NMPABUTENbCTBO POCCUUCKON ®EQEPALIUN

MOCTAHOBIEHUE
oT 16 uronga 2022 r. Ne 1285

Ob YTBEPXAEHWUU CINTUCKA
AONEPHbBIX MATEPUAJIOB, OBOPYANOBAHUA, CNELIMATIbHbBIX HEAOEPHbIX
MATEPUAINIOB U COOTBETCTBYIOLLUX TEXHOJOIUI, NOANAQAIOLLNX
Nnoa 3KCMOPTHbLIU KOHTPOIb

B cootBercTBUM co cratheit § PenepanbHoro 3akona "O6 sxcnoptHOM KoHTposie" [IpaBuTenbeTBO
Poccuiickoit @enepariuu NOCTAHOBJISET:

1. VYTBepauth mnpuiaraeMbplii CHHCOK SIAEPHBIX MaTepHalioB, O00OpYIOBaHUS, CIEHUANbHbBIX
HEsAIEPHBIX MAaTE€PUAJIOB U COOTBETCTBYIOLIUX TEXHOIOTUH, IOANAJAOIINX 10 SKCIIOPTHBIM KOHTPOJIb.

2. HacTosiee nocTaHOBJIEHUE BCTYIIAET B CHITY CO JIHA €r0 OQUIHAIbHOTO ONyOIMKOBaHUS.

IIpencenareins [IpaBurenscTBa
Poccuiickont Oeneparuu
M.MHUITYCTHUH

YT1BEepxIcH
nocranoBieHueM [IpaBurenscTBa
Poccuiickoit deneparuu
ot 16 uromnst 2022 1. Ne 1285

CMNMNCOK
AAEPHBIX MATEPWANOB, OBOPY[JOBAHUA, CMELIMATIbHBIX HEAOEPHbIX
MATEPWAJIOB 1 COOTBETCTBYIOLLUUX TEXHONOIMWU, NOANAJAKOLLNX
noA 3KCNOPTHbLIXN KOHTPOIJ1b

N myHkra HaumenoBanue <*> Kon TH BOJI
EADC <*>

Paznen 1. AAnepHbie maTepuanbl

1.1. Hcxonubiii Matepuan

1.1.1. VYpaH ¢ coepkaHueM U30TOMOB B TOM OTHOIIEHHUH, B KAKOM OHU 2844 10
HaXOoJATCs B IPUPOJIHOM ypaHe, B BUJI€ MeTalla, CIljIaBa,
XUMHAYECKOTO COSTMHEHUSI MJIH KOHIICHTpAaTa

1.1.2. VYpaHn, o0eHeHHBIH U30TONIOM 235 B BUEC MeTalIa, CIUIaBa, 2844 30 110 0;
XUMHUYECKOTO COETMHEHUS WIIM KOHIIEHTpaTa 2844301900
1.1.3. Topuii B BUie MeTalIa, CIJIaBa, XUMUYECKOT'O COEAMHEHUS NN 2844 30 510 0;
KOHIICHTpaTa 2844 30 610 O;

2844 306900
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1.2.

1.2.1.
1.2.2.
1.2.3.

1.2.4.

1.2.5.

1.2.6.

[Ipumeuanue. DKCIIOPTHBIM KOHTPOJIb IITYTOHUS C U30TOMHON KOHIIEHTpaIuei niyronusi-238 cbiie 80

CrnenuanbHbIi pacIIeUISIIOIIAN MaTepua
[TnyTonnii-239
VYpan-233

VYpaHn, oboramieHHbIi n30TomnoM 235 wm 233

Ornpenenenue

Tepmun "ypan, oborameHHbIi u3oronom 235 wim 233", o3HavaeT
ypaH, coaepxaiiuid nzoron 235 unu 233, uiu TOT U APYyro BMecTe
B TAaKOM KOJIMYECTBE, YTOOBI OTHOLIEHHE CYMMbI 3THX U30TOIOB K
n3otony 238 66110 0OJIBIIIE OTHOMIEHHS N30TONA 235 K U30TOITY
238 B IpUPOJIHOM ypaHe

JIro0oii MaTepual, CoAepKaIlnii OHO MM HECKOJIBKO BELIECTB,
yKa3aHHBIX B MyHKTax 1.2.1 - 1.2.3 B BUjie MeTaia, CIuiaBa,
XMMHYECKOTO COCTMHEHMsSI, KOHLIEHTPATa, CBEKETO WIIN
0TpabOTaBIIETO PEAKTOPHOTO TOILIMBA

TGXHOJIOFI/II/I, CBA3aHHBIC CO BCCMHU BKJIIOUCHHBIMU B pa3aciI 1
HaCTOAILICTO CIIMCKA MaTCpralaMu

HpOFpaMMHOG O6€CHC‘-ICHI/I€, CBA3aHHOC CO BCEMHU BKIIFOYCHHBIMU B
pasaci 1 HacTosIIero curuckKa MarcpuajiaMu

2844209900
2844 430000

2844 20 350 0;
2844 430000

2844 20;
2844 20 350 0;
2844 20 990 0;
2844 43 000 0;
2844 50 000 0;
8401300000

MMPOLCHTOB OCYHIECCTBIIACTCA B COOTBCTCTBHUU CO CIIMCKOM O60py,Z[OBaHI/IH " MaTCpHaJIOB HBOﬁHOFO
Ha3HA4YCHHA U COOTBCTCTBYIOIIMUX TCXHOJ’IOFI/II\/'I, MPUMCHSACMBIX B SIICPHBIX LHEIAX, B OTHOICHUN
KOTOPBIX OCYHICCTBIIACTCA 3KCHOpTHLII7I KOHTPOJIb.

1.3.

1.3.1.

1.3.2.

1.3.3.

1.3.4.

Hyxmmasl

Henrtynnii-237, a Takxe 110000 MaTepuan Wil ycTpoHCTBO, €ro
coJieprKaliee

Awmepunnii-241, a Takxke JF000M MaTeprai WA YCTPOUCTBO, €T0
coJieprKaliee

Awmepunuii-243, a Taxoke 11000i MaTepua UM yCTPOMCTBO, €ro
cojiepaKalee

Kamudopuuii-252, a Taxxe 1100601 MaTepuait Wik yCTPOHCTBO, €T0
coJieprKaliee

2844 430000

2844 430000

2844 430000

2844 430000

[Tpumeuanue. DKCIOPTHOMY KOHTPOJIIO HE MOAJIEKAT HYKJIUbI, MaTEpPUalbl U yCTPOICTBA, UX
coJieprkariue, ykazanable B myHkTax 1.3.1 - 1.3.4, ¢ akTHBHOCTBI0, HE IO IA0MIEH 110 IeHCTBHE
[TpaBun 6€30MacHOCTH MPH TPAHCTIOPTHPOBAHUU PaIMOaKTUBHBIX MaTepuanos (HI1-053-16)

Paznen 2. O6opynoBaHue U HesACPHBIE MaTEPUATTBI
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2.1. SlnepHbie peakTOphl U CHENHAIBLHO pa3paboTaHHbIE HIIN
MOATOTOBJICHHBIE 00OPY/IOBAaHUE U COCTABHBIE YACTH JIJIST HUX

BBoanoe 3ameuanue. Pa3nnynble saepHbie peakTopbl MOTYT KJIaCCH(HUIIMPOBATHCS B 3aBUCUMOCTH OT
UCIOJIb3yEeMOr0 3aMeANIUTeNs (Hanpumep, rpadur, Tsxkenas Bojga, oObluHas BOJA, a TAKXKe OTCYTCTBHE
3aMeITUTENs ), SHEPTUHU CIIEKTPa HEHTPOHOB B HEM (HaIIPUMED, TETJIOBBIX, OBICTPHIX ), HCIIOIB3YEMOTO
BUJIA TEIUVIOHOCUTES (HapuMep, BOAA, )KUJKUE METaJLJIbl, paclljIaBIIE€HHbIE COJIM, Ta3bl), UX Ha3HAUCHUSI
WM TUIA (HalpUMeEp, IHEPreTUUECKUE PEAKTOPbI, UCCIIEA0BATENbCKUE PEAKTOPDI, UCIIBITATEIbHBIE
peaktopsl). [Ipeanonaraercs, 4To Bce yKa3aHHbIE TUIIBI JEPHBIX PEAKTOPOB SIBIISIOTCS MPEAMETOM
pEryJIMpOBaHMsI 3TOTO IIYHKTA U BCEX €ro NOJAIIYHKTOB, I'/ie 3T0 IpuMeHuMo. [lo nyHkTy 2.1 He
MOJIEXKAT SKCIIOPTHOMY KOHTPOJIIO TEPMOSACPHBIEC PEAKTOPHI.

2.1.1. KowmruiekTHbIC siiepHBbIE pEaKTOPBI. 840110 000 0
SnepHble peakTophl, CIOCOOHBIE pabOTaTh B pEXKUME
KOHTPOJIMPYEMOI CaMOIIOAIEPKUBAOIIIEHCS IETHOM PeaKIuu
TeTICHHSI

[TosicHuTEnBEHOE 3aMeuaHue. S IepHBIi peakTOp B OCHOBHOM BKJIKOYAET Y3JIbl, HAXOAALIUECS BHYTPH
PEaKTOPHOTO KOpITyca WM HEMOCPEACTBEHHO MIPUaHHbIE €My, 000pYA0BaHUE, KOTOPOE KOHTPOJIUPYET
YPOBEHb MOIIIHOCTH B aKTUBHOM 30HE, U UX YaCTHU, KOTOPbIE OOBIYHO COJEPkKAT TEIJIOHOCUTEIb IIEPBOTO
KOHTYypa peaKkTopa, BCTYNAIOT C HUM B HEMIOCPEACTBEHHBIN KOHTAKT WM PETYJINPYIOT €rO.

2.1.2. Kopmnyca simepHbIX peakTopoB. 8401 40 000 O
CrnenuanbHO pa3pabOTaHHbBIE WIH MOJTOTOBICHHBIC
METaJNTINYECKHE KOPIyca WM OCHOBHBIE YaCTH 3aBOJICKOTO
W3TOTOBIICHUS [T Pa3MELICHHUS B HUX aKTHBHOMN 30HBI SJIEPHBIX
PEaKTOpOB, KaK OHM OMpesieNieHbl B myHKTe 2.1.1, 1 BHyTpeHHHUX
yacTel peakTopoB, KaK OHHU OIpeiesieHbl B yHKTe 2.1.8

[NosicauTensHoe 3amedanue. [TyHkToM 2.1.2 0XBaTBHIBAIOTCS KOPITYCa SJIEPHBIX PEaKTOPOB,
BKJIIOYAIOIIME KOPIIYC PeakTopa U KajdaHApbl, HE3aBUCUMO OT HOMWHAJIBHOI'O 3HAYECHUS JTABJICHMUS.
Kppimika kopmyca peaktopa oXBaTbIBaeTCsl IyHKTOM 2.1.2 Kak OCHOBHasl 4aCTh KOpITyca peakTopa
3aBOJICKOTO U3TOTOBJICHHUS.

2.1.3. MaruHb! 1715 3arpy3KH U BBITPY3KH TOIUIMBA SIIEPHBIX PEAKTOPOB. 8426 19 000 0;
CrenmanbHO pa3paboTaHHOE WIIH TIOJTOTOBJICHHOE 842699 0000
MaHMITYJIATOPHOE 000PY0BaHUE [T 3arPy3KU MIIU U3BJICUEHUS

TOIUIMBA U3 AJIEPHBIX PEAKTOPOB, KAK OHU OMPEIENIEHBI B ITYHKTE
211

IlosicautenpHOE 3ameuanue. MannHsl, ONpeneacHHbIe B MyHKTe 2.1.3, UCNOIb3yI0TCS, KOTa peakTop
HaXOJUTCS MO Harpy3KoH, WK 00J1a/1al0T TEXHUYECKUMHU BO3MOKHOCTSIMH ISl TOYHOT'O
MO3ULMOHUPOBAHMSI UJIM OPUEHTHPOBAHHUS, TO3BOJIIOIMMHU IIPOBOJAUTH HA OCTAHOBJIIEHHOM PEaKTOpe
CJIOKHBIE pabOTHI 10 TIeperpy3Ke TOIIMBA, IPU KOTOPHIX OOBIYHO HEBO3MOKHBI HEMOCPEICTBEHHOE
HaOJI0ICHNE WU TIPSIMOM JTOCTYII K TOILJIUBY.

2.14. VYnpapisiomue cTep>KHH AEpHBIX peaKTOPOB U 000py10BaHHE. 8401400000
CrnenmanbHO pa3paboTaHHBIC WM TIOATOTOBJICHHBIE CTEP)KHH,
OTIOpPHBIE WK MOABECHBIE KOHCTPYKILIUU JJIsl HUX, TPUBOBI MITH
HaTPaBJISFOIINE TPYOBI ISl CTEPIKHEH, UCTIONB3YEMbIE TSI
yIIpaBJICHUS POLIECCOM JICTICHUS B SIIEPHBIX PeaKkTopax, Kak OHU



onpezaesneHsl B nyHkre 2.1.1

2.1.5. TpyObI BBICOKOTO MaBIEHUS IS SIACPHBIX PEaKTOPOB. 7304;
CrnenanbHO pa3paboTaHHBIE WM TOATOTOBJICHHBIE TPYOBI IS 7507 12 000 0;
pa3MeIIeHHs B HUX TOIUIMBHBIX 3JIEMEHTOB U TETUIOHOCUTEIIS 7608 20;
MIEPBOTO KOHTYpA B SJCPHBIX PEAKTOPAX, KaK OHU OIPEICIICHBI B 8109 91 000 0;
nyHkre 2.1.1 8109 99 000 O;

8401400000

[TosicHuTensHOE 3aMedanue. YKa3aHHbIE B IyHKTE 2.1.5 TpyObl BBICOKOTO JaBJICHUS SBIISIOTCS YaCThIO
KaHAJIOB ISl TOIUTMBA M TIPEIHA3HAYCHBI /I Pa0OTHI TP BHICOKUX JTABJICHUSX, HHOT 1A IIPEBBIIIAFOIINX
5 MIla.

2.1.6. O00I109KH AIEPHOTO TOTUINBA. 8109 91 000 0;
CreunanbHO pa3paboTaHHBIE WM MTOATOTOBICHHBIE TPYOBI U3 8109 99 000 O
METAJTUYECKOTO IIUPKOHMSI MITH [IMPKOHUEBBIX CTUIABOB (MU
cOopkH TpyO) JUTsl UCIIOB30BAHUS B KAYECTBE TOTUIMBHBIX
000JI0YEK B SIIEPHBIX PEAKTOPAX, KAK OHU OMPECIICHBI B ITYHKTE
2.1.1, B xomnuectBe 10 Kr 1 Oojiee

[TosichuTenbHOe 3aMedanue. TpyObl U3 HUPKOHUS UM CIUIABOB LIMPKOHMUS, MPEIHA3HAYECHHBIE JJIS
HCIIOJIb30BAaHUS B SJIEPHBIX PEAKTOpPaX B KAYECTBE TOIUIMBHBIX 000JI0UEK, COCTOSIT U3 LIMPKOHUS, U B HUX
OTHOILIEHHE IO BeCy TaHUs K UPKOHUIO MeHbIe yeM 1:500. J{s uupKoHHUEBBIX TPYO BBICOKOTO
JaBIIeHUs IPUMEHseTcst MyHKT 2.1.5, st Tpy0 kananapa npumeHsiercss nyHkT 2.1.8.

2.1.7. Hacocs! nim nupKyIsTopsl HEPBOTO KOHTYPA TETUIOHOCHTEISL. 8413810000
CnenunansHO pa3pabOTaHHBIE WM MOATOTOBICHHBIE HACOCHI JINOO
UPKYJSTOPBI JJIS TOICPIKAHUS IIUPKYIISIUH TETTIOHOCUTEIISI
MIEPBOTO KOHTYpA SIIEPHBIX PEaKTOPOB, KAK OHU OIPEETICHBI B
nyHkre 2.1.1

[TosicaurensHoe 3ameuanue. CrnenuaibHO pa3padoTaHHbIE WIIH MTOATOTOBJIEHHbBIE HACOCHI JTH00
LUPKYJIATOPBI BKIKOYAOT HACOCHI I BOJOOXJIAXKIAEMBIX PEAKTOPOB, IUPKYIATOPSI IS
ra300XJIaXJAaeMbIX PEAKTOPOB, a TAKKE MIEKTPOMATHUTHBIE U MEXAHUYECKUE HACOCHI JJII PEAKTOPOB C
KHUJIKOMETANTNYECKUM TEIJIOHOCUTENIEM. DTO 000pYA0BaHHE MOKET BKJIIOYATh HACOCHI CO CIIOKHBIMU
CUCTEMaMH YIUIOTHEHHUH 1100 cucTeMaMu MHOTOKPATHBIX YINIOTHEHUHN JJI IPEIOTBPALICHUS YTEUKI
TETUIOHOCHUTEIIS IIEPBOTO KOHTYPA, FTEPMETUUYHBIE HACOCHI M HACOCHI C CUCTEMAaMU MHEPLMAJIBHONW MACCHI.
OTO onpeneneHne KacaeTcss HaCOCOB, aTTECTOBAHHBIX 110 MIEPBOMY KJIAaCCy KOMIIOHEHTOB B COOTBETCTBHH
¢ moapasnaenom NB rpynmsr [ paznena I Kogekca Amepukanckoro o01iecTBa HH>KEHEPOB-MEXaHHUKOB
(ASME) unu npyrum S5KBUBaJIEHTHBIM CTaHAAPTOM.

2.1.8. BHyTpeHHHE YacTH SIepHBIX PEaKTOPOB. 8401 400000
CriennanbHO pa3pabOTaHHBIE WU MTOATOTOBIICHHBIE BHYTPEHHUE
YaCTH JIJIS MCTIOIb30BAHUS B SIACPHBIX peaKTOpax, Kak OHU
onpeneneHsl B myHkTe 2.1.1, BKiIo4aromnye, Hanpumep,
MTO//IEPKUBAIOIINE KOJIOHHBI AKTUBHOMW 30HBI, KAHAJIBI IS
TOTUIHBA, TPYOBI KalaHJIpa, TEIUIOBBIE SKPaHbI, IEPETOPOIKH,
TpyOHBIE PEIIeTKN aKTUBHOM 30HBI U TUIACTUHBI U dy30pa

[TosicHuTenpHOE 3aMeuanre. BHyTpeHHUE YacTH AI€pHBIX PEAKTOPOB SIBISAIOTCS ITABHBIMHU
CTPYKTYPHBIMU 3JIEMEHTAMH BHYTPU KOPIIYCOB PEAKTOPOB U UMEIOT OJHO MJIM HECKOJIBKO HA3HAYEHUH,



TaKHX, KaK MOJJep>KKa aKTUBHOM 30HBI, YAepxKaHue cOOPOK TOIJIMBA, HAIIPaBJIEHHUE TOTOKA
TETIOHOCHUTEJSI IEPBOTO KOHTYpPa, 00ECIIeYeHNE PaJalliOHHOM 3alUTHl KOPITyca peakTopa u
yIpaBiieHuE 000pyI0BaHUEM BHYTPH AKTUBHOM 30HBI.

2.1.9. TeruiooOMeHHUKN

2.1.9.1. CrnennaibpHO pa3pabOTaHHbBIE WK TTOJTOTOBJICHHBIC 8402 19 900
MaporeHepaToOPsI I UCIIOJIb30BAHUS B IEPBOM WITH
MIPOMEKYTOYHOM KOHTYPE OXJIAKICHUS SICPHBIX PEAKTOPOB, KaK
OHH ONpe/eIieHbl B MyHKTe 2.1.1

2.1.9.2. CrnenuanbHO pa3paboTaHHBIE WK TOATOTOBICHHBIC IPYTHE 8404 20 000 0;
TEITOOOMEHHHKH ISl UCTIOJIb30BAHMS B TIEPBOM KOHTYPE 8419 50 000 O;
OXJIQKJICHUS SIICPHBIX PEAKTOPOB, KAaK OHHM ONPEJICIICHBI B ITYHKTE
2.1.1

[TosicuutensHoe 3ameuanue. CrienuansHO pa3paboTaHHbBIE HIIM TOTOTOBJIEHHBIE TAPOTeHEPATOPHI IS
nepeaaydu TerJia, TeHepUPyeMOro B peakTope, K MUTATeIbHON BOIE /IS TeHepaluuy napa. Y ObICTpPhIX
PEaKTOpPOB, B KOTOPHIX TAK)KE UMEETCS MPOMEKYTOUHBIN KOHTYp, TApOreHepaTop HAXOAUTCS B
IIPOMEXYTOUHOM KOHTYpe. B razooxiaxaaemMom peakTope naporeHepaTop MOKET UCIOIb30BaThCS JIIs
neperavyu Teria K BTOpUYHOMY Ta30BOMY KOHTYPY, IPUBOASIIEMY B IBUKEHHE Ta30BYIO TYpOUHY.
[TynkroMm 2.1.9 He 0XBaTHIBAIOTCS TETNIOOOMEHHUKHU ISl TIOJIIEPIKUBAIOIIUX CHCTEM PEaKTopa, TO €CTh
CUCTEM aBapUIHOTO OXJIAXK/ICHUS WJIM CUCTEM OTBOJIa OCTATOUYHOTO TETLIOBBICICHUS.

2.1.10. JIeTeKTOpHI MOTOKA HEHTPOHOB. 9030 10 000 O
CrnenuanbHO pa3pabOTaHHbBIE WIH MOJATOTOBICHHBIEC IETEKTOPHI
MOTOKA HEUTPOHOB JIJIsl U3MEPEHUSI YPOBHS MOTOKA HEUTPOHOB

BHYTPH aKTUBHOMW 30HBI PEAKTOPOB, KAK OHU OIPEACIICHBI B ITYHKTE
211

[TosicautensHoe 3amedanue. [Tynkrom 2.1.10 oxBaTbeiBaeTcsi 000pyAOBaHHE, pa3MelIaeMOe Kak BHYTPH,
TaK ¥ BHE aKTUBHOH 30HbI, KOTOPOE MPUTOHO U1 U3MEPEHUS BBICOKUX YPOBHEW MTOTOKOB, OOBIYHO OT
10* HeHTPOHOB Ha KB. CAHTUMETp B CEKYHy WiH 6oiee. K 060py10BaH1I0, pa3sMeIaeMoMy BHE
aKTUBHOMH 30HBI, OTHOCUTCSI 000pYyI0BaHUE, pa3MEIIaeMOE BHE aKTUBHOM 30HBI pEaKTOPOB, KaK OHU
orpeJiesieHbl B yHKTE 2.1.1, HO BHYTpH UX OMOJIOrMYECKOM 3aIIUTHI.

2.1.11. Breminue TemnnoBbie 3KpaHBbl. 7308 90;
CrenmanbHO pa3paboTaHHBIC WM TIOATOTOBJICHHBIC BHEIITHHE 7326 90 980 7;
TEIIOBBIE SKPaHBbI JUIsl UCIIOJIb30BAHMS B SIIEPHBIX PEAKTOPAX, KaK 7806 00 800 9;
OHU OTIpe/IeNIeHbI B yHKTe 2.1.1, mpegHa3HaYeHHBIC IS 8401 40 000 0;
YMEHBIIIEHUS IOTEPH TeIlIa, a TAaKXkKe JUIs o0ecrieueHust 9620 00 000 9

0€30MacCHOCTH KOPITyca 3allUTHON 000JIOYKH peaKkTopa

[TosicHuTenpHOE 3aMeuanre. BHeNIHNE TenIoBbIe SKpaHbl, yKa3aHHbIE B MyHKTe 2.1.11, saBustorces
OCHOBHBIMH CTPYKTYPHBIMHU 3JIEMEHTAMU U HAXOJATCS HaJl KOPILYCOM PEAKTOPA; YMEHBIIAIOT II0TEPH
TEIUIa U3 PeakTopa U CHWKAIOT TeMIIepaTypy BHYTPHU 3allIUTHOW 000JIOUKH peaKTopa.

2.2. Hesinepuble Matepuansl 11sl peakTOpoB
2.2.1. JleiTepuii 1 TshKENast BOAA. 2845 10 000 0;
Heiirepuii, TspKenast Boga (OKUCh ASUTEpHsi) U Jr000e Apyroe 2845901000

COCIMHEHHE JICUTEPHs, B KOTOPOM OTHOIIICHUE aTOMOB JCUTEpHs K



aTomaM Bojopoaa npesbimaet 1:5000, npegnasHadeHHbIE 1
WCII0JIb30BaHUS B SIICPHBIX PEAKTOpaX, KaKk OHU OINPE/ICIICHBI B
nyHkte 2.1.1

2.2.2. SAnepHO-4uCTBIN TpaduT. 3801
I'padur, uMerommii CTENEHh YUCTOTHI IO OOPHOMY SKBHUBAICHTY
BBIIIE 5 MUJJIMOHHBIX JOJIEH, C IJIOTHOCTRIO OOJIbIIE, YeM 1,5 T Ha
Ky0. CM, TpeTHa3HAUYCHHBIN ISl UCTIOJIb30BAHUS B SACPHBIX
peakTopax, Kak OHM ompejieseHbl B myHkTe 2.1.1 B konudecTBe 1 Kr
u 6ozee

[TosicautensHOE 3aMeuanue. 3HaueHne OOPHOTO HIKBUBAJICHTA B MIJUTHOHHBIX JOJIsIX (BD) MOXkeT ObITh
OTIpeIeNICHO FKCIIEPUMEHTAIFHO UM PACCUUTAHO KaK CyMMa 3HaYeHUI OOPHBIX SKBUBAJICHTOB
npumeceii (b3;), Bkimtouast 60p u uckirouas b yrinepoaa (yriepon He pacCMaTpUBAETCs KaK MPUMECH),
o gopmysre:

(Baz)ppm = [(Gz xAg)/(og XAz)]XZ

ppm?

rIe:

Op u Oz -3HaueHus 5(PEKTHBHOIO CEUEHHUS 3aXBaTa TEIUIOBBIX HEUTPOHOB (B GapH) MPUPOTHOTO

Oopa u dyeMeHTa Z COOTBETCTBEHHO;

AB 1 Az - 3HAYCHHS ATOMHBIX MaccC IIPUPOJIHOTO 00pa U 3J1eMeHTa Z COOTBETCTBEHHO;

Zppm - KOHIIEHTPAIIUS dJIEMEHTa Z B JIOJSAX HA MUJUTHOH.

JleiicTBHE 3TOTO MyHKTAa HE PAaCHpPOCTPaHsIETCs Ha TpaduT, UMEIOLIUI CTeNIeHb YUCTOTHI IO OOpHOMY
SKBUBAJICHTY BBIIIE 5 MIJIJTMOHHBIX J0JIEH, C TUIOTHOCTHIO Oobiie, ueM 1,50 r/ky0. cM, He
MpeHa3HAYeHHBIN AJI UCTIONB30BaHUs B SJIEPHBIX PEaKTOpax, Kak OHHM Ompe/eneHbl B myHkTe 2.1.1.

2.3. CrnenunanbHO pa3paOOTaHHBIE WU MOATOTOBIEHHBIE YCTAHOBKU U
o0opyaoBaHue ISl TepepadOTKH 00Ty4YEeHHBIX TOTUTMBHBIX
AJIIEMEHTOB

BBoansle 3amevanus. [Ipu nepepaboTke 006Jy4eHHOTO sIEPHOTO TOIUIMBA IIIyTOHUHN U ypaH
OTJEISIOTCS OT BHICOKOAKTUBHBIX MTPOAYKTOB JICTICHHS U APYTHX TPAHCYPAHOBBIX AIIEMEHTOB. J[iist
TAKOT0 pa3eleHUs MOTYT UCIOJIb30BaThCs pa3IMyHble TEXHOIOIMYECKHE IPOLIECCHI, OJTHAKO CO
BpemeHeM mpotece "[lypekc” cran Hanbosee pacIpOCTpaHEHHBIM U TPUEMIIEMBIM. DTOT MPOLIECC
BKJIFOYAET PaCTBOPEHHE OOJIYyUE€HHOI'O SIEPHOT0 TOIUIMBA B @30THOW KUCIIOTE C MOCIEAYIOIINM
BBIJICJICHUEM ypaHa, TUTYTOHUS U MTPOAYKTOB JEJICHUS SKCTPAKIIHEH PACTBOPUTEIIEM C TIOMOIIHIO
TpubyTmidocdara B opraHMUECKOM pa3daBUTEE.

TexHoornueckue Nporecchl Ha pa3IudHbIX ycTaHOBKax THMa "[lypekc" aHaloruuHbl ¥ BKIIIOYAOT
BCKpBITHE 000J109€K, U3MEIbYEHUE 00JIyUeHHBIX TOTTUBHBIX AJIEMEHTOB, PACTBOPEHHE TOIINBA,
JKCTPAKIUIO PACTBOPUTEIIEM U XPAHEHHUE TEXHOJIIOIMYECKOU KUIKOCTA. MOKET NUMEThCS TaKkKe
o0opynoBaHuE /1715 TEIUIOBOW JEHUTPALIMU HUTpaTa ypaHa, KOHBEPCUU HUTpATa IUIYyTOHUS B OKUCh WU
METaJul, a Takxke JUIg 00pabOTKH KHUJIKUX OTXO0JI0B, COACPKALIUX MPOAYKTHI ACTCHHUS, 10 MOITy4YEHUS
(hOpMBI, IPUTOAHOM ISl IPOAOKUTEIBHOTO XpaHEHHUS WK 3aX0poHeHus. OTHaKO KOHKPETHBIE TUITBI U
KOH(UTryparus 000py10BaHUs, BBITOTHSIOMIETO 3TH (YHKIIUU, MOTYT PAa3JINYaThCs HAa PA3IMYHbIX
ycraHoBkax tuna "Ilypekc" mo HeCKOJIbKUM MPUYUHAM, BKIIFOUYasi TUIIBI U KOJIMYECTBO 00JIy4EHHOTIO
SJICPHOTO TOIIJIMBA, TIOJUIEKAIIETo epepadoTKe, U MpeIojaraeMblii MPOLEcC OCaKACHUS N3BIEKaeMbIX
MaTepHalIoB, a TAK)Ke MPUHIMIIBI 0OecrieueHus! 0€30MaCHOCTH U TEXHUYECKOro 00CITy>KUBaHUS,
IIPUCYILIHE KOHCTPYKLUU JAaHHON YCTaHOBKH.



DT IpoIecChl, BKIKOYast MOJTHbIE CUCTEMBI JIJIs1 KOHBEPCUU TUTYTOHHUS U IPOU3BOICTBA METANIMYECKOTO
TUTYTOHHSI, MOTYT OBITh UACHTH(PHUIIMPOBAHBI IO MEepaM, MPUHUMACMBIM IS TPEIOTBPAIIICHHS
OIACHOCTEM B CBSA3M C KPUTUYHOCTHIO (HapuMep, MEpaMu, CBSI3aHHBIMU C T€OMETpHEil), 00TydeHrEeM
(Hampumep, TyTeM 3alTUThl OT 0OJTyUEHUs )  TOKCUIHOCTBIO (HAIpuMep, MEpaMU IO YACPKAHHIO).

2.3.1. YcTranoBku 1151 iepepaboTKH 00IyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB.
VYcraHOBKH U1t HepepaboTKH 00JIy4EHHBIX TOIUIMBHBIX YJIEMEHTOB
BKJIIOYAIOT 000pYyI0BaHNE 1 KOMIIOHEHTHI, KOTOPBIE OOBIYHO
HAXOJATCS B IPSIMOM KOHTAKTE C 00Jy4eHHBIM TOIUTMBOM U
OCHOBHBIMH TE€XHOJIOTUYECKUMH IMOTOKAMH SAEPHOTO MaTepraia u
IPOJIYKTOB JIEJICHUS] U HETIOCPEICTBEHHO YIPABIISIOT HMHU

2.3.2. CreunanbHO pa3paboTaHHOE UITU MOATOTOBIEHHOE 000pyA0BaHKE
JUTSL ICTIOJIB30BAHUS HA YCTAHOBKAX ISl IIEPEPaOOTKH OOITYyICHHBIX
TOIUTUBHBIX 3JIEMEHTOB

2.3.2.1. O6opynoBaHue UIst BCKPBITHS 000JI0UEK U MAIIMHBI JIJIs 8456;
M3MEJTbYCHHS 00TYYEHHBIX TOITUTUBHBIX AJIEMEHTOB. 8462 32 000 1;
CrnenmasibHO pa3paOb0TaHHOE WM IMOJATOTOBJICHHOE THCTAHIIMOHHO 8462 32 000 9;
yIpasisgeMoe 000py10BaHHE, HCIIOJIb3YEMOE B YCTaHOBKaX IO 8462 33 000 0;
nepepaboTKe, Kak OHU OIpe/eieHbl B myHkTe 2.3.1, u 8462 51 000 9;
npeaHasHauYeHHOE JUTS U3BIICUEHHS U3 000JI0UKH WM IOATrOTOBKM K 8462 61 001 9;
nepepaboTke 00Ty4eHHOTO SIEPHOr0 MaTepraia, HaXosIIerocs B 8462 62 001 4;
TOTUTUBHBIX COOPKAaX, MyYKax MM CTEPIHKHSIX 8462 63 001 4;

8462 69 001 4;
8462 90 001 4,
8479 82 000 0;
8479 83 000 0;
8479899707

[TosicautensHOE 3aMeuanue. ITo 000pyA0BaHUE UCTIONB3YETCS IS PE3KH, PYOKU MITH BCKPBITHS JTFOOBIM
JIPYTUM CIIOCOOOM 000JIOUKH 00JIYYEHHOTO SIZICPHOTO TOTUIMBA B IEJSIX €ro MepepaboTKH WIn
MOATOTOBKH K nepepadoTke. OOBIYHO UCTIONB3YIOTCS CHEIHAIBLHO pa3paboTaHHbIE TS Pe3KU
YCTPOHCTBA, XOTSI MOXKET MCIIOJIb30BaThCs U O0JIee COBpEeMEHHOE 000PYAOBaHUE, TAKOE, KaK JIa3epHl,
yCTPOICTBA I OTCIIauBaHusl 000JIOUKHU WK YCTPONUCTBA, HCIIONB3YIOIINE APYTHUe TEXHOIOTHH.
BckpriTie 000109KH TaKKe MOYKET BKIIFOUYATh yAJIeHHUE 000JI0UKH 00JYyIEHHOTO SJIEPHOTO TOTLIHBA
MepeJl ero pacTBOPEHUEM.

2.3.2.2. JlucconbBepsl. 7309 00 300 0;
CrenanmbHO pa3paboTaHHBIC WITH TIOATOTOBICHHBIE KOPITYCa 7309 00 900 0;
JIUCCOJIBBEPOB, a TAK)KE€ BCTPOCHHBIE B INCCOIBBEPHI 8479 83 000 0;
MeXaHUYECKHE YCTPOWCTBA, UCIOIb3yEeMbIe B yCTAHOBKAX 110 8479899707

nepepaboTKe, KaKk OHU OIpeeNeHsl B myHKTe 2.3.1, ams
pacTBOpeHHs OOIYUEHHOT'O S,IEPHOTO TOIUINBA, KOTOPhIE
YCTONYMBBI K BO3JEHCTBUIO TOpsiYell BEICOKOKOPPO3UOHHOM
AKHUJIKOCTU ¥ MOT'YT IUCTAHIIMOHHO 3arpy’KaThCs, YIPaBIAThCS U
00CITyKHBaTHCS

[TosicHuTensHOE 3aMedanue. B aucconbBepbl 0OBIYHO MTOCTYMAET TBEPA0E 0OIYyUEHHOE SIepHOE
TOIUIUBO. SlepHOe TOTUIMBO B 000JI0UKAX U3 IUPKOHHUS, HEPYKABEIOUINX CTaJIel WM CIIJIaBOB 3TUX
MaTepHalioB JOJDKHO OBITH BCKPHITO, HAPE3AHO MM HapYOJIEHO Tepes TEM, KaK 3arpyKaThCs B



JMCCOJIbBEP, AJISl TOrO YTOOBI KUCIIOTA JOCTHUIIIA TOIUIMBHOM MaTpuliel. OO1yd4eHHOE SAepHOE TOIUIMBO
OOBIYHO PACTBOPSIETCS C TOMOIIBIO CHIIBHBIX HEOPTraHUYECKHX KUCIIOT, HAIPUMEP a30THOW KUCIIOTHI, a
BCE€ HEPACTBOPEHHBIE OCTATKH 000JI04EK yaalAoTcs. Takue KOHCTPYKTUBHBIE OCOOCHHOCTH, KaK MaJIbli
JMaMeTp, KOJIbIEOOpa3HbIN WM TUIOCKHNA OaK, TpUMEHsieMble JUIsl 00eCTIeueHHs AepHON Oe30MacCHOCTH
C TOYKH 3pEHUS JOCTHKEHHSI KPUTUUHOCTH, HE SIBIIAIOTCS 00s13aTeNIbHbIMU. BMecTo 3TOr0 Moryt
MCIOJIb30BATHCS OPraHU3AIMOHHO-TEXHUYECKIE MEPOTIPUATHS, TAKUE, KAK YMEHBIICHHUE Pa30BOH
3arpy3Ku WM CHHKEHUE COAEp)KaHuUs JeNsluxcs MmarepuanoB. Kopmyca 1ucconbBepoB U BCTPOEHHBIE B
HUX MEXaHHUYECKUE YCTPOUCTBA OOBIYHO M3TOTABIMBAIOTCSA U3 HU3KOYTIICPOIAUCTHIX HEPKABCIOIINX
cTajiel, TUTaHa, LUPKOHUS WM IPYTUX BHICOKOKAYECTBEHHBIX MaTepHalioB. JUCCOIbBEPhI MOT'YT
BKJIIOYATh CUCTEMBI JJIsl YAAJICHHUs 000JI0UEK MIIM MX OCTAaTKOB, @ TAKXKE CUCTEMBI JUII KOHTPOJIS U
00pabOTKM PaJOAKTUBHBIX BBIXOAALIMX ra30B. Takue TUCCONbBEPBl OTIIMYAOTCS TEM, YTO OOBIYHO
yCTaHABJIMBAIOTCS, SKCIUTYaTUPYIOTCS M JUCTAHIIMOHHO OOCITY>KUBAIOTCS 3 TOJIICTOCTEHHOM
paavanuoOHHOMW 3alATOMN.

2.3.2.3. DKCTPaKTOPhI U 000PYAOBAHUE IS SKCTPAKIIUU PACTBOPUTEIIEM. 8419 40 000 9;
CrnenanbsHO pa3paboTaHHBIC WM TIOATOTOBIEHHBIE dKcTpakTopel ¢ 8419 50 000 0;
pacTBopuTeneM (Takue, Kak HacaJ0uHbIe WM MYJIbCAIIHOHHBIC 8419 89 989 0;
KOJIOHHBI, CMECHTEIHHO-OTCTOMHBIE armapaThl MK IEHTPOOCKHBIE 8479899707

KOHTAKTHBIC alllapaThl) Ui KCIIOJIb30BAHKS HA YCTAHOBKE I10
nepepadboTke 00Iyd4eHHOTO TOTUINBA

DKCTPAKTOPHI C PACTBOPUTENIEM JIOJKHBI OBITh YCTOMYMBBI K
KOPPO3HMOHHOMY BO3/I€HCTBUIO a30THON KUCIIOTHI, U3TOTABIMBATHCS
¢ cOOJII0/IEHNEM YPE3BbIYAHO BBICOKUX TPEOOBAaHUH (BKIHOYAsI
IIPUMEHEHHE CIEIUAIBHBIX METOJI0B CBAPKH, NHCIIEKIINH,
o0ecreyeHre 1 KOHTPOJIb Ka4eCTBa) U3 MAJIOYTIIEPOAUCTBIX
HEP)KaBEIOIUX CTaJeH, TUTaHa, IUPKOHMSI UIIU IPYTUX
BBICOKOKQUCCTBCHHBIX MaTCpPHAJIOB

[TosicHuTenpHOE 3aMedanue. B akCTpakTOpsI C pacTBOPUTENIEM NMOCTYAET KaK PACTBOP 00JIy4€HHOIO
TOIUIMBA U3 JUCCOJIBBEPOB, TAK U OPraHUYECKUI PACTBOP, C IOMOIIBIO KOTOPOTO Pa3JIeisloTCs ypaH,
IUTYTOHUH U IPOAYKTHI eneHus. O0opynoBaHUE ISl SKCTPAKIMKU PACTBOPUTENIEM OOBIUHO
KOHCTPYUpPYETCs TaKUM 00pa3oM, 4TOObI OHO YAOBJIETBOPSIIO )KECTKUM 3KCIIITyaTallHOHHBIM
TpeOOBaHUSAM, TAKUM, KaK JJIUTEIbHbIN CPOK CIIYKObI 0€3 TEXHUYECKOT0 00CITYKUBAHUS WM JIerKas
3aMEHSEeMOCTb, IPOCTOTA B HKCIUTyaTallUU U YIIPABIEHUH, A TAK)KE THOKOCTh B OTHOIIEHUH H3MEHEHHUS
apaMeTpoB MpoLecca.

2.3.24. XUMHUECKUE pe3epByaphl IS BBIIEPKUBAHHS WIIH XPAHCHUS. 7309 00 300 0;
CrenanbHO pa3paboTaHHBIE WK TOATOTOBJIEHHBIE pe3epBYyaphl 7310100000
TUTSL BBIICPKUBAHUS WIIA XPAHEHUS JIJTsl HCTIOJIb30BAHUS HA
yCTaHOBKeE IO repepadoTke 00IydeHHOTO TOIIMBA YCTOMUUBBIE K
KOPPO3HOHHOMY BO3/ICHCTBHUIO a30THOW KUCIIOTHI, U3TOTOBIICHHBIE
U3 MAJIOYTJIEPOIUCTBIX HEPXKABEIOIUX CTaJIed, THTaHa WK
IIUPKOHUS WITH IPYTUX BEICOKOKAUYECTBEHHBIX MaTePHAJIOB.

PesepByapsbl JU1s BbIIEP>KUBAHUS UM XPAHEHUS. MOTYT OBITh
CKOHCTPYHUPOBAHBI TAKUM 00pa30oM, 4TOOBI UX IKCIUTyaTaIus U
TEXHUYECKOe 00CTyKMUBaHUE POU3BOIMIINCH TUCTAHLIMOHHO,
MOTYT UMETh CIIEAYIONIHE 0COOEHHOCTH C TOYKHU 3PEHUST KOHTPOJIS
3a 7IepHON KPUTUYHOCTBIO:

1) GopHBIii SKBUBAIECHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKIIUNA



paBeH win 60JbIe 2 MPOLIEHTOB;

2) HUIHHAPHYECKUE pe3epByaphl UMEIOT MaKCUMAJIBHBIH JHAMETP
175 MM nu6o

3) IpsIMOYTOJIBHBII MU KOJIBLIEBOM pe3epByap UMEET
MaKCUMaJIbHYIO IIUPUHY 75 MM

[TosicuutenpHblie 3ameuanusi. Ha sTane skcTpakiuy pacTBOpUTENIEM 00pa3yroTCsi TPH OCHOBHBIX
TEXHOJIOTMUECKHUX MOTOKA KUAKOCTH. Pe3epByapsl 1Jis BbIICP)KUBAHUS UM XPAHEHUS UCIIOIB3YIOTCS B
nanpHene 00padoTke Bcex TpexX MOTOKOB CIEIYIOIIMM 00pazoM:

a) PaCTBOP YHUCTOI'0 a30THOKHUCIIOI0 YpaHa KOHIHCHTPUPYETCA BbIITIAPUBAHUEM U IIPOUCXOJUT ITPOLECC
ACHUTpALHU, A€ OH MPCBpAIIaCTCA B OKCUJ ypaHa. OTO0T OKCH A ITOBTOPHO MCIIOJIB3YCTCA B AACPHOM
TOIINIMBHOM IIHUKIJIC,

6) pPacTBOP BBICOKOAKTHUBHBIX ITPOAYKTOB JACJICHUA OOBLIYHO KOHICHTPUPYCTCS BbIIIApUBAHUECM U
XPaHUTCA B BUJIC KOHHCHTpI/IpOBaHHOﬁ KHUAKOCTHU. 9TO0T KOHICHTPAT MOKCT BIIOCJICACTBUU HpOfITH
BLIIIApUBAHUC UJIU OBITE npeo6pa3013aH B (I)OpMy, MMPUTOAHYIO JJIS1 XpAHCHUA NI 3aXOPOHCHU A,

KoncynsrantlIntoc: mpumevanue.
Hyw™mepanus HOAMyHKTOB JJaHa B COOTBETCTBHM € O(PULIMAIIBHBIM TEKCTOM JIOKYMEHTA.

C) pacTBOp YKUCTOTO HUTPATA IIyTOHUS KOHIIEHTPUPYETCS U XPAHUTCS 0 MOCTYIJICHHUS Ha JalbHEHUIITNE
3TaIbl TEXHOJIOTMYECKOT0 Ipouecca. B yacTHOCTH, pe3epByapsl U1 BBIICPKUBAHUS WA XPAHCHUS
PacTBOPOB ILTYTOHUSI KOHCTPYUPYIOTCSI TAKMM 00pa3oM, 4TOObI H30€KaTh CBA3AHHBIX ¢ KPUTHUHOCTHIO
po6JeM, BO3HUKAIOIINX B Pe3y/IbTaTe U3MEHEHUH B KOHIIEHTPALUU MU (pOopMe TaHHOTO OTOKA.

2.3.2.5. HelTpoHHBIE N3MEPUTEIIBHBIE CHCTEMBI. 9030100000
CrnenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE HEUTPOHHBIE
M3MEPUTENbHBIE CUCTEMBI [l MHTETPALlUH U HCIIOJIb30BaHUS C
aBTOMATH3MPOBAHHBIMH CUCTEMaMH TEXHOJIOTUIECKOTO KOHTPOJIS
Ha YCTaHOBKE JUIsl epepaboTKH 00JydeHHBIX TOIUIUBHBIX
JIIEMEHTOB

[TosicHuTenpHOE 3aMeuanre. ITU CUCTEMBI BKIIFOYAIOT B C€0s1 BOZMOXKHOCTH U3MEPEHUS U
pacno3HaBaHUsl aKTUBHBIX U TACCUBHBIX HEUTPOHOB B LEJSAX OMpPEAEIICHUs KOJIMYECTBA U COCTaBa
nensierocs: Mmatepuana. KomrmiiekTHast cucteMa COCTOUT U3 HEMTPOHHOTO TeHepaTopa, YCHIUTENeH 1
ANEKTPOHUKH st 00paboTKu curHaioB. B chepy oxBara mynkTa 2.3.2.5 He moamanarT npuOOpbI
0oOHapyXeHHSI HEUTPOHOB U U3MEPUTEIbHBIE IPUOOPHI, pa3paboTaHHBIE IJIs yUeTa AIePHBIX MaTePHAIOB
U JJIS 1eNiel TapaHTUil Wi JIF000T0 APYroro NPpUMEHEHMsI, He UMEIOIIET0 OTHOIIEHUS K MHTETPalliy U
WCIIOIH30BAaHUIO C ABTOMATH3UPOBAHHBIMHU CUCTEMaMHU TEXHOJOTHUECKOTO KOHTPOJIS Ha YCTAaHOBKE JIJIst
nepepaboTKu 00Ty4YEeHHBIX TOIUTUBHBIX 2JIEMEHTOB.

2.4. VY CTaHOBKM /17151 U3rOTOBJIEHUS TOIUIMBHBIX 2JIEMEHTOB IS
AJICPHBIX PEAKTOPOB U CIIELUAIBHO Pa3pab0TaHHOE WIIN
MOJITOTOBJICHHOE 000pYyI0BaHKE JJIST HUX

BBOIIHOC 3aMCUYaHuc. H,Z[CpHBIC TOIINIMBHBIC 3JICMCHTEI ITPOU3BOASAT
U3 OJHOI'O NN OOJIBIIIEr0 Ynciia HUCXOAHBIX WJIN CIICHIHAJIBHBIX
ACIEIIUXCA MaTCPUAJIOB, TIOMMCHOBAHHBIX B Pa3aciic 1



HacTosmIero cnucka. J{ist Hanbosee TUITUHYHOTO OKCHIHOTO BHIa
TOILJIMBA YCTAHOBKH MPEICTABICHBI 000PYAOBAHUEM IS
[PECCOBAHUS, CIICKAHUS, IUTU(POBKU U COPTUPOBKHU TaOJIETOK.
OGpﬁH.[eHI/Ie CO CMCIIAHHBIM OKCHJIHBIM TOIIIMBOM OCYHICCTBJIAIOT
B MIEPUATOYHBIX OOKCAX MJIM SKBUBAJIICHTHOM 000PYIOBAHUH 10 TE€X
1op, IOKa OHO HE 3aKJIF0YCHO B 000J104Ky. Bo Beex cirydasx
TOIUTMBO FEPMETUYCCKH 3aBapUBACTCS BHYTPH MOIXOSIICH
000JI09KH, KOTOpast pa3padoTaHa KaK JijIs IEPBUYHON YITaKOBKH,
3aKJIFoYarolneit B cebe TOIUIMBO, TaK U IS 00eCTIeUeHHsI
IIPUTO/IHBIX KCIUTYaTAl[MOHHBIX XapaKTEPUCTUK U 0€30I1aCHOCTH B
TeUeHHe IKCIUTyaTaluu B peakrope. Takke BO BceX Cirydasix
HEOOXO0JMM KOHTPOJIb Ha CaMOM BBICOKOM YPOBHE ITPOIIECCOB,
oreparuii 1 000pyI0BaHUs, YTOObI FAPAHTHPOBATH
MIPOTHO3UPYEMbBIE U O€30IaCHBIE IKCILTyaTallMOHHbIE
XapaKTEPUCTHKH TOILIHBA.

[osicHuTensHOE 3aMedanue. Buapl 000pya0BaHus, KOTOPbIE pACCMATPUBAKOTCS KaK MOJIIAIA0IIHE IO/
3HaueHue Gpaspl "U CHEIUAIBHO pa3pad0TaHHOE WIIH ITOATOTOBICHHOE 000pynoBaHue" IS
W3TOTOBIICHHSI TOILUTUBHBIX AJIEMEHTOB, BKIIFOUAIOT 000PYI0BaHHE, KOTOPOE:

OOBIYHO BCTYIIACT B HeHOCpeI[CTBeHHHﬁ KOHTAKT WJIKM HCTIOCPCIACTBCHHO 06pa6aTLIBaeT HJIN YIIPABJIACT
TEXHOJIOTUYCCKUM IMOTOKOM AACPHOI'0 MaT€puraiia,

OCYILIECTBIISIET CBapKy 000JIOUKH, BHYTPU KOTOPOIl HAXOIUTCS SIAEPHBIA MaTepua;
KOHTPOJIMPYET LEOCTHOCTh 000I0YKH UM CBAPHOTO 1I1Ba;

MIPOBEPSIET XapaKTEePUCTUKU TOILIIUBA, 3aKJIIOYEHHOTO B 000JIOUKY;

UCIOJb3YyeTCsl Ul COOPKH TEIUIOBBIIEIAIONINX 2JIEMEHTOB

Taxoe 060pya0BaHNE WM CUCTEMBI 000PYAOBAHUS MOTYT BKJIIOYATh:

1) CIICHUaJIbHO paBpa6OTaHHI>IC HJIA TIOATOTOBJICHHBIC TOJTHOCTHIO aBTOMATU3HPOBAHHBIC YCTAHOBKHA
KOHTPOJIA TabJIEeTOK AJIL TPOBECPKU KOHCYHBIX pa3MEpPoOB U ,I[e(l)eKTOB TIOBEPXHOCTU TabJIeTOK TOIIJINBA,

2) CIICIHUAaJIbHO pa3pa60TaHHLIe HJIN IOATOTOBJICHHBIC CBAPOYHBIC aBTOMATHI [JI1 HaABAPKHU KOHICBBIX
3arjIylicK Ha TOIIJIMBHBIC CTCPIKHU,

3) criennanbHO pa3paboTaHHBIE WIIN TTOATOTOBICHHBIC AaBTOMATUYECKHE YCTAHOBKH MCTIBITAHUS U
KOHTPOJIS JI7Isl IPOBEPKH 1IETTOCTHOCTH TOTUIMBHBIX CTEpKHEH B cOOpe. ITH yCTAaHOBKU OOBIUHO
BKJIIOYAIOT 000py/I0BaHUE /IS

PEHTI€HOBCKOM ITPOBEPKH CBAaPHBIX IIBOB CTEPKHEN M KOHLIEBBIX 3aIIyLICK;
ONpENIEICHUS TEYH eI U3 ONIPECCOBAHHBIX CTEPIKHEM:
raMMma-CKaHMpPOBaHUsI CTEP)KHEN U1 MPOBEPKU MPABHIIBHOTO HAMOJIHEHUS TOTUTMBHBIMU Ta0JIeTKaMU;

4) criennaibHO pa3pabOTaHHbBIE WK IMOATOTOBICHHBIE CUCTEMBI JJISI U3TOTOBJIEHUST 000JI0UeK
TEIUIOBBIIEISAIOIINX 3JIEMEHTOB.

2.5. CrenmanbHO pa3paboTaHHBIE WM MOATOTOBJIEHHBIE YCTAHOBKU U



o0opynoBaHue 715 pa3/ieJIeHHs] U30TOIOB IPUPOAHOTO ypaHa,
00€eTHEHHOT0 ypaHa WM CIIEIUAIBHOTO PACHICTIISIOMIEr OCs
MaTepuasa, KpoMe aHaTUTHYECKUX TPUOOpOB

BBognoe 3ameuanue. Y cTaHOBKH, 000pyI0BaHUE U TEXHOJIOTHH ISl pa3/IeIeHHs U30TOIOB ypaHa B psijie
CJIy4aeB TECHO CBSI3aHbl C YCTAHOBKAaMH, 000OpPYI0BAHUEM U TEXHOJIOTHSMU Pa3JI€IEeHUs H30TOIOB
"npyrux 37meMeHTOB". B OTAENBHBIX Cllydasix KOHTPOJIb COTJIACHO MYHKTY 2.5 TakXe€ COOTBETCTBYIOIIUM
00pa3oM MPUMEHSETCS K YCTaHOBKaM U 000pYyI0BaHHUIO, TIPEAHA3HAYCHHBIM JJIS1 pa3IeJIeHUs] H30TOIOB
"mpyrux 35meMeHToB". Takoil KOHTPOJIb 32 YCTAHOBKAMHU U 000PYI0BaHUEM IS pa3AeIICHHUs] H30TOIIOB
"Ipyrux 371eMeHTOB" JOMOIHSAET KOHTPOJb 32 YCTAHOBKAMH U 000pYI0BaHHUEM, KOTOPBIE CIICIIUAIEHO
MpeIHa3HauYeHbl WK MMOATOTOBJICHBI AJ11 00pabOTKH, UCIOIb30BAHUS WM MPOU3BOCTBA CIIEUATBHOTO
pacILEIUISIONIErocsl MaTepralla, OXBaThIBAEMOI'0 HACTOSALIUM CIIUCKOM. JTOT JOTOIHUTEIbHBIN
KOHTPOJIb COTJIACHO MYHKTY 2.5 HEMPUMEHUM K MPOIECCY IEKTPOMATHUTHOTO pa3/IesieHHs U30TOIIOB,
KOTOPBIH IMOATAAAET MO/ MOJIOKEHHSI CITICKA 000pYIOBaHHS U MaTepPHAaIOB ABOWHOTO Ha3HAUCHHS U
COOTBETCTBYIOIIUX TEXHOJIOTUH, IPUMEHSIEMBIX B SIIEPHBIX IEJISIX, B OTHOLIEHUH KOTOPHIX
OCYILIECTBIISIETCS SKCIIOPTHBIN KOHTPOJIb.

Jliig cinenyrommx IporeccoB KOHTPOJIb COTNIACHO MYHKTY 2.5 0JIMHAKOBO MPUMEHUM BHE 3aBUCHMOCTH
OT TOT0, IIPEAIOIAraeTCsl U UCIOIb30BaTh 3TOT MIPOLIECC JIS pa3/IeIeHHs U30TONOB YpaHa WM JUIs
paszfenenrs U30TOMOB "IPYTHX AJIEMEHTOB": Ta301leHTPUQYKHBIH Mpoliecc, ra3oau¢dy3nOHHBII
IIPOLIECC, MPOLIECC IIa3MEHHOTO Pa3esIeHUs U a3pOIMHAMUYECKHE MTPOLIECCHI.

J1J11 HEKOTOPBIX MPOIECCOB UX MPUMEHUMOCTD IS Pa3AelieHUs] H30TOMOB YpaHa 3aBUCHUT OT TOTO, KaKOi
aneMeHT paszensercs. K aTuM nponeccam 0THOCATCS: MPOLIECChl, OCHOBAaHHBIE HA JIA3EPHOM pa3/ielIeHun
(Hampumep, MOJIEKYIISIPHBIN METO/1 JIa3€PHOTO pa3AeNieHUs] H30TOMOB U JIa3€PHOE pa3/ieJIeHHE U30TOMOB
110 METO/Y aTOMapHBIX MAapOB), XUMHUYECKIIT OOMEH 1 MOHHBIN OOMEH.

CrnenoBaTenbHO, MOCTAaBUIMKH JTOJKHBI OLIEHUBATh 3TH MPOLECCHI ISl KAKJ0T0 OTJIEIBHOTO CiiyYasi, C
TEM 4TOOBI COOTBETCTBYIOIUM 00pa30M NMPUMEHSTH MOJIO0KEHHUS O KOHTPOJIE COTJIACHO MYHKTY 2.5 NS
WCIIOJIb30BAaHUS M30TOIOB "IPYTUX AJIEMEHTOB'".

2.5.1. VY cTaHOBKM 7151 pa3/ieleHHsl U30TONOB IPUPOIHOTO YPaHa, 8401200000
00eTHEHHOTO ypaHa WX CIIEIHATbHOTO PACIIETUISIONIET0Cs
MaTepuana

2.5.2. CrenanbHO pa3paboTaHHOE WM TIOJATOTOBJIEHHOE 000pY/J0BaHUE

IUISL pa3JIeJIeHUs] U30TOINOB IPUPOJIHOrO ypaHa, 00€THEHHOI0 ypaHa
WJIM CIIEHUAIBHOIO PACIIEIUIAIOIIErocs MaTepraia, Kpome
aHAJIMTUYECKUX TPUOOPOB

2.5.2.1. CrenanmbsHO pa3paboTaHHBIC WM TIOATOTOBJICHHBIC Ta30BbIC 8401200000
HEHTPU(DYTH U Y3JIbI 1 KOMIOHEHTHI JJIS1 UCTIOJIb30BaHMUS B Ta30BBIX
neHTpudyrax

Bronnoe 3amedanue. ['azoBas nieHTprdyra 0OIYHO COCTOUT U3 TOHKOCTEHHOTO IMIMHAPA JTUAMETPOM
oT 75 MM 10 650 MM C BEPTUKAJIBHOHN LIEHTPAJIBHOM OCBIO, KOTOPBIN IOMEIIEH B BAKYYM U BPAILlA€TCs C
BBICOKON OKPYKHOMU cKopocThio opsiaka 300 M/c unu Gonee. [t noctuskeHust 60IbII0N CKOPOCTH
KOHCTPYKLIMOHHBIE MaTepUaIbl BPALAIOIINXCS KOMIIOHEHTOB JOKHBI UMETh BHICOKOE 3HAaUEHHE
OTHOIIEHUS MPOYHOCTH K TUIOTHOCTH, a POTOpHasi cOOpKa U, CIe10BaTeNIbHO, OTAEIIbHbIE €€
KOMITOHEHTHI JIOJKHBI U3TOTOBIISATHCS C BBICOKOW CTETIEHBIO0 TOYHOCTH, YTOOBI pa30anaHc ObLI
MUHUMAaJIbHBIM. B oTinune ot Apyrux neHtpudyr razopas HeHTpudyra Juisi odoraiieHus ypaHa UMeeT
BHYTPH POTOPHOM KaMephl BPAIAIOIIYIOCs IEPEropoKy (Ieperopoiku) B popme AUCKa U
HENOJBIKHYIO CHCTEMY IoAa4u U 0TBoAa raza UFes, cOCTOAIIYIO 110 MEHBILEH MEPE U3 TPEX OTIEIbHBIX
KaHaJIOB, /IBA U3 KOTOPBIX COCIMHEHBI C JONAaTKaMU, OTXOAAIIMMH OT OCH POTOpa K nepuepuitHon



4acTU POTOPHOII Kamepbl. B BakyymMe HaXOAUTCS Tak)Ke Pl BXKHBIX HEBPAIIAIOIIHUXCS 2JIEMEHTOB,
KOTOpBIE, XOTS U UIMEIOT OCOOYIO KOHCTPYKIIHIO, HE CIIOXKHBI B U3TOTOBJICHUH U HE U3TOTABIMBAIOTCS U3
YHHUKaJIbHBIX MaTeprasioB. LlenTpudyxnas ycraHoBka TpeOyeT O0JIbIIOro Yucia 3TUX KOMIIOHEHTOB,
TaK 4YTO MX KOJUYECTBO MOXKET CIIYKUTh BaXKHBIM UHIUKATOPOM KOHEUHOT'O UCIIOJIb30BAHMUS.

[MosicautensHoe 3ameuanue. Hekoropas mpoayKiws, ykaanHas B myHkTe 2.5.2.1, m6o
HETIOCPEJICTBEHHO COMPHUKACAETCs ¢ TeXHOoJoruueckuM razoMm UFs, Tn00 HemocpeICTBEHHO YIpaBiseT
HEHTPU(YraMy U IPOXOXKAECHUEM r'a3a OT UEHTPUYTH K HeHTpU(yre U OT Kackaja K KacKamy.
Kopposuonuno-croiikue k UFs MaTepraibl BKIFOYAIOT ME/lb, MEIHBIEC CILUIABbI, HEPXKABCIOIYIO CTallb,
IIOMUHUH, OKCHJT aJIFOMUHUS, ATIOMUHUEBBIE CILIaBbl, HUKEIb HIH CILIaBbl, coepkamue 60
MIPOIICHTOB MJIM 00Jiee HUKEIS 0 Becy, M (PTOpUpOBaHHBIE YTIICBOAOPOIHBIC TOJTUMEPHI.

25.2.1.1. Bpamaronmecs KOMIIOHCHTBI

2.5.2.1.1.1. TlonHble pOTOPHBIC COOPKH. 8401 20 000 0
ToHKOCTEHHBIE IMITMH/IPHI WK PSIJI COSAMHEHHBIX MEXTy COO0M
TOHKOCTEHHBIX [IWJIMHIPOB, U3TOTOBJICHHBIX U3 OJHOTO WK OoJjee
MaTEepHAJIOB C BBICOKUM 3HAYCHHEM OTHOIICHUS MPOYHOCTH K
IUIOTHOCTH, YKa3aHHBIX B MOSICHUTEIBHBIX 3aMEUYaHUAX K TyHKTaM
25.2.1.1-25.2.1.1.5. CoenuHeHne MIMHIPOB MEKTY COOOH
OCYIIECTBISETCS MPU MOMOIIN THOKUX CUIH(OHOB WIIH KOJIeIl,
yKkazaHHbIX B myHKTe 2.5.2.1.1.3. CoOpaHHBbIil pOTOp UMEET
BHYTPEHHIOIO TEPErOPOKY (IIEPETOPOAKH) U KOHIIEBBIE Y3IIbl,
yKa3aHHbIe B myHKTax 2.5.2.1.1.4 u 2.5.2.1.1.5. Ognako nonxHas
cOOpKa MOXET OBbITh IMOCTABJICHA 3aKA3YUKY B YACTHYHO
coOpanHOM BHie. Takas MOCTaBKa TaKKe IMOIIEKUT SKCIIOPTHOMY
KOHTPOJIIO

2.5.2.1.1.2. PortopHbIe TPYOBHI. 8401200000
CrenuanbHO pa3pabOTaHHbBIE WIH MOJATOTOBIEHHBIE TOHKOCTEHHbIE
HWJIMHJIPHI C TONIIUHON CTeHKH 12 MM WM MeHee, TUaMeTPOM OT
75 MM 510 650 MM, U3TOTOBJICHHBIE U3 OJHOTO HIIM 00Jiee
MaTepHajoB, UMEIOIIUX BHICOKOE 3HAYEHHE OTHOILIEHUS MPOYHOCTH
K IJIOTHOCTH, YKa3aHHBIX B TIOSCHUTEIBHBIX 3aMEUaHUAX K

nyHkram 2.5.2.1.1 -2.5.2.1.1.5

25.2.1.1.3. Konbua uiu cuiabGOHBHI. 8307;
CrneunanbHO pa3pabOTaHHbIE WM MOATOTOBIEHHBIE KOMIIOHEHTHI 8401200000
JUISL CO3JIaHUSI MECTHOM ONOPBI AJIs1 POTOPHON TPYOBI WM
COEMHEHUS psifia POTOPHBIX TPYO. CHITb(HOHBI TIPEICTABISIOT
co00# KOPOTKHE IMJIMHPHI C TOJIIUHONW CTEHKH 3 MM MJIH MEHee,
auameTpom oT 75 MM 110 650 MM, UMeroIuX OAUH rodp u
M3TOTOBJICHHBIE U3 OIHOTO U3 MaTepHAalIOB, UMEIOIIUX BBHICOKOE
3Ha4YeHHE OTHOUICHHUS IPOYHOCTH K TIOTHOCTH, YKa3aHHBIX B
MOSICHUTENIbHBIX 3aMEYaHusAX K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5

2.5.2.1.1.4. Tleperoponku. 8401200000
CrenmanmbHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE KOMITOHEHTHI B
¢bopme qucka 1uamMeTpoM oT 75 MM 10 650 MM U1l yCTAaHOBKU
BHYTPH POTOPHOM TPpYOBI IEHTPU(DYTH C LETBIO H30JIUPOBATH
BBIMTYCKHYIO KaMepy OT IJIaBHOU pPa3AelUTEIbHON KaMephl U B



HEKOTOPBIX ClIydasx Ajs yinydineHus uupkyisiauu raza UFe
BHYTpPH TJIABHOW Pa3/IeIUTEIBbHON KaMepbl pOTOPHOU TPYOBI U
W3TOTOBJICHHBIE U3 OJIHOTO U3 MaTEPHAJIOB, HMEIOIINUX BBICOKOE
3HAa4YeHHE OTHOUICHHUS IPOYHOCTH K IJIOTHOCTH, YKa3aHHBIX B
MOSICHUTEILHBIX 3aMeYaHmsIX K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5

2.5.2.1.1.5. Bepxuue (HWKHHUE) KPBIIIKH. 8401 20 000 O
CrieninaiabHO pa3pabOTaHHBIC WU MOATOTOBICHHBIE KOMIIOHEHTHI B
dbopme nucka guamMeTpoM oT 75 MM 10 650 MM 111 TOYHOTO
COOTBETCTBUS AUAMETPY KOHIIOB POTOPHOM TPYObI M BO3MOKHOCTH
ynepxuBaTb UFg BHyTpH ee. DTH KOMIIOHEHTBI UCTIOIb3YOTCS IS
TOT0, YTOOBI TTOIEPKUBATE, YACPKUBAThH HIIA COJIEPIKAThH B ceOe
KaK COCTaBHYIO YacCTh 3JIEMEHTHI BEPXHET0 MOIIITUITHUKA (BEPXHSIS
KPBIIIKA) WIH CITY>)KUTh B KAYECTBE HECYIIEH YaCTH BPAIIAIOITUXCS
AJIEMEHTOB HIKHETO MOALIUITHUKA (HUKHSS KPBIIIKA), U
M3TOTaBIMBAIOTCS U3 OAHOTO U3 MAaTEPHAIOB, UMEIOIIMX BHICOKOE
3HaYEHUE OTHOIICHUS IPOYHOCTH U IJIOTHOCTHU, YKa3aHHBIX B
MOSICHUTENIFHBIX 3aMEYaHusX K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5

[TosicauTensHbIC 3amMeuanus K myHkTam 2.5.2.1.1 - 2.5.2.1.1.5. Marepuaisl, HCIIOIb3YEMbIC JIS
BPAIAIONINXCS] KOMIIOHEHTOB LEHTPU]YT, BKIIIOUAIOT:

a) MapTEeHCUTHOCTAPEIOIIUE CTaIM, UMEIOIIHME MAKCUMAIIBHBIN Mpee IPOYHOCTH Ha pa3pbiB 1,95 I'Tla
niu OoJiee;

0) alIOMUHHEBBIE CIUIaBbl, UMEIOIINE MaKCUMaJIbHBIN IIpejien NpoyHocTy Ha paspseiB 0,46 I'Tla win
ooiee;

B) BOJIOKHUCTBIE MaTE€pUaIbl, IPUTOTHBIE ISl UCIIOJIB30BAHUS B KOMIIO3UTHBIX CTPYKTYpax U UMEOIne
3Ha4YeHHs yneabHOro Moayis 3,18 x 10 M mm 6onee 1 MAKCHMATBHOTO Y/IeTBHOTO MpesieNa IPOYHOCTH
Ha paspbiB 7,62 X 10* M unu Gonee ("yaenbHbIi MOayiIB" - 570 Moxynb FOura B H/KB. M, eieHHbIH Ha
yaenbsHbI Bec B H/Ky0. M; "MakcuManbHbIN yIeIbHBIN Mpees IPOYHOCTH Ha pa3pbIB’ - 3TO
MaKCUMaJIbHBIN Mpesies MPOYHOCTH Ha pa3pbiB B H/KB. M, eeHHbIN Ha yaenbHbIH Bec B H/ky0. M).

2.5.2.1.2. Cratnyeckne KOMIIOHEHTEI
2.5.2.1.2.1. TlogmUNHUKYU ¢ MATHUTHOH MMOABECKOI

25.2.1.2.1.1. CneunanbHO pa3paOOTaHHBIE WU TOATOTOBICHHBIC 8483 30 800
MTOJIIIATTHUKOBBIE Y3JIbI, COCTOSIINE U3 KOJBIIEBOTO MAarHHTA,
MOJIBEIIEHHOTO B 000iMe, cojiepKalleil 1eMIpUpYONIyo Cpey.
Ob6oiima n3roraBnuBaetcs u3 croiikoro k UFs marepuaina (cm.
MOSICHUTENIbHOE 3aMeYaHue K MyHKTy 2.5.2.1). Maraur
COEIMHSETCS C TIOJTFOCHBIM HAKOHEUHUKOM WIJIH BTOPBIM MarHUTOM,
YCTAHOBJICHHBIM Ha BEpXHEU KpBIIIKE, YKa3aHHOH B ITyHKTE
2.5.2.1.1.5. Marauart MoXxeT UMeTh (HOpMy KOJIbIIa C COOTHOIIIEHHEM
MEX]y BHEIIIHUM M BHYTPEHHUM JHaMETPaMH, MEHbILIUM HUJIIH
paBHbIM 1,6:1, 1 hopmy, oOecrieunBaroly0 Ha4yalbHYIO
nponunaemocts 0,15 I'n Ha MeTp uiu GoJee, MM OCTATOUHYIO
HaMarHu4eHHOCTh 98,5 mporieHTa wim 6oJiee, Uil MPOU3BEACHUE
MHAYKIIUH Ha MaKCUMaJIbHYIO HAIIPsDKEHHOCTH mouist 6onee 80 kJ{x



2.5.2.1.2.1.2.

Ha Ky0. MeTp.

Kpome 0ObIYHBIX CBOHCTB MaTepuaia, HeOOXOIUMbIM
MIPEIBAPUTEIILHBIM YCIIOBUEM SIBIISIETCS] OTPAaHUYCHHUE OYCHb
MaibiMu gormyckamu (Menee 0,1 MM) OTKJIIOHEHUSI MAaTHUTHBIX OCeit
OT TE€OMETPHUUYECKUX OCeH HITH oOecrieueHrue 0co00i TOMOT€HHOCTH
MaTepuasga MarHuTa

CrnenuanbHO pa3pabOTaHHBIE WIH MOJTOTOBJICHHBIC AKTHBHBIC 8483 30 800
MarHUTHBIE TTOAIIUITHAKHA I UCIIOJIL30BAHUS B Ta30BBIX
neHTpudyrax

[TosicHuTenbHOE 3aMeuanue. Takue akTUBHbIE MArHUTHBIE MOIIUITHUKY OOBIYHO UMEIOT CIIeYIOIUe
XapaKTEPUCTUKHU:

a) MpeHa3HauYeHbI AJI LIEHTPOBKH pOTOpa, Bpalaromierocs ¢ yactoroit 600 'y unm 6o:ee;

0) obecriedeHbl HAACKHBIM HCTOUHUKOM JIEKTPOITUTAHUS U (MIJIM) HCTOYHUKOM Oecriepe0oiHOTOo
nutanus (UBI) s pynkunonupoBanus B TeueHue 6oiee 0HOTO Yaca.

2.5.2.1.2.2.

25.2.1.23.

25.2.1.24.

[Moammmanku/ nemridepsl. 8483 30 800
CrnenmanbHO pa3paboTaHHBIC WM TTOATOTOBJICHHBIE TTOAIIUITHUKH,
coJiepKallye y3ell OCh/yINIOTHUTENIBHOE KOJIBI[O, CMOHTHUPOBAHHBIN
Ha nemndepe. Ock 0OBIYHO MPEACTABIAET COOOH Ball U3
3aKaJICHHOH CcTaJli C OAHUM KOHLIOM B (hopMe 1osrychepsl U o
CpeACTBaMU MOACOSINHEHHSI K HU)KHEH KPBIIIKE, YKa3aHHOW B
nyHkre 2.5.2.1.1.5, Ha apyrom. Ban MoxeT ObITh CO€IMHEH C
THIIPOAMHAMHYECKUM MOAMHUITHUKOM. Konbio nmeet popmy
TabJIETKH ¢ NoaycheprudeckuM yriryOJaeHneM Ha OJTHON
MOBEPXHOCTU. DTH KOMIIOHEHTHI MOTYT TIOCTABIIATHCS OTACIHHO OT
nemiepa. Takue nocTaBkU Takke MOIekKaT IKCIIOPTHOMY
KOHTPOJIIO

MomnexyssipHbIe HACOCHI. 8414102500
CrenranbHO pa3paboTaHHBIE WM TOATOTOBJIEHHBIE [IMITMH]IPHI C

BBITOYCHHBIMU WJIH BBIJABJICHHBIMHU BHYTPHU CIIUPATbHBIMU

KaHaBKaMU ¥ C BHICBEPJICHHBIMUA BHYTPH OTBEPCTUSIMH. THIIOBBIMU

pasMepamH SBISIOTCS CIIEIYIOIIHUE:

BHYTPEHHUI AuaMeTp oT 75 MM 110 650 mm;

TonuHa cteHkd 10 MM muim 6osee;

JUTMHA paBHA JMaMETPY HIIH OOJIbIIE.

KanaBku 00BIYHO MMEIOT IPSIMOYTOJIEHOE TTOTIEPEYHOE CEUCHHE U

riyOuHy 2 MM uim Gosee

Craropsl gBuUrateneil. 8503 00 980 0;
CrnenmanbHO pa3pabOTaHHBIE WIH MOJATOTOBICHHBIE CTATOPHI 8524 11 009 0;
KOJIbLIEBOM (DOPMBI 11 BBICOKOCKOPOCTHBIX MHOTO()a3HBIX 8524 12 009 0;
THCTEPE3UCHBIX (MM PEaKTUBHBIX ) AJIEKTPOABHUTATEIICH 8524 19 009 0;
MEPEMEHHOT0 TOKA JIJIsl CHHXPOHHOW pabOThI B YCIOBUSAX BaKyyMa 8524 91 009 0;
¢ yacroroit 600 't u 6omnee u MomHoCcTHIO 40 BA 1 Oortee. 8524 92 009 0;

CraTopbl MOTYT COCTOSITh U3 MHOTO()a3HBIX OOMOTOK Ha 8524 99 009 0;



MHOT'OCJIOTHOM >KEJIE3HOM CEPJCUYHUKE C HU3KUMH TOTEPSMH, 8529901090
COCTaBJICHHOM U3 TOHKUX IIACTUH OOBIYHO TONIIUHON 2 MM HUITH
MeHee

2.5.2.1.2.5. Kopnyca/mpueMHUKHA HEHTPUDYTH. 8401 20 000 O
CrieninanbHO pa3pabOTaHHBIC UM MOATOTOBICHHBIE KOMIIOHECHTHI
JUIsL pa3MEeNICHUs B HUX COOPKU POTOPHOM TPYObI ra30BOi
nentpudyru. Kopmyc cocTouT U3 )KECTOKOTo MUIHHIIPA C
TOJIIIIMHOM CTEHKH 710 30 MM C MPEIU3UOHHO 00padOTaHHBIMU
KOHIIaMU JIJIsl YCTAHOBKH TIOJIITUITHUKOB U C OJTHUM WA
HECKOJbKUMHU (priaHmaMu J1j1st MoHTaxa. OO0paboTaHHBIE KOHIIBI
napajuIeNbHbI IPYT IPYTY U NePICHINKYISIPHBI TPOJOIBHON OCH
mwmHApa B npenenax 0,05 rpagyca nin MeHee. Koprryc moxer
TaKKe MPEJICTABISTh COO0H KOHCTPYKITUIO STYCHCTOTO THITA JIS
pa3MeleH s B HEM HECKOJIbKHX POTOPHBIX COOPOK

25.2.1.2.6. JloBymku. 8401 20 000 O
CriennanbHO pa3pabOTaHHbIE WM TOATOTOBIECHHbBIE TPYOKH JUIs
usBneyenus raza UFs u3 potopHoii TpyOs! o mertoay TpyOku IIuto
(TO ecTb ¢ OTBEPCTUEM, HAIIPABJICHHBIM Ha KPYTOBOM IOTOK rasa B
poTOpHO# TpyOe, HampuMep, MOCPEACTBOM U3rMda KOHIIA
pazuaIbHO PacoIOKEHHONW TPYOKH), KOTOPhIE MOXKHO IPUKPENUTh
K LICHTPAJIbHOM CUCTEME U3BIICUEHUS ra3a

2.5.2.2. CrnenimaibHO pa3paObOTaHHBIE WM MTOJTOTOBJICHHBIC
BCIIOMOTATEIIbHBIC CUCTEMBI, 000PY/I0BAaHNE U KOMITOHEHTBI JIS
WCIOJIb30BaHUs Ha Ta30IEHTPU(DYKHON YCTaHOBKE TIO
00oTaICHHIO

BBoanoe 3ameuanue. BcomorarenbHble CUCTEMBI, 000pY10BaHHE U KOMIIOHEHTHI ra30LeHTpU(yKHOMN
YCTAHOBKH IO 00O0TAIIEHUIO IPEACTABISAIOT cO00M CUCTEMBI yCTaHOBKH, HeoOXoanMsble ais nogaun UFs
B LEHTPUDPYTH, U1 CBA3U OTAEIbHBIX HEHTPUPYT MEXy COOOH C 11eNbi0 00pa30BaHus KacKaI0B (MU
CTyTeHei), YTOOBI JOCTUYh 00Jiee BRICOKOTO odorarieHus 1 u3Bineds "mpoaykt" u "xsoctel" UFs u3
LHeHTpUudyr, a TaKke 000py0BaHNe, HEOOXOIUMOE I IPUBEACHUS B JEHCTBUE LIEHTPU(YT WK AJIS
yrpapiieHus yctanoBKoi. O0bruHO UFg ncnapsieTcst U3 TBEpbIX BEIIECTB, OMEIIEHHBIX BHYTPU
MOJOTPEBAEMBIX aBTOKJIABOB, U MOJAETCS B Ta3000pa3Hoi hopme K 1eHTpudyraMm uepe3 CUCTEMY
KOJIJIEKTOPHBIX TpyOonpoBoaoB kackazaa. "IIpoaykt" u "xBoctsl" UFs, moctynaromue u3 neHTpudyr B
BH/JIE Ta3000pa3HbIX MOTOKOB, TAK)KE MIPOXOJIAT YepPe3 CUCTEMY KOJIJIEKTOPHBIX TPyOOIIPOBOIOB Kackaaa
K XOJIOAHBIM JIOBYIIKaM (paboTaromum npu temneparype okono 203 K (-70 °C), rae onn
KOHJICHCUPYIOTCSI U 3aT€M MOMEIAIOTCS B COOTBETCTBYIOIINE KOHTEHHEPHI ISl TPAHCTIOPTUPOBKHU WIIN
XxpaHeHus. Tak Kak ycTaHOBKa 110 OOOTaIeHHUI0 COCTOUT M3 MHOTHUX ThICSY LIEHTpU(YT, cOOpaHHBIE B
KacKaJibl, CO3JJal0TCSI MHOTOKMIJIOMETPOBBIE KOJIEKTOPHBIE TPYOOIIPOBO/IbI KACKAJ0B C ThICAYaMU
CBapHBIX LIBOB, IPUYEM CXEMa OCHOBHOM YaCTH UX COEIMHEHUI MHOIOKPAaTHO ITOBTOPSETCS.
O6opynoBaHHe, KOMIOHEHTHI U CUCTEMBI TPYOOIIPOBOIOB M3TOTABINBAIOTCS C COOIIOIEHUEM BBICOKHX
TpeOOBaHU K BaKYyyM-TUIOTHOCTH U YUCTOTE 0OpabOTKH.

[TosicautensHoOe 3ameuanue. Hekoropas mpoayKius, ykazaHHas B myHKTe 2.5.2.2, nu6o
HEMOCPEACTBEHHO CcollprKacaercs ¢ TexHonorudeckum razom UFs, 1100 HemocpeCTBEHHO yNpaBiseT
1eHTpudyramMu U IpoxXokKJACHUEM Ta3a OT HEeHTPUYTH K HeHTpudyre U oT Kackaaa K Kackaiy.
Kopposunonno-croiikue k UFs MaTepuaibl BKIIIOUAIOT ME/Ib, MEHBIE CIIJIaBbl, HEPAKABEIOLIYIO CTAJIb,
aHmMHHHﬁ, OKCHUJ aJIFOMUHUS, AJIIOMUHHUCBBIC CIIJIABbI, HUKCIIb UJIU CIIJIaBbl, COACPIKAIINC 60



MIPOLIEHTOB UJTK O0Jiee HUKETS 110 Becy, U (TOPUPOBAHHBIEC YTIEBOIOPOAHbBIE TOIUMEPHI.

2.5.2.2.1.

25.2.2.1.1.

25.2.2.1.2.

25.2.2.13.

2.5.2.2.1.4.

2.5.2.2.2.

2.5.2.2.3.

Cucrembl Togaun/CUCTEMBI OTBOIA "TIPOIyKTa" M "XBOCTOB'".
CrieninanbHO pa3paOOTaHHBIC WU TOATOTOBIICHHBIC
TEXHOJIOTHYECKUE CUCTEMBI HJIM 000PYI0BAaHUE TSI
000TaTUTENBHEIX 3aBO0B, M3TOTOBIIEHHOE WIIH 3AIUIIEHHOE U3
croiikux k UFs MmaTepuanon, BKIIOYAIOIIHE:

[TuTaromye aBTOKIaBbl (MM CTAHIMH ), TICUYU UM YCTaHOBKH,
npumensemblie 11 nogaun UFe B iporiecce oboraiieHus

JlecyOMMaTophl, XOJIOIHBIC JIOBYIIKU MJIA HACOCHI, HCIIOJIb3yeMbIC
s otBosia UFe B mporiecce oOoramieHus Ha MOCIeyONIIyIo
nepeavy AJis Harpesa

VY CTaHOBKM I KPUCTAJUIM3ALUN WU TIEPEBOJIA B KUIKOE
COCTOsIHME, Uctonb3yeMsble ais orBoaa UFs B mporuecce
oOorarieHus, nmyrem cxatus u nepesoja UFe B )Kuakyro win

TBepAyIo hopmy

YcTaHoBKYM MoAauyn/oTBOAA "IpoayKTa" MK "XBOCTOB" JIs
nepemenieHuss UFs B KOHTEHHEPHI

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBOIOB ra30leHTPU]YKHBIX
KaCKaJl0B.

CrnenuanbHO pa3pabOTaHHbBIE WIH MOJATOTOBICHHBIE CUCTEMBI
TpyOOIPOBOJOB U KOJUIEKTOPOB 11 ynep:kanust UFs BHyTpH
HEHTPU(PYKHBIX KACKaZ0B. JTa CETh TPyOONPOBOIOB OOBIYHO
MpeJCTaBIsAeT co00i cucTeMy ¢ "TpOHHBIM" KOJIJIEKTOPOM, U
KakJasi HeHTpudyra cCoeJMHEHa ¢ KaXKIbIM U3 KOJIEKTOPOB.
CrnenoBarenbHO, CX€Ma OCHOBHOM YaCTH UX COEAMHEHMUS
MHOTOKpaTHO NOBTOpsieTcss. OHa MOTHOCTHIO U3TOTABIUBAETCS WM
3amumaercs u3 croiikux k UFs MaTepuanos ¢ coOmroieHuem
BBICOKHMX TPeOOBaHMI K BaKyyM-TUIOTHOCTH M YUCTOTE 00pabOTKH

Macc-cnekrpomerpsl/monHbIe UCTOUHUKH 1711 UFg
CrenuanbHo pa3paboTaHHBIE WM TOATOTOBJIEHHBIE
Macc-CIEKTPOMETPBI, CIOCOOHBIE IPOU3BOIUTDH MPSIMON 0TOOP
po6 u3 ra3oBbix noTokoB UFe u o6nagaroniue BceMu
CJIEYIOIMMHU XapaKTepUCTUKAMMU:

8401200000

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



a) CIIOCOOHBIC U3MEPSITh HOHBI OT 320) €TUHUIT AaTOMHOM MacCChl WIIH
0ozee u obnamaromue paspenieHuemM ayqiie, yem 1 gomns u3z 320;

6) COACPIKAT HOHHBIC UCTOYHHUKH, U3IrOTOBJICHHBIC U3 HUKCIIA,
HHUKEJICBO-MCOHEBIX CIIJIABOB C COACPKAHUEM HUKEIIA 110 BECY OT 60
IMPOLCHTOB WUJIN OoJiee win HUKCJICBO-XPOMOBBLIX CIIJIABOB 1100
3aIIUIICHHBIC ITIOKPBITUEM U3 HUX,

B) COJIEpKaT HOHU3ALMOHHbIE UCTOYHUKHU C O0MOapAUpPOBKOi
3JIEKTPOHAMU;

I') COZIEP’KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO JUIsl ©30TOIIHOTO

aHam3a
2.5.2.2.4. TlpeoOpa3oBaTeian 4acTOTHI. 8502 39 800 0;
CrnenmanbHO pa3paboTaHHBIC WM TTOATOTOBJICHHBIC 8502 40 000 0;
npeoOpazoBaTesid YacTOTHI (TaKKE M3BECTHBIC KaK KOHBEPTEPHI 8504 40 910 0;
WJIM UHBEPTOPHI) JUISI TUTAHUS CTATOPOB JIBUTATENCH, YKa3aHHBIX B 8541590000

nyHkTe 2.5.2.1.2.4, unam 4acTu, KOMIIOHEHTHI ¥ MOACOOPKH TaKHX
npeoOpaszoBareseit 4acToThl, 00Ia1ar0Imue 00euMu
XapPaKTEPUCTHUKAMU

a) MHOrO(ha3HbIM YaCTOTHBIN BBIX0 B Auana3one ot 600 ' u
boee;

0) BBICOKas CTaOMIILHOCTH (CO cTabmmm3anuen 9acToTsl Jrydiie 0,2
MIPOLIEHTA)

2.5.2.25. CneuuasnbHble CTOIOPHBIE M PETYIUPYIOIIUE KIIallaHbl

25.2.25.1. CoeuunanbHO pa3paboTaHHBIE UM MOATOTOBIECHHBIE CTOMOPHBIE 8481 30;
KJIATIaHbI JUTIT 00€CIIeYeHHSI TOCTYIUICHHS "TIPOIyKTa" HITH 8481 80
"xBocToB" UFs B BUJIE Ta30BBIX MOTOKOB OT/IEIbHON IIEHTPUDYTH

2.5.2.2.5.2. Knanans! cuiib()OHOHIO TUIA, PyYHbIE WK aBTOMaTHUYECKUE, 8481 30;
CTOIIOPHBIE WJTH PETYIUPYIOIINE, N3TOTOBICHHBIE H3 MaTEPUAIIOB, 8481 80
CTOMKHUX K KOppo3uH, Bei3biBacMoii UFe, WK 3allUIEHHbIE TAKUMU
MaTepuagamu, ¢ BHyTpeHHUM auamerpoM ot 10 1o 160 mm,
CMEeLUANbHO MpeIHa3Haue€HHbIE UITU MTOATOTOBIICHHBIE JIS
WCTIOJIH30BAaHUS B OCHOBHBIX HMJTM BCTIOMOTATEIbHBIX CHCTEMaxX
ra3oUeHTpU YN HBIX YCTAHOBOK IO 000TaIIEHUI0

[TosicHuTenpHOE 3aMedanue. TUITOBbIE CIEHUAIBHO pa3padOTaHHbIE UM MOATOTOBJICHHBIE KIIalaHbl
BKJIIOYAIOT KJIallaHbl CUIIb(OHHOTO THIIA, OBICTPOAEHCTBYIOIINE 3alIOPHBIE KJIalaHbl,
OBICTPOJICHCTBYIOIINE KITAllaHbl U JIpyTHE.

2.5.2.3. CrenanbHO pa3paboTaHHBIE WK TOATOTOBIEHHBIE COOPKU U
KOMITOHEHTEHI JUTSl UCTIOIb30BaHUS TIPH ra301upy3HOHHOM
oborarieHun

BBoanoe 3ameuanue. [Ipu razonndy3noHHOM METO/Ie pa3ie/IeHUs] H30TOMOB MPUPOIHOTO ypaHa,
00CHEHHOTO ypaHa MU CIICIIHAILHOTO PACHICTIISIONIETOCS MaTepralia OCHOBHOM TEXHOJOTUIECKON



COOPKOH SBJIETCS CTICIIHAIBHBINA MOPUCTHIN Ta30au¢dy3uOHHBIN Oapbep, TEIIO0OOMEHHUK TSI
OXJIaX/IEHUS ra3a (KOTOpBIH HarpeBaeTcs B MPOIecce CHKATHsL), YIUIOTHUTENIbHbIEC KIIAaHbl U
peryIupyoIIne KIIanaHbl, a TaKke TpyoornpoBosl. [Tockonbky B ra3oaudGy3HOHHON TEXHOIOTHA
ucnonb3yercs raz UFg, Bce 00opynoBanue, TpyOONpOBOAbI U TOBEPXHOCTH H3MEPUTEIBHBIX TPHOOPOB
(KOTOpBIC BCTYNAIOT B KOHTAKT C T'a30M) U3TOTABIMBAIOTCS U3 MATEPHAJIOB, COXPAHSIOIINX
crabunpHOCTh TipH KoHTakTe ¢ UFs. ['a30audpy3nonHast ycTaHoBKa COCTOUT U3 psijia TAKUX COOPOK, TaK
YTO MX KOJMYECTBO MOXET OBITh BAYKHBIM ITOKa3aTeIeM KOHEYHOT'O TPETHA3HAYCHUSI.

25.2.3.1. Tazonuddy3snonnsie 6apbepbl U MaTEPHANIBI JJISI UX U3TOTOBJICHHS

2.5.2.3.1.1. CunemnuanpHo pa3pabOTaHHBIC WU TIOATOTOBIICHHBIE TOHKHE 8401 20 000 O;
nopuctbie GuabTpsI ¢ pazmepom mop 10 - 100 HM, TOTIUHON 5 MM 8421 39 800 6
WA MEHBbIIIE, a IS TPYOUaThiX GopM AuaMeTpoM 25 MM HUIIH
MEHBIIIC, U3TOTOBJICHHBIC U3 METAIUTMYECKHX,, ITOJTMMEPHBIX HIIN
KepaMUYEeCKHX MAaTEPHUAIOB, CTOMKUX K KOPPO3HH, BbI3bIBAEMOM
UFs (cM. osiICHUTENbHOE 3aMeUaHue K NyHKTy 2.5.2.4)

25.2.3.1.2. CrneuuaiabHO MOJATOTOBICHHBIC COSTMHCHUS WM ITOPOIIKH JIJIS 2818 20 000 O;

W3TOTOBJIEHUS (PHIBTPOB, yKa3aHHBIX B MyHKTe 2.5.2.3.1.1, 2903 41 000 O;

pa3MepoM gactuil MeHee 10 MKM ¥ BBICOKOUW OHOPOTHOCTHIO UX 2903 42 000 0;

10 KPYMHOCTH, U3TOTOBJIEHHBIE U3 HUKEIIS WIH CIUIaBOB, 2903 43 000 0;

coneprkammx 60 mporieHTa uiu 00Jiee HUKES 10 BECy, OKCH/Ia 2903 44 000 0;

amomunus, crokux kK UFs momHOCThIO PTOPHPOBAaHHBIX 2903 45 000 0;

YIIIEBOAOPOAHBIX MOJIMMEPOB C YUCTOTOM 1O Becy 99,9 mpouenTa 2903 46 000 0;

nnu 0osee 2903 47 000 O;

2903 48 000 0;

2903 49 000 0;

2903 51 000 0;

2903 59 000 0;

2903 69 000 0;

7504 00 000 9

2.5.2.3.2. Kameps! 1udy3opos. 7310 10 000 0;

CrnenanbHO pa3paboTaHHBIC WK TIOATOTOBICHHBIE TEPMETHYHBIC 7508 90 000 9;

COCY/JIbI JJIsl IOMEILEHHS B HUX ra30qu(Py3MOHHBIX OaphepoB, 7611 00 000 0;
M3rOoTOBJIEHHBIE U3 3auuieHHbIX 0T UFs MmaTepuanos (cMm. 7612

MOSICHUTENIbHOE 3aMeYaHue K MyHKTYy 2.5.2.4)

2.5.2.3.3. Kommpeccopsl ¥ ra30/1yBKH. 8414809000
CriennanbHO pa3paboTaHHbIE WM MTOATOTOBIEHHBIE KOMIIPECCOPHI
WM Ta30/lyBKU C IPOU3BOAUTENBHOCTHIO Ha BXozie 1 ky0. metp UFs
B MUHYTY WK 6oJjee U ¢ AaBieHueM Ha Bbixoje 10 500 kIla,
IIpeIHa3HauYEHHbIE AJIs JOJITOBPEMEHHOM 3KCIUTyaTalluy B Cpelie
UFs niu Ge3 Hero, a Takke OTJeNbHbIE COOPKH TaKHX
KOMIIPECCOPOB U Ta301yBOK.
DTH KOMIIPECCOPHI U Ta30yBKH UMEIOT niepena nasienus 10:1
WM MEHee U U3roTaBIMBaloTCs U3 cToiikux k UFs MaTepuanoB uiu
3alUIIEHHBIX OT HEro (CM. MOSICHUTEIbHOE 3aMeUaHue K MyHKTY

2.5.2.4)

2.5.2.3.4. YIJOTHEHHUs BpaLIarOIIUXCs BAJIOB. 8484 10 000 9;



CrnenmanpHO pa3paOOTaHHbBIE WM MOJTOTOBJICHHBIC BAKYYMHbBIC 8484 90 000 O;
YIJIOTHEHHS, YCTAHOBJICHHBIE HA CTOPOHE TOJaudl ¥ HAa CTOPOHE 8487909000
BBIXOJIa JUIsl YIUIOTHCHHMS BaJla, COSAMHSIONIETO POTOP

KOMITpeCccopa WM Ta30AyBKH C IPUBOIHBIM JIBUTATEIIEM C TEM,

9TOOBI 00ECIICYUTh HATCIKHYIO TePMETH3AIHIO,

MPEIOTBPAIIAIONIYI0 HATEKaHNE BO3/yXa BO BHYTPEHHIOI KaMepy

KOMITpeccopa WM ra3oayBkH, kotopas HanojaHeHa UFs. Takue

YILIOTHEHUS OOBIYHO TIPOEKTUPYIOTCS HA CKOPOCTh HATCKAHUS

O0ydepnoro raza menee 1000 xky6. cM/MUH

2.5.2.3.5. TenmooOoMmennuku s oxiaxnaeaus UFs. 8419500000
CrnenanbHO pa3paboTaHHBIE WM TOATOTOBJICHHBIC
TEII0O0OMEHHUKH, U3TOTOBJIEHHBIE WU 3AIIUIIEHHbIE U3 CTOMKUX K
UFs MaTepuasoB (CM. OSCHUTENIbHOE 3aMeYaHue K MyHKTY 2.5.2.4)
U pacCUUTAHHbIE HA CKOPOCTbh U3MEHEHHMSI JaBJICHUS,
omnpeaenstonero yreuky, Menee 10 Ila B yac npu nepenaze
nasienus 100 xIla

2.5.2.4. CrnenimaibHO pa3paObOTaHHBIE WM MTOJTOTOBJICHHBIC
BCIIOMOTATEIIbHBIC CUCTEMBI, 000PY/I0BaHNE U KOMITOHEHTBI JIS
UCIIOJIb30BaHUs TP ra3oaupHy3noHHOM 00OTaICHUH

BBoanble 3amMeuanus. BecnomorarenbHble cucTeMbl, 000py10BaHHE M KOMIIOHEHTHI JUIs
ra3ou(Qy3MOHHBIX YCTAHOBOK IO OOOTAICHHIO MTPEICTABISIOT COOOH CHCTEMBI YCTAHOBKH,
HeoOxoanmsle s nogaun UFs B razonngdy3snonHyro cO0pKy, s CBA3H OTIEJIBHBIX COOPOK MEXIY
co0oit u 00pa3oBaHMs KaCKaI0B (WM CTYIIEHEH) C IeJIbI0 TOCTENIEHHOTO JTIOCTHUKEHUS 00JIee BEICOKOTO
oOoramenus u u3BiaeueHus "npoaykra" u "xBoctos" UFe n3 nuddy3noHHbIX KackanaoB. Beuay
BBICOKOMHEPIIMOHHBIX XapaKTEepUCTUK U (Yy3NOHHBIX KaCKaJ0B J000€ NpepbhIBaHUE UX PabOTHI,
0Cc00EHHO X OCTAHOBKA, IPUBOJAT K CEPbEe3HBIM MocieAcTBUsAM. CliejoBaTeNIbHO, Ha
ra3oanPy3noHHON yCTaHOBKE BaKHOE 3HAUEHUE UMEIOT CTPOT0€ U MOCTOSTHHOE MOIIEpKaHUE BaKyyMa
BO BCEX TEXHOJIOIMYECKHUX CHCTEMAax, aBTOMaTHYECKasl 3alllUTa OT aBapUi U TOUHOE aBTOMAaTHYECKOE
peryaupoBaHue MOTOKa raza. Bece 3To mpuBoAUT K HEOOXOIMMOCTH OCHAIIICHUS YCTAHOBKH OOJIBIIINM
KOJINYECTBOM CIEIMATIBHBIX U3MEPUTENbHBIX, PETYIUPYIOMUX U yrpapistonmx cucteM. O6brano UFs
ucnapsieTcs U3 LHWINHIPOB, TOMEIIEHHBIX BHYTPU aBTOKJIABOB, U NOAAETCS B ra3000pa3Hoi popMme K
BXOJTHBIM TOYKaM 4epe3 CUCTEMY KOJUIEKTOPHBIX TpyOorpoBo1oB kackana. "Ilponykt" u "xBoctsl" UFs,
MOCTYHAIOIINE U3 BBIXOJHBIX TOUYEK B BUJIE€ ra3000pa3HbIX MOTOKOB, IPOXOAT UEPE3 CUCTEMY
KOJIJIEKTOPHBIX TPYOOIIPOBOIOB KAacKa/1a JIN00 K XOJIOAHBIM JOBYIIKaM, JTUO0 K KOMIPECCOPHBIM
CTaHIUAM, /i€ Ta3000pa3HbIil MOoTOK UFs cxxmxaeTcst 1 3aTeM MoMeNniaeTcsi B COOTBETCTBYIOIINE
KOHTEWHEPHI [T TPaHCIOPTUPOBKH WK XpaHeHus. [lockonbKy razoaudy3noHHas ycTaHOBKa IO
oOoramieHo UMeeT OOJIbIIoe KOJINYeCTBO ra301upPy3noHHBIX COOPOK, COOpPaHHBIX B KaCKa/lbl,
CO3JIAI0TCSl MHOTOKHIJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOBI KACKaI0B C THICSYaMU CBapHBIX IIBOB,
MIpUYEM CXeMa OCHOBHOM YacTH UX COETUHEHHI MHOTOKpATHO oBTOpsieTcs. O6opyaoBaHue,
KOMITIOHEHTHI U CUCTEMBI TPYOOIIPOBOOB U3rOTABIMBAIOTCS C COOIIO/IEHMEM BBICOKMX TPeOOBaHUH K
BaKyyM-TIJIOTHOCTH U YUCTOTE 00pabOTKH.

[TosicautensHOE 3ameuanue. [lepeunciennoe 000pyI0BaHNE BCTYNAET B HEMOCPEICTBEHHBI KOHTAKT C
TE€XHOJOTn4eCcKUM razom UFs WM HEMOCPEACTBEHHO PErYJIUPYET PaCXO/l ra3a BHYTPH KacKaja.
Kopposunonno-croiikue k UFs MaTepuaibl BKIIFOYAIOT ME/1b, MEHBIE CIIJIABbl, HEPKABEIOLIYIO CTAJIb,
AITIOMUHUNA, OKCHJT ATFOMUHHS, aTFOMUHHUEBBIE CILIIaBbl, HUKEIb WJIU CIUIaBBbI, cojaepxariue 60
MIPOIICHTOB WK 00JIee HUKEIIS 110 BeCy, U (PTOPUPOBAHHBIC YTIIEBOIOPOIHBIC TOTUMEPHI.



2.5.2.4.1.

25.2.4.1.1.

25.2.4.1.2.

25.2.4.13.

25.2.4.14.

2.5.24.2.

Cucrembl Togaun/CUCTEMBI OTBOIA "TIPOIyKTa" M "XBOCTOB'".
CrieninanbHO pa3paOOTaHHBIC WU TOATOTOBIICHHBIC
TEXHOJIOTHYECKUE CUCTEMBI HJIM 000PYI0BAaHUE TSI
000raTUTENbHBIX 3aBOJOB, U3TOTOBJICHHBIE MIIH 3aIUIICHHBIC U3
croiikux Kk UFs MaTepuanoB, BKIrOYas:

[Turaroriye aBTOKIIABbI, IEYH UM CHCTEMBbI, HCTIOIb3yEMbIE IS
nonayn UFs B poriecce o0orarieHus

JlecyOMMaTophl, XOJIOIHBIC JIOBYIIKU MJIA HACOCHI, HCIIOJIb3yeMbIC
s otBosia UFg B mporiecce oOoramieHus Ha MocCIeyOIyo
nepeavy AJis Harpesa

VY CTaHOBKM I KPUCTAJUIM3ALUU U IIEPEBO/A B JKHUJIKOE COCTOSIHUE,
ucnoib3yemsle s otBoja UFs B pouiecce oboramienus, myTem
cxarug u nepesoga UFs B xuaKyro uiam TBepayro Gopmy

VYcTaHnoBku nojaun/oTBoa "mpoaykTa" win "XBocToB" A
TpaHcriopTUpoBKU UFg B KOHTEHHEPHI

CucTeMbl KOJIEKTOPHBIX TPYOOIPOBOIOB.

CrnenuanbHO pa3pabOTaHHbBIE WIH MOJATOTOBICHHBIE CUCTEMBI
TpyOOIPOBOJOB U CHUCTEMBI KOJUIEKTOPOB JuIst yiepkanust UFg
BHYTpH Ta301u(()y3nOHHBIX KaCKaJ0B.

8401200000

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

[TosichutensHOE 3aMeuanue. JTa ceTh TPYOOTIPOBOIOB MPEICTABIIAET COO0M cucTeMy ¢ "TBOWHBIM"
KOJUIEKTOPOM, T/I€ KaXK/1as sueiiKa COeJMHEHA C KaXKIbIM U3 KOJUIEKTOPOB.

2.5.243.
25.2.43.1.

2.5.2.4.3.2.

BakyyMmHBbIe crcTeMBbI

CHCI_II/IaJ'IBHO pa3p360TaHHLIC HJIK IOATOTOBJICHHBIC BAKYYMHBIC
MarvucTpalii, BAKyYyMHBIC KOJIJICKTOPbI U BAKYYMHBIC HACOCHI
MPOU3BOJUTCIIBHOCTBLIO 5 Ky6 MCTPOB B MUHYTY UJIN Ooiee

BakyymHBIe HACOCHI, CIIEIIUATBHO pa3padOTaHHbIEC WITH
MOATOTOBJICHHBIE TSl paboThl B coaepxkanux UFe ra3oBeix cpemax
Y U3TOTOBJIEHHBIE U3 KOPPO3UOHHO-CTOMKUX K UFs Marepuasion
WJTU 3alUIIIEHHBIE UMH. DTH HACOCHI MOTYT OBITh WU
POTAaLlMOHHBIMU WJIM MIOPIIHEBBIMU, UMETh BBITECHSIOLINE U
(dbTOopHUCTOYTIEPOIHBIE YINTIOTHEHUS, @ TAKKE B HUX MOTYT
MIPUCYTCTBOBATH CIIEIIUATBHBIC PA0OYUE KUTKOCTH

8401200000

8414 10 250 0;
8414 10 810 0;
8414108900



2.5.2.4.4, CronopHbIE U PETYIUPYIONTUE KIaraHbl. 8481 10;

CrnenanbHO pa3paboTaHHBIE WM TTOATOTOBJICHHBIE CUIb(OHHBIE 8481 30 910 8;
KJIAITaHbl, PYYHBIC WU aBTOMATHYECKHE, CTOTIOPHBIC HITH 8481 30 990 8§;
peryaupyrolune, U3roToBieHHbe u3 croiknx Kk UFs MaTepuaios, 8481 80

IUIS yCTAHOBKH B OCHOBHBIX M BCIIOMOTaTEJIbHBIX CHCTEMaX
ra3oauPy3HOHHBIX YCTAHOBOK IO OOOTAIICHUIO

2.5.2.45. Macc-cnekTpoMeTpbl/noHHbIe nCTOYHUKH 17151 UFs. 9027890000
CrenuanbHO pa3paboTaHHBIC WK MTOJrOTOBICHHBIC
Macc-CIeKTPOMETPBI, CIIOCOOHBIE TPOU3BOIUTH MPSIMOI 0TOOP
npo0 u3 ra3oBeix notokoB UFs 1 00nanaromume BceMu
CIIEIYIOLIMMH XapaKTePHUCTUKAMH:

a) CITIOCOOHBIC U3MEPATH HOHBI OT 320 eAMHUI] AaTOMHOM MacChl HITH
6ozee u obOnanarolue paspenieHuem ay4diie, yem 1 gons u3 320;

0) comep)kaT HOHHBIC KICTOUYHUKH, U3TOTOBJICHHBIC U3 HUKEJIS,
HUKEJIEBO-MEIHBIX CILIABOB C COJICPKAHMUEM HUKEIS 1o Becy oT 60
MPOIICHTOB MJIK 00JICe MIIM HUKEJIEBO-XPOMOBBIX CILIABOB JIHOO
3aIUIICHHBIC TTOKPHITHEM U3 HUX;

B) CO/IEpKaT HOHU3AIMOHHBIE HICTOYHUKHU ¢ OOMOAapANPOBKOI
ANIEKTPOHAMH;

r) COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO TJISI U30TOIIHOI'O
aHaJInu3a

2.5.2.5. CrnenuanbHO pa3pabOTaHHbBIE WM MTOATOTOBICHHBIE CHCTEMBI,
000pynOBaHUE ¥ KOMIIOHEHTHI JJIs1 UCTIOJB30BAaHUS Ha YCTAaHOBKAX
a’POUHAMUYECKOTO 00OTaICHUS

BBoanbIe 3amMedanus. B mporeccax aspoauHaMu4eckoro oboramienus cmech razooopasnoro UFes n
JIETKOT0 ra3a (BOJOPO/I WM TeNIUii) CKUMAETCS M 3aTeM MPOITYCKAeTCs Yepe3 pa3Aelsatonue dIeMEHTHI, B
KOTOPBIX N30TOITHOE pa3JiefIeHHE 3aBEPIIACTCS TOCPEICTBOM TOITYIECHHUS OOJIBIINX IEHTPOOEKHBIX CHIT
110 T€OMETPUH KPUBOJIUHEHHON CTCHKH.

YcenenHo pa3paboTaHbl 1Ba MpoLecca 3TOr0 THUIA: MPOLIECC COIIOBOTO pa3JIeIeHUs U Ipoliecce
BUXpeBOU TpyOkH. /{151 060MX MpoiieccoB OCHOBHBIMM KOMIIOHEHTAMHM KacKa/ia pa3esieHus! sIBJISIOTCS
HWINHAPUYECKUE KOPITyca, B KOTOPBIX Pa3MEIICHbI ClIeIMaIbHbIE pa3/ieuTeIbHbIE 3JIEMEHTHI (coria
WJTU BUXPEBBIE TPYOKH ), Ta30BbIE KOMITPECCOPHI M TETUIOOOMEHHUKH ISl YIAJIeHHUsT 00pa3yIomerocs mpu
C)KaTUU TeIIa.

Jlj1g a3poAMHAMUYECKUX YCTAaHOBOK TpeOyeTcs Lebli psii TAKUX KAaCKaJoB, TaK YTO UX KOJIMYECTBO
MOJKET CIIY’KMTh BaKHBIM I10Ka3aT€JIEM KOHEUHOTO UCII0JIb30BaHusA. II0CKOIbKY B a3p0JuHaMUYECKOM
npouecce ucnonb3yercs UFs, moBepxHOCTH Bcero 060py0BaHUs, TPYOOIIPOBOJOB U U3MEPUTEIBHBIX
puOOPOB (KOTOpPhIE BCTYNAIOT B KOHTAKT € T'a30M) JJOJKHBI M3TOTABIMBATHCS MU OBIThH 3aIIUIIECHBI
ITOKPBITUEM U3 MAaTE€PUAJIOB, COXPAaHSIONINX YCTOWUNBOCTD ITpH KOHTakTe ¢ UFs.

[osicanTensHOE 3aMedanue (K myHkram 2.5.2.5.1 - 2.5.2.5.12). DnemeHTHI, yKa3aHHBIE B ITyHKTaxX
2.5.2.5.1-2.5.2.5.12, BcTynaioT B HEMOCPEICTBEHHBIN KOHTAKT ¢ TeXHOoJornueckuM razom UFg mu6o
HETIOCPEICTBEHHO PETYIUPYIOT MOTOK B IpeJieiax KacKaja.

Bce moBepxHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJIOTUYECKUM T'a30M, LIETUKOM
M3rOTaBIMBAIOTCS U3 cTOMKNX K UFg MaTepranoB niM 3alIMIIAIOTCS HOKPBHITHEM U3 TAKHX MaTEpPHAJIOB.



Jlis 1ieneil MyHKTOB, OTHOCSIIUXCS K 3JIEMEHTaM a3pOJMHAMUYECKOTI0 00OTalleHUs,
KOppo3uOoHHO-cTOMKHE K UFs MaTepraibl BKIIOUYAIOT ME/lb, MEIHBIE CILIABbI, HEPKABEIOLYIO CTallb,
QIIOMMHMM, OKCUJ aJIIOMUHUS, AIFOMUHUEBBIC CIIIAaBbl, HUKEIIb WIN CIUIABbI, coaepxkamue 60
MIPOIICHTOB UJIM 00Jiee HUKEIS 0 BECY, a TaKkKe (PToOpupoBaHHBIE YTIEBOJOPOIHBIE TOJIUMEPHI.

2.5.25.1. PazpenuTtenbHbIC COMIA U UX COOPKH. 8401200000
CrnenuanbHO pa3paboTaHHbIE WIN HOJATOTOBJIECHHBIE
pa3esnuTeIbHbIE COIIA, COCTOSALINE U3 IIEIEBUIHBIX H30THYTBIX
KaHaJIOB C paluycoM n3ruda Mmesee 1 MM, KOPpO3MOHHO-CTOMKHUX K
UFs 1 uMeronux BHYTPEHHIO PEXYILYI0 KPOMKY, KOTOpast
paszenseT NpoTeKaroIlnil Yepe3 COIIOo I'a3 Ha /iBe (ppaKkiuu

25.2.5.2. BuxpeBble TpyOKH U UX COOPKH. 8401 20 000 0
CrnennanbHO pa3pabOTaHHbBIE WIH MOJATOTOBJICHHBIC BUXPEBHIC
TPYOKHU, UMEIONINE HUIMHIPUYECKYIO WIH KOHYCOOOpa3HyIo
(dhopMy, U3TOTOBIICHHBIC U3 KOPPO3UOHHO-CTOWKHNX K UFs
MaTepUajIOB U 3aIUIIEHHBIC TOKPBHITUEM U3 TAKMX MaTEpUaJIOB
Y UMEIOIIHE OJTHO WK 0oJiee TAaHTCHIIMAIbHOE BXOAHOE OTBEPCTHE.
TpyOku MOTYT OBITH OCHAIIEHBI OTBOJAAMHU COIIOBOTO THIIA HA
OJIHOM WJIM Ha 000MX KOHIIax

[TosicuutensHOE 3amMeuanue. [IuTaTeapHbIN ra3 MocTynaeT B BUXPEBYIO TPYOKY MO KacaTeJIbHOU ¢
OJIHOT'O KOHIIA WJIM Yepe3 3aKPyUHBAIOILIKE JOMATKH, WK Y€PE3 MHOTOYUCIICHHbIE TAHT€HIIUAIbHBIE
BXOJHBIC OTBEPCTHS BJOJb TPYOKH.

2.5.25.3. CneumanpHO pa3paboTaHHBIE HITH ITOATOTOBICHHBIE KOMIIPECCOPHI 8414809000
WM Ta30/lyBKH, U3TOTOBJIEHHBIE U3 KOPPO3MOHHO-cTOHKNX K UFs 1
HecylemMy ra3y (BoJopo/J WK Teluil) MaTepuanoB

2.5.25.4. YmjOTHEHHs BPALIAOIINXCS BAJIOB. 8484 10 000 9;
CrenuanbHO pa3paboTaHHbIE M MOATOTOBJICHHBIE YIUIOTHEHUS 8484 90 000 0;
BpAIAIOIINXCSI BaJIOB, YCTAHOBJICHHBIE HA CTOPOHE TOAAaY U Ha 8487909000

CTOPOHE BBIX0/1a JIs YIUIOTHEHUS BaJla, COETUHSIIOIIEr0 pOTOp
KOMIIPECcopa WM POTOP Ta30/[yBKH C TIPUBOIHBIM JBHUTATEIIEM C
TeM, YTOObI 00ECIIeUNTh HAISKHYIO FepMETH3aIIHIO,
MPEOTBPAIIAIONIYIO BBIXO TEXHOJIOTHIECKOTO Ta3a Mt
HaTeKaHME BO3/1yXa WM YIUIOTHSIOLIETO ra3a BO BHYTPEHHIOO
Kamepy KOMITPeccopa WiIH Ira304yBKH, KOTOpas 3all0JHEHA CMECHIO
UFs, 1 Hecymero rasa

2.5.255. TemiooOMeHHNKH I OXJIAXKIEHUS ra3a. 841950 0000
CrienrabHO pa3pabOTaHHBIC WITH TIOATOTOBIICHHBIC
TETI000MEHHUKH, U3TOTOBJICHHBIE U3 KOPPO3UOHHO-CTOMKUX K
UFe maTepuanoB win 3alUIICHHBIC TOKPHITHEM M3 TaKHX
MaTepuasoB

25.2.5.6. Koxyxu pa3fensonux 3JIeMEHTOB. 8401 200000
CrieninabHO pPa3pabOTaHHBIC WM MTOATOTOBIICHHBIC KOXKYXH,
M3TOTOBJIICHHBIE U3 KOPPO3UOHHO-CTONKUX K UFs MaTepuanon miu
3aIUIICHHBIC ITOKPHITHEM U3 TaKUX MAaTePHAIIOB, JIJIS IIOMEIIICHHUS
B HUX BUXPEBBIX TPYOOK WIIH Pa3eIUTEIbHBIX COMEN



2.5.25.7.

25.25.7.1.

2.5.2.5.7.2.

2.5.2.5.7.3.

2.5.2.5.7.4.

2.5.2.5.8.

2.5.2.5.9.

25.259.1.

2.5.25.9.2.

2.5.2.5.10.

Cucrembl Togaun/CUCTEMBI OTBOIA "TIPOIyKTa" M "XBOCTOB'".
CrieninanbHO pa3paOOTaHHBIC WU TOATOTOBIICHHBIC
TEXHOJIOTHYECKUE CUCTEMBI HJIM 000PYI0BAaHUE TSI
000TaTUTENIBHBIX YCTAHOBOK, H3TOTOBJICHHBIC U3
KOppo3uoHHO-cTOMKHUX K UFs MaTepuanoB uiv 3aiuiieHHbIe
MOKPBITUEM U3 TAKMX MaTE€PUAJIOB, BKIIOYAIOIIHUE:

[Turtaroniyie aBTOKIABBI, €YU UIH CUCTEMbI, UCIIOJIb3yEMbIE JIst
nogaun UFs my1s mporiecca oboramieHus

HecyOaumaTops! (MM XOJO0JHbIE JIOBYIIKH), HCIIOJIb3YEMbIE IS
BbIBesieHHs HarpeToro UFs u3 mporecca oboramienus s
IIOCJIEAYIOLIETO IIEPEMELICHMUS

CraHlIMM OTBEPKIACHUS UM OKUKEHUS, UCIIOJIb3yEMbIE [Tl
BoiBesieHus UFg 13 mpoliiecca oboramnieHus: myTeM CKaTus U
nepeBoga UFg B )KuAKYIO WK TBEPIYIO POpMy

Cranuuu "niponykra" winn "XBOCTOB", UCIIOJIb3yEMBIE IS
nepemenieHuss UFs B KOHTEMHEPHI

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBOJIOB.

CnenunansHO pa3paOOTaHHBIE MM MOATOTOBICHHBIE CHCTEMBI
KOJUUICKTOPHBIX TPYOOIIPOBOIOB, U3TOTOBJICHHBIC U3
KOppo3uOHHO-cTOMKUX K UFs MaTepuanoB uin 3aluieHHbIe
ITOKPBITUEM U3 TAKMX MaTepHaNoB, Juis yaepxxanus UFs BHyTpr
a’pOJMHAMUYECKHX Kacka/loB. JTa CeTh TPyOOIPOBOIOB
IpeJicTaBiIsieT co00M cucTeMy C "ABOWHBIM" KOJIIIEKTOPOM, TIe
KaX/IbIl KacKaJ WU IPpyIIa KacKaJoB COEMHEHBI C KX IbIM U3
KOJUIEKTOPOB

BakyyMmHBIE CHCTEMBI M HACOCHI

CrnenuanbHO pa3pabOTaHHbBIE WIH MOJATOTOBIECHHBIC BAKYyMHbBIE
CUCTEMBI, COCTOAIIUE M3 BAKYYMHBIX MarucTpaiei, BAKYyMHBIX
KOJUICKTOPOB M BAKYYMHBIX HACOCOB U NMPCAHASHAYCHHBIC IJIA
pabotsl B conepskanux UFs ra3oBbIx cpemax

CrennanbHO pa3pabOTaHHBIE UM MOATOTOBICHHBIE BAKYyMHBIE
HacOoCHI Jj1s1 paboThl B conepkamux UFs ra3oBeIx cpenax u
M3TOTOBJICHHBIE U3 KOPPO3UOHHO-CTONKUX K UFs MaTepuanon miu
3alIUIICHHBIC ITOKPBITUEM M3 TAKUX MAaTCPHUAIOB.

B sTux Hacocax MOTYT UCHIONB30BATHCS YIIJIOTHEHUS U3
(hTop3aMelIeHHBIX YTIEBOI0POIOB U CIICIHAIbHBIE pabodne
KUJIKOCTH

CrnennanbHble CTONOPHBIE U PETYIUPYIOIINE KIanaHbl.
CrnenmanpHO pa3pabOTaHHbBIE WIH MMOJATOTOBIEHHBIE CHIIb()OHHBIC
KJIallaHbl, PYYHbIE UM aBTOMATUYECKUE, CTOMIOPHBIE WIIN
PETYJIMPYIOIINE, U3TOTOBJIEHHBIE U3 KOPPO3NOHHO-CTOMKUX K UFg
MaTepuaioB WX 3allUILIEHHbIE TOKPBHITUEM U3 TAKUX MATEPUAIIOB,
nuametpom oT 40 MM 1 OoJiee 1T MOHTa)Ka B OCHOBHBIX U

8419 89 98

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 30 990 8;

8481 80



BCIIOMOTATEIILHBIX CHCTEMAX YCTAHOBOK a3pOJIHHAMHUYECKOTO
oboraiueHus

2.5.25.11. Macc-cnekTpomeTrpbl/nonHbIe HcTOUHUKH 17151 UFs. 9027890000
CrenpanbHO pa3paboTaHHBIE WK MTOJrOTOBJICHHBIC
Macc-CIEeKTPOMETPBI, CIOCOOHBIE TPOU3BOUTH MPSIMOI 0TOOP
npo0 u3 ra3zoBeix notokoB UFs n 00naaromume BceMu
CIIEIYIOLIMMH XapaKTePHUCTUKAMH:

a) CIOCOOHBIC U3MEPATH HOHBI OT 320 eAMHMII ATOMHOM MacChl HITH
OoJiee u obagaroNIMe pa3pemeHuem aydiie, yem 1 goins u3 320;

0) comep)kaT HOHHBIC HICTOYHUKH, U3TOTOBJICHHBIC M3 HUKEIIS,
HUKEJIEBO-MEIHBIX CILIABOB C COJICPKAHUEM HUKEI 1o Becy oT 60
MPOIICHTOB MJIK 00JICe MIIM HUKEJIEBO-XPOMOBBIX CILIABOB JIHOO
3aIUIICHHBIC TTOKPHITHEM U3 HUX;

B) CO/IEpKaT HOHU3AIMOHHBIE HCTOYHUKHU ¢ OOMOAapAMPOBKOI
ANIEKTPOHAMH;

r) COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO IS U30TOIMHOI'O
aHaJInu3a

2.5.2.5.12. Cucrems! otaenenus UFs oT Hecymiero rasa.
CnenunansHO pa3padOTaHHBIE MM NOATOTOBICHHBIC CUCTEMBI JUIS
otnenenus UFs oT Hecyiero rasa (Bogopoza Uiy Temus)

[TosicautenvHblie 3ameuanusi. CUCTEMbl, yKa3aHHbIE B TyHKTe 2.5.2.5.12, npeaHa3sHau€Hbl 1S
cokpauieHus coaepxkanus UFs B HecyleM rase 10 OJHON 4acTH HA MWIJIMOH WJIA MEHEE U MOTYT
COJIEpKATh TaKOE 00OPYJOBAaHUE, KAK:

a) KpHOTCHHBIE TETNIOOOMEHHUKH M KPHOCETIapaTopbl, CIocoOHbIe co3maBaTh Temneparypy 153 K (-120
°C) U HUXE;

0) 6J10KM KpHOT€HHOT'0 OXJIaXKACHHUs, CIOCOOHbIEe co3aBaTh TeMnepatypy 153 K (-120 °C) unu Huxke;
B) OJIOKM pa3/IeNUTENbHBIX COMEN I BUXPEBBIX TpyOok Jutst otnenenuss UFs oT Hecylero rasa;
r) xononHbie noBymku UFg, cmoco6ubie kKonaeHcuponath UFs.

2.5.2.6. CrennanbHO pa3pabOTaHHBIE WU TOATOTOBIEHHBIE CUCTEMBI,
00opyTOBaHUE ¥ KOMITOHEHTHI JIJIS1 UCTIOJIB30BAaHUS Ha YCTAHOBKAX
XUMHAYECKOr0 0OMEHA MM HOHOOOMEHHOTO 00O aIlEHUS

BBoanble 3amMevanus. HesHauntenbHoe pa3ianyue W30TOMOB MIPUPOTHOTO ypaHa, 00eTHEHHOTO ypaHa
WM CTIEHMATbHOTO PACIEIUISIOIIErocs MaTepraia o Macce MPUBOAUT K HEOOIbIINM U3MEHEHUSIM B
PaBHOBECHSIX XUMUYECKUX PEaKIHii, KOTOPbIE MOTYT HCIIOJIb30BaThCsI B KAYECTBE OCHOBBI JUIS
paszesieHrs U30TOMOB. Y CIenHO pa3paboTaHo ABa Mpoliecca: KHUAKOCTHO-KUKOCTHBIN XUMUYECKUI
0OMEH U TBepA0-KUAKOCTHBIA HOHHBII 0OMeH. B mporecce HUIKOCTHO-)KUAKOCTHOI'O XUMHUYECKOTO
oOMeHa B IPOTUBOTOKE MPOUCXOUT B3aUMOJICHCTBUE HECMEUINBAIOIINXCS KUAKUX (a3 (BOAHBIX UIIN
OpPTraHUYECKHUX ), 4TO MPUBOAUT K 3P PEKTy KackalupoBaHUs ThICAY CTaAMN pasznenenus. Bognas daza
COCTOUT M3 XJIOpUJA ypaHa B PaCTBOPE CONIIHOM KMCIIOThI; OpraHndeckas ¢aza COCTOUT U3 IKCTPAreHTa,
COJIepKaIIero XJIOPU ypaHa B OpraHUYeCKOM pacTBopurese. KOHTakTHBIMU (QHIIBTpaMu B



pa3AeIUTEIHbHOM KACKaIe MOTYT SIBIISITHCS JKUIAKOCTHO-KHUKOCTHBIC OOMEHHBIE KOJIOHHBI (TaKue, Kak
MyJBCAIMOHHBIE KOJIOHHBI C CETYATHIMU TapEJIKaMH) U KUKOCTHBIE IICHTPU(YKHBIC KOHTAKTHBIC
¢bmbTpel. Ha 000MX KOHIIAX pa3aeuTeIbHOTO KacKaaa B IeNsaX odecnieueHus peduirokca Ha KaK10M
KOHIIE HEOOXOAMMBI XUMUYECKHUE TIPEeBpalleHus (OKICIEHUE U BOCCTaHOBIICHNUE). [ TaBHas 3a7a49a
KOHCTPYKIIUU COCTOUT B TOM, YTOOBI HE JIOMYCTUTH 3arPSA3HEHHS TEXHOJIOTHYECKUX TOTOKOB
HEKOTOPBIMH MOHAMH METAJIOB. B CBSI3M C 3TUM UCTIONB3YIOTCS TUIACTUKOBBIC, TOKPHITHIC IJIACTHKOM
(BKJTFOUAst MPUMEHEHUE (PTOPUPOBAHHBIX YIIIEBOJIOPOIHBIX MOJIUMEPOB) U (HITH) TOKPBITHIE CTEKIOM
KOJIOHHBI U TPYOOTIPOBOABI. B TBEp10-KUAKOCTHOM HOHOOOMEHHOM ITPOIIECCe 00O0TaIleHue JOCTUTACTCS
MIOCPENICTBOM aJICOPOIIMU/ECOPOIMH ypaHa Ha CIICIUAILHON OYSHB OBICTPOJICHCTBYIOIICH
MOHOOOMEHHOM cMoJie WiH afcopOeHTe. PacTBop ypaHa B COISIHON KUCIIOTE M JPYTUe XUMHUUECKUE
peareHThl MPOITYyCKAITCS Yepe3 MUIMHIPUYECKIEe 000raTHTEIbHBIC KOJIOHHBI, COJIEpIKaIINe
YIJIOTHEHHBIE CJI0M afacopOenTa. s moaepkanus HEMpepbIBHOCTH Mpoliecca HeoOXouma cucTemMa
pedurrokca B 11eN1sX BRICBOOOXKICHUS ypaHa U3 acopOeHTa 00paTHO B XKHIKUH IMIOTOK C TEM, YTOOBI
MOKHO OBUTO cOOpath "MpoayKT" U "XBOCTHI". DTO JOCTUTACTCS MYTEM HCIIOIB30BAHUS TOIXOISIINX
XUMHAYECKHX PEareHTOB BOCCTAHOBJICHHUS/OKUCIICHUS, KOTOPBIE MIOJIHOCTHIO PETCHEPUPYIOTCS B
pa3eNbHBIX BHEITHUX METJIIX U KOTOPHIE MOTYT YaCTUYHO PETCHEPUPOBATHCS B CAMUX M30TOIMHBIX
pa3aenuTeabHbIX KOJIOHHAX. [IprcyTcTBHUE B ITpoIiecce TopsYrX KOHIICHTPUPOBAHHBIX PACTBOPOB
COJITHOM KHCIIOTBI TpeOyeT, 4TOOBI 000pyI0BaHUE OBLITIO H3TOTOBIICHO U3 CIICIIUATBHBIX
KOPPO3HOHHO-CTOMKUX MAaTePHAJIOB WM 3allIMIICHO MOKPHITHEM U3 TAKMX MAaTEPHAJIOB.

2.5.2.6.1. XuakocTHO-)XKHUJIKOCTHBIE OOMEHHBIE KOJIOHHBI (XMMHUYECKUI 8401200000
oOMeH).
CrienipajabHO pa3pabOTaHHBIC WU MOATOTOBICHHBIC
MIPOTUBOTOYHBIC KHUIKOCTHO-KUIKOCTHBIC OOMEHHBIC KOJIOHHBI,
MMEIOIIIE MEXaHUYECKHI CUIIOBOM BBOJ JIIsl YPAHOBOTO
o0oraitieHust ¢ UCTIOIB30BAHUEM MPOIECCa XUMUIECKOTO OOMEHa.
J171 KOppO3UOHHON YCTOMUMBOCTH K KOHIIEHTPUPOBAHHBIM
pacTBOpaM COJISTHOW KHCIIOTHI 3TH KOJIOHHBI U X BHYTPEHHHUE
KOMITOHEHTHI OOBIYHO M3TOTAaBIMBAIOTCS U3 ITOIXOIMIIINX
TJTACTUKOBBIX MAaTEPHAJIOB (TaKHUX, KaKk (DTOPUPOBAHHBIE
YTIEBOIOPOIHBIE MTOJTUMEPHI) UIIH CTEKIIA WITN 3alUIIEHBI
MOKPBITHEM M3 TAKUX MaTepruaioB. KOJIOHHBI 0OBIYHO
MIPOEKTUPYIOTCS Ha BpeMsl MPOX0xkIeHus B kKackaje 30 ¢ uim MeHee

2.5.2.6.2. llenTpudyxHble )KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIE (PUIBTPHI 8401200000
(XuMuyeckuii OOMeH).
CrenuanbHo pa3paboTaHHBIE WM TOATOTOBJIEHHBIE
HEHTPUPYKHBIE KUIKOCTHO-KAIKOCTHBIE KOHTAKTHBIC (DMITBTPHI
111 o0OTalleHHsl ypaHa ¢ UCIIOJIb30BaHUEM MPolLiecca XUMUUECKOTo
oOMeHa. B takux ¢unbTpax ucnonb3yercs BpalleHue ais
MOJTyYEeHHUS U )KUAKHX TIOTOKOB, a 3aTe€M IIEHTPOOekKHast CUIIa s
pasznenenus $a3. s KOppO3HOHHON CTOMKOCTH K
KOHIIEHTPUPOBAHHBIM PACTBOPAM COJITHON KUCJIOTHI KOHTAKTHBIE
(GUITBTPBI H3TOTABIMBAIOTCS U3 COOTBETCTBYIOIINX TUIACTHKOBBIX
MaTepHaoB (TakuX, Kak (TOPUPOBAHHBIE YTIIEBOIOPOIHBIE
MTOJTUMEPHI) HITH 3AIUIIAIOTCS TIOKPHITHEM U3 HUX M CTEKJIA.
LentpudyxHble KOHTAKTHBIE PUIBTPBI OOBIYHO MPOEKTUPYIOTCS
Ha BpeMs NMPOX0xkAeHUs B Kackaze 30 ¢ wim MeHee

2.5.2.6.3. Cucremsl u 000pya0BaHUE JJIsI BOCCTAHOBIICHUS YpaHa



(XuMHu4eCcKuii 0OMEH)

2.5.2.6.3.1. CunemnuanpHOo pa3pabOTaHHBIC WU TOJATOTOBJICHHBIE TYCHKN 8401200000
ANEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS JJIs1 BOCCTAHOBJICHHSI YpaHa
13 OJIHOTO BAJICHTHOT'O COCTOSIHHS B IPYTroe It 000TaleHUs
ypaHa C HCIIOJIb30BAaHHEM ITPOIIecca XUMUIECKOT0 0OMEHA.
Matepuaibl T9eeK, HaXOIAIIHECsS B KOHTAKTE ¢ TEXHOJIOTHUSCKUMU
pacTBOpamu, TOJKHBI OBITh KOPPO3UOHHO-CTOHKUMHU K
KOHIICHTPUPOBAHHBIM PAaCTBOPAM COJITHOM KUCIIOTHI

[TosichuTenbHOE 3amedanue. KaToqHblil OTCEK sUEHKHU T0JIKEH ObITh CIIPOEKTUPOBAH TAaKUM 00pa3oM,
9TOOBI IPEIOTBPATUTH TIOBTOPHOE OKHUCIICHUE YpaHa /10 00Jiee BRICOKOTO BAJICHTHOTO COCTOSTHUSL. J{7st
yIepXKaHHs ypaHa B KaTOJTHOM OTCEKe siueiika MOXKET UMETh HEMPOHULIAEMYI0 AUadparMeHHYIO
MeMOpaHy, U3TOTOBJIEHHYIO U3 CIEIUATBHOTO KATHOHHO-OOMEHHOTO MaTepHara.

Karos cocTOuT U3 COOTBETCTBYIOIIETO TBEPAOIO MPOBOJHUKA, TAKOTO, KaK IpaduT.

2.5.2.6.3.2. CnenuanbHO pa3pabOTaHHBIC WU TOJTOTOBJICHHBIC CHCTEMBI TS 8401 20 000 O;
mBiedenns U™ n3 opraHnueckoro moToka, peryiupoBaHus 8413 70;
KOHIICHTPAIIUU KUCIIOTHI U JIJIS 3aIIOTHCHUS STYCCK 8414 10;
ANMEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS Ha MPOW3BOICTBEHHOM 8419 89 98

BBIXOJ€ KaCKaaa

[TosicHuTenpHOE 3aMedaHue. ITU CXEMBbI COCTOST U3 000PYIOBaHUS HKCTPAKLIUU PACTBOPUTEIIEM TS
m3Bnedenus U™ u3 opranmdeckoro moToka B KMKUIH PacTBOP, 060pyI0BaHHS BHITAPUBAHKS 1 (MIIH)
APYroro 000pyI0BaHHS ISl JOCTHXKEHHUS PETyIMPOBKH U KOHTPOJISI BOJIOPOAHOTO TIOKA3aTelsl U HACOCOB
WJIY APYTUX YCTPOMCTB MEPEHOCA JUIS 3aIIOJHEHUS STYEEK IIEKTPOXUMHYECKOTO BOCCTAHOBIICHHSI.
OcHoBHasl 3a/1a4a KOHCTPYKLIUU COCTOUT B TOM, YTOOBI N30€KaTh 3arps3HEHUS TIOTOKA KHUJIKOCTH
MOHAaMHU HEKOTOPBIX MeTayutoB. ClleI0BaTENbHO, T€ YaCTH 000PYIOBAHHS CUCTEMBI, KOTOPHIE HaXOISTCS
B KOHTAKT€ C TEXHOJIOTHYECKUM MTOTOKOM, U3TOTOBJIEHBI U3 COOTBETCTBYIOIUX MaTepHaoB (TaKHX, KaK
CTEKJIO, PTOPUPOBAHHBIE YTIIEBOIOPOIHBIE TOIUMEpPHL, CyIb(daT noaudenuna, cyabhoH noaddupa u
MIPONUTAHHBINA CMOJIOH rpaduT) UM 3aLIUILEHBI TOKPBITUEM U3 TAKUX MaTepHaJIOB.

25.2.6.4. Cucrembl NOATOTOBKU MUTAHUS (XMMHYECKHUI OOMEH). 8401 20 000 O
CrnenunanbHO pa3pabOTaHHbBIE WIH MMOATOTOBICHHBIE CUCTEMBI JIJIS
MIPOM3BO/ICTBA MUTATEIBHBIX PACTBOPOB XJIOPHUAA ypaHa BBICOKOI
YUCTOTHI JUISI XUMHUYECKHX OOMEHHBIX YCTAHOBOK pa3JIeIICHUs
M30TOIOB MPHUPOIHOTO ypaHa, 00€JHEHHOTO ypaHa HIIn
CTIEMAIBHOTO PACHICTUISIONICTOCs MaTepraa

[TosicuutensHoe 3ameuanue. CUCTEMBI, YKa3aHHbIE B IyHKTE 2.5.2.6.4, cOCTOST U3 000pYyIOBaHUS [T
pacTBOpPEHUS, SKCTPAKIIUU PACTBOPUTENEM U (MIJIM) HOHOOOMEHHOTO 000PYIOBAHMSI JIJIsl OYMCTKH, a
TaKXKe DIEKTPOIUTUUECKHAX STYEEK JJIST BOCCTAHOBJIEHUS U™ i U 8 U™, B stix crcTemax
MIPOU3BOJISATCS PACTBOPHI XJIOPHU/IA YPaHA, B KOTOPBIX COAEPHKUTCS JHIIb HECKOJIBKO YacTel Ha MUJUTMOH
METaJUTMYECKUX BKIFOUECHUHN, TAKUX, KaK XPOM, JKeJIe30, BaHAINH, MOJUOACH U IPYTUX IBYXBaJE€HTHBIX
WX KaTHOHOB HJIM KaTUOHOB C OOJIbIIIEH BaIEHTHOCTHIO. KOHCTPpYKIIMOHHBIE MaTepUabl ISl DJIEMEHTOB
CHCTEMBI, B KOTOpPOif 06pabareiaercs U™ BEICOKO# UHCTOTHI, BKIIFOUAIOT CTEKIIO, (hTOPHPOBAHHBIE
YTIEBOIOPOIHBIE TOTUMEPHI, TPadUT, TOKPHITHIN MOTUBUHII-CYIb()ATHBIM UITH

o GUP-CyIbHOHHBIM IUIACTUKOM U MMPOTTUTAHHBIA CMOJIOM.

2.5.2.6.5. CucreMsl OKUCIICHHSI ypaHa (XUMAYECKHI OOMEH) 8401 20 000 0;
CrenanbHO pa3paboTaHHBIE WK TOATOTOBIEHHBIE CUCTEMBI JIJIs 842119 700 9;



oxucienns U™ B U** 11s Bo3BpareHns B Kackaj pa3ieaeHus
M30TOIOB MTPUPOJHOTO YpaHa, 00CTHEHHOTO ypaHa UiIH
CIEUAIBHOTO PACHICIUIAIOIIErOCs MaTepraa B IpoIecce
XAMHYECKOro 0OMeHa

8421 29 000 9;
842199 000 7

[TosicuutenpHble 3ameuanus. CUCTEMBI, YKa3aHHbIE B IyHKTE 2.5.2.6.5, MOT'yT BKJIIOUaTh TaKue
3JIEMEHTBI, KaK:

a) 060pyAoBaHUeE U1 KOHTAKTUPOBAHUS XJIOPA U KUCIOPOJa C BOAHBIMU 3P GIIOSHTAMH U3
060pyI0BaHKs pa3ieieHus H30TOMNOB U IKCTpaKIuu odpasopasierocs U™ B o0enHenHsbIit

OpraHI/I‘leCKI/Iﬁ IIOTOK, BOSBp&IHaIOIHHﬁCH M3 IIPOU3BOACTBEHHOI'O BbIX0O/Ja KaCcKa/a,

0) o0opynoBaHue, KOTOPOE OTAEINSET BOAY OT COJISTHOM KHCIOTHI, YTOOBI BOJa U KOHLIEHTPUPOBAHHAS
COJISTHAs! KUCJIOTa MOTJIH OBl OBITH BHOBB BBEJICHBI B TIPOIECC B HY)KHBIX MECTaX.

2.5.2.6.6.

2.5.2.6.7.

2.5.2.6.8.

BricTpopearupyroririe "OHOOOMEHHBIE CMOJTBI/a0COPOCHTHI
(MOHHBIN OOMEH)

CriennanbHO pa3pabOTaHHbIE WM MOATOTOBIECHHBIE OBICTPO
pearupyroue HOHOOOMEHHbIE CMOJIBI/a0COPOSHTHI st
oOorareHus ypaHa ¢ UCIIOJIb30BaHUEM IIPOIIECCa HOHHOTO 0OMEHa,
BKJIIOYAsi TOPUCTHIE CMOJIBI MAKPOCETYATOM CTPYKTYPBI U (WIIH)
MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIE TPYIIIIBI
XUMHUYECKOro 0OMEeHa OrpaHUYEeHbI TOKPHITHEM Ha MMOBEPXHOCTU
HEAKTUBHOM MOPUCTOM BCIIOMOTraTEIbHOU CTPYKTYPHI, U IPYrUe
KOMITO3UTHBIE CTPYKTYPHI B 10001 mpremiemMoii popme, BKItouas
YaCTHUILIbI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIbI/a0COpOEHTHI
uMeroT quametpsl 0,2 MM UM MEHEe U JOJIKHBI ObITh XMMUYECKH
CTOMKMMH I10 OTHOLIEHUIO K pacTBOpaM KOHLIEHTPUPOBAHHOU
COJISTHOM KHCIIOTBI, @ TAKXKE JIOCTATOYHO MPOYHBI (PU3UUECKHU C TEM,
YTOOBI X CBOMCTBA HE YXYALIAINCH B OOMEHHBIX KOJOHHAX.
CMomb/abcopOEeHTHI ClIeUaIbHO MPEHA3HAYESHBI IS TOJTyYeHUS
KUHETHUKUA OY€Hb OBICTPOr0 0OMEHA M30TOTOB MPUPOIHOTO YpaHa,
00€/IHEHHOT0 ypaHa WU CIEHUAIbHOTO PACHIETIISAIOIIErocs
MaTepuaia (JUIMTeIbHOCTh oyooMeHa MeHee 10 ¢) u obnagaior
BO3MOKHOCTBIO pab0OTaTh IpU TEMIIEpaType B auanas3oHe ot 373 K
(100 °C) o 473 K (200 °C)

HNonooOMeHHbIe KOJTIOHHBI (MOHHBIA 0OMEH ).

CrenranbHo pa3paboTaHHBIE WM TOATOTOBJIEHHBIE
IAJTUHIPUYECKUE KOJIOHHBI TruaMeTpoM Oosee 1000 MM st
yaepKaHHs U TOJIepKaHMs 3aII0JTHEHHBIX CI0E€B HOHOOOMEHHBIX
cM0J1/abcopOeHTOB st 00OTAIIEHUS YpaHa ¢ UCTIOIb30BaHUEM
MOHOOOMEHHOT0 Iporecca. OTH KOJIOHHBI M3TOTABINBAIOTCS U3
MaTepuasoB (TaKuX, KaKk TUTaH WIH (PTOPUPOBAHHbBIE
YTJIEBOIOPO/IHBIE TOJTMMEPHI), CTOWKUX K KOPPO3UH, BbI3bIBAEMON
pacTBOpamMu KOHIEHTPUPOBAHHOW COJISTHOM KUCIIOTBI, WU
3aLUIIAIOTCS MOKPBITHEM M3 TAKUX MAaTEPUATIOB M CIIOCOOHBI
pabotath npu Temmeparype B auanazone ot 373 K (100 °C) no 473
K (200 °C) u naBnenuu Boie 0,7 MIla

HonooOMeHHbIe ccTeMBI pediokca (MOHHBII 00MeH)

3824 99 150 0;
3914 000000

8421290009



2.5.2.6.8.1. CnenuanpHO pa3pabOTaHHBIC WIH MOJTOTOBICHHBIC CHCTEMBbI 8401200000
XUMHYECKOTO WJIH JJIEKTPOXUMUYECKOTO BOCCTAHOBIICHUS JUISI
pereHepanum peareHra (peareHToB) XUMHUYIECKOTO
BOCCTAHOBJICHH S, HCITOJIB3YEMOTO B KaCKagaX HOHOOOMEHHOTO
oOoraIeHus ypana

2.5.2.6.8.2. CnenuanbpHO pa3paOOTaHHBIC WK MOJTOTOBICHHBIC CHCTEMBbI 8401200000
XUMHYECKOTO WIIH IEKTPOXUMUYIESCKOTO OKUCTICHHS TS
pereHepanum peareHta (peareHToB) XUMUYECKOTO OKUCIICHHUS,
UCIOJIB3yEeMOro B KacKagax HOHOOOMEHHOI0 00OoTaleHus ypaHa

[TosicnuTenpHbIe 3aMeuanus. B mporecce HOHOOOMEHHOTO 00OTaNIeHHsI B KaYeCTBE
BOCCTaHABIMBAIOMIEr0 KATHOHA MOKET MCIIONb30BATLCS, HAPUMep, TpexBaneHTHbIi Tutan (Ti*%), u B
3TOM cllydae BOCCTAHOBUTENbHAS cHcTeMa OyeT BeipabaTsiBath Ti*3 mocpencTBoM BoccTaHOBIEHHS
Ti*. B nporecce B KauecTBe OKUCIUTENS MOKET UCTIONBb30BAThCS, HAIPUMED, TPEXBAIEHTHOE JKENE30
(Fe*®), u B 3TOM ciryuae cucTeMa okucnenus OyaeT BeipabateiBath Fe*® mocpencrBom oxucnenus Fe*,

25.2.7. CrnenmanbHO pa3pabOTaHHbBIE WM MTOATOTOBICHHBIE CUCTEMBI,
000py/IOBaHUE ¥ KOMIIOHEHTHI JJIsl UCTIOJIB30BAaHUS B JIa3€PHBIX
000TaTUTEIIBHBIX YCTAHOBKAX

BBoanbie 3ameuanus. CylecTBYOIME CUCTEMBI 1J1s1 000TaTUTENbHBIX IIPOLIECCOB C UCIOJIb30BAHUEM
Ja3epoB JIENIATCS Ha JBE KaTerOpHH, T€, B KOTOPBIX pabouell cpefoi sIBIIAIOTCS Mapbl aTOMapHOTO ypaHa,
U T€, B KOTOPBIX pabodeil cpeoil ABISIOTCS Mapbl YpPaHOBOT'O COSAMHEHUS, MHOT/Ia CMEIIaHHbIE eIIe C
oHUM razoM. OOIMMHU Ha3BaHUSIMU JJIS1 TAKMX POLIECCOB SBJISIFOTCS:

nepBasi KaTeropus - Ja3epHoOe pa3JieIeHue U30TOIOB 10 METOIy aTOMAapHBIX MapoB (TEXHOJIOTHU
pas3esieHns aTOMapHbIX MapoB);

BTOpasi KATeropus - MOJICKYJISIPHBIN METO]T JTa3€PHOTO Pa3AeJICHHs] H30TOIOB (TEXHOJIOTUH
MOJIEKYJIIPHOTO pa3JeleHus) 1 XUMHUUYECKasl peaklrs, BKII0Yasi XMMHUYECKYIO PEaKIUIO TOCPEACTBOM
M30MpaTeTHLHON MO M30TOMNAaM JIa3€PHOM aKTHBAIIUU.

Cucremsl, 000py10BaHNE U KOMIIOHEHTHI JJI11 YCTAHOBOK JIA3€pPHOT0 00OTaIIeHNs BKIIIOYAIOT:

a) yCTpoicTBa Jyisl MoJauy NapoB METAIUIMYECKOro ypaHa (Uit u30upaTesbHON (OTOMOHM3AINN) TN
yCTpOICTBa 11 OJJau TapOB YPAHOBOTO cOeTMHEHUs (/17151 U30upaTesibHON (POTOANCCOLUALIMN WITH
n30upaTenpHOro Bo30YX/1eHUs (aKTHUBAIIH);

0) ycTpoiicTBa 1151 cOopa 000TameHHoro U 00eTHEHHOTO0 METAJITHYECKOTO ypaHa B KaueCTBE
"mpoaykTa" ¥ "XBOCTOB" B IIEPBOI KaTETOPHH U YCTPOIcTBa A7l cOopa 000TaIeHHOro u 00eIHEHHOTO
ypaHa U3 COeIMHEHMH "TTpotykTa" 1 "XBOCTOB" BO BTOPOW KaTerOpHH;

B) paboune J1a3epHbIe CUCTEMBI ISt N30UPATEIbHOTO BO30YKICHHS H30TOIOB ypaHa-235;
F) 06OPYJIOB3HI/I6 JJId IIOATOTOBKU IMUTAHUA 1 KOHBEPCHUHU ITPOAYKTA.

BcnenctBue c10KHOCTH CEKTPOCKOIIMU aTOMOB M COEIMHEHUHN ypaHa MOXKET MOTpedoBaThCs
MCIOJIb30BAaHUE JIIO00H U3 psiZia UMEIOIINXCS Ja3epHBIX U ONTUYECKUX JIA3EPHBIX TEXHOJIOTHH.

[TosicHuTenpHble 3aMeuanus. MHOTHE U3 KOMIIOHEHTOB, YKa3aHHbBIX B MyHKTax 2.5.2.7 - 2.5.2.7.13,
BCTYIAIOT B HEMIOCPEJICTBEHHBII KOHTAKT € apaMH METAJUTMYECKOT0 ypaHa UM € )KUJKOCTBIO, WIIH C
TEXHOJIOTMYECKUM Ta3oM, cocrosmmM u3 UFes ninu cmecu u3 UFs u npyrux rasos. Bee nosepxHocTH,



KOTOpBIE BCTYNAIOT B MPSIMOM KOHTAKT ¢ ypaHOM Ui UFe, IOJIHOCTBIO M3rOTOBJICHBI U3
KOPPO3UOHHO-CTOMKHUX MaTEPUAJIOB UJIU 3aIUIIECHBI IOKPBITUEM U3 TAKMX MaTepuaios. /[ nenen
paszena, OTHOCALIErocs K KOMIOHEHTaM 000pY0BaHUs JUIs JJa3€pHOro 000ralieHus, MaTepualsbl,
CTOMKHE K KOPPO3UH, BBI3BIBAEMOM IapaMU WJIN KUIKOCTAMH, COACPKALIMMU METAJUINYECKUM YpaH WIN
YPAHOBBIE CIUIABbI, BKJIFOYAIOT MMOKPHITHII OKCUAOM UTTPUs I'padUT U TAHTAN; MaTepHaJIbl, CTOMKUE K
KOppo3uH, Bbi3biBacMoil UFs, BKIIFOUAOT M€1b, MEAHBIE CIUIABbl HEPKABEIOLYIO CTAJIb, ATIFOMUHHIA,
OKCH/JI aJJIOMUHUS AJIFOMHHHEBBIE CILIABbI, HUKEIIb WIN CIUIABBI, cogepxkaiue 60 IpoueHTOB HUKEIA 110
Becy u Ooiee, U GTOPUPOBAHHBIC YIIIEBOIOPOIHBIEC TOTUMEPHI.

2.5.2.7.1.  CucreMsl ucnapeHus ypasa (T€XHOJOTHH Pa3/ICICHUS aTOMapHBIX 8401 20 000 0;
MapoB). 8543 70 800 O;
CrenanbHO NpeAHa3HaYeHHBIE WIN TIOJTOTOBICHHBIE CHCTEMBI 8543 90 000 0;
BBINIAPUBAHUS METAINTUYECKOTO YpaHa, UCIIOIb3yEeMbIe TS 9013 20 000 O

JIa3epHOT0 00OTAIICHUS

[TosicHuTenbHOE 3aMeuaHre. ITU CUCTEMBI MOTYT COJIEPKaTh JIEKTPOHHO-JIYUYEBBIC ITYIITKH, KOTOPHIE
paspaboTaHbl AJis JOCTHKEHUS [101aBaeMOoi Ha MullieHb MoutHocTH (1 kBT nnu Gonee), noctaTouHoiM
TSt 00pa30BaHUs TAPOB METAJUTMUECKOTO ypaHa cO CKOPOCThIO, TPEOYIOMIEHCS Il HOPMAJIBHOTO
(GYHKIIMOHUPOBAHHUS JIA3€PHOT0 00OTaIICHUS.

2.5.2.7.2. Cucrempl 1 KOMIIOHEHTHI JIJIs1 OOpaIICHUs ¢ METAUTMYECKIM 8401 20 000 O;
YpaHOM B >KHJIKOW WM TapooOpa3Hoii (hopme (TEXHOIOTHH 8543 70 800 0;
paszeneHus aTOMapHbBIX TIapoB). 8543 90 000 0;
CrnenanbHO pa3paboTaHHBIC WM TTOATOTOBICHHBIE CHCTEMBI 9013200000

o6pa1ueHI/m C pacCIUIaBJICHHBIM YPAaHOM, paCIlJIaBJICHHBIMHA
YpPaHOBBIMH CIVIaBaMU HWJIM ITapaMyu METAJJIMYECKOI'0 ypaHa 1 UX
KOMITOHCHTHI AJId UCIIOJIB30BAHUA B JIA3CPHOM O60F8.H.I€HI/II/I

[TosicauTensHOe 3aMedanue. CucTeMbl 0OpalleHus C MeTAJUIMYECKUM YPAaHOM B JKUIKOH (hopMe MOTyT
COCTOSITh M3 TUIJIEH U OXJIAXKIAIOIIET0 000pYy0BaHMs ISl TUTJIEH. TUIIM U Apyrue KOMIOHEHTHI 3TOM
CUCTEMBI, KOTOPBIE BCTYIIAIOT B KOHTAKT C PACIUIABICHHBIM YPAHOM, PACIUIABICHHBIMUA YPAHOBBIMU
CIUTaBaMU WJIM NIapAMH METANIMYECKOTO YPAaHA, U3TOTABIMNBAOTCS U3 KOPPO3UOHHO-CTOMKHX U
TEPMOCTOMKUX MATEPHUAIIOB WM 3aLIUIICHBI IOKPBITUEM U3 TaKUX MaTepuasioB. [Ipuemiemsie
MaTepuajbl BKIIOYAIOT TaHTaJl, MOKPHITHIN OKCUJIOM UTTPHsI rpaduT, rpaduT, MOKPHITHII OKCHIaAMHU
JOPYTHUX PEAKO3EMEIbHBIX DJIEMEHTOB MIIM UX CMECSIMH. DKCIIOPTHBIN KOHTPOJIb B OTHOLIEHUH TUTJIEH
OCYILIECTBIISIETCS] B COOTBETCTBHM CO CIIMCKOM 000OpPY/I0BaHUS U MaTepUaloB ABOMHOIO Ha3HAYEHUS U
COOTBETCTBYIOIIMX TEXHOJIOTUM, IPUMEHAEMBIX B SACPHBIX LENIAX, B OTHOLUIEHUN KOTOPBIX
OCYHIECTBIISAETCS SKCIIOPTHBIN KOHTPOJIb.

2.5.2.7.3.  Arperarsl s coopa "mpoaykra” U "XBOCTOB" METaLTHIECKOTO 8419 89 98
ypaHa (TeXHOJIOTHH pa3/IeleHus] aTOMapHBIX I1apoB).
CrenanmbpHO pa3paboTaHHBIC WM TIOATOTOBJICHHBIC arperarthl JIs
cOopa "mpoaykra" 1 "XBOCTOB" METAJUTMYECKOTO ypaHa B *KHIKOM
WM TBepAon ¢popme

[TosicautensHOE 3aMeuanne. KOMIIOHEHTHI 17151 3THX arperaToB U3TOTOBJICHBI U3 MaTEPUAJIOB, CTOWKHX K
HarpeBy U KOPpPO3UH, BbI3bIBAEMON MapaMH METAINTMYECKOTO YPaHa UITU KUAKOCTHIO, U 3aLUIICHBI
MTOKPBITHEM U3 ATUX MATEPUATIOB (TaKUX, KaK MOKPBITHIA OKCHIOM UTTPHS rpadUT WK TaHTAT) U MOTYT
BKJIIOYATH B ce0s TPYOOIIPOBO/IbI, KJIAMaHbl, MITyIIepa, kemnoba", BBOJbI, TEIIIOOOMEHHUKU U
KOJJIEKTOPHBIE TUIACTUHBI 1711 MArHUTHOTO, JIEKTPOCTATUYECKOTO W IPYTUX METOJIOB pa3AeCHUs.



2.5.2.7.4. Koxyxu pa3enuTeIbHOr0 MOYJIs (TEXHOJOTUH pa3IeicHUs 8401 20 000 O
aTOMapHBIX MapoB).
CrneunanbHO pa3pabOTaHHbIE WU MOATOTOBICHHBIE
WIAHIPUYECKHUE WK MPSMOYTOJIBHBIE KaMEPhI JIJIsi TOMEIIECHUS B
HUX MUCTOYHHKA MaPOB METAIITUYECKOIO ypaHa,
AJIEKTPOHHO-TY4Y€BON MYIIKHU U KOJUIEKTOPOB "TIpoyKTa" U
"xBOCTOB"

IloscauTenpHOE 3aMeUaHne. DTH KOXYXH UMCHOT MHOKECTBO BXOHBIX OTBepCTHI;'I JJIA IToJa4u
QJICKTPONMUTAHUA WU BOJbI, OKHA JJId JIa3CPHBIX ITYYKOB, COGI[I/IHCHI/Iﬁ BAaKYYMHBIX HAaCOCOB, @ TAKXKC IJId
AUArHOCTUKH U KOHTPOJISI KOHTPOJbHO-U3MCPUTEIIBbHBIX HpI/I60pOB. Onu uMeroT HpI/ICHOCOGJ'IeHI/IH JJIA
OTKPBITHA U 3aKPBITUA, 4yTOOBI 00CCIICUUTD OGCJIy)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB.

2.5.2.7.5.  CBepx3BYKOBBIC PaCIIMPUTEIILHBIC COIUIA (TEXHOJIOTUN 8401200000
MOJIEKYJISIPHOTO pa3/ieJIeHHs]).
CrnenuanbHO pa3pabOTaHHbBIE WIH MOJTOTOBICHHBIC
CBEPX3BYKOBBIE PACHIMPUTENbHBIE COTLIA JISI OXJIAXKICHUSI CMECei
UFs u Hecymiero raza no 150 K (-123 °C) win Huxe u
KOppo3uoHHO-cToiikue k UFg

25.2.7.6. Komnekrops! "mpoaykra" uinu "XBocToB" (METOBI Ta3€PHOTO 8401 20 000 O;
oborarieHus). 8421 19 700 9;
CrnenmaibHO pa3paObOTaHHbBIE WM ITOJATOTOBJICHHBIC KOMIIOHCHTHI 8421 29 000 9;
WM YCTPOKCTBa cOopa ypaHoBoro "mpoaykra" U "XBOCTOB" B 842199 000 7

pe3yiibTaTe BO3JICHCTBUS JIA3€PHOI'0 U3JIy4CHUA

[TosicHuTensHOE 3aMedanue. B oTHOM U3 IpUMEpPOB MOJIEKYJIIPHOTO JIA3€PHOTO pa3eieHHus H30TOIOB
KOJUIEKTOP MpeHa3zHaueH it coopa oboramienHoro nenradgropuna ypana (UFs) B TBepoit hopme.
KonnexTopsl mpolyKTa MOTYT COCTOSITh M3 KOJUIEKTOPOB (DUIIBTPYIOLIETO, YIAPHOTO WM IUKIOHHOTO
THUIA WK UX COYCTAHHS U TOJDKHBI ObITH KOPPO3UOHHO-CTOMKIMU K cpene UFs/UFe.

2.5.2.7.7.  Kowmmpeccopsl UFe/Hecytero raza (TeXHOJIOTUH MOJIEKYIISIPHOTO 8414 80 900 0;
pazneneHus). 8414900000
CriennanbHO pa3paboTaHHbIE WIIH MTOATOTOBIEHHBIE KOMIIPECCOPHI
st eMecet UFs 1 Hecyiero raza Juist JUIMTENbHON IKCIUTyaTalluy B
cpene UFs. KOMIIOHEHTHI 3TUX KOMIIPECCOPOB, KOTOPBIE BCTYNAIOT
B KOHTaKT C HECYILIUM I'a30M, U3TOTABJINBAIOTCS U3
KOppPO3HUOHHO-CTOMKKX K UFg MaTepranoB Win 3aluIIa0TCs
MTOKPBITUEM U3 TAKUX MAaTEPUAJIOB

25.2.7.8. YmnoTHeHUs BPAIIAIOIINXCS BAIOB (TEXHOJIOTUU MOJIEKYISIPHOTO 8484 10 000 9;
pasJeieHus). 8484 90 000 0;
CrenanbHO pa3paboTaHHbIE WM MOATOTOBJICHHBIE YIUIOTHEHUS 8487909000

BpaIIaIONINXCs BaJIOB, YCTAHOBJIEHHBIE HA CTOPOHE MMOJaYH M Ha
CTOpPOHE BbIXOJa /JIsl YIUIOTHEHHUSI BaJla, COEAUHSIOLIETO POTOP
KOMITpeccopa ¢ MPUBOIHBIM JIBUTATEIIEM, C TEM, YTOOBI 00€CTIeUNTh
HaJIeKHYI0 TepPMETU3AIUIO0, TPEA0TBPALIAIOLIYIO BBIXO/T
TEXHOJIOTUYECKOI0 Ta3a WM HaTeKaHUe BO3/1yXa WIH
YILUIOTHSIOIIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa,
KoTopas 3anoiaHeHa cmecbto UFs 1 Hecyiero rasa



2.5.2.7.9. Cucremsl pTopupoBaHus (TEXHOJIOTHH MOJIEKYIISIPHOTO 8401 20 000 O
pazneneHus).
CreunanbHO pa3paboTaHHbIE UM MOATOTOBICHHBIE CUCTEMBI /IS
¢ropuposanust UFs (B TBepaom cocrosinnn) B UFs (ra3)

[TosicuutenpHoe 3ameuanue. CUCTEMBI, YKa3aHHbIE B IyHKTeE 2.5.2.7.9, npeqHazHadeHbl A
¢dbropupoBanus coopanroro mopomka UFs B UFs B niensx mocneayromiero coopa B KOHTEHHEpax
MPOAYKTA WM JUIA IEpeMEIleHHs] B KauecTBe MUTaHus B 010ku MLIS 1st monomHuTenIbHOTO
oOoramienus. [Ipy npuMeHeHNH OAHOTO MOIX01a peakuus (GTOpUPOBAHUS MOXKET OBITH 3aBEpIlICHA B
Ipesieax CUCTEMBI pa3/IeIeHUs U30TOIOB, I/I€ UAET PEaKUs U HEIOCPEICTBEHHOE U3BIICUEHHE U3
KoJuIeKTOpoB "mpoaykTa. [Ipy mpumenenun apyroro noaxoa mopomok UFs MoxeT ObITh U3BIICUCH
(mepemelieH) U3 KOJUIEKTOPOB "MPOyKTa" B MOAXOAALIUI peakTop (HanmpuMmep, peakTop ¢
TICEBJIO0KIKEHHBIM CJI0EM KaTajln3aTopa, FeIMKOUIANbHBINA PeakTop WIIH >KapoBas OalllHs) B IeNIIX
¢dropupoBanus. B 060ux ciydasx UCHoib3yeTcs: 000pyI0BaHUE ISl XpaHSHHSI U TiepeHoca Gropa (mim
JIPYTUX IpUeMIIeMbIX (TOPUPYIOIUX peareHToB) u s cOopa u nepeHoca UFs.

2.5.2.7.10. Macc-cnektpomeTpbl/ucTouyHKH HOHOB UFg (MoNEKymsipHbIE 9027 89 000 O
METO/IbI).
CreunanbHO pa3pabOTaHHBIE WU MOATOTOBICHHBIE
Macc-CIEeKTPOMETPBI, CIOCOOHBIE TPOU3BOAUTH MPSMON O0TOOP
po6 u3 ra3oBbix MoTokoB UFs u oOnanaromniie Bcemu
CIICTYIOIIMMHU XapaKTePUCTHKAMHU:

a) CITIOCOOHBIC U3MEPSATH HOHBI OT 320 eMHMII ATOMHON MacChI HIIH
6osee 1 obnanaroIye paspenieHuemM ayyqiie yem 1 gomus u3 320;

0) colepkaT MOHHbIE HCTOYHUKH, U3TOTOBJICHHBIE M3 HUKEIS,
HUKEJIEBO-MEIHBIX CIUIABOB C COJIEPKAHMWEM HUKEJS 1o Becy oT 60
MPOLIEHTOB UK O0JIee WIIH HUKEIEBO-XPOMOBBIX CIJIABOB JIMOO
3aIUIICHHBIC TTOKPHITHEM U3 HUX;

B) COJEprKaT MOHMU3AIIMOHHBIE UCTOYHUKHU ¢ OOMOapAMPOBKOI
JJIEKTPOHAMUY;

r) COACPKAT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JJISI H30TOITHOT'O
aHaJInu3a

2.5.2.7.11. Cucremsl mogaun/cucTeMbl 0TBOMA "MpoayKTa" M "XBOCTOB" 8401200000
(TEXHOJIOTHU MOJICKYJISIPHOTO pa3ieieHus).
CrenuainbHO pa3paboTaHHBIE WK MTOJrOTOBJICHHBIC
TEXHOJIOTUYECKUE CUCTEMBI HIIH 000PYIOBaHUE IS
000raTUTEIbHBIX YCTAHOBOK, H3TOTOBJICHHBIC U3
KOppo3uoHHO-cTolKuX K UFs MaTepuanos wim 3amiumnieHHbIe
MOKPBITHEM M3 TAKUX MAaTEPUATIOB, BKIIIOYAOIIHE:

2.5.2.7.11.1. Tlwuraromue aBTOKJIABHI, IICYU WIIA CUCTEMBI, HCIIOIB3yeMBbIC JIJIS 8419 89 98
nonaun UFe 1uis mporiecca oboramieHus

2.5.2.7.11.2. [lecybmumartopsl (MM XOJIOIHBIE JIOBYIIKH ), UCTIOJIb3YEMbIE JIs 8419 89 98
BhIBesieHus HarpeToro UFes u3 mporecca oborareHus 1ist
MOCTIETYIOLIETO MePEMEIICHUS



2.5.2.7.11.3. CraHumu OTBEPKACHUS WIIH OXKUKCHUS, UCTIOJIb3yeMbIe IS 8419 89 98
BoiBesieHus UFg 13 mpoliecca oboramnieHus: nyTeM CKatus U
nepeBoaa UFe B )kuAKYyIO WK TBEpYIO hopMy

2.5.2.7.11.4. Crannum "mipoaykra" win "XBOCTOB", UCIIOJIB3YEMBbIC IS 8419 89 98
nepemenieHuss UFs B KOHTEMHEPHI

2.5.2.7.12. Cucremsl otaeneaus UFs oT Hecymiero ra3a (TeXHOJIOTHH 8419 89 98
MOJICKYJIIPHOTO pPa3eicHus).
CrieninaabHO pa3paOOTaHHBIC WU TOATOTOBICHHBIC CUCTEMBI JIJIS
otaenenuss UFe oT Hecyiero raza

[ToscauTenbubie 3ameuannsi. CUCTEMBI, YKa3aHHbIE B MyHKTE 2.5.2.7.12, MOT'YT BKJIIOYaTh TaKOE
obopyoBaHue, Kak:

a) KpUOTEHHbIE TEIIIO0OMEHHUKH UM KpUOCeNapaTopsbl, CIOcCOOHbIE co3/1aBaTh Temneparypy 153 K
(-120 °C) nnu Huxe;

0) OJIOKM KpHOTEHHOTO OXJIaXKIeHus1, cliocoOHbIe co3aaBaTh Temieparypy 153 K (-120 °C) unu Huxke;
B) xonoausbie noBymku UFs, cnocobnbie BeiMopaxkuBath UFs.

HGCYH_II/IM ra3oM MOJKET OBITh a30T, aproH ujin ,I[perﬁ ras.

2.5.2.7.13. JlazepHbIE CUCTEMBI. 8401 20 000 O;
CrnenmanbHO pa3paboTaHHBIC WM TIOATOTOBJICHHBIE JIA3€Phl HITH 9013200000
Ja3epHbIe CHCTEMBI JUIsl pa3JIelIeHNs] H30TOIOB IPHPOTHOTO YpaHa,
00CTHEHHOTO YpaHa WM CIICIHATbHOTO PACIISIUISIOIIETOCs
marepuana

[TosicuutensHoe 3ameuanue. [Ipu nazepHoMm mpoiiecce 00OTaIIeHNs UCTIONB3YIOTCS JTa3ephl U BaKHBIE
KOMITOHCHTEHI JIA3€POB, BKIIFOUCHHBIC B CITUCOK 00OPYIOBAaHUS M MATEPHAIIOB JIBOWHOTO Ha3HAYCHUS U
COOTBETCTBYIOIIUX TEXHOJOTUH, MPUMEHSIEMBIX B SIIEPHBIX IIEIISAX, B OTHOIIEHUH KOTOPBIX
OCYIIIECTBISETCS SKCTIOPTHBIA KOHTPOJIb. JIazepHas cucTremMa 0OBIYHO COCTOWT KaK M3 ONTUYCCKUX, TaK U
13 BJIEKTPOHHBIX KOMIIOHEHTOB ISl YIPABIEHUS JIa3epHBIM IMy4YKOM (TTy4YKaMu) U MOJauu B KaMepy
paszzaeneHus n30Tonos. JlazepHas cucTeMa, UCIOIb3yeMasi B TEXHOJIOTHAX pa3AeiieHHs aTOMapHBIX
MapoB, 0OBIYHO COCTOUT U3 MEPECTPABAEMOrO Ja3epa Ha KPaCUTENAX, BO30YKIaeMOT0 ¢ TTIOMOIIIbIO
Ja3epOB HAKAYKH JPYTOro TUMa (HalpuMep, JJa3epamMu Ha Mapax MEIH WM HEKOTOPHIX TBEPIOTEIBHBIX
nazepoB). JlazepHas cucTema, UCTIOJb3yeMasi B TEXHOJIOTUAX MOJIEKYISPHOTO pa3eNieH s, MOKET
COCTOSITh M3 JIa3epoB Ha AByokucH yrieposa (CO2-1a3epoB) WM SKCHMEPHBIX JIa3€POB, a TAKKe
MHOTOXOJIOBBIX ONTHYECKUX stueeK. JIa3ephl WK JIa3epHbIE CUCTEMBI, HCIIOIb3YeMbIE B 00EUX
YKa3aHHBIX TEXHOJIOTHIX, TPEOYIOT CTAOMIIN3AIMHA YaCTOTHOTO CIIEKTPa JIJIS SKCIUTyaTalluy B TCUCHHE
MPOJOIKUTENHHBIX TIEPHUOJIOB BPEMEHHU.

2.5.2.8. CrenanbHO pa3paboTaHHBIE WK TOATOTOBIEHHBIE CHCTEMBI,
000pyI0BaHUE W KOMITOHEHTHI JUISI UCTIOF30BaHUS Ha
000TraTUTENBHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3/ielieHuEeM

BBoanoe 3ameuanue. [Ipu nporiecce mia3MeHHOTo pa3iesieHus I1a3Ma, COCTOAIIAs U3 HOHOB ypaHa,
IPOXO/UT Yepe3 MEKTPHUECKOE ToJIe, HACTPOSHHOE Ha 9aCcTOTy HOHHOTO pe3onanca UZ®, ¢ Tem, 4T06HI
OHH B MIEPBYIO OYEPEIb MOTIOMIATH SHEPTUIO U YBEITUYHBAJICS AUAMETP MX IITOMOPOOOPA3HBIX OPOUT.
HoHBI ¢ IpOXOKICHUEM 110 OOJIBIIIEMY TUAMETPY 3aXBaThIBAIOTCS Il 00pa30BaHUs MPOIYKTa,



o6oramennoro U?®, [Tna3ma, koTopas 06pa3oBaHa MOCpeICTBOM HOHM3AIMH YPAHOBOTO Mapa,
COJICP’KUTCS B BAKYYMHOM KaMepe ¢ MarHUTHBIM ITOJIEM BBICOKOW HANPSKEHHOCTH, 00Pa30BaHHBIM C
MIOMOIIBIO CBEPXITPOBOAIIET0 MaruuTa. OCHOBHBIE TEXHOJIOTUYECKUE CHCTEMBI MPOIlecca BKIIIOYAIOT
CUCTEMY r'eHepalui YpPaHOBOH IJIa3Mbl, pa3AeIUTEIbHBIN MOJIYJIb CO CBEPXIPOBOSIIIMM MAarHUTOM,
BKJIFOUEHHBIM B CITUCOK 00OPYIOBaHUS U MaTEPHAJIOB IBOMHOTO HA3HAUYEHUS U COOTBETCTBYIOLIUX
TEXHOJIOTH, IPUMEHSEMBIX B SJICPHBIX IEJISIX, B OTHOIIEHUH KOTOPBIX OCYIIECTBISETCS SKCTIOPTHBIM
KOHTpPOJIb, U CHCTEMBI U3BJICUCHUSI MeTasuIa Jyisi coopa "mpoaykra" u "XBocToB".

2.5.2.8.1.

2.5.2.8.2.

2.5.2.8.3.

2.5.2.8.4.

2.5.2.8.5.

MUKpPOBOJIHOBBIE UCTOYHUKH SHEPTUU U AHTECHHBI.

CrieninanbHO pa3pabOTaHHBIC WU TOATOTOBIICHHBIC
MHKPOBOJIHOBBIE UCTOYHUKHU SHEPTUHU U AHTECHHBI JUJI TEHEPALUU
WA YyCKOPEHUS! HOHOB U 00JIaAA01IHE CIIEYIOIIMH
XapaKTEePUCTUKAMU:

a) yacroTta Beime 30 [T, u

0) cpeaHssl BBIXOIHAS MOITHOCTh JIJIsi 00pa3oBaHus HOHOB Oostee 50
kBT

Conenoubl AJ11 BO30YXICHUS HOHOB.

CrnenuanbHo pa3paboTaHHbIE WM MTOATOTOBJIEHHBIE COJIEHOU/ b
JUIS pailo4acTOTHOI'O BO30YXA€HHSI HOHOB B IMANla30HE YacTOT
6onee 100 rKu u cioco6HbIe paboTaTh Npu CpeHEN MOIIHOCTH
oonee 40 kBt

CucreMsl U1 TPOU3BOJICTBA YPAHOBOM ILIA3MBbl.

CrennanbHo pa3paboTaHHBIE WK TOATOTOBIEHHBIE CUCTEMBI /IS
IIPOU3BO/ICTBA YPAHOBOM IIa3MBbI IS HCIIOJIB30BAaHUS HA 3aBOAAX
IIJIA3MEHHOTO pa3/ielICHUs

ArperaTsl 171 cOopa "npoaykTa" 1 "XBOCTOB" METAUINYECKOTO
ypaHa.

CrenuanbHO pa3paboTaHHbIE WIN TOATOTOBJIEHHBIE arperarsl s
coopa "mpoaykta" 1 "XBOCTOB" I METAIITMYECKOTO ypaHa B
TBepoi (hopMme. DT arperartsl s cOOpa U3rOTaBIUBAIOTCS U3
MaTepUajoB, CTOMKUX K HarpeBY U KOPPO3HHU, BbI3bIBAEMON apaMu
METAJUIMYECKOT0 ypaHa, TAKUX, KaK rpaduT, MOKPHITHII OKCHIOM
UTTPUS, WIA TaHTAJ WIK 3alUIIAI0TCS MOKPHITHEM U3 TaKUX
MaTepHasoB

Koxxyxu paznenuTenbHOro MOy,

CrennanbHO pa3paboTaHHbIE UM MOATOTOBIEHHBIE IS
WCIOJIb30BaHUS HA 00OTaTUTENBHBIX YCTAHOBKAX C MIa3MEHHBIM
pasaCICHUEM HUIMHAPHUICCKUEC KaMEPhI JJIA ITIOMCHICHUA B HUX
HCTOYHHMKA YPAHOBOH IIa3Mbl, JHEPIETUUECKOTO COJIEHOUIa
paarovyacToOThl U KOJUIEKTOPOB "mpoaykTa" U "XBOCTOB"

853951900 9;
8539 52 000 1;
8539 52 000 2;
8539 52 000 9;
8540 71 000 9;
8540 79 000 1,
8540 79 000 9;
8541510000
8541590000
8542 31 300 0;
8542 32 300 0;
8542 33 300 0;
8542 39 300 0;
8543708000

8504 50950 0

8515 80 900 0;
8543100000

8419 89 98

8401200000



[TosicauTenbHOe 3aMeuanne. Koxyxu, ykazaHHble B yHKTE 2.5.2.8.5, UMEIOT MHOKECTBO BXOJHBIX
OTBEPCTHH JIJIS TIOJJa4U AJICKTPOTUTAHUS, COSTUHCHIH MU Y3MOHHBIX HACOCOB, a TAKKE IS
JUArHOCTUKHU M KOHTPOJISI KOHTPOJIbHO-U3MEPUTENBHBIX TPUOOPOB. OHU UMEIOT MPUCTIOCOOICHUS 1S
OTKPBITHS U 3aKPBITHS, YTOOBI 00€CIIEYUTh 00CTYKNBaHNE BHYTPEHHUX KOMIIOHEHTOB, U U3TOTOBJICHBI
13 COOTBETCTBYIOIIMX HEMArHUTHBIX MaTepUANIOB, TAKUX, KAK HEPHKABEIOIIAsl CTalb.

2.5.2.9. CrnenmaibHO pa3pabOTaHHBIE WIIH ITOATOTOBJICHHBIC CHCTEMBI,
000pyIOBaHUE ¥ KOMITOHEHTHI JIJISl UCTIOJB30BAaHUS HA YCTAHOBKAX
3JIEKTPOMArHUTHOTO 00OTaICHHUs

BBoausie 3ameuanus. [Ipu 351eKTpoMarHuTHOM MPOIECCe HOHBI METAITTMYECKOTO YpaHa, MOTyYeHHbIe
MOCPEICTBOM MOHHU3AIMU NUTaroiero Marepuaia u3 coisieid (006140 UCls), yCKOpSIOTCS U TPOXOAST
4yepe3 MarHUTHOE T0JIe, KOTOPOE 3aCTaBIIsIeT HOHBI PA3TUYHBIX U30TOMOB MPOXOIUTH M0 Pa3IUnIHBIM
HaITpaBJICHUAM. OCHOBHBIMH KOMITOHEHTAMH SJICKTPOMArHuTHOI'O U30TOITHOT'O CCiapaTopa sABJIAIOTCA:
MarHuTHOE MOJIe JIJIsl OTKJIOHEHUS/pa3IesieHrs U30TOMOB HOHHOTO My4YKa, ICTOYHUK HOHOB C €r0
CHCTEMOH YCKOPCHUA U CUCTCMBL c6opa OTACJICHHBIX NOHOB. BcmomorarensHBIE CHCTEMBI JJIA 3TOIr'O
mpolecca BKIYAIOT CUCTEMY CHA0)KeHHUS MarHUTHON YHEPTUEl, CUCTEMBI BBICOKOBOJIBTHOTO MMUTAHUS
MCTOYHHUKA HOHOB, BAKYYMHYIO CUCTEMY M OOIIMPHBIE CUCTEMBI XUMUYECKOH 00pabOTKH 1ist
BOCCTAHOBJICHHSI MPOJIYKTA ¥ OYHCTKH/PEreHepaliui KOMIIOHEHTOB.

25.2.9.1. CneumanbHo pa3pabOTaHHBIE WM ITOATOTOBICHHBIC CUCTEMBI IS 8401200000
WCIOJIb30BaHUS HA YCTAHOBKAX 3JICKTPOMArHUTHOTO 00OTaIeHUs

2.5.2.9.2. CneumanbHO pa3pabOTaHHOE WU MOATOTOBIEHHOE 000PYAOBaHHE
Y KOMITOHEHTBI JJIs1 KCIIOJIb30BaHMs Ha YCTaHOBKaX
AJIEKTPOMArHUTHOTO 0OOTaIICHHS

2.5.2.9.2.1. CnenuanbHO pa3paboTaHHBIC WU TIOATOTOBICHHBIE JIISI 8401200000
pasziesieHus U30TOIOB MIPUPOIHOTO YpaHa, 00eTHEHHOTO ypaHa WIn
CIIEIMAIBHOTO PACHICTUISIONIETOCS MaTepraia 3JIeKTPOMarHUTHBIE
cenaparopbl H30TOIOB M 000PyJOBAHUE U KOMIIOHEHTBHI,
BKJIIOYAIOIINE:

2.5.2.9.2.1.1. CneumanpHO pa3paboTaHHBIE HITH IOATOTOBICHHBIE OT/IEIBHEIC 8543100000
WJIM MHOTOYHCJICHHBIE HCTOYHUKH HOHOB ypaHa, COCTOSIINE U3
MCTOYHHKA TTapa, HOHU3ATOPa M ITyYKOBOTO YCKOPHUTEIIS,
M3TOTOBJICHHBIE U3 COOTBETCTBYIOMINX MaTepPHANIOB, TAKHX, KaK
rpaduT, HEPXKABEIOMIAs CTAIb WA ME/Ib, 1 CITOCOOHBIE
obecrieynBaTh 00NN TOK B y4yke HOHOB 50 MA niu 6onee

2.5.2.9.2.1.2. KomieKkTopsl HOHOB. 8401200000
CnennanpHO pa3pabOTaHHBIE WM MOATOTOBICHHBIE KOJICKTOPHBIE
IUTACTHHBI, UMEIOIINE JIBE WK OoJiee IeNH U 1asa, a7 coopa
Iy9YKOB HOHOB 00OTAIIEHHOT0 ¥ 00ETHEHHOTO YpaHa 1
M3TOTOBJICHHBIE U3 COOTBETCTBYIOIMX MAaTepUANIOB, TAKUX, KaK
rpaduT WM HepKaBeroIlas CTallb

2.5.2.9.2.1.3. BakyyMHBIE KOXKYXH. 8401200000
CnenunansHO pa3paOOTaHHBIE HIIH MOJATOTOBICHHBIC BAKYYMHBIE
KOXKYXH JJIS 3JICKTPOMAarHUTHBIX CEMapaTopoB ypaHa,
M3TOTOBJICHHBIC U3 COOTBETCTBYIOIINX HEMAarHUTHBIX MAaTepUAJIOB,



TaKuX, KaKk Hep)KaBeIolas CTajlb ¥ MpeIHa3HAYCHHBIC ISl pa0OThI
nipu aasienusix 0,1 Ila unu vHuxe

[TosicuutenpHoe 3ameuanue. Koxyxu, ykazaHHble B yHKTe 2.5.2.9.2.1.3, ciennanbHO IpeIHa3HaYEeHbI
U1l IOMEILIEHUS B HUX HCTOYHUKOB MOHOB, KOJJIEKTOPHBIX IUIACTUH U BOJOOXJIAKAAEMBIX BKJIAbILIEH U
UMEIOT MPHUCTIOCOOICHHS [Tl COSAMHEHUH MU PY3MOHHBIX HACOCOB U MPUCTIOCOOICHUS IS OTKPBITHS
Y 3aKPBITHS B LEJIAX U3BJICUEHUS M 3aMEHBI ’TUX KOMIIOHEHTOB.

2.5.2.9.2.1.4. MarauTHbIE€ HOJIOCHEIE HAKOHEYHHUKH. 850590 2009
CrieninanbHO pa3pabOTaHHBIC WU MTOATOTOBIICHHBIC MATHUTHBIC
TOJIFOCHBIC HAKOHEYHUKH, HMEIOIIHE AuaMeTp Oosee 2 M,
UCIIOJIb3YEMBIC JUIsl 00€CTICYeHHS TIOCTOSTHHOTO MAarHUTHOTO TIOJIS B
3JIEKTPOMArHUTHOM CEIapaTope U30TOIOB U JIJIS MepeHoca
MarHMTHOTO TIOJISl MEXK/Ty PACIIOJIOKEHHBIMHU PSIIOM CerapaTopamMu

2.5.2.9.2.2. BBICOKOBOJIbTHBIE UCTOYHUKNA TUTAHUA. 8504 40 910 0;
CrnenmaibHO pa3pabOTaHHBIE WIIH ITOATOTOBICHHBIC 8541590000
BBICOKOBOJIBTHBIE HCTOYHHUKH ITUTAHUA U1 HCTOYHUKOB HOHOB,
o0JIajaroIre BCEMH CICAYIONIMMHU XapaKTePUCTUKAMHU:

a) MOTYT paboOTaTh B HEMPEPHIBHOM PEXKUME;
0) BeixoHOe HanpsuxeHue 20000 B wim 6osee;
B) BBIXOJIHOM TOK 1 A nim Gosee;

r) crabminzanus HanpspkeHust MeHee 0,01 mporieHra B TedeHue 8

9acoB
2.5.2.9.2.3. VCTOYHWKY MUTAHUS ICKTPOMATrHUTOB. 8504 40 910 0;
CrenanbHO pa3paboTaHHbIE WM MOATOTOBJIEHHBIE MOIIIHBIE 8541590000

HUCTOYHHUKH IMMUTAHUSA TOCTOAHHOI'O TOKA JJIA 3JICKTPOMAarimuToOB,
06.]'[8.,7_'[21}0]_]_[1/16 BCEMH CIICAYIOIIUMHA XapaKTCPUCTUKAMMU:

a) BBIXOJTHOM TOK B HempepbIBHOM pexxuMme 500 A unu Gornee mpu
HanpspkeHuu 100 B unu Oonee;

0) ctabunu3anus o TOKy WK HanpsbkeHuto He xyxe 0,01
MPOIIEHTA B TEYEHUE 8 4acOoB

2.6. YcTaHOBKM U1 MPOU3BOACTBA WIIM KOHUEHTPUPOBAHUS TSHKEIION
BO/IbI, ICUTEPUS U COCTUHEHUN JEUTEPHUS U CIEUATBHO
pa3paboTaHHOE WM MTOATOTOBICHHOE 000PYI0BaHHE JIJISI HUX

BBonnble 3ameuanust. Tskenyro BOAY MOKHO MIPOU3BOUTH, UCIIOJIb3Ys pa3inuHble mponecchl. OHaKo
KOMMEPUYECKH BBITOTHBIMU SIBJISIFOTCS JIBA TIPOIIECca: MPOIECC U30TOMTHOTO OOMEHA BOJIBI U
cepoBozopoaa (npouecc GC) u npouecc u3oTornHoro oOMeHa ammuaka u Bojgopoza. I[Iporecec GC
OCHOBaH Ha 0OMeHE BOAOPOJia 1 IeUTEpUs MEX Y BOJION U CEPOBOJOPOJIOM B CUCTEME KOJIOHH, KOTOpBIE
SKCIUTYaTUPYIOTCS C XOJIOJHOW BEPXHEMN CEKIMEN U rOpsiuel HUKHEW cexuuen. Boaa teuer BHU3 1O
KOJIOHHaM, B TO BpEMs KaK CEPOBOJIOPOAHBIN ra3 HUPKYIUPYET OT IHA K BEPIIMHE KOJOHH. JIJist
COJCHCTBHS CMEIIMBAHUIO T'a3a U BOJBI UCIIOJB3YETCS PAI AbIPUYATHIX JIOTKOB. JleMTepuil epeMeraercs
B BOJY IPU HU3KUX TEMIEpaTypax U B CEPOBOJOPO]I IPU BHICOKUX TemmepaTypax. OboraiieHHbIe



JNEUTEpPUEM Ia3 WIK BOJA YJAISAIOTCS U3 KOJIOHH IIEPBOM CTYIEHH HA CTBIKE FOPSAYUX U XOJIOIHBIX
CEKIIUH, U MPOILIECC TIOBTOPSIETCS B KOJIOHHAX clieayromieit crynenu. [IpoaykT nmocnenneit gassl - Boja,
oOorarienHas neiitepueM a0 30 IPOIEHTOB IO BeCy, HANPaBISIeTCsS B TUCTHIUISIUOHHYIO YCTAaHOBKY IS
IIPOU3BOJICTBA PEAKTOPHO-YUCTOM TSAYKEIOM BOJIBI, TO €cTh 99,75 npoueHTa 110 BECYy OKUCH AEUTEPHUS.

B npornecce oOMeHa Mexy aMMHAaKOM M BOJIOPOIOM MOKHO M3BJIEKATh ICHTEpHil N3 CHHTE3-Ta3a
IIOCPEJICTBOM KOHTAKTa C KUJKMM aMMHMAKOM B IPUCYTCTBUU KaTanuzaTopa. CuHTe3-ra3 nojgaercs B
OOMEHHBIE KOJIOHHBI M 3aT€M B aMMHUAuHBI KOHBEpTEep. BHYTpH KOJOHH Ta3 MOJAHUMAETCS OT JIHA K
BEpLLIMHE, B TO BPEMs KaK *KMJKUH aMMHUaK TeueT OT BEpILUHBI KO IHY. JlefiTepuil n3pnekaercs us3
BOJIOPO/Ia, COIEPIKAILErOCs B CUHTE3-Ta3€, U KOHLEHTPUPYETCS B aMMHaKe. AMMMAK IIOCTYIaeT 3aTEM B
YCTAHOBKY JJIsl KDEKMHIa aMMHUaKa CO JIHa KOJIOHHBI, TOTJIa KaK ra3 coOMpaeTcsi B aMMHauyHOM
KOHBEpPTEpE B BEPXHEHN 4aCTHU KOJIOHHBI. Ha nocienyomux cTyneHsx NpoucXoauT JajIbHEeHIee
oOoraiieHue, ¥ MyTeM OKOHYATeIbHON JUCTUIUIALMH TPOU3BOANTCS PEaKTOPHO-UUCTAs TsKesast BOAA.
[Tomaya cuHTE3-ra3a MOKET OBITh OOCCIICUeHa AMMHAYHOUW YCTAHOBKOM, KOTOPAsi B CBOIO OYepe.ib
MOJKET OBITh COOPYXEHA BMECTE C YCTAHOBKOM JUIs IPOU3BO/ICTBA TSXKEJIONW BOJIbI ITyTE€M M30TOIHOIO
oOMeHa aMMHaKa ¥ BoJopoJa. B mporecce aMMra4HO-BOJOPOAHOTO OOMEHA B KQUECTBE HCTOYHHUKA
HCXO/IHOTO JEUTEepHst MOKET TaKXKe UCIOIb30BaThCsl 00bIYHASA BOJIa. MHOTHE MTPEeIMEThI KIIF0UEBOTO
000pyIOBaHUS JJIs YCTAHOBOK TI0 TIPOU3BOJICTBY TSXKEIION BOJIBI, HCTIONB3YIONHX mporecc GC wim
aMMMa4HO-BOJIOPOJHOI0 OOMEHa, IUPOKO PACIIPOCTPAHEHBI B HEKOTOPBIX OTpacisaX HePTEeXUMHUECKON
MpOMBIIIEHHOCTH. OCOOEHHO TO KacaeTcsi HeOOJBIINX YCTAaHOBOK, UCTONb3ytonux nporecc GC.
OnHako HEMHOTHE ITpeIMEThl 000py10BaHMsl ABJAOTCS cTanAapTHbIMU. [Ipoueccst GC u
aMMHa4YHO-BOJOPOAHOTO OOMEHa TpeOYIOT 00pabOoTKH OOJBIINX KOJTHMYECTB BOCTLIAMEHSIOIIIXCS,
KOPPO3HOHHBIX U TOKCUYHBIX JKUAKOCTEH IIPU NOBBIILIEHHOM J1aBieHUU. COOTBETCTBEHHO NPHU
pa3paboTKe CTaHIAPTOB MO MPOSKTHPOBAHUIO U SKCIUTYaTallUH JIJIsl YCTAHOBOK U 00OPYAOBaHMUS,
MCTOJB3YIOUINX 3TH MPOLECCHI, YAeseTcs 00Jbl10e BHUMaHNUE 0J00py MaTepHalloB U UX
XapaKTePUCTHKAM C TeM, YTOOBI 00ECTIEYUTD JITUTEIBHBINA CPOK CITYKOBI ITPH COXPaHEHUH BBICOKOM
6e301acHOCTH U HaJe)kHOCTH. OmpeiesieHne MacTaboB 00yCIOBIMBAETCS IIIaBHBIM 00pa3oM
CO00paXeHUSIMU SKOHOMHUKHU M HE00X0AUMOCTH. TakuM o0pa3om, OoJiblIast 4acTh MPEIMETOB
000pyZI0BaHUS U3TOTABIUBAECTCS B COOTBETCTBUH € TPeOOBAaHUAMM 3aka3unka. CieayeT OTMETUTh, YTO
kak B nporecce GC, Tak u B mporiecce aMMUaqYHO-BOIOPOJHOTO0 0OMEHa IpeIMeThl 000pyAOBaHNUS,
KOTOpBIE 110 OT/AEIBHOCTU HE pa3paboTaHbl WM HE MOJATOTOBJIEHBI CIIEIUATIBLHO AJIs IPOU3BOJICTBA
TSKEJION BOJIbI, MOTYT COOMPATHCS B CUCTEMBI, CIIELUATBHO pa3pabOTaHHbIE WU MOATOTOBIECHHBIE AJIs
MIPOU3BOJICTBA TsKeNoi Bosibl. [IprMepamu Takux cuctem, IpUMEHsIeMbIX B 000UX MpoLeccax,
SIBJIAIOTCS CHCTEMA KaTAIUTUYECKOT0 KPEKUHTa, UCTIOIb3yeMas B Ipoliecce 0OMeHa aMMHaKa 1
BOJIOPO/1a, U AUCTUIUISILIMOHHBIE CUCTEMBI, HCIIOIb3yEMbIE B IIPOIIECCE OKOHYATENBHOTO
KOHLEHTPUPOBAHHUS TSXKEJION BOJIbI, JOBOJSAIIEH €€ 10 YPOBHS pEaKTOPHO-UYHUCTOM.

2.6.1. Y CTaHOBKH JIJIsl TIPOM3BOICTBA TSIKEIION BOJIBI, IEHTEpUS U 8401 20 000 0
JNEUTEPUEBBIX COCTUHEHUN

2.6.2. CrenanbHO pa3paboTaHHOE WM TIOATOTOBJIEHHOE 000PY/J0BaHUE
TUTSL TIPOM3BOJICTBA TSHKEIION BOJIBI ITyTEM HCIIOIB30BAHMUS, JINOO
npolecca 0OMeHa BOJIbI U CEPOBOJ0POAa, 1100 Ipolecca oOMeHa
aMMHaKa 1 BOJ0poja

2.6.2.1. Bomo-cepoBoiopoiHbie 0OMEHHBIE KOJIOHHBI. 8401200000
CrenanbHO pa3paboTaHHbIE WM TTOATOTOBJIEHHBIE JUIS
MIPOM3BOJICTBA TSHKETIOW BOJBI IIyTEM HCIIOIb30BaHUS Mpoliecca
M30TOITHOT'O OOMEHa BOJIBI M CEPOBOI0PO/1a OOMEHHbIE KOJIOHHBI
nuamerpoMm 1,5 M u 6oJiee, KOTOPBIE MOTYT IKCIIITyaTHPOBATHCS



2.6.2.2.

2.6.2.3.

2.6.2.4.

2.6.2.5.

2.6.2.6.

2.6.2.7.

MIpY JIaBJICHUSIX CBbIIIE UK paBHbIX 2 MIla

["a301yBKH 1 KOMITPECCOPHI. 8414 80900 0
CriennanbHO pa3pabOTaHHBIC WU MTOATOTOBICHHBIC IS
MIPOM3BOJICTBA TSHKEIIONM BOJBI IIyTEM HCIOIb30BaHUS Mpoliecca
oOMeHa BOJIbI U CEPOBOIOPO/Ia OJHOCTYIICHUATHIC MAIIOHATIOPHBIC
(to ectb 0,2 MIIa) nieHTpoOEKHBIE Ta30,TyBKH HJIA KOMITPECCOPHI
JUTSL TAPKYJISIIIAN CEPOBOIOPOIHOTO Ta3a (TO eCTh Trasa,
conepxariero HzS 6omee 70 mpoleHTOB 110 BECy), UMEIOIIIHE
MIPOU3BOIUTEIIEHOCTb, MMPEBBIIIAIONIYIO WU paBHYIO 56 Ky0. M/cC
IIPH SKCILTyaTalluy MO AaBICHUEM, ITPEBBIIIAIONINM WM PaBHBIM
1,8 MIla Ha BXOJie, U CHAOKEHHBIC CaTbHUKAMHU, YCTOWYUBBIMH K
Boszeiicteuro H»S

AMMHaYHO-BOIOPOIHBIE OOMEHHBIC KOJIOHHBI. 8401200000
CrnenuanbHO pa3pabOTaHHbBIE WIH MTOATOTOBICHHBIC IS

MIPOM3BO/JICTBA TSHKEIION BOJBI IIyTEM HCIOIB30BaHUS Mpoliecca

oOMeHa aMMHaKa ¥ BOJI0POJia aMMHAYHO-BOIOPOTHBIE OOMCHHBIE

KOJIOHHBI BBICOTOM O0Jiee WiIu paBHOM 35 M, tuaMeTpom oT 1,5 M

70 2,5 M, KOTOpbIE MOT'YT SKCILTYaTHPOBATHCS MO JaBICHUEM,

npesbimaronmM 15 MIla. 9T KOJIOHHBI UMEIOT TaK)Xe 110

MEHbIIIEH Mepe OJIHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO KE

JIUaMeTpa, YTo U MUIMHIPUYECKask 4YacThb, Yepe3 KOTOPYIO MOTYT

BCTaBJISITHCS WJIM BRIHUMATHCSI BHYTPEHHHUE YaCTH KOJIOHHBI

BHyTpeHHHE YacTH KOJIOHHBI M CTYIIEHYAThIE HACOCHI. 8401 20 000 0;
CrenuanbHO pa3paboTaHHbIE WK TOATOTOBIEHHbIE BHYTPEHHUE 8413 70
9aCTH KOJIOHHBI U CTYIIEHYAThIe HACOCHI JJISl KOJIOHH ISt

IIPOU3BO/ICTBA TSXKEJION BOJIBI ITyTEM HCIIOJIb30BAaHUS Mpolecca
aMMHaYHO-BOJIOPOJTHOTO OOMEHa.

BHyTpeHHHE 4acTH KOJIOHHBI BKJIIOYAIOT CIIELUAIBHO

pa3paboTaHHBIE KOHTAKTOPHI MEX/TY CTYIEHSIMH, COJICHCTBYIOMINE

TECHOMY KOHTAKTY ra3a 1 >KUJKOCTH.

CrymneHdJaTsie HACOCHI BKJIIOYAIOT CIIEUAIBHO pa3padOTaHHbIE

MOTPY’KaeMbl€ B )KUAKOCTh HACOCHI [Tl HUPKYIALUHU SKUKOTO

aMMHaKa B Tipeziesiax 00beMa KOHTaKTOPOB, HAXOISAIINXCS BHYTPH

CTyIIEHEW KOJIOHH

VY CTaHOBKM /1711 KpEKMHIa aMMHUaKa, 3KCIUTyaTUPyEMbI€ 10 8401200000
JTaBJICHUEM, TTPEBBIIAIOIIMM WK paBHbIM 3 MIla, cnenuanbsHo

pa3paboTaHHbIE U MTOATOTOBJICHHbIE [T TPOU3BOJICTBA TSKEION

BOJIBI ITyTE€M HCIIOJIb30BaHUS MPOIECca H30TOITHOTO OOMEHa

aMMMaKa ¥ BOJOpoJa

NudpakpacHble aHATU3aTOPHI MOTIOIIEHHUsI, CIOCOOHBIE 9027 30 000 O
OCYIIECTBIISITH AaHAIM3 COOTHOIICHUS MEXTY BOJIOPOJIOM U

JelTepueM B pealbHOM MaciTabe BpeMeHH, KOTja KOHIEHTpaluu

JNEUTEPUs paBHBI UM IPEBBIIAIOT 90 MPOLEHTOB IO BECY

Karanmutnueckue neun 11t mepepadOTKH 000TaIeHHoro 8401 20 000 O;
JEUTEepUEBOTro ra3a B TSHKEIYI0 BOAY, CIICIHAIbHO pa3paboTaHHbIe 8514390000



WJIY TIOJITOTOBJICHHBIE /IS TPOM3BOICTBA TSYKEIOW BOJIBI ITyTEM
KCII0JIB30BaHUs MPOIECCa U30TOMHOrO OOMEHa aMMHUaKa 1
BOJIOpOa

2.6.2.8. KoMiuiekTHbIe cucTEMBI 000TAIEHUS TIKEIOM BOIBI 1 KOJIOHHBI 8401200000
IUIA HUX.
CriennajabHO pa3pabOTaHHBIC WJIH MOATOTOBICHHBIC KOMIUICKTHBIC
CHCTEMBI 000TaIlleHU TSHKEIOH BOABI M KOJIOHHBI IS HUX IS
oOoraIeH sl TSHKEIOH BOJIBI JI0 KOHIICHTPAIK JIeHTepus,
MIPUMEHSAEMON B peaKkTopax

[TosichutensHoe 3amMeuanue. CUCTEMbI, KOTOPbIE OOBIYHO MUCIIONB3YIOT TUCTUIUISILIUIO BOJBI JJIs
paszeneHus TSHKEJI0OW U JIETKOUM BOJIBI, CIICIIHAIBHO pa3padOTaHbl WM IMOTOTOBJICHBI JIJIs IPOU3BOICTBA
TSDKEIIOM BOJIBI, IPUMEHSIEMOM B peakTopax (0OBIUHO C CoJepKaHueM OKcua nentepus 99,75 nporenra
0 BECY) U3 MUTAIOIIEH UX TAKEJIOH BOJIbI MEHbIICH KOHIIEHTPAIIHH.

2.6.2.9. CrnenmaibHO pa3paObOTaHHBIE WM ITOJTOTOBJICHHBIC AMMHAYHbBIC 8401200000
CUHTE3UPYIOIINE KOHBEPTEPHI I aMMHUAYHbBIC CHHTE3HPYIOIINE
CCKIIMH JJIs IPOU3BOICTBA TSIHKEJION BOJIBI 110 TEXHOJIOTHU
M30TOITHOTO OOMEHA aMMHaKa H BOAOPOJa

[TosicuutenpHoe 3ameuanue. KoHBepTephl WK CEKLUU, YKa3aHHbIE B yHKTE 2.6.2.9, npuHUMAaIOT
CHUHTE3MPOBaHHBIN ra3 (a30T ¥ BOAOPOA) U3 aMMHUAYHO-BOJOPOAHON OOMEHHON KOJIOHHBI (MJIN KOJIOHH)
BBICOKOI'O JIaBJICHUS, & CHHTE3UPOBAaHHBI aMMHUAaK BO3BPAIIAETCS B Ty K€ KOJIOHHY (MJIM KOJIOHHBI).

2.7. VY CTaHOBKH /111 KOHBEPCHH YPAHA U ILTYTOHHUS U1 UCIIOJIB30BAHUS
B ITPOM3BO/ICTBE TOIJIMBHBIX DJIEMEHTOB U Pa3AeIeHIUH U30TOOB
ypaHa 1 000pyA0BaHHE, CIICIIHAIBHO pa3padOTaHHOE WUITH
MOATOTOBJICHHOE JJISl ATOTO

[TosichutenpHOE 3aMeuanue. [Tpou3BOACTBO TOMIMBHBIX 3JIEMEHTOB U pa3AelIeHUE U30TOMOB ypaHa
OCYIIIECTBIISETCS Ha YCTAHOBKAX, KaK OHH OIPEJICICHBI B yHKTax 2.4 u 2.5 COOTBETCTBEHHO.

[Ipumeuanue. OCHOBHbIE KOMIIOHEHTBI 000PYI0BaHUS YCTAHOBOK JIJIsl KOHBEPCUU YpaHa U IITyTOHUS
JUISL UCTIOJIB30BAHUS B IIPOU3BOCTBE TOILUIMBHBIX 3JIEMEHTOB U Pa3JeJI€HUU U30TOIIOB YPaHa IOUIeKAT
9KCHOPTHOMY KOHTPOJIIO. Bee yCTaHOBKH, CHCTEMBI M CHIELIMATILHO pa3pab0TaHHOE WM IOATOTOBIEHHOE
000pyZI0BaHUE MOTYT OBITh MCIIOJIb30BaHbI 1151 00paOOTKH, MPOM3BOJICTBA UM UCIIOIB30BAHUS
CIEIMAJIBHOTO PAaCHICIUIAIOETOCs MaTepUaa.

2.7.1. YcTaHOBKY /1711 KOHBEPCUH YpaHa U 000PyI0BaHHE, CIICIIHAIBHO
pa3paboTaHHOE WM TOATOTOBICHHOE JIJISl 3TOTO

BBoaHble 3aMeuanus. B ycTaHOBKaxX M CUCTEMax AJI1 KOHBEPCUH ypaHa MOKET OCYILECTBIISITHCS OJTHO
WM HECKOJIBKO MPEBPALLEHUI U3 OJHOTO XUMHUYECKOTI0 COETUHEHHS YpaHa B JPyroe, BKIYast
KOHBEPCHIO KOHIIEHTpaTOB ypaHoBou pyasl B UO3, konBepcuto UO3 B UO2, KOHBEPCHIO OKHUCIIOB ypaHa
B UF4, UFs i UCL4, konBepcuto UF4 B UFs, konBepcuto UFs B UF4, konBepcuto UF4 B
METaJUIMYEeCKUH ypaH U KoHBepcHio GpropuaoB ypana B UO2. MHOrue KiiroueBble KOMIIOHEHTHI
000py/I0BaHUs YCTAaHOBOK JIJIsl KOHBEPCHUHU ypaHa XapaKTEPHBI 111 HEKOTOPHIX CEKTOPOB XMMHUYECKOM
oOpabartpIBaroleii mpoMblUIeHHOCTH. Harpumep, Buabl 000py10BaHMsL, UCTIONIB3YEMOT0 B 3TUX
rpoleccax, MOTyT BKJIIOUATh NE€UH, KapycelbHbIE II€UH, PEAKTOPbI C IICEBI00KUKEHHBIM CII0EM
KaTaJln3aTopa, ’KapoBble pEaKTOPHbIE OAIllHU, )KUIKOCTHBIC HEHTPUDYTH, JUCTUILISIIMOHHBIC KOJOHHBI U
AKHJIKOCTHO-’KUIKOCTHBIE SKCTPAKIIMOHHbIE KOJIOHHBI. Jlalieko He Bce KOMIIOHEHTHI 000PY10BaHMS



UMEIOTCS B "TOTOBOM BHjie", OOJIBIIUHCTBO M3 HUX JTOJDKHBI OBITH TIOATOTOBIICHBI COTJIACHO
TpeOOBaHUAM U crieU(DUKAIMIM 3aKa3uuKa. B HEKOTOPBIX ciiydasx TpeOyeTcsl yIUThIBATh
CICUABHBIC TPOSKTHBIC U KOHCTPYKTOPCKUE OCOOCHHOCTH IS 3AIUTHI OT arpeCCUBHBIX CBOMCTB
HEKOTOPBIX U3 00padareiBaeMbix xumuueckux BeriectB (HF, F2, CIFs u dpropumast ypana), a Takke
BOIIPOCHI SJIEPHOM KPUTHYHOCTH. BO Beex mporieccax KOHBEPCHUU ypaHa KOMIIOHEHTHI 000py/10BaHus,
KOTOpBIC OT/ICTHHO CIIEIUAIBHO HEe pa3paboTaHbl WK HE MOATOTOBIICHBI I KOHBEPCHH YpaHa, MOTYT
OBITh 00BEIMHEHBI B CUCTEMBI, KOTOPBIE CIICIIUAIBHO Pa3padOTaHbl HITU ITOATOTOBIICHBI JIJIS
WCIIOJIb30BAHUS B IEJISIX KOHBEPCHUH ypaHa.

2.7.1.1. CrnenpanbHO pa3paboTaHHBIE WK TOATOTOBICHHBIE CUCTEMBI JIJIs 8419899890
KOHBEPCHUH KOHIEHTPATOB ypaHoBoH pyabl B UO3

[TosicuuTensHOE 3ameuanue. KoHBepcus KOHIEHTPaToB ypaHoBoH pybl B UO3 MOXKET OCYILIECTBIATHCS
CHauaJsa oCpeICTBOM PaCTBOPEHUS Py/Ibl B a30THOM KUCIIOTE U SKCTPAKLMU OYMILEHHOT 0 reKcaruapara
YPaHWJIAMHUTPATA ¢ IOMOILBIO TAKOTO PACTBOPUTES, Kak TpuOyTuidocdar. 3aremM rekcaruapat
ypanunauaATpata npeodpasyercs B UO3 1160 mocpeIcTBOM KOHIIEHTPUPOBAHUS U ACHUTPALUH, JTHOO
MIOCPEJICTBOM HEMTpanu3aliy ra3000pa3HbIM aMMHUAKOM JUIs TOJyYeHUs JUMypaHaTa aMMOHUS C
nocyuenyromeil puiabTpanyen, CymKkoi 1 KaTbIIHHAPOBAHUEM.

2.7.1.2. CrenanbHO pa3paboTaHHBIC WK TOATOTOBJICHHBIC CHCTEMBI IS 8419899890
kouBepcun UO3 B UFg

[MosicaurensHoe 3ameuanue. Konepcust UO3 B UFs MOXeT 0CYIIECTBIIATHCS HEMTOCPEICTBEHHO
dbropupoBanueM. J{is poriecca TpeOyeTcst HCTOYHUK ra3000pa3Horo Gropa wim TpexdToprucToro
XJI0pa.

2.7.1.3. CrennanbHO pa3paOOTaHHBIE UITU TIOJTOTOBIIEHHBIE CUCTEMBI IS 8419899890
kouBepcuu UO3 B UO2

[MosicautensHoe 3ameuanue. Kousepcus UO3 B UO2 MOXKET OCYIIECTBISATHCS TOCPEICTBOM
BoccTanoBieHus UO3 ra3000pa3HbIM KPEKUHT-aMMUAKOM WJIH BOZAOPOIOM.

2.7.1.4. CrennanbHO pa3paOOTaHHBIE WU TOATOTOBIEHHBIE CUCTEMBI AJIs 8419899890
kouBepcun UO2 B UF4

[Tosicuutenshoe 3ameuanue. Kousepcust UO2 B UF4 MokeT ocyIiecTBIsATECS IOCPEACTBOM PEAKIIMU
UO: ¢ razoobpasubsiM GropuctbiM Bogopoaom (HF) mpu temmepatypax 573 - 773 K (300 - 500 °C).

2.7.1.5. CretnanbHO pa3paOOTaHHBIE WU TIOATOTOBIEHHBIE CUCTEMBI JIJIsI 8419899890
konBepcun UF4 B UFg

[TosicanrensHoe 3ameuanue. Konsepeus UF4 B UFg MOkeT OCyIIECTBISATHCS OCPEACTBOM
9K30TEepMHUUECKON peakuuu ¢ propom B peakropHoii OamtHe. UFs KOHACHCUPYETCS U3 TOPSUUX JICTYUHUX
ra30B MOCPEICTBOM MPOITYCKaHHS ITOTOKA Tra3a Yepe3 XOJIOTHYIO JIOBYIIKY, OXIaxaeHHyto 10 263 K (-10
°C). Ans npornecca TpedyeTcss HCTOYHUK ra3000pa3Horo ¢gropa.

2.7.1.6. CrennanbHO pa3paOOTaHHBIE WU TOATOTOBIEHHBIC CUCTEMBI IS 8419899890
kouBepcun UF4 B MeTasmmmyecknil ypas

[ToscaurensHoe 3ameuanne. Konsepcus UF4 B MeTammmueckuil ypaH OCyIIECTBIISIETCS MOCPEICTBOM €0
BOCCTAHOBJICHHS] MarHueM (KpyIHbIE TApTUH) WU KalblFeM (MaJible mapTun). Peakuus
OCYIIECTBJISICTCS TIPU TeMIIepaTypax BhIIIe TOUkH TutaBienus ypana (1403 K (1130 °C).



2.7.1.7. CrnenunaibHO pa3paObOTaHHBIE WIIH ITOATOTOBICHHBIC CUCTEMBI JIJIS 8419899890
kouBepcun UFs B UO2

[MosicaurensHoe 3ameuanue. Kousepcus UFs B UO2 MOXKET OCYIIECTBISATHCA MOCPEICTBOM OJHOTO U3
Tpex mpoueccos. B nepsom npouecce UFs BocctanaBiuBaercs u rujapoausyercs B UO2 ¢
MCIOJIB30BaHUEM BOAOPOAa U mapa. Bo Bropom mpouecce UFg ruponu3yercst pacTBOpEHUEM B BOAE,
JUIS OCaKJICHUS IMypaHaTa aMMOHUS J00aBiIsieTcsl aMMHUaK, a AnypaHat BoccranaBnuBaercs B UO2
Bogopoaom tipu temrieparype 1093 K (820 °C). IIpu Tpersem nporecce razoodpasusie UFs, CO2 u NH3
CMEILIMBAIOTCS B BOJIE, OCAX/1asl ypaHMWIKapOOHAT aMMOHHUS. Y PaHUIKapOOHAT AMMOHUS CMEILINBAETCS C
mapom U BojiopoioM nipu Temrieparypax 773 - 873 K (500 - 600 °C) mis mpoussojactea UO».

Kongepcust UFs B UO2 4acTo oCcyIecTBIsSETCS HA MEPBOM CTYIEHH YCTAHOBKH IO U3TOTOBJICHUIO
TOTLINBA.

2.7.1.8. CrnenmaibHO pa3paObO0TaHHBIE WIIH ITOATOTOBJICHHBIC CUCTEMBI JIJIS 8419899890
konBepcun UFg B UF4

[ToscaurenpHoe 3ameuanne. Konsepeust UFs B UF4 MOKeET 0CylIeCTBIATHCA MOCPEICTBOM
BOCCTaHOBJICHUSI BOJOPOJOM.

2.7.1.9. CrnenaibHO pa3paOOTaHHBIE WM TOJATOTOBJICHHBIC CUCTEMBI IS 8419899890
kouBepcuu UO2 B UCl4

[NosicaurensHoe 3amedanue. Konsepcust UO2 B UCls MOKET OCYIIECTBIATHCS IOCPEICTBOM OHOTO M3
IByX mporeccoB. B nepsom npouecce UO2 B3aumogeiictByer ¢ terpaxyiopuaoM yriaepona (CCls) mpu
temrneparype npubnusutensHo 673 K (400 °C). Bo Bropom nporecce UO2 B3auMoACHCTBYET MpU
temneparype npubinuzurtensHo 973 K (700 °C) B npUCyTCTBUU Ca’ku, MOHOKCHAA YIJIEpOAa U XJIopa JJis
nipou3BojicTBa UCls.

2.7.2. Y CcTaHOBKY JIJ1s1 KOHBEPCUH TUTYTOHUS M 000pyIOBaHHE, 8419899890
CIIeIMaIbHO pa3pab0oTaHHOE WM TOATOTOBIEHHOE ISl 3TOTO

BBoaubie 3ameuanus. B ycraHOBKax ¥ cucTeMax il KOHBEPCUHU IUTYTOHUS MOYKET OCYLIECTBIIATHCS
OJIHO WJIM HECKOJIbKO MPEBPAIICHUI IUTYTOHUS U3 OJJHOTO XMMHAYECKOTO COEIMHEHUS B IPYroe, BKI0Yast
KOHBepcHIo HUTpara miytonus B PuO2, kouBepcuto PuO2 B PuF4, konBepcuto PuF4 B Metammueckuii
TTYTOHUM. Y CTAaHOBKH JIJIs KOHBEPCUU TTYTOHHUS OOBIYHO aCCOIMUPYIOTCS C YCTPOMCTBAMU T10
BBIJICJICHUIO TIYTOHUS, HO JOJDKHBI TAKXKE aCCOLMUPOBATHCS U C YCTPOUCTBAMM IO POU3BOJCTBY
ITyTOHHUEBOTO TOIUIMBA. MHOTHE KITFOUE€BbIE KOMITOHEHTHI 000PYAOBaHUSI YCTAHOBOK JIJIs1 KOHBEPCUU
TUTYTOHUSI XapaKTEPHBI 11 HEKOTOPBIX CEKTOPOB XUMUYECKOM 00pabaThIBAIONIECH MPOMBIIIEHHOCTH.
Hamnpumep, Buabp1 000py10BaHMsI, HCTIOIB3YEMOTO B ATUX MPOIECCaX, MOTYT BKJIIOYATh TIEYH,
KapyCenbHBIE MEYH, PEAKTOPHI C TICEBJI0OKMKEHHBIM CIIOEM, IJIAMEHHBIE PEaKTOPHBIE OAITHH,
KHUJIKOCTHBIE IEHTPU(PYTH, TUCTWUISITUOHHBIE KOJIOHHBI U KUJKOCTHO-KHIKOCTHBIE DKCTPAKIITMOHHBIE
KOJIOHHBI, & TAaKXKe TOpsYre KaMephl, IepuaTouyHble OOKCHI U MAHHUITYIISATOPHL. Jlaneko He Bce
KOMITOHEHTHI UMEIOTCS B "TOTOBOM BHIe", OOIBIIMHCTBO W3 HUX JIOJDKHBI OBITH TTOATOTOBJICHBI COTIIACHO
TpeOoBaHUAM U crienudukanusM 3akazunka. Oco0oe BHUMaHUE IPU MTPOSKTUPOBAHUHU CIIEIYET YACTSATh
CreIMaIbHBIM BOTIPOCAM PAJMAIIMOHHON U TOKCUYHOM 0€30MMacCHOCTH, a TAKKE BOMPOCAM, CBSI3aHHBIM C
KPUTUYHOCTHIO. B HEKOTOPBIX ciydasx TpeOyeTcsl yIUThIBATh CEIIMATbHBIC TPOSKTHHIE U
KOHCTPYKTOPCKHE OCOOCHHOCTH JIJISl 3aIIUTHI OT arpeCCUBHBIX CBOMCTB HEKOTOPHIX U3 00padaThIBAEMbIX
xumuyeckux BeuectB (Hanpumep, HF). Bo Bcex mpoiieccax KOHBEpCHH IITYTOHUSI KOMIIOHEHTBI
000pyI0BaHMs, KOTOPHIE CIIEIUATLHO HE pa3pad0TaHbl MU HE TIOJITOTOBIICHBI /711 KOHBEPCUU
TUTYTOHHUSI, MOTYT OBITh OOBETMHEHBI B CUCTEMBI, KOTOPBIE CIIEIUATBHO Pa3padOTaHbl WK



IIOATOTOBJICHBI JIA NUCIIOJIB30BaHMS B LEJIAX KOHBEPCUU ILTYTOHUS.

2.7.2.1. CrnenuaibHO pa3pabOTaHHBIE WIIH ITOATOTOBJIECHHBIC CUCTEMBI IS 8419899890
KOHBEPCHH HUTPATA ITyTOHUS B OKCH/T

[TosicuuTensHoOe 3aMmedanue. OCHOBHBIE ONEPALIMH, BXOSIINE B 3TOT MPOIIECC: XPAaHEHUE U
KOPPEKTUPOBKA NCXOTHOTO TEXHOJIOTHYECKOTO MaTepuaa, OCAKICHUE U pa3eieHue TBEpAOi n
KUAKOU (ha3bl, MpOoKaIMBaHKE, OOpaIIeHNE C MPOTYKTOM, BEHTUJISAIMS, OOpaIlCHHE C OTXO0IaMHU U
yrnpasienue nporeccoM. CHCTeMbl, TPUMEHSIEMbIE B IIPOLIECCE, SBISIOTCS CIICIMATBHO
MPUCTIOCOOTICHHBIMU TaKUM 00pa3oM, 4TOOBI 30eKaTh KPUTHYHOCTH U PAJHALIMOHHBIX 3((eKToB, a
TaK)ke CBECTH K MUHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTHIO. Ha OOJIBIIMHCTBE YCTAaHOBOK IO
nepepadoTKe ATOT MPOLECC BKIOYAET KOHBEPCHIO HUTpPATA ITyTOHUS B IMOKCH]I TUTyTOHUA. B npyrux
CITy4asix IMPOIECChl MOTYT BKJIFOUATh OCAXK/ICHUE OKcajlaTa ITyTOHHS WM TIEPOKCHIA ITYTOHHS.

2.7.2.2. CrnenmaibHO pa3paOOTaHHBIE WM MTOJATOTOBJICHHBIC CUCTEMBI IS 8419899890
MIPOU3BOJICTBA METAJUTMUECKOTO TUTYTOHUS

[TosicHuTenpHOE 3aMedaHe. ITOT MPOIECC OOBIYHO BKIIIOUAET (YTOPHUPOBAHKE UOKCHUIA TUTYTOHHS,
Yale BCEro ¢ MpMMEHEHUEM BBICOKOAKTUBHOT'O (PTOPUCTOIO BOJIOPOJA, € LIEIIbI0 MOTydYeHus pTopuia
IUTYTOHHUSI, KOTOPBIH BIIOCJIECTBUU BOCCTAHABIMBAECTCS C TOMOLIbIO0 METAIIIMYECKOIO KAJIbIUS BEICOKOI
YHUCTOTHI 10 NOJYYEHUs] METAJUINYECKOT0 IIyTOHUS U pTOpUa Kajablys B Buje 1uiaka. OCHOBHbIE
OTepally, BXOJSIINE B 3TOT IpoIiecc: GTopupoBaHue (Hampumep, ¢ IpuMeHEeHHEM 000pyI0BaHus,
coJiepKaliero 6J1aropoAHbIe MeTalIbl I 3alUILEHHOI0 TOKPHITHEM U3 HUX), BOCCTAHOBJICHHE
MeTaia (HalpuMep, ¢ IPUMEHEHUEM KEpaMUYECKUX TUTJIEH ), BOCCTAHOBJIEHHE 111aKa, 0OpalleHue ¢
IPOAYKTOM, BEHTUJIALMSA, OOpalleHue ¢ 0TX0JaMU U ypasieHue npoueccoM. CUCTEMBbI, TPUMEHsEMble
B IIPOLIECCE, SABJIAIOTCS CIIEHUATbHO IPUCIIOCOOIEHHBIMHU TaKUM 00pa3oM, 4TOObI U30€KaTh
KPUTHUYHOCTH U PaJHALMOHHBIX 3(P(EKTOB, a TaK)Ke CBECTH K MUHUMYMY OIaCHOCTH, CBSI3aHHBIE C
TOKCUYHOCTBIO. B Apyrux ciyyasx nmporecchl MOT'yT BKIIIOUaTh (TOPUPOBAHUE OKCaslaTa IUIYyTOHUS WIH
MIEPOKCHJIA TUTYTOHUS, 32 KOTOPBIM CJIEIyeT BOCCTAHOBIIEHUE METaJlIa.

2.8. TeXHOJ'IOFI/II/I, CB3aHHBIC CO BCCMU BKIIFOUCHHBIMU B pa3JICJI 2
HACTOAIICTO CIIMCKA IMPEAMETaMU

2.9. [TporpamMmMHOe oOecrieueHue, CBSI3aHHOE CO BCEMH BKJTFOUCHHBIMHU B
paszen 2 HaCTOSIIETO CIUCKA MPeIMETaMU

<*> CM. mpUMeYaHus K HACTOSIIEMY CITHCKY.

IIpumeyanus:

1. IlpuHamIE)KHOCTP KOHKPETHOTO TOBapa WM TEXHOJIOTMM K TOBapaM M TEXHOJIOTHSM,
MOVIEKALUM DKCIIOPTHOMY KOHTPOJIIO, ONIPEIEISAETCS COOTBETCTBHEM TEXHUYECKUX XapaKTEPUCTHK
TOr0 TOBapa WJIM JTOW TEXHOJOTMM TEXHMYECKOMY OINMCAaHHIO, MPHUBEJACHHOMY B rpade
"HaumenoBanue" HacTosmero cnucka. Koasl equnoi ToBapHON HOMEHKIATYphl BHEHTHEAKOHOMUYECKON
nesitenbHocTH  EBpasuiickoro skoHomuueckoro cows3a (kon TH B3/ EADC), mpuBeaeHHble B
HACTOSIIEM CIIUCKE, HOCAT CIIPABOYHBIN XapaKTep.

2. Tlepenada mporpaMMHOIO OO€CHEUYeHMs], CIEHUAIbHO pa3pabOTaHHOIO WM MOATOTOBJIEHHOIO
111 pa3pabOTKH, MPOU3BOJICTBA UM UCIIOIB30BaHUS JIIOOOT0 MPEeIMETa B HACTOSIIIEM CIIUCKE, B TAKOH ke
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CTCIICHU IMOJIC)KHUT SKCIIOPTHOMY KOHTPOJIIO, KaK MU CaM 3TOT IPCAMCET. I[J'IH nepeaaynu nporpaMMHOIo
obecrneueHuUs MPUMCHATIOTCS TAKHUEC )XKC IPUHIMIIBI, KaK U U IEpeaadu TCXHOJIOIUH.

3. TepMI/IHBI, HCIIOJIB3YEMBIC B HACTOANIIEM CIIMCKE, O3HAYAKOT CICAYIOIICC:

"B OOIIECTBEHHOM JIOCTOSIHUU'" - TEXHOJIOTHS WJIM MPOTPaAaMMHOE 00ECIeUeHHE, MPEI0CTaBIsIeMbIe
0e3 orpaHMYeHHl Ha WX JajbHeHIIee pacHpocTpaHeHHue (OrpaHUYEeHHs, CBS3aHHbIE C ABTOPCKUMU
MpaBaMH, HE HCKIIOYAIOT TEXHOJIOTHUIO WJIM MPOrpaMMHOE OOeCTieueHHe W3 pa3psaa HaXOMSIIUXCS B
0OIIIECTBEHHOM JIOCTOSIHHH ),

"npyrue 31eMeHThl" - BCE 3JIEMEHTBI, 3a UCKIIFOUEHUEM BOJIOPO/A, ypaHa U IITyTOHMUS;

"ucnonp30BaHUE" - SKCIUTyaTalus, YCTAaHOBKA (BKJIIOYas YCTaHOBKY Ha IUIOMIAJIKE), TEXHUYECKOE
oOciry>xuBaHue (IPOBEpPKa), TEKYIIUI PEMOHT, KallUTAJIbHBIA PEMOHT HJTH MOJICPHHU3AIINS;

"MuKpornporpamma" - ociae10BaTeNbHOCTh 3JEMEHTAPHBIX KOMAHI, XPAHALIUXCS HA CIIELNaIbHOM
3allOMMHAIOLIEM YCTPOMCTBE, UCIIOJIHEHHE KOTOPBIX MHULIMHUPYETCS 3allyCKaOIe KOMaH /101, BBEICHHON
B PETUCTP KOMaHJ;

"mporpamma" - MOCJIEIOBATEILHOCTh KOMAH]I ISl OCYIIECTBJICHUS MPOIECCa, MPEACTABICHHAS B
Takoi Qopme, YTO OHa MOXKET OBITh BBIMOJHEHA 3JCKTPOHHBIM KOMIBIOTEPOM WM MOXET OBITh

MpeBpaIieHa B Takyio Gopmy;

"mporpaMMHoe oOecrieueHue" - Habop U3 OAHON UM HECKOJIBKUX MPOTrpaMM HIIM MUKPOIPOrPaMM,
CHEeIUaIbHO Pa3padOTaAHHBIX WIIM MOJATOTOBICHHBIX JJIA Pa3pabOTKH, MPOU3BOACTBA WM MCIIOJIb30BaHUS
M000T0 MpeaMeTa, BKIIOUEHHOTO B HACTOSIINM CMHCOK, 3a(pUKCHPOBAHHBIX Ha KaKOM-JITHOO OCA3aeMOM
HOCHTETIE;

"IpOn3BOACTBO" - BCE MPOM3BOJACTBEHHBIE JTalbl, TakKWe, KaK COOPYKEHHUE, TEXHOJOTUs
IIPOM3BOJICTBA, U3TOTOBJIEHNE, UHTETPUPOBAHUE, MOHTaX (COOpKa), KOHTPOJIb, UCIIBITAHUS, MEPOIIPUSATHS
10 00ecrieueHHI0 KauecTBa;

"paspaborka" - Bce CTaAMM /O MPOU3BOJICTBA, TaKWe, KaK IPOEKTUPOBAHHE, IPOECKTHHIE
UCCIIEIOBAHMsI, aHAJIM3 IPOEKTHBIX BapHaHTOB, BBIPAOOTKAa KOHUEMIMHA MPOEKTUPOBaHUs, cOOpKa U
HCIIBITAHUC TPOTOTHUIIOB (OHI)ITHBIX 06pa311013), CXEMbl OINBITHOIO IIPOU3BOJACTBA, TCXHUYCCKAA
JOKYMEHTAIHs], MPOLECC pealn3allii MPOEKTHBIX ITAHHBIX B U3JENUE, CTPYKTYpHOE MPOEKTHPOBAHMUE,
KOMITIJICKCHOC ITPOCKTUPOBAHNEC, KOMIIOHOBOYHAA CXEMaA,

"TeXHUYECKasi MOMOIIB" - 00y4eHHEe, MEPOTIPUSTHS MO MOBBIIICHUIO KBATU(DUKAIINH, PAKTHIECKas
MOATOTOBKA KaJIpOB, IIPeIOCTaBIeHNe paboueli nHGOpMAaIiU, KOHCYJIbTaTHBHBIE YCIyTH. Takas moMoIhb
MOJKET BKIIFOUaTh B ce0s mepenavy "TeXHUYEeCKHUX JTaHHbIX'";

"TeXHUYECKUE JaHHble" - 4YepTeKW WIM HX KOMHM, CXEMBbI, TUarpaMMbl, MoJelH, (HOpMYIbl,
TEXHUYECKHUE MPOEKTHl M CIEHU(HUKAINY, CIPaBOYHBIE MaTepHUaibl, pyKOBOJACTBA M MHCTPYKIHH. DTH
JaHHBIE MOTYT OBITH MpeACTaBIeHbI (3apUKCHUPOBaHbI) HA OYMa)KHBIX HOCUTENSAX WIN 3a(UKCUPOBAHBI HA
TMOOBIX JPYTUX MaTepUAIbHBIX HOCHTENSAX JMOO pasMelleHbl B yHaJeHHBIX (pacrpeaesieHHbIX)
yCTpOICTBaxX XpaHeHus: HHPOpMaIUy;

"texHonorus" - cnenuanbHas uHpOpMamus, KoTopas TpedyeTcs A pa3paboTKH, MPOU3BOJCTBA
WU WCIIOIB30BaHUsI JTFOOOTO TPEIMETa, BKIOUYEHHOTO B HACTOSIIUN CIHUCOK. JTa WHQPOpPMAIUS MOKET
nepeAaBaThCs B BUAC "TEXHUYECKOM MmoMoIu" win "TexHu4eckux AaHHbIX". OnpeneneHue TeXHOIOTUU
HE PpACTpOCTPAHSICTCS HAa TEXHOJOTHUIO, HAXONAIIYIOCS B  OOIIECTBEHHOM JIOCTOSHUH, WIIU



byH1aMeHTaIbHBIC HAYYHBIC HCCIICAOBAHMUS, a TAK)KE Ha HHPOPMAIHIO, MUHUMAIILHO HEOOXOAUMYIO IS
o opMIICHUS TATEHTHOMN 3asBKHU;

"(hyHInaMeHTalIbHbIE HAyYHbIE UCCIIEIOBAHUS" - SKCIEPUMEHTAIbHbIC WIH TEOPETUUECKHe paboThl,
BEYIINECS, TTIaBHBIM 00pa3oM, ¢ LENbI0 TOJTYYEeHUSI HOBBIX 3HAHHH 00 OCHOBOMOJATAIOIINX MPUHIUIIAX
sBJICHUN U HaOdrogaeMbIx (akTax, He HANpaBlEHHbIC B MEPBYIO OYEPEb HA JOCTH)KEHHE KOHKPETHOM
MIPaKTUYECKOM 1EJIM WM PELICHUE KOHKPETHOM 3a1auu.




