YKA3
MPE3UJIEHTA POCCUICKOMN ®EJEPALIUU
14 depans 1996 roma Ne 202

0o YTBEPKACHUU CITUCKA SAACPHBIX MaTEepHUaJIoB, oﬁopy)mBaHml,
CICHUAJTBHBIX HEAACPHBIX MATCPUAJTOB U COOTBETCTBYIOIIIUX TEXHOHOFHﬁ,
nmoanmaaarOmMx moa 3KCl'lOpTHl>II71 KOHTPOJIb

(B pen. Ykazos [Ipesunenta PO ot 21.01.1997 N 32, ot 12.05.1997 N 468,
ot 05.05.2000 N 798, ot 21.06.2000 N 1151, ot 04.02.2004 N 141,
ot 14.11.2005 N 1318, ot 14.10.2008 N 1464)

B uenax obecneyeHus BbINOMHEHUA MexAyHApOAHbIX obasaTensctB Poccunckon depepaumm no
HepacnpoCcTpaHeH o S4epHOro OPYXMSA NOCTAHOBASIO:

1. YTBepauTb npeactasneHHbln MNpasutensctBom Poccunckon ®egepaummn npunaraemoin Cnncok
A0epHbiXx MaTtepuanos, obopyaoBaHus, creumanbHbIX HesaepHbIX MaTepuanoB M COOTBETCTBYHOLLMX
TEXHONOrMmn, noanagarLwmnx Nog 3KCNOPTHLIA KOHTPOIb.

YCTaHOBUTb, YTO KOAbl TOBAPHOW HOMEHKNATYpbl BHELHEIKOHOMUYECKON [OEesATeNbHOCTY,
npvBedeHHble B Cnuncke sigepHbIX matepuanoB, 060pyaoBaHus, cneumanbHbIX HesaepHbIX MaTepuarnos
N COOTBETCTBYIOLLUX TEXHOMOMMI, NoANaAatoLLMX NOA SKCMOPTHBIA KOHTPOSb, MPU HEOBX0ANMOCTU MOryT
yTouHATbCs PepepanbHON TaMOXEHHOM crnyxbonm no cormacoBaHuio ¢ PepepanbHon cnyxbon no
TEXHUYECKOMY WM 3KCMOPTHOMY KOHTPOMIO B LENAX MPUBEAEHUS UX B COOTBETCTBUE C MEXAYHapOAHON
OCHOBOW TOBapHOWM HOMEHKIATypbl BHELLHE3KOHOMUYECKON feaTenbHocTn CoppyxectBa HesaBncUmMbIX
locygapctB M ¢ ToBapHOWM HOMEHKNATYpoOW BHELIHE3IKOHOMUYECKOW feaTenbHocTn Poccunckon
denepaumm.

(ab3au BeBepeH Ykasom [MpesvgeHta PO ot 21.01.1997 N 32, B pea. Ykasos [lpesnpeHta PO ot
12.05.1997 N 468, ot 05.05.2000 N 798, ot 14.10.2008 N 1464)

2. Hactoawwmn Yka3 BcTynaeT B cuny u4epe3 Tpu Mecsua nocne ero oduumanbHOro

onybnukoBaHus.

MNpeangeHT
Poccuiickon ®egepaunn
b.ENbUVH
MockBa, Kpemrib
14 peBpana 1996 roga
N 202
YTBEepxaeH

Ykasom lNpesngeHTta
Poccuiickon ®egepaunn
ot 14.02.96 N 202

CMNCOK
AOEPHbIX MATEPUANOB, OBOPYAOBAHUA, CNELIUATIbHbIX
HEAOEPHbIX MATEPUAIIOB U COOTBETCTBYIOLLUX TEXHONOI N,
NOANAJAIOLLNX MOA 3KCMOPTHBLIA KOHTPOIb

(B peq. MNpukazos ®TC PP o1 28.12.2006 N 1378, o1 02.04.2007 N 395, ot 25.03.2008 N 318,
oT 17.12.2008 N 1606)

C 1 anBapss 2007 roga npu KnaccudukaumMm TOBapoB npuMmeHsitoTcs kogbl TH B3 Poccuwm,
KoTopble npuBedeHbl B TamoxeHHOM Tapude PO, ytBepxkgeHHom NocTaHosneHmem Npasutensctea PO
o1 27.11.2006 N 718.

C 1 auBapsa 2002 roga npu knaccudukauum ToBapoB npumeHanucb koabl TH B3 Poccuwm,

KoTopble npuBeaeHsbl B TaMoxxeHHOM Tapude PO, ytBepxaeHHoMm NocTaHoBneHmeM NpaButenscrea PO
ot 30.11.2001 N 830.




C 1 anpensa 2000 roga npu knaccudmkauum ToBapoB NpuMeHsnucb kogbl TH B3I Poccuwm,
KoTopble npueedeHsbl B TaMoxxeHHOM Tapude PO, ytBepxaeHHoM NocTaHoBneHneM NpaButenscrea PO
o1 22.02.2000 N 148.

B cooTtBeTctBMM C abG3auem 2 nyHkta 1 pgaHHoro gokymeHta [TK P® ceoum [Mprkasom o1
31.01.1997 N 43 (npunoxeHue 14) npuBen koAbl TOBAPHOW HOMEHKNATYpbl BHELUHEIKOHOMUYECKOW
OesaTenbHOCTH, YKasaHHble B Hkecnegyrowem Cnucke, B COOTBETCTBUE C MeXOyHapOAHON ocHoBon TH
B3 CHI.

N nmyHKTa HammMeHOBaHMe <*> Kom TomapHOM
HOMEHKJIaTYyPEI
BHEIIHEDKOHO—
MUUECKOM

OeATeJIbLHOCTHU

<*> JIpMHaAOJIeXHOCTb KOHKPETHOI'O TOBapa MJIM TEXHOJOIMM K TOoBapam
n TEeXHOJIOTMSM, I[OIJIeXallMM BSKCIOPTHOMY KOHTPOJIO, OIpelessaeTcs
COOTBETCTBUEM TeXHUUE CKUX XapaKTepnucTUK 3TOTO TOBAapa Wi
TEeXHOJIOTVY TEeXHUUYECKOMY OINMCaHM, NPUBEIeHHOMY B IaHHONM I'pade.
(cHOCKa BBeIeHa Ykas3oM llpesmmenHTa PO ot 12.05.1997 N 468)

Paspen 1. snepHsle MaTepuans

1.1. JICXOOHEIM MaTepuall:

1.1.1. YpaH Cc coIepxaHueM M30TOonoB B ToM 2844 10
OTHOWEHVY, B KAaKOM OHM HaxXOOATCsS B
IPUPOIHOM ypaHe, B Bule MeTajula,
CIijiaea, XVIMNYEeCKOTI'O COeIIMHEeHNA I
KOHILIEHTpaTa

(B pen. Ykaszsa llpesunenHTta P® ot 14.10.2008 N 1464)

1.1.2. YpaH, oOenHeHHEM u3oronoMm 235 B Bume 2844 30 110 O;
MeTasia, craea, xyMmuueckoro 2844 30 190 0
COeIMHEHMs UIIM KOHLIeHTpaTa

(B pen. Ykazsa llpesunenHTta PO or 14.10.2008 N 1464)

1.1.3. Topunt B BUIE MeTasna, cnjaea, 2844 30 510 0O;
XMMUUECKOTO coenMHeHusa 2844 30 690 0
KOHLIeHTpaTa

(B pen. Ykaszsa Illpesunenta PO or 14.10.2008 N 1464)
1.2. CrneumraJIbHEY pPacUelisiolry MaTepual:

1.2.1. InyToHumn-239 2844 20 990 O
(B pen. Ykaszsa Illpesunenta PO or 14.10.2008 N 1464)

1.2.2. Ypau-233 2844 40 100 O

(B pen. Ykaszsa llpesuneHTa PO or 14.10.2008 N 1464)

1.2.3. YpaH, oboramenneni wu3oTonom 235 wmiam 2844 20 350 0
233

(B pen. Ykaszsa IllpesuneHTta PO or 14.10.2008 N 1464)

OnpenesneHue
TepMmuu "ypaH, oboTameHHBI M30TOIOM
235 ZApZS 233", O3HauyaeT ypaH,
comepxammit  m3oTon 235 wnm 233, WM
TOT u IOpyroun BMecCTe B TaKOM
KOJIMYEeCTBE, yTOOB OTHOIWEHME  CYMMEL

DTUX UBOTONOB K wm3o0Tony 238 ObLIO



fosnbie OTHOIEHUSI n30TOona 235
nzoTony 238 B IPUPOINHOM ypaHe

1.2.4. Jiobolt MaTepmalts, comepxammi omHo wmiam 2844 20 -
HECKOJIbKO BEIEeCTB, yKas3aHHBIX B 2844 50 000 O;
nyHkrax 1.2.1 - 1.2.3 B BUIOe MeTasa, 8401 30 000 O
crjama, XUMUUECKOTO coenuHeHud,
KOHLIeHTPpara, cBeXero VI

orpaboTaBUWero PeakKTOPHOIT'O TOIJIMBA
(B pen. Ykaszsa llpesmnmenta PO or 14.10.2008 N 1464)

1.2.5. TexXHOJIOTUM, CBSI3aHHEE co BCEeMU
BKJIOUEHHBIMM B paszgesn 1 HacToamero
Cnmucka MaTeprajaMmu

[IpuMeuaHre. IKCIOPTHEIM KOHTPOJIb [JTY TOHM S c V30TOIIHOM
KOHUeHTpauuen minyToHus—-238 ceeine 80% OCyWeCcTBJISETCS B COOTBETCTBUNU
c IOPSAIKOM, YCTaHOBJIE HHEIM benepasib HEIM 3aKOHOIATEJILCTBOM B
OTHOIEHUN SKCIOopTa 0DOpPYyOOBaHMA u MaTepuasioB IOIBOVHOTO
VCIIOJIb30BAHMUSA UM COOTBETCTBYWOIMX TEXHOJIOTWM, IIPUMEHSIEMEX B SIEPHBIX
Lejax.

1.3. HyKJIMIEL :
1.3.1. HenTyHun-237, a Takxe JjioboM Matepuman 2844 40 200 O;
WM YCTPOMCTBO, €TI0 coIepxallee 2844 40 300 O;

2844 40 800 O

1.3.2. Amepuunti-241, a Takxe Jooor wMarepman 2844 40 200 0;
WM YyCTPOMCTBO, €TI0 coIepxallee 2844 40 300 0;
2844 40 800 O

1.3.3. Amepnunr-243, a Takxe jodor wMarepman 2844 40 200 O;
WM yCTPOMCTBO, €T0 colepXxalee 2844 40 300 O;
2844 40 800 O

1.3.4. Kammubopuum-252, a TakKxe goborr 2844 40 200 O;
MaTepuas W YCTPOMCTEBO, ero 2844 40 300 O;
conmepxalee 2844 40 800 O

(m. 1.3 B pen. Ykazsa lpesuneHta PO ot 14.10.2008 N 1464)

[lpuMmeuaHUEe :

SOKCIIOPTHOMY KOHTPOJIIO He IoAJexaT
HYKJIMIE, MaTepMajikl M yCTpPOMCTBa, UX
comepxalue, yKa3aHHbe B IIyHKTax
1.3.1 - 1.3.4, Cc axKTMBHOCTLI, He
nonnanamiey I[oI IeMCTBre QemepalibHBIX
[Ipaenmn 0e30nacHOCTHU npu
TPaHCIOPTUPOBaHUM PaIroaKTUBHEIX

MaTepuasioB (HII - 053 - 04)
(mprMeuaHMue BBeIeHO YkKasz3oM llpesuneHTta PO ot 14.10.2008 N 1464)

Pasgmen 2. O6opyInoBaHMe M HesiepHHE MaTepMaJlbl

2.1. SAnepHEle pPeaKTOPEH 12 creluraJibHO
pazpaboTaHHbe W IOOT'OTOBJIEHHEIE
oBopyInoBaHME ¥ COCTaBHBIE YaCTM IJId
HUX:

(mozmuma 2.1 B pen. Ykasa llpesumeHta PP ot 12.05.1997 N 468)

2.1.1. KoMIJjIeKTHEIE sSNEPHBEE PEaKTOPEH 8401 10 000 O
AnepHBle PeakTOpPHl, CIOCOOHEIE pPaboTaTh
B pexumMe KOHTPOJIMPYEMOM

CaMOTIONOEPXUBAKIENCS LENHOM peaKLum
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neJjeHus
(e pen. Ykaszsa IlpesuneHTa PP ot 14.10.2008 N 1464)

[IOSCHUTENIEHOE 3aMeuaHMe. SIEepHH pPeakTop B OCHOBHOM BKJIOUaeT
Y3JIBl, HaxXOoOAUMECs BHYTPM PEaAKTOPHOTO KOPIyCa MJIM HENOCPEeICTBEHHO
NpuUIaHHHE eMy, OBOpYyHOBaHME, KOTOPOEe KOHTPOJUPYET YPOBEHB MOIHOCTU
B aKTMBHOM 30HE, M MX UYacCTHU, KOTOPEE OOHUHO COIepXaT TEeIJIOHOCUTEIDb
IepBOTO KOHTYpPa PpeakTopa, BCTyHNamwT C HMM B HENOCPEeIOCTBEHHBIM
KOHTAKT WM PETYIVPYIT eIO.

2.1.2. Koprnyca sIOepHHX PeaKTOpPOB 8401 40 000 O
CneumalibHO pazpab®oTaHHEE NI
IOOT'OTOBJIEHHEIE MeTaJJIMUEeCKHMEe KOopllyca
NI OCHOBHEIE UYaCTU 3aBOIOCKOTO
M3TOTOBJIEHMS IJIA pPa3MelleHVs B HUX
AKTMBHOM BOHHl SIOEPHEIX PEeakKTOpoOB, Kak
OHM OIpenejyieHH B IyHKTe 2.1.1, u

BHYTPEHHMX UYaCTel peakKTOpOB, KakK OHU

onpemesieHH B INyHKTe 2.1.8
(B pen. VYkazsor Illpesmunenta P® or 21.06.2000 N 1151, or 14.10.2008
N 1464)

[loscHuTENBEHOEe 3aMeuaHue. BepxHAAa J4acTb Kopnyca peakTopa
OXBATHBAETCS NYyHKTOM 2.l1.2 Kak OCHOBHAas, 3aBOICKOIO M3T'OTOBJIEHUS,
JacThk KOpIlyCca peaKTopa.

(mo3muusa 2.1.2 B pen. Ykasa llpesumeHTta P® ot 12.05.1997 N 468)

2.1.3. MaummHeL s 3arpys3kKu U BRITPY3KkM 8426 19 000 O;
TOIMJIVBA SIOEPHHX PEaKTOPOB 8426 99 000 O
CnieumnasibHO pazpaboTaHHOe WU
IONTOTOBJIEHHOE MaHUIYJISTOPHOE
obopynoBaHue onsa 3aTpPy3KU JZRpa%s
M3BJIEUEHUS TOILIMBA n3 SATEPHBIX
PeaxTopos, KaxK OHM OIpeneJIeHH B

nyHkre 2.1.1
(B pen. Ykaszsa IllpesuneHTa PO ot 14.10.2008 N 1464)

[logscHMUTEJILHOE 3aMeudaHye. ManmHel, ONpeneJjieHHEle B NyHKTe 2.1.3,
VCIOJIE3YITCH, KOI'Ia PEeaKTOp HAXOIUTCSA [NOX HATPy3KOM, MM o0JjamanoT
TEeXHUYE CKUMU BO3MOXHOCT MU OJIS TOYHOTO MNOBULUMOHUPOBAHUS WK
OPMEHTUPOBAHMS, [O3BOJSLIMMY IPOBOIOMUTL Ha OCTAHOBJIEHHOM peakTope
CJIOXHEIE paboTeL o neperpys3kKe TOIIMBA, IIPYU KOTOPHEX OOBYHO
HEBO3MOXHEl HENOCPEeICTBEHHOe HabJoIeHMe WM NPAMOMU OOCTYII i
TOIMJIVIBY .

(mosuumsa 2.1.3 B pen. Ykaszsa llpesunedHTta PO ot 12.05.1997 N 468)

2.1.4. YnpaBagomme CTEePXHM SIOepHEX peakTopoB 8401 40 000 O
u OobopyInOBaHME
CrneumalibHO paspaboTaHHEEe I
[IONTOTOBJIEHHEIE CTEPXHM, OIOPHHE MUK
IIOoOBECHEIE KOHCTPYKLUUNA OJI4a HUX,
IPMBONE MJIM HalpasJgoumue TPyOs nJis
CTEepXHeM, MCIOJIb3yeMule IJsd ylpaBJIeHUS
IpolleCcCcoM neJleHns B SAIEPHEBIX
peakTopax, KakK OHU OnpeneJieHEl B
nyHkTe 2.1.1
(B pen. VYxazsor Ilpesunenta P® ot 12.05.1997 N 468, or 14.10.2008
N 1464)

2.1.5. TpyOrl BEICOKOT'O IaBJieHUsS mOJjsa danepHex 7304;
PeaxkTopoOB 7507 12 000 O;
CrneumaJibHO paszpaboTaHHEE mwim 7608 20;
IIOOTOTOBJIEHHEIE TPYOH nJa pasMmemeHusa B 8109 90 000 0O;
HUX TOIJIMBHBIX DJIEMEHTOB nm 8401 40 000 O
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TEeNJIOHOCUTEIS IIEPBOTO KOHTYypPa B
SAOEePHEIX PeakTopax, Kak OHMY OIpemeJIeHE
B IIYHKTEe 2.1.1, npu pabouem
namBJieHuy, npesbmnaomeM 50 aTMmochep
(B pen. VYkazor Ilpe3umenHTa P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

2.1.6. IMpKOHMEBEE TPYOH 8109 90 000 O
CneumasibHO paszpaboTaHHBE W
IIOOTOTOBJIEHHEE TPYOH UIM COOPKM TPyO
13 MEeTaJUIMYeCKOI'O LMPKOHMA MM €TI0
CIJIaBOB IJIS MCIOJIb30BAaHMA B  SAIEPHEX

peaxkTopax, Kak OHM OIIpeneJieHH B
nyHkre 2.1.1, B KOTOPHX OTHOUEHME I10
Becy TrabdHMS K LUMPKOHMIO MEHble YeM
1:500

(B pen. Ykazsa IllpesuneHTta PP ot 14.10.2008 N 1464)

2.1.7. Hacoce NepBOTO KOHTYPAa TEeIJIOHOCUTEJIIS 8413 81 000 9
CnieumasibHO paspaboTaHHBE NI
IONTOTOBJIEHHEE HACOCH IJiS NOOOePXaHUSI
LIMPKYJIALINN TEeIIJIOHOCUTEJIA IIepBoro
KOHTypa SIOEPHHX pPEeaKTOpOB, KakK OHU
onpemeJsieHel B NyHKTe 2.1.1
(B pen. Yxaza llpesunenta PO ot 14.10.2008 N 1464)

[IpmMeuanmre. CHneumalibHO pas3pabOoTaHHEE MM NOATOTOBJIEHHEE HACOCEH

MOTYT BKJIIOUATBL CJIOXHEE, YIIJIOTHEHHBIE MJIM MHOTOKPATHO YIIJIOTHEHHEBIE
CHUCTEeMBl OJIg [NPpenoTBpalleHMs yTeUKM TEeIJIOHOCUTEJIS IepBOI'O KOHTYypa,
TepMeTHYHBIE HAaCOCH M HACOCH C CHUCTEeMaMy MHEPLMAaJIbHOM MacCCH. Clie}
onpeneJjyieHue KacaeTcsa HacoCoOB, aTTEeCTOBAHHBIX 10 cexkumm III
pazmesna 1 nomcexuum NB (kjtacc 1 "KoMIIOHEeHTH") Komekca
AMEPMKaHCKOTI'O oblmecTBa WMHXEHEPOB MEeXaHUKOB WIIN DKBMBAJIEHTHEIM
CTaHIOapTaM.

(B pen. Ykazsa llpesmuneHTa PO ot 14.11.2005 N 1318)

2.1.8. BHYyTpPEHHME YaCTU SIEPHBIX PEAKTOPOB 8401 40 000 O
CneumalibHO pazpaboTaHHEEe VI
IONT'OTOBJIEHHEIE BHYTPEHHME yacTu OJid
VCIIOJIb30BAHUA B ANEePHEX pPeakTopax,
Kak OHM OlpenejieHel B NOyHkTe 2.1.1,
BKJIOUAIME MOOIEPXUBAKIIME KOJIOHHEL
AKTUMBHOM SOHBI, KaHaJb IJI9d TOILIMBA,
TEMNJIOBHE SKPAHH, [IepPeroponKy, TPyOHEE
pemeTky aKTMBHOM  3OHH ¥ I1JIaCTWHEL
mnddysopa

(B pen. Ykaszsa llpesupmeHTa PO ot 14.10.2008 N 1464)

[losCHUTEJIbHOE BaMedaHyue. BHYTPeHHME uYacCTM HSIEPHBIX pPeaKTOpOB
ABJISIOTCS T'J1a BHEIMM CTPYKTYPHBIMU 3JIeMeHTaMu BHYTPM KOPIIYCOB
PEaKTOPOB n MeKnT OIOHO JZn)8%s HeCKOJIBKO HaSHaquI/HZ, TakKMUx, Kak
nognepxka aKTMBHOM 3O0HE, yIepxaHue COOPOK TONINMBAE, HalpaBJIEHME
IOTOKa TEeIJIOHOCUTEJIs [epBOr'0 KOHTypa, ofecledeHMe pPaAMalMOHHON
3alMTE KOPIIyCa peakTopa M yNpaBJlieHVe ODOpYyHOBAHMEM BHYTPM aKTUBHOMU
SOHHI.

(mozmumsa 2.1.8 BBenmeHa Ykaszowm llpesumeHta PO ot 12.05.1997 N 468)

2.1.9. TenjgooOMeHHUKU 8402 19 900;
CrneunaJibHO paszpaboTaHHEE i 8404 20 000 O;
MO OTOBJIEHHEIE TenygoobMenHuky 8419 50 000 O
(maporeHepaTOpPH) IJiS MCIOJIB30BAaHMUA B
IEPBOM KOHTYypPEe OXJIaXIeHUSI STIEPHEBIX
pPeaxkTopoB, KakK OHU onpeneJsieHL B

nyHkre 2.1.1



(B pen. Ykaszsa lpesunmenta PO ot 14.10.2008 N 1464)

[loaCcHUTEeJIbHOE 3aMeudaHue. CreunaJibHO pas3paboTaHHEIE Wi
IIOOTOTOBJIEHHEIE IAapPOI'€HepaTOPr IJIA IIepernadyu TeIllja, T'eHepnupyeMoro B
peakTope (IepBHM KOHTYP), BoIe (BTOPUUHEIM KOHTYP) IJIS TeHepaluuu

napa. Jng peaKTOPOB-Pa3MHOXMTEJIEM Ha OBCTPEIX HEMTPOHaxX, B KOTOPHIX
VMMeeTCs IPOMEXYTOUHHM KOHTYP C XMIKOMETAaJIJIMUECKMM TEIJIOHOCUTEJIEM,
TEnJIOOOMEHHMKM IJId IIepenadM TelJjla OT I[IepBOT'0 KOHTypa K KOHTYPY
IIPOMEXYTOUYHOTI'O OXJIaXIOeHMsAa Tak Xxe rnonojiexatT KOHTPOJIO, Kak u
IapoOTeHEePaTOPH . KouTposo rno OaHHOMY IYHKTY He nonJjexaT
TeIJIOOOMEHHMKY aBapMUMHOM CHUCTEMH OXJIAXIOEHMS WJIM CUCTEeMBl OTBOIA
OCTATOYHOT'O TEIJIOBEIEJIEHUS .

(mozmumsa 2.1.9 BBenmeHa YkasoMm llpesummenHTta PO or 12.05.1997 N 468)

2.1.10. OBopynoBaHue OeTEeKTUPOBAHMUSA n 9030 10 000 O
M3MEepeHUs IIOTOKAa HEWTPOHOB
CrieumasibHO paspaboTaHHOE unm
NOOTOTOBJIEHHOE obopynoBaHue nJis
OeTEeKTUMPOBAHMUS HEMTPOHOB M M3MEPEHUS
YPOBHS IoToKa HEMTPOHOB BHYTPU
AKTMBHOM 3OHBl PEaKTOPOB, KakK OHMU

onpemejieHsl B IIyHkTe 2.1.1
(B pen. Ykaszsa llpesuneHTa PO or 14.10.2008 N 1464)

[IosCHUTEJIbLHOE 3aMeuaHye. OKCIOPTHOMY KOHTPOJIO IO 3TOMY MNYHKTY
nomjexmuT oBopyIoBaHME, pasMemaeMoe KakK BHYTPM, TaK M BHE aAKTUBHOMU
30HHE, KOTOpPOe MPUIOOHO IJiS WM3MEPEeHWUsS BHCOKMX YPOBHENM I[IOTOKOB,

obbiuHo or 10? HelfTpoH/cM?.C M BHIE.
(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

K obopymoraHMO, pas3MellaeMOMy BHe AaKTMBHOM 30HE, OTHOCUTCSH
oBopyInoOBaHME, PAaBMENeHHOE BHYTPM OMOJIOTMUYECKOM BallMTH BHE AKTUBHOM
30HBl PEaKTOPOB, Kak OHU OIpelejieHH B NyHkTe 2.1.1.

(mosuumsa 2.1.10 BBenmeHa YkazoM IlpezummeHTa PO or 12.05.1997 N 468)

2.2. HesanmepHEle MaTepMaJb IJIS PEeaKTOPOB:

2.2.1. HenTepull 1 Taxeyas BoIa 2845 10 000 O
HDeviTepuii, TsXesas BOIA (oxkmcer 2845 90 100 O
nenrepusa) u Joboe IOpyroe COoelMHEHME
menrepus, B KOTOPOM OTHOIEHYVEe
merrTepmus K aToMaM BOLOPOIa IpeBhllaeT
1:5000, IpenHa3HadyeHHbE s

MCIIOJIb30BAHUSA B SAINEPHHX pPeakTopax,
KakK OHM OIpelejieHH B NOyHkTe 2.1.1
(B pen. Ykaszsa llpesunenta PO or 14.10.2008 N 1464)

2.2.2. SIIepHO-YMCTHIM I'paduT 3801
I'pabur, wmMeoUMM CTEeNeHb UYMCTOTHL I10
OOPHOMY BSKBMBAJIEHTY BHIIE 5 MMIIJIMOHHBIX
moJier, C IJIOTHOCThI Oospme, uem 1,50
r/xy6. cM, IpeIHa3HadYeHHBN oJis
VCIIOJIB30OBAHMA B AOEPHBIX peakTOpPax,
KakK OHM OIpeleJjieHH B NyHkTe 2.1.1

(B pen. Yxaza llpesunenta PO ot 14.10.2008 N 1464)

[IogCHUTENBHOE 3aMedaHue. BHaueHMe OOPHOI'O DBKBMBAJIEHTa B
MMJIJIMOHHBEIX  JoJiax  (BD) MoxeT OHTH ONpeneJieHO SKCIEPMMEHTAJIbHO WM
paccumMTaHO Kak CyMMa SBHadeHMY OOPHBIX SKBMBAJIEHTOB npuMeceM (E3J,),
BKJIOUaAsA OOp M MCKJIoUasa BD yrJyepoma (yIJjiepol He paccMaTpMBaeTCsa Kak
npmUMecn), IO GopmyJe:

(B2 ) = [(s .A) / (s .A)].Z , Tme:
zZ ppm z b b =z pprm

~e



S M s - 3HaueHusa 5OOEeKTMBHOTO CeuUeHMs BaxBaTa TEIJIOBEHIX HENWTPOHOB

b z

(B OapH) OPUPOOHOTO OOpa U DBJIEMEHTa Z COOTBETCTBEHHO;
A m A - 3HAYeHuHd ATOMHHEIX MacC I[IOPMPOOHOTO 6opa u DJIEMEeHTa 7
b z

COOTBETCTBEHHO;

Z - KOHLIEHTpalMusa B3JIeMeHTa Z B IOOJIAX Ha MMJIJIMOH.

ppm

(mogcHuUTEJIbHOE 3aMedaHue BBEIIEHO YKa30M [lpesuneHTa PO om

12.05.1997 N 468)

2.3. CrneumnalsibHO paspaboTaHHHE W
IIOOT'OTOBJIEHHEIE YCTAaHOBKU u
obopynoBaHMue o7 nepepaboTkM

OOJIyUEHHEIX TOIIJIMBHEIX SJIEMEHTOB :

BBOIHEIE 3aMeuYaHMA. IIpn nepepaboTke OBJIyYeHHOT'O AOEPHOTO
TOIIJIMBA HJ'[yTOHI/[f/[ " ypaH OTIOEeJIAKTCHA oT BEICOKOaAKTUMBHEIX IIPOOYKTOB
OeJleHMsa U JOPYyTUX TPAaHCYPAHOBHIX 3JIEMEHTOB. [IJIA TakKoI'O pas3nejieHus
MOTYT MCIOJIb30BAaThCHA Pa3JIMUHEIE TEXHOJIOTMYECKME IMPOLEeCCH, OOHAKO CO
BpEeMeHEeM npoLlecc "Ilypekc" crTayn Haubojiee pPacClIpPOCTPaHEHHEIM U
IpMeMJIEMEIM. 3TOT MNPOLIeCC BKJIOYAET pacTBOPeHMe OOJIydYeHHOTO SAIepPHOIO
TOMJMBA B a30THOM KMCJIOTE C NOCJEeNyllMM BEHIEJIEHMEM ypaHa, IJIyTOHUSA
M TOPOOYKTOB neJeHus SKCTpaKLuuemn pacTeopuUTeNEM c IOMOILIBI0
TpubyTunpochaTra B OpraHMUECKOM pazbaBurelie.

TexHOJIOTMUYECKME IPOLEeCCH Ha Pas3JIMUHEIX yCcTaHOBkax Tuna "Ilypexc"
AHAJIOT'MYHBL M BKJIIOYAKT: M3MeJIbUeHNMe O6J’[yquHbIX TOIIJIMBHEIX 3JIEMEHTOB,
pacTeOpeHMe TONIMBA, SKCTPAKLMIO pacTeopuUTesEeM n XpaHeHue
TEXHOJIOTMYUECKON XMAOKOCTM. MOXeT MMETBCA Takxe OOOpyIOBaHME OIS
TENJIOBOM IeHMTPpAalLMM HUTpaTa ypaHa, KOHBEPCHUM HHUTpaTa [IJIYyTOHMA B
OKMCBH MJIM MeTallJl, a Takxe Oid o0paboTKM XMIKMX OTXOIOB, COIepXalyx
NPOLOYKTEL neJieHus, pife] [IOJIy4YeHm s dopMEL, OPUTOOHOM J1d
NPOOOJIKUTEJIEHOTO XPAaHEHMA MM 3axXOpoHeHMA. OODHaKO KOHKPETHHE TUIIB
 kOHQuIypaumusa oOOOPYOOBaHMsA, BHIOJHANIETIO 3TM QYyHKUMM, MOTYT
pasziaMyYaTbCsa Ha pPasAIMYHEX yCTaHOBKkax Tuna "Illypekc" IO HECKOJIbKUM
npuyMHaM, BKJIOYas TUILE M KOJMUECTBO OOJIYYEeHHOTI'O sAINEPHOTO TOINJIMBA,
nonjexaumero nepepaboTke, ¥ [OpenrnojiaraeMell IIPOLleCC OCaXIeHMs
M3BJIEKaEeMBIX MaTepuajyioB, a TakKxXe NPMHLUMIE obecrnedeHusa Oe30MNaCHOCTU
" TEXHUYECKOTO ODCITyXMBaHMA, npucyumme KOHCTPYKLUM OaHHOU
YCTaHOBKIM.

STu npolecch, BKJOUAas I[IOJIHEIE CUCTEMBl IJIsI KOHBEPCUM I[JIYTOHUS U
NPOM3BONCTBa METAJIJIMUECKOTO IUIyTOHMA, MOIYT OBThE UIOSHTUPULMPOBAHBL

10 MepaM, INPMHMMaeMbBIM MOJig [IPpeloTBpalleHMs OIIaCHOCTEM B CBA3M C
KPUTUYUHOCTBHI (HaIpuMep, MepaMu, CBSA3aHHEMU c reoMeTpuen) ,
oByydyeHMeM (HanpuMep, I[IyTeM 3allMTEl OT OOJIydeHMs) UM TOKCUYUHOCTBIO

(HanpuMep, MepaMmy 10 YyHOEPXaHMD) .

2.3.1. YcTaHOBKM OJid IepepaboTku OOJIyUYeHHBIX
TOMNJIMBHEIX 3JIEMEHTOB
YcTaHOBKM OJia IepepaboTKu OOJIy4deHHBIX
TOIIJIMMBHEIX SJIEMEHTOB BKJIOYAKT
ODOpPyIOBaHME M KOMIIOHEHTE, KOTOPEIE
OBOE[YHO HaxXOIATCSA B NPSAMOM KOHTakKTe C

00JTyYeHHEIM TOIJIMBOM u OCHOBHEIMU
TEXHOJIOTUYECKMMM [IOTOKaMU AOEPHOTO
MaTepMala 1z NIPOOYKTOR JeJIEHUS U

HEeIIOCPEeOCTBEHHO YIPAaBJIAKT VMU

2.3.2. CrneumnalibHO pas3paboTaHHOE NI
IIOOIOTOBJIEHHOE oBbopyInoBaHMUe nis
VCIIOJIb30BaAaHMA Ha YCTaHOBKax OJ14a
nepepaboTkM OOJTyYeHHBIX TOIJIMBHBIX
B5JIEMEHTOB:



2.3.2.1. MamyHe 0J1S U3MEeJIbUeHUS oBJyueHHEX 8456;

TOILJIMBHEIX DJIEMEHTOB 8462 31 000;
CrneunalibHO paspaboTaHHOe mn 8462 39 990 O;
IOOTOTOBJIEHHOE oucTaHuMoHHO 8479 82 000 O
yhapasiseMoe oBbopynoBaHMe oyis

VICIIOJIb30BaHUSA Ha YCTaHOBKE 1o

nepepaboTke, Kak OHa OIpenejyieHa B

nyskre 2.3.1, 1nna pesku, pyoOkM miam

HapeskMy CcOOpOkK, NYUYKOB MJIM CTEpXHEM

0BJIy4YeHHOT'O SIOEPHOTO TOIJMBA
(e pen. Ykasa IllpesuneHTta PP ot 14.10.2008 N 1464)

BromHOe 3ameuaHMe. JOTO O0OOpPYyIOOBAaHME MCIIOJIbB3YyeTCS IOJig BCKPHETUSA
ODOJIOUKM TOIJMBa C LeJbl MHNOCJHedyllero pacTBOPEHMA OOJIYyUeHHOTO
AOEePHOTO MaTepuaa. Kaxk IpaBuUJIIO, VICIIOJIb 3YIOTCH crelumaJlbHO
IpeIHa3HaYeHHEe, CKOHCTPYMPOBAHHEE ©IOJig PyOKM MeTajljla yCTPOMCTEBA,
XOTA MOXEeT MCIOJb30BaTbCAa U 0OoJiee COBEpPIEeHHOE obopynoBaHue,
HanpuMep, Ja3€pH.

2.3.2.2. IOyccosbBEPH 7309 00;
CrneumnalibHO paspaboTaHHHE mnr 8479 89 970 9
IIOOTOTOBJIEHHEE fes3ornacHee C TOUKM
3peHus KPUTUIHOCTHU pesepByape
(HampuMep, MajJioro IMaMeTpa, KOJIbleBhe
WY [OPSMOYTOJILHEIE PEe3epPBYAaPH) oyis
VICIIOJIL30BaHUSA Ha YCTaHOBKAaX o
nepepaboTke, KakK OHM OIpeleJieHH B
IyHKTE 2.3.1, s PacTBOPEeHUS
OBJIy4eHHOTO SAIEPHOT'O TOIJIMBA, KOTOPHE
CNOCOBHH BEIIEPXUBATH TopAuyno,
BEICOKOKOPPO3MOHHYI XMIOKOCTH U MOTYT
IVMCTAaHIMOHHO 3aIr'pyXaTbCAd UM TEXHUYECKU
0BOCIIyXMBATHCS

(B pen. Ykaszsa Illpesmnmenta PO or 14.10.2008 N 1464)

BrRomHOe 3amMeuaHMe. B OMCCOJIbBEPB OOBHYHO [NOCTyNaeT M3MeJIbUeHHOE
oTpaboTaBllee TOMNIMBO. B 5Tux Oe30NACHBEIX C TOUYKM SBPEHMS KPUTUUHOCTMU
pezepByapax OOJIyUEeHHBM SIEPHBIM MaTepualJl pacTBOpSeTCcs B a30THOM
KMUCJIOTE, u ocTammMecs obpe3Ku o0BO0OJIOUEeK BEIBOIOATCSH jZic]
TEeXHOJIOTMYECKOT'O [IOTOKA .

2.3.2.3. DKCTPaKTOPH U obopynoBaHME ona 8479 89 970 9

SKCTPAaKLUMM PaCTBOPUTEJIEM

CnieumalsibHO pazpaboTaHHEE VI
IIOOT'OTOBJICHHEIE B3KCTPaKTOPH c
pacTeopMuTesyIeM Takue, KakK HacalOouHHEe
Wi IyJIb CAMOHHEIE KOJIOHHHI,
CMEeCUTEJIbHO~OTCTOMHEIE annapaTe MK
LIeHTPOOEXHEe KOHTAKTHHE aNlapaThl OJid
JMICIIOJIb30BaHUA Ha YCTaHOBKE 1o

nepepaborke 06OJYyUYEeHHOT'O TOIJIMBA
(B pen. Ykaszsa llpesunenHTa PO ot 14.10.2008 N 1464)

OKCTPaKTOPE C pacTBoOpUTEeJIEM  IOOJDKHEL
OBITH YCTOMUMBEL K KOPPO3UOHHOMY
BO3IEMCTBUIO asoTHOM KMCJIOTHI,
V3T OTaBJIMBATELCSHA ¢} cobJioIeHEM
Upes3BBUAVHO BBICOKMX TpeboBaHUN
(BrJIIOUA S IpVMEeHEHVE crielmaJib HEIX
METOIOB CcBapku, VHCIIEKLMWI,
obecrneuyeHye ¥ KOHTPOJIbL KadecTBa) us
MaJIOYyTJIEPOIOMUCTEIX HepxXaBellMx cTalel,
THUTAaHa, LUMPKOHMA ZRpZ8 OpyIrnx

BEICOKOKAUYECTBEHHBIX MaTepuralyioB
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BBonHOe 3BameuaHue. B SKCTPAKTOPE C pacTBOpUTeJIeM IIOCTYyIIaeT Kak

pacTBOp OOJIYUeHHOT'O TOIJIMBA M3 IOUCCOJILBEPOB, Tak U OpPTaHUUYECKUMN
PacTBOpP, C IOMOUBID KOTOPOIT'O Pal3mesyiIalnTCsa ypaH, IJIYTOHMM Y MNPOOYKTH
nesnenus. OOopynoBaHUE oiis SKCTPaKUUM pacCTBOPUTEJIEM OBBIYHO
KOHCTPYyMpPyeTCsa TakuM o60pa30M, UYTOOB OHO YIOBJIETBOPAJO XECTKUM
DKCIIJIyaTalMOHHEIM TpeB®oBaHMAM, TaKMUM, KaK OIUTEJIbHEM CPOK  CJIYXOH
0e3 TEXHUUeCKOT'O OOCIYXMBAHMUS WMJIM JIeTkKas 3aMeHsSeMOCTh, I[IpoCcToTa B
SKCIJIyaTauuM M yIpPaBJIEHUM, a Takxe I'MOKOCTb B OTHOIEHUM M3MEHEHUS

rnapamMeTpoB Ipoliecca.

2.3.2.4. XymMmuueckue pes3epByapH onsgs 7309 00 300 O;
BEIIEPXMUBAHUS NI xpanexnus 7310 10 000 O
CneumnasibHO pazpaboTaHHBEE W
IIOOTOTOBJIEHHEIE pesepByaps s
BHIOEPXUBAHUSA WUIN XpaHeHUd oy
VCIIOJIb 30BAHUSA Ha YyCTaHOBKe 1o
nepepaborke 0BJIyYeHHOT O TOIJIMBA
YCTOMUMBELE K KOPPO3MOHHOMY
BO3IEMCTBMIO as0THOM KIMCJIOTHI,
VBT OTOBJIEHHEIE nus MaJIoy TJIePOIOMUC TEIX
HepXaBenlnx crajnemn, TUTaHAa WU
LUMPKOHMS VIV OIPYyTUX
BBICOKOKaUEeCTBEHHBIX MaTepMraJios.
PezepByapsl ons BHIOEPXMUBAHUSA NI
XpaHeHUs MOT'yT OHTb CKOHCTPYMPOBAaHBL
TakuM oOpazoM, UTOOB MX BKCIJIyaTalumsa
n TEXHUUECKOEe obcayXmBaHMe
NPOM3BOOMIMCE OMCTAHIUMOHHO, UM MOTYT
MMEeTh cJjlelyllre OCODEHHOCTM C TOUKU
3peHus KOHTPOJIL 3a AOepHOM
KPUTUUHOCTHIO :

1) OOpHHEM SKBMBAJIEHT CTEHOK ZNpR%i
BHYTPEHHUX KOHCTPYKLUUN paBeH 1o

MeHblley Mepe 2%, Jubo
2) UMIVMHIPpUYECKME pe3epByapt VIMET

MaKCMMaJlb HEI oaMeTp 175 MM
(7 momMoB) , Jmbo
3) npPSAMOYT'OJIbHEBIM ZNpa%i KOJIbIEeBOM

pes3epByap MMEET MaKCHUMAJILHYID UNUPUHY
75 MM (3 mooriMa)
(B pen. Ykazsa IllpesunenHTa P® ot 14.10.2008 N 1464)

BBomHEIE 3amMedaHmuA. Ha sTane BKCTPaKLUM pacTrBopUTeJIEM
obpasynTcsa TpU OCHOBHBIX TEeXHOJIOTUYECKMUX IIOTOKa XUIOKOCTU .
PesepByape OJi BHBIOEPXMBAHMUA WM XPAaHEHUS MCIOJNb3YITCS B JajibHeMIen
obpaboTke BCeX Tpex I[IOTOKOB CJelyilrM oOpa3oM:

a) pacTBop YyCTOTO 230THOKMUCIIOTO ypaHa KOHLEHTPUPYETCH
BHIIIAPMBAHMEM U NPOUCXOOUT MpPOLleCC INeHUTpaluuy, I'Ie OH IpeBpallaeTcs
B OKCHUI YypaHa. 39STOT OKCMI T[OBTOPHO MCIOJBE3YyEeTCsa B AOEPHOM
TOIJIMBHOM LIMKJIE;

©) pacTBOpP BBEICOKOAKTMBHEIX IPOOYyKTOB OeJieHusa OOBIYUHO
KOHLIEHTPUPYETCs BHIIAPMBAHMEM M XPAaHMUTCH B BUIE KOHLEHTPUPOBAHHOM
XMIOKOCTM. OTOT KOHLEHTPpaT MOXET BIOCJIEINCTBMM MNPOMTM BHIIaApMBaHME
VI OEITE IHNpeoBpas30BaH B QopMy, NPUMIOOHYI IOJd XPaHEeHWUsa WU
3aXOPOHEHUS;

C) PacTBOP UYMCTOI'O HMTPAaTa [JIYTOHMS KOHLEHTPUPYETCHS UM XPaHUTCS
0O IOCTYIJIEHMs Ha JaJjlbHeMIMe STalbl TEeXHOJOIMYEeCKOIr'o mnpolecca. B
YaCTHOCTM, pPe3epByaps IOJis BHIEPXMBAHMSA MM XPaHEeHUS pPacTBOPOB
IIJIYTOHUSI KOHCTPYMPYITCS TakuM obpas3oM, YTOOHE M30eXaTb CBA3AHHHX C
KPUTUYHOCTHIO npobJjewM, BO3HMKAOIMX B pes3yJbTaTe M3MEeHEHMM B
KOHLEHTpauumu muiar QopMe IaHHOTO IIOTOKa.

2.3.2.5. UckmwoueHa. - Ykas IllpesummeHta PO ot 21.06.2000 N 1151
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2.3.2.6. VckiwoueHa. - Ykazs IllpesumeHTa PO® or 21.06.2000 N 1151

2.4. YCTaHOBKU oJjia M3T'OTOBRJIEHUA TOIIJIMBHEBEIX
B3JIEMEHTOB IJIS SIEPHHIX PEaKTOPOB n
crieuMaJibHO pas3paboTaHHOE UIIN

IIOOTOTOBRJIEHHOE OOOpPYyINOBaHME IJiS HUX
BBonHEIE 3aMeuaHUsa. AOepHBlE TOIJIMBHEE
SJIEMEHTEL Ipom3BOOAT nus OOHOIT'O WMJIN
fosnbmero upcia MCXOIHBIX VZnpeZi
CreluMaJlbHEIX OeJIalMXCs MaTepuaJloB,
IIOVMIMEHOBAaHHHX B paszmejyie 1 @OaHHOTO
Crnmcka. s HauboJiee TUIIMYHOT'O
OKCHMIOHOTI'O BUIOa TOIIJIMBA YCTaHOBKU
IpencTaBJIeHE obopyIOBaHMEM onsa
IpeccoBaHmusa, ClIekaHud, mInMdoBKHU n
COpTUPOBKM TabjeTok. ObpalleHue co
CMelllaHHBEIM OKCUMIOHBIM TOIIJIMBOM
OCYIECTBJIANT B [NEePUATOUYHBIX OOKCax WM
SKBMBAJIEHTHOM oDOOpPYyIOOBaHUM IO Tex
op, IMOKa OHO He 3BakKJIoYeHO B
0B0JIOUKY . Bo Bcex caydasgx TOIJIMBO
TrepMeTUYECKU 3aBapuBaeTCHa BHYTPU
nonxonsuen 060JIOUKM, KOoTOpas
paspaboTaHa Kak ons IIePBUYUHOMN
YIIaKOBKM, 3aKJjodapumel B cebe TOIJIMUEBO,
Tak n OJid obecneueHus IIPUT'OOHEIX
BKCIJIyaTalMOHHEIX XapaKTEPUCTUK n
0e30NacCHOCTM B TeUeHMEe B3KCIJyaTaluuu B
peakTope. Taxxe BO BCexX CJyudasax
HeoBxoIOUM KOHTPOJIb Ha caMoM
BEICOKOM YPOBHE IIPOLIECCOB, OIepauum u
oBbopyImoBaHMSI, UYTOOBL TapaHTUPOBATh
IIPOTHO3MPYEMEIE " OesonacHbe
BKCIJIyaTal OHHBEe XapaKTepPUCTUKN
TOIJIMBA

[logacHUTEJSIbLHOE 3BaMeudaHMe. Buner obopynoeaHua, KOTOPHE
paccMaTpuBalTCA KakK DoANanapmye 104 3HaueHue ¢paszel "M chneumalibHO
pazpaboTaHHOEe MM [IOIAT'OTOBJIEHHOe OofOopyHoBaHMe" IJid M3TOTOBJIEHUS
TOIJIMBHEIX BJIEMEHTOB, BKJIOUAKT cCllenywnlee O0OOpPYyINOBaHUE, KOTOpPOEe:

a) OOHYHO BCTYIIaeT B HeNoCpenCTBEHHEN KOHTAaKT WU
HEINOCPENCTBEHHO oOpafaThBaeT MM YIPABJISET TEXHOJIOTMYUECKMM [IOTOKOM
AOepHOTO MaTepuala;

©) ocCyuecTBJISE€T CBapKy 0O0OJIOUKM, BHYTPM KOTOPOM HaXOOUTCH
SAIEPHEI MaTepuas;

B) KOHTPOJIMPYET LEJIOCTHOCTL OOOJIOUKM MJIM CBAPHOI'O LIBA;

I') OpOBepSeT XapaKTepUCTMUKM TOINIMBA, 3aKJIOUEHHOT'O B OOOJIOUKY

Takoe ODOpyHOBaHME MM CUCTEMEl O0OPYINOBAaHMSA MOI'YT BKJIOUATH:

1) cneumasybHO paspaboTaHHEE WMIJIM TOOTOTOBJIEHHBEIE I[IOJIHOCTHIO
aABTOMaTK3MPOBAHHEE YCTAHOBKM KOHTPOJIA TabJeToK nJis IPOBEPKU
KOHEUHEIX pa3MepoB ¥ HedeKTOB NOBEPXHOCTM TabJIeTOK TOIJIMBA;

2) crneumasnbHO paspaboTaHHEE WU IIONTOTOBJIEHHEIE CBapOYHLEE

aBTOMATH IJIS HaBapKM KOHLEBEIX 3alJlylleK Ha TOIJIMBHEIE CTEPXHU;

3) cneumasnbHO pas3pabOTaHHEE WM MNOATOTOBJIEHHHE aBTOMaTHYECKME
YCTaHOBKU VCIIBITAHMA VM KOHTPOJIA IJIA IIPOBEPKM LEJIOCTHOCTM TOIIJIMBHBIX
cTepxHeM B cbOope. JaHHBE yCTaHOBKM OOBUHO BKJIOYAKT OOOpPyZOBaHME
OJid:

a) PEHTIT'E€HOBCKOM MNPOBEPKM CBAPHEIX MBOB CTEPXHEN ¥ KOHLEBHIX
3aIJIyleK;

0) onpeneyleHMsa Teuy TeyMsa M3 OINPEeCCOBAHHEIX CTEPXHEN:

B) TIaMMa-CKaHMPOBAHMSA CTEpPXHEN nJis IIPOBEPKMU IPaBMIIBHOT'O
HallOJIHEHMSI TOMNJMBHEMM TabJeTKkaMu.

(mozmuma 2.4 B pen. Ykasa llpesunmeHta PO ot 12.05.1997 N 468)
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CreunajibHO paspaboTaHHHE UIIN
IIOOT'OTOBJIEHHEIE YCTAaHOBKU )Z8
oBopymoBaHye IJisS pPasnesieHus M30TOIOB
NPUPONHOTO YypaHa, OOEeIHEeHHOTO ypaHa

NI CIeLMraJbHOTO pacuenIgapmerocsd
MaTepurana, Kpome aHAINTUYE CKUX
npnbOpPOB @

(B pen. Ykasza llpesunenTa P® ot 04.02.2004 N 141)

(BBOODHOE

BBonoHOe 3amMeuaHue:

YCTaHOBKM, OOOpPyIOBaHME UM TEXHOJOITUMU
071 pas3nesyleHusd M30TOINOB ypaHa B pdane
CJlydaeB TEeCHO CBsS3aHbBl C YCTaHOBKaAMU,
obopyIoOBaHMEM n TEXHOJIOTUAMM
pa3neisieHusa CTaOMIIBHBIX M30TOIOB.

B OoTHmesibHBEIX CJlydasaxX KOHTPOJIb COIJIaCHO
OYyHKTY 2.5 TakKxe COOTBETCTBYKIMM
obpasoM IpMMEHSEeTCsa K YyCTaHOBKaM U
o0opyIOBaHMID, IpenHa3HaYeHHBM onsa
pasnesyieHnsa CTabuIIbHEIX M30TOIOB.

Takoy KOHTPOJIb 3a YyCTaHOBKAaMU 1z
obopyIOBaHMEM onsa pas3nesyieHus
CTabMIIbHEIX M30TOIOB OONOJIHAET
KOHTPOJIb 3a YyCTaHOBKaMMU n
obopyInoOBaHMeM, KOTOPEHE crielMaJibHO
IIpeIHa3Ha4YEeHEI Wi IIOOT'OTOBJIEHEL OJI4A
obpaboTku, MCIIOJIb30BAHMUSA I
IPOMU3BOACTBA CHeluMaJIbHOTO
pacueniganerocs MaTepmrana,
OXBaTEHIBAEMOT'O HacToAmmM CIMCKOM.
JaHHEIM IOOIIOJIHUTEJIb HEIM KOHTPOJIb
COTJIACHO INIYHKTY 2.5 HelpMMeHUM K
NPOLECCY 3JIEKTPOMATHUTHOTO pas3mesieHUd
M30TOIOB, KOTOPHIM nonnanaeT non
IIOJIOXeHUs pas3neiya 2 Chnmcka.

IOna  clenyommx IPOLEeCCOB KOHTPOJIb
COTJIaCHO OYHKTY 2.5 OOVMHAKOBO
OPpMMEHMM BHE 3aBUCMMOCTM OT TOTO,
npeznnojlaraeTCd JIM MUCIOJIL30BATh IaHHBIN
NpoLecC OJjda pas3nesieHusa M30TOIOB ypaHa
VI omisa pas3neneHus CTabMIIbHEIX
M30TONIOB: I'a30LeHTPMQYXHEI [Ipollecc,
raz’0n0muddy 31O HHEI npolecc, npolecc
[JIa3MEHHOT'O paszneyieHnsa u
aspoaMHaMMUeCKMe IMPOLIeCCH.

Insa HEKOTOPEBIX IPOLIECCOB ux
NPUMMEHMMOCTEL IJiS pa3nejieHMs M30TOIIOB
ypaHa 3aBUCUT OT TOI'O, KaKOM BJIEMEHT
(cTa®bMABHEI M30TOI) pas3nejisgeTcs.

K »TMM npolueccaM OTHOCHATCH: IIPOLIeCCHI,
OCHOBAHHBEIE Ha JIa3€PHOM pas3neneHun
(HanpuMep, MOJIEKYJISPHEBI MeTOoq
JIa3€PHOTO pasnesyieHus M30TOIIOB u
Jla3epHoe pasnesieHue M30TOIOB 1o
METOIY aTOMapPHEIX I[1aPOB), XUMUUECKUMN
obMeH M MOHHBM OBmMeH. CJllemoBaTeJILHO,
IIOCTaBUMKHU I OJDKHEL OlLIEHVBAaThb 3TU
IIPOLIE CChI s KaxIoIro OTHEeJIBHOT'O
cyyyas, C TeM UYTOOH COOTBETCTBYIIIUM
obpaszom NPVMEHATH [IOJIOXEHMSI o)
KOHTPOJIE COIJIaCHO NyHKTYy 2.5 oisa
MCIOJIb30BaHMA CTabMIIBHEIX M30TOIIOB

3aMedaHre BBeOeHO YkaszoM IllpesmnmenTa PO
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2.5.1. YCTaHOBKMY IJig pas3nesieHus nzoronos 8401 20 000 O
IPUPOOHOTO ypaHa, OOemHeHHOTO ypaHa
VI CrnelumrasbHOT O pacuenigonerocs
MaTepuaa
(B pen. VYxazoB IlpesumeHTa P® or 04.02.2004 N 141, or 14.10.2008
N 1464)

2.5.2. CrnenmalibHO paspaboTaHHOe Wi
IOOTOTOBJIEHHOE obopyInoBaHMUE IoJIs
pasnesyieHrs M30TOIIOB IIPUPONHOTO ypaHa,
o0emIHEeHHOTO YypaHa WM CIeUMajibHOT'O
PaclUensomnerocs MaTepuasa, KpoMme
AHAJIUTUYUECKUX NPUOOPOB:

(B pen. Yxaza lpesunenta PO ot 04.02.2004 N 141)

2.5.2.1. CneumaJibHO paspad®oTaHHBE mnyu 8401 20 000 O
IIONT'OTOBJIEHHEE T'a30BHEe LeHTpubyrn u
Y3JIBl M KOMIIOHEHTEl IJIS MCIIOJIb30BAHUS B
TasO0BHX LeHTpubyrax

(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

BBOnHEIE B3aMeuUaHUA. T'azoBaga ueHTpMrdyra OOBIUHO COCTOUT U3
TOHKOCTEHHOTO (BIX) UMIMHIpPa (0B) mOuameTpoM oT 75 Mmm (3 moovma) mo 400
MM (16 IO0OMMOB) C BEePTMKAJIBHOM LEHTPaJIbHOM OChIo, KOTOPEIM I[IOMelleH B
BakKyyM M BpallaeTCsa C BEICOKOM OKPYXHOM CKOpoCTbhi nopaaxka 300 w/c
I BoJee. IJ1a OOCTWXeHMsa OOJIbIIOM CKOPOCTM KOHCTPYKLMOHHEE
MaTepMaJlel BpallalollMXCsa KOMIIOHEHTOB IOJDKHBEI MMETH BEICOKOE 3BHAaueHUe
OTHOIEHUI IIPOYHOCTHU K IIJIOTHOCTH, a poTopHAasa cbopka u,
CJIeOIOBAaTEJIbHO, OTHeJIbHEIE €€ KOMIIOHEHTH IOJDKHE M3TOTOBRJIATHLCS C
BEICOKOM CTEIIeHbI0 TOYHOCTM, UYTOOB pasbajiaHCc ObLJI MMHMMAJIBHBEIM. B
OTIMUME OT HOPYyIMX ULUeHTpudyI TasoBad UeHTpubyTa s oboraleHusd
ypaHa VMeeT BHYTPHU POTOPHOM KaMepPE Bpamanuyiocs (mecs)
Ieperoponky (1) B dopMe IOMCKa M HENOANBMXHYI CHUCTEeMy [IoIauM M OTBOHA
raza UFg, cocTosmWyo, IO MEHbIIENW Mepe, M3 TpexX OTIEeJIbHBIX KaHaJloB,
IOBa M3 KOTOPBIX COEIMHEHH C JIollaTKaMM, OTXOIOAWMMM OT OCM poTopa K
nepmrdepnMHOM YaCTM POTOPHOM KaMephl. B BakKyyMe HAXOOUTCS TakKXe pan
BaXHHX HeBpallalWMXCs DJIEMEHTOB, KOTOPHE, XOTsS U MUMET OCOOyI
KOHCTPYKLMIO, HEe CJIOXHE B M3TOTOBJIEHUMM M HE M3TOTABJIMBAKLTCHA U3
YHUKAJIbHEIX MaTepualsioB. leHTpudyxHas yCTaHOBKa TpedbyeT OOJIBLOTO
ypciia 3TUX KOMIIOHEHTOB, TaK UYTO UX KOJMUUECTBO MOXET CJIYXUTH BaXHBIM
MHIMKATOPOM KOHEUHOT'O MCIIOJIb30BaHMS.

2.5.2.1.1. Bpamamoummecss KOMIIOHEHTH:

2.5.2.1.1.1. [IoJIHEIE POTOPHEE COOPKM 8401 20 000 O
TOHKOCTEHHEHE LUMIIVIHOPEBL VI ran
COEeIMHEHHEIX MexIOy COOO0OM TOHKOCTEHHEIX
UVMJIMHOPOB, WM3TOTOBJIEHHEIX M3 OIHOTO
unn OoJee MaTepralioB c BEICOKMUM
3HaUeHMeM OTHOUEHYS IPOYHOCTHU K
IIJIOTHOCTHN, YKas3aHHEIX B IIOACHMTEJIbHBIX
3aMeuaHuax K nOyHkram 2.5.2.1.1 -
2.5.2.1.1.5. CoenuHeHUE LUMJIMHIOPOB
MexIOy CcoOO0M OCyLEeCTBJIASTCsS NPU IIOMOWM
TUOKUX CUJILQOHOB MIIM KOJIEell, YKas3aHHHX
B nyHkTe 2.5.2.1.1.3. CoOpaHHBENM POTOP
MMeeT BHYTPEHHIDL (Me) Neperoponky (u)
M KOHILIEBHE Y3JIBEl, YyKa3aHHHE B NYyHKTax
2.5.2.1.1.4 n 2.5.2.1.1.5. OmHaxo
IIOoJIHasA cOopka MoxeT OBTh [NOCTaBJIEHA
3aKaBUMKYy B YAaCTMUYHO COOPAHHOM BUIE.
Taxkas nocraBKa TaKxe OOJIEXUT
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SKCIOPTHOMY KOHTPOJIO

(e pen. Ykaszsa IllpesuneHTa PP ot 14.10.2008 N 1464)

2.5.2.1.1.2.

PoTopHBEIE TpPYOR

CrieumalibHO pazpaboTaHHbe WUII
IIOOTOTOBJIEHHEE TOHKOCTEHHHE LMJIMHIPEL
c ToyummHOM cTeHku 12 MM (0,50 morMma)
WIIn MeHee, IaMeTpOM or 75 wMmMm
(3 momMma) mo 400 MM (16 OorMoB),
M3TOTOBJIEHHEIE M3 OXOHOTO wmiIm 0OoJiee
MaTepMaJsloB, MMEeKIMX BECOKOE 3HaudeHUe
OTHOWEHUS IPOYHOCTHU K IJIOTHOCTH,
YKAB3aHHBEIX B IIOSCHUTEJIbHBEIX BaMEeUaHMAaX
K nyHkram 2.5.2.1.1 - 2.5.2.1.1.5

(B pen. Ykaszsa Ilpesmnenta PO or 14.10.2008 N 1464)

2.5.2.1.1.3.

Konbua mam cuib®OHE

CneunaJibHO pazpaboTaHHEEe NI
IOOTOTOBJIEHHEIE KOMITOHEHTEL oJist
CO3IOaHMsa MECTHOM OIOPHE IOJiS POTOPHOMU
TPpyOBl MJIM COeIMHEHUS pSXa POTOPHEIX
TpyO. CunnbQOHEl NPEenCTaBJIAT COOOM
KOPOTKME ULUMJIMHIOPH C TOJIIMHOM CTEeHKU
3 MM (0,125 gooriMa) I MeHee,
O/aMeTPOM or 75 Mm (3 momMma) o
400 MM (16 mooMMOB), MMeOUMX OIMH I'Odp
)Z8 3T OTOBJIEHHEBIE mus3 OIOHOTIT'O mus3
MaTepMaJioB, VMEKIMX BEHICOKOE SHaueHMue
OTHOMEHUS TMPOYHOCTHU K IJIOTHOCTH,
YKa3aHHBIX B [IOSCHUTEJIbHEIX 3aMedaHMax
K nyHkram 2.5.2.1.1 - 2.5.2.1.1.5

(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

2.5.2.1.1.4.

[leperoponku

CneunasbHO paspab®oTaHHEE VI
INIOOT'OTOBJIEHHEIE KOMIIOHEHTH B bopme
oucka aouameTrpoM oT 75 MM mo 400 MM
(or 3 mo 16 gOo¥MOoB) IOJS9 YCTAHOBKMU
BHYTPM POTOPHOM TpPyOB ULeHTpudyTHU C
LeJlbl0 M30JIMPOBATE BEHIIYCKHYI KaMepy OT
TJIaBHOM pasIelsIMTeJIbHOM KaMepel U B
HEKOTOPEIX Cllydasax O YIIydlleHU S
uMpkKynauuu rasza UFg BHYTPHM IJIAaBHOMU
pPasOesnTeJIbHOM KaMeph POTOPHOM  TpPyOH

" 3T OTOBJIEHHEIE us OIOHOTO us
MaTepmaJsios, VIMEKIIMX BEICOKOE 3HAa4YeHUe
OTHOUIIEHNA IIPOYHOCTU K IIJIOTHOCTHN,

YVKaB3aHHBIX B MNOSCHUTEJILHBEIX SBaMeuaHUax
K nyHkram 2.5.2.1.1 - 2.5.2.1.1.5

(B pen. Ykaszsa Illpesmnmenta PO or 14.10.2008 N 1464)

2.5.2.1.1.5.

BepxHME /HWKHUE KPHIIKYA

CneumalbHO paszpaboTaHHEE VI
IOOTOTOBJIEHHEIE KOMIIOHEHTH B dopwme
oucka mguamMeTrpoM oT 75 mm (3 morma) mo
400 MM (16 momMoB) IJIS TOYHOTO

COOTBETCTBMSA IOMaAMETPY KOHIIOB POTOPHOMN
TPpyOBl M BO3MOXHOCTU yHnepxmuBaTb UFg

BHYTPU ee. CliZi KOMITOHEH TH
VICIIOJIb 3YIOTCS oJis TOTO, YT OO
IOOOEPXUBATE, YIOEePXMBATH NI

comepxaTb B cebe KakK COCTaBHYK YacTb
BSJIEMEHTEI BEPXHET'O INOOUMIIHMKA (BerHHH
KpHmKa) jZnpezs CITYXNTb B KayecTBe
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Hecymely YacTM BpallalkliMxCad BSJIEMEHTOB
HIXKHETO MNOIWMNHMKA (HMXHSS KpBIIKA), U
M3TOTABIMBAKNTCS us OIHOTO ns
MaTeprasioB, MMEIMX BEICOKOE 3HaueHUue
OTHOWEHUS [POUYHOCTU n [JIOTHOCTH,
YKAB3aHHEIX B MNOSCHUTEJIBHHEX 3aMeuaHUax
K nyHkram 2.5.2.1.1 - 2.5.2.1.1.5

(B pen. Ykaszsa IllpesmuneHta PO ot 14.10.2008 N 1464)

[logCHUTEJbHEE B3aMeuaHmsa (K nyHkram 2.5.2.1.1 - 2.5.2.1.1.5).
Iisa BpamanmmMxCcs KOMIOHEHTOB LEeHTpubyT MCHOJIL3YTCS CJenyllye
MaTepraJL :

a) MapTeHCHUTHOCTAapewye CcTanu, WMenlMe MaKCUMAaJIbHBEIM Openes

MPOYHOCTM Ha paspue 2,05 x 10° H/xe. M (300000 OyHT/KB. mIOMM) MM

Boree;

0) aJIloMMHMEBEIE CIIJIaBHI,

Ha pas3peB 0,46

NPOYHOCTU Ha
H/xy6. M) .

VMeKMe MaKCMMaJlbHBIN npenest IIPOYHOCTU

x 10° H/xB. M (67000 byHT/KB. mouM) uam 6oJee;

B) BOJIOKHMCTEE MaTepMalsitl, [OIPUTOIOHEE  IJIS VICIIOJIbE 30BAHU A B
KOMIIOBUTHEIX CTPYKTypPax M MMeolMe 3HaueHus yIOeJIbHOT'O monmyJsisa 3,18 x
10° M mnm 6oJjee M MAaKCMMAJBHOTO YHEJBHOTO [penesa
paspeB 7,62 x 10° ™ wim Gosee ("ymesbHEIM MOINYJIL" — STO MOOyJb IOHTA
B H/kxB. M, IeJIEHHHI Ha yHOeJIbHEI Bec B H/kyB. M;
yIOeJIbHBEI Ipenes HNPOYHOCTM Ha pPas3peB" - 5TO0 MaKCHUMAaJIbHBIM IIpenel
paspuB B H/KB. M, IeJIEHHHN Ha YIEJbHEM BeC B

(B pen. Yxaza llpesmunenta PO ot 14.11.2005 N 1318)

2.5.2.1.2.

2.5.2.1.2.1.

CraTmMcTMyeCcKMe KOMIIOHEHTH:

[MOOMUIIHMKM C MATHMUTHOM IIOIBECKOM

CneumasbHO paspab®oTaHHEE VI
IOOTOTOBJIEHHEIE [OOUMIHUKOBEE Y3JIBL,
cocrogmme ns KOJIBLIEBOT'O MaTHUTA,
nogBeleHHoOTo B obonmMme, comepxaumemn
OeMndmpyoiyo cpeny. ObomMa
u3roTaBJIMBaEeTCsa U3 CcToMkoro k UFg
MaTepmrana (cm. IIpuMmMeuaHmMe). MaTHUT

coegmHAaeTCcd C ITOJIOCHBIM HaKOHEUHVMKOM
i B'I‘OprM MaI'HMTOM, YCTAHOBJIEHHEIM Ha
BEpPXHEM KpPBIIKE, YKas3aHHOM B IIYHKTe
2.5.2.1.1.5.

MarEuMT MOXeT MMeThb QOopMy KoJiblla C
COOTHOIIEeHVEM MeXIoy BHEIIHVM nu
BHyTpeHHV[M ,IU/IaMeTpaMI/[ MEHBIIMM JZR)0%ZE
paBHeM 1,6:1 m dopmy, oDecrneumBaryo:
a) HauaJbHyl npoumuunaemoctsb 0,15 TH/M
(120000 emuumu CI'C) wmam OGojiee, WM

©) oCTaTOUHYK HaMarHMUYeHHOCThL 98,5%
unm ooJjee, WIn

B) IIPOM3BEIEHUE VHIOYKLWA Ha
MaKCMMAaJIbHYIO HANPSXEeHHOCTL I10Jia OoJiee
80 xIx/xy6. M (107 Tc. D)

Kpome OOBIUHEIX CBOMCTB Marepmana,
HEeOOXOOMMEIM MPEOBAPUTENILHEM YCJIOBUEM
aBJIgeTCcd OTPaHUUYEHME OUeHb MaJILIMU
nonyckammu (menee 0,1 wmvm wmim 0,004
orMa ) OTKJIOHEHUS MATHUTHEX OCEeM OT
TeoOMEeTPUUEeCKUX OCeM uiIM obecrnedeHue
ocoB0M T'OMOTE€HHOCTM MaTepuaja MaTHUTa

(B pen. Ykaszsa llpesmnenta PO or 14.10.2008 N 1464)

[IlpuMeuaHMe .

Crovikue k UFg MaTepumalJiel BKJIOUAT

IPOYHOCTHU Ha

"MaKCMUMAaJIb HEI

8483 30 800

HepXaBeIllYyo

cTrallb, aJ’HOMI/IHI/Iﬁ, AJIOMIMHMEBEIE CILJIaBBEl, HMKEJIb WMJIM CIIJIaBEL, conepxamme
60% u OoJjiee HUKeENS.
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2.5.2.1.2.2.

Nomumnumkyu/ neMrnbeps

CneumnajibHO pas3paboTaHHBEIE NI
IIOOTOTOBJIEHHEIE IIOOUMIIHMKY, COIepXallre
y3en 0Cb /yNJIIOTHUTEJIbHOE KOJIBLIO,
CMOHTUPOBAaHHEIM Ha neMndepe. Ochb
OOBIUHO IIpelcTaBjigeT cobo¥ BaJl us
3aKaJIEeHHOM CTajiM C OOHMM KOHIIOM B
dbopmMe nogycbepel u co cpencTBaMu
IOOCOenVHEHUSA K HVXHEM KPBILKE,
yKasaHHOM B TInyHkTe 2.5.2.1.1.5, Ha
OPyT'OM. Bau, OIOHaKoO, MOXeT OBTb
coenuHeH e} I'MOPOOMHAaMMYE CKMM
INOOUWMIIHMKOM . Komeuo uMeeT bopmy
TabJIeTKHU c nojlycpepmdyeCcKmm
yIJlyOJIeHMeM Ha OIHOM [IOBEPXHOCTU. IOTU
KOMITOHEH THI MOTYT IOCTaBJIATbLCS
oTrmesibHO OT gmemndepa. Takme MHOCTABKU
TakXe IMNOOJIeXaT BKCIOPTHOMY KOHTPOJIK

(B pen. Ykaszsa llpesmzmenTta PO or 14.10.2008 N 1464)

2.5.2.1.2.3.

MoJIeKyJISPHEIE HaCOCH

CreunraJibHO pas3paboTaHHbEEe NI
MIOOTOTOBJIEHHEE LMJIMHIPE C BBETOUYEHHBIMU
WM BBIOABJIEHHEIMM BHYTPM CIOMPAJIbHEMU
KaHaBKaMM M C BLHICBEPJIEHHEIMU BHYTPU
OTBEPCTUSIMMA . TUIOBLEIMU pasMepamm
ABJISIOTCH crenypomme : BHYTPEHHUM
ovameTp oT 75 MM (3 movima) mo 400 MM
(16 morMoB) , ToJIMHA CcTeHkum 10 MM

(0,4 onmovMa) wiau OoJjiee, IJIMHA pPaBHAa
oyaMeTpy miam 6boJsibiuie. KaHaBKM  OOBIUHO
VIMEKnT NPAMOYT'OJILHOE IIoIIepeyvHoOe
ceueHre u TaydmHy 2 MM (0,08 morMa)

unu 6oJee

(B pen. Ykaszsa IllpesuneHTa PP or 14.10.2008 N 1464)

2.5.2.1.2.4.

CTaTope OBUTATENEN

CreunaJibHO paszpaboTaHHBE NI
OO OTOBJIEHHEE CTaTOPH KOJIbLIEBOM
dopmer O BEICOKOCKOPOCTHHIX
MHOT'Oda3HBIX TMCTEepPEe3UCHBIX (1
PEaKTUBHEIX ) BJIEKTPOnOBUTATEIIEN
IIEPEMEHHOTO TOKa oyis CUHXPOHHOM
paboTH B YCJIOBMAX BaKyyMa B Iualas3OHe
yacTtor 600 - 2000 T m B IOmamnasoHe
momuocTeyr 50 - 1000 BA. CTaTops

coCTOAT ™3 MHOTO®GA3HEHIX OOMOTOK Ha
MHOTOCJIOMHOM XeJIE3HOM CepIedyHUKe C
HUBKVMU IoTepPsAMM, COCTABJIEHHOM U3
TOHKUX IIJIACTUH OOBYHO TOoJmuHOM 2,0 MM
(0,08 morMa) wmIM MeHee

(p pen. Ykaszsa IlpesmuneHTta PP ot 14.10.2008 N 1464)

2.5.2.1.2.5.

Koprnyca/npreMHUKY LeHTPpudyIm

CneumasbHO pazpaboTaHHEE VIV
NOOTOTOBJIEHHEE KOMIIOHEHTH O
pasMeleHa B HUX COOPKU POTOpPHOM
TPyOEBL Tas30BOM LHeHTpUdyIm. Kopniyc
COCTOMT M3 XeCTOKOTO LUMIJIMHIOPA c
TOJIIMHOM cTeHku no 30 mm (1,2 monMa)
C NPEeLUM3MOHHO OOpab®OTaHHEIMM KOHLLAMU
OJig YCTaHOBKM IMOIWMIHMKOB M C OIOHMM
MJIM HeCKOJIbKMMM (DJ'IaHLLaMI/[ OJId MOHTaxa.
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ObpaboTaHHBIE KOHLEl [IapajijleJIbHEl OIPpyT
OpyTy W I[EepPIeHIUKYJISPHE [IPOIOJIbHOM
ocu umnmHIpa B npenenax 0,05 rpanyca
W MeHee. Kopnyc MOXeET TakKxe
npencTaBsyaThb cobon KOHCTPYKLMIO
dYeNCTOTrO THUIIa IJid pa3MelleHus B HeM
HECKOJIbKUX POTOPHEIX TpyD. Kopniyca
M3TO0TaBJIMBAITCHA ns MaTepMraJioB,
kopposuecToMkux k UFg, My 3ammmaioTcsa
IIOKPHITUEM M3 TaKMX MaTEepMaJioB
(B pen. Yxaza llpesmunenta PO or 14.10.2008 N 1464)

2.5.2.1.2.6. JIoBYyMKM 8401 20 000 O
CneumnasibHO pas3paboTaHHEIe NI
IONT'OTOBJIEHHEE TPpyOKM BHYTPEHHUM

ouaMeTrpoM nmo 12 mm (0,5 momma) Oisa
u3ejedyeHusa rasa UFg M3 POTOPHOM TPYOH
1o mMeTony TpyOkm IlmuTo (T.e. c
oTBepcCcTHNEM, HallpaBJIEHHBIM Ha prI‘OBOIZ
IIOTOK rasa B POTOPHOM Tpybe,
HamnpmuMmep, NOCpPenCcTBOM u3TMba KOHLA
pannajibHO PacCIIOJIOXEHHOM TPpyOKM) ,
KOTOPEIE MOXHO IIPUKPENNTDb K
LEeHTPpaJIbHOM CUCTEeMe M3BJIeUeHMUs Tasa.
TpyOKM M3TOTABIAMBAKTCA M3 MaTepMualob,
KOPPO3UECTOMKUX Kk UFg MIM 3alMIalnTCcsa
IIOKPEITMEM M3 TaKMX MaTepMralioB
(B pen. Ykaszsa IllpesuneHTta PO ot 14.10.2008 N 1464)

2.5.2.2. CneumajibHO pas3paboTaHHbEe NI
IIOOT'OTOBJIEHHEE BCIOMOT'@TeJIbHEE
cCucTeMH, o00OOopyIoBaHME U KOMIIOHEHTEH
OJIS MCIOJIb30BAHMSA Ha I'a30LeHTPUDYXHOM
YCTaAHOBKE IO ODOTalleHMIO:

BBonHOe BaMeuaHMe. BcrnomMoraTeJibHEIE CUCTEMH, OOOpyIOBaHME U
KOMIIOHEHTE T'a30UeHTPUOYXHOM YCTAHOBKM IO OOOTAlEHMI [IPenCTaBJISIT
coboM CUCTEMHE yCTaHOBKMU, HeoOxonmumele njia nomaum UFg B LeHTpudyITH,
OJIS CBSA3M OTHEJIbHEIX LEeHTPpMOYyID Mexny coboM C Uejbilo oOpa30BaHUSA
KackaloB (MM cCTyIleHeM), 4YToOB IOCTHUUL OoJiee BHCOKOTO oboTrameHus u
mn3pJyieub '"mponykT" um "xBoctTH" UFg nus ueHTpudyr, a TakKxe
obopyInoBaHME, HeoOxoOoMMOe IJid NPUBEINEeHMS B INeVCTBUe LeHTpudyT uin
OJIa  yHOpaBJIeHMA YCTaHOBKOM. OOruHO UFy wmcnapseTrcsa M3 TBepPIBIX
BemecCTs, IIOMEUIEHHEIX BHYTPM INOOOT'PEBAEMEIX ABTOKJIABOB, UM IIOHAE€TCHd B
razoobpaszHoM GQopMe K UeHTpubyramM uUepes CUCTEMY KOJIJIEKTOPHBIX
TPpyDOONPOBOOOB Kackana. "IIpoonykT" m "xBocte" UFg, nocryramomme mus3
ueHTpMubdyr B BMIe TIas’oo00pasHHX I[IOTOKOB, TaKxXe IMIPOXOHNAT uepes
cucreMy KOJIJIEKTOPHBIX prGOHpOBO,D;OB Kackaoa K XOJIOOHEIM JIOBYUKAaM
(paboramuyMm npm Temrneparype okojio 203 K (=70 rpan. C)), Tme OHU
KOHIIEHCUPYIOTCS M 3aTeM IIOMENAalnTCad B COOTBETCTBYIME KOHTEMHEPH IJif
TPAHCIOPTUPOBKM MIM xXpaHeHMsa. Tak Kak YyCTaHOBKa IO oOOoTaleHUo
COCTOMT M3 MHOTMX THCSY LUeHTpudbyr', coOpaHHEE B KacCKaIbl, CO3HalTCH
MHOT'OKMJIOMETPOBEIE KOJIJIEKTOPHEIE pr@OHpOBO,HBI KaCKaIoB C ThICAYaMM
CBapHHIX BOB, npuyueM cxeMma OCHOBHOM YaCTM WUX COEeIOMHEeHUN
MHOTOKPAaTHO TIHoBTOpsaeTcsa. OOOpynoBaHME, KOMIIOHEHTEH n CUCTEMH
TPyOONIPOBONOB M3TOTABJIMBAKTCA C COOJIOOEHMEM BHCOKMUX TpeDOBaHUM K
BAKYYM—IIJIOTHOCTM M UYMCTOTEe OOpaboTKM.

2.5.2.2.1. CucrTeMsl nomgaum/ CUCTEME orsozma 8401 20 000 O
"nponykTa" m "xBocTOB"
CneumasibHO paszpaboTaHHBE Wi
IIOOT'OTOBJIEHHEIE TEXHOJIOTUUYECKME

CUCTEMH, BKJIOUAKINE :
(B pen. Ykaszsa Illpesunenta PO or 14.10.2008 N 1464)

16



2.5.2.2.1.1.

[InTammre aBTOKJIABEH (mmm cCTaHUWM) ,
UCIHoJib3yeMele nJjid nomaum UFg B KacCKaIObel
ueHTpmbyr npm nmasjeHum no 100 xlla

(15 oyHT/KB. IOMM) u IpM CKOPOCTHU
1 xr/u VI doree, [IOJIHOCTLIO
MBTOTOBJIEHHEE U3 MaTepuaJioB, CTOMKUX
x UFyg, MM BallMileHHEIE IIOKPEITMEM U3
HMX C COOJIIEHMEM BEICOKMX TpPeOOBaHUM
K BAKYyM—IIJIOTHOCTH u YycToTe
06paboTkM

(e pen. Ykaszsa IllpesuneHTta PP ot 14.10.2008 N 1464)

2.5.2.2.1.2.

(B pen. VYxaz3o0B
N 1464)

2.5.2.2.1.3.

(B pen. VYxasz3oB
N 1464)

2.5.2.2.2.

(B pen. Ykaza II

2.5.2.2.3.

IecyOnIuMaToOpsl (MM XOJIOOHBE JIOBYIIKM) ,
MCIIOJIb3yeMele 10Jid BrelBenmeHmda UFg wus3

KacKalgoB npu maBJieHuM nmo 3 klla
(0,5 odyHT/KB. mOoOUM), IIOJIHOCTBIO
M3TOTOBJIEHHBIE U3 MaTepI/Ia.HOB, CTOﬁKMX
x UFy, MM BallMileHHEIE IIOKPEITMEM U3
HUX C COOJIOOEHMEM BBICOKMX TpPpebOoBaHUM
K BAKYyM—IIJIOTHOCTU u YycToTe
06paboTKM . Iecy0birmaTOpsL CIIOCOOHEI

oxmaxmarecsa no 203 K (=70 rpamn. C) u
HarpeBaTbcsa no 343 K (70 rpanm. C)
llpesunenTa P® ot 12.05.1997 N 468,

Cranuum "nponmykra" 1Z8 "xpocTOB",
VICIIOJIb 3y EeMEIE I oTBOLA UF¢ B
KOHTEMHEDPHL, obopyInoBaHMe "
TPyDOONIPOBOIEL KOTOPHIX [IOJIHOCTBI
MBTOTOBJIEHE M3 MaTepMalioB, CTOMKUX K
UF¢, wim 3alMileHBl [NOKPBITMEM M3 HUX C
COOJIIOEeHMEM BEICOKMX TpeOOBaAHUN K

BAKYYM—IIJIOTHOCTU M UMCTOTe OOpaboTKM
lIpesunenTa PO ot 12.05.1997 N 468,

MammHHBEE CHCTEMEBL KOJIJIEKTOPHBIX
TPyDONIPOBOIOB

CneumasibHO paspab®oTaHHEE VI
IIOOT'OTOBJIEHHEE CUCTEME TPYOOIPOBOIOB
M KOJUJIEKTOPOB  OJid yIoepxaHusa UFg
BHYTPU LeHTPUQYXHEX KacKamoeB. OTa
ceTb TPyDONIpPOBOIOB OOBIYHO
npencrasjsaeT cobon cucremy c
"TPOMHEIM" KOJIJIEKTOPOM, " Kaxnasa
ueHTpUudyra coenMHeHa C KaxIeM U3
KOJIJIEKTOPOB . CrienoBaTeJIbHO, cxeMma
OCHOBHOUI JacTu nx COeOMHEHUSI
MHOTOKPaTHO IIOBTOPSAETCH. OHa
IIOJIHOCTBIO M3TOTaBJIMBAETCS U3 CTOMKUX
K UFyg MaTepraJoB c cobJyoIeHreEM
BHICOKMX TpPeOOBaHMM K BaAKYYM-IIJIOTHOCTM
¥ uucToTe OBpaboTKU

pesunenTa PO ot 14.10.2008 N 1464)

Macc-CIneKTpOMeTpPr / MOHHBEIE MCTOUHUKU
nnsa UFg

CneumasibHO pa3paboTaHHBIE VZnpeZi
IIOOTOTOBJIEHHEE MaTHUTHEE NI
KBaIpyIlOJibHEE MaCC—CIIeKTPOME TPHL,
CIIOCOOHBEIE NPOMBBOIUTL NPAMOM OTOOP
npo® nomaBaeMo¥ MacchH "npomykTa'" o mIu
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"xBocTOB" M3 Ta30BHIX NOOTOKOB UFg m
obJjlajanuye IIOJIHEIM HabopoM CJIeOyMUX
XapaKTEePUCTUK :
1) ymembHas paspemannas CIOCODOHOCTH
no macce cBoue 320;
2) comepxaT MIOHHEIE VMCTOUYHUKMU,
MBTOTOBJIEHHEE M3 HUXPOMa MJIM MOHEeJS
Wiy 3allMileHHBIE IIOKPEITMEM M3 HUX, nim
HUKEJIMPOBAaHHEIE ;7
3) comepxaT MOHMB3ALMOHHEE MCTOYHUKU C
OoMOaAPIUPOBKOM BJIEKTPOHAMMU;
4) comepxar KOJIJIEKTOPHYIO cucTeMmy,
OPUTONHYI IJIS M30TOMNHOT'O aHalus3a

(B pen. Ykazsa IllpesunmeHTa P® or 14.10.2008 N 1464)

2.5.2.2.4. [IlpeoBpaz30BaATEIM YACTOTH 8502 39 800 0;
CrieunalibHO paspaboTaHHBE nnu 8502 40 000 O;
IOOT'OTOBJIEHHEIE npeobpazosaTenn 8504 40 900 9
YaCTOTE (Taxxe V3BEeCTHLE Kak
KOHBEPTEPH MM MHBEPTOPHI) OJIS IUTAHUS
CTaTOpPOB oBUTaTesneu, YKas3aHHEIX B
NIYHKTE 2.5.2.1.2.4, ZNpes JyacTu,
KOMITOHEH TH " noncOopKM TaKUX
npeobpasoBaTesiel 4acTOTH, obJjanaluye
ITOJIHEIM HabopoMm CJIe Iy
XapaKTEPUCTUK :
1) MHOTO®GasHBIM BEXOX B OMala30HE OT
600 mo 2000 Twu;
2) BHICOKAad CcTa®uUIbLHOCTb (co
crabunmzaumey yacToTe Jyume 0,1%);
3) HUBKMKE HeJIMHEeMHBE MCKaxeHus (MeHee
2%) ;
4) KODQOULIMEHT [IOJIE3HOT'O OEeVICTBUS
cBemne 80%

(B pen. Ykasa IllpesuzmeHTa PP ot 14.10.2008 N 1464)

2.5.2.2.5. CrneumnaJibHO npenHa3HadyeHHbE mwnu 8481 30;
IIOOT'OTOBJIEHHEIE PYUYHEIE w8481 80
aBTOMaTUUYECKHUE CTOIOPHEE n
peryamupyoimme KJlaraHe cribOOHHOTO
TUII&, W3TOTOBJIEHHHIE M3 MaTepMaJioB,
KopposuecTokux k UFg, MM 3alMileHHBEE
IIOKPEITVIEM nus TaKMUX MaTepmnasion,
oynameTrpoM oT 10 MM mo 160 MM  moia
VICIIOJIE 30BaHUSA B OCHOBHEIX W
BCIIOMOT'ATeJIbHEX cucTeMax
Ta30LEeHTPUDYKHEIX YCTaHOBOK 1o
oboTraleHNID

(m. 2.5.2.2.5 BBenmeH YkasoMm llpesuneHTa P® ot 14.10.2008 N 1464)

[loSCHUTEeJIbHOE 3BaMeuaHue (x nyHxkTam 2.5.2.2 - 2.5.2.2.5).
ObopyInoBaHMe, YykasaHHOe B IyHkTax 2.5.2.2 - 2.5.2.2.5, BCTymnaeT B
HeNnoCpenCTBEHHEMN KOHTAaKT C TEeXHOJIOT'UYECKVM razom UFg wmam

HEINOCPENCTBEHHO yIpaBJsgeT paboToy LeHTPpUbYyT M NPOXOXIEeHMEM I'azsa OT
ueHTpMudyIrn K LeHTpudyre M M3 Kackaza B Kackam.
(B pen. Yxaza llpesunenta PO ot 14.10.2008 N 1464)

[IpyMeuaHue (K nyHkram 2.5.2.2.1 - 2.5.2.2.1.3; 2.5.2.2).
Crorikme k UFy MaTepmasiel BKJIIOUAT HepXaBeolyln CcTallb, AaJIOMUHUI,
aJIIOMVMHMEBEIE  CIIJIaBH, HMKEJIb WM CIJIaBH, comepxamme 60% u Oojee
HUKEJIA .
2.5.2.3. CriennalibHO paspaboTaHHbE nnm

IIOOTOTOBJICHHEIE C60pKVI n KOMITOHEHTEL
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oss VICIIOJIbL 30BAHUS npu
razonuddys3mMOoHHOM OOOTAUlEHUN :

BromHoe 3ameuaHMe. Ilpu raz30auddy3MOHHOM MeTone pasznesyieHnsa
M30TOIIOB INPUPONHOTO YypaHa, OOeIHeHHOTO YypaHa WM CIeuualjibHOT'O
pacluenaganuerocs MaTepMaa OCHOBHOM TEXHOJIOTUUYECKOM cOopkoOM
aBJigeTCs crielyaJib HEll IIOPUC TEIM raz’oanddy3MOHHEM tapbep,
TENnJIOOOMEHHMK MOJI OXJIaXIeHMS r'asa (KOTOPHM HarpeBaeTCcsa B I[Ipollecce
C)KaTI/LC[) 7 YIIJIOTHUTEJIb HBIE KJIallaHBl M peTryJiMpyKlMe KJlallaHEL, a TaKXe
TPyOONnpoOBOObl. I[IOCKOJIBEKY B I'a3’0nMddy3MOHHOM TEXHOJIOTUM MCIOJIb3YyeTCH
mecTudTopPUC TEIM ypaH (UFg), BCe oOOpymoBaHUEe, TpyOONPOBOIE U
IIOBEPXHOCTU MU3MEPUTEJILHEIX NPUOOPOB (KOTOPEIE BCTYIAT B KOHTAKT C
Ta30M) M3TOTABJMBAKTCS M3 MATEPMAJIOB, COXPaHAOIMX CTaOWUIJIBHOCTL IIPU
koHTakTe c UFg. TazomunddysmoHHas yCTaHOBKA COCTOUT M3 pala TakUxX
cbopok, Tak UYUTO MX KOJMUECTBO MOXeT OBTb BaXHBM [IOKasz3aTeJeM
KOHEUHOI'O IpelHas3HAUeHUS.

(B pen. Ykaza Ilpesunenta PO ot 04.02.2004 N 141)

2.5.2.3.1. T'azonuddy3moHHEEe Oapbephl:

2.5.2.3.1.1. CneumasbHO paspab®oTaHHEE mnmr 8401 20 000 O;
IIOOT'OTOBJIEHHEE TOHKUE, nopuctTele 8421 39 900 O
duneTpE ¢ pasmepom nop 100 - 1000 A
(anrcTpeM) , TosmmmHOM 5 MM (0,2 norMma)
WY MeHblle, a InJjsa Tpybdartex dopwMm
ouamMeTpoM 25 MM (1 @mooviM) MM MeHblle,
MUB3TOTOBJIEHHEE ns MeTaJlJINueCKUX,
TOJIVIMEPHBIX NI KepaMuue CKUX
MaTepunasios, CTOMKUX K KOppo3un,
BEIBEIBAeMOM UFg
(B pen. Ykaszsa lpesunenta PO ot 14.10.2008 N 1464)

2.5.2.3.1.2. CrneurajyibHO TMOAI'OTOBJIEHHEE COEIMHEHUI
WIIn TOPOIUIKM oJis M3TOTOBJIEHUSA
buneTPOB, YKa3aHHBIX B IyHKTE

2.5.2.3.1.1, pas3sMepoM dYacCTHull MeHee
10 MKM M BEICOKOM OINHOPOIHOCTBLIO MX IIO
KPYIIHOCTH, KOTOPHIE crieMaJibHO
[IOOTOTOBJIEHEL nJis raz’oanddy3MOHHEIX
OapbepoOB, MBTOTOBJIEHHEE U3:

2.5.2.3.1.2.1. HuKeJNsa UJIM CIJaBoB, cozepxaumx 60% 7504 00 000 9
unyu 6oJiee HUKEJIS;
(B pen. Ykaszsa IllpesmnenTta PO or 14.10.2008 N 1464)

2.5.2.3.1.2.2. okcuma aJIOMMHUSI; 2818 20 000 O
(B pen. Ykaszsa IllpesuneHTta PP ot 14.10.2008 N 1464)

2.5.2.3.1.2.3. cromkux k UFg nmojnHOCTBI dTopmpoBaHHEIXx 2903 39 900 O
YIJIEBOOOPOINHEIX IIOJIMMEPOB C UYMCTOTOM
99, 9% mam OoJiee

(e pen. Ykaszsa IllpesuneHTta PP ot 14.10.2008 N 1464)

2.5.2.3.2. Kamepw mubdyz0poB 7310 10 000 0O;
CneumnajibHO pas3paboTaHHbEEe mwnu 7508 90 000 9;
[IOOT'OTOBJIEHHEE repmeTmuHele 7611 00 000 O;
LUMIMHIOPUMYECKME COCYIE IMamMeTpoMm Oojee 7612
300 MM (12 morMoB) u OJmHOM  BoJiee

900 MM (35 OoOMMOB) MM NPAMOYT'OJIbHLBE
COCyIH CPaBHMMBEIX pPas3MepoB, MMemMe
OIOVH BIIYCKHOM u oBa BHIMTY CKHBIX
natpyfka, IMaMeTp KaxXIOoTO M3 KOTOPHIX
Bojee 50 MM (2 movMma), IOJ9 HIOMEleHUS
B HUX razonnddysmMoHHEIX Oapbepos,
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U3TOTOBJIEHHEE U3 CTOVMKUX K UF¢

MaTepmrnasioB niim IIOKPEBITEIE MM nu
IIpeJHa3Ha4YeHHEIe OJ1A YCTaHOBKU B
T'OPM3OHTAJIBHOM jZnpn%s BEPTUKAJIEHOM
TIOJIOXEHUU

(B pen. Ykaza llpesunenTta PO or 14.10.2008 N 1464)

2.5.2.3.3.

KoMnipeccopsl 1 ra3onyBKU

CneumaJibHO pazpaboTaHHbEe W
IIOOTOTOBJIEHHEE (OCEBEIE, LIEHTPOOEXHBIE
NI o6BEMHEIE KOMIIPECCOPELL NI

Ta300yBKM C I[IPOMBBOIUTEJIBHOCTBI Ha
Bxome 1 ky®6. M/MuH miu 6Gosiee UFg u C
IOaBJIeHMEM Ha BHEIXOIIE oo HEeCKOJIbKUMX
coTeH xIla (100 odyHT/KB. mOoMMm),
IpenHa3HaYeHHEe OJig OOJITOBPEMEHHOMN
SKCIJIyaTaluum B cperne UFg C
BJIEKTPONBUTATEJIEM COOTBETCTBYIIEN
MOIIHOC T WUITU 6e3 HeTro, a TakKxe
oTmesibHEIE COOPKM TaKUX KOMIIPECCOPOB U
Tas’0nyBOK. Sl KOMIIPECCOPELL n
Ta300yBKM MMeWT Ilepellal OaBJIEHMS OT
2:1 no 6:1 ¥ wM3TOTABJIMBAKLTCS U3
CTOMKUX K UFyg MaTepraJioB W
MIOKPHBAKTCS UMM

(B pen. Yxaza llpesmunenta PO or 14.10.2008 N 1464)

2.5.2.3.4.

YIJIOTHEHMSA BpallaUMXCA BaJIOB

CneumnasibHO pas3paboTaHHBEIE NI
IIOOT'OTOBJIEHHEE BaKyyMHBE YIIJIOTHEHUHA,
YCTaHOBJIEHHEIE Ha CTOPOHEe IomaduM U Ha
CTOPOHE BHIXOIAa IJIA YIIJIOTHEHudA Baja,
COeIMHARIETO POTOp KOMIpeccopa Win
ra300yBKM C I[PMBOOHEIM OBUTATEJIEM C

TEeM, UTOOH obecneumThb HaIeXHYI0
repMeTu3almo, NIpenoTBPAallalIY0
HaTeKaHue BO3Oyxa BO BHYTPEHHII
KaMepy KoMIlpeccopa WIn Tas’0nyBKMU,
KoTOopada HaloJIHEHA UFs. Takue
YIJIOTHEHMS OOBIUHO IPOEKTUPYITCH Ha
CKOPOCTb HaTekaHusa OybpepHOTO Trasa

MeHee 1000 xy6. cMm/MmH (60 Ky6.
IIOMM/ MVH)

(B pen. Ykaszsa IllpesuneHTta PO ot 14.10.2008 N 1464)

2.5.2.3.5.

TennooOMeHHUKM IOJia oxJjaxneHmusa UFg
CneumasibHO pa3paboTaHHbBe W
IIOOT'OTOBJIEHHEIE TeHHOOGMeHHI/IKVI,
M3TOTOBJIEHHEE ns CTOMKUX k UFyg
MaTepMaJiOB WMJM IIOKPBITHE VIMU (Ba
MCKJIIOUEHMEM HepXaBeolley CcTajn) ZNpa%i
Menbio, WM JIOOBIM COUeTaHMeEM DTUX
METAJIJIOB M pPAaCCUMTAHHEE Ha CKOPOCTH
VB3MEeHEHUS OaBJIeHUs, onpenesgrmero
yTEeuKy, MeHee 10 Ila (0,0015
byHT/KB. OoOMM) B Yac IOpu nepenane
maeyiedus 100 xIa (15 dyHT/KB. IOMM)

(B pen. Ykaszsa IllpesmuneHTta PP or 14.10.2008 N 1464)

2.5.2.4.

CneumaJibHO paszpaboTaHHEE NI
IOOTOTOBJIEHHEIE BCIIOMOT'aTeJibHBIe
CUCTEeME, OOOpyIOOoBaHME ¥ KOMIIOHEHTEL
oJis MCIIOJIb30BaHUA npu
raszoanuddy3MOHHOM OOOTAlIeHUM &
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BBOIHEIE B3aMeuaHMs. BconomMoraTeJibHEIE CUCTEMH, O0OOpyIOBaHME U
KOMIIOHEHTEL oJis raz’oanddy3MOHHEIX YCTaHOBOK 1o oboraleHno
IpencTaBJiglnT CcOOOM CHUCTEeMbl YyCTAaHOBKM, HeoOxomumele njisa nomaum UFg B
razonuddys3mMoHHyI0 COOPKY, IJIS CBA3M OTIEJIbHHX COOPOK Mexny coboM u

obpa30oBaHuUsAa KackaloB (e CTyIIeHeNn) C leJyIbl IIOCTEeIeHHOTO
OOCTWXeHMA OoJjlee BEICOKOT'O OboralleHMa U M3BJedYeHuda "nponykra" u
"xpocToB" UF¢ m3 mrddy3MOHHEIX KAaCKaOOB. BBUAY BHEHCOKOMHEPLMOHHBIX
XapakTepUCcTUK IMOQy3MOHHEIX KacCKaIOoB Jioboe INpepeBaHMe ux paboTh,
OCOBEHHO nx OCTaHOBKA, IPMBOIOAT K CEPbEesHEM I[IOCJIENCTBUAM.

CrnemoBaTeJyibHO, Ha Traz’omuddy3MOHHOM YyCTAHOBKE BaXHOE SBHAUEHMUE MMEIT
CTpOTOe M TI[OCTOSHHOE INOoIIepXaHMe BakKyyMa BO BCEX TEeXHOJIOTMYECKUX
cucreMax, aBTOMaATHUUECKad 33alnmTa OT aBapMVI M TOUHOE aBTOMaTHMUeCKOe
peryaMpoBaHMe I[OTOkKa TIaza. Bce »3T0 OPUMBOIUT K HeOOXOOMMOCTHU
OCHalleHUS YyCTAHOBKM OOJIBIIMM KOJIMUECTBOM CIELMaJIbHEIX M3MEPUTEJbHEX,
peryaupyonux M yopaejgsomux cucreM. O6OvluHO UFg wmcnapserca us
UMJIMHIPOB, IIOMEIEeHHEX BHYTPM aBTOKJIABOB, M IIOoIaeTCsa B I'as’000pasHOM
bopMe K BXOOHEIM TOYKAM dYEpes CUCTEMY KOJIJIEKTOPHBEIX TPYyOONPOBONOB
kackazma. "lpomykT" m "xBocTH" UF¢, nocrynamoumye M3 BEXOIHEIX TOUYEK B
BMIe TIas’000pasHBIX I[IOTOKOB, INPOXOOAT UYepe3 CUCTEMY KOJIJIEKTOPHBIX
TPpyDOONPOBOOOB Kackama Jubo K XOJIOOHBIM JIOBYIIKAM, hpiZiele) K
KOMIIPECCOPHEM CTaHUMAM, TIOe Ta3000pasHEl OOTOK UFg cxmxaeTcsa u
3aTeM INOMelaeTCsa B COOTBETCTBYHUME KOHTEMHEDPH OJIA TPaHCIOPTUMPOBKU
WM  XpaHeHud. I[loCkOJbKYy TazonnddysmMoHHAS YyCTaHOBKA IO OOOTAlleHMIO
yMeeT OOJIbIIOe KOJMUEeCTBO TIaz’oauddy3MOHHEIX COOPOK, COOPAaHHEIX B
KacCKalbl, CO3HAITCA MHOTOKMIIOMETPOBHE KOJIJIEKTOPHEE TPyOONPOBOOH
KacCkaloOB C THCHYaMM CBAPHEX UWBOB, IIpMUEeM CXeMa OCHOBHOM UYacTU UX
COeIMHEHMM MHOTOKPAaTHO IOBTOPSAETCH. ObopynoBaHue, KOMIIOHEHTH U
CUCTEME TpyOONpOBOIOOB M3TOTABJIMBAITCA C cobJioIeHEM BBICOKMX
TpeOOBaHUM K BaKYyM-IIJIOTHOCTM M UYMCTOTEe OOpPab®OoTKM.

2.5.2.4.1. CucTeMsr nomaumu / CUCTEMH oroma 8401 20 000 O
"mponykra" m "xBoCcTOB"
CneumasnibHO paszpaboTaHHBE W
IOOTOTOBJIEHHEIE TEeXHOJIOTHUECKUE
CUCTEMH, CIIOCOOHEE paborars npm
maeyiedun 300 xIla (45 QyHT/KB. IONM)
WM MeHee, BKJIoUASd:
(B pen. Ykaszsa Illpesunenta PO ot 14.10.2008 N 1464)

2.5.2.4.1.1. [IMTamnmye aBTOKJIABE (1111 CUCTEMH) , 8419 89 98
MCIIOJIb 3y EMEIE i nomaum UFs¢ B
razonnuddy3MOHHEIE KaCKaIbl

(B pen. Ykaszsa IllpesuneHta PO ot 14.10.2008 N 1464)

2.5.2.4.1.2. OecyOaMMaToOPE (MM XOJIOOHEIE JIOBYIWIKM) , 8419 89 98
VCIIOJIb3YyeMble IJid BeBemeHus UFg us
raszonuddy3mMOHHEIX KaCKaIOB

(B pen. VYxazor IlpesummenTta P® or 12.05.1997 N 468, or 14.10.2008

N 1464)

2.5.2.4.1.3. CTaHUMM OXWXEHMUS, Toe UF B 8419 89 98
razoobpasHoOn dbopme ns Kackazma
CXMMaeTCsa ¥ OXJIaXIaeTCsd IO XUIKOTO
COCTOSHUS

(e pen. VYkasz3or IpesuzgeHTta P® ot 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.4.1.4. Cranuum "nponyxra" W "xpocToB", 8419 89 98
VICIIOJIb 3y €MEIE oJisg 3aroJIHEHUS
KOoHTeMHepoB UFg
(B pen. VYxazo IlpesumeHTta P® or 12.05.1997 N 468, or 14.10.2008
N 1464)
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2.5.2.4.2.

CucTeMBl KOJIJIEKTOPHEIX TPpyOONpPOBOIOB

CneumasibHO paszpaboTaHHBE W
IIOOT'OTOBJIEHHEIE CHUCTEMEBL pr@OHpOBO,HOB
M CHUCTEMEI KOJIJIEKTOPOB OJ1dA YIOePpXaHnA
UFg BHYTPHM Ta30IMddy3MOHHEIX KAaCKaIOB.
OTa ceTb TpyOONpPOBOINOB IpencTabyisgeT
cobon cucreMy c " nBOVHEM"
KOJIJIEKTOPOM, roe Kaxmoas auerka
cCoeIMHeHa C KaxXIbBM U3 KOJIJIEKTOPOB

(B pen. Ykaszsa IllpesunenHTa P® ot 14.10.2008 N 1464)

2.5.2.4.3.

2.5.2.4.3.1.

BakyyMHBIE CUCTEMH :

CneunaJibHO paszpaboTaHHbEe NI
IIONT'O TOBJIEHHEIE KPYIIHBE BaKyyMHEIE
MarmcTpalM, BaKyyMHHE KOJIJIEKTOPHL U

BAaKyyMHEE HACOCH IPOU3BOAUTEIJIEHOCTHLIO
5 ky6. M/mMuH (175 ky6. byT/MuH) uImn
OoJee

(B pen. Ykaszsa Illpesunenta PO or 14.10.2008 N 1464)

2.5.2.4.3.2.

BakyyMHEIe HaCOCH, CrelmrajibHO
pazpad®oTaHHEE WM MHNOOTOTOBJIEHHBE IJIS
paboTel B comepxamen UFg aTmochoepe u
VMB3TOTOBJIEHHEIE M3 AJIOMMHMS, HUKEJIS WK
CILJIaBOB, coIepxaumx Oojee 60% Hukelsd,
WM HOKPHTEE MMM. OTM HACOCH MOI'YT
OBITH WMJIU POTAUVMOHHEIMM WMJIM IIOPIIHEBBIMNU,
mMeThb BHEITECHARIIME jZ8
bTopucTOYTIIEPOIHEIE YIIJIOTHEHUS, a
TaKxe B HUMX MOTYyT IPUCYTCTBOBAThH
crielMaJibHele paboume XUIKOCTHU

(B pen. Yxaszsa IllpesuneHta PO or 14.10.2008 N 1464)

2.5.2.4.4.

CTONOpPHEE M peryyMpyolMe KialaHb

CneumasibHO paszpaboTaHHBE W
IIOOT'OTOBJIEHHEE PYUYHEE W
aBTOMaTHMUEeCKHME CTOIIOPHEE 171
peryaupyomme KJIaTlaHbl cusb QOHHOTO
TuIa, U3TOTOBJIEHHEIE M3 CTOMKMX k UFg
MaTepMaJsioB, OMaAMETPOM or 40 oo
1500 mm (o 1,5 mo 59 nmommMoB) misa
YCTaHOBKU B OCHOBHEIX jZ8
BCIIOMOTI'aTeJIbHBIX cucreMax
raz0anddy3MOHHEIX YCTaHOBOK o
oboralle HUIO

(B pen. Ykaszsa IllpesuneHTa PP ot 14.10.2008 N 1464)

2.5.2.4.5.

Macc-ChneKTpoMeTps / MOHHBEIE MCTOUHMKU
nisa UFg

CneumasibHO paszpaboTaHHBE NI
IIOOT'OTOBRJIEHHEE MaT'HUTHEE NI
KBagpyIliOJIbHEIE MacCC—CIIEKTPOMETPEHI,
CIIOCOOHBEIE TINPOMBBOIUTL NPAMOM OTOOP
npo® nomaraeMo¥ Macch "npomykTa'" mIu
"xBocTOBR" M3 Tas’0BEX OOTOkOB UFg m
obJlamamnume BCEMU cJle oy oMM

XapaKTEepPUCTUKAMA :

1) ynernbHas paszpeumawnumas CIOCOOHOCTH
no macce cauue 320;

2) comepxaT MIOHHEIE MCTOUYHUKMY,
M3TOTOBJIEHHEIE U3 HUXPOMA WM MOHEJS
Wiy 3allMlileHHBIE TIOKPEITMEM M3 HUX, nim
HUKEJIMPOBAHHEIE ;
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3) comepXxaT MOHMUB3ALMOHHBE MCTOUHUKMU C
OoMOaAPIMPOBKOM BJIEKTPOHAMU;
4) conmepxart KOJIJIEKTOPHYI CUCTEMY,
NPUTOIHYI IJIS M3O0TOMNHOTO aHaJiM3a

(B pen. Ykasa IllpesunenHTa P® or 14.10.2008 N 1464)

[IOICHUTEJIbHOE BaMeuaHue (x nyHxkTam 2.5.2.4.1 - 2.5.2.4.5).
ObopyInoBaHMe, YykasaHHOe B NyHkTax 2.5.2.4.1 - 2.5.2.4.5, BCTynaer
B HENOCPEHNCTBEHHHM KOHTAKT C TexHoJjiorMueckuM rasoM UFg gwmbo
HENOCPENCTBEHHO pPeryJMpyeT IIOTOK B npenesax Kackaza. Bce
IIOBEPXHOCTM, KOTOPEE BCTYyNalT B KOHTAKT C TEXHOJIOTMUECKMM I'a30M,
LEeJIMKOM M3TOTaBJIMBAKTCSA M3 CTOMKUX K UF MaTepMraJioB I
IIOKPHBAITC S VIMU . Onsa Lesen pasnesios, OTHOCSAUMUXCS K
raszonuddys3mMOHHEIM YCTPOMCTBAM, MaTepHualiH, CTOMKME K KOoppos3un,
BHIBEIBAeMoOM UFg, BKJIOUAT HEepXaBeoUyio CTaJlb, aJIlOMUHUM, aJliloMMHMEBEE
CIJIaBH, OKCMI aJIOMMHMS, HUKEJIb MM CIJIaBH, cozepxamme 60% wam
BoJjiee HHUKeJsa, a Takxe cToMkue k UFg TOJNHOCTBID QTOPMPOBAaHHEE
YTJIEBOOOPOOHBIE I1OJIMMEDEH.

2.5.2.5. CneumnajibHO pas3paboTaHHbEEe NI
IIOOT'OTOBJIEHHEIE CUCTEMEL, obopynoBaHMe
Y KOMIIOHEHTH IJIS MCIOJIb30BaHMA Ha
yCTaHOBKax aAPpPOOMHAMUUECKOT'O
oborameHmns :
BBomHEIE 3amMeuaHMA. B mpoueccax aj’ponoMHaMMYecKOoTo oborameHusa
cMechb rasoobpaszsxHoro UFg m  Jerxkoro rasa (BOmopon WM T'eJuM)
CXMMaeTCsa M 3aTeM I[IpOolyCKaeTCcsa depe3 paslesdolye DBJIEMEeHTH, B

KOTOPEIX M30TOINHOEe pasIeJleHMe 3aBepllaeTcs IIOCPEeICTBOM I[IOJIyUeHUS
OOoJIbIMX LIEHTPOOEXHEIX CUJI 10 I'€eOMETPUM KPUBOJIMHEMHOM CTEHKMU.

YcnemHoO paspaboTaHBl OBa Npolecca S3TOTO THUIa: MNPOLecC COIJIOBOTO
pasmesyieHMsa M IpPOlLECC BUXPEBOM TpyOku. HOinsa oBoux IpolleCCOB
OCHOBHBEIMM KOMIIOHEHTaMM KacCcKala pas3OeJIeHMA ABJIAITCA LUUMIIMHIPUYECKUME
KopInyca, B KOTOPEIX PasMEUEHEl CIielMaJIbHBIE pPa3neJiMTeJIbHBIE SJIEMEHTEL
(conmyia maM BUXpPEeBHE TPyOKM), T'A30BHE KOMIPECCOPHE M TENJIOOOMEHHUKN
OJia ynajleHusa ofpas3yllerocs NpM cXaTuM Temja. [OiIa aspolMHaMudeCKUX
YCTaHOBOK TpebyeTcsa LeJsill  pAn Takux KackaloB, Tak dYTO MX
KOJIMYeCTBO MOXeT CIIYXUTBb BaXHBIM IIOoKa3aTesyieM KOHEUYHOTI'O
MCIIONIb30BaHMUA. [IOCKOJIBKY B anspOoIMHAMMUECKOM IIpOlleCCe MCIIOJIb3yeTCs
UFg, NOBEPXHOCTHM BCEeTO OOOpPYyIOOBaHMA, TPyOONPOBOIOB M M3MEPMUTEJIbHEIX
nprbOopPOoB (koTOPEIE BCTYyalOT B KOHTAKT c rasoM) IOJIKHEL
M3TOTaBJIMBATBECSA M3 MaTepMaJjioB, COXPaHAOIMX YCTOMUMBOCTD npu
xkoHTakTe c UFg.

[logcHUTEeJNIbHas 3alucka (k mnyHkTam 2.5.2.5.1 - 2.5.2.5.12).
3JIeMeHTH, YyKasaHHBEEe B NnyHkTax 2.5.2.5.1 - 2.5.2.5.12, BCTynawoT B
HenocpeInCTBEeHHHM KOHTAKT c TEeXHOJIOTUMUYECKM Tasom UFg; Jwmbo
HENOCPEeICTBEHHO PpPeTyJuMpyinT IOTOK B npenejax Kackaza. Bce
IIOBEPXHOCTH, KOTOPEIE BCTYyIamwT B KOHTaAaKT C TeXHOJIOIT'MYeCKMM I'a30M,
LIEJIMKOM MBTOTaBJIMBAKTCS U3 CTOMKUX kK UFg MaTeprasioB WM SallMIalTCs
IIOKPEITMEM M3 TaKMX MaTepuasioB. [yig lLiejiell IYHKTOB, OTHOCSAMNMXCS K
3JIEMEHTAaM aspoIMHaAMMUEeCKOoTo oforameHus, Koppos3uecTorkue k UFg
MaTepurasibl BKJIOYADT MeIb, HEepXaBeollyld CTajlb, AaJIloOMVWHNMM, AaJIlOMUHMEBHE
CrJjiaBh, HMKEJIb MM CIJIaBkl, comepxamme 60% wmnm Oojiee HUKeNd, a
TaKxe CTOMKME k UFs noJHOCTBK OGTOPMPOBAHHEE YIJIEBONOPOIHEIE
TIOJIMMEDHI .

2.5.2.5.1. Pas3pmenmuTeJIbHEE COIJla M UX COOPKU 8401 20 000 O
CrienmalibHO paspaboTaHHbE Wi
IIONT'OTOBJIEHHHE pasIesIMTeJIbHEIE COIlla,
cocrosmMe U3 MEeJIEBUOHEIX  M30THYTHIX
KaHaJIOB C paiuycoMm maruba MeHee 1 MM
(0BBEIUHO oT 0,1 o 0,05 MM) ,
Koppo3uecToMkux k UFg 1Z8 VIMEIMX
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BHYTPEHHIKD pPexXylyln KPOMKY, KOTOopas
pasmesdeT NpOoTeKamuMM uepes COIMJIO a3
Ha OBe Opakumm

(B pen. Ykazsa IllpesuneHTta PO ot 14.10.2008 N 1464)

2.5.2.5.2.

Buxpeprle TpyOKM M UX COOPKU

CneumasibHO paszpaboTaHHBE VZnpeZi
IIOOT'OTOBJIEHHEIE BUXPEBEIE prGKVI,
mMemrmme UMIIVMHOPUYECKYIO VI
KOHYyCOODpasHy bopMy, M3TOTOBJICHHHE
n3 KopposuecTonkux k UFg MaTepralios
WM 3BallMilleHHBlE IIOKPBITHMEM U3 TaKUX
MaTepmrnasioB )Z8 rMemrmmne IaMeTp oT

0,5 cM o 4 cM HOpM OTHOWEHUM IJIMHH K
ovameTpy 20:1 niam MeHee, a TakXe OIHO
W BoJee TAaHTEHLMAJIbHOe BXOIOHOE
orBepcTHe. TpyBkM MOTYT OHTH OCHAIEHE
OTBOIAMM COIIJIOBOTO TMUIlA Ha OOHOM WU
Ha 00OO0OmMX KOHIIax

(B pen. Ykaszsa llpesmnmenTta PO ot 14.10.2008 N 1464)

[ToaCHUTEeJIbHOE 3aMeudaHue.

8401 20 000 O

[InTaTesbHEM Tas IIOCTyIIaeT B BUXPEBYIO

TpyOKy IO KacaTeJIbHOM C OOHOTO KOHLIA WM Yepes 3aKpyuuBaolue
JIOTIATKM, WM Yepes MHOTOUMCIIEHHBEE TaHTeHLMAJIbHEE BXOIOHLIE OTBEPCTUS

BIOOJIb TPYOKM.

2.5.2.5.3.

KoMnpeccops ¥ Ta30IyBKU

CneumasibHO pa3paboTaHHBEIE NI
[IOLT'OTOBJIEHHEIE oceBrle UeHTPUdyXHBE
KOMIIPECCOPEL W ras30nyBKU NI
KOMIIPECCOPEL " ras’onyBKU C
ITOJIOXNMTEJIb HBIM cMelleHmneM,
M3TOTOBJIEHHEE M3 KOPPO3UECTOMKUX K
UFyg MaTepmraJsoB ZRpe%s 3alMile HHEIe
[IOKPBEITMEM ns TaKUX MaTepMraJioB,
IIPOMBBOOUTEJIBHOCTHI Ha BXOIe

2 xy®6. M/MuH miu 6Gojiee cmecu UF; u
Hecyumero raszsa (Bomopol MM TeJiuM)

(B pen. Ykaszsa IllpesuneHTa PP or 14.10.2008 N 1464)

[logcHUTEeJIbHOE 3aMedaHue.
nyHkre 2.5.2.5.3,

2.5.2.5.4.

YIJIOTHEHMS BpallallUxCsa BaJloB
CrieunajibHO pa3paboTaHHBE WIn
IIOOTOTOBJIEHHEE YIIJIOTHEHMA BpAlaAnIMXCH
BaJIOB, YyCTaHOBJIEHHEE Ha CTOPOHE
nmomauymM M Ha CTOPOHE BEIXOIlA 0Jis
YIIJIOTHEHMA Bajla, COEIMHAKIEIO POTOpP
KOMIIpeccopa WM pPOTOp I'a30nyBKMU C
NPMBOIOHBEIM IOBMITATeJIeM C TeM, UYTOOH
obecrneumnTs HaOexXHYI repMeTuUsaLuo,
npenoTBpallanilyo BEIXOII
TEeXHOJIOI'MYECKOT'O I'a3a WM HaTeKaHue
BO3IOyxXa WM  YIJIOTHAKRILETO TI'a3a BO
BHYTPEHHIOK KaMepy KoMIpeccopa VIV
ra3onyBKM, KOTOpas 3alloJIHEHa CMeChI
UF¢, M Hecylwero rasa

(B pen. Ykaszsa llpesunenTta P® ot 14.10.2008 N 1464)

2.5.2.5.5.

TenJoOBMEeHHUKY IJIS OXJIaXIeHUs Tasza

CrneumalsibHO paspaboTaHHBE U
IIOOT'OTOBJIEHHEIE TeHHOOGMeHHMKV[,
M3TOTOBJIEHHEIE U3 KOPPO3UECTOMKMX K
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Komnpeccops u Ia30nyBKU,
OOBIUHO MMEIT Iepenal nabBjieHus orT 1,2:1 mo 6:1.

8414 80

YKa3aHHEIE B

8484 10 000 O;
8484 90 000 0;
8487 90 800 0

8419 50 000 O



UFs¢ MaTepnasioB VIV 3allMile HHEIE
IOKPHITMEM M3 TAKUX MaTeprajiob
(B pen. Ykaszsa IllpesuneHTta PO ot 14.10.2008 N 1464)

2.5.2.5.6. Koxyxmu paszmessolyx SJIEMEeHTOB 8401 20 000 O

CneumasibHO paszpaboTaHHBE NI
IIOOT'OTOBJIEHHEE KOXYXU, W3TOTOBJIEHHBIE
n3 kopposuecToMkux k UFy MaTepralios
MM 3allMile HHBIE IIOKPBEITVIEM nus TaKMUX
MaTepMraJios, onsa IIOMelEeHsS B  HUX
BUMXPEBEIX TpPyOOK WM Pa3IOeJIMTEeJIbHEIX
cormneJt

(B pen. Ykaszsa IllpesuneHTa PO or 14.10.2008 N 1464)

[logcHUTeJbHOEe 3aMeuaHue. Koxyxmu, YyKasaHHBEEe B NyHKTe 2.5.2.5.6,
NPenCcTaBJAlnT CcOoOO0M LUMIMHIPMYECKME KaMephl nuamMeTpoMm Oojee 300 MM m
nnuHoy ©ojsee 900 MM MM NPAMOYTOJIbHHIE KaMephbl CPaBHMMBEIX pPa3MEpPOB U
MOTYT OBIThb IIpeHa3Ha4YEeHEL OJ14 YCTAaHOBKU B T'OPM3OHTAJIBHOM JZRpeZs
BEPTUKAJIBEHOM IIOJIOXEHUN .

2.5.2.5.7. CucreMs nomaum / cucTeMel oTBoma 8419 89 98

"nponykra" u "xBocTOB"

CneumasibHO paszpaboTaHHBE NI
IIOOT'OTOBJIEHHEIE TEXHOJIOT'MUEeCKME

CYCTEMH Wi oBopynoBaHUe oyis
000TaTUTEJIbHEIX YCTaHOBOK,
MUBTOTOBJIEHHEE U3 KOPPOBUECTOMKUX K

UFyg MaTepmraloB ZRp8%s 3alMile HHEIe

IIOKPBEITVIEM mus3 TaKMUX MaTepmnasion,

BKJIOUYAIMME :

(e pen. VYkasz3or IpesuzmeHTta P® ot 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.5.7.1. [InTapire aBTOKJIABE, [IeUM MJIM CUCTEMH, 8419 89 98
VICIIOJIb 3y EeMEIE IJ1s nomaum UFg o4
npouecca oboralmeHus

(e pen. Ykaszsa IllpesuneHTta PP ot 14.10.2008 N 1464)

2.5.2.5.7.2. OecyOamMaToOpPE (MM XOJIOOHBEIE JIOBYIIKM) , 8419 89 98
VICIIOJIb3YyEMBIE  IJIS BHEHIBEIEHUS HATPETOTO
UF; wm3 npouecca oborameHmnsa IJIs

rnocjlegywouero InepeMelleHN s
(B pen. VYkaszor Ilpesunenta P® ot 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.5.7.3. CTaHLUM OTBEPXIOSHUA NI oxmxeHus, 8419 89 98
MCIIOJNIb3yeMele 1Jisg BeBeleHusa UFg us
npouecca oborameHusa OyTeM CcXaTusa U
nepesona UFy B XUIOKYD WIM TBEPOYD
bopmy
(e pen. VYkaszsor IpesuzmeHTta P® ot 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.5.7.4. CraHuum "npomykra" W "xpocToB", 8419 89 98
UCIHoJyib3yeMele nyida nepemeumeHmsa UFg B
KOHTEMHEPEL

(B pen. VYxazoB IlpesumeHTa P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.5.8. CuCTEeMBl KOJIJIEKTOPHHX TPYyOONPOBOIOB 8401 20 000 O
CneumasibHO paspab®oTaHHEE VI
IOOT'OTOBJIEHHEE CHUCTEMH KOJIJIEKTOPHBIX
TPpyDONIPOBONOB, M3TOTOBJIEHHEIE ns

KoppozuecToVkux k UFg MaTepralsoB MM
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3alMIe HHEE IIOKPEITMEM ns3 TaKMX
Marepmasios, nOiua ynepxaHua UFs BHyTpM
aspoIMHaMMUEeCKMX KackaIoB. OJTa CeTb
TPyOONpOBONOB npencrapjigeT cobon
cucreMy C "OBOMHEIM" KOJIJIEKTOPOM, I'Ie
KaxIOBeM Kackald MIM Tpylla KackKaOob
COeIMHEHH C KaXIbM M3 KOJIJIEKTOPOB

(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

2.5.2.5.9.

2.5.2.5.9.1.

BakyyMHBIE CUCTEMH M HACOCH:

CrneumasibHO paspaboTaHHEE W
IIONI'O TOBJIEHHEIE BaKyyMHEE CYICTEME
NPOMB3BOOUTEJIBHOCTBIO Ha Bxome 5 KyO.
M/ MUH NI Boree, cocTosamme ns3
BaKyyMHEIX MarmcTpaneiu, BaKyyMHEIX
KOJIJIEKTOPOB M BaKyyMHHX HAaCOCOB M1
npenHa3HadyeHHbEe oyis paboTE B

comepxammx UFg I'a30BHIX Cpenax

(B pen. Ykaszsa IllpesunenHTa P® ot 14.10.2008 N 1464)

2.5.2.5.9.2.

CneumnalibHO paspab®oTaHHEE NI
IIOOI'OTOBJICHHEIE BaKYyyYMHEE HaCOCEHI OJ14a
PaboTE B comepxaumx UF¢ Taso0BHEX
cpenax " M3TOTOBJIEHHEIE ns
KoppozuecToVkux k UFg MaTepralioB MK
3alMIie HHBIe IIOKPEITUEM nus TaKMUx
MaTepMrajioB. B sTMX Hacocax MOTYT
NCIIOJIB30OBATHCHA YIIJIOTHEHUA nus
bTopzamMemeHHEIX YyTJIEBOOOPOLOB "

creumaljibHele paboume XUIOKOCTU

(B pen. Ykaszsa IllpesuneHTa PP ot 14.10.2008 N 1464)

2.5.2.5.10.

CrnieumalsibHEE CTOIIOPHEIE U perynnpyommne
KJIallaHEI

CneumalsibHO paszpaboTaHHBIE W
IIOOT'OTOBJIEHHEE pPy4YHBIE VZnpeZi
aBTOMaTHUUeCKMEe CTOIIOPHEIE )Z8
perynupyoimme KJIaTlaHbl cusbOHHOTO
THIA, V3T OTOBJIEHHEE n3
KopposuecTorkux k UFg MaTepralioB MK
3alyie HHBIe IIOKPHETHUEM ns TaKMUX
MaTepMnaJioB, O/aMETPOM or 40 mo
1500 MM nJjiss MOHTaxa B OCHOBHEIX "
BCIIOMOT'aTeJIbHEIX cucTeMax YCTaHOBOK

a’pooMHaMmMyYeCKOTro oborameHmnsd

(e pen. Ykazsa IllpesuneHTa PP ot 14.10.2008 N 1464)

2.5.2.5.11.

Macc-ChneKTpoMeTpr / MOHHBEIE MCTOUHMKU
nisa UFg

CneumasibHO paszpaboTaHHBE NI
IIOOT'OTOBRJIEHHEE MaT'HUTHEE NI
KBagpyIliOJIbHEIE MacCC—CIIEKTPOMETPEHI,
CIIOCOOHBEIE TINPOMBBOIUTL NPAMOM OTOOP
npo® nomaraeMo¥ Macch "npomykTa'" mIu
"xBocTOBR" M3 Tas’0BEX OOTOkOB UFg m
obJlamamnume BCEMU cJle oy oMM

XapaKTEepPUCTUKAMA :

1) ynernbHas paszpeumawnumas CIOCOOHOCTH
no macce cauue 320;

2) comepxaT MIOHHEIE MCTOUYHUKMY,
MBTOTOBJIEHHEIE WMX HUXPOMAa WM MOHEeJS
Wiy 3allMlileHHBIE TIOKPEITMEM M3 HUX, nim
HUKEJIMPOBAHHEIE ;
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3) comepXxaT MOHMUB3ALMOHHBE MCTOUHUKMU C
OoMOaAPIMPOBKOM BJIEKTPOHAMU;
4) conmepxart KOJIJIEKTOPHYI CUCTEMY,
NPUTOIHYI IJIS M3O0TOMNHOTO aHaJiM3a

(B pen. Ykasa IllpesunenHTa P® or 14.10.2008 N 1464)

2.5.2.5.12. Cucremel ormejienusa UFg oOT Hecymero
raza
CneumnaJibHO paszpaboTaHHbIEe W

IIOOTOTOBJIEHHEIE CUCTEMEl OJII OTIEJIEeHUS
UF¢ oT Hecywero TIasza (Bomopoma WM
Teausa)

(B pen. Ykaszsa IllpesuneHTta PO or 12.05.1997 N 468)

[JosCcHUTEJIbHEIE B3aMedaHusd. CucreMsl, YyKasaHHEE B IIyHKTE
2.5.2.5.12, npemHas3Ha4dYeHH OJIA COKpalleHMsa codepxaHus UFg B HecyleMm
rase OO OOHOM dYacCTM Ha MMJUJIMOH MJIM MeHee M MOTYT BKJIOYATh Takoe
obopyInOoBaHMe, Kak:

a) KPMUOTEHHHE TeNJOOOMEHHUKM U KpMoCenapaTopsl, CIOCOOHEE
co3maBaThk Tewmnepatypu —-120 rpan. C uiaM MeHee, WU

©) O6J0KU KPMOT'E€HHOT'O OXJIaXIOEeHNS, CIIOCOOHEIE co3naBaThb
TeMnepaTyprl -120 rpan. C uiIM MeHee, UK

B) OJIOKM pa3meJIMTEJIbHBIX COIeJ WK BUXPEBEIX TpyDOOoK s
ormejyieHusa UFg OoT Hecywero rasa, Winu

T) xoJomHele JioByumku UFyg, CIIOCOOHEIE CO3IaBaThb TEeMIepPaTypPE

-20 rpan. C muim MeHee.

2.5.2.6. CriennalibHO paspaboTaHHbE nnm
IOOTOTOBJIEHHEIE CUCTEME, ODOOpPyIOBaHUE
¥ KOMIIOHEHTH IOJIS MCIIOJIL30BAHMSA Ha
yCTaHOBKax XYMUUECKOTO OOMeHa WIu
MOHOOOMEHHOTO OOoTalleHUd :

BeonHEle 3amMeuaHMsa. Hes3HaumTesIbHOE pasiiMuMe M30TOINIOB IPUPOOHOIO
ypaHa, ODOeOHEHHOTO ypaHa nnm CHeuMajbHOTO paclenIaomnerocs
MaTepmualsla IO Macce NPUMBOOUT K HeOOJIbIMM M3MEHEHMSAM B PaBHOBECUAX
XUMUYECKUX peakKlLMM, KOTOphle MOI'YT MCIIOJIb30BaTbCsA B KadeCTBE OCHOBH
Ois pasmesieHuns M30TONOB. YCHEmHO paspaboTaHO nOBa HOpolecca:
KUOKOCTHO—XUIKOCTHHIM XUMMUECKUN OOMEH M TBEPIHO—XUIKOCTHHIM MOHHEBIM
oBbMeH. B mpouecce XMAKOCTHO-XMIKOCTHOTO XUMMMYECKOTO OOMeHa B
IIPOTUBOTOKE MNPOMCXOIMT B3aMMOINEMCTBME HEeCMellMBallMXCsa XUIKMX das
(BOOHEIX MM OPTaHUYEeCKMX), UYTO NPpMBOOUT k 5ddekTy KackaIupOBaHUA
TEICAY CTaIui pasnejieHusa. BonHasa ¢asa COCTOMT M3 XJopuIa ypaHa B
pacTBoOpe COJISHOM KMCJIOTHL; opraHMyeckasa baza COCTOUT ns
SKCTpareHTa, CcoIepXallero XJOPpMI ypaHa B OPIaHMYeCKOM pPacCTBOPUTETE.
KoHTakTHEMM QUIIBTPaMM B pas3mdeJIMTEeJIbHOM KacKale MOTYT ABJIATLCSH
XKMOKOCTHO—XMIOKOCTHEIE OOMEeHHEIE KOJIOHHE (TaKV[e, Kak ITIyJIb CaluVOHHEIE
KOJIOHHEL C CeTdYaTeHMM TapeJsyikaMu) WY XMIOKOCTHEIE LIEHTPUQYXHBE
KOHTaKTHEE O(QuiIbpTpel. Ha obomMx KOHLAX pasfeJMTeJIbHOTO KackKala B
ueynax obecrnedeHusa pediokca Ha KaXIOM KOHIIEe HeOOXOIMMBL XMMMUECKMUE
IpeBpalleHUs (oxmceHue un BOCCTAaHOBJIEHUE) . T'slaBHadA 3anada
KOHCTPpYKUUN cocTOouUT B TOM, YT OOR He OOy CTUTB 3arp4a3HeHnd
TEXHOJIOTMUECKMX IOTOKOB HEKOTOPEIMM MOHaMM METAaJIJIOB. B CBA3M C 3TUM
MCIOJIb3YITCHA IJIACTUKOBEE, MNOKPHTHE [IJACTUKOM (BKJIOYASA NPUMEHEHUE
dTOPUPOBAHHEIX YTJIEBOOOPOIHHIX NOJMMEPOB) M (MJM) IOKPEITEE CTEKJIOM
KOJIOHHEl M TPyDOONpPOBOIL. B TBepHO—-XMIKOCTHOM MOHOODOMEHHOM Ipollecce
oborameHmne NOCTUIAETCS [OCPEIACTBOM ancopbumm/mecopbumy ypaHa Ha
cIrelyaJibHOM OUYEeHb OBICTPOLNEVC TRYLIEN MOHOOOMEHHOM CMOJIE MJIN
ancopbeHTe. PacTBOp ypaHa B COJISHOM KMCJOTEe M IJIpyIMe XUMUUeCKUe
pPeareHTH NPONYCKalTCsa dYepes LUMIMHIPMYeCcKkMe oOOoTaTMUMTEJIbHEIE KOJIOHHEH,
comepxalue YIIJIO THEHHEIE cron ancopbeHTa. s nonnepxaHms
HENPEPEIBHOCTHU npolecca HeoOxonomMa cucTteMa pedioxkca B 2 Lenax
BEICBOOOXIEHMS ypaHa M3 ancopbeHTa OOpaTHO B XMAKUM [IOTOK C TEM,
4TOOEl MOXHO ObUIO CcoOOpaTk "mnponykT" m "xBoCTH". OTO OocTUraeTcd
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nyTeM MICIIOJIL 30BAaHUMA IOOXOOAMWMX XYMMUE CKMUX peareHToOB
BOCCTAHOBJIEHMSA/ OKMCJIEHNS, KOTOPHIE IIOJIHOCTLI0 pPEeTreHepupynTCcs B
pasneanHx BHEIIHUX IneTJjiadx mu KOTOpHe MOTYyT YaCTUYUYHO
pePeHepMpOBaTbCH B CaMmx M3OTOIIHBEIX pasnenMTeanmx KOJIOHHAaxXx.
[IpMCcyTCTBME B MpPOLECCe TOPAUYMX KOHIEHTPUPOBAHHEIX PACTBOPOB COJISHOM
KM CJIOTEL TpebyeT, UT OOk oBopynoBaHue OBLIIO VM3TOTOBJIEHO U3
CNeuMasibHEX KOPPO3MECTOMKUX MaTEePMAaJIOB MJM SBalMIEeHO MIOKPHITHUEM U3
TakKMxX MaTepHuaJioB.

(B pen. VYxazor Ilpesumenta P® or 04.02.2004 N 141, or 14.10.2008
N 1464)

2.5.2.6.1. KMOIKOCTHO-XMIKOCTHEIE OOMeHHEEe koJioHHEI 8401 20 000 O

(XuMMUecKuy OoOMeH)

CneumalibHO pazpaboTaHHBEE NI
IOOTOTOBJIEHHEIE IIPOTUBOTOUHEIE
KUIKOCTHO—XUIKOCTHEIE OOMEHHEIE
KOJIOHHBI, MMeKlMe MeXaHUUEeCKMUM CUJIOBOM
BBOO (T.e. IMyJbCAlLMOHHEE KOJIOHHHE C
ceTyuaTeM/ Tapesikamu, KOJIOHHEL c
TapeJsKaMu, COBEPLALIYMA
BOBBPATHO-IIOCTYyIlaTeJIbHEe IBUXEHUS, U
KOJIOHHEI C BHYTPEHHUMU TYPOUHHEIMU

CMeCUTeJIaMM) IJiS YyPaHOBOTO oboraleHus
C MCIIOJIL30BAHMEM IIPOLECCA XUMUUECKOTO
oBbMeHa. [ KOPPO3MOHHOM YyCTOMUMBOCTHU
K KOHLEHTPUPOBAHHEM pPacTBOpPaM COJISHOM
KM CJIOTHEL OTU KOJIOHHEL M UX BHyTpeHHMe
KOMIIOHEHTE M3TOTOBJIEHHE M3 IMNOIOXOOAINVX

IIJIAaCTUKOBBIX MaTepMualioB (Takmux, Kak
bToprpoBaHHEE YTJIEBOOOPOIHEE
IIOJIMMEPH) MM CTekJjla WM SalMleHE
IIOKPHITUEM us3 TaKMUX MaTeprasos.

KOJIOHHEI CHPOEKTUPOBAHE Ha KOPOTKOE
(30 ¢ mim MeHee) BpPEeMs NPOXOXIEHMUS B
Kackazme

(B pen. Ykaszsa IlpesuneHTta PP ot 14.10.2008 N 1464)

2.5.2.6.2. HeHTpudyxXHEE KUOKOCTHO—XMIOKOCTHEEe 8401 20 000 O
KOHTAKTHBE QUIBLTPH (XMMMUECKMM OOMEH)
CneumanibHO paszpaboTaHHBE W
IIOOT'OTOBJIEHHEIE LEeHTPpUbyXHEE
XMIKOCTHO—XMIOKOCTHEIE KOHTaKTHEE
OUIIBTPEL IOJIA oborameHmnsa ypaHa C
MCIOJIb30BAHMEM IIPOLlecCa XUMUUECKOT'O
obMeHa. B Takmux OuIbTpax MCIOJIb3yeTCH
BpalmeHue OJ14a IIOJIYy4YeHA 1Z8 KUMOKUMX
IIOTOKOB, a 3aTeM LeHTpobexHas Ccuia
ona paszzeseHus ¢az. g KOPPO3UOHHOM
CTOMKOCTHU K KOHIIEHTPUPOBAHHEM
pacTBoOpaM COJISHOM KUCJIOTEL KOHTAaKTHBIE
@MHprH M3TO0TaBJIMBAKTCHA mus
COOTBETCTBYIOIMX I1JIaCTUKOBEIX
MaTepMsasyioB (Takmux, Kak OGTOpUPOBAaHHHE
YTJIEBOOOPOIHEIE TIOJIMMEPHI ) W
IIOKPEIBAITC S VMU NI CTEKJIOM.
HeHTprdyXHEIE KOHTAaKTHBIE &b TPEL
CIIPOEKTUPOBAHE Ha koporkoe (30 ¢ wmim
MeHee) BpeMs IPOXOXIeHMUS B KacKazne

(B pen. Ykazsa Illpesunenta PO or 14.10.2008 N 1464)

2.5.2.6.3. CucreMel u oBbopyInoBaHME oJis
BOCCTAHOBJIEHUSA ypaHa (XMMMUe CcKUM
oBMeH) :
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2.5.2.6.3.1. CrneumasbHO pas3paboTaHHBIE mwim 8401 20 000 O

IIOOI'OTOBJICHHEIE AYEMKHU
SJIEKTPOXVMMMNUECKOI'O BOCCTAHOBJIEHMA IOJI4
BOCCTaHOBJIECHUA YpaHa us3 OIOHOTI'O

BAJIEHTHOTI'O COCTOAHMA B Ipyroe Jida
oborameHus YpaHa C VICIIOJIE30BaHMEM

npolecca XVIMUUECKOT'O obmMeHa .
MaTepnaJisl queex, Haxomdamuecs B
KOHTAKTe c TEeXHOJIOTUUE CKUMMU
pacTeBOpaMu, IOJDKHEL OBITH

KOPPO3UECTOMKMMM K KOHLEHTPMPOBAHHBM
pacTBOpaM COJISHOM KMUCJIOTEH
(B pen. Ykaszsa IllpesmunenTta PO or 14.10.2008 N 1464)

[IogscHuUTEeJIbHOE 3aMedaHMe. KaToOHBI OTCEeK HS4YelKM OOJDKEH OHTb
CIPOEKTUPOBAH TaKUM obpasomM, 4YTOOEl NPeloTBPaTUTh IIOBTOPHOE
OKMCJIEHMEe ypaHa no 60oJjlee BHICOKOI'O BaJIEHTHOT'O COCTOAHMA. s
yIOepXaHusa ypaHa B KaTOOHOM OTCeKe dguelyKa MOXeT MMEeThb HEIPOHUIIaEeMyI
oradparMeHHY MeMOpaHy, M3TOTOBJIEHHYIO ns3 CIeumrajibHOTO
KaTMOHHO-OOMEHHOTO MaTepuasa.

KaTonm coOCTOMT M3 COOTBETCTBYKIEIO TBEepOOr'O MNPOBOIHMKA, TaKOIO,
Kak rpadur.

2.5.2.6.3.2. CneumaJibHO pas3paboTaHHbEe VNI
IOOTOTOBJIEHHEE CUCTEMEI oJis
U3BJIEUEHUST U™ us OPTaHUYEeCKOTO
IOTOKa, PeryaIupoBaHMKS KOHIIEHTpPaluun
KV CJIOTEL jZ8 OJ1da 3allOJIHEHM A gdeek
BJIEKTPOXUMHUUECKOTO BOCCTAHOBJIEHUMS Ha
IPOM3BOICTBEHHOM BHXOIE Kackala

[JoACHUTEJILHOE 3aMedaHre. OTKM CXEeMBl COCTOAT U3 ODOpyIOBaHMA
SKCTPaKUMM PacTBOPUTEseM s mus3BjeueHms U™ M3 OPraHUYeCcKOIO
IIOTOKa B XMIKUM PAaCTBOP, OOOPYyIOOBaHMSA BHINAPMBAHUA M (MJIM) OPYyTOTO

0oBOpPYymOBaHMS OJig HOOCTMXEHUS PEeTryJIMPOBKM M KOHTPOJIS BOOOPOLOHOI'O
moxKasaTeJii ¥ HACOCOB WM OPYI'MX YCTPOMCTB IIepeHOCa IJisg BaloJIHEeHUS

a4ueek BIIEKTPOXVMMNUECKOTI'O BOCCTaHOBJIEHMA . OcHOBHad 3aada
KOHCTPYKUUN cocTomT B TOM, YT OOH nz3bexaTb 3arpAa3HEeHN A I[IOTOKa
KMIOKOCTUM MOHaMMm HEKOTOPEIX MeTaJlJIOB . CiiempoBaTesyIbHO, TE JacTum
o@opynOBaqu CUCTEMHI, KOTOPEIE Haxom4aTc4a B KOHTAKTE C

TEXHOJIOTUUYECKHMM IIOTOKOM, MBTOTOBJIEHE M3 COOTBETCTBYUMX MaTEepMaJlOB
(Takux, kak CTekJIO, OGOTOpMPOBaAHHHE YIJIEBOINOPOLHEE IIOJIMMEPH, CyJbbaT
nonmbenmsia, CyJab@OH nonmsdMpa M NOPONMTAHHBIM CMOJIOM TIpaduT) WU
3alMIeHEl TOKPHTUEM M3 TaKUX MaTEPMAJIOB.

2.5.2.6.4. CucTeMsl IIOOTOTORBKU IMTAHUSI
(xviMrueckui oBMeH)
CneumasbHO paspaboTaHHEE ZnpeZs
IOOT'OTOBJIEHHEIE CUCTEME oI
IPOM3BONCTBA NUTATEJIbHEX PacTBOPOB
XJIOpUIOa YypaHa BHCOKOM UMCTOTHE IOJIS
XYMUUE CKMUX OBOMEHHEIX YCTAaHOBOK

pasznesieHus M30TOIIOB MNPUPOIHOTO ypaHa,
oBeIHEeHHOTO YypaHa WM CIelUMaJIbHOTO
pacuemsomnerocs Marepuasa

(B pen. Yxaszsa lpesuneHta PO ot 04.02.2004 N 141)

[logsCHMUTEJILHOE 3aMeYaHMe. Cucrewmsr, yKaszaHHbEe B IIYHKTE
2.5.2.6.4, cocroAaT u3 OOOpPyIOBaHMA OJIA PACTBOPEHMHA, 3KCTPaKLUMU
pacTeopuTeseM M (MiIM) MOHOOOMEHHOTO OODOpyIOBaHMSA IJIS OUMCTKM, a
TaKXe OJEKTPONMTUUECKMX SueeK mjisd BOCCTaHOoBieHus U'e umn U™ B
U™. B 5TuMx cucTeMax MOPOM3BONATCS PaCTBOPH XJIOPMIA yPaHa, B KOTOPHIX
comepxmrcda JINIb HEeCKOJIBKO yacrTem Ha MWMJIJIIOH MeTaJlJIMYe CKUX
BKJIIOUEHMM, TakMx, KaK XpOM, XeJje30, BaHaouy¥, MOJIuOIOeH M IOPpyIUX
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IOBYXBAJIEHTHEIX WMX KAaTMOHOB WMJIM KATMOHOB C OOJIblIeY BAJIEHTHOCTHIO.

KoHCTPYKUMOHHBIE MaTepuaJlibl oJis BJIEMEHTOB CUCTEeMH, B KOTOPOM

obpabaTeBaeTCH U+l BEICOKOM YMCTOTHI, BKJIIOUAKT CTEeKJIO,
dTopyTJiepOOHEIEe IOJIMMEPHl, I'PadUT, NOKPHITHIM IOJIUBUHUII-CYJIbOATHEM MU

NONIMROUP-CyJIbQOHHEM IIJIACTUKOM M MIPONMUTAHHBIM CMOJIOM.

2.5.2.6.5. CucTeMEl OKMCJIEHMSA ypaHa (XMMMYeCKun
oDOMeH)
CneumnaJibHO pazpaboTaHHbEe W
NOOTOTOBJIEHHEE CUCTEMB IJIS OKMCIIEHUS
U™ B U™ nona BO3Bpamenusa B Kackam
pas3nesieHus M30TOIOB NPMPOINHOITO ypaHa,
oBemHEeHHOTO YypaHa WM CIeUMaJIbHOTO
pacumenygomerocs MaTepualia B IIpollecce
XVMMMYUECKOTO OOMeHa

(B pen. Yxaza llpesunenta PO or 04.02.2004 N 141)

[logCHUTEJIbHEIE 3aMedaHusd. CucrewmtH, YKa3aHHBEe B NYyHKTe
2.5.2.6.5, MOTYyT BKJIOUATH TakKMe DJIEMEHTH, Kak:

a) obopynoBaHUE OJ1S KOHTAKTUMPOBAHMA XJopa M KuUcjJaopola C
BOOHBEIMM SddisoeHTaMM M3  O00OpPYyIOOBaHUSA pa3nesieHusa MU30TOIOB u

SKCTpakumm obpasosasmerocs U™ B oBemHEeHHHI OPTaHMYECKMIM MOTOK,
BO3BpallanmmMiCcsa M3 NIPOM3BOICTBEHHOT'O BHXOIa Kackala;

©) obopynoBaHMe, KOTOpOe OTnejyigeT BOILYy OT COJISHOM KMUCJIOTH,
yTOOB BOIA M KOHLEHTPMPOBAHHAS COJISHAS KMCJIOTa MOTIJIM OBl OBITH BHOBBb
BBEIEHE B IIPOLIECC B HYXHHX MecTax.

2.5.2.6.6. BricTpopearupymoumme noHoo®OMeHHBle 3824 90 150 O;
cMOJIE/ aBCOPOEHTE  (MOHHEI OOMEH) 3914 00 000 O
CrneumalsibHO paspaboTaHHEE VI
IIOOT'OTOBJIEHHEIE BEICTPO pearupymoumme
MOHOOOMEHHEIE cMoJiel/ aBCcopBEeHTH o1
oBorameHms ypaHa C MCIOJIb30BaHMEM
npoluecca MOHHOTO obmMmeHa, BKJIIOUA S
IIOPVMCTEE CMOJIEL MaKpoCceT4aTon
CTPYKTYPEL n (manm) MeMOpPaHHEE
CTPYKTYPH, B KOTOPBIX aKTMBHBE I'PYIIIIEH
XVIMNUYECKOTI'O obMeHa OT'PaHMYEHEL
IIOKPEITEM Ha IIOBEPXHOCTU HEaKTUBHOM
IIOPUCTOM BCIOMOTATEJIbHOM CTPYKTYPH, U
OpyIMe KOMIIO3UTHEE CTPYKTYPH B JIOOOM
npmemiieMor QopMe, BKIIOYAA YaCTULEL
BOJIOKOH. Chu7: MOHOOOMEHHEIE
cMoJiel/ abcopBeHTH MMenT guameTper 0, 2
MM WUJIM MEHEee ¥ IOJDKHEl OBITh XMMUYECKMU
CTOMKMMM IIO OTHOUIEHMIO K pacTBopaMm
KOHLIEHTPMPOBAHHOM COJISHOM KMUCJIOTH, a
TakKXe HOOCTATOYHO I[IPOUYHBE QMBMUECKM C
TeM, UYTOOH MX CBOMCTBA He YyXYyIOlaJMChb
B OOMEHHEIX KOJIOHHax. CMOJb/abCcopOeHTH
creumraJibHO npelHa3HadeHH Oy
TIOJIy4YeHA KIMHETUKU OUYEeHb GBICTpOI‘O
ofMeHa M3OTOINOB MNPMPOIHOTO ypaHa,
OBeOHEeHHOTO YypaHa WIM CIeLUMaJIbHOT'O
pacuennsanuerocs MaTepuala
(OJMTEeJIbHOCTE InoJyoOMmeHa MeHee 10 c)
1 obylamamT BO3MOXHOCTBIO paboTaTb INpu
TeMneparype B ouanazone ot 100
rpan. C mo 200 rpam. C

(B pen. VYxazorB Ilpesumenta P® or 04.02.2004 N 141, or 14.10.2008

N 1464)

2.5.2.6.7. VOHOOOMEHHEE KOJIOHHBEL (MOHHEI OOMEH) 8421 29 000
CneumayibHO pas3paboTaHHHE W
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IIONTOTOBJIEHHEE LUUIMHIOPUYECKMUE KOJIOHHE
ouaMeTpoM Oojee 1000 MM OJjsa yoepxXaHUS
u nonnepXaHus 3aroOJIHEHHBIX cJjioeB
MOHOOOMEHHEIX cMoJ1/ abcopbeHTOB o
oBborameHns ypaHa C MCIOJIb30BaHMEM
MOHOOOMEHHOTO MHNpollecca. OTM KOJIOHHE
M3TOTaBIMBATCA M3 MaTepuaJioB (Takux,
Kak TUTaH NI bTopupoBaHHLEE
YTJIEBOOOPOOHEIE  IIOJIMMEPH) , CTOMKUX K
KOPPO3uUM, BHIBBIBAEMOM pacTBopamm
KOHLIEHTPUPOBAHHOM COJISHOM  KMCJIOTHI,
MY 3allMmalTCsa  [NOKPHTMEM M3  TakKuX
MaTeEpMaJloB M CHOCOOHH paboTaTb NOpKU
TeMmreparype B ouarasoHe OT 100
rpan. C mo 200 rpam. C m OaBJIeHUMU
peme 0,7 MIa (102 dyHT/KB. I0OMM)
(B pen. Yxaszsa IllpesuneHTa PP or 14.10.2008 N 1464)

2.5.2.6.8. JMloHOOOMEHHEIE CHUCTEeME pedbiiokca (MOHHBIM
obmMeH) :

2.5.2.6.8.1. CriennalibHO paspaboTaHHbE nnm
IIOOTOTOBJIEHHEE CUCTEMEL XVIMUYECKOTO
WM BJIEKTPOXMMMUECKOTO BOCCTAHOBJIEHUS
onsa pereHepauumn peareHTa (OB)
XUMUYECKOTO BOCCTaHOBJIEHUS,
VICIIOJIb3YEMOTO (BIX) B Kackamax
MOHOOOMEHHOT'O oboTrameHusa ypaHa

2.5.2.6.8.2. CneumasibHO pazpaboTaHHBE nIn
OO OTOBJIEHHEE CUCTEMB XMMMUYECKOTO
MM SJIEKTPOXVMMMNYECKOI'O OKMCJIEHUA OJIda
pereHepauun peareHTa (0OB) XMMMYUECKOIO

OKMCJIEHUS, MCIIOJIB3YyEeMOTO (BIX) B
Kackamax MOHOODOMEHHOT'O oborameHus
ypaHa

[IosCHMTEJIbHEIE BaMedaHMsa. B mnpolecce MOHOOOMEHHOTO ODOTaleHMsS B

KauecTBe BOCCTaHaBJIMBAKLIETO KaTMOHa MOXET MCIIOJIE30BATHCSH,
HalnpuMep, TpexBaJIeHTHBIM TUTaH (Ti*?), 1z B 3TOM CJlydae
BOCCTaHOBMUTEJIbHASA cucrema 6ymeT BopabaTHBaTh Ti™® mocpemcTeoM
BoccTaHoBJeHMa Ti'! .

B npolecce B KaudecTBe OKMUCJMTEJIS MOXeT MCIOJIb30BaThCH,
HampuMep, TpexbajleHTHoe xeje30 (Fe™), u B o5rToM ciayuae cucreMa

oKMCIIeHMs OyIeT BepabaTHeaTh Fe'® mocpemcreoM oxmcnenmus Fet? .

2.5.2.7. CrneumnalbHO paspaboTaHHEE nnm
IIOOTOTOBJIEHHHE CUCTEMEl, OOOpPyLOOBaHME
)Z KOMIIOHEHTEI OJI14a VNCIIOJIb30BAHMA B
Jla3epPHBIX ODOTaTMTEJIbHEIX YCTaHOBKAX:

BeonHele 3aMeudaHus. CymecTByomMe CUCTeMbl Oid 000IraTUTEJIbHEX
IIPOLIECCOB C MCIIOJIb30OBAHMEM JIal3epOoB HNeJjIATCsa Ha IOBe KaTeTropumu: Te, B
KOTOPEIX paboduel cpelol 4BJISITCS Napel aTOMapHOT'O ypaHa, M Te, B
KOTOPEIX paboduel cpelol 4BJIAITCS Iapbl YyPaHOBOTO coenMHeHud. ObmmMm
Ha3BaHUAMM OJI TaKMX [IPOLECCOB ABJIAIRTCH:

IepBas KaTeropus - JasepHoe pasnejleHre WM30TONOB [0 MeTOony
aToMapHBEX HapoB (ALVIS wmmnm SILVA);

BTOpas KaTeropMsa - MOJIEKYJIAPHBEIM MeTOI JIa3€pPHOTO paslesleHMd
M30TONIOB (MLIS wmam MOLIS) M XUMMUYecKasd peaxkumusa IIOCPenCTBOM
n30MpaTesbHOM O M30ToNaM JasepHou akTumeaumm (CRISLA). Cucrewms,

obopynoBaHME ¥ KOMIIOHEHTH mJiI YCTaHOBOK Jla3epPHOTO oboraleHus
BKJIOYAIOT :
a) ycCcTpoMCcTBa IJjid [OoHauyM IapoB MeTaJjlIMueckoIro ypaHa (&onsg
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n3bupaTesbHOM  (QOTOMOHMBaALUMM) MWIM yYyCTPOMCTBa IJjid IIOoHauM I1apoB

YPaHOBOT'O COoenVHEeHUS (mns boTommccounauum VZnpeZi XVMMUUECKOM
aKTUBALUNM) ;
©) ycTpoyMcTBa oJis cbopa oBoTrameHHOTO " 0B6eIHEHHOT'O

METaJIIMYECKOTO YypaHa B kaudvecTBe "nponykra" m "xBocTOB" B NepBOM
KaTeropuM M yCTPOMCTBa mOja cOopa pPas3JIOKEHHEIX MM BHIIEONMX U3
peakuun COoeIMHEeHUN B kadecTee '""npomykra" u HeoOpabOTaHHOTO
MaTepMralsa B kadecTBe "XBOCTOB" BO BTOPOM KATETOPUU;

B) paboume JalsepHBEEe CUCTEeMbl IJid U30MpaTeJIbHOTO BO30YXIeHUS
M30TONIOB ypaHa-235;

T) obopyHmoBaHME Ojid NOOTOTOBKM NMUTaHUSA M KOHBEPCUM MNPOOYKTAa.

BcriencTBME CJIOXHOCTM CIEKTPOCKONMM aTOMOB M COeIOMHEHUM ypaHa
MOXET NOTPeOOBATBCHA MCHOJIb30BAaHME JIOOOM M3 pALa MMEUMXCS JIa3€pPHEIX
TEXHOJIOTUM .

[IOSCHUTEJIbHEE BaMedaHusa. MHOTMe M3 KOMIIOHEeHTOB, YKa3aHHBX B
nyHkTax 2.5.2.7 - 2.5.2.7.13, BCTyHnamnT B HEINOCPEINCTBEHHE KOHTAKT
C TrapamMm MeTaJIJIMYeCKOTO ypaHa NI c XKMOKOCTLIO, NI c
TEXHOJIOTUMUYECKMM TI'a30M, cocroaumMm u3s UFg mmm cMmecu mus UFg u gpyrux
Tas0B. Bce NOBEPXHOCTM, KOTOPHE BCTYINAT B KOHTAKT C YPaHOM WM
UFg, TIMOJIHOCTBIO MBTOTOBJIEHE U3 KOPPOBUECTOMKMX MaTepUajioB WU
3alMIEeHEl  TOKPBEITMEM M3 TakKMX MaTepuaJioB. HLOig UeJielt pasneia,
OTHOCSAWETOCSa K KOMIIOHEHTaM OOOpyIOBaHMSA IJIS JIa3€PHOTO oboraleHus,
MaTepMaJiel, CTOMKME K KOPPO3WUM, BHSBHBAEMOM HapaMy MM XUIKOCTIMU,
comepXxaulyMy MeTaJlJIMUeCKMM YpPpaH WM YPaHOBBE CILJIaBH, BKJIOUAIT
IIOKPHTE OKCUMIOM MTTPMS I'paduT M TaHTaJ; MaTepMajkl, CTOMKKEe K
KOoppo3uu, BRIBEIBaeMoy UFg, BKJOUAT MeIb, HepXaBeollyl CcTallb,
aJIIOMMHUM,  aJIOMMHMEBEIE CIIJIaBE, HUKEJIb MJIM CIJIABE, conepxamye 60%
HUKEJIS u Boree, n cromkue k UFg [OOJHOCTB (QTOPUPOBAHHEE
YTJIEBOOOPOOHEIE I10OJIMMEPEH.

2.5.2.7.1. CucTeMBl BHIIAPUMBaAHMUA ypaHa (ALVIS)
CneumnaJibHO paszpaboTaHHbEEe W
IIOOT'OTOBJIEHHEIE CHUCTEMEL BbIHapMBaHI/IH
ypaHa, KOTOPEE COIEPXaT BHEICOKOMOIIHEE
TIOJIOCOBEIE NI pPacTpOBLIE
BJIEKTPOHHO-JIyUeBLE IYUIKA c
nepenaraeMo¥ MOUWHOCTBIO Ha MHUIIEHDb

Bosiee 2,5 xkBT/cM
(B pen. Ykaszsa IllpesmnmenTta PO or 12.05.1997 N 468)

2.5.2.7.2. CucreMs O oBpaboTKU
XMOKOMETAJIJIMUeCcKoTro ypaHa (ALVIS)
CrnenmalibHO paspaboTaHHBE W

IIOOTOTOBJIEHHEIE CMCTEMEl OJId 00paboTku
XMOKOTO MeTajjla IJjigd pPaclpaBJIEHHOTO
ypaHa WM YPaHOBHX CIIJIABOB, COCTOSALME
M3 TUIDJIEM ¥ oxJiaxiammero OoDOopyIoOoBaHUS
OJIsT TUTJIEN

(B pen. Yxaza lpesunenta PO ot 12.05.1997 N 468)

[loscHUTEeNbHOE 3aMedaHue. Turay wu JOpyrue KOMIIOHEHTE 3TON
CHUCTEMBI, KOTOPEIE BCTylalT B KOHTaKT C pPacCIJIaBJIEHHEM YyPaHOM WIIM
YPaHOBEIMM CIIJIaBaMM, M3TOTOBJIEHH M3 KOPPO3SMECTOMKMX M TEPMOCTOMKMX
MaTeprasyioB MM SBalMIEeHB [IOKPBITMEM M3 TaKMX MaTeprajioB. [IprueMiieMue
MaTepyaJisl BKJIOUAKT TaHTaJjl, NOKPHEITHM OKCUIOM MTTpus Ipadmr, rpadmur,
IIOKPHITEI  OKMCJIaMM OPYTMX PEeIKO3EMEeJIbHHX 5JIEMEHTOB  (BXOOSUMX B
Cnycox oOOpyIOBaHMS M MaTepualjioB, B OTHOIEHUM KOTOPHIX (QelepasibHbBM
3aKOHOIATEeJIbCTBOM YCTaHOBJIEH CrlelMaJIbHE I[IOPSAIOK BSKCIopTa U
uMropra oOOpyIOBaHMS M MaTepMajyioB IOBOWHOIO MICIIOJIb30BaHMA n
COOTBETCTBYWOIMX TEXHOJIOTUM, [IPMMEHSEMHX B SIOEPHHX LEJISX) WM UX
CMeCSIMM .

2.5.2.7.3. ArperaTH IJg cbopa "nponykTa" n 8419 89 98
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"xBocTOB" METAaJINIMIECKOT'O ypaHa

(ALVIS)
CneumasibHO paszpaboTaHHBIE W
IIOOTOTOBJIEHHEE aTperaTh IJIsg cBbopa

"mponykTa" M "XBOCTOB" MeTAJIJIMUECKOTIO

ypaHa B XUIOKOM MM TBepIoM dopMme
(B pen. VYxazor IlpesumeHTta P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

[IOSCHUTEJIbLHOE 3aMedaHue. KoMIIoHEHTH oJis DTUX arperaTos
V3T OTOBJIEHE nus MaTepuraJloB, CTOMKMX K HaTrpeBy UM KOppo3uu,
BBIBEHIBAEMOM IapaMyM MeTaJlJIMUeCKOI'O ypaHa WM XUIOKOCTBIO, WJIM 3BalMilleHbl
IIOKPEITEM 3 9TUX MaTepraJiOB (TaKI/IX, Kak HOKprTbHZ OKCHMIOOM UTTPUA
TrpadmuT MM TaHTAJ) M MOT'YT BKJIOUAThL B ceba TpyOONpOBOIBl,  KJIAIlaHEHL,
wryuepa, "xejoba", BBOHE, TEIJIOOOMEHHMKM U KOJIJIEKTOPHEE I1Jl1aCTUHEL

OJi4 Mar'HMTHOI'O, 3JIEKTPOCTATUMUECKOI'O MJIM JIPpYyI'MX MeTOHOB pa3ldeJIieHUA.

2.5.2.7.4. Koxyxu paszmenmresibHOTO MonmyJss (ALVIS) 8401 20 000 O
CrneumaljibHO pas3paboTaHHLE VI
IOOTOTOBJIEHHEIE UMIIMHOPUYE CKUE VI

NpAMOYT'OJIbHEE KaMeprel IJiS [IOMEUleHUS B
HMX MCTOUYHMKA I1apOB MeTaJIJIMueCKOI'O
ypaHa, DIJIEeKTPOHHO-JIy4eBOM OymWKMY U
koJuiekTopoB "mnpomykra" m "xBocToB"

(B pen. Yxaza llpesunenta PO or 14.10.2008 N 1464)

[IOACHUTEJIbHOE 3aMeuaHMre. OTU KOXYXU MMET MHOXECTBO BXOIHBIX
OTBEPCTUM OJIS T[OoJauu DSJEKTPONMTAHUS ¥ BOXIE, OKHAa JIJIsS JIal3ePHBIX
Iy4YyKOB, COEIMHEeHUM BaKyyMHEIX HACOCOB, a TakKXe IJg IMATHOCTUKU U
KOHTPOJIA KOHTPOJIEHO—U3MEPUTEJILHEIX IpuBOPOB . OHuM VIMEeT
IPUCHIOCOBJIEHUSA IOJS OTKPBITUS u 3aKPHTHUS, UT OB oBecneunTsb
oBCcIyXMBaHVEe BHYTPEHHMX KOMIIOHEHTOB.

2.5.2.7.5. CBEepPX3BYKOBEE PaCUMPUTEIILHEE comya 8401 20 000 O
(MLIS)
CnieumajsibHO paszpaboTaHHHE VI
IIOOT'OTOBJIEHHEIE CBEPX3BYKOBEIE

pacupuTesIbHEIE COIJla IOJIS OXJIaXIeHUS
cmecenr UFg wm Hecymero rasa mo 150 K
WM HUXe U KopposuecTomkue k UFg

(B pen. Yxaza llpesmunenTta PO or 14.10.2008 N 1464)

2.5.2.7.6. KosekTopH NponykTa narudropucroro 8401 20 000 O
ypaHa (MLIS)
CrneumasipHO paspaboTaHHEE nnm
NOOTOTOBJIEHHEE KOJIJIEKTOPH TBEPIOTO
nponykra narupropmucroro ypaHa UFs,
cocToAmMe U3 dunbpTPa, KOJIJIEKTOPOB

YOAPHOT'O WMJIM LMKJIOHHOI'O TuMIla JZRpeZe nux
COUeTaHUM U KOPPO3MECTOMKMEe K cpele
UFs / UFg

(e pen. Ykaszsa IlpesuneHTa PP ot 14.10.2008 N 1464)

2.5.2.7.7. KoMmnipeccoptt UF; / Hecymero raza 8414 80
(MLIS) (xpome
CneumasbHO pa3paboTaHHbEe mwim 8414 80 110 1;

IIOOT'OTOBRJIEHHEE KOMIIPECCOPH IJjig cMmecel 8414 80 190 1;
UFy m Hecymero Trasa g gaurenbHor 8414 80 220 1;
SKCIIyaTauum B cpene UFg. KomnoHeHTer 8414 80 280 1;
5TUX KOMIIPECCOPOB, KOTOpHE BCTymnawnT B 8414 80 510 1;

KOHTAaKT c HeCyM rasouM, 8414 80 750 1;
MBTOTaBJIMBATCA M3 KOppo3uecToMkux k 8414 80 780 1;
UF¢ MaTepraJioB W sampmatrcs 8414 80 800 1)

IIOKPEITEM M3 TaKMUX MaTepmruasioB
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(B pen. Ykaszsa lpesunmenta PO ot 14.10.2008 N 1464)

2.5.2.7.8. YIJIOTHeHUs Bpamalmmxcs BajioB (MLIS) 8484 10 000 O;
CneuyaJibHO pa3paboTaHHBEE nwnu 8484 90 000 Oy
MOOTOTOBJIEHHBEIE YIIJIOTHEHMS Bpamabmmxcsa 8487 90 800 O
BaJIOB, YCTaHOBJIEHHEE Ha CTOpPOHEe
nomaymM M Ha CTOPOHEe BEIXOIIA OJist
YIJIOTHEHUS Bajla, COEIMHAKIETO POTOop
KOMIIpeCccopa C MNPUBOIOHLEM OBUIT'ATEJIEM, C
TeMm, YT OOR obecrneumnTsb HaOexHY
TepMeTr3alUMrio, IPemoTBpallamilyld BEIXOI
TEeXHOJIOTMUYECKOTO Tasza WIM HaTeKaHue

BO3OyxXa WIM YIUIOTHAKOWEIO Trasa BO
BHYTPEHHI KaMepy KOMIIpeccopa,
KOTOpasa 3aloJIHEeHa CMECBI UFs 1Z8

Hecymero rasa
(e pen. Ykaszsa IllpesuneHTa PP ot 14.10.2008 N 1464)

2.5.2.7.9. Cucremel dpropmpoBaHus (MLIS) 8401 20 000 O
CrneumasibpHO paspaboTaHHEE W
OOTOTOBJIEHHEE CUCTEME O
bTopupoBaHUA UF5 (B TBEpPOOM

cocroaHum) B UFg (ras)
(B pen. Ykaszsa IllpesuneHTta PO ot 14.10.2008 N 1464)

[IoAacHUTENIbHOE 3aMedaHue. Cucremer, YKa3aHHBIE B IIyHKTE
2.5.2.7.9, npemHaszsHaueHb Ojisa dTOpUPOBaAHMUA coOpaHHOTO mnopomka UF5 B
UF¢ B Lendax mnocjyenymmero cbopa B KOHTeMHepax MNPpOOyKTa WM IOJII
IepeMelleHsa B KadecTBe OuTaHuda B OJoku MLIS 1jiga OONOJIHUTEJILHOTO
oborameHusa. I[IpM NPMMEHEeHMM OOHOTO MHNOAXOoHa peakuusa OQTopMpOBaHMA
MOXeT OHTb 3aBepllieHa B HNpenejiaX CUCTEeMbl pa3fejlIeHMA M30TOINOoB, Ihe
nmeT peakuud UM HEINOCPeOCTBEHHOE M3BJICUYEHNE nus KOJIJIEKTOPOB
"mpooykTa". Ipy ODpMMeHeHMM IOPyToTro nomaxoma nopomok UFs MoxeT OBTH
M3BJIeUYEeH ([epeMelleH) M3 KOJUJIeKTOpoB '"mpomykra" B IO OXOIALMM
peakTop (HanpmMMep, PeaKTop C NCEeBIOOXMKEHHBM CJIOEM KaTaams3aTopa,
TeIMKOMIAJIbHEIN PeakKTOop MM Xapobasa OamHsa) B Lelax QropuMpoBaHuMA. B
obomux Clydasax MCIOoJb3yeTcda oOopynoBaHMe NOJid XPaHeHUA M IIepeHoca
bropa (MM ODpyrMx NpUEeMIIEMEIX QTOPUPYRIMX pPeareHTOB) M IOJjd cbopa u
nepeHoca UFg.

2.5.2.7.10. Macc-cnekTpoMeTpr / MOHHEIE wucTouHuMkM 9027 80 970 0

UF¢ (MLIS)

CneumnaJibHO paszpaboTaHHbIEe W
IIOOT'OTOBJIEHHEIE MaT'HUTHEIE JZRpeZe
KBaIOpPyIOJIbHE MaCC-CIeKTPOMETPH,
CNOCOOHBE NPOM3BOOUTHL HNPAMOM OTOOP
npo6 nomaBaeMoM Macch "npoamykra' uam
"xpocTOB" M3 Tas’0BHX NOTOKOB UFg u
obJjlamamnumye BCEMU CJle Oy MM/

XapaKTEePUCTUKAMMA :
1) ynmesbHasd paspelanlas CIOCODHOCTHL
no macce cseuae 320;
2) comepxart MOHHEIE MCTOUHUKU,
M3TOTOBJIEHHEIE M3 HUXPOMA MJIM MOHEJIS
VIV BallMIIeHHBIE ITOKPHEITMEM M3 HUX, WK
HUKEJIMPOBAaHHEE;
3) comepxXaT MOHM3AlMOHHEIE UCTOYHUKMU C
BoMOaApPOMPOBKOM BJIEKTPOHAMU;
4) comepxar KOJIJIEKTOPHYIO cucreMmy,
NPUTONHY IJIS M30TOMHOTO aHaJaM3a

(B pen. Ykasa IllpesuzmeHTa PP ot 14.10.2008 N 1464)

2.5.2.7.11. CucrTeMsl nojaum / CHUCTEMH orBoma 8401 20 000 O
"nponmykTa" m "xBocTor" (MLIS)
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CneumasibHO paszpaboTaHHBE NI

IIOOT'OTOBJIEHHEE TeXHOJIOTHYEeCKME
CUCTEMBL NI obopyInoBaHMe o
oboTraTUTEeNIbHBIX YCTaHOBOK,
M3TOTOBJIEHHEIE U3 KOPPO3MECTOMKMX K
UF¢ MaTepnasioB I BalMieHHBIE
IIOKPEITUEM ns3 TaKMX MaTepuralios,
BKJIOUAWME :

(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

2.5.2.7.11.1. IuTawnume aBTOKJIABE, I1eUM WM CUCTEMH, 8419 89 98
VICIIOJIb 3y EeMEIE IJida nomaum UFg 1ma
npouecca oboralmeHus

(B pen. Ykaszsa IllpesuneHTta PO or 14.10.2008 N 1464)

2.5.2.7.11.2. JecybamMaTOpH (MJIM XOJIOOHBE JIOBYIKM) , 8419 89 98
WCIIOJIb3yeMEle IJIS BHEIBEIEeHUS HaI'peToI'o
UFs wm3 npolecca oborameHusa oJisa

IIOCJIENYIWETO IIepPEMEleHN s
(B pen. VYxazor Ilpezumenta P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.7.11.3. CraHUMM OTBEPXIESHUS ZApa%s OXVIXEeHUS, 8419 89 98
UCIIOJIb3yEeMEIe 1OJid BeBeneHus UFg wm3
npouecca oborameHusa IOyTeM CXaTusa U
nepesona UFg B XKMOKYD WIM TBEPOYID
dopmy
(B pen. VYxazor IlpesummenTta P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.7.11.4. Cranuum "npomyxra'" WU "xBocTOBR", 8419 89 98
MCIIOJIb3YyeMele nJid InepemMeleHua UFg B
KOHTEeMHEPHL

(B pen. VYxaszor IlpesummenTa P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.7.12. CucrTeMbsl OTIeJIeHUI UFs oT Hecymero 8419 89 98
raza (MLIS)
CneumasibHO paszpaboTaHHBIE W

IOOTOTOBJIEHHBEIE CMUCTEMBl OJIS OTHOEJIEHUS
UFs oT Hecymero raza. HecyumMm 1rasoMm
MOXeT OHTb asz30T, apl'OH MM OpyToM I'as
(B pen. VYkaszor Ilpesunenta P® ot 12.05.1997 N 468, or 14.10.2008
N 1464)

[IoSCHUTENIbHEE 3aMedaHMd. Cucremsl, yKa3aHHBEe B IIyHKTE
2.5.2.7.12, MmMoryT BKJIOUATL Takoe oODOpyHOBaHME, KakK:

a) KPMOTEHHBIE TEeNJOOOMEeHHUMKM MM KPMOCEeNapaTophl, CIOCOOHEE
co3maBaThk Tewmnepatypu —-120 rpan. C uiImM MeHee, WK

©) OJIoKU KPMOT'€HHOT'O OXJIAXIOEeHUS, CIIOCOBOHEIE co3maBaTh
TeMnepaTypel -120 rpan. C maM MeHee, WU

B) XOJIOOHEIE JIOBYIIKU UF¢, CIOCOOHEIE CO3HaBaTb TeMIepaTyprl

-20 rpan. C wmiam MeHee.

2.5.2.7.13. JlasepHHE CUCTEME (ALVIS, MLIS, 8401 20 000 O;
CRISLA) 9013 20 000 O
CrneumajibHO paspaboTaHHbEE NI
NIONTOTOBJIEHHEE JlA3€pPH WM Jla3E€pHBE
CHUCTEMH o1 pasneseHus M3OTOIOB
NPUPOOHOTO ypaHa, OOEeIHEeHHOTO YypaHa
NI CreuraJbLHOTO PacCULenIsaoIerocs
MaTepurasa

(B pen. VYkaszoB IlpesunenTta P® ot 04.02.2004 N 141, or 14.10.2008
N 1464)
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[IosscHUTEJIbHOEe 3aMedaHMe. IlpM Jla3epHOM Ipoliecce oboraleHmna
VICIIOJIB3YKTCHA JiIa3€pPhl M BaXHBIE KOMIIOHEHTEI JIa3€pPOB, BXOoIOAlME B Crnmcok
obopymoBaHMA U MaTepHualioB, B  OTHOIEHUU KOTOPEIX benepalibHEIM
3aKOHOIATEJIbCTBOM YCTaHOBJIEH CrHelMaJlbHBE [NOPAHOOK DBKCIOopTa U
uMIopTa OOOpYyOOBaHMA M MaTepMajioB OBOMHOIO MCIIOJIb30BaHNUA n
COOTBETCTBYWIMX TEXHOJIOTMM, MNPUMEHSIEMEX B SAIEPHHX Lejax. JlazepHas
cucTeMa npouecca ALVIS OOBUHO COCTOUT M3 IOBYX Jlal3epoB: Jasepa Ha
napax Memou ¥ Jla3epa Ha Kpacurenax. JlasepHaa cucrema nia MLIS
OBBIUHO COCTOMT U3 Jjlazepa, paborawomero Ha CO,, MIM DBKCUMEPHOTO
Jjasepa ¥ MHOTOXONOBOM OITMUECKOM SUEeMKM C BpallalkliMMMUCS 3epKajlaMu
Ha ofeux CTOpOHax. [MHOJsa JjlasepoB MM JIa3€PHEIX CUCTeM InOpu oboux
npoueccax TpebyeTcsa CcTabuim3aTop CIEKTPAaJIbHOM YacCTOTH OJd paboTh B
TeUeHre IIJIMTEJIBHEIX TIeprMongoB BPEMEHN.

(B pen. Ykazsa llpesuneHTa PO ot 14.10.2008 N 1464)

2.5.2.8. CneumnalbHO paszpaboTaHHBE W
IIOOTOTOBJIEHHEHE CUCTEMEl, OOOpPyIOOBaHMUE
1Z8 KOMIIOHEHTEL OJ14 MCIIOJIb30OBAHMA Ha
000TaTHUTEJIIbHEIX YCTaHOBKAaX c
IJIa3MEeHHBIM pasmejleHMeM:

BeomHOe 3aMeuaHye. llpM NpOLECCe IJIa3MEeHHOTO pasielieHus I[jasMa,
cocTosmas M3 MOHOB ypaHa, M[POXOOUT Uepes DJIEKTPUUECKOe IIOJIe,
HaCTPOEHHOE Ha YacCTOTy MOHHOTO pes3oHaHca U™ , C TeM, UYTOGH OHM B
Neppy0 ouepenb MNOTJIOWANM SHEPIMO M yBeJIMUYMBAJICS IMaMeTp  MX
LITONOPOOBPABHEX OpPOGUT. MOHH C [IPOXOXIEHMEM II0 OOJblleMy OUAMETPY
3axBaTHBAKWTCA A4 06pasoBaHMa NPOAyKTa, oborameHHoro U’ llnasMa,
koTopas  ofpasopaHa  I[OCPENCTBOM  MOHM3alUuyu  ypaHOBOTO  [apa,
comepxuTca B  BaKyyMHONI  KaMepe  C MATHMTHEIM IIOJIEM BEICOKOIX
HaMpPSKEHHOCTM, OBPAa30BaHHLEM C [IOMONB CBEPXIPOBOINAMETO MAaTHMUTA.
OCHOBHBIE  TEXHOJIOTMYECKME  CHMCTEeMbl  [pOoLlecca BKJIIOYAT CUCTEMY
reHepalun YPaHOBOM I1J1a3MHI, pasmeuTesb L MOILYJIb co
MaTepuasyioB, B OTHOWEHMUM KOTOPHX OemepasibHEM BaKOHONATEJbCTBOM
YCTAHOBJIEH CIeLMalbHLM MNOPANOK SKCIOPTa M MMIOPTa OGOPYHOBaHUS U
MaTepuasioB IBOMHOTO MCIIOJLB0BAHMUS U COOTBETCTBYOUMX TEXHOJOTMUIA,
HpI/IMeHHeMbIX B H,HeprIX neydax, mu CHUCTEMBl M3BJICEUEHMS MeTaJlJla IOJIS
cbopa "mnpomykra" m "xBocTOB".

2.5.2.8.1. MMKPOBOJIHOBEIE MCTOUYHUKU SHEPTUNU n 8543 70 900 9
AHTEHHH
CneumaJibHO pazpaboTaHHbe NI
MIOOTOTOBJIEHHEE MMKPOBOJIHOBEIE
MCTOUHUKM DHEPTUM U AHTEHHE nJis
TeHepalun UIIN YCKOPEHMS MOHOB U
obagamnmye CJIe Iy UMM

XapaKTEepPUCTUKAMMA :
a) uvactora Beme 30 I'Tu, u
0) cpenusas BEIXOIHAS MOWHOCTL  IJIS
obpasoraHusa MOHOB Oojiee 50 BT

(B pen. Ykaszsa IllpesuneHTa PP or 14.10.2008 N 1464)

2.5.2.8.2. CoyieHOMIE OJi9 BO3OYXIOEHMS MOHOB 8504 50 950 0
CneumalibHO paszpaboTaHHBIE WNIn
IIOOT'OTOBJIEHHEE COJIEHOUIEL ons

PamMoyacTOTHOTO BO3DyXIeHMS MOHOB B
ouanaszoHe uyacToT 6Ooyee 100 TKu wm
CIIOCOOHEE padboTarb npu cpenHeM
momHOCTU Bojiee 40 kBT

(B pen. Ykasza llpesuneHTa PO or 14.10.2008 N 1464)

2.5.2.8.3. Cucremel InJis npom3BOICTBa ypaHoBor 8515 80 990 0;
118 3MEI 8543 10 000 O
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CneumalsibHO paszpaboTaHHBE NI
IIOOT'OTOBJIEHHEE CUCTEMB O
NPOM3BONCTBA YPAHOBOM ILJIA3MEl, KOTOPEIE
MOTYyT comepxaTb BEICOKOMOIIHBIE
1JIaCTUHOYHEE RIS pPacTpOBHE
BJIEKTPOHHO-JIy4YeBHIe TYWKY c
nepenaBaeMou MOIHOCTBIO Ha MMIIEHb
Bosiee 2,5 kBT/cM
(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

2.5.2.8.4. CucreMs O o0BpaboTKM
XMOKOMETAaJIINUECKOTO ypaHa
CneunaJibHO pazpaboTaHHbEe NI

IIOOI'OTOBJIEHHBIE CHMCTEMBl OJIS o0bpaboTkM
XMIOKOTO MeTajla IJig pPacIlJIaBJIEHHOTO
ypaHa WM YPaHOBHX CILJIaBOB, COCTOALME
"3 TUIJIEM M OoxXJlaxXIawmeI'o ODOpyIooBaHUSA
OJI19 TUIJen

(B pen. Ykaszsa IllpesuneHTta PO or 12.05.1997 N 468)

[loacHuUTesIbHOE 3aMedaHue. Turgm wu Opyrue KOMITOHEHTEL 3TON
CHUCTEMEI, KOTOPEIE BCTYyIamnT B KOHTAKT C pacCIlJIaBJIEHHBIM YPaHOM WMIIN
YPaHOBBIMM CIJIaBaMM, M3TOTOBJIEHE M3 KOPPO3MECTOMKMUX U TEPMOCTOMKMUX
MaTEepMaJsioB MJM 3BallMIEHEl [NOKPETMEM M3 TakMxX MaTepuasiob. IllpueMiieMele
MaTepMaJibl BKJIOYUAT TaHTaJl, NOKPHITHIM OKCUIOM MTTpua Ipadur, rpadur,
IIOKPEITEIM OKMCJIaMM IOPYyTMX pPeOKO3eMeJIbHEIX DBJIEMEHTOB (BXOIANMX B
Cnucox oOOpyIoOBaHMA M MaTepualjioB, B OTHOUEHMM KOTOPHX (QenepaJlibHBM
3aKOHOIAaTEeJIbCTBOM YCTaHOBJIEH CIelLMaJIbHBE MNOPAHOOK DBKCIopTa U
VMIoOpTa ODOOPYyHOBaHMSA M MaTepuasyioB IBOMHOTIO JICIIOJIb30BaHMA u
COOTBETCTBYRIMX TEXHOJIOTMM, MNPMMEHSEMEIX B AIEPHHX LeJax) WM MX
CMEeCAMU .
2.5.2.8.5. ArperaTs Oyig cbopa "npomyxTa" n 8419 89 98

"XBOCTOB" METaJNIMUECKOTO ypaHa
CneumnasibHO paszpaboTaHHBE VI
IIOOTOTOBJIEHHEIE arperaTel mjaa  cobopa
"nponykTa" u "xpocTOB" oJis
MEeTaJIIMUeCKOT O ypaHa B TBepaou dopMme.
Chiy7i arperaTel 1A cbopa
M3TO0TaBJIMBAKNTCA jZic] MaTepraJios,
CTOMKUX K HarpeBy n KOppo3un,
BBI3EIBAEMOM napamm MeTaJIIMIeCKOT'O
ypaHa, TakKux, Kak I'paduT, [OTOKPBITHIM
OKCMIOM UTTPUL, ZnpeZi TaHTaJ WK
3alMIAITCA IOKPEITUEM us TakKux
MaTepMrasioB

(B pen. VYxkazor Ilpesumenta P® or 12.05.1997 N 468, or 14.10.2008
N 1464)

2.5.2.8.6. Koxyxy pasmeluTesIbHOT'O MOLYJIid 8401 20 000 O
CneumaJibHO pazpaboTaHHbIEe VI
NOOTOTOBJIEHHEIE MOJIS MCIIOJIB30BAHUA Ha
0B0TaTUTENbHEIX YCTaHOBKAX c

JIa3MEeHHEIM pas3IeJieHMeM LUMUIMHIPpKUYEeCKMe
KaMeps IOJig [NOMeleHMS B HMX MCTOUYHMKAE
YPaHOBOM I1J1a3MHl, SHEPTETUYECKOTO
COJIeHOMIAa PpamModacCTOTE M  KOJIJIEKTOPOB
"nponykra" m "xBocCTOB"

(B pen. Ykaszsa Illpe3suneHTa PO or 14.10.2008 N 1464)

[logcHUTeJIbHOEe 3aMeuaHue. Koxyxm, yKasaHHEE B NyHkTe 2.5.2.8.6,
VMMET MHOXECTBO BXOIHBIX OTBEPCTMNM MJig [IOHAauUM BJIEKTPONUTAHUS,
coenuHeHun ouddYy3MOHHEIX HACOCOB, a Takxe mJiIS IMAaTHOCTUKU u
KOHTPOJIA KOHTPOJIEHO~M3MEPUTEJIbHEIX nprooOpPoOs . OHu MIMEnT
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IPUCIOCODJIeHUA IOJId OTKPBITUSA n 3aKPBITUA, 4TOOH obecrnedmTsb

oBCITyXUBaHUE BHYTPEHHUX KOMIIOHEHTOB, n M3TOTOBJIEHE us3
COOTBETCTBYKIMX HEeEMaAI'HMTHEIX MarTrepmnasion, TaKUX, Kak HepXaBewllaAa
cTab.
2.5.2.9. CreunalibHO pa3paboTaHHEEe NI
NIOOTOTOBJIEHHEE CHUCTEMH, OOOpyHmoOBaHUe
jZ8 KOMIIOHEHTEI OJ14 MCIIOJIb30OBAHMA Ha
YCTaHOBKaAax SJIEKTPOMATrHMTHOTI'O
oborameHms:

BBOIOHEIE 3aMeudaHUA. IIpu BJIEKTPOMATHUTHOM npolecce VIOHBL
MEeTaJIJIMYeCKOI'O ypaHa, IIOJIydeHHEE [IOCPEeICTBOM MOHMBALMM [IMUTALIEeIo
MarTepmasgia wm3 cojer (obwuHOo UCI,), YCKOPAKTCH U NPOXOOAT depes
MaTHMUTHOE II0JIe, KOTOPpOe 3acCTaBJIsAeT MOHH PaBIINYHEIX M3O0TOIIOB
IPOXOINUTH o PaBIMUHEIM HamnpabjieHMsAM. OCHOBHEIMM KOMIIOHEHTAMM
3JIEKTPOMATHUTHOTO M3O0TONHOTO celapaTopa fABJIAKTCSA: MaTHUTHOE IIoJie
OJI14 OTKHOHeHMH/paB,HeHeHMH M30TOIIOB MOHHOI'O IIy4YKa, MCTOYHMK MOHOB C
ero CHMCTEeMOM YCKOPEeHMS U CUCTEeM: cbopa OTIEJIEHHEIX VIOHOB .
BcriomoraTeJsibHEle CHUCTEeMH IJiS DTOI'0 IIpOollecca BKJIOYAT CUCTEMY
cHaOXeHVs MAaTHUTHOM DHepIruel, CUCTEMHE BEHCOKOBOJIBTHOTO IIMTAHUSI
MCTOYHMKA MOHOB, BAaKYyMHYI CHUCTEMy U OOHMPHEE CUCTEMBl XUMUUECKOM
0oBpaboTKM OJI1 BOCCTAHOBJIEHMSA INIPOOYKTa " OUMCTKM/pereHepaunmn
KOMIIOHEHTOB .
2.5.2.9.1. CneumasbHO pazpaboTaHHEE i 8401 20 000 O

IIOOI'OTOBJICHHEIE CUCTEMEH OJist
MCIIOJIb30OBaAHMA Ha YCTaHOBKaAx

DIIEKTPOMATHUTHOTO oboTrameHus
(B pen. Ykaszsa Illpesunenta PO or 14.10.2008 N 1464)

2.5.2.9.2. CreumalibHO pazpaboTaHHOE W
IONTOTOBJIEHHOE obopynoBaHue u
KOMIIOHEHTEL nJis VICIIOJIb 30BaHUSA Ha
YCTaHOBKAaX B3JIEKTPOMATHUTHOTO
oboraieHud :

2.5.2.9.2.1. CneumaJibHO paspadoTaHHEE miamu 8401 20 000 O
IIOOTOTOBJIEHHEIE nJis paszmeseHus
M30TOIIOB IPUPOINHOTO ypaHa,
oBenHEHHOT'O ypaHa WM CIeLMaJIbHOT'O
pacuenisoerocs MaTepurana
5JIEKTPOMATHUTHEE CeNapaTopsl M30TOIOB
n obopynoBaHue n KOMITOHEHTHI,
BKJIOYAMME

(B pen. VYkazor IlpesuneHTta P® ot 04.02.2004 N 141, or 14.10.2008
N 1464)

2.5.2.9.2.1.1. CneumasibHO paszpaboTaHHEE i 8543 10 000 O
IIONTOTOBJIEHHEIE OTHeJIbHEE VI
MHOT'OUMCJIEHHBIE MCTOUHMKM MOHOB ypaHa,
cocrosmme us3 MCTOYHMKA napa,
MOHM3aTOopa M I[IYyYKOBOTO YCKOPUTEN,
M3TOTOBJIEHHEIE n3 COOTBETCTBYIIMX
MaTepurasos, TaKMUX, Kak rpadur,
HepXaBenlla A cTalJlb JZn)e%s Menb, )28

crnocobHele ofbecrneuypBaTbh OOWMM TOK B
nyuke moHoB 50 MA wmam Gojiee
(B pen. Ykaszsa IlpesuneHTa PO ot 14.10.2008 N 1464)

2.5.2.9.2.1.2. KOJNJeKTOph MOHOB 8401 20 000 O
CneumasibHO paspaboTaHHLE W
IIONTOTOBJIEHHEIE KOJIJIEKTOPHEE I1J1aCTUHEL,
uMenmMe IOBe mam Oojlee mWeaM M Iasa,
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niyda coopa NydYKOB MOHOB OOOTAleHHOI'O U
OOeIHEeHHOI'O ypaHa M U3TOTOBJICHHEE U3
COOTBETCTBYWRIMX MaTepuaJioB, TaKMUX,
Kak IpadmuT MM HepxXapeollas CTajlb

(B pen. Ykaszsa llpesunenHTa P® ot 14.10.2008 N 1464)

2.5.2.9.2.1.3. BakyyMHBEE KOXYXMU 8401 20 000 O
CneunaJibHO paszpaboTaHHbEe NI
IIOOI'OTOBJICHHEIE BaKYyYyMHEE KOXY XM 0J14
BJIEKTPOMATHMTHHX CelapaTopoB ypaHa,
M3TOTOBJIEHHEIE nus COOTBETCTBYIIOIMUX
HEMATHUTHEIX MaTepuaJioB, TaKMx, Kak
HepxaBeolas CTaJjlb ¥ [IpeOHa3HaUYeHHbe
onsa  paborel npu maByneHusax 0,1 Ia wnm
HIIXE
(e pen. Ykaszsa IlpesmuneHTa PP ot 14.10.2008 N 1464)

[IoacHUTEJIEHOE 3aMeudaHue. Koxyxu, YKa3aHHBE B IYyHKTE
2.5.2.9.2.1.3, cneumasIbHO NNpPeOHAl3HAYEHH IJid I[IOMENEeHUs B HUX
MCTOUHUKOB MOHOB, KOJIJIEKTOPHEIX IJIACTMH UM BOMNOOXJIAXIAEMBIX BKJIAIBIIEH
Y VMMET [PUCHIOCOBJIeHUsa IJa COoeOVHeHuMr nOubdy3MOHHEIX HACOCOB U
HpV[CHOCO@J’IeHV[H OJ14A OTKprTI/[H n BaKprTV[H B LIeJIdX M3BJIEUEeHMA M 33aMeHEL
3TUX KOMIIOHEHTOB.

2.5.2.9.2.1.4. MarHMTHEBEIE IIOJIOCHEE HAKOHEUHUKU 8505 90 100 O
CnieunajibHO pazpaboTaHHEE ZApZ8
IIOOT'OTOBJIEHHEIE MaI'HUTHEIE ITIOJIIOCHEIE
HaKOHEUHUKM, MUMEeKnIMe aramMeTp 0oJee
2 M, MCIIOJIb3yeEeMbe ojsa ofecrneueHus
IIOCTOSHHOTO MaTHUTHOTO oJisg B
BJIEKTPOMATHUTHOM CellapaTope M30TOIIOB
n OJida nepeHoca MAI'HMTHOI'O IIOJIA MeXOy
PAaCIIOJIOXEHHEIMMY PSANOM CerapaTopaMu

(B pen. Ykaszsa llpesunenta PO or 14.10.2008 N 1464)

2.5.2.9.2.2. BHICOKOBOJIE THEIE MCTOUHMKY IIUTAHUS 8504 40 900 9
CneumaJibHO pazpaboTaHHbEe VI
IOOTOTOBJICHHEIE BBICOKOBOJIbL THEIE
MCTOUYHUKU NUTaHMUI OJIS MCTOUYHMKOB
MOHOB, ob6Jjamanumye BCeMM CJeIyImMMM
XapaKTEPUCTUKAMMN :

a) MOTyT paboraTrhb B HeIlpPepPEBHOM
pexunMe ;

©) BrXOomHoe HanpsaxenHme 20000 B wim
BoJee;

B) BHIXOIOHOM Tok 1 A wmiau OoJiee;

) cTabuamslaumsa HaNpPSXeHUS MeHee

0,01% B Teuenme 8 uyacos
(B pen. Yxazsa llpesuneHta PO ot 14.10.2008 N 1464)

2.5.2.9.2.3. VICTOUYHUKM NUTAHUSA DBIJIEKTPOMATHUTOB 8504 40 900 9
CneumalibHO paszpaboTaHHEE VIV
OO OTOBJIEHHEIE MOIIHBEIE MICTOYHUKU
NMTaHUsA IIOCTOSHHOTO TOKa nis
BJIEKTPOMATHUTOB, ob6Jjagaouye BCEMU
CIIeny UMY XaPaKTePpUCTUKAMM
a) BBIXOIOHOM TOK B HEIIPEPEBHOM

pexmMe 500 A munm OoJjiee NPM HaNPSXeHUM
100 B mnm Oojee;

©) crabunuzauusa I0 TOKY ZA)%8
HanpsxeHuio He xyxe 0,01% B TeueHme 8
YacoB

(mosmumsa 2.5.2.9.2.3 BBeneHa YkazoM IllpesummeHta P® ot 12.05.1997
N 468, B pen. Ykaszsa Illpes3uneHta PO ot 14.10.2008 N 1464)
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2.6. YcTaHOBKM OJI1 MPOM3BOIACTBA nnm

KOHLEHTPMPOBAHUA TSXEJION BOIHL,
OenTepmusa M COeOMHEHMN JeuTepus "
CreumalibHO paspaboTaHHOE nnn

IIOOTOTOBJIEHHOE ODOPYyLNOBAaHME IJIS HUX:
(mo3mumsa 2.6 B pel. Ykasa llpeaumeHTta PP or 12.05.1997 N 468)

BBO,HHbIe 3aMedaHuAa. TFDKe.HyIO BOOYy MOXHO IIPpOM3BOIMUTHL, MNCIIOJIBE3Yy A
pPas3MUHEE HOpoleccCe. OIDHakO KOMMEPUECKM BEIOAOHBEMM SABJISIOTCS IBa
npouecca: MNpolecc M30TONHOTO oOMeHa BOIE M CepoBOIOpoIa (mpolecc
GC) m mpouecc M30TONHOTO OOMeHa amMMMaka WM Bozmopona. Illpouecc GC
OCHOBAH Ha oOMeHe BOIOpOoIa M HOeNTepus MexXIOy BOIOM UM CEePOBOIOPOIOM
B CHUCTEeMe KOJIOHH, KOTOPBE DSKCIJyaTUPYITCa C XOJIOOHOM BepxXHeM
CeKLMeM U TopsadYel HMWXHEM cekuuey. Boma TedeT BHM3 IO KOJIOHHAM, B
TO BpeMs Kak CEPOBOIOPOINHEIM I'al LUUPKYJIMPYeT OT IHa K BeplMHe
KOJIOHH. [IJid COHEeMCTBMS CMEUMBAaHUI T'a3a M BOIBEL MCIOJb3yeTCs pPan
OBIPYATEIX JIOTKOB. JleTepul I[epeMelaeTcsa B BOLOY npm HUBKUX
TeMIepaTypax ¥ B CEepOBONOPOI IIPM BEHCOKMX TeMIepaTypax. OOoralleHHEE
meyrTepreM I'a3 MIM BOoIa YyIaJdTCS M3 KOJIOHH [IEePBOM CTYINEHM Ha CTHKE
TopSYMx UM XOJIOOHEIX CeKUMM, M I[polecc IOoBTOpsSeTcsS B KOJIOHHAaX
crenypumey cryneHu. llpoaykT nocjenHem ¢as3el - Boma, oborameHHas
nevitepueM no 30%, HampaBJasgeTCcs B IOUCTUMIJISLUMOHHYK YCTAaHOBKY IJiS
NPOM3BOACTBA PEAKTOPHO-UMCTOM TsSXeJor Bomel, T.e. 99,75% oxucu
oenTepusd.

B mpouecce obOMeHa MexIy aMMMakoM M BOHOPOIOM MOXHO M3BJIeKAaTb
HeﬁTepMﬁ mus CHMHTE3—I'al3a I[OoCpeICTBOM KOHTaKTa C XMIKVM aMMMakKOM B
OPUCYTCTBUM KaTaamz3aTopa. CHMHTe3-Tas nomaeTcsa B OOMEHHEIE KOJIOHHBl U
3aTeM B aMMMAUYHEI KOHBEPTEp. BHYyTpM KOJIOHH TI'as NOINHMMAaeTCS OT IHa
K BepumHe, B TO BpeMd Kak XUIKMM aMMMak TeudeT OT BEpPUMHEL KO IHY.
DeViTepuil MU3BJIeKaeTCHd M3 BoIoOopola, CoIepxaleIl'oCd B CHUHTe3-Ta3e, U
KOHLUEHTPHUPYETCH B aMMMaAKe. AMMMAK IIOCTYyIIaeT 3aTeM B YCTaHOBKY IJiA
KpekKMHTa aMMmaka CcO IOHa KOJIOHHE, ToI'Ja kak Ia3 cobupaeTcs B
aMMMAadYHOM KOHBEpPTEepe B BepxXHEM dYacCTM KOJIOHHH. Ha nocrenymommx
CTYINEeHSaX [IPOUCXOOUT IajibHeluee oboraleHue, U NyTeM OKOHUYATEeJIbHOM
OUCTUIIALUMY [IPOMBBOIMUTCS pPeakTopHO-UMcTas Taxejlas Bona. Illomaua
CHMHTes-Ta3a MoxeT ObTh obeclieueHa aMMMAauHOM YCTaHOBKOM, KOTOpad B
CBOK oOuepenb MOXeT OHETb COOPyXeHa BMeCcTe C YCTaHOBKOMU s
OPOM3BOLACTBA TSXEJIOM BOIBEL NIyTEM M30TOIHOTO OOMeHa aMMmaka U
BOIOpPOXIa. B TImpolecce aMMMadHO-BOOOPOOHOTO OOMeHa B KauecTBe
MCTOUYHMKA MCXOIHOTO JeUTepus MOXeT TakKXe MUCIOJIE30BaThbCsa OOBUHASA
BOHAa. MHOTME NpPeIMETH KJIOYeBOTO OOOpyIOOoBaHMS nOid YCTAHOBOK IIO
IPOU3BONCTBY TIXEJION BOIEI, VICIIOJIb BYIOIUX npolecc GC ZnpeZi
aMMMAaYHO-BOLOPONHOTO OOMEeHa, WMPOKO PacCHpOCTpPaHEeHE B  HEKOTOPEBIX
oTpaciyax HedTexXVMMMUeCKOM MNpoMbIJIeHHOCTM. OcoBeHHO B3TO KacaeTcd
HeDOoJIbIIMX YyCTAHOBOK, MCHOJb3ywuMx nOpouecc GC. O»xHakO HEMHOT'ME
npenMe TE obopynoBaHMsa ABJIAITCA CTaHmapTHeMMM. [lpouneccer GC m
aMMMAaYHO-BOLOPOIOHOTO OOMeHa TpedbywnT o00paboTku OOJbUMX KOJIMUECTB
BOCIJIaMEHIOIUXCH, KOPPO3UOHHBIX u TOKCUUHEIX XUOKOCTEN npu
[IOBHIIEHHOM IaBjieHuMM. COOTBETCTBEHHO IIpU paszpaboTke CTaHOAPTOB IIO
MIPOEKTUMPOBAHUIO ¥ BKCIJIyaTauum IOJjid YyCTAaHOBOK M 00OO0pyInoBaHUA,
VCHOJIB3YRIMX 3TU IIPOLECCH, yIejndeTrcsa OOoJblioe BHMMaHME NOONOopy
MaTEPMAJIOB U UMX XapaKTepucTukaM C TeM, UYTOOH ODeCHeuuTb OJIUTEJIbHBIM
CPOK CJIyXOBl IIPM COXPaHEHUM BBICOKOM O6e30MlacCHOCTM UM HaIeXHOCTHU.

OnpeperneHue MacmTaboB 0By CJIOBIMBAETCH T'JlaBHEIM oBpasoM
coobpaxeHusaMM SKOHOMMKM M HeoOxommmMmocTM. TakmuMm obOpasoM, Oosblas
YacTh IpenMeToB OOOpyIOBaHMS M3TOTaBJIMBAETCS B COOTBETCTBUM C
TpeOoBaHMAMM 3aKas3umka. ClemyeT OTMEeTUTb, UYTO Kak B npouecce GC,
Tak n B npolecce aMMMa49HO-BOOOPOOHOTO oBbmMeHa IpenMe TH
obopynoBaHMUsa, KOTOPEIE IO OTHEJIbBHOCTM He pas3paboTaHel MU He
IONT'OTOBJIEHEl CIEUMAaJIbHO IJig [IPOM3BOACTBA TAXEJIOM BOIE, MOTYT
cobupaTbCsa B CUCTEMEBl, CIELUMaJbHO pa3paboTaHHBE MJIIM [IOITOTOBJIEHHEE

Jid IIporM3BoOICTBa TSXEJIOM BOIHI. HpMmepaMM TaKMUX CcucrTeMm, IIPpVMMEeHAEMEBIX
B oboux nmporneccax, ABJIAKTCHA cucreMa KaTaJIMTU4YeCKOI'O KPEeKMHT'a,
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MCIIOJIb3yeMas B npolecce obMeHa amMMmaka u
OMCTUIIIALIMOHHEIE CUCTEMBI, MCIOJIb3YyEeMEe B IIpollecce
KOHLEHTPUPOBAHUA  TAXEJION BOJHI, OOBOOALEN ee

PEaKTOPHO-YMCTOM.
(B pen. Ykaszsa IllpesunenHTa P® ot 14.10.2008 N 1464)

2.6.1.

YCTaHOBKU IJis IPOMBBOICTBA TAXEJION
BOJIHI, nenrepusa u OeTepreBbIX
COoenMHEHUMN

(B pen. Ykaszsa Illpesmnmenta PO or 14.10.2008 N 1464)

2.6.2.

2.6.2.1.

CrieunaJjibHO paspaboTaHHOe U
MOATOTOBJIEHHOE oBopynoBaHMeE oJis
IPOM3BOLACTBA TSAXEJION BOIEL nyTeM

MCIIOJIb30BaHMUA JMbOO Ipouecca obMeHa
BOOEL M CepoBOIOpoma, JmbOO mpouecca
obMeHa aMMMaka M Bomopoza:

Bomo-cepoBOnoOpOnHEE OOMEHHEIE KOJIOHHE

CrieunaJibHO paszpaboTaHHBE NI
IIOOT'OTOBJIEHHEE 014 IPOM3BOLNCTBA
T SXKEeJIOM BOIIBL nyremMm VCIIOJIb30OBAHUMA
npouecca WM30TONHOTO ofOMeHa BOOEI U
cepoBoOmopona OOMEHHEE KOJIOHHHI,
M3TOTaBJIMBaEMEE ns3 MEeJIKO3EPHUCTOM
YyTJIEPOOUCTON CTajM, OUaMeTpoM OT 6 M

(20 dyTomB) mo 9 M (30 ¢yToOB), KOTOPEE
MOTYT BKCIJIYaTUPOBATHCS MNPU IaBJIEHUAX
CBHIIIE UM paBHHX 2 Mla (300 dyHT/
KB. OOMM) M MMEOT KOPPO3MOHHBIM HOOINYCK
B 6 MM miu OoJiblie

(B pen. Ykaszsa IllpesuneHta PO ot 14.10.2008 N 1464)

2.6.2.2.

T'azonyBKM M KOMIIPECCOPEL

CneumasbHO paspad®oTaHHEE I
IOOTOTOBRJIEHHEE oss IPOM3BOICTRBA
T SXEeJION BOIOBL nyTemM VCIIOJIBE30BAHUA
npouecca ofMeHa BOIH ¥ CepoBOHOOpOIa
OIHOCTYIIEHUYATHE MaJIOHAIIOpHEIE (T.e.
0,2 Mla WIn 30 byHT/KB. IOMM)
LeHTPOOEXHEE Ta300yBKU NI
KOMITPE CCOPH oJis HUMPKYJISLUUN
CepoBOIOPOIHOTO rasza (r.e. Tasa,
comepxamero 6Gojyee 70% H,S), umMmewomye
NPOVIBBOOUTEJILHOCTE, MNPEBHIIAKIYD WU
paBHyio 56 ky6. Mm/c (120000 SSFM) 1npu
SKCIIJIYaTalLum nomo OaBJIEHUEM,
[P e BHIIA UM NI paBHEIM 1,8 Mia
(260 dpyHT/KB. ImOOMM) Ha BXOIe, "

cHabOXeHHBIe CcaljlbHUKaMM, YCTOWUMBHMM K
BO3memcTBUIO H,S

(e pen. Ykasa IlpesuneHTa PP ot 14.10.2008 N 1464)

2.6.2.3.

AMMMAUYHO—BOLOPOLOHEIE OOMEeHHBIE KOJIOHHEL

CrnenmalibHO paspaboTaHHBE W
IIOOT'OTOBJIEHHEIE oyis IPOM3BOICTRBA
TAXEJIOW  BOIE nyTeMm MICIIOJIb 30BaHUSA

npouecca ofMeHa aMMMaka ¥ BOIOopoIa
aMMMaUYHO-BOIOPOIHEE OOMEHHBE  KOJIOHHEL
BEICOTOM Oojiee mim paBHOM 35 M (114,33
dyToB) , ouameTpoM oT 1,5 M (4,9
dyToB) 1mo 2,5 ™ (8,2 dyToB) ,
KOTOpre MOT'YT SKCHHyaTI/IpOBaTbCF{ I1ono
oaBJIeHMEM, IIpEeBHIIA0IMM 15 MIla
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(2225 doyHT/KB. OOUM). DOTHU KOJIOHHE
MMeKnT Takxe I[I0 MeHblleM Mepe OIHO
oTOOPTOBAHHOE OCEBOE OTBEPCTME TOTO
Xe OuaMmeTpa, UYTO U LUUIMHIPUYECKAs
YacThb, yepes KOTOPYI MOTYT
BCTABJIATHCS WJIM BHHUMATLCS BHYTPEHHUE
YaCTU KOJIOHHE

(B pen. Ykaszsa IllpesuneHta PO or 14.10.2008 N 1464)

2.6.2.4.

BryTpeHHUE J4acTu KOJIOHHEL "
CTYIIEHYAaTHE HAaCOCH

Crieuma’sibHO pa3paboTaHHEEe VIV
IIOOTOTOBJIEHHEIE BHYTPEHHUE JacTu
KOJIOHHEI U CTyIEeHYaThEe HaCOCH OJid
KOJIOHH IJig NPOM3BOICTBA TAXEJIOM BOIE
nyreMm VICIIOJIb30BaHUA npouecca
aMMMAaYHO-BOLOPOLHOT'O obMeHa .
BHyTpeHHUE YacTM KOJIOHHBEl BKJIIOUAKT
crneuMaJibHO paspaboTaHHEIE KOHTaKTOPEH
MeXIy CTyIEeHAMHN, comeMcTBylIMe
TECHOMY KOHTAKTy TIasa ¥ XUIOKOCTU.
CryneHuaTHe HaCOCH BKJIOUYAKT
CrnelMaJibHO paspabOoTaHHEE NOT'PyXaeMbe
B XMOKOCTB HACOCH OJIA UMPKYJIALUU
XMOKOTO aMMMaka B Ipegzejiax obbeMa
KOHTAKTOPOB, HaxXOOAWMXCH BHYTPU
CTYIIEHEVW KOJIOHH

(B pen. Ykaszsa IllpesunenHTa P® ot 14.10.2008 N 1464)

2.6.2.5.

YCTaHOBKM OJI4 KPeKMHTa aMMMraKa,
BKCIUIyaTUPyeMEIe non OaBJIeHMEM,
[IpeBHIIA MMM VI PaBHEIM 3 Mia
(450 dpyHT/KB. OoOMM), CIieumaJibHO
paspaboTaHHEIE MM HOLOTOTOBJIEHHEIE IJIA
NIPpOM3BOLNCTBA TAXEJION BOIEBL nyTeMm
VCIIOJIb30BaHUA npouecca M30TOIHOT'O

obMeHa aMMMaka M BOIOpoIa

(B pen. Ykaszsa llpesunmenta PO or 14.10.2008 N 1464)

2.6.2.6.

MH@)paKpaCHbIe aHaJI3aTOPEL IIOIJICIIEHM A,

CIIOCOOHBIE OCYWECTBJIATH aHaums
COOTHOWEHMS MeXIy BOIOPOIOM u
neyrepmueMm B peaJibHOM mMacurabe
BPeMeHM, KOTZa KOHLEHTpaluuu IeNTepusd

paBHBE MM npesemaioT 90%

(B pen. Ykaszsa Illpesunenta PO or 14.10.2008 N 1464)

2.6.2.7.

KaTanmurmueckue neum 1js HnepepadoTku
oBoTameHHOTO HOeNTepueBOTO rasa B
T SKEJTYIO BOLY, CrelumaJibHO
paspaboTaHHEE MM NOLTOTOBJIEHHEHE  IJIS
IPOM3BONCTRBA TSXEJION BOIEL nyTeM
VICIIOJIb 30BaHMA npolecca M3O0TOIHOTO
ofMeHa aMMMaka M BOIOPOIa

(B pen. Ykazsa IllpesunenHta PO ot 14.10.2008 N 1464)

2.6.2.8.

KoMIjie K THEIE CUCTEME oborameHmusa
TSXEJIOM BOIBI M KOJIOHHHBI IJIS HUX
CneunaJibHO pazpaboTaHHbe W
MNOOTOTOBJIEHHEIE  KOMIIJIEKTHEIE CUCTEME
oborameHmsa TSIXEeJIOW BOIBI M KOJIOHHEBL IJIS
HMX »0Jsg oborameHmud TSXeJIOM BOOE OO
KOHLEHTpaUUK NeuTepus, IPpUMEeHIeMOM B
peaxkTopax
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(B pen. Ykaszsa lpesunmenta PO ot 14.10.2008 N 1464)

[IogacHUTEJIbLHOE 3aMeuaHmue. CMCTeMH, KOTOpHe OGHQHO MNCIIOJIB3YT
OUCTUIIJIALMIO BOIBl IJIS Pa3neJieHMSa TAXEeJION UM JIeTKOW BOJIH, creumasibHO
paspadoTaHs WY TOATOTOBJIEHH IJIS IMPOMBBOICTBA TSXEJIOM BOIH,
IPpUMEHSEMOM B peakTopax (oOelWHO C comepxaHueM 99,75% oxcuma
OeyTepusd) U3 OUTARIEN KX TAXEJIOM BOIH MeHblleM KOHLEeHTpaluM.
(mosuumsa 2.6.2.8 BBemeHa Ykazom IllpesunmenTa PO or 12.05.1997 N 468)

2.7. YCTaHOBKM IJIS KOHBEPCUM ypaHa "
IJIYy TOHWS i MCIIOJIL30BaAHUS B
IPOMBBOINCTBE TOIJIMBHEIX BJIEMEHTOB U
pasneseHumn V30TOIIOB ypaHa u
obopyInoBaHME, crielumajyibHO
paspaboTaHHOE WMJIM [HOANT'OTOBJIEHHOE  IJIsA
3TOTO
[IogcHUTEeJsIbHOE RaMeuaHue. HpOMBBOHCTBO TOIIJIMBHEIX 2JIeMeHTOB "
pas3nesyieHre M30TOINOB ypaHa OCYHECTBJISETCS Ha YCTAHOBKAax, KaK OHU

onpeneJyieHH B NyHKTax 2.4 M 2.5 COOTBETCTBEHHO.

HpMMeanme. OCHOBHEIE KOMITOHEHTEL O@OpyﬂOBaHMH YCTaHOBOK OJIA
KOHBEpPCUMN YpaHa 128 Ty TOHUA HJIA VCIIOJIB30BaHMA B IIpOM3BOIOCTBE

TOIJIMBHEIX BJIEMEHTOB n paszneseHun M3O0TOIOB ypaHa I[ooJexaT
SKCIOPTHOMY KOHTPOJIO. Bce yCTaHOBKH, CHCTEeMH n CcreurajibHO
paszpaboTaHHOE W IIOOT'OTOBJIEHHOE obopyInoBaHMue MOTYT OBITb
MCIIOJIb30BAHE 1Jjia 0b0bpaboTky, IPOM3BOLACTBA W MCIIOJIb30BaHUA

CreurajJbHOTO pPacCHelIgnIerocs MaTrepuasa.
(mosuuma 2.7 B pen. Ykasa llpesunmenTta P® or 21.06.2000 N 1151)

2.7.1. YCTaHOBKM OJiI KOHBEPCUM ypaHa n
obopynoBaHue, crielumajyibHO
paspaboTaHHOE MM MNOATOTOBJIEHHOE IJIf
3TOTO

BBOOHEIE 3amMeuaHMda. B yCTaHOBKax M CUCTeMax -OJisd KOHBEPCUM YypaHa
MOXeT OCyHmeCTBIJIATBECA OIOHO nminm HEeCKOJIBbKO npeBpameHmﬁ n3 OIOHOTO

XVMMYECKOI'O COeIOMHEHMuHA ypaHa B npyroe, BKJIOUA L : KOHBEPCUI
KOHLIEHTPATOB YpPaHOBOM pyZu B UO;3, koHBepcuw UO3 B UO,, KOHBEPCUD
OKMCJIOB ypaHa B UF,, UF¢ mmm UCL,, xoHBepcuwo UF, B UF4, xOHBepCHUD

UF¢ B UF,, xoHBepcuwo UF, B MeTaJNIMUECKMM ypaH M KOHBepcu QTOpUIOB

ypaHa B UO,. MHOTI'Me KJIIOUEBBE KOMIIOHEHTE ODOpPYyINOBaHMA YyCTAHOBOK IJig
KOHBEPCUM YypPaHa XapaKTEepHH MOJII HEeKOTOPHIX CEKTOPOBR XMMUUECKOM
obpabaTeBape [IPOMEIJIEHHOCTM. Hanpumep, BUIOBL 0BOpPYInOBaHUA,
MCIIOJIb3YEMOT'O B 3TMX Ipolleccax, MOTYT BKJIOUYATL I[euy, KapyCeJlbHHE
euyy, PeakTOPEl C I[ICEeBIOOOXMXEHHEM CJIOEM KaTaJlM3aTopa, XapOoBhe
peakKTOopHbBle OallHM, XUIOKOCTHEE LeHTPpUOYyITM, IUCTUIIJIALMOHHEIE KOJIOHHEL U
XKUIOKOCTHO—XUIKOCTHEE DKCTPaKLUMOHHEIE KOJIOHHBEI. [JlaJIekKO He BCe
KOMIIOHEHTE 000pyInoBaHMAa uMeoTcsa B "ToTroBoM Buie'", OOJIBIIMHCTBO U3
HMX IOJDKHBI OBITH IIOOT'OTOBJIEHEl COIJIACHO TpeOOBaHMAM M CHeUMOMKalMaM
3aKa34uMKa. B HEKOTOPEX CJiydasax TpebyeTcsa ydUTHBATE ClelMallbHbe
IPOEKTHEE M KOHCTPYKTOPCKME OCODOEHHOCTM IJig BallMTH OT aIl'PeCCUBHBEIX
CBOMCTEB HEKOTOPEIX M3 obpabaThHBaeMbX XMMMUeCKMX BeumecTsB (HF, Fy,

ClF; u dropmmel ypaHa), a TakXe BOIPOCH SAINEPHOM KPUTUUYHOCTM. Bo
BCexX IIpolleccax KOHBEPCHUM ypaHa KOMIIOHEHTH OOOpyIOBaHMS, KOTOPHE
OTHEeJIbHO CIeluMajibHO He pas3paboTaHbl MM He [IOOTOTOBJIEHHL oJist
KOHBEPCUU ypaHa, MOTYT OBITH OOBEOMHEHH B CUCTEMB, KOTOPBE
CrelMaJibHO pa3paboTaHbl MM NONTOTOBJIEHEl OJIS MCIOJIB30BAHMSA B LeJIX
KOHBEPCUM ypaHa.

(mosuumsa 2.7.1 B pen. Ykaszsa llpesuneHTta P® ot 21.06.2000 N 1151)

2.7.1.1. CneumnalbHO paszpaboTaHHEE mnr 8419 89 989 0

IIOOTOTOBJIEHHHE CUCTEMEl IJid KOHBEPCUM
KOHLEHTPATOB ypaHoBOM pynsl B UO;
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(B pen. Ykaszsa lpesunmenta PO ot 14.10.2008 N 1464)

[IogCHUTENbHOE 3aMeuaHMre. KoHBepCHUs KOHILIEHTPATOB YPAaHOBOM pPYyIEH
B UO3 MOXeT OCyWeCTBJISATHCS CHauaJla [IOCPEINCTBOM PACTBOPEHMS PYIH B
a30THOM KMCJIOTE n DKCTPaKUUM OUMIIEHHOTO rexcarumpaTa
YPAHWIIOMHMTPATa C [IOMOIBI TakoI'O pPacTBOPUTENS, KakK TpubyTuidocodarT.
BaTeM TrekcaruupaT YpPaHWJIIMHUTPpAaTa Opeobpas’zyeTcs B U035 hpsZiele]
IIoCpenCTBOM KOHLUEHTPMPOBAHMA jZ8 JeHNTpauum, Jmbo IIoCpenCTBOM
HeTpanusauumy raszo000pasHbIM aMMMAaKOM  IOJIg [IOJIYyUEeHMA InypaHaTa
aMMOHMA C Iocjienywuey ouilbTpaumey, CYWKOM ¥ KaJIbLUMHVMPOBAHMEM.
(B pen. Yxaza llpesunenta PO or 14.10.2008 N 1464)

(mosuumsa 2.7.1.1 BBemeHa YkasoMm IllpesuneHTta PO oT 21.06.2000
N 1151)
2.7.1.2. CrienmalibHO paszpaboTaHHEE w8419 89 989 0
IONTOTOBJIEHHEE CHUCTEMH IJis KOHBEPCUM
UOs; B UFg

(B pen. Ykaszsa IllpesuneHTta PP or 14.10.2008 N 1464)

[logacHUTeJIbHOE 3aMeudaHue. KouBepcusa U0 B UF¢ MOXEeT
OCYWEeCTRBJIATECH HENOCPEenCTBEHHO dTOpPMPOBAHMEM. s npouecca
TpebyeTcsa MCTOUYHMK I'as’000pas3HOTrO QTopa MM TpexXPTOopUCTOIo XJjopa.
(mosmumsa 2.7.1.2 BeBemeHa VYkasoMm IllpesumeHTa PO ot 21.06.2000
N 1151)

2.7.1.3. CneumalibHO paszpaboTaHHBIE mwium 8419 89 989 0
IIOOTOTOBRJIEHHEE CUCTEMBL IOJIS KOHBEPCUU
U03 B UO2

(B pen. Ykaszsa IllpesuneHTa PP ot 14.10.2008 N 1464)

[logcHUTEeJIbHOE 3aMedaHue. KouBepcusa U035 B Uuo, MOXeT
OCYHEeCTRBJIATLCHA IOCPeInCTBOM BOCCTAHOBJIEHUSA U035 rasoobpasHbEM
KPEKMHI'-aMMMaKOM WMJIM BOIOOPOIOOM.

(mosmumsa 2.7.1.3 BBemeHa VYkaszsoM IllpesumeHTa PO ot 21.06.2000
N 1151)

2.7.1.4. CrneumnasbHO paspaboTaHHBE mnr 8419 89 989 0
IIOOT'OTOBJIEHHEIE CUCTEMEL I0JId KOHBEPCUM
UOZ B UF4

(B pen. Ykasza IllpesunenHTa P® ot 14.10.2008 N 1464)

[IogCcHUTEeJIbHOE 3aMeudaHue. KouBepcusa Uo, B UFy, MOXET
OCyWeCTBJIATECA HocpencTBOM peakuum UO, ¢ Ia3000pa3HEM QTOPUCTEM
BomoponoMm (HF) npu remnepatrypax 300 - 500 rpan. C.

(nmosuumsa 2.7.1.4 BBeImeHa YkasoM IllpesupmeHTa P® ot 21.06.2000
N 1151)
2.7.1.5. CrienualibHO pazpaboTaHHbE miar 8419 89 989 0
IIOOT'OTOBJIEHHEIE CHMCTEMEBL OJ14 KOHBepCMM
UF, B UF¢

(B pen. Yxaza llpesmnenta PO or 14.10.2008 N 1464)

[loaCcHUTEJIbHOE 3aMedaHue. KouBepcusa UF, B UF¢ MOXeT
OCYUWEeCTBJIATLCSA [NOCPEOCTBOM DK30TEPMMUECKOM peakumm C (TopoM B
peakTopHOM OamHe. UFg KOHIOEHCHUPYETCHS M3 TOpSaUMX JIeTyuux I'a30B
IIOCPeICTBOM IpPOINyCKaHMsa [IOTOka Iasza dYepes XOJOOHY JIOBYIIKY ,
oxJjlaxmeHHyio no -10 rpan. C. [Ing npolecca TpebyeTcd MCTOUYHUK
razoobpasHoro dTopa.

(mosuumsa 2.7.1.5 BBemena VYkasoMm IllpesumeHTa P® ot 21.06.2000
N 1151)

2.7.1.6. CrneumnalibHO pa3zpaboTaHHbBe iy 8419 89 989 0

IIOOT'OTOBJIECHHEIE CUCTEMEL I0JId KOHBEPCUM
UF4 B MeTaJlIMUECKUM ypaH
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(B pen. Ykaszsa lpesunmenta PO ot 14.10.2008 N 1464)

[loscHuTesbHOEe 3aMedaHue. KouBepcusa UF,; B MeTaJIMUECKUM ypaH
OCyYIEeCTBJISeTCs [IOCPENCTBOM €I'0 BOCCTAHOBJIEHMS MaTHMEM (KPYIIHBEE
IapTUn) WM  KaJjbluyeM (MaJble MNapTuu) . Peaklusa OCYWEeCTBJISETCS IIPU
TeMIlepaTypax BHIIE TOUKM IJIaBJieHusa ypasHa (1130 rpan. C).

(mosuumsa 2.7.1.6 BBemeHa YkaszoM IllpesunmeHTa PO ot 21.06.2000
N 1151)

2.7.1.7. CneumajibHO paspad®oTaHHBE minmu 8419 89 989 0
IOONT'OTOBJIEHHEE CHUCTEMH IJi KOHBEPCUU
UFs B UO,

(B pen. Ykazsa IllpesuneHTta PO ot 14.10.2008 N 1464)

[logacHUTEeJIbHOE 3aMeudaHue. KouBepcusa UF¢ B uo, MOXEeT
OCYWEeCTBJIATECA [NOCPEOCTBOM OINHOI'O M3 Tpex I[Ipoleccos. B mnepeom
npouecce UFs¢ BOCCTaHaBJIMBAEeTCH " TUOPOJIUBYETCHA B U0, ¢
MCIIOJIb30BaAHMEM BOOoOpoma U napa. Bo BTOPOM npoLecce UF¢
TMIOPOJIN3YETCHA PacCTBOPEeHMEeM B BOIe, IOJII OCaXIeHMS IMypaHaTa aMMOHMA
nobamBJjigeTCcsa aMMMak, a IMypaHaT BoCccTaHaeimepaeTcsa B UO, BOIOPOIOOM
npu TeMnepatype 820 rpan. C. Ilpu TpeTbeM IIpollecce Ta3000pa3Hble
UFg, CO, m NH; cmMemmpBawowTCsa B BOIOE, OCaxIas ypaHUIKapOOHAT aMMOHMA.
YpaHuikapboHaT aMMOHMSA CMemMBaeTcsda C IIapoM M BOIOPOIOM IIpU
TeMmrnepatypax 500 - 600 rpan. C mnsa npomsroncTsa UO,.

Koueepcusa UFg B UO, YacTO OCYUWECTRBJISETCS Ha [IEPBOM CTYIEHU
YCTAHOBKM IO MBTOTOBJIEHMI TOIJIMBA .

(mosmumsa 2.7.1.7 BBemeHa VYkaszsoM IllpesunmeHTa PO ot 21.06.2000
N 1151)

2.7.1.8. CneumajibHO pas3paboTaHHbEEe mnmu 8419 89 989 0
IOOTOTOBJIEHHEE CHUCTEMH IJiS KOHBEPCUU
UF; B UF,

(B pen. Ykaszsa IllpesuneHTta PO ot 14.10.2008 N 1464)

[logacHUTEeJIbHOE 3aMeudaHue. KouBepcusa UF¢ B UF, MOXEeT
OCYWEeCTBJIATECA [NOCPEOCTBOM BOCCTAHOBJIEHMSA BOINOPOLOM.
(mosmumsa 2.7.1.8 BBemeHa VYkaszsoM IllpesunmeHTa PO ot 21.06.2000
N 1151)

2.7.1.9. CneumajibHO pas3paboTaHHbEe minyu 8419 89 989 0
IOOT'OTOBJIEHHEE CHUCTEMH IJi KOHBEPCUU
UO, B UCl,

(B pen. Ykaszsa IllpesuneHta PO ot 14.10.2008 N 1464)

[loSCHUTEJbHOE 3aMedaHue. Kourepcusa uo, B UCl, MOXeT
OCYWECTBJIATECA MNOCPEOCTBOM OOHOTO M3 »OBYX IpPOLECCOB. B mnepBoM
npouecce UO, B3aMMOIEMCTBYET C TeTpaxJjopuioMm yoJjepoma (CCl,) npmu
TeMrepaType npubamauresrHo 400 rpanm. C. Bo BTopoMm npouecce U0,

B3aVMMOIENMCTBYET I[IpPU TeMmIepatype npubmmsmurensHo 700 rpaxm. C B
NPUCYTCTBMM Caxu, MOHOKCHIA yIJlepoIda M XJjiopa IJs IIPOM3BOICTBA
UCl4 .
(mosuumsa 2.7.1.9 BBeIEHAa YxazoMm IlpesumeHTa PO orT 21.06.2000
N 1151)
2.7.2. YCTaHOBKM IJII KOHBEPCUMU nnyTouus . 8419 89 989 0
obopymnoeaHue, CreumMaJyibHO
paszpaboTaHHOEe UM [NOOTOTOBJIEHHOE IJisd
3TOTO

(B pen. Ykaszsa Illpesmnenta PO or 14.10.2008 N 1464)

BBomHEle 3amMeuaHMa. B yCTaHOBKAx M CHUCTeMax nOJId KOHBEPCUU
IIJIyTOHUS MOXET OCYWEeCTBJIASTbLCS OINHO WMJIM HEeCKOJIbKO IIpeBpalleHUM
TIJIY TOHMA mus3 OIOHOTIT'O XVIMNYEeCKOI'O coeIMHeHMA B Opyroe, BKJIOUA A @
KOHBEPCHIO HMTpaTa IIJIyToHMa B Pul2, KOHBepcuwo PuO, B PuFy,
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KOHBepcuio PuF, B MeTajIMUeCKMUM IIJIyTOHUM. YCTaHOBKM IJiS KOHBEPCUMU
IJIyTOHUA OOBYHO aCCOUMMPYITCH C YyCTpOMCTBaMU 1o BHLOCJIEHUIO
IIJIyTOHUA, HO I OJIXHEI TakKxe accoummnpoBaTbCHA m C yC'I‘pOIZC'I‘BaMVI 10
IIPOM3BOOCTBY IIJIYTOHMEBOI'O TOIIJIMBA . Muorue KJIIOUEBEIE KOMITOHEHTEI
OBOPYOOBaHMA YCTAHOBOK IJIA KOHBEPCUM ILJIYTOHMA XaPaKTEePHH IOJA
HEKOTOPEX CEeKTOPOB XMMMUYECKOM oBbpabaTHBaKLeEN IPOMBIIJIEHHOCTHA .
Hanpumep, BuUIE OOOPYIOOBAHMA, MCIOJb3YyeMOI'O B 3TUX Ipolleccax, MOI'YT
BKJIIOUATH II€edy, KapyCeJIbHEIE IIedl, PEaKTOPEl C INCEBOOOXMXEHHEM CJIOEM,
IIJIaMEHHEIE PEaKTOPHEIE 6aLHHI/[, KMIOKOCTHEIE I_LeHTpI/[(l)yI‘I/[, INCTUIIJIIALIVMOHHEBIE

KOJIOHHEL ¥ XUIKOCTHO-XMIKOCTHBE 3KCTPAaKLMOHHEE KOJIOHHEH, a Takxe
ropsAdYMe KaMepbl, [IepdaTodHble OOKCHE M MaHMIYJATOPH. [JaJjlIeko He Bce
KOMITOHEHTH uMenTcsa B "roTroBoMm BuUIe", OOJIBIIMHCTBO M3 HUX  IOJDKHEI

OBITE IIOOT'OTOBJIEHH COIJIACHO Tpe®OBaHMAM U CHeuMdmKaumaM 3akKa3uMKa.
Ocoboe BHMMaHME OPU [NPOEKTUPOBAHUM CJledyeT YIOeJATh ClellXaJlbHbBM
BOIpPOCaM palMalMOHHOM M TOKCUUHOM Oe30InacHOCTH, a TakXxe BOIpoCcaM,
CBSA3aHHBIM C KPUTMUYHOCTBI. B HEKOTOPHIX CJlydasax TpebyeTcsa yUUTHBaATH
crnelMaJibHEIE IIPOEKTHBE M KOHCTPYKTOPCKME OCODOEHHOCTM IJig BallMTE OT
AT'PECCUBHEIX CBOMCTRB HEKOTOPHIX M3 oOOpabaTEHBaeMbIX XMMUUECKMX BElEeCTBRB

(HanpumMep, HF). Bo Bcex mnpoleccax KOHBEPCUM IIJIYTOHMS KOMIIOHEHTEL
obopynosaHusa, KOTOPEBIE CrenMalibHO He pazpaboTaHH VI He
IIOOTOTOBJIEHE IJId KOHBEPCUM IIJIYTOHMA, MOI'yT OBTb OOBEIMHEHE B

CUCTEMEHI, KOTOpre ClielMaJIbHO paspa60TaH51 JZNpNZS IIOOT'OTOBJIEHEL OJida
VCIIOJIb30BAHMUSA B LEJISX KOHBEPCUM I[IJIYTOHMS.
(mosuuma 2.7.2 B pen. Ykasa llpesupmeHTta PO ot 21.06.2000 N 1151)

2.7.2.1. CrneumnalibHO paszpaboTaHHEE i 8419 89 989 0
IIOOT'OTOBJIECHHEIE CUCTEMBl IOJId KOHBEPCUN
HUTPATa IUJIYTOHMSA B OKCUI

(B pen. Ykaszsa llpesuneHTa PO ot 14.10.2008 N 1464)

llogcHUTeNbHOE 3aMedaHMe. OCHOBHBIE olepaluy, BXOOAmME B 3TOT
IpoLeCcC: XPaHeHME M KOPPEKTMPOBKA MCXOIHOTO TEeXHOJIOTUYUECKOT'O
MaTepuala, ocaxIeHue u pas3neyieHye TBEPIOM UM XuOkoM  daswl,
IpokajMBaHMe, oOOpalleHue C MNPONYKTOM, BeHTUIAUusa, ofpaleHue C
OTxXOIaMM M ylNpaBJieHMe npoueccoM. CHUCTEMEl, NPMMeHseMbHe B IIpoliecce,
ABJIAITCSA CIelMaJibHO [IPMCIOCOOJIEHHEIMM TakKuMmM oBpasoM, uYToOb m3bexaTb
KPUTUYUHOCTM U pPalMaluMOHHEIX 52bdeKTOB, a TaKXe CBEeCTM K MUHUMYMY

ONaCHOCTM, CBSASaHHBHE C TOKCMUYHOCTHL. Ha OOJBIMHCTBE YyCTAHOBOK IIO
nepepaboTKe STOT [POLECC BKJOUYAET KOHBEPCHUI HUTPATA IJIYTOHMUS B
OMOKCUI IUIYTOHMS. B IOpyIMxX CilydasxX I[IPOLECCH MOTYT BKJIOYATH
OCaxIeHMre oKcajlaTa IUIYTOHMS WM [IEePOKCUIA ILJIYTOHUS.

(nosmuums 2.7.2.1 BBemeHa YkasoMm llpesumeHTa PO or 21.06.2000
N 1151)

2.7.2.2. CrneumalibHO paszpaboTaHHEE mnu 8419 89 989 0

IIOOT'OTOBJICHHEIE CHCTEeMBIL OJIA

NPOVBBOICTBA METAJIJIMUECKOTO ILJIYTOHMUS
(B pen. Ykasa llpesunenTa PO or 14.10.2008 N 1464)

[logCcHUTEeJIbHOE 3aMedaHle. 3ToT npouecc OOEIYHO BKJIIOUAET
@TOpMpOBaHV[e OVIOKCHIOa IIJIyTOHMUA, galie BCeTO C IIPMMEHEHMEM
BHICOKOAKTMUBHOT'O QTOPMCTOT'O BOHOPOIa, C LeJbl I[I0JydeHusa oTropuma
IJIy TOHUSA, KOTOPEIM BIIOCJIEOCTBUMU BOCCTAaHAaBJIMBaeTCd C IIOMOLBIO
METAJIIMUECKOTO KaJIbLMS BBICOKOM UMCTOTH IO IOJYUYEeHUS MeTaJlJIMueCcKOTO
IJIyTOHMSA ¥ QTopmIa KaJjblUuusa B BuAe mjlaka. OCHOBHBIE olepaluu,
BXoIOdumMe B 3TOT IpolLecc: bropupoBaHMe (HanpumMmep, C IIpMMEHEeHMNeM
obopyInoBaHMsa, Ccomepxaumero ©OJaropOonHbBle MEeTaJlJIEl MIM 3allMIeHHOTO
IIOKPEITMEM M3 HUX), BOCCTAHOBJIEHME MeTajljla (HalnpuMmMep, C IIpMMeHEeHMEM
KepaMMUeCKUX TUIJIeM), BOCCTaHOBJIeHME lIUlaka, obpalleHMe C MNPOOYyKTOM,
BEHTUJIALUMA, OobpalleHre C OTXOHaMM U ylpaBJIeHMe HnpoueccoM. CUCTeME,
IIpMMEHAEMBIE B IIpoLecce, H[ABJIAKTCA CIelUMaJIbHO HpMCHOCO@J‘[eHHbIMM TaKVIM
obpasoM, UYTOOH M30exaThb KPUTHMUHOCTM M pPaIMaLUMOHHEIX 3dbexkTOB, a
TakKXe CBeCTM K MUHUMMYMY OIIaCHOCTHM, CBS3aHHBHE C TOKCUUHOCTBI. B
OPpYyI'MX CJydasax I[IpoLecCHE MOT'YT BKJOYATh QTOpMPOBaHME oOKcajaTa
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IIJIYTOHMA WJIM IHNEePpOoKCHuIa IIJIYTOHMA, 3a KOTOPBEIM CJlegyeT BOCCTaHOBJIEHUE
MeTajJlla.

(nosuuusa 2.7.2.2 BBemeHa YKasoM lIpesunenTa PO ot 21.06.2000
N 1151)

2.7.3 - 2.7.8. VckijodeHEl. - Ykas3 IpesuzgeHTta P® ot 21.06.2000
N 1151

2.8. TeXHOJIOTUM, CBSI3aHHBE co BCEeMU

BKJIIOUE HHBEIMU B pazsmoen 2 HacTOoAmero
Cnoucka InpeagMeTaMm

OO0mue KpuTepuM nepeaay TEXHOJOruii
1o nepepadoTke, 000raleHMI0 YPaHa, IPOU3BOACTBY TSHAKEI0H BOIbI

Moppaspen ytpatun cuny. - Yka3 lNpesngeHta PO ot 04.02.2004 N 141.

OmnpenesieHusi TEePMHUHOB
(MpUMeHHUTeNbHO K JaHHOMY CnHCKY)

1. "TexHonorus" - cneynansHasi Hpopmauus, kotopast TpebyeTtcs ona paspaboTku, NnponssoacTBa
1 MCMOoMnb30BaHus Ntoboro npeamMmeTa, BKNOYeHHOro B CnmMcok. 3Ta MHpopmauns MoXeT nepeaaBaTbCs B
BMAE "TEXHUYECKOWN MOMOLLUN" UIn "TEXHNYECKUX JaHHbIX".

MpumeyaHue. HacTosilee onpeaeneHMe TEXHOMOMMM He pacnpoCTpaHSAeTCs Ha TEeXHOJorui,
HaxoasLytocs "B oOLwecTBeHHOM BriageHumn", nnu "pyHaameHTaneHble HayvHble uccnegoBaHus”.

2. "TexHn4yeckasi MOMOLLB" MOXET NPUHMMaTb TakMe PopMbI, Kak:

obyueHue;

MEPONPUSTMS MO MOBbLILLEHUIO KBANMdUKaLumm;

npakTuyeckasi NoAroToBka Kagpos;

npegocTaBneHne paboyven nHdopmaumm;

KOHCYINbTaTMBHbIE YCIYru.

"TexHn4eckas NOMOLLB" MOXET BKMtovaTb B cebs nepeaady "TexHU4ecKMx gaHHbIX".

3. "TexHnyeckme aaHHbIe" MoryT BbiTb NPeACTaBneHbl B TakMx hopMax, Kak:

YepTeEXN N NX KONUu;

CXEeMbl;

anarpammbi;

Moaenw;

cdopmynsbl;

TEXHUYECKNE MPOEKTbI 1 crieumdukaumm;

CrpaBoOYHble MaTepuarnsl;

PYKOBOACTBA M WHCTPYKUUM B MUCbMEHHOM BWMAE WU 3anucaHHble Ha APYrnx HOCUTENHAX WK
YCTPOWMCTBAX TakuX, Kak ANCK, MarHUTHas NeHTa, NOCTOsHHbIE 3anoMuHatoLwwme yctponctea (M3Y).

4. "B obLuiecTBEHHOM BnageHUN" o3Ha4YaeT TEXHOSMOIMIO, NPefocTaBnsieMyto 6e3 orpaHnyYeHnin Ha
ee fanbHenlwee pacnpocTtpaHeHue. (OrpaHnyeHusl, CBsi3aHHbIe C aBTOPCKUMMK NpaBaMu, He UCKMYaloT
TEXHOJOMMI0 U3 pa3psifia Haxoaswencs B oOLLEeCTBEHHOM BriageHum).

5. "OyHOoameHTanbHble HaydHble UCcCnefoBaHUSA" 03HaA4YalT  SKCMepuUMeHTanbHble  UNnu
TeopeTuyeckme paboTbl, Begywmecs, rMaBHbIM 00pa3oM, C LENbk MOMyvYeHMs HOBbIX 3HaHWA 06
OCHOBOMOMNarawLwmx npuHUMNax sBrneHurn K Habniogaemblx ¢aktax, He HarnpaeneHHble B MEPBYH
oyepenb Ha LOCTMKEHME KOHKPETHOM MPaKTUYECKON LN UMK peLleHne KOHKPETHOM 3adayun.

6. "PaspaboTka" BknoyaeT Bce CTaanm Npou3BOACTBa, Takue, Kak:

NpPOEeKTUPOBaHUE;

NPOEKTHbIE UCCIeL0BaHNS;

aHanm3 NpoeKTHbIX BapUaHTOB;

BblpaboTKa KOHLEMNLNA NPOEeKTUPOBAHUS;

cbopka 1 ucnblTaHMe NPOTOTMNOB (ONbITHbIX 0Opa3LoB);

CXEeMbl OMbITHOrO NPON3BOACTBA;

TeXHU4YecKkasi OKYMeHTauus;

npoLecc peanua3auumn NPOeKTHbIX AaHHbLIX B U3genve;
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CTPYKTYPHOE NPOEKTUPOBaHUE;

KOMMIIEKCHOEe NPOEKTMPOBaHUeE;

KOMMOHOBOYHas cxema.

7. "Tpon3BoacTBO" 03HA4YaeT BCe CTaguu NPOM3BOACTBA, Takmne, Kak:

COOpYXeHue;

TEeXHOMNorms Npon3BoaCTBa;

N3roToBMEHNE;

NHTerpaums;

MOHTax (cbopka);

KOHTPOrb;

UCMbITaHWS; MeponpuaATHSA No obecneveHnto Ka4yecTaa.

8. "Mcnonb3oBaHne" o3HavaeT 3KChyaTauuto, YCTaHOBKY (BKMOYas YCTaHOBKY Ha Mrowlagke),
TexHun4eckoe obcnyxvBaHue (MPOBEPKY), TEKYLLUIA PEMOHT, KanuTarnbHbI PEMOHT U MOAEPHU3aLMIO.
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