Yr1Bepaxnen Ykasom Ilpesnnenta Poceniickoilt @enepannu ot 14 pespans 1996 N 202(s
pen. Yka3os Ilpe3unenta P® ot 12.05.1997 N 468,
ot 21.06.2000 N 1151, ot 04.02.2004 N 141,
ot 14.11.2005 N 1318, ot 14.10.2008 N 1464)
Cnucox
si/IePHBIX MaTepHaJioB, 000PY/10BaHM, CIIEIHAJbHBIX Hesl/IePHBIX MAaTepHaJIOB U
COOTBETCTBYIOIIMX TE€XHOJIOTHIi, MOANAAAIOIIUX MO/ IKCIIOPTHBINH KOHTPOJIb

Koxa ToBapHoii

Ne % HOMEHKJIATYPbI
HaumenoBanue .
MO3UIIUHU BHEIIHEHIKOHOMHYECKOM
IeATEeIbLHOCTH

Pa3nen 1. SAnepHble MaTepuasl
1.1 Hcxonupiii Matepualt:

VYpaH ¢ coepkaHueM U30TOIOB B TOM OTHOIICHHUHU, B KAKOM OHH

1.1.1. HAXOJATCs B MPUPOIHOM ypaHe, B BHJIe MeTallla, CIjIaBa, 2844 10
XUMHUYECKOTO COCTUHEHUS WIIM KOHIICHTpaTa

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

VYpan, o6eqHEHHBIN U30TONIOM 235 B BUJE METaJlIa, CILIaBa, 2844 30 110 0;
XUMHYECKOTO COSIMHEHUS WM KOHIICHTpaTa 2844301900

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

1.1.2.

Topuii B BUie MeTailIa, CIIaBa, XUMUYECKOTO COSTMHCHUS WITH 2844 30 510 0;

1.1.3. KOHIICHTpaTa 2844 306900
(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)
1.2. CriennanbHBINA pacISTUIIOMUNCS MaTeprat:
1.2.1. [Tnyronwmii-239 2844 20990 0
(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)
1.2.2. VYpan-233 2844 401000
(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)
1.2.3. VYpan, oboraieHHbIN n30TONOM 235 mm 233 2844 203500
(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
Omnpenenenne

Tepmun "ypan, oOoramieHHbsli n3oTonom 235 wiun 233", o3Havaet

ypaH, cofepraiuii n3oromn 235 wim 233, uiM TOT U APYroi BMecTe

B TAaKOM KOJIMYECTBE, YTOOBI OTHOIICHHE CYMMBI 3THX U30TOIOB K

u3otory 238 6610 60IbIIIe OTHOIIEHHS U30TOMA 235 K U30TOIYy

238 B IpUPOJHOM ypaHe

JIro0oit maTepuai, conip;(iumilﬁz O3)IHO HJIH HECKOJILKO BEIIECTB, 2844 20 -

Ka3aHHBIX B myHKTax 1.2.1. -1.2.3. B Buje MeTasia, crjasa, ,

1.24. iI/IMI/I‘—IeCKOFO c}(])}énHHeHHﬂ, KOHI_[eHTpaTEil CBEXKETO0 WIN gigi 28 888 8

0TpabOoTaBILIET0 PEAKTOPHOT'O TOTIJIMBA
(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

TCXHOHOFI/II/I, CBA3aHHBIC CO BCCMU BKIIFOUCHHBIMU B pa3JiCiI 1

1.2.5.
HacTosuero Crnucka MmaTepualamMu

[Tpumedanue: DKCIOPTHBIM KOHTPOJIb ITYTOHUS C M30TOITHON KOHIIEHTpAIMe! TUTyTOHHU-238
cBbiie 80% oCyIIECTBIISETCS B COOTBETCTBUU C MOPSAAKOM, YCTAHOBJIEHHBIM (e/iepaaIbHbIM



3aKOHOJATEIHCTBOM B OTHOIIEHHH KCIIOPTa 000PYI0BAaHUS U MAaTEPHAIIOB IBOMHOTO
UCIIOJIb30BAHUS U COOTBETCTBYIOUIUX TEXHOJIOTUH, MPUMEHIEMBIX B SJIEPHBIX LEIAX.

1.3. Hyxnuner:
Hentynuii-237, a Taxoke 110001 MaTepua Wil yCTPOHCTBO, €ro 284440 2000
1.3.1. coepKaree ’ ’ 2844 403000
2844 408000
Amepunnii-241, a Taxke 110001 MaTepra Wik YCTPOUCTBO, €ro 2844.40 2000
1.3.2. coeparee ’ ’ 2844 403000
2844 40 8000
Amepunnii-243, a Taxke 110001 MaTepra Wik YCTPOUCTBO, €ro 284440 2000
1.3.3. S — ’ ’ 2844 403000
2844 408000
Kamudopuuii-252, a Taxke 10001 MaTepras Uil yCTPOMCTBO, €To 284440 2000
1.34. coepKariee ’ ’ 2844 403000
2844 40 8000

(m. 1.3 B pen. Ykaza Ilpe3unenta PO ot 14.10.2008 N 1464)

IIpumeyanue:

DKCIOPTHOMY KOHTPOJIIO HE MOJIekKAT HYKIH/IbI, MaTEPHAIbl U
YCTPOMCTBA, UX COJEpIKAIINE, YKa3aHHbIE B MyHKTax 1.3.1 - 1.3.4,
C aKTUBHOCTBIO, HE TIOJINaAa0IIel o1 AeicTBHE (peepaabHbIX
[TpaBui 6€30MacCHOCTH NPU TPAHCIIOPTUPOBAHUH PAAHOAKTHBHBIX
marepuanos (HII - 053 - 04)

(mpumeuanue BBeneHo Ykazom [Ipesunenta PO ot 14.10.2008 N 1464)
Paznen 2. O6opynoBanue U HesiiepHbIe MaTepUATIbI

SnepHble peakTOphl U CHENMAIBLHO pa3paboTaHHbIE WIIN

2.1.
NOATOTOBJICHHBIC O60py,HOBaHI/Ie 1 COCTAaBHBIC HaCTH AJIA HUX:

(mo3unus 2.1 B pen. Ykasa Ilpesunenta PO ot 12.05.1997 N 468)

KoMIutekTHbI€ siIepHBIE PEaKTOPBI S 1epHbIE pEaKTOPHI,
2.1.1. CHOCOOHBIE pabOTaTh B PEXKUME KOHTPOIUPYEMOi 8401100000
CaMOTIOIICPKUBAIOIIEHCS IIETTHON PeaKIuy JIeJICHHS

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

IlosicuuTenpPHOE 3aMEUaHuUE. HI[GpHBIfI PEAKTOP B OCHOBHOM BKJIHOYACT Y3JIbl, HAXOAAIUCCA
BHYTPHU PCAKTOPHOTO KOPITyCa UJIKU HCIIOCPCACTBCHHO NPUAAHHBIC MY, O60py,Z[OBaHI/Ie, KOTOpPOC
KOHTPOJUPYET YPOBECHb MOIIHOCTH B aKTUBHOU 30HC, U UX 4aCTU, KOTOPLIC O0OBIYHO coacpiKar
TCIIJIOHOCHUTCIIb IEPBOT'O KOHTYpa pCaKTOpa, BCTYIIAKOT C HUM B HeHOCpCI[CTBeHHHﬁ KOHTAaKT HUJIHN

PEryIHNPYIOT €ro.

Kopnyca snepHbpIX peakTopoB

CrienmanbHO pa3paboTaHHBIE WK OATOTOBJIEHHBIE
METAJUINYECKHE KOPITyca WIIM OCHOBHBIE YaCTH 3aBOJICKOTO
W3TOTOBJIEHMS JUIsl pa3MELIEHHS B HUX aKTUBHOM 30HBI SIIEPHBIX
PEaKTOpOB, KaK OHU OIPEENICHbI B TyHKTE 2.1.1., 1 BHYTpEHHUX
qacTel peakTOpOB, KaK OHU OINpEAEIEHBI B yHKTE 2.1.8.

(B pen. Ykazos IIpesunenta PO ot 21.06.2000 N 1151, ot 14.10.2008 N 1464)

[losicautenpHOE 3ameuanue. BepxHss 4acTh KOpIlyca peakTopa 0XBaThIBAETCs TYHKTOM 2.1.2
KaK OCHOBHasl, 3aBOJICKOT0 U3TOTOBJIEHUS, YaCTh KOPITyca peakTopa.

(mo3urust 2.1.2 B pea. Ykasza IIpesuaenta P® or 12.05.1997 N 468)
2.1.3. MarmuHs! 17151 3arpy3KH U BBITPY3KH TOIUIMBA SIEPHBIX peakTopoB. 8426 19 000 O;

2.1.2. 8401400000



CrernuanbHO pa3pabOTaHHOE WU TIOJITOTOBIICHHOE 8426990000
MaHMITYJISITOPHOE 000PYAOBAaHUE IS 3arPy3KH WU U3BJICUCHUS

TOIIIIMBA U3 AACPHBIX PCAKTOPOB, KaK OHU OIPCACIICHBI B IIYHKTC
2.1.1.

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

[losicnutensHOE 3aMeuanue. MaluHbl, onpeieleHHbIe B MyHKTE 2.1.3, HCIOB3YIOTCS, KOT1a
peaKTop HaXOAUTCS MOJ HATPY3KOM, WiIN 00JIaJatoT TEXHUYECKUMH BO3MOXXHOCTSAMU 11 TOUHOTO
MO3ULIMOHUPOBAHUS UM OPUEHTUPOBAHUS, TO3BOJISIOIMMHU ITPOBOIUTH HA OCTAHOBJICHHOM
peaxkTope CII0KHbIE pabOTHI 10 Meperpy3ke TOIIUBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI
HETNOCPE/ICTBEHHOE HAOIIOACHHUE WJIH MPSIMOM TOCTYII K TOIUIHBY.

(mos3urust 2.1.3 B pea. Ykasa [Ipesuaenra P® ot 12.05.1997 N 468)

VYpaisionye CTepKHH SIEPHBIX PEaKTOPOB U 000pYyI0BaHHE.
CriennanbHO pa3pabOTaHHBIE WITH TIOJTOTOBIICHHBIC CTEPIKHH,
OTIOPHBIE WX MOABECHBIE KOHCTPYKLIMH JIJIsl HUX, IPUBOJIBI TN

2.1.4. . 8401 40 000 0
HaIpaBJISIONIUE TPYOBI JIJIsi CTEPIKHEH, UCTIOIB3YEMBbIE JITIS
yIpaBIeHUS MPOIECCOM JENEHUS B SACPHBIX PEaKTOpax, KaKk OHH
onpeneneHsl B myHkTe 2.1.1.
(B pea. Ykazos [Ipesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)
TpyObI BBICOKOTO aBIEHUS AJIS SIACPHBIX PEaKTOPOB. 7304-
CrenuanbHO pa3pabOTaHHbBIE WK MOJATOTOBIEHHBIC TPYOBI IS 7507’ 12 000 0"
215 pa3MeIIeHHs B HUX TOIUIMBHBIX 3JIEMEHTOB U TEIJIOHOCUTES 7608 20: ’
o IIEPBOT0 KOHTYpA B AIEPHBIX PEAKTOPax, KAK OHU OIIPE/IEIICHBI B ’ ,
nyHkre 2.1.1., mpu pabodem naBiieHuH, npesbiaronem S50 810990000 0;
YERT® 221, TP P A > 1P B 8401 40 000 0
atmochep
(B pea. Ykazos [Ipesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)
[{upkxoHueBbIe TPYOBI
CriennanabHO pa3paOOTaHHBIE WU TOATOTOBIEHHBIE TPYObI HIIN
216 cOOpKH TPYO M3 METALTUYECKOTO UPKOHUS UITH €0 CIIJIAaBOB JJIS 8109 90 000 0

WCIIOJIb30BaHUs B IZIEPHBIX PEAKTOPaX, KaK OHU OIPEJIEIICHbI B
nyHkTe 2.1.1., B KOTOpPBIX OTHOILIEHHUE 10 Becy raHus K
LIUPKOHUIO MeHbIIe yeM 1:500

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

Hacocbl nepBoro KOHTypa TEIJI0HOCUTENS
CrneunanbHO pa3paOOTaHHbIE WU MOATOTOBIEHHBIE HACOCHI JIIS
NOAJEPKAHUS LMPKYISILMY TEIIJIOHOCUTENS IIEPBOTO KOHTYpa
AJIEPHBIX PEAKTOPOB, KaK OHU OIpPE/ENIEeHbI B IyHKTe 2.1.1.
[Tpumeuanue: CriennanbHO pa3pabOTaHHBIE UITH MTOJTOTOBJICHHbIE
2.1.7. HACOCHI MOT'YT BKJIFOUATh CJIOXKHBIE, YITIOTHEHHBIE HITH 8413810009
MHOT'OKPAaTHO YIJIOTHEHHBIE CUCTEMBI AJIs IPEIOTBPALLIECHUS
YTEUKH TEIUIOHOCUTENS TIEPBOT0 KOHTYpPa, FTepMETUYHbIE HACOCHI U
HACOCHI C CUCTEMaMH MHEPIUAJIBHON MacChl. DTO ONpeAeIecHUE
KacaeTcsl HACOCOB, aTTECTOBAaHHBIX 10 Kiaccy NeC-1 nnmn
HKBHUBAJIEHTHBIM CTaHAApTaM

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)
[Tpumeuanue. CrienuanbHO pa3paboTaHHBIE UITH MTOATOTOBICHHBIE HACOCHI MOTYT BKJIIOYATh

CJIOKHBIC, YINIOTHCHHBIC UJIM MHOTOKPATHO YIINIOTHCHHBIC CUCTEMBI I IPEAOTBpallICHUA YTCUKH
TCIINIOHOCUTCIIS IEPBOT'O KOHTYpA, ICPMETUYHBIC HACOCHI U HACOCHI C CUCTCMaMU PIHCpI.[PIB.J'IBHOfI



MacChl. DTO ONpPEIETICHUE KAaCAETCsl HACOCOB, aTTeCTOBaHHBIX 10 cekiuu 11l pa3zaena 1 noacekuun
NB (knacc 1 "KommnonenTsr") Kogekca AMepukaHCKOTo 0011ecTBa MHKEHEPOB MEXaHUKOB HITH
SKBUBAJICHTHBIM CTaHAAPTaM.

(B pen. Ykaza [Ipe3unenta PO ot 14.11.2005 N 1318)

BHyTpeHHME YacTH sIIEpHBIX PEaKTOPOB
CrnenuanbHO pa3pabOTaHHBIC HIIH MOJIOTOBJICHHBIC BHYTPCHHUE
YaCTH ISl HCIIOJIb30BAaHMS B SIIEPHBIX PEaKTOPax, Kak OHU
2.1.8. orpeneneHsl B myHkTe2.1.1., BKIIIOYaonme mnoaaep>kKuBaroIme 8401400000
KOJIOHHBI aKTUBHOM 30HBI, KAHAJIBI JJISl TOTUIMBA, TETJIOBBIC
9KpaHbI, IEPErOPOJIKH, TPYOHBIC PEIICTKH aKTUBHOW 30HBI U
macTuHbl quddy3opa

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

[TosicHuTenpHOE 3aMeuanme. BHyTpeHHNE YacTH SICPHBIX PEAKTOPOB SBISIFOTCS TJIABHBIMU
CTPYKTYPHBIMHU 3JIEMEHTaMHU BHYTPU KOPITYCOB PEAKTOPOB M MMEIOT OJJHO MJIU HECKOJIBKO
Ha3HAYCHUI, TAKUX, KaK MOJICPIKKA aKTHBHOM 30HBI, yIepKaHue COOPOK TOILTHUBA, HATIPABJICHUE
MOTOKA TEIUIOHOCHUTEIIS IIEPBOTO KOHTYpa, 0OecreueHre paiuaiioHHON 3aIIUThI KOpITyca peakTopa
U yIpaBJeHUEe 000PYJI0BaHUEM BHYTPH aKTHBHOM 30HBI.

(mo3unus 2.1.8 BBenena Ykazom IIpesuaenta PO ot 12.05.1997 N 468)

TemnooOMeHHUKH

CriernanibHO pa3paboTaHHBIE WK TIOJATOTOBJICHHBIC 8402 19 900;
2.1.9. TEIJIO0OOMEHHHKH (TTapOTeHEePaTOPhl) IS UCIIOIb30BaHUS B 8404 20 000 0;

NIEPBOM KOHTYpPE OXJIXKACHUS SACPHBIX PEaKTOPOB, KAK OHU 8419500000

onpeneneHsl B myHkTe 2.1.1.
(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

[TosicauTensHOE 3ameuanue. CrienuanbHO pa3paboTaHHbIE WK MOATOTOBIEHHbBIE
naporeHepaTopsl 1Jisd Nepelauu TeIia, FeHEpUPYEMOro B peakrope (MepBblil KOHTYp), BOJE
(BTOpUYHBII KOHTYP) /A7 reHepaluu napa. J[jis peakropoB-pa3MHOKUTENEH Ha ObICTPBIX
HEUTpOHaX, B KOTOPBIX UMEETCSI IPOMEKYTOUHBIM KOHTYP C JKUIKOMETAIITNYECKUM
TEIIOHOCHUTEJIEM, TETJIO00MEHHUKH JUIs Iepeaayy TeIuia OT IepBOro KOHTypa K KOHTYpY
IIPOMEKYTOUHOTO OXJIAXACHUS TaK e MOJJIekKaT KOHTPOJII0, Kak U naporeneparopsl. KoHTpoiito
10 JJAHHOMY ITYHKTY He MOJiIe’KaT TeIIO0OMEHHUKN aBapUitHON CUCTEMBbI OXJIAXKICHUS WIIH
CUCTEMBI OTBOJA OCTATOYHOI'O TETUIOBBIICTICHHUS.

(mo3urus 2.1.9 BBenena Ykazom llpesugenta PO ot 12.05.1997 N 468)

OO6opynoBaHue IETEKTUPOBAHUS U U3MEPEHUS MOTOKA HEUTPOHOB
CriennanpsHO pa3paboTaHHOE WM OJATrOTOBIEHHOE 000py10BaHNE
2.1.10. JUTSL IETEKTUPOBAHMSI HEHTPOHOB M U3MEPEHUS YPOBHS TIOTOKA 9030100000
HEWTPOHOB BHYTPH aKTHBHOW 30HBI PEAKTOPOB, KaK OHU
onpeneneHsl B myHKTe 2.1.1.

(B pea. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)
[TosicHuTEenpHOE 3aMeyaHue. DKCIOPTHOMY KOHTPOJIIO IO 3TOMY ITYHKTY ITOJJIEKHUT

00opy0BaHuE, pa3MelaeMoe Kak BHYTPH, TaK U BHE aKTUBHOM 30HbI, KOTOPOE MPUTOIHO JIJIs
U3MEpEHUS BBICOKUX YPOBHEN MOTOKOB, OOBIYHO OT 10* HEUTPOH/CM2.C U BBILIE.

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

K o6opynoBanuto, pazMeniaeMomMy BHE aKTUBHOM 30HBI, OTHOCUTCSI 000pYy/I0BaHHUE,
pasMeleHHOE BHYTPU OMOIOTHYECKOM 3alUThl BHE aKTUBHON 30HBI pEAKTOPOB, KaK OHU
omnpeneneHsl B myHKTe 2.1.1.

(mo3umus 2.1.10 BBeaena Ykaszom [Ipesunenta PO ot 12.05.1997 N 468)
2.2. Hesinepuble MaTepuasl sl peaKTOPOB:



Hevitepuii u TsKenas Boja
Jeiirepuii, Tspkenast Boja (OKUCh ASUTepusi) U JTr000e Apyroe
COCTMHECHHE JICUTEpHs, B KOTOPOM OTHOIIIeHHE JaeiTepus k aromam 2845 10 000 O;
Bostoposia npespimiaet 1:5000, mpeana3HayeHHBIC AT 2845901000
WCIIOJIb30BaHUs B AJCPHBIX PEaKTOpax, Kak OHHU OIPE/ICIICHBI B
nyHkre 2.1.1.
(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
S nepHo-uuCThIH rpaduT
['paduT, IMEIOIINK CTEIICHh YUCTOTHI BBIIIE S-MHJUTHOHHBIX
2.2.2. OOpHOT0 PKBUBAJICHTA, C IIOTHOCTHIO Ooubie, ueM 1,50 1/ky6. cm, 3801

NpeHAa3HAYCHHBIH JUI UCIIOJIb30BAaHUS B SJIEPHBIX peakTOpax, Kak
OHM OIpe/eNIeHbI B MyHKTe 2.1.1.

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

[TosicuutenbHOE 3amMeyaHue. 3HaueHue OOPHOIo HKBUBAJIEHTa B MUJUIMOHHBIX 101X (BD)
MOJKET OBITh OIPEIETICHO IKCIIEPUMEHTATIBLHO UM PACCUUTAHO KaK CyMMa 3Ha4YeHHH OOpHBIX
skBHBaJIEHTOB npumeceit (b3;), Bkirouast 6op u uckimrouas b yriiepona (yriepon He
paccMaTpuBaeTCs Kak MpUMeCh), o ¢hopMyIie:

(B92)ppm = [(Sz-Ab) / (Sb.A2)].Zppm , THE:

Sp U S; - 3HaUeHUs 3((HEKTUBHOTO CEUEHUS 3aXBaTa TEIJIOBBIX HEUTPOHOB (B OapH) MPUPOIHOTO
Oopa u 3y1eMeHTa Z COOTBETCTBEHHO;

Ap M Az - 3HaYEHHS ATOMHBIX Macc MPUPOAHOTO OOpa U AyeMeHTa Z COOTBETCTBEHHO;

Zppm - KOHLIEHTPAIHS 2JIeMeHTa Z B OJSX HA MUJUTHOH.

2.2.1.

(mosicuuTeNbHOE 3aMeuanue BBeAeHO YkazoM [Ipesunenta PD ot 12.05.1997 N 468)

CrenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBIECHHBIC YCTAHOBKH U
2.3. o0opynoBanue ais nepepaboTKu 00 JTYUeHHBIX TOTUIMBHBIX
DIIEMEHTOB:

BBoansie 3ameuanus. [Ipu nepepaboTke 001y4EeHHOTO SAEPHOTO TOIUIMBA ILTYTOHUM U ypaH
OTZEISAIOTCS OT BBICOKOAKTUBHBIX IIPOJYKTOB ACIICHUS U IPYTUX TPAHCYPAHOBBIX JIEMEHTOB. [y
TaKOI'0 Pa3JeICHUS MOT'YT UCIIOIb30BaThCS PA3JINYHBIE TEXHOJIOTUYECKUE MPOLIECCHI, OAHAKO CO
BpeMeHeM mporecc "I[lypekc" cran Haubosiee paclpoCTpaHEHHBIM U IPHUEMJIEMBIM. JTOT IPOIecC
BKJIIOYAET PACTBOPEHUE O0JIyUE€HHOTI'O SIIEPHOTO TOILUIMBA B A30THON KUCIIOTE C MOCIEAYIOIINUM
BBIZICIICHUEM YpaHa, INIyTOHUS U MPOAYKTOB JIEIEHUs dDKCTPAKIUEN PACTBOPUTEIIEM C IIOMOLIBIO
TpuOyTHiocdaTa B OpraHnyecKkoM pazoaBuTele.

TexHonornueckne Nporeccs Ha pa3audHbIX ycTaHOBKax Thna "Ilypekc" aHanorudssl u
BKJIIOYAIOT: U3MEIbYeHNE 00TYyUEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILIINBA,
HKCTPAKILIMIO PACTBOPUTEIIEM U XPAHEHHUE TEXHOJIOIMUYECKOU )KUIKOCTU. MOKET UMEThCS TaKKe
00opyi0BaHuE /JIs TEIJIOBOM JEHUTpAllMM HUTpaTa ypaHa, KOHBEPCUM HUTpPATa IUTYTOHUS B OKUCh
WIN METaJll, a TaKXke U1 00pabOTKU )KUIKUX OTXO0B, COAEPIKAIMX MPOIYKThI JEJIEHUS, 10
noJstyueHust GOpMbl, MPUTOAHOMN AJIs IPOAOKUTEIBHOTO XpaHEHUs WK 3axopoHeHus. OqHako
KOHKPETHBIE TUIIbI U KOH(UTYpaLusi 000pYAOBaHUS, BBITOIHSAIOMIETO 3TH (PYHKIIMH, MOTYT
pa3InuyaThCs Ha Pa3IMYHbIX yCTaHOBKax THma "Ilypekc" 1o HeCKOJIbKMM NpUYMHAM, BKJIFOYAsi TUIIbI
¥ KOJIMYECTBO OOJIyUYE€HHOT'O SAE€PHOT0 TOIUIMBA, MOAJIEKAIIEro IepepadoTKe, U MpearoaaraeMblii
MIPOLIECC OCAXKIEHUS U3BIIEKAEMbIX MaTEPUAJIOB, a TAKXKe MPUHIUIBI 00ecrieueHns 0€30MacHOCTH U
TEXHUYECKOTO 00CTYKUBaHUS, IPUCYIINE KOHCTPYKIIUHN JTaHHON YCTaHOBKH.

OTH NPOLECCHI, BKIIFOYAs! MOJIHBIE CUCTEMBI JUIs1 KOHBEPCUU IUTYTOHHS ¥ IPOU3BOJICTBA
METAJUINYECKOT 0 ITyTOHUS, MOT'YT OBITh UACHTHU(QHUIIUPOBAHBI IO MEpaM, IPUHUMAEMBIM IS
MPEIOTBPALIICHHS ONTACHOCTEHN B CBSI3U ¢ KPUTHUHOCTHIO (HaIlpUMep, MepaMu, CBSI3aHHBIMHU C
reoMeTpueii), 06aydeHreM (HarpuMep, IMyTeM 3alUThl OT 00Jy4eHHs ) 1 TOKCHYHOCTBIO
(HampuMmep, MepaMu MO YAECPKAHUIO).

2.3.1. VYcraHoBku A51s iepepaOoTKU 007yYEHHBIX TOIUIMBHBIX 3JIEMEHTOB



YcTaHOBKHM /17151 IepepaboTKH 00ITydeHHBIX TOTIIIMBHBIX YJIEMEHTOB
BKJTIIOYAIOT 000pPYJOBaHUE U KOMIIOHEHTHI, KOTOPBIE OOBIYHO
HaXOJATCS B IPSIMOM KOHTAaKTE C OOTy4YECHHBIM TOIUIUBOM H
OCHOBHBIMH TE€XHOJIOTUYECKUMH ITOTOKAMU SIEPHOTO MaTepuaia u
IPOJYKTOB JIEJICHUS] U HETIOCPEICTBEHHO YIPABIISIOT HMU

CrnenuanbHO pa3pabOTaHHOE W MTOrOTOBICHHOE 000PYIOBaHUE
2.3.2. JUISL UCTIOJIb30BAaHUS Ha YCTAHOBKAX JUIS TepepabOTKH 00Iy4eHHBIX
TOIUTMBHBIX HJIEMEHTOB!

MamHsl 17151 ©3MEIbUEHUS 00JyICHHBIX TOIUIMBHBIX 3JIEMCHTOB

CHeNHaIbHO pa3paboTaHHOE WU MTOATOTOBICHHOE TUCTAHIMOHHO 8456;
yrIpasisieMoe 000pyaoBaHUE JJI UCTIOIb30BaHMsI Ha ycTtaHoBKe 1o 8462 31 000;
nepepaboTKe, Kak OHa onpezeneHa B myHkre 2.3.1, 1is pe3ku, 8462 39 990 0;
pyOKH WJIM Hape3Ku COOPOK, MyYKOB MJTK CTepkHEH oomydennoro 8479 82 000 0
SJICPHOTO TOIUIMBA

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

BBoaHoe 3ameuanue. 910 000py10BaHUE UCTIONB3YETCA ISl BCKPBITHS 000J0YKH TOIINBA C
EJIbIO TOCIEIYIOIIEr0 PACTBOPEHHS O0Iy4eHHOTO siiepHOro Marepuana. Kak npasuio,
UCTIOJIE3YIOTCS CIICIIMANILHO MPEAHA3HAYCHHBIC, CKOHCTPYHPOBAHHBIC I PYOKH MeTalia
YCTPOMCTBA, XOTS MOKET UCIOIB30BaTHCS U 00Jiee COBEPIICHHOE 000PYI0BaHHE, HATTPUMED,
J1a3ephl.

2.3.2.1.

JucconbBepsl

CrnennanbHO pa3paOOTaHHBIE UITU TIOJTOTOBIIEHHBIE O€30TacHbIE C

TOYKH 3PCHUS KPUTHIHOCTH PE3epBYyaphl (HAIpuMep, Majaoro

JIMaMeTpa, KOJIbIEBbIC HITH MPSMOYTOJIbHBIE PE3EPBYaphI) s 2309 00:
2.3.2.2. MCIIOJIb30BAaHUS HAa YCTAHOBKAX IO MepepaboTKe, Kak OHU 8479 89,970 9

orpeeNieHbl B yHKTe 2.3.1, 11 pacTBOpeHUsT 00Ty4eHHOTO

SIEPHOTO TOILTMBA, KOTOPHIE CIIOCOOHBI BBIACPKUBATH TOPSUIYIO,

BBICOKOKOPPO3UOHHYIO KHUAKOCTh U MOTYT AUCTAaHIIMOHHO

3arpyKaThCsl U TEXHUIECKU OOCITY)KUBATHCS

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

BBoaHoe 3ameuanue. B nucconbBepsl 00BIUHO MOCTYIAET U3MEIbUYEHHOE OTpadOoTaBIIee
TOIJIMBO. B 3THX G€30IMacHbIX ¢ TOUKH 3pEHHsI KpUTUYHOCTH pe3epByapax OOJyueHHBIH sIepHBbIH
MaTepuai pacTBOPSAETCS B @30THOM KUCJIOTE, M OCTaoIuecss 00pe3ku 0001049eK BBIBOASATCS U3
TEXHOJIOTHYECKOT0 MOTOKA.

OKCTPaKTOPbI U 000PYJOBAHUE JIJIsl SKCTPAKIIUU PACTBOPUTEIEM

CrneunanbHO pa3paOOTaHHbIE WU MOATOTOBIIEHHBIE HIKCTPAKTOPHI €
pacTBOpuUTENIeM TaKKe, KaK HacaJ04YHbIe WIH MyIbCAllUOHHbIE 8479 89 970 9
KOJIOHHBI, CMECHUTEIILHO-OTCTOMHBIE arraparbl WX HCHTpO6C)KHI)Ie

KOHTAKTHBIE ammaparsl JUIsl HCIIOJIb30BAHUS HA YCTAHOBKE I10

nepepaboTke 00JIyIeHHOTO TOTITHBA.

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

DKCTPAKTOPHI C pACTBOPUTEIIEM JIOJKHBI OBITh YCTOWYHMBBI K
KOPPO3HUOHHOMY BO3JEHCTBUIO A30THOM KUCIOTBHI,
W3TOTaBIUBATHCS C COOTFOCHUEM YPE3BBIUAHO BHICOKUX
TpeOoBaHU (BKITIOYAs IPUMEHEHHE CIICIIUATBHBIX METOJIOB
CBapKH, UHCTICKIINH, 00ecrieueHne U KOHTPOJIb KaueCcTBa) 13
MaJIOYTJIEPOAUCTBIX HEPKABEIOIIUX CTAJEH, TATAHA, LUPKOHUS UIIH
JIPYTUX BBICOKOKAYE€CTBEHHBIX MaTEPUATIOB

2.3.2.3.

BBonHoe 3amedanue. B 3KCTpakTOphI ¢ paCTBOPUTEIEM MIOCTYIAET KaK pacTBOP OOIYUYEHHOTO
TOILJIMBA U3 JUCCOJIbBEPOB, TaK U OPTaHUUCCKUIN PAaCTBOP, C MOMOIIIBIO KOTOPOTO Pa3IENISIOTCS



ypaH, IUIyTOHUHN U NPOAYKTHI feneHus. O60pyaoBaHue ISl SKCTPAKLUU PACTBOPUTEIEM OOBIYHO
KOHCTPYHPYETCS TAKUM 00pa3oM, 4TOOBI OHO YAOBIETBOPSIO KECTKIM SKCILTYaTallHOHHBIM
TpeOOBaHUSAM, TAKHM, KaK JAJTUTENIbHBIN CPOK CITY>KObI €3 TEXHUYECKOT0 00CTy>KUBAaHUS WU
JIeTKasi 3aMEHSIEMOCTh, IIPOCTOTA B 3KCIUTyaTallUU U YIIPABJICHUH, a TAK)KE THOKOCTh B OTHOIICHUN
M3MEHEHUS TapaMeTPOB Ipo1iecca.

XUMHUYECKUE pe3epBYaphl IS BBIICPKUBAHUS UM XPaHCHHS
CriennansHO pa3paboTaHHBIE WIN TIOATOTOBJICHHBIE pe3epBYaphl
JUTSL BBIICPYKUBAHUS WIIA XPAHCHUS JIJISl HCTIOJIb30BAHUS HA
YCTaHOBKE IO MepepadoTKe OOIYISHHOTO TOIIMBA YCTOWYUBBIC K
KOPPO3HOHHOMY BO3JICHCTBHIO a30THOW KUCIIOTHI, U3TOTOBIICHHBIC
U3 MaJIOYTJIICPOIUCTHIX HEPKABCIOIIUX CTaNICH, TUTaHA WU
UPKOHUS WK JPYTUX BEICOKOKAUYECTBEHHBIX MaTEPHAJIOB.
PesepByaps! 17151 BELICPKUBAHUS HITH XPaHEHHSI MOTYT OBITH
2324 CKOHCTPYHUPOBAHBI TAKUM 00pa30M, 4TOOBI MX IKCILTyaTaIus U 7309 00 300 0;
TEXHUYECKOE 00CTY)KMBaHNUE TIPOU3BOIMIINCH TucTanimonHo, 1 7310 10 000 O
MOTYT UMETh CIIAYIOIINE 0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS
3a SIICPHOM KPUTUYHOCTHIO:
1) OOpHBI IKBUBAICHT CTEHOK MJIM BHYTPEHHUX KOHCTPYKIIUH
paBeH 1o MeHbIIeH Mepe 2 %, oo
2) WIUHAPUYECKUE Pe3ePBYyaphl UMCIOT MAKCUMAIIbHBIN JUAMET]
175 mwm (7 mroiimoB), mu6o
3) mpsSAIMOYTOJILHBIN WIIN KOJIBIICBOM pe3epByap UMeeT
MaKCHMaJbHYIO UPUHY 75 MM (3 maroiima)

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

BBoansie 3ameuanus. Ha sTane skcTpakiiuu pacTBOpUTENEM 00pa3yrOTCsl TPU OCHOBHBIX
TEXHOJIOTUYECKUX MTOTOKA KUAKOCTU. Pe3epByapsl /1711 BbIAEP)KUBAHUS UM XPAHEHUS
WCIIOJIB3YIOTCS B JJaIbHEHIIIEH 00paboTKe BCEX TPEX MOTOKOB CIEAYIOMIUM 00pa3oM:

a) pacTBOP YUCTOTO a30THOKKCIIOTO ypaHa KOHIIEHTPUPYETCS BbIMTapUBAHUEM M TPOUCXOJIUT
MPOLIECC IEHUTPALIUH, TJI€ OH IPEBpAIAETCA B OKCUJ] YpaHa. ITOT OKCUJ] TOBTOPHO MCIONb3YETCs
B 5I/IEPHOM TOIUIMBHOM LIUKJIE;

0) pacTBOp BBICOKOAKTUBHBIX MTPOAYKTOB JIEJIEHHS OOBIYHO KOHIICHTPUPYETCS BHITAPHBAHUEM
U XPaHUTCS B BUJIE€ KOHIIEHTPUPOBAHHOM KHUJIKOCTU. DTOT KOHLIEHTPAT MOKET BIIOCIIEACTBUU
NIPOITH BITapHBaHUE WU OBITH TIPpeoOpa3oBaH B pOpMY, IPUTOTHYIO JJIST XPAHESHUS FITH
3aXOpOHEHMUS;

C) pacTBOp YMCTOTO HUTpATA IJIyTOHUSI KOHLIEHTPUPYETCS U XPAHUTCS 10 MOCTYIUVICHUSI Ha
JaNbHEeHIINe 3Tanbl TEXHOJIOTHYECKOT 0 Mpoliecca. B yacTHOCTH, pe3epByapsl A BbLACP)KUBAHUS
WIM XpaHEHUsl PACTBOPOB IUTYTOHUS KOHCTPYUPYIOTCS TaKUM 00pa3oMm, YToObI n30exarhb
CBSI3aHHBIX C KPUTUYHOCTBIO NPOOJIEM, BOZHUKAIOIINX B pe3yIbTaTe U3MEHEHUH B KOHIIEHTpalUU
WM (popme JaHHOTO MOTOKA.

2.3.2.5. Uckimouena. - Yka3 [Ipesugenta PO ot 21.06.2000 N 1151
2.3.2.6. Uckmouena. - Yka3 [Ipesuaenta PO or 21.06.2000 N 1151

Y CTaHOBKH JIJIs1 U3TOTOBJICHUS TOTUTUBHBIX DJIEMEHTOB IS
SJIEPHBIX PEAKTOPOB U CIICIUATBHO Pa3pabOTaHHOE UITH
MOATOTOBJICHHOE 000PYy/I0BaHUE /TSI HUX

BBoHbie 3ameuanus:

SnepHbIC TOTUTMBHBIC 3JIEMEHTHI IIPOU3BOAST U3 OJHOTO WIIH
OOJBIIETO YNCIIa UCXOAHBIX WU CTICIIUATBHBIX JCISIIUXCS
MaTepHualioB, MIOMMEHOBAHHBIX B pazzaene 1 nanHoro Cnucka. J{is
HanboJee TUITHYHOTO OKCUIHOTO BUJIa TOTUIMBA YCTAHOBKH
MIPEICTABICHBI 000PYIOBAHUEM JIJIS1 TPECCOBAHMS, CTICKAHUS,
UM (OBKH U COPTUPOBKH TadseTok. OOpalieHne co CMEIIaHHbIM

24.2.4.



OKCHIHBIM TOILJIMBOM OCYIIIECTBIISIOT B IEPUATOYHBIX OOKCAX WU
HKBHBAJICHTHOM 000OPYIOBAaHUU A0 TEX MOP, MOKA OHO HE
3aKIII0UeHO B 000710uKy. Bo Becex ciyyasix TOIUIMBO FeépMETHYECKH
3aBapUBACTCS BHYTPHU MOJIXOAIICH 000T0YKH, KOTOPAS
pa3paboTaHa Kak JJisl HIEpBUYHON YIIaKOBKH, 3aKIII0YarOIIel B cede
TOTUIMBO, TaK U JUISI 00ECIICYCHHSI PUTOIHBIX IKCILTyaTAI[MOHHBIX
XapaKTepUCTUK U 0€30MaCHOCTH B T€UEHHUE IKCIUTyaTalluU B
peaxTope. Takke BO BceX Cilydasx HEOOXOIUM KOHTPOJIb HAa CaMOM
BBICOKOM YpPOBHE IPOIIECCOB, ONepaluii 1 000pyA0BaHUS, YTOOBI
rapaHTUPOBATh MPOTHO3UPYEMBIC U OE30TaCHbBIE
9KCILTyaTallMOHHbBIE XapaKTEPUCTUKU TOILIINBA

[TosicHuTeNnEPHOE 3aMEUaHHE:

Buzsl 060pyaoBanus, KOTOPBIE pAaCCMaTPUBAIOTCS KaK MOIaIAl0INe 0] 3HaYeHue Gppassl "u
CHeNHAaIbHO pa3paboTaHHOE WK MIOATOTOBICHHOE 000pYAOBaHUE" ISl H3TOTOBJICHUS TOIUIMBHBIX
AIIEMEHTOB, BKIIIOYAIOT CIeayolee 000pyIoBaHue, KOTOPOE:

a) 0OBIYHO BCTYIACT B HEMOCPEACTBEHHBI KOHTAKT HJIM HEITOCPEICTBEHHO 00pabaThiBaeT MU
YIIPABJIAET TEXHOJIOTMYECKIM ITOTOKOM SIZIEPHOTO MaTepHara;

0) OCyIIECTBISIET CBAPKy 00OJIOYKH, BHYTPH KOTOPOM HAXOAUTCS SJICPHBIA MaTepHal;

B) KOHTPOJIUPYET LEIOCTHOCTh 000JIOUKU MIIM CBAPHOTO IIIBA;

T') IPOBEPSET XapaKTEPUCTUKHU TOTUINBA, 3aKJIFOYCHHOTO B 000JIOUKY

Taxoe 060pya0OBaHHE WM CUCTEMBI 000PYAOBAHUS MOTYT BKJIKOYATh:

1) crieruanibHO pa3pabOTaHHBIC WK TIOJTOTOBJICHHBIC TIOJHOCTHEO aBTOMAaTU3UPOBAHHbBIE
YCTAHOBKH KOHTPOJISI TAOJIETOK JUIS TPOBEPKH KOHEUHBIX pa3MepOB U Ie(PEKTOB TOBEPXHOCTH
TabJIETOK TOIUINBA;

2) crienralibHO pa3paboTaHHbIE WM MOATOTOBJICHHBIE CBAPOYHBIC aBTOMATHI JJI1 HABApKHU
KOHIICBBIX 3arJylIeK Ha TOIUTMBHBIC CTEPIKHU;

3) crienuanbHO pa3zpaboTaHHBIE WK MTOATOTOBJICHHBIE AaBTOMATHYECKUE YCTAHOBKH MCTIBITAHUS
Y KOHTPOJIA JJIs1 IPOBEPKHU 1IeIOCTHOCTH TOIUTUBHBIX CTepXHEN B cOope. [laHHbIE yCTaHOBKH
0OBIYHO BKJTFOYAIOT 00OPYAOBAaHHE IS

a) PEHTI€HOBCKON MPOBEPKU CBApHBIX IIBOB CTEPKHEH M KOHLIEBBIX 3ariIyllekK;

0) onpezeneHus TeUr refusl U3 ONPECCOBAHHBIX CTEPIKHEN;

B) TaMMa-CKaHUPOBAHUS CTEP>KHEH /Il MPOBEPKHU MPAaBUILHOTO HAIMOJIHEHUS TOTIMBHBIMU
TabJieTKaMu

(mo3unus 2.4 B pen. Ykasa Ilpesunenta PO ot 12.05.1997 N 468)

CriernanbHO pa3paboTaHHbIE WK TOATOTOBJIEHHBIE YCTAHOBKU U
00opyoBaHue JUIsl pa3AeIeHHus N30TOIIOB IPUPOJHOTO ypaHa,
00€/IHEHHOT'0 ypaHa WU CIIEHUAIBHOTO PaCUIETISIOIIErocs
MaTepuaia, KpOMe aHaJIUTHUYECKUX IpUOOpOB:

(B pen. Ykaza [Ipesunenta PO ot 04.02.2004 N 141)

BBoHOE 3ameuanne:

VYcTaHoBKH, 000pyI0OBaHHE U TEXHOJIOTUH IS pa3zeleHUs
M30TOIIOB ypaHa B psfie Cy4yaeB TECHO CBS3aHbI C YCTAaHOBKAaMH,
000pYyIOBaHUEM U TEXHOJOTHSMHU Pa3/IeIeHUsI CTAOMIBHBIX
M30TONOB. B OTIENBHBIX CIydasxX KOHTPOJIb COTJIACHO MYHKTY 2.5
TaKXe COOTBETCTBYIOIIUM 00pa30M NMPUMEHSETCS K yCTaHOBKaM U
000py/I0BaHUIO0, TPEeTHA3HAYCHHBIM JJIS1 Pa3/IeJIeHUs CTA0MIbHBIX
u30TONOB. Takoi KOHTPOJIb 32 YCTAHOBKaMHU M 000pyI0BaHUEM
JUTSL pa3JiesieHnsl CTaOUIIbHBIX M30TOIOB JIOMOJIHSAET KOHTPOJIb 32
yCTaHOBKaMHU U 000PYZ0BaHHEM, KOTOPbIE CIIEIUATBHO
npeHa3HaYeHbl WK MOATOTOBJIEHBI 71 00padoTKH,
MCII0JIb30BaHNs WM MTPOU3BOJICTBA CIELIMAIBLHOTO

2.5.



PacCIIEIUISIIOIIET0Cs MaTepHalla, OXBaTbIBAEMOT'0 HACTOSALIUM
CnuckoM. J[aHHBIN TOMOTHUTEIBHBIA KOHTPOJb COINIACHO MYHKTY
2.5 HEPUMEHUM K IIPOLECCY JIEKTPOMATHUTHOTO Pa3eiICHUs
U30TOIIOB, KOTOPBIM NOAMNANAET O] MOJI0XKEHUS pa3aeia 2
Crnucka. [l cineyrommx IpoLeccoB KOHTPOIb COTJIaCHO ITyHKTY
2.5 0IMHAKOBO NPUMEHUM BHE 3aBUCUMOCTH OT TOTO,
IIPEII0JIaraeTCs JI1 UCIIONIb30BaTh JaHHBIA IIPOLECC IS
pasiesieHns U30TOIOB ypaHa UM IS pa3AeeHus CTa0MIbHBIX
U30TOIOB: I'a30LUeHTPU(YKHBII Npouecc, ra3oaudpy3noHHbIHI
IIPOLIECC, IIPOLECC IUIA3MEHHOIO PA3ACIECHUS U a3POJMHAMUYECKHE
npoueccsl. s HEKOTOPBIX MPOLIECCOB UX MPUMEHUMOCTD IS
paszesieHus U30TONIOB ypaHa 3aBUCUT OT TOIr0, KAKOH 3JIEMEHT
(ctabunbHbIN H30TON) pasaenserca. K 3Tum npoueccaMm OTHOCSTCS:
IIPOLIECCHI, OCHOBAHHBIE HA JIA3€PHOM pa3AeIcHUU (HallpuMep,
MOJIEKYJISIPHBIM METOJI J1a3€PHOI0 Pa3AeIeHUs U30TOIIOB U
Ja3epHOE Pa3JIeIEHUE U30TOIIOB 110 METOly aTOMapHBIX I1apoB),
XUMHUYECKH 00MeH U HOHHBINH 00MeH. Cie10BaTeNnbHoO,
IIOCTaBUIMKH JTOJKHBI OLICHUBATh 3TH IPOLECCHI IS KaK0r0
OTJEJILHOTO CIIyyasi, ¢ TEM YTOObI COOTBETCTBYIOLIMM 00pa3oM
IPUMEHSTH [TOJIOXKEHUSI O KOHTPOJIE COTJIACHO MYHKTY 2.5 ais
UCIIOJIb30BAaHUS CTAOUIIBHBIX U30TOIOB

(BBogHOE 3ameuanue BBeaeHO YKazoMm [Ipesuaenta PO ot 14.10.2008 N 1464)

Y CTaHOBKH /ISl pa3/IeTICHHs] H30TOTIOB MIPUPOJIHOTO YpaHa,
2.5.1. 00€THEHHOT'0 ypaHa WM CHEeIHATbHOTO PACHICTUISIONIETOCs 8401200000
MaTepuaia

(B pea. Ykazos [Ipesunenta P® ot 04.02.2004 N 141, ot 14.10.2008 N 1464)

CrneunanbHO pa3pabOTaHHOE UM MOJATOTOBIEHHOE 000PYAOBaHNE
JUISL pa3/ieIeHusl H30TOMOB MPUPOIHOTO ypaHa, 00€AHEHHOTO ypaHa
WIIN CTIICIIMAIBHOTO PACIIETIJISIONIET0Cs MaTepHaa, Kpome
AHAJTUTHYECKUX PUOOPOB:

(B pen. Ykaza [Ipesunenta PO ot 04.02.2004 N 141)

CrenuanbHO pa3pabOTaHHbBIE WK MOJATOTOBIEHHBIE Ta30BbIE

2.5.2.1. LHEHTPU(PYTU U Y3716l 1 KOMIIOHEHTHI JJIs UCIIOIb30BaHus B ra3oBbeix 8401 20 000 O
HneHTpudyrax

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

BBonnbie 3ameuanus: ['a3oBas HeHTpU(pyra 0ObIYHO COCTOUT U3TOHKOCTEHHOTO(BIX ) LIMIUHAPA(OB)
nuameTpoMm oT 75 mm (3 mroiima) 10 400 MM (16 110MOB) C BEpTUKATBHOM IEHTPATBEHOM OCBIO,
KOTOPBI MMOMEIIIEH B BaKyyM U BpalllaeTcs C BBICOKOI OKpPY>KHOM ckopocThio nopsiika 300 m/c unun
6onee. [{ns noctrkeHus: 0ONBIION CKOPOCTH KOHCTPYKLIMOHHBIE MaTepHalIbl BPAIAIOIIUXCSI
KOMITOHEHTOB JI0J’KHBI UIMETh BBICOKOE 3HAU€HHE OTHOIIEHUSI TPOYHOCTHU K IUIOTHOCTH, a POTOpHAs
cOopka u, cie10BaTeNbHO, OT/IEIbHbIE €€ KOMIIOHEHTHI JI0JKHBI M3TOTOBJIATHCS C BHICOKOM
CTENEeHbI0 TOYHOCTH, YTOOBI pazbasiaHc ObUT MUHUMaJIbHBIM. B oTimune ot apyrux neHTpudyr
ra3oBas HEHTpHUQyTra st o0OoraleHus ypaHa UMEeT BHYTPH POTOPHON KaMephl
Bparfaronryrcs(uecs) neperopoaky(u) B hopMe 1UCKa U HEMOABIKHYIO CUCTEMY TTOIaud U OTBOIA
ra3za UFg , cocTosyro, 10 MEHBLIEN MEpeE, U3 TPEX OTAEIbHBIX KaHAJIOB, ABAa U3 KOTOPHIX
COEIMHEHBI C JIONATKaMH, OTXOSIIUMU OT OCH pOTOpa K nepudepuitHoi 4acTH pOTOPHON KaMephl.
B Bakyyme HaxoaMTCs Takke psiJl BaXKHBIX HEBPAIIAIOIIUXCS 3JIEMEHTOB, KOTOPBIE, XOTS U UMEIOT
0Cc00YI0 KOHCTPYKIIHIO, HE CJIOKHBI B U3TOTOBJIICHUU U HE U3TOTABJIMBAIOTCS U3 YHUKAJIbHBIX
marepuaioB. LleHTpudyxHas ycraHOBKa TpeOyeT OOJBIIOro YUCIIa 3TUX KOMIIOHEHTOB, TaK YTO UX
KOJIMUECTBO MOXKET CIIYKUTh BaXKHBIM UHJIMKATOPOM KOHEUHOTO MCIIOIb30BAHUS

2.5.2.



2.5.2.1.1.

2.5.2.1.1.1.

Bpamaroniecs KOMIIOHEHTHI:

[ToHBIE pOTOPHBIE COOPKHU

ToHKOCTEHHBIE IIMIUHIPHI U PS COETUHEHHBIX MEXITY cO00ii
TOHKOCTEHHBIX [IWJIMHIPOB, U3TOTOBJICHHBIX U3 OJHOTO WK OoJjee
MaTepHaJioB C BBICOKUM 3HAYCHHEM OTHOIICHUS MPOYHOCTH K
IUIOTHOCTH, YKa3aHHBIX B MOSCHUTENIBHBIX 3aMEYaHUSIX K TYHKTaM
25.2.11.-25.2.1.1.5.

CoeanHeHre TUIMHIPOB MEXAY COOOM OCYIIECTBIIAETCS IPU
MOMOIIY TUOKUX CHIIB()OHOB MIIU KOJIEIl, YKa3aHHBIX B ITYHKTE
2.5.2.1.1.3. CobpaHHBIN POTOP UMEET BHYTPEHHIOIO(1E)
MEepPEropoIKy(1) U KOHIEBbIE Y3JIbl, YKa3aHHbIC B TYHKTAX
252.1.14.1252.1.15..

OpnHako mosnHas cOOpKa MOXeET OBITh MOCTABIICHA 3aKa3UUKY B
4acTUYHO coOpaHHOM BuJie. Takasi MmocTaBKa TaKkKe MOJJICKUT
HKCHIOPTHOMY KOHTPOJIIO

8401200000

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.1.1.2.

PoTopHsie TpyObI

CrnennanbHO pa3pabOTaHHbIE WU TIOJTOTOBIIEHHBIE TOHKOCTEHHBIE
UUATUHAPHI ¢ ToNuHOM crenku 12 mMm (0,50 mroitma) uiu MeHee,
nuameTpom oT 75 MM (3 mroitma) 1o 400 mm (16 mrorimMoB),
M3TOTOBJICHHBIE U3 OJTHOTO WK O0JIee MaTepHUaIoB, HMEIOLIIX
BBICOKOE 3HAYeHHE OTHOUICHHSI POYHOCTHU K IJIOTHOCTH,
YKa3aHHBIX B MNOSICHUTENIbHBIX 3aMEYaHUsIX K myHKTam 2.5.2.1.1.-

2.5.2.1.1.5.

8401200000

(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

2.5.2.1.1.3.

Kouba unu cuiabQoHsl

CrernuanbHO pa3pabOTaHHBIE UM MOTOTOBIEHHBIE KOMITOHEHTHI

JUISL CO3/IaHUSI MECTHOM ONOPBI AJIst POTOPHOM TPYObI WM

COEIMHEHUS psAsla pOTOPHBIX TpyO. CHiIb(OHBI MPEACTABISAIOT

c000i1 KOPOTKHE IUIUHAPHI C TOMMKUHOM cTenku 3 mm (0,125 8307;
JroiiMa) Wi MeHee, muametpom ot 75 mum (3 mroiima) 1o 400 mm 8401 20 000 O
(16 aroiiMOB), UMEIOIINX OJKH TOPP U U3TOTOBJIEHHBIE 3 OHOTO

U3 MaTepPHaJIOB, MMEIOIINX BBICOKOE 3HAYEHNE OTHOIICHUS

IPOYHOCTHU K TJIOTHOCTH, YKA3aHHBIX B MOSICHUTEIIBHBIX

3aMe4aHusX K myHkram 2.5.2.1.1.-2.5.2.1.1.5.

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.1.1.4.

IIeperoponku

CriennanbHO pa3paboTaHHbIE WK TOATOTOBIEHHBIE KOMIIOHEHTHI B

dbopme nucka quametpoM ot 75 mm 10 400 MM (ot 3 10 16

JIFOMMOB) JIJIsl YCTaHOBKH BHYTPH POTOPHOM TPYObI LIEHTpUGYTH ¢

SN0 U30JIMPOBATh BEITYCKHYIO KaMepy OT TJIaBHOM

pa3enuTeNnbHOM KaMephl M B HEKOTOPBIX ciryyasx ais ynyumenus 8401 20 000 O
uupkysanuu raza UFg BHYTpH I1aBHOW pa3IeIUTENbHON KaMephbl

POTOPHOM TPYOB! M U3TOTOBJIIEHHBIE 3 OJHOTO U3 MAaTEpUAJIOB,

MUMEIOIINX BBICOKOE 3HAYCHNE OTHOIICHHUS TIPOYHOCTH K

IIJIOTHOCTH, YKa3aHHBIX B MIOSICHUTENIBHBIX 3aMEUaHUAX K TYHKTaM
2.5.21.1.-2521.15.

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.1.1.5.

BepxHue/HrKHUE KPBIIIKU

8401200000
CriennanbHO pa3paboTaHHbIE WK TOATOTOBIEHHBIE KOMIIOHEHTHI B



dbopme nucka nuamerpom ot 75 mm (3 mroiima) go 400 mMm (16
JFOMMOB) JIJIs1 TOUHOTO COOTBETCTBUS AUAMETPY KOHIIOB POTOPHOM
TpyObI 1 BO3MOKHOCTH yAepkuBath UFg BHyTpH ee. Otn
KOMIIOHEHTHI HCTIOJIB3YIOTCS JUISl TOTO, YTOOBI IOIePIKUBATD,
yIep>KUBATh WU COJIEPXkKaTh B ce0e KaK COCTaBHYIO 4acTb
AJIEMEHTHI BEPXHETO MOAIIUITHUKA (BEPXHSIS KPBIIIKA) HITU
CILY’)KHTb B KQUeCTBE HECYIIIeH YaCTH BpaIarOIIUXCs JIEMEHTOB
HUKHETO MOAMIUITHUKA (HYDKHSS KPBIIIKA), ¥ H3TOTABIMBAIOTCS U3
OJIHOTO M3 MaTepUaJIOB, UMEIOIINX BHICOKOE 3HAUEHHUE OTHOIICHUS
MPOYHOCTH ¥ IUIOTHOCTH, YKA3aHHBIX B MOSICHUTEIHHBIX
3aMedaHusX K myHkrtam 2.5.2.1.1.-2.5.2.1.1.5

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

[MosicuuTensHble 3amMeyanus: (K mynkram 2.5.2.1.1.-2.5.2.1.1.5.) Jlns1 Bparmarommxcs
KOMITOHEHTOB IIEHTPUDYT UCTIONB3YIOTCS CICTYIOINE MaTEPUaIbI:

a) MapTEHCUTHOCTAPEIONINE CTaIH, UMEIOIUE MAKCUMAIIbHBIN Mpees IPOYHOCTH Ha Pa3pbhiB
2,05 x 10° H/kB. M (300000 dyHT/KB. roiim) mim Gonee;

0) aTIOMHHHUEBBIC CIUIABBI, UMEIOIINE MaKCUMaIbHBIA Mpe/IeN MPOYHOCTH Ha pa3psiB 0,46 X 10°
H/kB. M (67000 ¢ynT/KB. MI01iM) niam Godee;

B) BOJIOKHUCTBIE MaTepUabl, MPUTOJHbIC JI1 UCIIOIB30BaHUSI B KOMIIO3UTHBIX CTPYKTYpax U
MMEIOLINE 3HAUYEHUs yaenbHoro Mmoayis 12,3 x 10° M nmu Gosee i MaKCHMATBHOTO YIEIBHOTO
npesesna NIpoYHocTH Ha pa3psiB 0,3 x 10® M mim Gouee ("ynenpHBINA MOIYNB" - 3TO MOAYNb FOHra B
H/kB. M, nenenHbIii Ha yaenbHBIN Bec B H/Ky0. M; "MakCHMabHBINA yICTBHBIA TIPEIET MPOYHOCTH
Ha pa3phiB" - 3TO MAKCUMAIIbHBIH Mpeaen MPOYHOCTH Ha pa3pbiB B H/KB. M, AeNeHHbINH Ha yEIbHbII
Bec B H/ky0. m)

(B pen. Ykaza IIpesunenta P® ot 14.11.2005 N 1318)
25.2.1.2. Crarnyeckne KOMIIOHEHTHI:

ITommUNIHUKN ¢ MAarHUTHOU MOJABECKOM
CriernanbHO pa3paboTaHHbIE WK TOJATOTOBJIECHHBIE
MOJIUIUITHUKOBBIE Y3JIbl, COCTOSIINE U3 KOJIbLIEBOI'O MarHura,
HOJBEIIEHHOI0 B 000iiMe, coaepxKalieil 1eMInpupyoLyto cpey.
O6oiima usrorasnuBaetcs u3 croiikoro k UFg maTepuana (cm.
npruMedaHue). MarHuT COeIMHSIETCS C MOJIOCHBIM HAKOHEYHUKOM
WJIA BTOPBIM MarHUTOM, YCTaHOBJICHHBIM Ha BEPXHEW KPBIIIKE,
yka3zaHHOH B myHKTe 2.5.2.1.1.5. MarHut MoxxeT uMeTh Gpopmy
KOJIBIIA C COOTHOIIEHUEM MEX/Ty BHEIITHUM M BHYTPEHHUM
JMaMeTpaMu MEHBILIMM WK paBHbIM 1,6:1 u Gpopmy,

2.5.2.1.2.1. obecrieyuBaroOmIyIoO: 8483 30 800
a) HavanbHyto npoHunaemocts 0,15 I'n/m (120000 exunur CI'C)
WM 0oJiee, UiIu
0) ocTaTOYHYI HaMarHU4eHHOCTh 98,5 % wnu Gonee, unu
B) NMPOW3BE/ICHIE WHAYKIIUN Ha MAKCUMAaJIbHYIO HAIIPSKEHHOCTh
nonist 6onee 80 kJx/ky0. M (10'Tc.?)
Kpome 0ObIYHBIX CBOMCTB MaTepuaia, HeOOXOIUMbIM
IpeBapUTEIbHBIM YCIOBUEM SBISETCA OTPAaHUYECHUE OYECHb
ManbiMu fonyckamu (Menee 0,1 mm nmm 0,004 groiima)
OTKJIOHEHUS] MArHUTHBIX OCeH OT FeOMETPHUUECKUX OCEeH WIIN
obecrnieueHre 0co60i TOMOT€HHOCTH MaTepuasa MarHuTa

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

[Tpumeuanue: Croiikue k UFgmaTepuanbl BKIIOYAIOT HEPKABEIOIIYIO CTallb, aTlOMUHUMH,
IIOMUHUEBBIE CIIJIaBbl, HUKEIb WJIH CIUIaBbI, conepxkamue 60% u 6osee HUKeNs



2.5.2.1.2.2.

[Toammmanku/ nemrdepbr

CriermnanbHO pa3paboTaHHBIE WK TOJATOTOBJICHHBIE TOIINITHUKH,
coJiepaKallye y3esl 0Ch/yIUIOTHUTENIBHOE KOJIBIIO, CMOHTUPOBAHHBIN
Ha Jiemrdepe. Och 0OBIYHO MPEACTABIAET COO0H Ball U3
3aKaJICHHOMH CcTaJlu C OIHUM KOHILIOM B (hopMe noirycepsl 1 co
CpeICTBaMU NOJCOEAUHEHNS K HUJKHEH KpBILIKE, YKa3aHHOU B
nynkre 2.5.2.1.1.5., Ha npyrom.

Ban, onnako, MOXeT OBITh COEIMHEH C THIPOAUNHAMHYECKUM
noqmunHUKoM. Kose1io umeer ¢popmy TabieTku ¢
noiycheprudeckuM yriryoJeHHeM Ha OJTHOM MOBEPXHOCTU. DTH
KOMITIOHEHTBI MOT'YT IIOCTaBJIATHCS OTAEIBHO OT AeMudepa. Takue
MOCTaBKHU TAKXKe€ MOJJIEKAT IKCIIOPTHOMY KOHTPOIIIO

8483 30 800

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.1.2.3.

MonekyJisspHbIe HACOCHI

CriennanbsHo pa3paboTaHHbIE WK HOATOTOBJIEHHBIE LIMIIUHPBI C
BBITOUYCHHBIMH MJIM BBIIABJICHHBIMUA BHYTPH CHHPATbHBIMA
KaHaBKaMH U C BBICBEPJICHHBIMH BHYTPH OTBEPCTHSIMU. THUITOBBIMU
pa3sMepaMH SBIISIOTCA CIEAYIOIIKE: BHYTPEHHHM TUaMeTp OoT 75 MM
(3 mrotima) mo 400 mMm (16

JroiMoB), TonmuHa creHku 10 mm (0,4 mroiima) wim Oosee, yirHA
paBHA AMAMETPy UM OOJbILE.

KanaBku 00BIYHO MMEIOT IPSMOYTOJIHOE MTOTIEPEYHOE CEUCHHE U
riyouny 2 mum (0,08 mroitma) unm Gonee

8414102500

(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

2.5.2.1.2.4.

CraTopsl IBUTATENCH

CrenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBJICHHBIE CTATOPHI
KOJIBIIEBOW (DOPMBI 17151 BBICOKOCKOPOCTHBIX MHOTO(a3HbBIX
TUCTEPE3UCHBIX (MU PEaKTUBHBIX ) AJIEKTPOJIBUTATEIIEH
MEPEMEHHOTO TOKA JUIsl CHHXPOHHOU pabOThI B YCIOBHSIX BaKyyma
B quamna3oHe dactoT 600-2000 I'n u B guana3one momHocrei 50-
1000 BA. CraTopbl cOCTOST U3 MHOTO(a3HBIX 0OMOTOK Ha
MHOTOCJIOMHOM >KEJIE3HOM CEPJICUHUKE C HU3KUMH MOTEPSMU,
COCTaBIICHHOM M3 TOHKHUX IJIACTHH OOBIYHO TONIIKHOM 2,0 MM
(0,08 mroitma) unu MeHee

8503 009900

(B pen. Ykasa [Ipesunenta PO ot 14.10.2008 N 1464)

2.5.2.1.2.5.

Kopnyca/mpueMHUKH LIEHTpUPYTH

CriernanbsHO pa3paboTaHHbIE WK TOATOTOBIEHHBIE KOMITIOHEHTBI
JUISL pa3MelIeHtsl B HUX COOPKH pOTOPHOM TpyObl ra30Boit
HEHTPUPYTHU.

Kopmyc cocTout u3 »ecTkoro HMINHAPA C TOJUHONW CTEHKH 10
30 mm (1,2 mroitma) ¢ Ipenu3nOHHO 00pabOTaHHBIMH KOHIIAMU JIJISt
YCTAHOBKH ITOJIIIMITHUKOB M C OJJHAM WJIA HECKOJIBKUMH (hIaHIIaMHU
Ui MOHTaka. OOpaboTaHHBIE KOHIIBI ApAJICNIbHBI APYT IPYTY U
NEepPHEHANKYJISIPHBI IPOJOJIBHON OCH IWIMHpa B ipenenax 0,05
rpagyca i MeHee. Kopryc MoXeT Takxke MpeacTaBIsTh COO0H
KOHCTPYKIHUIO SYEHCTOTO THIA JIIsS

pasMelIeHHs B HEM HECKOJIBKUX POTOPHBIX TPYO.

Kopmyca usrorasiauBaroTcst U3 MaTepuaioB, KOPPO3UECTOUKHX K
UFs , M 3alUIIAI0TCs MOKPBITHEM M3 TAKUX MaTEpUAIOB

8401200000

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)



JloBymiku

CriennanbHO pa3pabOTaHHBIE UITU TIOATOTOBIEHHBIC TPYOKH
BHYTpEHHHUM auameTpoM 10 12 mm (0,5 mroiima) 11 M3BJICUEHUS
ra3a UFg u3 poropHoii TpyOsI o Metoxy Tpyoku ITuro (T. e. ¢
OTBEPCTHEM, HAIPABJICHHBIM Ha KPYTOBOM MOTOK ra3a B pOTOPHOM
TpyOe, HarpuMep, MOCPEICTBOM U3rubda KOHIA paHaIbHO
pacroI0KeHHOU TPYOKH), KOTOPhIE MOXKHO HMPUKPEITUTH K
[EHTPATBHOU CUCTEME U3BJICUCHHUS raza. TpyOku
M3TrOTaBJIMBAIOTCS U3 Marepuanos, kopposuectoilkux Kk UFg min
3allMIIAI0TCS TOKPBITHEM U3 TaKUX MAaTepHalloB

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

CriennanabHO pa3pabOTaHHBIC WU MOATOTOBIICHHBIC
BCIIOMOTaTeJIbHbIC CHCTEMBI, 000pPYI0BaHUE M KOMITOHCHTBI JIJIs
WCIIOJIb30BaHUs HAa Ta30IeHTPU(DYKHOH YCTaHOBKE TIO
00O0ralIeHuIo:

2.5.2.1.2.6. 8401200000

2.5.2.2.

BBoanoe 3ameuanue: BcnomorarenbHble CUCTEMBI, 000PYIOBAHUE I KOMITOHEHTBI
ra3oueHTpuyKHOH YCTAHOBKU MO 00OTAIIEHHUIO MPEICTABIISIOT COOOH CHCTEMBI YCTAaHOBKH,
HeoOxoaumbie A nonayn UFg B ieHTpudyru, Ui CBSI3U OTAENbHBIX HEHTPUDYT MEXKIy COO0M ¢
1[EJIbI0 00pa30BaHUs KaCKaJ0B (UITM CTYMEHEH ), YTOOBI TOCTUYB 00Jiee BEICOKOTO 000TaIlEHUS U
u3Bneds "mpoaykt" u "xBoctel" UFg u3 nentpudyr, a Taxke 060pyaoBanue, He0OX0AUMOE s
NPUBEJICHUS B ICUCTBUE HEHTPUQYT WK Jisi yripaBieHus ycranoBkord. O0sraHO UFg ncnapsercst
U3 TBEP/bIX BELIECTB, IOMEIICHHBIX BHYTPHU MOJIOTPEBAEMbIX aBTOKJIABOB, U MOJACTCS B
ra3zoo0pas3Hoii popme K HeHTpUdyraMm 4epe3 CHCTEMY KOJUIEKTOPHBIX TPyOOIIPOBOIOB KAaCKa/a.
"ITponykt" u "xBoctel" UFg , mocTymnaromiue u3 neHTpudyr B BUae ra3000pa3HbIX MOTOKOB, TAKXKE
IIPOXOJAT YEPE3 CUCTEMY KOJIEKTOPHBIX TPYOOIPOBOIOB KAacKa a K XOJI0IHBIM JIOBYIIKAM
(paboraroutum npu Temnepatype okosno 203 K (-70° C)), rae oHl KOHIEHCUPYIOTCS U 3aTeM
MOMEIIAIOTCS B COOTBETCTBYIONIME KOHTEHHEPHI ISl TPAHCTIOPTUPOBKHU WM XpaHeHus1. Tak Kak
YCTaHOBKA 0 00OTaIIeHHUI0 COCTOUT M3 MHOTHX ThICAY IIEHTPU(YT, COOpaHHBIX B KaCKaJIbI,
CO3/1aI0TCSI MHOTOKMJIOMETPOBBIE KOJIJIEKTOPHBIE TPYOOIIPOBOIbI KACKA/IOB C THICSTYaMU CBAPHBIX
IBOB, TPHYEM CX€Ma OCHOBHOM YaCTH MX COCTUHEHHI MHOTOKpATHO NoBTOpsieTcsa. O6opynoBaHue,
KOMITOHEHTHI 1 CUCTEMBI TPYOOTIPOBOIOB U3TOTABIMBAIOTCS ¢ COOJIIOICHHEM BBICOKHX TPEOOBaHUI
K BaKyyM-TIOTHOCTH M YHCTOTE 00pabOTKH

CucreMsl nogaun/cucTemMsl 0TBOAA "mpoaykTa" u "XBOCTOB"
25.2.2.1. CrnennanbHO pa3paOOTaHHBIE WU MOATOTOBIEHHBIC 8401 200000
TEXHOJIOTHYECKUE CUCTEMBI, BKIIFOUAIOIIHE:

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

[Turtaromue aBTOKJIABBI (MJIM CTAHIINH), UCTIOIB3YEMBIE JIJISl TTO1aun
UFs B kackaas! nentpudyr npu gasienun 1o 100 Ia (15
GyHT/KB. 110MM) U TIpU CKOPOCTH 1 KI/4 miu Gosiee, MOITHOCTHIO
M3TOTOBJIEHHBIE U3 MaTepuayioB, cTOMKUX K UFg , nunu
3aIUIIEHHBIE TTOKPBHITHEM U3 HUX C COOJIOICHUEM BBICOKHUX
TpeOoBaHU K BAKYyMIIJIOTHOCTH U YHCTOTE 00pabOTKH

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

JecyOnumMartopsl (MM XOJIOIHBIE TOBYIIIKH ), UCTIOJIb3yeMbIE TS
BeiBenieHns UFg u3 xackanos npu nasnenuu a0 3 klla (0,5
(GyHT/KB. 110IM), TOTHOCTHIO U3TOTOBIICHHBIC U3 MAaTEPUATIOB,
25.2.2.1.2.  croiikux k UFg , win 3aluiieHHbIE TOKPBITHEM U3 HUX C 8419 89 98
COOJIIOZICHHEM BBICOKMX TPeOOBaHUH K BAKyyM-TIOTHOCTH U
YUCTOTE 00PaOOTKH.
Jecybnumaropsl criocoOHbI oxnaxaatees 10 203 K (-70° C) u

2.5.2.2.1.1. 8419 89 98



HarpeBathcs 10 343 K (70° C)

(B pen. Ykazos IIpesugenTta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

2.5.2.2.1.3.

Cranuum "npoaykra" u "xBocToB", ucnosb3zyeMblie 1151 0TBoJa UFg

B KOHTEHHEpHI, 000pPYAOBaHUE U TPYOOIIPOBOABI KOTOPBIX

MOJTHOCTHIO M3TOTOBJIEHBI U3 MaTepHrasioB, CTOMKUX K UFg , nim 8419 89 98
3aIUIICHB] TOKPBITHEM U3 HUX C COOIOJIEHUEM BBICOKUX

TpeOOBaHMUI K BAKyYM-TIJIOTHOCTH U YUCTOTE 00padOTKH

(B pen. Ykazos IIpesugenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

2.5.2.2.2.

MaiuHHbIE CHCTEMBI KOJUIEKTOPHBIX TPYOOIIPOBOIOB
CrennanbHO pa3pabOTaHHBIE WITU TIOJTOTOBIICHHBIC CUCTEMBI
TPYOOIIPOBOJIOB U KOJUIEKTOPOB Juis yaep:kanus UFg BHyTpu
HEHTPU(PYKHBIX KaCKaI0B.

Ota ceTb TPyOONPOBOIOB OOBIYHO MPEICTABISET COOOM CUCTEMY C
"TPOHHBIM" KOJIJICKTOPOM, U KaX1asi IEHTPUQYTra COSTMHECHA C 8401 20 000 O
KaXKIbIM U3 KOJJIEKTOPOB.

CrnenoBarenbHO, CXeMa OCHOBHOM YaCTH UX COCAMHCHUS
MHOTOKPAaTHO MOBTOpsieTcs. OHa MOTHOCTHIO U3TOTABIUBACTCS U3
croiikux kK UFg MmaTepuanoB ¢ COOII0ICHHEM BBICOKHMX TPEOOBAHHMIA
K BaKyyM-ILUIOTHOCTH M YHUCTOTE 00pabOTKH

(B pen. Ykaza [Ipesunenrta P® or 14.10.2008 N 1464)

2.5.2.2.3.

Macc-cniekrpomeTpbl/moHHble HcTouHUKH U1 UFg CriennanbHo
pa3zpaboTaHHbIE WIH TOATOTOBICHHBIE MATHUTHBIE WIIN
KBaJIPYINOJIbHbIE MAaCC-CHEKTPOMETPBI, CIIOCOOHBIE TPOU3BOANUTH
npsiMoi 0T00p P06 1noaaBaeMoi Macchl "MpoayKTa" Win
"xBocTOB" 13 razoBeix NoTok0B UFg 1 0Oagaromye moJIHbM
HAaOOPOM CIIEYIOIINX XapaKTEPUCTHUK:

1) yaenpHast pa3periaronias ciocoOHOCTh o Macce cBbiiie 320;
2) coziepkaT MOHHbIE HCTOYHUKH, U3TOTOBJICHHbBIE U3 HUXPOMA WIIH
MOHEJIS WIH 3aIUIIECHHBIE IOKPBITUEM U3 HUX, WIH
HUKEJTMPOBAaHHBIE;

3) comeprkaT MOHU3ALMOHHBIE HICTOYHUKHU ¢ O0MOAapANPOBKOM
AJIEKTPOHAMHY;

4) conepxatr KOJJIEKTOPHYIO CUCTEMY, IPUTOIHYIO JUIs
M30TOITHOTO aHaJIn3a

9027809700

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.2.4.

[IpeoOpazoBarenu 4acTOThI

CriennanbsHo pa3paboTaHHBIE WK TOATOTOBJICHHBIE
npeoOpa30BaTeNn YaCTOTHI (TaK)Ke M3BECTHBIC KaK KOHBEPTOPHI
WJIM MHBEPTOPBI) JUI MUTAHUS CTaTOPOB JIBUraTeNel, yka3aHHbIX B
nyHkTe 2.5.2.1.2.4., wiu 9yacTy, KOMIOHEHTHI U OJICOOPKU TaKuX
npeoOpa3oBaTeliell 4acTOThI, 00J1a/1a01He TOJTHBIM HA00POM
CIIETYIOIINX XapaKTePUCTHUK:

1) mHOTOda3HBIN BEIX0J B AuanazoHe oT 600 1o 2000 I'n;

2) BbICOKast CTa0MIIBHOCTH (€O cTabmin3anuend yactoTsl gydie 0, 1
%);

3) HU3KHUE HeNUHEHHbIE HCKaxeHus (MeHee 2 %);

4) koo PuuneHT nosezHoro AercTeus cpoiie 80 %

8502 39 800 0;
8502 40 000 0;
8504 40 900 9

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

2.5.2.2.5.

CriennanbHO NpeHa3HaYeHHbIE WM IOArOTOBJIEHHBIEe pyuHble win 8481 30;
ABTOMATHUYECKHE CTOTIOPHBIC M PETYIUPYIOIINE KITallaHbl 8481 80



CHUJIBL()OHHOTO THIIA, H3TOTOBJICHHBIC U3 MATEPHAIIOB,
Koppo3uecTorkux K UFg, iy 3alMIeHHbIE TOKPBITUEM U3 TAKUX
MatepuasioB, tuameTpom ot 10 MM 10 160 MM J1J1 KCTIOJIB30BAHUS
B OCHOBHBIX WJIM BCTIOMOTATEIIbHBIX CUCTEMAaX Ta30IEeHTPU(PYKHBIX
YCTaHOBOK I10 00OTaIlEHUIO

(m. 2.5.2.2.5 BBenen Ykazom IIpesunenta PO ot 14.10.2008 N 1464)

[TosichutensHOE 3aMeuanue (K myHKTaM 2.5.2.2 - 2.5.2.2.5). O6opynoBaHue, ykazaHHOE B
nyHkTax 2.5.2.2 - 2.5.2.2.5, BcTynaeT B HENOCPEACTBEHHBIN KOHTAKT C TEXHOJIOIMUYECKUM ra3oM
UFs i1 HemocpeACTBEHHO YIpaBisieT paboToi HeHTpUuyr U NPOX0KISHUEM Ta3a OT HEHTPUPYTU
K HEHTpUQYTe U U3 Kackasa B kacka. (B pen. Ykasa [Ipesunenta PO ot 14.10.2008 N 1464)

[Ipumeuanue (x mynkram 2.5.2.2.1 - 2.5.2.2.1.3; 2.5.2.2). Croiikue x UFg matepuaiibl
BKJIIOYAIOT HEPXKABEIOLIYIO CTallb, AIFOMUHHN, AFOMUHHEBbIE CIUIABbI, HUKENb WIN CIUIABBI,
conepxane 60% u Oosee HUKETS.

CrenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE COOPKHU U
2.5.2.3. KOMIIOHEHTHI JIJIS1 KCTIOBb30BaHUsI IPH ra3oau(Gy3nOHHOM
oOoramieH1u:

BBoanoe 3ameuanue: [lpu razoguddysnonnom MeToze pasaeneHus H30TONOB ypaHa OCHOBHOM
TEXHOJIOTUYECKOM COOPKOH SABJISIETCS ClieUalIbHbIA NOPUCTHIN razoauddy3nonHslil 6apsep,
TEII000MEHHUK IS OXJIAXK/I€HUs Ta3a (KOTOPbIM HarpeBaeTcsl B MPOLECCE CKATHs),
YIJIOTHUTEIIbHBIE KJIAallaHbl M PEryIUPYOLIUe KIIallaHbl, a Takke TpyoonpoBoasl. [lockoabky B
razoaudy3noHHON TEXHOIOTUH Hctonb3yercs mectudropuctsiid ypan (UFs), Bce o6opynoBanue,
TpyOOIPOBO/IbI M TOBEPXHOCTH NU3MEPUTENIBHBIX MPUOOPOB (KOTOPBIE BCTYNAIOT B KOHTAKT C ra30M)
W3TOTABJIMBAIOTCS M3 MAaTEPUAIIOB, COXPAHSAIONINX CTA0MILHOCTD TpH KoHTakTe ¢ UFg.
["azonuddy3nonHas ycTaHOBKA COCTOUT U3 PAAA TAKUX COOPOK, TaK YTO UX KOJUYECTBO MOXKET
OBITH BaXKHBIM IIOKa3aTeJIEM KOHEYHOI'O IIPEIHA3HAYCHHUS

(B pen. Ykaza [Ipesunenta PO ot 04.02.2004 N 141)
25231 [Nazonnddy3nonnbie 6apbepsl:

CrernuanbHO pa3pabOTaHHBIE UIH TIOJTOTOBIIEHHBIE TOHKHE,

nopucteie GuiabTpsl ¢ pazmepom nop 100-1000 A (anrcrpem),

toymuHON 5 MM (0,2 mroiiMa) wim MeHbIe, a s TpyouaTsix popm 8401 20 000 O;
quameTpom 25 MM (1 aroiiM) UM MEHbIIIE, U3TOTOBJICHHBIE U3 8421399000
METAJUTMIECKUX, TOJIMMEPHBIX WM KEPAMUYECKIX MAaTEPHUAIOB,

CTOMKHX K KOppo3uH, Bei3biBacMoii UFg

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

CrieruanbHO NOJATOTOBJIEHHBIE COSAMHEHUS UITH MTOPOLIKHU /ISt
M3TOTOBJIEHUS (PUIIBTPOB, yKa3aHHBIX B MyHKTe 2.5.2.3.1.1.,
2.5.2.3.1.2. pasmepom yactui] MeHee 10 MKM U BBICOKOH OHOPOJHOCTBIO UX
10 KPYITHOCTH, KOTOPBIE CIIEIIUATEHO MOITOTOBIICHBI JIS
ra3zoaudy3MoHHBIX OapbepOB, N3TOTOBICHHBIE U3:

2.5.2.3.1.1.

2.5.2.3.1.2.1. HuKens WM CIJIABOB, coaepxkamux 60 % umu Oonee HUKES 7504 00 000 9
(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)
2.5.2.3.1.2.2. oxcuma aIrOMUHUSI 2818200000

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

ctoiikux kK UFg momHOCThIO (PTOPHPOBAHHBIX YTIIEBOJAOPOIHBIX
MOJIMMEPOB ¢ YUCTOTON 99,9 % unu Gonee

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

Kameps! nuddyzopon 7310 10 000 0;
CriermnanibHO pa3paboTaHHBIC WM TOATOTOBIeHHBIe TepMetrnunbie 7508 90 000 9;

2.5.2.3.1.2.3. 2903399000

2.5.2.3.2.



MUTUHAPUYECKHe cocyabl auamerpom 6osee 300 mMm (12 mrorimoB) 7611 00 000 O;
u anuHoi 6onee 900 MM (35 qIOWMOB) WITH TIPSIMOYTOJIEHBIC 7612

COCYZIbl CPAaBHUMBIX pa3MepoOB, UMEIOIINE OJIMH BITYCKHOM U J1Ba

BBIITYCKHBIX MAaTPyOKa, TUaMeTp KaXJ0ro U3 KOTOpbIX Oosee 50 MM

(2 mroiima), 11t IOMEIEHUs B HUX ra304u¢dy3MOHHBIX 0aphepoB,

U3TOTOBJICHHBIE U3 CTOMKHNX K UFg MaTepHaioB UM MOKPBITHIE

MMU U NIpeHa3HAUYCHHbIE /ISl YCTAHOBKH B TOPU30HTAILHOM HIIU

BEPTUKAJIHLHOM MOJI0KEHUU

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Komnpeccops! u razonysku (kpome 841480100)

CrnenuansHO pa3pabOTaHHBIE MM MOATOTOBIICHHBIE (OCEBBIC,
HEHTPOOEIKHBIE WM 00bEMHBIE KOMITPECCOPHI WIIH Ta30yBKH C
POU3BOANTEIHHOCTEIO Ha BXoze 1 ky0. M/mMuH nim 6ostee UFg u ¢
JIaBJIEHUEM Ha BBIXOJe 10 Heckonbkux coteH klla (100 ¢pyHT/KB.

8414 80
(xpome
8414 80 110 1;
8414 80 190 1;

o . 8414 80 220 1,
2.5.2.3.3. JIOWM), IpeHa3HAUCHHBIE U1 JOJITOBPEMEHHON KCIUTyaTalllH B 8414 80 280 1-
cpene UFs ¢ anekTpoaBuraTenemM COOTBETCTBYIOIIEH MOIIIHOCTH 8414 80 510 1f
nim 6€3 Hero, a TaKXKe OTJEIbHbIC COOPKH TaKUX KOMITPECCOPOB U 8414 80 750 l:
ra30/lyBOK. DTH KOMITPECCOPHI U Ta30,{yBKH UMEIOT Tepenal 8414 80 780 1f
naBieHus ot 2:1 1o 6:1 u n3rorasiuBaroTcd U3 cToukux K UFg 8414 80 800 15
MaTEepPUAaJIOB UM MOKPHIBAIOTCS HMH
(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
YIUIOTHEHUS BPAIAIOIINXCS BaJIOB
CrneunanabHO pa3paOOTaHHbIE WU MOATOTOBICHHBIE BAKYyMHbIE
VIUTOTHCHHUS, YCTAHOBJICHHBIC HA CTOPOHE IMOJa4d ¥ Ha CTOPOHE
BBIXO/Ia JUIsl YIUIOTHEHHSI BaJla, COSAUHSIONIET0 POTOP
KOMITPECCOpa MIIM Ta30yBKHU C IPUBOJHBIM JIBUTATEIIEM C TEM, 8484 10 000 0;
2.5.2.3.4. 4TOOBI 00ECTIEUNUTh HAACKHYIO TePMETHU3AIIHIO, 8484 90 000 0;

MPEIOTBPAIIAIONIYI0 HAaTEKaHNEe BO3/yXa BO BHyTpeHHIo0 kamepy 8487 90 800 0
KOMIIpECcCcopa WM Ta301yBKH, kotopas HaronHeHa UFg. Takue

YIJIOTHEHHSI OOBIYHO MTPOSKTHUPYIOTCSA Ha CKOPOCTh HATEKaHHUS

O0ydepnoro raza meree 1000 ky6. cM/mMuH (60

KyO. Ar0HM/MUH)

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.3.5.

TenmooOMeHHUKH A5 oxJtaxkaeHust UFg

CrnennanbHO pa3pabOTaHHBIE WU TOATOTOBICHHBIE

TEMJI000MEHHUKH, H3roTOBNIeHHbIE 13 cToMKNX K UFg MaTtepuanon

WM TTOKPBITHIE UMU (32 UCKJIFOUEHHUEM HEp)KaBEIOIIEH CTanu) Uin

MeJIbI0, FITH JTFOOBIM COYETaHUEM ITHX MeTaJIoB 1 paccunTanabie 8419 50 000 0
HAa CKOPOCTh U3MEHEHHUSI JABJICHHUS, OTIPEICIISIONIETO YTEUKY,

menee 10 I1a (0,0015 ¢yHT/KB. qr0iiM) B yac npu nepemnazie

nasienust 100 xI1a (15

(byHT/KB. 1101M)

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.5.2.4.

CrneunanbHO pa3paOOTaHHbIE WU MOATOTOBIEHHbBIE
BCIIOMOTaTeNIbHbIE CUCTEMBI, 000PYI0BaHHE U KOMITOHEHTHI JJIs1
MCIIOJIb30BaHUs pU ra3o1udPy3noHHOM 000TalEHUH:

Bronnbie 3ameuanusi: BecrmomorarensHble CHCTEMBI, 000PY/I0BaHUE Y KOMITOHEHTHI JJIS
ra3oau(Py3MoHHBIX YCTAHOBOK IO OOOTAIICHUIO MPEACTABISAIOT OO0 CHCTEMBI YCTaHOBKH,
Heooxoaumeie 11 monauu UF g B razoanddy3nonHyio cOOpKY, 11T CBSI3H OTACIBHBIX COOPOK
MeXy co00i 1 00pa3oBaHMsI KaCKaJ0B (WK CTYMEHEH) ¢ 1eIbI0 TOCTENEHHOTO JOCTHKEHHS



OoJiee BEICOKOTO oboramenus u u3BiedeHus "mpoaykra" u "xBoctoB" UFg u3 muddy3noHHbIx
KacKajioB. BBUy BHICOKOMHEPIIMOHHBIX XapaKTepUCTUK AU (Yy3HOHHBIX KackaloB J000e
IpephIBaHUE UX PadOThI, 0COOCHHO UX OCTAHOBKA, MPUBOJIAT K CEPbE3HBIM MOCIIEICTBUSIM.
CrnenoBarenbHO, Ha Ta301u()()y3HOHHON YCTAaHOBKE BYKHOE 3HAYCHHE UMEIOT CTPOTO€ U
MOCTOSIHHOE TMOJIJIEp>KaHue BaKyyMa BO BCEX TEXHOJIOIMUECKUX CHCTEMax, aBTOMaTH4ecKasl 3alluTa
OT aBapuil ¥ TOYHOE aBTOMATHYECKOE PEryIMpOBaHUE MTOTOKA Taza. Bce 3To mpuBOAUT K
HEOOXOIUMOCTH OCHAIIIEHUS YCTAHOBKHU OOJIBIIUM KOJIMYECTBOM CIEIIHAIbHBIX U3MEPUTENbHBIX,
peryaupymoomux 1 ynpasistomux cucteM. O6brano UFg rcnapsiercst u3 HUIMHIPOB, TOMEIIEHHBIX
BHYTPH aBTOKJIABOB, U MOJAeTCs B ra3000pa3Hoii (hopMe K BXOJAHBIM TOUKAM Yepe3 CUCTEMY
KOJUIEKTOPHBIX TPyOOIpoBoioB kackaaa. "[Iponykt" u "xBocte" UFg , mocTynaromue us3
BBIXOJHBIX TOUEK B BHJIE Ta3000pa3HbIX MOTOKOB, MPOXOAST Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOIPOBOJOB Kackaja JM00 K XOJIOJHBIM JIOBYIIKAM, JINOO K KOMIIPECCOPHBIM CTaHLIUSM, T/1€
ra3zoo0paszubiii noTok UFg coxmrkaeTcst v 3aTeM MOMEIaeTcsl B COOTBETCTBYIOIINE KOHTEHHEPHI JUIs
TPaHCHOPTUPOBKH WK XpaHeHus. [lockonbky razonudy3noHHast ycTaHOBKA 110 00OTAIIEHUIO
uMeeT OO0JIBIIOE KOJIMYECTBO ra3oau(dy3nOHHBIX COOPOK, COOpaHHBIX B KACKaIbl, CO3/IAI0TCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIIPOBO/IBI KACKAIOB C THICSIYaMU CBAPHBIX LIIBOB,
MpUYEM CXeMa OCHOBHOM YacCTH UX COEUHEHHI MHOTOKpATHO oBTOpsieTcs. O6opyaoBaHue,
KOMITOHEHTHI U CHCTEMBI TPYyOOTIPOBOZOB U3rOTABINBAIOTCS C COONIOICHINEM BBICOKMX TPEOOBaHUHT
K BaKyyM-TJIOTHOCTH M YHCTOTE 00pabOTKH

CucreMmsl mogauun/cucrTeMsl 0TBoAA "tipoaykTa” u "XxBocToB"
poayk
CrnernuanbHO pa3padOTaHHbBIE WK TOJATOTOBJICHHBIC

2.5.2.4.1. 8401200000
TEXHOJIOTHYECKNE CUCTEMBI, CTOCOOHBIE PadOTaTh MPH JaBICHUU
300 kIla (45 ¢byHT/KB. A10IIM) WM MEHEe, BKITIOYast:
(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)
252411 [Turaronye aBTOKIJIaBbI (MJIM CUCTEMBI), UCIOIb3yeMble /TS 8419 89 98
T nmopmaum UFg B razomkuddy3nonnbie Kackaabl
(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)
252419 JecyOarmartops! (MM XOJIOIHBIE JIOBYIIKH ), UCTIOJIb3YEMbIE JUIS 8419 89 98
T eiBeneHus UFg u3 razoan@@y3MoHHBIX KacKaloB
(B pea. Ykazos [Ipesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)
2592413 Cranmun oxuxenus, riae UFg B ra3oo0pasHoit popme kackaga 8419 89 98
T CKMMAETCSl M OXJTaXKIaeTCsl 10 AKHUJIKOTO COCTOSTHUS
(B pea. Ykazos [Ipesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)
Cranuuu "npoaykra" wiM "XBOCTOB", UCIOIb3yEMbIE IS
2.5.24.1.4. 3anoJiHeHus KoHTeHepoB UFg 841989 98
(B pen. Ykazos [Ipesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)
CucTeMbl KOJUIEKTOPHBIX TPYOOIIPOBOIOB
CrnennanbHO pa3pabOTaHHbIE WU MOATOTOBIEHHBIE CUCTEMbI
25249 TpyOOIPOBOJIOB U CUCTEMBI KOJUIEKTOPOB [yt yaepxkanus UFg 8401 20 000 0
R BHYTpH Ta301u(p()y3nOHHBIX KaCKaJ0B. JTa CETh TPyOOIPOBOIOB
npeJCTaBisieT co0oi crucTeMy ¢ "ABOWHBIM" KOJIIEKTOPOM, TIe
KaXKast s;'ueiika CoOeIMHEHa C KaXKJIbIM U3 KOJUIEKTOPOB
(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
2.5.2.4.3. BakyymHble cUCTEMBI:
CrneunanbHO pa3paOOTaHHbIE WU MOATOTOBIIEHHBIE KPYIIHbBIE
9504731  BAKYYMHbIE MarHCTPAH, BAKYYMHbIE KOITEKTOPBI M BAKYYMHBIE 0401 50 001 ()

HACOChI MPOU3BOAUTEIBHOCTHIO 5 Ky0. M/MuH (175 ky0. pyT/™MuH)
i 6onee



(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

BakyymHBIe HACOCHI, CIIEITUAIBHO pa3padOTaHHBIC UITH

MOJITOTOBJICHHBIE NI pa0oThI B copepxkamieit UFg atmocdepe u

M3TOTOBJICHHBIC U3 AJTIOMUHUS, HUKEJIS WM CIUIaBoOB, coaepkanux 8414 10 250 0O;
25.2.43.2. Gonee 60 % HUKENS, WM MOKPBITbIE UMU. ITU Hacockl MoryT ObiTh 8414 10 810 O;

WJIM POTAIlMOHHBIMY HJIM TTOPITHEBBIMH, UMETh BhITecHsrOIMe 1 8414 10890 0

(TOPUCTOYTICPOIHBIE YIUIOTHEHUS, 4 TAK)KE B HUX MOTYT

IPUCYTCTBOBATH CIEIIUAIBHBIC pAa00YHE KUIKOCTH

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

CTOmnopHBIC U PETYJIUPYIONINE KI1alTaHbl
CriennanbHO pa3pabOTaHHBIC WU TIOATOTOBICHHBIC PYYHBIE HIIH
ABTOMATHYECKHUE CTOIIOPHBIE U PETYIUPYIONIUE KIIaraHbl

2.5.24.4. cuib(onHoro tumna, 848180 uzrorosieHnbie n3 cToikux Kk UFg
Matepuaios, quamerpom oT 40 1o 1500 mm (ot 1,5 10 59 mroiimMoB)
JUTSL yCTAaHOBKH B OCHOBHBIX M BCTIOMOTATEIIBHBIX CUCTEMAaX
ra3oau(Py3MOHHBIX YCTAHOBOK IO OOOTAIICHUIO

(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

Macc-cnekrpomerpsl/uoHHbie ncTouHukU 111 UFg

CrenuanbHO pa3padOTaHHbBIE UM MOJATOTOBJICHHBIE MAaTHUTHBIC
WM KBAIPYTIOJIbHBIE MacC-CIIEKTPOMETPBI, CIOCOOHBIE
IPOU3BOJIUTH MPSAMOI 0TOOP MpoO noiaBaeMoit Maccel "mpoaykra”
ik "xBocToB" U3 ra3oBbIXx N0oTOKOB UFg 1 00nagaromue BceMu
CJIEIYIOIIMMHU XapaKTePUCTUKAMH:

1) ynenbHas pa3zpeniaronias CocoOHOCTh Mo Macce cBbitie 320;

2) coaeprKaT MOHHBIE UCTOYHUKHU, U3TOTOBJICHHBIEC U3 HUXPOMA UITU
MOHEJISl WM 3alllUIICHHbIE IOKPBITUEM U3 HUX, WIH
HUKEJIUPOBAHHBIE;

3) coaeprkaT HOHU3AIIMOHHBIE UCTOYHUKHU ¢ O0MOapAMPOBKOI
AJIEKTPOHAMH;

4) comepkat KOJUIEKTOPHYIO CUCTEMY, PUTOTHYIO TS
M30TOMHOTO aHAJIN3a

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

ITosicHuTenbHOE 3aMEYaHHE:
(x myukrtam 2.5.2.4.1.-2.5.2.4.5)
OO6opynoBanue, ykazaHHoe B TyHKTax 2.5.2.4.1.- 2.5.2.4.5., BcTynaeT B HEMOCPEICTBEHHBIN
KOHTAKT C TexHoJorudeckum razom UFg mub0 HEmocpencTBEHHO peryupyeT MOTOK B Mpeaenax
Kackazaa. Bce MoOBepXHOCTH, KOTOPBIE BCTYIAIOT B KOHTAKT C TEXHOJIOTMYECKUM Ta30M, HETUKOM
M3rotaBiauBaroTcs u3 cToikux Kk UFg MatepuanoB wim nokpeiBaroTcs UMH. [{i1s nieneit paszienos,
OTHOCSIIIUXCSA K Ta301u(Py3MOHHBIM YCTPOKUCTBAM, MaTePUAIIbI, CTOMKHE K KOPPO3HH,
BbI3bIBaeMON UFg , BKIIIOUAIOT HEPKABEIOLIYIO CTallb, AIFOMUHUHN, AJIFOMUHUEBBIE CIUIaBbl, OKCH/T
AITIOMUHMSI, HUKEJh WIIH CILIaBhI, cojepskamue 60 % wmm 6osiee HuKens, a Takxke croiikue Kk UFg
MOJTHOCTBIO (PTOPHPOBAHHBIC YTIIEBOIOPOIHBIE TOTHUMEPHI

8481 10;
8481 30910 9;
8481 30 990 0;
8481 80

2.5.2.4.5. 9027809700

CriernanbHO pa3paboTaHHbIE WK TOJATOTOBJIEHHBIE CHCTEMBI,
2.5.2.5. 000py/10BaHNE ¥ KOMITOHEHTHI JJIs UCIIOJIb30BaHUs Ha YCTaHOBKaX
a’pOIMHAMUYECKOT0 00OTalleHHS:

BBoanbie 3ameuanus: B mporeccax a3poAMHaAMUYECKOT0 000TalieHus: CMeCh ra3000pa3HOTOo
UF¢ u erkoro ra3a (BOAOPO/I WITH TEIINI) COKMMAETCS ¥ 3aTE€M MPOIYCKAETCs Yepe3 pas3aestomne
AJIEMEHTHI, B KOTOPBIX U30TOIMTHOE pa3/ielieHre 3aBEPIASTCs MOCPEICTBOM MOTyYEHHS OOJIBIITNX
HEHTPOOEKHBIX CHJI IO TEOMETPUH KPUBOJIMHEHMHON CTEHKH.

YcnenHo pa3paboTaHbl 1Ba IpoIecca STOTO TUTIA!



MPOLIECC COIUIOBOTO pa3/ieieHHsI U MPOLIECC BUXPEBOM TPYOKH.
J1s1 060UX MPOLECCOB OCHOBHBIMHM KOMIIOHEHTAMU KacKa/1a pa3/IeIeHUs SIBIISIOTCS
UUJIMHAPUYECKHE KOPITyCca, B KOTOPBIX
pa3sMeIIeHbI CTIeUAIbHBIC PAa3/ICIUTEIbHBIEC YIEMEHTHI (COILIa WIIM BUXPEBBIE TPYOKH), Ta30BbIC
KOMITPECCOPBI U TEIIIO0OMEHHUKH IS YAaJeHUs! 00pa3yrolerocs npu cxaTuu terma. s
a>pOIMHAMHUYECKHIX YCTAHOBOK TPeOyeTCs LEeJbli psill TAKUX KACKa0B, TAK YTO UX KOJIUYECTBO
MOKET CIIY>KHTh BaXKHBIM I10Ka3aTeJIEM KOHEYHOI0 UCO0Jb30BaHus. [10CKobKyY B
a’pOAMHAMUYECKOM Ipolecce ucnoiabiyercs UFs, moBepxHocTu Bcero obopynoBanus,
TPYOOIIPOBOJOB U U3MEPUTENIBHBIX MPUOOPOB (KOTOPHIE BCTYMAIOT B KOHTAKT C ra30M) JTOJIKHBI
W3TOTaBIUBATHCS U3 MAaTEPUAIIOB, COXPAHSIOIIMX YCTOMYUBOCTD IIpU KOHTaKTe ¢ UFg
[losicHuTenpHAA 3anUCKA:
(x mynkTam 2.5.2.5.1.-2.5.2.5.12.)
DJIEeMEHTBI, YKa3aHHbIE B MyHKTax 2.5.2.5.1.-2.5.2.5.12., BCTynamT B HENOCPEICTBEHHbI KOHTAKT C
texHosoruueckuM razoM UFs mnbo HemocpeacTBEHHO perymupyroT IOTOK B Ipejienax kackana. Bee
MTOBEPXHOCTHU, KOTOPHIE BCTYNAOT B KOHTAKT C TEXHOJIOTMYECKUM Ia30M, [IEITMKOM
M3roTaBIuBaIOTCA U3 cTOMKNUX K UFs MaTepranoB WK 3aIMINAIOTCS OKPBITUEM U3 TAKUX
MaTepuainoB. i nenel MyHKTOB, OTHOCAUINXCA K 3JIEMEHTaM a’pOAMHAMUYECKOr0 000oralieHus,
koppo3suectoiikue Kk UFg MmaTepuanbl BKIFOYAIOT MEAb, HEPKABEIOUYIO CTaJIb, ATIFOMUHHI,
ATIOMUHHUEBBIE CIUIaBbl, HUKEb UJIH CIIaBbl, conepskamiie 60 % umm 0osiee HUKENS, a TAKKe
croiikue Kk UFg TOTHOCTBIO PTOpUPOBAaHHBIE YTIIEBOJOPOHBIE TOJINMEPHI

PaznenutenbHble comia u uX cOOpKU
CriernanpHO pa3paboTaHHbIE WK HOJATOTOBJICHHBIE
pa3enuTeabHbIE COIJIA, COCTOSALIUE U3 IIEIEBUAHBIX U30THYTHIX
2.5.25.1. KaHaJIoB ¢ paauycoM usruda menee 1 mm (06sryno ot 0,1 70 0,05 8401 20 000 O
MM), koppo3uecToiikux k UFs 1 uMEIonx BHYTPEHHIOK
PEXYLIYI0 KPOMKY, KOTOpasi pa3fiesisieT MPOTeKaroIuii uepe3 CoIio
ra3 Ha aBe (hpaxuu

(B pen. Yka3za I[Ipesunenta PO ot 14.10.2008 N 1464)

Buxpessie TpyOku 1 ux cOOpKu

CriernanbHO pa3paboTaHHbIE WK OJATOTOBIEHHBIE BUXPEBbIE
TPYOKH, UMEIOIINE HUIHHIPUUECKYIO WM KOHYCOOOpa3HYyIO
dbopMy, U3roToBieHHbIE U3 Koppo3uectoiikux k UFg MaTtepuanon
WM 3alllMIIeHHbIE TOKPHITUEM U3 TAKUX MaTepUajioB U UMEIOIIHIE
nuametp ot 0,5 cM 10 4 cM IIpH OTHOIIEHUH JUIUHBI K AUAMETPY
20:1 umm MeHee, a TaKKe OJJHO HIIM 00JIee TaHTeHI[UAILHOE
BXOJIHOE OTBEPCTHE.

TpyOku MOTYyT OBITh OCHAIIEHBI OTBOJAMHU COIJIOBOTO THIIA HA
OJITHOM WJIM Ha 000X KOHLIAX

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)
[TosicautensHoOe 3ameuanue: [IuTarenbHBIN Ta3 MOCTYMAET B BUXPEBYIO TPYOKY 1O

KacaTeJIbHOM C OAHOI'0 KOHIIAa UJIK YC€PE3 3aKPYUHUBAIOIIUC JIOITATKHU, UJIN Y€PE3 MHOTOUYHUCIICHHBIC
TAHICHIHUAJIbHBIC BXOAHBIC OTBCPCTHA BIOJIb Tp}/6KI/I

2.5.2.5.2. 8401200000

Kommnpeccops! 1 razonyBku
CriermnanibHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE OCEBBIC
HEHTPU(PYKHbIE KOMIPECCOPHI HITU Ta30lyBKH HIIM KOMIIPECCOPHI
Y TA30/TYBKH C MOJIOKUTETHHBIM CMEIICHUEM, U3TOTOBIICHHBIE W3
2.5.2.5.3. Kopposuectoiknx kK UFg MaTepuanoB mim 3aliuiicHHbIE 8414 80
MOKPBITHEM M3 TaKUX MaTEPUAIIOB, MPOU3BOAUTEIFHOCTHIO Ha
BxoJie 2 Ky0. M/MuH. i 6osee cmecu UFg 1 Hecytiero rasza
(BOIOPOT MITH TETTUHA)
ITosicHUTENBPHOE 3aMEYaHue:



Komnpeccopsl 1 ra301yBKH, yKa3aHHbIE€ B MyHKTE 2.5.2.5.3.,
00BIYHO UMEIOT Niepenan AasaeHus ot 1,2:1 1o 6:1

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

[TosicHuTENEHOE 3aMeYaHue:
Kommpeccopsl u ra301yBKH, yKa3aHHbIE B TyHKTE 2.5.2.5.3., 00bIYHO UMEIOT TIEpena/ JaBJICHUS OT
1,2:1 mo 6:1
YnoTHeHUs BpallaroIUXCsl BAJIOB
CrnieunanbHO pa3paOOTaHHbIE WU MOATOTOBIIEHHBIE YINIOTHEHUS
BpallarolIUuXCcs BajJOB, YCTAHOBJICHHBIC HA CTOPOHE MOAa4y U Ha
CTOPOHE BBIXOJA JUIsl YIUIOTHEHHS BaJia, COSIUHSIONIET0 POTOP
KOMIIPECCOpa UK POTOP ra30yBKU C IPUBOAHBIM JIBUTATEIIEM C
TeM, 4TOObI 00ECTIeYUTh HAJIEKHYIO FePMETU3ALINIO,
MPEA0TBPALIAIOIIYIO BBIXO/] TEXHOJOTUYECKOI0 ra3a Uilu
HaTeKaHUE BO3/1yXa WIH YIUIOTHSIONIETO ra3a BO BHYTPEHHIOIO
KaMmepy KOMITPECCOpa MU Ta30/1yBKH, KOTOpas 3al0JHEHA CMECHIO
UF10 , u Hecymero rasza

(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

TennooOMeHHHUKH [T OXJTaKACHUS Ta3a

CriernanpHO pa3paboTaHHbIE WK HOJATOTOBJICHHBIE
TEN1000MEHHUKH, U3TOTOBJIEHHbIE U3 Koppo3uecToiikux k UFg
MaTEpUaIOB UM 3aIHUIIEHHBIC IOKPBITUEM U3 TAKMX MaTEpUAJIOB

(B pen. Ykaza [Ipe3unenta P® ot 14.10.2008 N 1464)

Kosxyxu pasaenstoniux 3JIeMEeHTOB
CrenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBJICHHBIE KOXKYXH,
2.5.2.5.6. U3rOTOBJIEHHBIE U3 Koppo3uecToiikux k UFg marepuanoB miu 8401 20 000 O
3aIUIICHABIC TIOKPBITHEM U3 TAKUX MATEPUAIIOB, JIJIST TIOMEIIICHHS
B HUX BUXPEBBIX TPYOOK WM Pa3deNUTEIbHBIX COMeN

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

ITosicHuTenpHOE 3aMEeUaHUE:
Koxyxu, ykazanasie B myHKTe 2.5.2.5.6., MPeACTaBIAIOT COOO0M IMMIMHIPUIECKHE KaMepPhl
nuamerpoMm 6osee 300 MM 1 JuTHHOM 60s1ee 900 MM MU IPSAMOYTOJIbHBIE KaMEPhl CPABHUMBIX
pa3MepoB U MOTYT OBITh NPEAHA3HAUEHBI ISl YCTAHOBKH B TOPU30HTAIIBHOM WJIM BEPTUKAIBHOM
MI0JIO)KEHNUN

8484 10 000 0;
8484 90 000 0;
8487908000

2.5.2.5.4.

2.5.2.5.5. 8419500000

CucTeMsl oaun/cucTeMbl 0TBoJA "poaykTa" u "XBOCTOB"
CrenuanbHO pa3pabOTaHHbBIE WIH MTOJATOTOBJICHHBIC
TEXHOJIOTUYECKHE CUCTEMBI HJIM 000pYA0BaHHE IS

2.5.25.7. . 8419 89 98
000raTUTENbHBIX YCTAHOBOK, U3TOTOBJIEHHBIE U3 KOPPO3UECTOMKUX
Kk UFg MaTepranoB iy 3allMILEHHbIC TOKPBITUEM U3 TAKUX
MaTEpPUAJIOB, BKIIIOYAIONIUE:

(B pen. Ykasos IIpesunenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

259571, IIuTaromuye aBTOKJIABBIL, IIEYU WIU CUCTEMBI, UCIIOJIb3YyEMBIE JUIsS 8419 89 98

noxaun UFg mys mponiecca oborarmmenust
(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Jecy6numMaTtopsl (MM XOJOIHbIE JTOBYIIKH), UCIIOJIb3yEeMbIE JUIS
25.2.5.7.2.  BwiBenenus Harperoro UFg u3 mporiecca oborameHus s 8419 89 98
MOCIIEAYIOMIETO TIePEMEIICHHS

(B pea. Ykazos [Ipesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)



CraHIuM OTBEPIKACHHS WIN OXKKEHUS, UCTIOIb3YEMbIE IS
2.5.25.7.3.  BoBenenus UFs u3 nporecca oboramieHus myTeM cxaTus u
nepesona UFs B sxuikyro nim TBepayo hopmy

(B pen. Ykazos IIpesuaenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

Cranuum "npoaykra" wim "XBOCTOB", UCIOJb3yEMBbIE JJIsI
nepemenieHust UFg B KOHTEHHEPBI

(B pen. Ykazos IIpesuaerra PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

CucreMbl KOJUIEKTOPHBIX TPYOOIIPOBOIOB
CriennaiabHO pa3pabOTaHHBIC WU MOATOTOBICHHBIC CHCTEMBI
KOJUIEKTOPHBIX TPYOOIIPOBOJIOB, U3TOTOBJICHHBIE U3
Koppo3uecToiikux Kk UFg MaTepuranoB WM 3allHILEHHbIE
2.5.2.5.8. MOKPBITHEM M3 TAKUX MaTepHANIOB, /il yaep:kanus UFg BHyTpH
A’POIMHAMUYECKUX KaCKaJ0B. JTa CETh TPYOOIPOBOIOB
npecTaBisieT co0oil cucteMy ¢ "IBOWHBIM" KOJIJIEKTOPOM, TIe
KaKJIbIM KacKaJ UITK TPYyIIa KacKaJ0B COSAMHEHBI C KXK/IBIM U3

2.5.2.5.7.4.

KOJUIEKTOPOB
(B pen. Ykaza [Ipe3unenrta PO ot 14.10.2008 N 1464)
2.5.2.5.9. BakyymHbBI€ CHCTEMBI 1 HACOCHI:

CriennanbsHO pa3paboTaHHbIE WK OJATOTOBJIEHHBIE BAKYYMHbIE
CHCTEMBI IPOM3BOIUTEILHOCTBIO HAa BXOJIE 5 Ky0. M/MUH HIIH

25.259.1. Oonee, cocTosIIue U3 BaKYyMHbBIX MarucTpasiei, BAKYyMHBIX
KOJIJICKTOPOB M BAKYYMHBIX HACOCOB U NpeIHa3HAUYCHHBIE /IS
pabotsl B conepxaux UFg razoBbix cpegax

(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

CrneunanabHO pa3paOOTaHHbIE WU MOATOTOBICHHBIE BAKYyMHbIE
HacoCHhI Tt paboThl B coaeprkanux UFg ra3oBeIx cpenax u
M3TOTOBJIEHHBIE U3 Koppo3uecToiikux k UFs MaTepuanos wiu
3alllUIIICHHBIC HOKpI:ITI/IeM N3 TAKHUX MaTepI/IaJ'IOB. B 3TUX HACOoCax
MOTYT HCIOJIb30BaThCs (PTOPUPOBAHHBIE YITIEPOJHBIC YIITIOTHEHHUS
" CliICOUAJIbHBIC pa60qI/Ie KUOAKOCTU

(B pen. Yka3za I[Ipesunenta PO ot 14.10.2008 N 1464)

CrernuanbHble CTONOPHBIE M PETYIUPYIOIINE KIarmaHbl
CrnennanbHO pa3paOOTaHHBIE WU MOATOTOBIEHHBIC PYYHbBIE HIIN
ABTOMATHUYECKHUE CTOMOPHBIE U PETYIUPYIONINE KIIaraHbl
CUJIb(OHHOTO THIIA, U3TOTOBJIEHHBIE U3 KopposuecToikux Kk UFg
MaTepHaJIOB WJIM 3aIUIIEHHBIE TTOKPHITUEM U3 TAKUX MATEPUAJIOB,
nuamerpom oT 40 1o 1500 MM 11t MOHTaKa B OCHOBHBIX U
BCIIOMOTATENIbHBIX CHCTEMaX YCTAaHOBOK a’pOJNHAMUYECKOTO
oOoraleHus

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

2.5.2.5.9.2.

2.5.2.5.10.

8419 89 98

8419 89 98

8401200000

8401200000

8414 10 250 0;
8414 10 810 0;
8414108900

8481 10;
8481 30910 9;
8481 30990 0;
8481 80



Macc-cnekrpomeTpbl/uoHHbIe UCTOUHUKH 1711 UFg

CriennanbHO pa3pabOTaHHBIE WITH TIOTOTOBIICHHBIC MATHUTHEIE
WJIM KBAJIPYIOJIbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE
IIPOM3BOJIUTH MPSIMOI 0TOOP NPoO mogaBaeMoil Maccsl "mpoaykra"
wi "xBocToB" 3 razoBeix NoTOKOB UFg n o0Omagarome scemu
CJIEIYIOIIMMHU XapaKTePUCTUKAMMU:

1) ynenbHas pa3pemaromias crocoOHOCTh 1o Macce cBbiie 320;

2) coaep KaT MOHHBIE UCTOYHUKHU, U3TOTOBJICHHBIC U3 HUXPOMA UITU
MOHEJIS WUIA 3aIIUIICHHBIE TTIOKPBITUEM U3 HUX, WU
HUKEJIUPOBAHHBIE;

3) comep’aT MOHH3AMOHHBIE HCTOYHUKH ¢ 00MOAapIMPOBKOM
AJIEKTPOHAMH;

4) conepikat KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO IS
HM30TOITHOT'O aHaIu3a

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Cuctemnl otaenenust UFg ot Hecyiero raza
2.5.2.5.12. CrernuanbHO pa3padOTaHHBIC WM MOJATOTOBICHHBIC CUCTEMBI IS
otnenenus UFg oT Hecymero raza (Bogopoaa Wil Tejus)

(B pen. Ykaza [Ipesunenta P® ot 12.05.1997 N 468)

IlosicHUTEIbHEIC 3aMCUaHUS

Cucremsl, ykazaHHble B yHKTe 2.5.2.5.12., npeaHa3HayeHBbl 17151 COKPAILEHHS COAEPKAHUS
UF¢ B HEecyiieM ra3e 0 OJJHOM 4acTU Ha MUJUTMOH MJTM MEHEE M MOTYT BKJIFOUATh TaKOe
o0opynoBaHue, Kak:

a) KPUOTEHHBIE TETNIOOOMEHHUKU U KPUOCENapaTophl, CIOCOOHBIE CO3AaBaTh TEMIIEPATYPHI -
120° C unm MeHee, UIH

0) 67I0KHM KPHOTEHHOTO OXJIAKICHHUS, CIIOCOOHBIE COo3/1aBaTh TeMiepatypsl -120° C uinmn meHee,
13RIV

B) OJIOKH pa3IeUTEIbHBIX COMEN WM BUXPEBBIX TpyOOoK /utst otaeneHus UFg oT Hecymero
rasa, MJIu

r) xonoHble JoBymku UFg , cnocobHble co3aBath TemnepaTypsl -20° C uin MmeHee

2.5.2.5.11. 9027809700

CrenuanbHO pa3pabOTaHHbBIE WK MOJATOTOBIEHHBIE CHCTEMBI,
2.5.2.6. 000py/I0BaHNE ¥ KOMITOHEHTHI JJIS UCIIONF30BAaHUS HA YCTAaHOBKaX
XUMHYECKOT0 OOMEHA WJIM HOHOOOMEHHOTO O0OTaIl[€HUsI:

BBoanbie 3ameuanus: HeznaunrenbHOE pa3inyue U30TONOB YpaHa MO0 Macce IPUBOJIUT K
HEOOJIBIIIMM U3MEHEHUSM B PAaBHOBECUSAX XUMHUYECKHX PEAKLUi, KOTOPbIE MOT'YT MCIIOJIb30BaThCs B
KayeCTBE OCHOBBI JJIs1 pa3esieHUs] H30TOIOB.

VYcneurHo pa3paboTaHo JiBa rporecca:

YKUJIKOCTHO-KMJIKOCTHBIN XMMHUYECKU 0OMEH M TBEP10->KUIKOCTHBIA HOHHBIN 00MeH. B mporiecce
KHUJIKOCTHO-KUAKOCTHOTO XUMHYECKOr0 0OMeHa B MPOTHUBOTOKE MPOUCXOIUT B3aUMO/IeHCTBIE
HECMEIMBAIOIINXCS KUIKUX Qa3 (BOJHBIX HIIM OPraHUYECKUX ), UYTO MPUBOAUT K 3D DEKTy
KacKaJMpOBaHUs THICSY CTaaui pa3aeneHus. BoaHas ¢asza coctout u3 Xjgopujaa ypaHa B pacTBOpe
COJISTHOM KHUCIIOTBI; Oprannyeckas (aza COCTOUT U3 KCTPAreHTa, CoJAep Kallero XJI0pua ypaHa B
OpraHu4eckoMm pactsoputene. KOHTaKTHBIMU (pUIBTpaMH B pa3AeIUTEIbHOM KacKae MOTYT
ABIIATHCS KHUIKOCTHO-KUIKOCTHbIE OOMEHHBIE KOJIOHHBI (TaKHe, KaK UMITYJIbCHbBIE KOJIOHHBI C
CeTYaThIMM IUTACTUHAMM) WITH JKUAKOCTHBIE LIEHTpU(YKHbIE KOHTaKTHBIE GMIIbTphl. Ha 06oux
KOHIaX pa3esInTENbHOTO Kackajia B IeJisIX o0ecreueHus pedirokca Ha KaKI0oM KOHIE
HE00XO0/IMMBI XUMUYECKHE TPeBpallieHus (OKUCIEHNE U BoccTaHOBIIeHHe). [ TaBHas 3a1aua
KOHCTPYKIIUU COCTOUT B TOM, YTOOBI HE IOMYCTUTH 3arpsA3HEHUs TEXHOJIOTHUYECKUX TTOTOKOB
HEKOTOPBIMHA MOHAMH METAJIIOB. B CBSI3U € 3TUM MCIOIB3YIOTCS TIACTUKOBBIE, TOKPBITHIE
IUTACTUKOM (BKJIIOYasi MpUMEHEHHe (PTOPUPOBAHHBIX YTIIEBOJAOPOIHBIX MOJIUMEPOB) U (HIIN)
MOKPBITHIE CTEKJIOM KOJIOHHBI M TPYOOIpoBOABI. B TBEp10-KUAKOCTHOM HOHOOOMEHHOM Tpoliecce



oboralieHne TOCTUTACTCs TIOCPEIACTBOM aICOPOIMHU/IecopOIMy ypaHa Ha CIeIUaIbHON OUeHb
ObICTpOICICTBYIOIIEH HOHOOOMEHHOU cMOoITe WK aficopoenTe. PacTBop ypaHa B COJISIHOM KHCTIOTE
U JIpyTe XUMUYECKHE PeareHThl IPOIyCKAITCs Yepe3 LMINHAPHUECKUEe 000raTUTEIbHbIe
KOJIOHHBI, COJIEprKallle YIUIOTHEHHbIE CJION ajcopOeHTa. i moaaepkaHus HEpepbIBHOCTH
npoliecca HeoOxoquMa cucTeMa peduirokca B LENIAX BBICBOOOXKAECHUS ypaHa U3 aJicopOeHTa
00paTHO B )KHUIKUH IMMOTOK C T€M, YTOOBI MOXKHO ObLTO coOpath "mpoayKT" u "XBocTh". ITO
JOCTUTAETCA ITyTEM HCIIOJIB30BAHMS MTOAXOAAINX XUMUYECKUX PEarcHTOB
BOCCTaHOBJICHUS/OKUCIIEHUS, KOTOPBIE TIOJIHOCTBIO PETEHEPUPYIOTCS B Pa3/IeIbHBIX BHEITHUX
NETVIAX U KOTOPHIE MOT'YT YaCTUYHO PEr€HEPUPOBATHCS B CAMUX U30TOIHBIX Pa3JEIUTEIbHBIX
KosioHHax. [IpucyTcTBHE B poliecce TopsiunX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KMCIIOTHI
TpeOyeT, YTOObI 060PYAOBaHUE OBLIIO U3TOTOBIEHO U3 CIIELHAIBLHBIX KOPPO3UECTOUKHUX
MaTEepUajoB UM 3AIIUILIEHO TOKPBHITUEM U3 TAKUX MAaTEPUAJIOB.

(B pea. Ykasos [Ipesnnenta P® ot 04.02.2004 N 141, ot 14.10.2008 N 1464)

KuakoCTHO-)KHIKOCTHBIE OOMEHHBIC KOJIOHHBI (XHMHYECKUN
00OMEH)

CrnenuanbHO pa3pabOTaHHbBIE WIH MTOATOTOBJICHHBIC
POTHBOTOYHBIE KUIAKOCTHO-)KUKOCTHBIC OOMECHHBIC KOJIOHHBI,
UMEIOINE MEXaHUIECKUIA CUIIOBOM BBOJ (T. €. UMITYJILCHBIC
KOJIOHHBI C CETYATBIMH TapeIKaMH, KOJIOHHBI C TapEJIKaMH,
COBEPIIAOIIMMH BO3BPATHO-TIOCTYIATEIILHBIC IBIKEHUS, H
KOJIOHHBI C BHYyTPCHHUMH TYPOMHHBIMHA CMECUTEIISIMU) JUISI
YPaHOBOTO 0OOTAIICHHUs C UCIIOIB30BAaHUEM TIPOIIecca
XUMHYECKOTO 0OMeHa. J[jisi KOppO3MOHHON YCTOHYMBOCTH K
KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISTHOM KHCIIOTHI 3TH KOJIOHHBI
U MX BHYTPEHHHE KOMIIOHEHTBI M3TOTOBJICHBI U3 TIOAXOISAIIINX
IUTACTUKOBBIX MaTEPHUAJIOB (TaKUX, KaK (PTOPUPOBAHHBIC
YIIEBOIOPOAHBIE TIOTUMEPHI) WM CTEKIIA MIIH 3alUIIECHbI
MOKPBITUEM M3 TaKMX MaTepraioB. KOJIOHHBI CIIPOSKTHPOBAHBI HA
kopoTkoe (30 ¢ unu MeHee) BpeMsi IPOXOKACHUS B Kackajie

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

LleHTpH}YKHBIE KUIAKOCTHO-KUKOCTHBIE KOHTAKTHBIE (DMIIBTPbI
(XuMu4eckuit 0OMeH)

CriernanbHO pa3paboTaHHbIE WK TOJATOTOBJIECHHBIE
HEHTPU(YKHBIE KUIKOCTHO-)KUIKOCTHBIE KOHTAKTHBIE (PHITBTPHI
JUIs o0oraleHHs ypaHa ¢ UCIOJIb30BaHUEM ITpolecca
XUMHYecKoro oOMeHa. B Takux ¢punpTpax ucnonb3yercs
BpallleHHe JJIS MOTyYEHUs U KHUJIKUX TOTOKOB, a 3aTeM
1eHTpoOeKHas cuia s pasaeneHus ¢as. s koppo3noHHOH
CTOMKOCTH K KOHLIEHTPUPOBAHHBIM PacTBOPaM COJISTHOM KHCIIOTHI
KOHTAKTHBIC (DMITBTPHI H3TOTABIMBAIOTCS U3 COOTBETCTBYIOIIIX
MUTACTUKOBBIX MaTEpUasoB (TaKUX, Kak (TOPUPOBAHHBIC
YTIIEBOAOPOIHBIE TTOTUMEPHI) FITH TIOKPHIBAIOTCS] UIMH T
cTeksioM. LIeHTpudyxKHbIe KOHTAKTHBIE (PUIBTPBI CIPOSKTHUPOBAHBI
Ha KopoTkoe (30 ¢ uau MeHee) BpeMsl IPOXOKICHUS B KaCKaJie

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Cuctembl 1 000pyIOBaHUE IS BOCCTAHOBJICHUS ypaHa
(XMMUYeCKUil OOMEH):

2.5.2.6.1. 8401200000

2.5.2.6.2. 8401200000

2.5.2.6.3.

CrieruanibHO pa3paboTaHHBIC WK TIOATOTOBJICHHBIC SIUCHKH
IIEKTPOXUMHUYIECKOTO BOCCTAHOBIICHHUS JIJIsl BOCCTAHOBIICHHS ypaHa
U3 OJTHOTO BAJICHTHOTO COCTOSIHUS B IPYToe€ JUist 00OTaIIeHus
ypaHa ¢ UCIIOJIb30BaHUEM ITPOIecca XUMUIECKOTO OOMEHa.

2.5.2.6.3.1. 8401200000



Martepuainsl sueeK, HaXOAIIHecs B KOHTAKTE C
TEXHOJIOTHYECKUMH PACTBOPAMH, JTOJIKHBI OBITh
KOPPO3UECTOUKUMH K KOHIIEHTPHUPOBAHHBIM PACTBOPAM COJITHOMN
KHCJIOTBI

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

ITosicHuTEIIPHOC 3aMEUaHue:
Katoaublit 0TCEK SIMEUKHU T0HKEH OBITh CIPOCKTUPOBAH TAKUM 00pa3oM, YTOOBI MPEJOTBPATUTD
MOBTOPHOE OKUCJICHHE ypaHa /10 00Jiee BEICOKOTO BAJICHTHOTO COCTOsIHUS. [l yep kaHus ypaHa B
KaTOJTHOM OTCEKE SYeiKa MOKET UMETh HEPOHHUIIAEMYIO TuadparMeHHYI0 MEMOpaHy,
W3TOTOBJICHHYIO U3 CIEIUAIBHOTO KATHOHHO-OOMEHHOTO MaTepHara.
Kartos cocTouT U3 COOTBETCTBYIOIIETO TBEPOTO MPOBOIHUKA, TAKOTO, KaK rpaduT

CrienraabHO pa3pabOTaHHBIC WU MOATOTOBICHHBIC CUCTEMBI IS
usBneuenus U™ u3 OpPTaHUYECKOTO TIOTOKA, PEryTHPOBAHUS

2.5.2.6.3.2. KOHIIEHTpAIIUX KUCIOTHI U JUIsI 3aITOJTHCHHS STYCCK
IIEKTPOXUMUYECKOTO BOCCTAHOBIICHUS Ha MPOU3BOJICTBEHHOM
BBIXOJI€ KacKaja

[TosicuutensHoe 3ameuanue:lloscHuTENPHOE 3aMeYaHKe: DTH CUCTEMBI COCTOSIT U3
060pyI0BaHHs SKCTPAKINA pacTBOpUTENEeM Jutst m3piederns U™ 13 opranndeckoro motoxa
KUAKUN pacTBOP, 000pYIOBAaHUS BHIMAPUBAHUS U (UJIH) JPYrOro 000pyI0BaHUS AJIs JOCTHKCHUS
PEryIMpPOBKU U KOHTPOJISL BOJAOPOIHOIO [TOKA3aTENsl U HACOCOB WIIM IPYTUX YCTPOMCTB IEpeHoca
JUTSI 3aTIOJTHEHMSI STYEEK AIEKTPOXUMUYECKOro BoccTaHOBNIeHUsl. OCHOBHAs 3a/1aua KOHCTPYKIIUU
COCTOMT B TOM, YTOOBI H30€XkKaTh 3arpsA3HEHUS TOTOKA KHUJAKOCTH MOHAMU HEKOTOPBIX METAJIOB.
CrnenoBarenbHO, T€ YaCTH 000PYAOBAHUS CUCTEMBI, KOTOPBIE HAXOSATCS B KOHTAKTE C
TEXHOJOTMYECKUM ITOTOKOM, U3TOTOBIJIEHBI U3 COOTBETCTBYIOLINX MaTEPUAJIOB (TaKUX, KaK CTEKIIO,
(dbTopupOBaHHbIE YTIEBOAOPOAHBIC TOTUMEDPHI, cylbdart nonudenuna, cyabdoH noaudgupa u
IPONUTAHHBINA CMOJION IpaUT) WIK 3aLIUIIEHBI TIOKPBITUEM U3 TAKUX MATEPHAIIOB

CucreMbl NOATOTOBKY NMUTaHUA (XUMu4eckuii oomeH) CriennaabHO
pa3paboTaHHbIE UM MOJrOTOBJIEHHbIE CUCTEMBI [T IPOU3BOJICTBA
MUTATENbHBIX PACTBOPOB XJIOPUJA YpaHa BBICOKON YMCTOTHI AJIs
XMMHUYECKMX OOMEHHBIX YCTaHOBOK pa3/ieleHUsl H30TOIOB ypaHa

2.5.2.6.4.

IlosicHuTenpHOE 3aMEUaHUE:
CucreMsl, ykazaHHble B MyHKTE 2.5.2.6.4., cocTosAT U3 000py10BaHUS IJIsl paCTBOPEHUS,
HKCTPAKLMHU pACTBOPUTENIEM U (MJIM) HOHOOOMEHHOTO 000PYI0BaHMS [l OUUCTKH, a TAKKe
JIEKTPOIUTUYECKUX STYEEK NI BOCCTAHOBIICHUS U*® wm U™ B U™, B o1 cucremax
IIPOU3BOJIATCS PaCTBOPBI XJIOPUAA YpaHa, B KOTOPBIX COACPKUTCS JIUIIb HECKOIBKO YacTe! Ha
MUJJIMOH METAJNINYECKUX BKIIOUEHUH, TAKUX, KaK XpPOM, JKeJI€30, BaHa U1, MOIUOJIEH U JPYTUX
JIByXBaJICHTHBIX UX KaTHOHOB MJIM KATUOHOB C 00JIbIIEH BaeHTHOCTHIO. KOHCTPYKIIMOHHBIE
MaTepuaibl AJis QJIEMEHTOB CUCTEMBI, B KOTOpoil oOpabaTsiBaeTcss U+3 BBICOKOM UHUCTOTHI,
BKJTIIOYAIOT CTEKJIO, (PTOPYTIIEPOIHBIE TOTUMEPHI, TPA(UT, MOKPHITHIN MOIUBUHII-CYIb(PATHBIM
WK O3 (OUP-CYIb(POHHBIM IJIACTUKOM U MPOMUTAHHBIA CMOJION

CucreMbl OKUCICHHS YpaHa (XUMUYECKUI OOMEH)
CriernanbHO pa3paboTaHHbIE WM MOATOTOBJICHHBIE

cucremst it okucienns U™ B U™ s BosBpaienust B kacka
pasjiesieHns: U30TOMOB ypaHa B MPOLIecce XUMHUECKOro oOMeHa

(B pen. Ykaza [Ipesunenta P® ot 04.02.2004 N 141)

IlosicHUTENBbHBIE 3aMEYaHus:
Cucremsl, yKka3aHHbI€ B ITyHKTe 2.5.2.6.5., MOTYT BKJIFOYaTh TAKUE DJIEMEHTHI, KaK:
a) 00opyI0BaHUE /7151 KOHTAKTUPOBAHHUS XJIOpa U KUCIIOPOJIa C BOJAHBIMU Bgl)q)JHOGHTaMI/I u3
060py/I0BaHHs Pa3/ieNleHusl M30TONOB U SKCTpakimu obpasosabiuerocs U™ B 06eHeHHbII
OpraHUYECKHUM IOTOK, BO3BPALAIOLIUICA U3 IIPOU3BOJACTBEHHOI'O BBIX0/1a KaCKaaa;

2.5.2.6.5.



0) o0opymoBaHKE, KOTOPOE OTAEISAET BOY OT COJITHOW KHCIIOTBI, YTOOBI BOJIA U
KOHIICHTPUPOBAHHAsA COJIIHAA KHUCJIOTa MOTJIA 6]:1 6I>ITB BHOBBb BBCIACHBI B ITPOLICCC B HYKHBIX
MecTax

bricTpopearupyromnie HOHOOOMEHHBIE CMOJIbI/a0COPOSHTHI

(MOHHBI 0OMEH)

CrneunanbHO pa3paOOTaHHbIE WU TOATOTOBIEHHBIE OBICTPO

pearupyromne HOHOOOMEHHBIE CMOJTBI/a0COPOSHTHI AJIst

o0oramieHus ypaHa ¢ UCIOJIb30BaHUEM Mpollecca HOHHOTO 00MeHa,

BKJIIOUAsl IOPUCTBIE CMOJIbI MAKPOCETYATON CTPYKTYPHI U (WIIN)

MeMOpaHHBIE CTPYKTYPBbI, B KOTOPBIX aKTUBHBIE TPYIIIBI

XUMHUYECKOT0 00MEHa OrpaHUYEHBI TOKPHITHEM Ha TTOBEPXHOCTH

HEaKTUBHOI MOPHUCTOI BCIIOMOTaTeIbHON CTPYKTYPBIL, U IPYTUe

KOMITO3UTHBIE CTPYKTYpPHI B J11000i puemiemoit popme, Bimrouast 3824 90 150 O;
YACTHUIIbI BOJIOKOH. DTH HOHOOOMEHHBIE CMOJIBI/a0COPOCHTHI 3914000000
UMEIOT uaMeTphl 0,2 MM HIJIM MEHEE U JTOJDKHBI OBITh XUMUYECKU

CTOWKHMMH T10 OTHOIIEHUIO K PACTBOpPaM KOHIIEHTPUPOBAHHOU

COJITHOM KHCIIOTBI, @ TAK)KE JOCTATOYHO MPOYHBI (PU3HUECKHU C TEM,

YTOOBI X CBOMCTBA HE YXYALIAINCH B OOMEHHBIX KOJIOHHAX.

CMmotb1/abcopOeHTHI CIIeNUAIBHO MTPETHAZHAYCHBI ISl TOJTYYSHHS

KMHETUKH O4€Hb OBICTPOro oOMeHa U30TOIOB ypaHa

(nmuTensHOCTH MOayoOMeHa menee 10 ¢) u o6namaroT

BO3MOXXHOCTBIO paboTaTh MpH TeMIeparype B Auamasone ot 100°

C 10 200° C

(B pea. Ykazos [Ipesunenta P® ot 04.02.2004 N 141, ot 14.10.2008 N 1464)

HNonooOMeHHbIE KOJIOHHBI (MOHHBIN OOMEH)

CrnennanbHO pa3paOOTaHHBIE WU MOATOTOBICHHBIE
HAJTUHAPUYECKHE KOJIOHHBI tuameTpom 6osee 1000 Mmm mist

yAep KaHUs U TTOAEP>KaHUS 3aMOTHEHHBIX CII0EB HOHOOOMEHHBIX
cM0J1/abcopOEeHTOB 17151 0OOTaIleHHs ypaHa C UCTIOIb30BaHUEM
MOHOOOMEHHOTO MpoIiecca. ITU KOJIOHHBI U3TOTaBIUBAIOTCS U3
MaTepuaioB (TaKuX, KaKk TUTaH WIK (PTOPUPOBAHHbBIE
YTJIEBOJOPOAHBIE MTOJTUMEPHI), CTOMKMX K KOPPO3UHU, BEI3BIBAEMOM
pacTBOpaMu KOHIIEHTPUPOBAHHOW COJISTHOW KUCJIOTBI, WU
3aIUIIAIOTCS MOKPHITUEM U3 TAKUX MATEPUAIOB U CTIOCOOHBI
pabortats npu Temriepatype B auamnazone ot 100° C mo 200° C u
nasienuu Boime 0,7 MIla (102 ¢pyHT/KB. q10¥iM)

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)
2.5.2.6.8. HonooOMeHHbIe cucTeMBI peduirokca (MOHHBINM 00MEH):

2.5.2.6.6.

2.5.2.6.7. 8421 29 000

CrieninanbHO pa3pabOTaHHBIE WITH TIOJTOTOBIIEHHBIE CUCTEMBI

XUMHUYECKOTO WM JICKTPOXHUMHUYECKOTO BOCCTAHOBIICHUS JIS
25.2.6.8.1. pereHepanuu peareHTa(0B) XHMHYECKOTO BOCCTAHOBIICHUS,

HCITOJTB3yeMOro(bIX) B KacKaJax HOHOOOMEHHOTO 000TaIeHust

ypaHa
CriennanbsHO pa3paboTaHHbIE WIN TOATOTOBIEHHBIE CHCTEMbI
XUMHYECKOTO MU DJIEKTPOXUMHUECKOTO OKUCIICHHS JUIsI
2.5.2.6.8.2.  pereHepaluu peareHTa(0B) XUMHUECKOTO OKUCICHHUS,
HCITOJTB3yeMOro(bIX) B KacKaJax HOHOOOMEHHOTO 000TaIeHust

ypaHa
[losicHuTENBHBIE 3aMEUaHUs:
B nponecce HOHOOOMEHHOr0 00OraleHNs B Ka4eCTBE BOCCTAHABINBAIOIIEIO KATHOHA MOXKET



HCTIONB30BaThCSA, HAIIPUMED, TpexXBateHTHbI THTaH (Ti™), 1 B 3TOM cTydyae BOCCTAHOBHTENbHAS
crcteMa Gysier BeipabarsBaTh Ti' mocpencTBom Boccranosnernns Ti™. B mpomecce B kadecTse
OKHCITHTENISl MOXKET HCIIONB30BATHCA, HAIPHMEp, TpexBazenTHoe xerne3o (Fe™ i B aToM ciydae
crcTeMa oKHCIIeHus Oyier BipabaTsiBath Fe' mocpencrom oxucnenns Fe*,

CriennanbHO pa3pabOTaHHBIE WITH TIOJTOTOBIICHHBIE CUCTEMBI,
25.2.7. 000pyI0BaHNE W KOMITOHEHTHI JIJIs1 UCIIOJIB30BAHUS B JIA3€PHBIX
000TaTUTENBHBIX YCTAHOBKAX:

BBoaubie 3ameuanus: CymiecTBYIONINE CUCTEMBI IS 000TaTUTEIBHBIX IMPOIIECCOB C
HCIIOJIb30BAaHUEM JIa3epOB JIETIATCS Ha IBE KaTETOPHUH: T€, B KOTOPBIX paboyeil cpenoit sSBIsIOTCS
napel aTOMapHOTO ypaHa, U T€, B KOTOPBIX pabodeii Cpesioi SIBISIOTCS Maphbl yPaHOBOTO
coenuHeHusi. OOUMMH Ha3BaHUSAMU JIJIS1 TAKUX [IPOLIECCOB SIBJISIOTCS:
nepBasi KaTeropus - JIa3epHOE pa3/ielIeHne U30TOIOB 110 METOy aToMapHbIX napoB (ALVIS unu
SILVA);

BTOpasi KaTeropus - MOJICKYJISIPHBIN MeTOT 1azepHoro pazaenenus uzotonos (MLIS wiun MOLIS) u
XUMHUYECKasl peaKius MoCPeICTBOM U30MpaTenbHON o n3oTonam ja3epHoit aktuBaiuu (CRISLA).
CucreMsbl, 000pyI0BaHUE U KOMIIOHEHTBI JUISI YCTAHOBOK JIA3€PHOTO OOOTAIICHHS BKIIFOYAOT:

a) YCTpOICTBa [UIsl MOJauy MapOB METAIIIMYECKOT0 ypaHa (sl u30upaTesibHOM (POTOMOHU3ALINN)
WM YCTPOMCTBA JUIS ITOIaYH TTAPOB YPAHOBOT'O COSMUHEHUS (7151 (POTOMMCCOMAIIMN WITH
XUMHUYECKON aKTUBAIUN);

0) ycrpoiicTBa Juist cOopa 00OTalIeHHOTO M 00CTHEHHOTO METAJUIMYECKOTO YpaHa B KAUYeCTBE
"mpoaykTa" u "XBOCTOB" B IEPBOI KATETOPUU U YCTPOICTBA sl cOOpa pa3sioKEHHbBIX WIH
BBIIIC/IINX U3 PEAKIINH COCTMHECHUH B KadecTBe "MpoaykTa" u HeoOpaboTaHHOTO MaTepuasa B
KadecTBe "XBOCTOB'" BO BTOPOH KaTeropuu,

B) pabouue J1a3epHbIe CUCTEMBI [T U30MPaTeTbHOTO BO30YKICHHUS N30TONOB ypaHa-235;

r) 000pya0OBaHUE I MOATOTOBKH MUTAHUS U KOHBEPCUH MPOIYKTA.

BcnencrBre cinokHOCTH CIIEKTPOCKOIIMHA aTOMOB U COCIMHEHHUM ypaHa MOKET MOTpe0oBaThCA
MCIIOJIb30BaHue 1000 U3 psiia IMEIOIIUXCS JIa3ePHBIX TEXHOIOTUN

[TosicHuTETBHBIE 3aMEYaHUs:

MHorue u3 KOMIIOHEHTOB, YKa3aHHBIX B MyHKTax 2.5.2.7.-2.5.2.7.13., BcTynaoT B
HEIMOCPEICTBEHHBIN KOHTAKT C MapaMy METAJUTMYECKOTO ypaHa UM C KUJIKOCThIO, MU C
TEXHOJIOTMYECKUM ra3oM, coctosuM n3 UFs i cmecu u3 UFg u npyrux rasos. Bee
MOBEPXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT ¢ ypaHoM uid UFg, MOTHOCTBIO M3rOTOBIIEHBI U3
KOPPO3UECTOMKUX MATEpUAIOB WM 3aIIHUIIECHbl TOKPHITUEM U3 TaKUX MaTepuasioB. s nenei
paszena, OTHOCSIIErocs K KOMITIOHEHTaM 000pYyI0BaHUs IS JIa3€PHOTO 00OTaIeHUs, MaTEpHAIbI,
CTOMKHE K KOPPO3UH, BBI3bIBAEMON NapaMH WIIN KUJIKOCTAMHU, COACPKANTMMHU METAINIMYECKHUI ypaH
WJIM YPaHOBBIE CIUIABHI, BKJIIFOYAOT MOKPBITHIN OKCUAOM UTTPUS TPauUT U TAHTA, MaTEPUAIIBI,
CTOMKHE K KOppO3uH, BbI3biBacMOi UFg, BKIIFOUAIOT MEb, HEPKABEIOLYIO CTAJIb, ATIFOMUHUM,
AJTIOMUHHEBBIE CIIJIABbI, HUKEIb WM CIUIaBbl, conepxkamue 60 % aukens u 6omnee, u crorikue Kk UFg
MOJTHOCTBIO (PTOPHPOBAHHBIE YTIIEBOJOPOIHBIE TOTHUMEPHI

Cuctems! BoinapuBanus ypana (ALVIS)

CriermnanbHO pa3paboTaHHBIC WM TIOATOTOBJICHHBIE CHCTEMBI
25.2.7.1. BBIIIApPUBAHUs ypaHa, KOTOPbIE COAEPKAT BHICOKOMOIIIHbBIE

TI0JIOCOBBIE MITH PACTPOBBIE AJIEKTPOHHO-TYYEBhIC MYIITKH C

nepesaBaeMoil MOIIHOCTBIO Ha MHIIIEHB Ooee 2,5 kB1/cm

(B pexn. Ykaza [Ipesunenta PO ot 12.05.1997 N 468)

Cuctems! U1t 00pabOTKH KHUIKOMeTaTnueckoro ypana (ALVIS)
CriermnanibHO pa3paboTaHHBIC WX TIOJTOTOBICHHBIC CHCTEMBI JIJIS

2.5.2.7.2. 00pabOTKM KHUIKOTO METalIa JJIsl pacIUIaBJICHHOTO ypaHa UiIH
YPAHOBBIX CILIABOB, COCTOAIINE U3 TUIIIEH M OXJIAXKJAFOIIETO
000pyI0BaHUS JIJIsl TUTTICH

(B pen. Ykaza IIpesunenta P® ot 12.05.1997 N 468)



IlosicauTeIbHOE 3aMEUaHHUE:
Turim u qpyrue KOMIOHEHTBI 3TOM CUCTEMBI, KOTOPbIE BCTYIAIOT B KOHTAKT C PACILIABICHHBIM
YpaHOM WJIM YPaHOBBIMU CIUIABaMH, U3TOTOBJICHBI U3 KOPPO3UECTONKHUX U TEPMOCTONKHUX
MaTepI/IaJIOB HJIA 3alIUIICHBI HOKpBITI/IeM 13 TaKUX MaTepI/IaJIOB. HpI/IeMJICMbIe MaTepI/IaJIbI
BKJIFOYAIOT TAHTAJ, MOKPHITHIA OKCUIOM UTTpUs rpaduT, TpaduT, MOKPHITHINA OKHUCIAMU APYTUX
peI[KO3eMeJIBHbIX 3JICMCHTOB (BXOI[SIH_[I/IX B CHI/ICOK O60py&OBaHI/I$I u MaTepI/IaJIOB, B OTHOILILICHUHU
KOTOPBIX (hefiepaibHBIM 3aKOHOIaTEILCTBOM YCTAHOBJICH CIIEIIUAIBHBIN MOPSAIOK IKCIIOPTA U
UMIIOpPTa 00OPYAOBAaHUS M MAaTEPUAIIOB TBOMHOTO UCIIOJIB30BAHUS U COOTBETCTBYIOIINX
TEXHOJIOTH, MPUMEHSIEMBIX B SJICPHBIX IEJISAX) U UX CMECSIMHU

Arperartsl 11 coopa "poaykTa" u "XBOCTOB" METaUTMYECKOTO
ypana (ALVIS)
2.5.2.7.3. CrnenuanpHO pa3pabOTaHHbBIC WM MOJATOTOBIIEHHBIC arperathl ;s 8419 89 98
cbopa "mpoaykra" U "XBOCTOB" METANIMYECKOrO ypaHa B )KHIKOMN
WU TBEpAoH hopme

(B pex. Ykazos Ipesugerra PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

[losicHuTenpHOE 3aMeUaHUE:
KOMITOHEHTHI U1 3TUX arperatoB U3rOTOBJIEHBI U3 MATEPUAJIOB, CTOMKUX K HAIPEBY U KOPPO3HH,
BBI3bIBAEMOM ITapaMU METAININYECKOIO ypaHa WIN KUAKOCTBIO, WIH 3aLLUIIECHbI [IOKPBITHEM U3
ATHX MaTEPUANIOB (TaKUX, KaK MOKPHITHIA OKCHIOM UTTPHUS TPaQUT WIK TAHTANI) K MOTYT BKJIFOYATh
B ce0s1 TpyOOIIpOBO/IbI, KJIAaHbl, HITyIIepa, "7ken006a", BBObI, TEIIOOOMEHHUKN U KOJJIEKTOPHbIE
IJIACTUHBI 11 MATHUTHOTO, 3JIEKTPOCTATUYECKOT0 WIH IPYTrUX METOJOB PA3ACIICHUS

Koxyxu paznenurensHoro moayisa (ALVIS)
CriernanpHO pa3paboTaHHbIE WK NOJATOTOBJICHHBIE
2.5.2.7.4. [IMHAPUYECKUE UITH MIPSIMOYTOJIbHBIE Kamepsl s momerenus B 8401 20 000 O
HUX UCTOYHHUKA [APOB METAJUIMYECKOTO ypaHa, 3JIEKTPOHHO-
Jy4eBOM MYIIKH U KOJUIEKTOPOB "mpoaykTa" u "XBOCTOB"

(B pen. Yka3za I[Ipesunenta PO ot 14.10.2008 N 1464)

ITosscHUTEIFHOE 3aMeUaHue:
OTH KOKYXH UMEIOT MHOKECTBO BXOJHBIX OTBEPCTHI /1715l OAYM AJIEKTPOIIUTAHUS U BOJIbI, OKHA
JJISL nasepm,lx Hy‘IKOB, COGI[I/IHGHI/Iﬁ BaKyyMHBIX HaCOCOB, a TaKXXE AJIs1 JUAarHOCTUKHU U KOHTpOJ’I?I
KOHTPOJIbHO-U3MEPUTETHHBIX MPHOOpPoB. OHU UMEIOT IPUCTIOCOOICHUS I OTKPBITUS U 3aKPBITHS,
YTOOBI 00ECTIEYUTh 00CTYKNBaHNE BHYTPEHHUX KOMIIOHEHTOB

CBepx3BYKOBBIE paciiupuTenbHble comia (MLIS)
CrnenuanbHO pa3padOTaHHBIE WM MOATOTOBICHHBIE
2.5.2.7.5. CBEPX3BYKOBBIE pacIIMpUTENIbHBIC coTuTa s oxnaxaerns cmeceir 8401 20 000 0

UFs 1 Hecymiero rasza 1o 150 K niam Huke U Koppo3uecTolkue K
UFs

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Konnekrops! npoaykra nsatudgropucroro ypana (MLIS)
CriennanbsHo pa3paboTaHHBIE WM MOATOTOBIEHHBIE KOJUIEKTOPHI
2.5.2.7.6. TBepaoro mpoaykTa martudTopucroro ypana UFs , cocrosimme n3 8401 20 000 O
¢GMIBTpa, KOJUIEKTOPOB YAAPHOTO MIIM LIUKJIOHHOTO THIA WM UX
coueranuii u kopposuectoiikue K cpeae UFs/ UFs

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Kommpeccopsr UFg /Hecymero raza (MLIS) 8414 80
CnenuanbHO pa3padOTaHHBIE HIIH MOATOTOBICHHBIE (KPOME (kpome
95277 komrpeccopsl s cmeceid UFg n Hecymiero raza s 841480100) 8414 80 110 1,
D JUIMTENbHON dKcIuTyaTanuu B cpee UFs. KoMmoHeHThI aThX 8414 80 190 1;

KOMITPECCOPOB, KOTOPHIE BCTYITAIOT B KOHTAKT ¢ HecymmM razom, 8414 80 220 1;
M3roTaBIMBaIOTCA U3 Koppo3uectoiikux k UFg MaTepuanos uinu 8414 80 280 1;



3aIUIIAIOTCS TTOKPBHITHEM U3 TAKUX MATePUATIOB 8414 80 510 1;

8414 80 750 1;
8414 80 780 1;
8414 80 800 1)
(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
Yunoraenus Bpamatoniuxcs saios (MLIS)
CrienraabHO pa3pabOTaHHBIC WU MOATOTOBICHHBIC YIZIOTHEHHUS
BPAIAIONIUXCSI BAJIOB, YCTAHOBIICHHBIC HA CTOPOHE TIOJ]a4H U Ha
CTOpPOHE BBIXOJIa JJI YIUIOTHEHHSI Bajia, COSAMHSIONIETO POTOP 8484 10 000 O;
2.5.2.7.8. KOMIIpECCOpa C MPUBOHBIM JIBUTATENIEM, C TEM, YTOOBI 8484 90 000 0;
00€ecIeunTh HaJIeKHYIO TePMETHU3AINI0, TPEA0TBPAIIAOIYIO 8487908000

BBIXO/JI TEXHOJIOTUYECKOI0 Ira3a UM HaTEKaHHE BO3AyXa WIH
VIUTOTHSIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMITpeccopa,
KoTopas 3anonHeHa cMecbro UFg 1 Hecymiero rasa

(B pen. Ykaza Ilpesunenta P® or 14.10.2008 N 1464)

Cucremsl propuposanus (MLIS)
2.5.2.7.9. CrnernuanpHO pa3paboTaHHbBIC WM ToAroToBleHHbIe cuctembl st 8401 20 000 0
¢ropuposanus UFs (B TBepaom cocrosinum) B UFs (Ta3)

(B pen. Ykaza I[Ipesunenta PO ot 14.10.2008 N 1464)

[TosicHuTEnBPHOE 3aMeyaHue:
Cucremsl, ykazaHHble B TyHKTe 2.5.2.7.9., npeHazHadeHsbl A1 GTOPUPOBAHUS COOPAHHOTO
nopomika UFs B UFs B 1ensix mocnenyromero coopa B KOHTEHHEpax MPOIyKTa WK JIJIs
nepeMeleHus B kayecTse nuTanus B 61oku MLIS nns nononuutensHoro odoramenus. [pu
IPUMEHEHUHU OJIHOTO MOAX0/1a PeaKkusi TOPUPOBAHUS MOXKET ObITh 3aBEpIlEHA B Ipeeiax
CHCTEMBI Pa3JIeIeHUs] H30TOIOB, I/1€ UAET PeaKklus U HEMOCPEICTBEHHOE U3BJICUCHHE U3
KoJuteKTOpoB "mpoaykTa. [Ipu mpumenenun apyroro moaxosa mopomiok UFg MokeT ObITh
U3BJIeUeH (IepeMellleH) U3 KOJIEKTOPOB "MpoAyKTa" B MOAXOASAIIMNA peakTop (HarpuMep, peakTop
C TICEB/I00KNKEHHBIM CJIOEM KaTaJln3aTopa, FeMKOUAAbHBIN peakTop WK kKapoBas OalHs) B
nensx gropupoBanus. B o0oux ciaydasx ucmosb3yercs 000pyJoBaHuE JUIsl XpaHEHHS U IIepeHoca
¢dTopa (MU Ipyrux npruemieMslx GTOPUPYIOLINX peareHToB) U 1 coopa u nepenoca UFg

Macc-cniekrpomeTpsl/uonHbie nctouHuku UFg (MLIS)
CriernanbHO pa3paboTaHHbIE WK TOJATOTOBJICHHBIE

MarHUTHbIE UM KBAJPYHOJIbHBIE MAaCC-CIIEKTPOMETPHI, CIIOCOOHBIE
POM3BOIUTH MPSIMO 0TOOP NMpod moaBaeMoil Maccsl "mpoaykra'
i "xBocToB" 13 ra3oBeix MOoTOKOB UFg n o0Omagaromne scemu
CJICAYIOIIMMHU XapaKTePUCTUKAMMU:

1) ynenbHas pa3peraoiias crocoOHOCTh 110 Macce cBhiie 320;
2) coaeprkaT HOHHbIE HICTOYHUKH, U3TOTOBJIEHHBIE U3 HUXPOMA WJI
MOHEJISl WM 3alllMIIeHHbIE IOKPBITUEM U3 HUX, WIH
HUKEJIMPOBaHHbIE;

3) coaeprkaT HOHU3AIMOHHBIE UCTOYHUKHU ¢ O00MOapAMPOBKOI
AIIEKTPOHAMH;

4) conepkat KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JUIsS
M30TOITHOTO aHaJIn3a

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

CucTeMbl mo1aun/cUCTEMbI 0TBOJA "IpoayKTa" U "XBOCTOB"
(MLIS)
2.5.2.7.11. CriennanabHO pa3paOOTaHHBIE WU MOATOTOBICHHBIC 8401 200000
TEXHOJOTMYECKHE CUCTEMBI WIIM 000pyA0BaHUE AJIs
000raTUTENbHBIX YCTAHOBOK, H3TOTOBJIEHHBIE U3 KOPPO3UECTOMKHIX

2.5.2.7.10. " 9027809700



K UFS MaTCpHaJIOB WX 3allIUIIICHHBIC ITIOKPLITUEM U3 TaKHUX
MaTCpHraJiOB, BKIIIOYAIOIIHEC:

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

[TuTatoniyie aBTOKJIaBbl, IEYH WIH CUCTEMBI, UCIIOJIb3YyeMbIe IS
noxauu UFg ny1s mpouecca oboratienus

(B pen. Ykaza [Ipe3unenta P® ot 14.10.2008 N 1464)

JecyOnaumarops! (1M XOJIOAHBIC JIOBYIIKH ), HCIOIB3YEeMbIE IS
2.5.2.7.11.2. BriBepenus Harperoro UFg u3 nporecca oborammeHust uist 8419 89 98
HOCIIEIYIOIIEro TepEeMECHUsI

(B pen. Ykazos IIpesugenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

CTaHIuM OTBEPIKACHHS WIN OXKWKEHUS, UCTIOIb3YEMBbIE IS

2.5.2.7.11.3. BeBenenus UFs u3 nporecca oboramieHus myTeM CKaTus U 8419 89 98
nepeBona UFs B sxuakyro nin TBepayto hopmy

(B pen. Ykazos IIpe3unenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

Crannun "npoaykra" win "XBOCTOB", UCIIOJIb3yEMBIE IS

2.5.2.7.11.1. 8419 89 98

2.5.2.7.11.4. . 8419 89 98
nepemenieuss UFg B KOHTEHHEPBI

(B pea. Ykazos [Ipesugenta P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464)
Cuctemsl otaenenust UFg ot necymiero raza (MLIS) Cnenunanbsao

252712 pa3paboTaHHbIE UM MO OTOBJICHHbIE 8419 89 98

cuctemsl 1 otaenenust UFg ot Hecymiero raza. Hecymmm razom
MO>KET OBITh a30T, apTOH WJIH IPYTroH Ta3

(B pen. Ykazos IIpe3unenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

[TosicHuTEeNnbHBIE 3aMEeUaHUs:
Cuctembl, ykazaHHbI€ B yHKTe 2.5.2.7.12., MOTYT BKJIIOUaTh TaKoe 000pyI0BaHUE, KaK:
a) KpUOT€HHbIE TEMNIOOOMEHHUKH M KpUOCENnapaTophl, CIOCOOHBIE CO3/1aBaTh TEMIEPATYpHI -
120° C unu mMeHee, i 0) OJI0KM KPUOTE€HHOT'O OXJIaXKEHHS, CIIOCOOHBIE CO3AaBaTh TEMIIEPATYPHI -
120° C unu meHee, Uin
B) xonoanblie joByiiku UFg, criocoOHbIe co3aaBaTh TemiepaTypsl -20° C i MeHee

Jlazepnsbie cuctemsl (ALVIS, MLIS, CRISLA)
2.5.2.7.13. CriennanbsHo pa3paboTaHHbIE WK TOATOTOBJIEHHBIE JIa3ephl HIU
Ja3epHbIE CHCTEMBI /IS pa3/iefiCHHsI U30TOMOB ypaHa

(B pea. Ykazos [Ipesunenta P® ot 04.02.2004 N 141, ot 14.10.2008 N 1464)

[TosicHuTENBPHOE 3aMeUYaHue:
[Tpu nazepHOM mporecce 000TaeHus UCTIONIb3YOTCS Ja3ephbl U BaXKHbIE KOMIIOHEHTHI JIa3€pOB,
Bxojsue B Cucok 060py0BaHMs U MaTEpUajIOB, B OTHOIIEHUH KOTOPBIX (efepaibHbIM
3aKOHOJIaTeIbCTBOM YCTAHOBJIEH CHELUATbHBIN MOPSAA0K AKCIOPTa U UMIIOPTa 000pyI0BaHUS U
MaTcpHraJioB )IBOI)IIHOFO HCIIOJIB30BAaHUA U COOTBETCTBYIOIIINX TeXHOHOFHﬁ, IMPUMCHACMBIX B
sanepHbIX nessx. Jlazepnas cucrema nporecca ALVIS 00b14HO cOCTOHT U3 ABYX J1a3epoB: Jla3epa Ha
napax MeJau u jazepa Ha kpacurtensx. JlazepHas cucrema uist MLIS 06b14yHO cocTouT 13 nasepa,
paboratomiero Ha CO», WM S5KCUMEPHOTO Jla3epa U MHOTOXO/I0OBON ONTHYECKON SYEHKH C
BpalllaloIMMUCS 3epKaaMH Ha 00eux cTopoHax. J{Jis 1a3epoB WK JTa3epHBIX CUCTEM MPH 000UX
npoiieccax TpedyeTcst cTabuan3aTop CHEKTPOBON YAaCTOTHI AJIsl pabOTHl B TEUCHHE AITUTEIbHBIX
IIEPHUOI0B BPEMEHH

8401 20 000 0;
9013200000

CrienraiabHO pa3pabOTaHHBIE HITH TIOJTOTOBIICHHBIC CUCTEMBI,
2.5.2.8. 000py/0BaHNE M KOMITOHEHTHI JJIs UCIIONL30BaHUS Ha
000TaTUTEIBHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3/IelIeCHuEM:



BBoanoe 3ameuanue: [Ipu mporecce mia3MeHHOTo pasieleHus mia3Ma, COCTOAIIAs U3 HOHOB
ypaHa, MPOXOIUT Yepe3 FIAEKTPUUECKOE MoJIe, HACTPOSHHOE Ha YaCTOTYy HOHHOTO Pe30HaHca U? ¢
TeM, 4TOObI OHU B IIEPBYIO OUEPE/lb MOTJIOUIANINA YHEPTHIO U YBEIMYUBAJICS TUAMETP UX
ITONMOPOOOPa3HBIX OPOUT. IOHBI ¢ TPOXOKACHUEM IO OOJIBIIEMY JUAMETPY 3aXBaThIBAIOTCS IS
o0Opa3oBaHus NPOAYKTa, 00OTAIIEHHOTO U?. [lnasma, KOoTOpasi 00pa3oBaHa MOCPECTBOM
MOHU3AIMK YPAHOBOIO Mapa, COJIEPKUTCS B BAKYYMHOU KaMepe ¢ MarHUTHBIM T0JIEM BBICOKOM
HANPSDKEHHOCTH, 00Pa30BAHHBIM C MIOMOIIBIO CBEPXIPOBOIALIEro MaruuTa. OCHOBHbBIE
TEXHOJIOTHYECKUE CUCTEMBI MPOIIECCca BKIIOUAIOT CUCTEMY IeHEpAIli YPAaHOBOM MJIa3MBl,
pa3eNuTeNbHBIA MOTYJIb CO CBEPXIIPOBOISAIIMM MAarHUTOM, BXOASAIIKUM B CricOK 000pyA0BaHuUs U
MaTepUasoB, B OTHOIICHHH KOTOPHIX (efepaTbHBIM 3aKOHOIATEIHLCTBOM YCTAHOBIICH CIICIIUATBHBIN
MOPSAIOK SKCIOPTa U UMIIOPTA 0OOPYIOBaHUS U MaTEPHUAIOB IBOMHOTO UCIIOJIb30BAHUS U
COOTBETCTBYIOIINX TEXHOJIOTHH, MPUMEHSIEMBIX B SJICPHBIX LESAX, U CUCTEMbI U3BJICUEHUSI METaJIa
1u1s coopa "mpoaykra u "XBoCTOB"

MHUKpPOBOJTHOBBIE HCTOYHUKH SHEPTUU M aHTCHHBI

CrnenuanbHO pa3pabOTaHHbBIE WIH MTOATOTOBJICHHBIC
MUKPOBOJIHOBBIC HCTOYHUKH SHEPTHU ¥ aHTEHHBI JUIS TCHEPALuU
WIN YCKOPEHUS HOHOB U 00JIaIaf0IHe CIEAYIONIMMHA

2.5.2.8.1. 8543709009
XapaKTEPUCTHKAMH:
a) yacrota Bbime 30 [T, u
0) cpeaHsisl BBIXOIHASS MOITHOCTh JIJIsi 00pa3oBaHUs HOHOB OoJiee
50 kBt

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
CouneHou B! 17151 BO3OYXKICHUSI HOHOB
CrienuaiibHO pa3pabOTaHHBIC WK TIOATOTOBJICHHBIC COJICHOM/TBI

2.5.2.8.2. JUTS Paio9acTOTHOTO BO30YKIeH!sI HOHOB B anana3one yactor 8504 50 950 0
6osee 100 xI'11 u cnocoOHBIE pabOTATh MPU CPEAHEH MOLTHOCTH
6onee 40 kBt

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
CucTeMBl [Tl MPOU3BOJICTBA YPAHOBOM TUTa3MBI
CrniennanbHO pa3pabOTaHHbBIE WU TIOJATOTOBIIEHHBIE CUCTEMBI IS

25283, MIPOM3BOJICTBA YPAHOBOH TIA3MBI, KOTOPBIE MOT'YT COJIEPIKATh 8515 80 990 0;
BBICOKOMOIIIHBIE [IJIJACTUHOYHBIE WJIK PACTPOBBIE 2JIEKTPOHHO- 8543100000
JTy4eBbIe MYIIKH C TIepelaBaeMOi MOIIIHOCTBIO HAa MHIIIEHb OoJee
2,5 kBt/cMm

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

Cuctems! 11 00pabOTKH KHUIKOMETAJUINYECKOTO ypaHa
CrenuanbHO pa3padOTaHHbBIE WIH MOATOTOBIECHHBIE CUCTEMBI IS

2.5.2.8.4. 00pabOTKH KHUIKOTO MeTalla JJIsl pacIUIaBJICHHOTO ypaHa UiH
YPAHOBBIX CIUIABOB, COCTOSIINE U3 THUTIICH U OXJIAKAFOIIETO
000pyI0BaHUS /ISl TUTTICH

(B pexn. Ykaza [Ipesunenta PO ot 12.05.1997 N 468)

ITosicHuTenpHOE 3aMeUaHUeE:
Turau u Ipyrue KOMIOHEHTHI 3TOI CUCTEMbI, KOTOPBIE BCTYMAIOT B KOHTAKT C PacIlJIaBJIC€HHBIM
YPaHOM MJIM YPaHOBBIMU CILIABaMHU, U3TOTOBJIEHBI U3 KOPPO3UECTOMKHUX U TEPMOCTOUKHUX
MaTeprasoB WM 3aIIUIIEHbI TOKPBITHEM U3 TaKUX MaTepuaios. [Ipuemiembie MaTepHuasl
BKJIIOYAIOT TAHTAJ, HOKPBITBIA OKCUJIOM UTTPHS rpaduT, rpaduT, MOKPHITHIM OKUCIAMH JIPYTUX
PENKO3eMEeNbHBIX AJIEMEHTOB (BXoad1uXx B Cicok 000pyA0BaHUs U MaTepUaloB, B OTHOIIEHNUN
KOTOPBIX (heiepaibHBIM 3aKOHOAATEIbCTBOM YCTAHOBIIEH CIIEIIHAIbHBIN TOPSIIOK SKCIIOpTa U
UMIIOpTa 00OPYI0BaHUS U MaTEPHATIOB IBOMHOTO UCIIOIB30BAHMS U COOTBETCTBYIOIINX
TEXHOJIOTUH, TPUMEHSAEMBIX B SACPHBIX LENAX) WIH UX CMECIMU



Arperatbl 11 coopa "mpoaykTa” U "XBOCTOB" METaNIMUECKOTO
ypaHa
CrneunanbHO pa3pabOTaHHbBIE WM TIOJTOTOBJICHHBIEC arperarhbl s
coopa "mpoaykra" u "XBOCTOB" JJi1 METAJUIMYECKOTO ypaHa B
2.5.2.8.5. TBEpJ0i opMe. DTH arperatsl jis cOOpa U3rOTaBIUBAIOTCS U3 8419 89 98
MaTepHaJIOB, CTOMKHUX K HarpeBy U KOPPO3UH, BbI3BIBAEMOMN
napaMy METaJJTMYEeCKOr0 ypaHa, TaKuX, Kak rpadut, HOKPBITHINA
OKCHJIOM UTTPUSL, WU TaHTAJ WU 3aLIUIIAI0TCS MOKPHITHEM U3
TaKUX MaTepUaloB

(B pen. Ykazos IIpesugenta PO ot 12.05.1997 N 468, ot 14.10.2008 N 1464)

Koxxyxu pazaenuTenbHoro Moaysist

CriernanbsHO pa3paboTaHHBIE WK TOATOTOBICHHBIE /TS
UCIOJIb30BaHUS HA 00OTaTUTENBbHBIX YCTAHOBKAX C MJIA3MEHHBIM
pa3ziesieHueM IWINHAPUYECKUE KaMePbI 111 IOMELIEHUS B HUX
UCTOYHHKA YPAaHOBOM IIa3Mbl, SHEPI€TUYECKOTO COJIEHOUIa
paarovyacToThl U KOJIEKTOPOB "mpoaykTa” u "XxBocTOB"

(B pen. Ykaza I[Ipesunenta PO ot 14.10.2008 N 1464)

IlosicuuTenpHOE 3aMEUaHUE:
Koxyxu, ykazanusie B myHKTe 2.5.2.8.6., MUMEIOT MHOKECTBO BXOJHBIX OTBEPCTHH AJIs IOAA4YU
AJICKTPOTIUTAHUS, COSTUHEHUH MU (HY3NOHHBIX HACOCOB, a TAKXKE IS TUATHOCTHUKU M KOHTPOJIS
KOHTPOJIbHO-U3MEPUTEIBHBIX TPUOOPOB. OHU UMEIOT MPUCITOCOOICHUS SISl OTKPBITUS U 3aKPBITHUS,
4TOOBI 00ECIIEYNTh 00CITY)KUBAaHNE BHYTPEHHUX KOMIIOHCHTOB, M H3TOTOBJICHBI U3
COOTBETCTBYIOIIMX HEMATHUTHBIX MaTEPHAIIOB TAKUX, KaK HEP)KaBEIOIIask CTalb.

2.5.2.8.6. 8401200000

CriennanbHO pa3paboTaHHbIE WK HOJATOTOBJIECHHBIE CUCTEMBI,
2.5.2.9. 000py/10BaHUE U KOMIIOHEHTHI JJI MCIIOJIb30BAaHUs HA YCTaHOBKaX
9JIEKTPOMArHUTHOTO 00OTaCHUS:

BBoanble 3amevanusi: [Ipu 31eKTpoMarHUTHOM MTpOLiEecce HOHBI METAJUIMYECKOT0 YpaHa,
NOJTYYEHHBIC TIOCPEICTBOM HOHHM3AIIUH MUTAIOIIEro MaTepuana u3 coinei (00brano UCly),
YCKOPSIIOTCS U MPOXOJIAT Yepe3 MarHUTHOE T10J1e, KOTOPOE 3aCTaBIIsET HOHBI PA3IMUHBIX H30TOIOB
MIPOXOJUTH 110 Pa3IMYHBIM HarpaBieHUsIM. OCHOBHBIMH KOMITOHEHTAMH JIEKTPOMArHUTHOTO
U30TOIHOI'O Cernaparopa sIBJISIOTCS: MATHUTHOE I0JI€ [T OTKJIOHEHUS/pa3/ieieHusl H30TOIOB
MOHHOT'0 ITy4YKa, ICTOYHUK MOHOB C €T0 CUCTEMOW YCKOPEHUS U CUCTEMBI cOOpa OTEJIEHHBIX
VOHOB.

BcenomoratenbHbIe cUCTEMBI [Tl 3TOTO MPOIlecca BKIIOYAIOT CUCTEMY CHAOKEHUSI MarHUTHOM
SHEpruel, CUCTEMbI BEICOKOBOJIBTHOI'O MUTAaHHsI HCTOYHHUKA HOHOB, BAKYYMHYIO CUCTEMY U
OOLIMPHBIE CUCTEMBI XUMHUUECKON 00pabOTKH AJI1 BOCCTAaHOBJICHUS TPOJIYKTA U
OYHUCTKH/pereHepaluyl KOMIOHEHTOB

CriennanbHO pa3paboTaHHbIE WK TOJATOTOBIEHHBIE CUCTEMBI IS
HCIIOJIB30BAHHMA HAa YCTAHOBKAX 3JICKTPOMAarHUTHOT'O O6OFaHIeHI/I$I
(B pen. Ykaza [Ipesunenta PP ot 14.10.2008 N 1464)

CrniennanbHO pa3pabOTaHHOE MU MOJATOTOBIEHHOE 000PYAOBaHNE

2.5.2.9.2. Y KOMITOHEHTHI JIJIsl UCIIOJIb30BAaHUs HA YCTAHOBKAX
3JIEKTPOMArHUTHOTO O0OTaIICHHUS:

2.5.29.1. 8401200000

CriermnanibHO pa3paboTaHHBIC WM TIOATOTOBICHHBIE JIJIS
2.5.2.9.2.1. pazneneHus U30TOIMOB ypaHa IEKTPOMArHUTHBIE CETapaTophl 8401200000
M30TOIOB U 000PY/IOBaHHE U KOMITOHEHTBI, BKITFOUAIOIIHE:

(B pea. Ykazos [Ipesunenta P® ot 04.02.2004 N 141, ot 14.10.2008 N 1464)

CrnenuanpHO pa3paOOTaHHbBIE WK MOATOTOBJICHHBIE OTACIIbHBIC 8543 10 000 0
WM MHOTOYHCIICHHBIE UICTOYHUKH MOHOB ypaHa, COCTOSIINE U3

2.5.2.9.2.1.1.



WCTOYHHUKA TIapa, HOHU3AaTOPa U yYKOBOTO YCKOPHTEII,
W3TOTOBJICHHBIE M3 COOTBETCTBYIONUX MAaTEPHAIIOB TAKUX, KaK
rpaduT, HepIKaBEIOIas CTallb WIH ME/Ib, U CIIOCOOHBIE
obecrieunBaTh OOMIMI TOK B IMy4ke HOHOB 50 MA unu 6osee

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

Komiexropsl HOHOB

CriennaabHO pa3pabOTaHHBIC HITH TOATOTOBIICHHBIC KOJUICKTOPHBIC

TUTACTHHBI, UMEIOIIUE JIBE WK OoJiee IIeH U masa, s coopa 8401 20 000 0
MyYKOB HOHOB 000TallIEHHOT0 U 00ETHEHHOT'O ypaHa H

HN3TOTOBJICHHBIC U3 COOTBGTCTBYIOH_[I/IX MaTepI/IaJIOB TaKHX, KaK

rpaduT WK HepP)KaBEIOIask CTaIb

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

BakyyMHBIC KOKYXU

CrenuanbHO pa3pabOTaHHBIC UJIH MOJTOTOBIICHHBIE BAKYyMHBIC

KOXKYXH JIJISl 3JICKTPOMAarHUTHBIX CEMapaTopOB ypaHa, 8401 20 000 0
W3TOTOBJICHHBIE M3 COOTBETCTBYIONINX HEMAarHUTHBIX MaTEPHUAJIOB,

TaKUX, KaK HEPXKABCIOIAs CTaJlb U TIPEAHA3HAYCHHBIC JJIs1 paOOThI

npu aasinenusix 0,1 [Ta unu Hrke

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

IlossicHuTenpPHOE 3aMEUaHHUE:
Koxyxu, ykazansnsie B myHkrte 2.5.2.9.2.1.3., cnenuanbHO NpegHa3HAYEHBbI 17151 TOMEIICHUS B HUX
HMCTOYHHKOB MOHOB, KOJJICKTOPHBIX TUIACTUH U BOJOOXJIAKIAEMBIX BKJIAABIIIEH U UMEIOT
MPUCTIOCOOICHUS ISl COeAMHEHUN AU PY3MOHHBIX HACOCOB U MPUCIIOCOOICHUS AJI1 OTKPBITHS U
3aKPBITHS B IEJISIX U3BJICUCHUS U 3aMEHBI 3TUX KOMITOHEHTOB.

2.5.2.9.2.1.2.

2.5.2.9.2.1.3.

MarHuTHBIE MTOJIFOCHBIE HAKOHEYHUKU

CriennanbsHo pa3paboTaHHbIE WIK TOATOTOBIEHHbBIE MATHUTHBIE

MOJIFOCHBIE HAKOHEYHHUKH, UMEIoIe AuaMeTp Ooiiee 2 M, 8505 90 100 0
UCTIOJIb3yeMble /ISl 00ecrieueHus OCTOSHHOIO MarHUTHOT O 110JIs B
3IIEKTPOMArHUTHOM CENapaTope U30TOOB U JUIS IIepeHoca

MarHUTHOT'O TOJIS MEX/y PACIOIOKEHHBIMH PSIIOM cenapaTopaMu

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

BbICOKOBOJIBTHBIE HCTOYHUKH MTUTAHUS

CrnenuanbHO pa3pabOTaHHbBIE WK MOJTOTOBICHHBIC

BBICOKOBOJIbTHBIE HCTOUHUKU ITUTAHUS JUIsI HICTOYHUKOB MOHOB,

o0JTaaroIye BCEMH CIEAYIONIMMA XapaKTePUCTHKAMHU: 8504 40 900 9
a) MOTYT paboTaTh B HEMPEPHIBHOM PEXKHUME;

0) BeixoaHoe Hanpsbkenue 20 000 B wnu 6onee;

B) BBIXOJIHOM TOK | A mim Gornee;

r) crabunuzanus HanpsbkeHus Menee 0,01 % B Tedenue 8 yacos

(B pea. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

VICTOYHWKH TUTAHUS DJIEKTPOMAarHAUTOB

CriernanbsHo pa3paboTaHHbIE WIK TOATOTOBJIEHHBIE MOIIIHbIE

WCTOYHUKH TUTAHUS TIOCTOSTHHOTO TOKA JIJISl 3JICKTPOMAarHUTOB,

o0JaaroIye BCeMHU CIEAYIOIIMMU XapaKTepUCTUKAMU:

a) BBIXOJJHOM TOK B HempepbIBHOM pexkume 500 A wiu 6osee npu 8504 40 900 9
Hanpsbkenuu 100 B unu Gonee;

0) ctabunuzanus o TOKy WM HanpspkeHuto He xyxe 0,01% B

TeueHue 8 yacoB';

(B penaxmuu ykazos [Ipesuaenta Poccuiickoit @eneparnum ot 21

auBaps 1997 r. Ne 32; ot 12 masa 1997 r. Ne 468)

2.5.2.9.2.1.4.

2.5.2.9.2.2.

2.5.2.9.2.3.



(mo3urus 2.5.2.9.2.3 BBenena Ykazom I[Ipesunenta PO ot 12.05.1997 N 468, B pen. Ykasza
ITpesunenta PO ot 14.10.2008 N 1464)

YcTaHOBKY J1s TPOU3BOCTBA WM KOHIICHTPUPOBAHUS TXKEIIOM
2.6. BO/IbI, ICUTEPUS U COCTUHEHUIN AECHTEPHUA U CTICIUATIBLHO
pa3paboTaHHOE WK OATOTOBIEHHOE 000pYJOBaHUE JUIsl HUX:

(mo3unus 2.6 B pea. Ykasa [Ipesunenta PO ot 12.05.1997 N 468)

BBoanbie 3ameuanus. Tspxenyro Boay MOKHO IPOU3BOJUTE, HCIIONB3YSI pa3IMYHbIE MPOLIECCHI.
OpnHako KOMMEpUYECKH BBITOJHBIMU SIBJISIIOTCS JBa MpoIiecca: MPOoLecc H30TOMHOro 0OMeHa BOAbI U
cepoBojiopoza (mporecc GC) u mpoiiecc U30TOMHOrO 0OMeHa ammuaka u Bojgopoaa. [Ipomnecc GC
OCHOBaH Ha 0OOMEHE BOJI0pO/ia U IeUTepUst MEXAY BOJIOM U CEPOBOJOPOIOM B CUCTEME KOJIOHH,
KOTOPBIE IKCILTYaTUPYIOTCS C XOJIOAHOW BEpXHEH CEKLIMEN U ropsdel HUKHEeN cexuuen. Bona
Te4eT BHU3 110 KOJIOHHAM, B TO BpeMs KaK CEpOBOJOPOJIHBII ra3 HUPKYIUPYET OT AHA K BEpIIMHE
KOJIOHH. J[J151 COIeHCTBHS CMEIIMBAHUIO Ta3a M BOABI HCIIOJIB3YETCS PAJ IbIPUYATHIX JIOTKOB.
Jeittepuii nepeMeniaercs B BOAY MpPU HUZKUX TEMIIEpaTypax U B CEPOBOJOPOJ MPU BHICOKUX
temrneparypax. O0oraieHHbIe JelTepreM ra3 Win BoJa YAAISIOTCS U3 KOJIOHH MEPBOM CTYIEHU Ha
CTBIKE TOPSYMX U XOJOAHBIX CEKIIHIA, U MPOIIECC MOBTOPSETCS B KOJOHHAX CJICAYIONIEH CTYIICHH.
[TponykT mocienHeit ¢a3sl - Boxa, odoramennas neiirepuem a0 30%, HampaBiseTcs B
JUCTHIUISIIMOHHYIO YCTAHOBKY JUISI IPOU3BOJICTBA PEAKTOPHO-YUCTOM TsKETOM BOABL, T.€. 99,75%
OKHCH JeUTEpHUsl.

B mpouiecce oOMeHa Mex Ty aMMHUAKOM U BOJIOPOIOM MOYKHO U3BJIEKATh IEHTEpUN U3 CUHTE3-
rasa rocpejcTBOM KOHTAKTa C )KUAKUM aMMHAKOM B TIPUCYTCTBHH Katanu3zaropa. CHHTE3-Ta3
nojiaeTcsi B OOMEHHbIC KOJIOHHBI U 3aT€M B aMMHAUHbIN KOHBepTep. BHYyTpU KONOHH Ta3
MOJHUMAETCS OT THA K BEPIIMHE, B TO BPeMs KaK KHUJIKUHA aMMHAK TEUET OT BEPIIUHBI KO JTHY.
JeiiTepuii u3BneKaeTcs U3 BOAOPOIA, CONEPIKALIETOCs B CHHTE3-Ta3€e, U KOHIICHTPUPYETCS B
aMMHaKke. AMMHaK ITOCTYIIAeT 3aTeM B YCTAHOBKY JUIsI KPEKWHTa aMMHaKa CO JTHA KOJIOHHBI, TOTJa
Kak rasz cobupaercs B aMMHUa4yHOM KOHBEpTepe B BEpXHEH 4acTu KoJIOHHBL. Ha mocnenyromux
CTYIEHSIX TPOUCXONT AajbHelee o0orameHune, U IyTeM OKOHYATEIbHON JTUCTUIUISIIH
IPOM3BOJIUTCS PEAKTOPHO-YKCTas TsKenas Boja. [logaya cuHTe3-raza MoxeT ObITh oOecrieueHa
aMMHaYHON YCTaHOBKOM, KOTOpAasi B CBOIO OYEPEIb MOXKET OBITh COOPYKEHA BMECTE C YCTaHOBKON
JUIS IPOM3BOJICTBA TSKENION BOJIBI ITyTEeM M30TOIHOTO 0OMeHa aMMHuaka M Bojiopoja. B mporecce
aMMHaYHO-BOJIOPOHOTO OOMEHAa B Ka4eCTBE HCTOYHMKA HCXOIHOTO IEHTEPHS MOXKET TaKKe
UCIOJIb30BaThCs 00bIYHAs BoJa. MHOTrHMe npeaMeThl KIIF0YEBOro 000pyA0BaHUS JUIsl yCTAHOBOK IO
MIPOU3BOJICTBY TSAXKENOM BOJIbI, HcHOb3ytoluX npouecc GC minu aMMHaqyHO-BOAOPOJHOTO OOMEHa,
HIMPOKO PAaCHpPOCTPAHEHBI B HEKOTOPBIX OTPACIIAX HEYTEXUMUUECKON MPOMBIIIIICHHOCTH.
Oco0eHHO ATO KacaeTcsi HeOOJIBIIUX YCTAaHOBOK, UCob3ytonux nporecc GC. OnHako HEeMHOTHE
npeaMeTsl 000py10BaHus ABISAIOTCS cTanaapTHRIMU. [Iponeccst GC 1 aMMHayHO-BOJIOPOTHOTO
obmeHa TpeOyroT 00pabOTKH OOJBIINX KOJTUYECTB BOCIUIAMEHSIOIINUXCS, KOPPO3ZHOHHBIX U
TOKCHYHBIX KUJIKOCTEH NP MOBBIIIEHHOM J1aBieHnH. COOTBETCTBEHHO NPH pa3padoTKe
CTaHJAPTOB IO MPOEKTHPOBAHUIO U IKCILTyaTallUH JIJIsl yCTAaHOBOK U 000PYIOBaHUs,
UCTIOJIB3YIOIIMX 3THU MPOLIECCHI, YAeseTcs O0NbIlIoe BHUMAaHUE T0A00pY MaTepHaioB U UX
XapaKTEPUCTHKAM C TeM, YTOOBI 00ECTICYUTh TN TEIFHBINA CPOK CITYXKOBI ITPH COXPAHEHUH BBICOKOM
6e30MacHOCTH U HaJekHOCTU. Onpeienenue MacTaboB 00yCIOBIMBAETCS TIIaBHBIM 00pa3oM
CO00paXeHUSIMU SKOHOMHUKHU U HE00X0AUMOCTH. TakuM o0pa3om, 6oJbIIast 4acTh MPEAMETOB
000pyIOBaHUS U3TOTABIMBACTCSA B COOTBETCTBUH C TPeOOBAaHUAMM 3aKka3unka. CieayeT OTMETUTh,
910 Kak B npomuecce GC, Tak u B mpoIiecce aMMHAYHO-BOJOPOIHOTO OOMEHA TPEIMETHI
000py10BaHUsl, KOTOPBIE IO OTAECTBHOCTH HE pa3pab0TaHbl WIIM HE MTOATOTOBJICHBI CIICUAIBHO IS
MIPOM3BOJICTBA TSDKEIIOW BOJIBI, MOT'YT COOMPATHCS B CHCTEMBI, CIICITUAIEHO Pa3paOOTaHHbIE WITH
MOJTrOTOBJICHHBIE U151 IPOU3BOJICTBA TSHKETON BObL. [IpumMepamu Takux CUCTEM, TPUMEHSIEMBIX B
000HX TIpoIIeccax, SBISIOTCS CHCTEMA KaTAIMTHYECKOTO KPEKHWHTa, CIIONIb3yeMasl B TIpoIiecce
oOMeHa aMMHaKa U BOJIOPOJIa, U AUCTHILISLIMOHHbBIE CUCTEMBI, UCIIOJIb3yeMbIE B ITpOLIecCe
OKOHYATEeIbHOTO KOHIICHTPUPOBAHUS TSDKEIOH BOBI, TOBOISIIEH €€ 10 YPOBHS pEaKTOPHO-YHCTOM.



(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

2.6.1.

YcTaHoBKM 1J1s1 IPOU3BOJICTBA TSAKEION BOIBI, IEUTEPUS U
JIEUTEPUEBBIX COCTMHEHUI

8401200000

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

2.6.2.

2.6.2.1.

CrienmansHO pa3paboTaHHOE WIIM IOATOTOBJICHHOE 000pyI0BaHNE
TS TIPOM3BOJICTBA TSDKEJION BOJIBI ITyTEM HUCIIOIb30BaHHUS JIHOO
mporecca 0OMeHa BOBI U CEPOBOIOPO/IA, JIMOO Mpoiiecca oOMeHa
aMMHaKa U BOJOpoJa:

Bono-cepoBoiopoiHbie 0OMEHHBIE KOJIOHHBI

CriernanbsHO pa3paboTaHHBIE WK TOATOTOBICHHBIE /TS

MIPOM3BOJICTBA TSHKEIIOW BOJIBI ITyTEM HCIIOJIb30BAaHUS MPOIecca

U30TOITHOTO OOMEHa BOJIbI M CEPOBOIOPO/Ia OOMEHHBIE KOJIOHHBI,
M3TOTaBJIMBAaEMbIE U3 MEIIKO3EPHHUCTON YIIIEPOIUCTOM CTalIH, 8401 20 000 O
nrametpoM oT 6 M (20 pyToB) 10 9 M (30 PpyTOB), KOTOPBIE MOTYT
9KCIUTYaTUPOBATHCS MIPH JABJICHHUSX CBBIIIE WK paBHBIX 2 MIla

(300 ¢pyHT/KB. AFOIM) U UMEIOT KOPPO3UOHHBIH JIOTYCK B 6 MM HJTH

OoJbIe

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

2.6.2.2.

["a3oyBKH U KOMIIPECCOPHI

CrenuanbHO pa3pabOTaHHbBIE WM MOATOTOBICHHBIC JIJIS
MIPOM3BOJICTBA TSHKEJIOW BOJBI ITYTEM HCIIOIb30BaHUS Mpoliecca
oOMeHa BOJIBI M CEPOBOAOPO/IAa OTHOCTYIICHUATHIC MAJIOHATIOPHBIC
(1. e. 0,2 MIla unu 30 ¢yHT/KB. 110MM) HEHTPOOEIKHBIE Ta30/1yBKU
WJTA KOMITPECCOPBI JIJIS ITUPKYJIISIIUN CEPOBOIOPOIHOTO Ta3a (T. e.
rasa, coaepxariero 6osuee 70 % H,S), numeromue 8414 80
MIPOU3BOUTEIHHOCTD, TTPEBBIMIAIONIYIO HIIM PaBHYIO 56 Ky0. M/c
(120000 SSFM) nipu sKCruTyaTaluy moj1 JaBJICHUEM,
npeBblIaromuM WK paBHbiM 1,8 MlIla (260 ¢pyHT/KB. noiim) Ha
BXO/I€, U CHa0>KEHHbIE CalbHUKAMU, YCTOWYMBBIMH K BO3/ICHCTBHUIO
H,S 841480

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

2.6.2.3.

AMMHaYHO-BOJIOPOIHBIE OOMEHHBIE KOJIOHHbI

CrenuanbHO pa3pabOTaHHBIE UM TIOJTOTOBIECHHBIC JIJIS
IPOM3BOJICTBA TSXKENON BOJIBI ITyTEM MCIIOIB30BaHMS MTpoliecca
o0OMeHa aMMHaKa U BOJIOPOJIa aMMHAYHO-BOIOPOIHbIE OOMEHHBIE
KOJIOHHBI BBICOTOM Oosee miu paBHoi 35 m (114,3 ¢yToB),
mametpoMm oT 1,5 M (4,9 dytoB) o 2,5 m (8,2 dpytoB), kotopsie 8401 20 000 O
MOTYT 3KCILTyaTHPOBAThCS O] JaBIEHUEM, TPEBbIMIAOIINM 15
MIla (2225 ¢yHT/KB. q10HM). DTH KOJOHHBI UMEIOT TAaKXKe IO
MEHbIIEH Mepe 0JTHO 0TOOPTOBAHHOE OCEBOE OTBEPCTUE TOTO JKE
JMaMeTpa, 9TO U IHJINHIPUYECKas 4acTh, 4epe3 KOTOPYIO MOTYT
BCTaBJISATHCS UM BHIHUMATHCSI BHYTPEHHHE YaCTH KOJOHHBI

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

2.6.2.4.

BHyTpeHHHEe 9acTy KOJOHHBI U CTYIIEHYAThIE HACOCHI

CrienraabHO pa3pabOTaHHBIC HITH TIOJTOTOBIICHHBIC BHYTPEHHUE

YacTH KOJIOHHBI M CTYIIEHYAThl€ HACOCHI JIJIs1 KOJIOHH IS 8401 20 000 0;
MIPOM3BOJICTBA TSDKEIION BOJIBI ITyTEM HCITOBE30BAHHS ITpoIiecca 841370
aMMHUAYHO-BOJIOPOTHOTO OOMEHa.

BHyTpeHHUE 9acTH KOJIOHHBI BKITFOUAIOT CHEITHATEHO



pa3paboTaHHbIE KOHTAKTOPBI MEX/y CTYIEHSIMH, COACHCTBYIOINE
TECHOMY KOHTAKTY I'a3a M KUJKOCTH.

CryneHuarsle HACOCH! BKJIKOYAIOT CIIELUAIBHO pa3padOTaHHbIE
MOrpyXacMbIC B JKUJKOCTb HACOCHI JJIA HUPKYIIAIHUU KUJIKOT'O
aMMMaka B npeziesiax 00beMa KOHTaKTOPOB, HaXOAALIMXCS BHYTPU
CTYIIEHEN KOJIOHH

(B pen. Ykaza I[Ipesunenta PO ot 14.10.2008 N 1464)

Y CcTaHOBKH JIJIsl KDEKMHIa aMMHUaKa, YKCILTyaTUPYEeMBbIE IO/
JaBJIEHWEM, TTPEBBIMAIIMM Wi paBHbIM 3 MIla (450 pyHT/KB.
2.6.2.5. JIIOIM), CTIeHUAIbHO Pa3pabOTaHHbIC WIIM IOJTOTOBJICHHBIE IS 8401200000
MPOM3BOJICTBA TSHKEIION BOJIBI ITyTEM HMCITOJBL30BaHHMS ITpoIiecca
U30TOITHOTO OOMEHa aMMHaKa ¥ BOJOPOA.

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

NudpakpacHble aHaIM3aToOphI MOTIIOIMICHHS, CTIOCOOHBIE
OCYIIECTBIISITH aHAJIN3 COOTHOIICHUS MEXIY BOJOPOIOM H
JeUTEepreM B pealIbHOM MaciuTabe BpeMEHH, KOT/1a KOHIIEHTPAIlUK
JedTepus paBHbl Uiu npeBbiaroT 90 %

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

Karanurrueckue neun i nepepadoTKi 000rameHHOro
JEHTEPUEBOTO Ta3a B TSHKEIIYIO BONY, CIICIUATBHO Pa3padOTaHHBIC

2.6.2.7. WM TTOATOTOBJICHHBIE JIJIS1 IPOU3BOICTBA TSHKEION BOJBI ITyTEM
WCIIOJIb30BaHUs IIPOIECCa U30TOMTHOTO OOMEHA aMMHaKa |
BOJIOpOJa

(B pen. Ykaza IIpe3unenta PO ot 14.10.2008 N 1464)

KomrmuiekTHbIe CUCTeMBI 000TaIleHUs TAXKEI0H BOJIBI U KOJIOHHBI
JUISL HAX

CrieninanabHO pa3paOOTaHHbIE MU TOJATOTOBIEHHBIE KOMIUIEKTHBIS
CHUCTEMBI 00O0TaIEHUS TSHKETIOM BOJIBI M KOJIOHHBI JIJISt HUX JIJIst
oOorareHus TsHKeJIoW BOJBI 10 KOHIICHTPAIUH IeHTepus,
MIPUMEHSEMON B peakTopax

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

[losicHuTENPHOE 3aMEUaHUE:!
CucteMbl, KOTOpbIE OOBIYHO UCHOIB3YIOT AUCTUIIISALIMIO BOBI IS pa3fesieHus TSHKEION U JIeTKOM
BOJIbI, CTIEMATIbHO pa3pabOTaHbl UM MOATOTOBIIEHBI JUIsl IPOU3BOJICTBA TSKEJION BOJBI,
NpUMeEHseMOl B peakTopax (0ObIUHO ¢ copepkanueM 99,75% okcuaa nerepus) U3 NUTAIOIIEH UX
TSKEJION BOJIBI MEHBIIEH KOHLEHTPALUH.

(mo3urus 2.6.2.8 BBenena Ykazom I[pesunenta PO ot 12.05.1997 N 468)

YcTaHoBku JJIs1 KOHBEPCHHU ypaHa U INTYTOHHA OJIA UCITIOJIb30BaHUA
B IIPOM3BO/ICTBE TOIUTMBHBIX SJIEMEHTOB U pa3/IeJICHHH U30TOIOB
ypaHa u 000pyI0BaHKE, CIICIHAIIBHO pa3pad0TaHHOE WITH
MOJTOTOBJICHHOE JIJISl 3TOTO

2.6.2.6. 9027 300000

8401 20 000 0;
8514309900

2.6.2.8. 8401200000

2.7.

IlossicHuTENIBHOE 3aMEUaHUE:
HpOI/IBBO,}ICTBO TOIINIMBHBIX 3JICMCHTOB U Pa3JICJICHUEC U30TOIIOB YpaHa OCYIICCTBIIACTCA Ha
YCTaHOBKaX, KaK OHH OHNPCACIICHBI B ITYHKTAaX 2.4 1 2.5 COOTBETCTBEHHO

IIpumeuanue:
OcHOBHbBIE KOMIIOHEHTHI 000PYA0BaHNS YCTAHOBOK JJIi KOHBEPCUU ypaHa U IUTYTOHUS IS
UCIIOJIb30BaHUs B IIPOU3BO/ICTBE TOIUIMBHBIX 3JIEMEHTOB U Pa3/ICICHUH U30TOIIOB ypaHa MOMJIekKaT
HKCIOPTHOMY KOHTpPOJIIO. Bee yCTaHOBKH, CHUCTEMBI M CHIELIMATIBHO pa3pabOTaHHOE WU
MOJrOTOBJIEHHOE 000pyI0BaHNE MOT'YT OBITh UCIIOJIb30BaHBI 1J1s1 00paOOTKH, IPOU3BOACTBA MU



UCTIOJIB30BaHUS CIICIIUATEHOTO PACHICTIISFOIIETOCs MaTepraa
(mo3urus 2.7 B pen. Ykasa [Ipesunenta P® ot 21.06.2000 N 1151)

YcraHoBKH JJI1 KOHBEPCHUHU ypaHa U 060py,I[OBaHI/Ie, CIICuaJIbHO

2.7.1.
pa3paboTaHHOE WM ITOATOTOBJIEHHOE JIJISl 3TOT0

BBoaubie 3ameuyanus:
B ycraHoBKax u cucteMax Jijisi KOHBEPCUHU ypaHa MOXET OCYIIECTBIATHCSA OJHO HIIM HECKOJIBKO
IIPEBPALIEHUI U3 OJHOIO0 XMMHUYECKOTO COEMHEHMSI YpaHa B APYroe, BKIKYasi: KOHBEPCHUIO
KOHIIeHTpaToB ypaHoBo# pynbl B UO3 , kouBepcuto UO3 B UO;, , koHBepcHIo OKUCIIOB ypaHa B UF,
, UFs nmm UCy4 xouBepcuto UF, B UFg , konBepcuto UFgs B UF, , kouBepcuto UF, B MeTaminueckuit
ypaH u KoHBepcuto propunos ypana B UO, . MHOrHe KiitoueBble KOMIIOHEHTBI 000y I0BaHUS
YCTaHOBOK JJIs1 KOHBEPCHH ypaHa XapaKTePHbI ISl HEKOTOPBIX CEKTOPOB XUMHUECKOU
oOpabartkIBaroIeil mpoMbllieHHOCTH. Hanpumep, Buipl 000pyA0BaHuUs, UCTIOIB3YEMOIO B 3THX
Ipoleccax, MOryT BKJIIOUATh II€UH, KapyCeJIbHbIE [IEUU, PEAKTOPHI C I1CEBJO0KMKEHHBIM CII0OEM
KaTajan3aTopa, >KapoBble peaKTOPHbIE OAIIHU, KUIKOCTHBIE HEHTPUPYTH, TUCTHIUISILIHOHHBIE
KOJIOHHBI U KUAKOCTHO-KUKOCTHBIE SKCTPAKIIMOHHBIE KOJIOHHBI. [lanieko He BCe KOMITOHEHTHI
000py/I0BaHUsl UMEIOTCS B "TOTOBOM BHJIE", OONBUIMHCTBO U3 HUX JTOJKHBI OBITH TIOJITOTOBIICHBI
COTJIACHO TPEOOBAHMSIM U CTIEUM(UKAIIUAM 3aKa34uriKa. B HEKOTOPBIX ciydasx TpeOyeTcs
YUUTHIBATH CIICLUATbHBIC IPOEKTHBIE U KOHCTPYKTOPCKHUE OCOOCHHOCTH ISl 3aIIUTHI OT
arpecCUBHBIX CBOMCTB HEKOTOPHIX U3 00padarbiBaeMbix xumuieckux Beuiects (HF, F, , C1Fs u
dbTopuasl ypaHa), a TakKe BOIIPOCHI AIEPHON KpUTHUHOCTU. Bo Bcex mporieccax KOHBEPCHH ypaHa
KOMIIOHEHTbI 000PY/JOBaHMsI, KOTOpPBIE OT/IE€IbHO CIEIMAIbHO HE pa3padoTaHbl WK HE
MOJTOTOBJICHBI 1711 KOHBEPCUU ypaHa, MOTYT ObITh OObEIMHEHBI B CUCTEMBI, KOTOPBIE CIIEIIHAIBEHO
pa3zpaboTaHbl WM [TOATOTOBJIEHBI JJIs1 UCIIOJIb30BaHUS B 1IEJIIX KOHBEPCUHU ypaHa.

(mo3unus 2.7.1 B pen. Ykaza [Ipesunenra P® ot 21.06.2000 N 1151)

CrenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE CUCTEMBI IS
KOHBEPCHH KOHIIEHTPATOB ypaHoBoi pyasl B UO3

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

ITosicHuTenpHOE 3aMeUaHUE:
KonBepcust koHLIeHTpaToB ypaHoBOH pyabl B UO3 MOXKET OCYLIECTBISTHCS CHavYalla OCPEICTBOM
pacTBOPEHMS PyIbl B a30THOM KUCIIOTE U SKCTPAKIIUN OYMILEHHOI0 reKcarnapara
YpaHWIIMHUTpPATA C TIOMOIIbIO TAKOTO PAaCTBOPUTENS, Kak TpUOyTHiIdochart.
3arem rekcarupaT ypaHwiguHUTparta npeodpasyercs B UO3 1100 mocpeicTBOM KOHIIEHTPALUH U
JEHUTpaLUH, 100 NOCPEACTBOM HEUTpanu3auu ra3000pa3HbIM aMMHUAKOM TSl TIOJYyUYEHUS
JMypaHaTa aMMOHUS C MOCeAyroIel pUIbTpaluei, CymKol 1 KalbIIUHUPOBAHUEM.

2.7.1.1. 8419899890

CrnennanbHO pa3paOOTaHHBIE WU MOATOTOBIEHHBIE CUCTEMBI IS
kouBepcun UO3 B UFg

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)
[TosicHuTENBPHOE 3aMeUaHue:

Konsepcust UO3 B UFg MOXET OCYIIECTBISTHCS HEMTOCPEACTBEHHO (ToprupoBaHueM. J[is mporiecca
TpedyeTcs NCTOYHHK Tra3000pa3Horo Gpropa wim TpexTOPUCTOro XJIopa.

(mo3urus 2.7.1.2 BBenena Ykazom I[pesunenta PO ot 21.06.2000 N 1151)

CrneunanbHO pa3paOOTaHHbIE UM TIOJATOTOBIIEHHBIE CUCTEMBI IS
koHBepcuu UO3 B UO;
(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)

ITosicHuTenpHOE 3aMeUaHUeE:

Konsepcust UO3 B UO2 MOXKET OCYIIECTBIATHCS OCPEACTBOM BoccTaHoBiIeHUsT UO3
ra3000pa3HbIM KPEKUHT-aMMHAKOM WJIH BOJOPOJIOM.

(mo3unust 2.7.1.3 BBenena Ykazom [Ipesunenta PO ot 21.06.2000 N 1151)
2.7.1.4. CriennansHO pa3paboTaHHBIE WK TOATOTOBJICHHBIE cucTeMbl 1t 8419 89 989 0

2.7.1.2. 841989989 0

2.7.1.3. 8419899890



koHBepcuu UO; B UF,
(B pen. Ykaza [Ipesuaenta PO ot 14.10.2008 N 1464)

[TosicHuTeNn HOE 3aMEUaHKE:
Konsepcust UO;, B UF, MoxeT ocymiecTBisIThbest mocpeactom peakiuu UO; ¢ ra3000pa3HbIM
¢dropucteiv Bogopogom (HF) npu remneparypax 300-500° C.

(mo3unus 2.7.1.4 BBenena Ykazom Ipesunenta PO ot 21.06.2000 N 1151)

CrernuanbHO pa3padOTaHHbBIE WM MOJATOTOBICHHBIC CUCTEMBI IS
konBepcuu UF4 B UF,

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

[TosicHuTENIPHOE 3aMeUYaHue:
Konsepcust UF, B UFg MOXKeT OCYyIIeCTBIATHCS MOCPEACTBOM 3K30TEPMUIECKON peakiuu ¢ hTopoM
B peakTopHoii OamHe. UFg KOHIIGHCUPYETCS U3 TOPSYNX JICTYIHX T'a30B MOCPEICTBOM MPOITYCKAHUS
IIOTOKA ra3a uepe3 XOJI0JHYIO JIOBYIIKY, oxJaxaeHuyto 10 -10° Co.
s mporecca TpedyeTcst HICTOYHHUK ra3oo0pa3Horo (ropa.

(mo3urus 2.7.1.5 BBenena Ykazom I[pesunenta PO ot 21.06.2000 N 1151)

2.7.15. 841989989 0

CrenuanbHO pa3pabOTaHHbBIE WIH MOATOTOBICHHBIE CUCTEMBI IS 8419 89 989 0
koHBepcun UFg B MeTAIIIMYECKUN ypaH

(B pen. Ykaza IIpesunenta P® or 14.10.2008 N 1464)

[losicHuTenpHOE 3aMeyaHue:
Konsepcus UFg B MeTaIUIMUECKHI YpaH OCYIIECTBIIAETCS MTOCPEACTBOM €r0 BOCCTAHOBJICHUS
MaraueM (KpyIHble MapTHH) WK KallblieM (Malible mapTun). Peakius ocyiiecTBiaseTcs npu
TeMIIepaTypax Bbillie TOukH IuiaBienus ypana (1130° Co)

(mo3unus 2.7.1.6 BBenena Ykazom I[pesunenta PO ot 21.06.2000 N 1151)

CrenuanbHo pa3padOTaHHBIE WX IIOATOTOBIEHHBIE CUCTEMBI IS
H pasp A A 841989 989 0
koHBepcuu UFg B UO>

(B pen. Ykaza [Ipesunenta P® ot 14.10.2008 N 1464)

[losicHuTEenpHOE 3aMeUaHue:
Konsepcust UFg B UO2 MOKET OCYIIECTBISATHCS MOCPEACTBOM OJTHOTO U3 TPEX MPOIeccoB. B
nepBoM npouecce UFg BocctanaBnuBaercs u rusponusyercsa B UO; ¢ UCTIOIB30BaHUEM BOIOPOJIA U
napa. Bo Bropom nponecce UF ruaposin3yeTcss paCTBOPEHUEM B BOJIE, JJISl OCAXKIACHUS IMypaHaTa
aMMOHHUS ToOaBIseTCsl aMMHaK, a JuypaHat BoccTanaBinuBaercs B UO BomopoaoM mpu
temneparype 820° C . IIpu tperheM nporecce razoodpasusie UFg , CO, u NH cmemmBaroTcs B
BOJIE, OCaXKasl ypaHUIKapOOHAT aMMOHUS. Y paHUIKapOOHAT aMMOHHS CMEIITUBAETCS C TapoM U
BOZOpOAOM Iipu Temmeparypax 500-600° C aus npoussoacrsa UO; .
Kounsepcust UFg B UO7 yacTo ocyniecTBiIsieTcsl Ha NEPBOM CTYNIEHU YCTAaHOBKHU 10 U3TOTOBIICHUIO
TOTUTHBA.

(mo3urus 2.7.1.7 BBenena Ykazom I[pesunenta PO ot 21.06.2000 N 1151)

CrenuanpHO pa3pabOTaHHBIE WU TIOJITOTOBJICHHBIE CHCTEMBI TSI 8419 89 989 0
konBepcun UFg B UF,
(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)

[TosicHuTenpHOE 3aMeUaHue:
Konsepcus UFg B UF4 MOXET OCYIIECTBIAATHCS TOCPEACTBOM BOCCTAHOBJIEHUS BOAOPOIOM.
(mo3urus 2.7.1.8 BBenena Ykazom I[pesunenta P® ot 21.06.2000 N 1151)

2.7.1.6.

2.7.1.7.

2.7.1.8.

CHe HAJIBHO pa3 a60TaHHBIe HJIN TTIOATOTOBJICHHBIC CUCTEMBEI JUUIA
T pasp a 8419 89 989 0
koHBepcun UO;, B UC14

(B pen. Ykaza [Ipesunenta PO ot 14.10.2008 N 1464)
[losicHuTenpHOE 3aMeUaHUeE:

2.7.1.9.



Konsepcus UO; B UC14 MOXKET OCYIIECTBISATHCS TOCPEACTBOM OJHOTO U3 ABYX MpolieccoB. B
nepBoM npouecce UO, B3auMozeiicTByer ¢ TerpaxyiopuaoM yriaepoaa (CCiq) pu Temneparype
npubmsurensao 400° C . Bo Bropom nponecce UO; B3auMOAEHCTBYET IIPH TEMIIEPATYPE
npubimsurensHo 700° C B IPUCYTCTBUM Ca)u, MOHOKCHJIA YIIIEPOA M XJI0pa [UIs IPOM3BOICTBA
UCus

(mo3umus 2.7.1.9 BBenena Ykazom Ipesunenta PO ot 21.06.2000 N 1151)

YcraHoBKH JJI1 KOHBEPCHUHU TUITYTOHUA U O60py,I[OBaHI/Ie,
CIiIcnuaJIbHO pa3pa60TaHHoe WM IIOATOTOBJIICHHOC JISA 9TOI'O

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)

BBonHble 3aMeuaHus:
B ycTaHoBKax u cucrteMax AJis KOHBEPCHH ILUTYTOHHSI MOKET OCYLIECTBIATHCA OJHO UM HECKOJIBKO
IPEBPALICHUH IIITyTOHUS U3 OJJHOTO XMMHUYECKOI'0 COEJUHEHMS B IpYTroe, BKIIIOYast:
KOHBepCHIO HUTpata miaytonus B PuO; , kousepcuto PuO; B PuF, , kouBepcuto PuF, B
METAJUIMYECKUN TUTYTOHHA. Y CTAaHOBKH I KOHBEPCHH TUTYTOHUS OOBIYHO aCCOLUUPYIOTCS C
YCTPOMCTBAMM MO BBIACICHUIO ITYTOHUS, HO JIOJKHBI TAKXKE€ aCCOLIMMPOBATHCS U C YCTPOUCTBAMU
10 POU3BOJICTBY INTyTOHUEBOTO TOIUIMBA. MHOTHE KIIH0YEBbIE KOMIIOHEHTHI 000PY0BAHUS
YCTaHOBOK JJI1 KOHBEPCHUH ILUIYTOHMS XapAaKTEPHBI JI1 HEKOTOPBIX CEKTOPOB XUMUYECKOM
oOpabatpIBarolieil MpoOMBIIIIEHHOCTH. Harpumep, Buab! 000py0BaHMs, UCTIOIB3yEMOTO B 3TUX
Ipolieccax, MOTYT BKJIFOUATh [1€UH, KAPYCEJIbHbBIE [I€YH, PEAKTOPHI C IICEBAO0KUKEHHBIM CIIOEM,
IUIAMEHHBIE pEaKTOPHbIE OAIIHU, KUIKOCTHBIE HEHTPUPYTH, JUCTUIUISILIMOHHBIE KOJIOHHBI U
JKUJKOCTHO-KHJIKOCTHBIE SKCTPAKLIMOHHBIE KOJIOHHBI, a TAK)KE FOpAYNE KaMEphbl, IepYaTOUHbIE
OOKCHI 1 MAaHUITYIATOPHI. [laieko He Bce KOMIOHEHTHI IMEIOTCS B "TOTOBOM BHE", OOIBITMHCTBO
U3 HUX JIOJDKHBI OBITH TIOJITOTOBJICHBI COTTIACHO TPEOOBAHUAM U ClielU(DUKAIMSIM 3aKa3uuKa.
Oco0oe BHMMaHKE ITPU IPOEKTUPOBAHUM CIEAYET YAEIATh CHEHaTIbHBIM BOIIPOCaM
paaualoOHHON U TOKCUYHON 0€30MacHOCTH, a TaKXkKe BOIIPOCaM, CBSI3aHHBIM ¢ KpUTUYHOCTHIO. B
HEKOTOPBIX ClIydasix TpeOyeTCsl yUUThIBATh CHEMAIbHbIE IPOEKTHBIE U KOHCTPYKTOPCKHE
0COOEHHOCTH JUIS 3aLIUThI OT arPECCUBHBIX CBOMCTB HEKOTOPBIX U3 00pabaThIBa€MbIX XMMUYECKUX
BenlecTs (Hanpumep, HF). Bo Bcex mpoiieccax KOHBEpCHH IITyTOHUSI KOMIIOHEHTHI 000pY/10BaHuUs,
KOTOpBIE CIEIHMATIBHO HE pa3padoTaHbl MM HE TIOJrOTOBJIEHBI /11 KOHBEPCHH IUTYTOHUS, MOTYT
OBITH O0BEMHEHBI B CUCTEMBI, KOTOPBIE CIIEI[MAIBHO pa3pab0TaHbl WK MOATOTOBICHBI AJIs
VCIIOJIb30BaHUs B LENSIX KOHBEPCUHU TUTYTOHHUS.

(mo3unus 2.7.2 B pen. Ykaza [Ipesugenta PO ot 21.06.2000 N 1151)

CriennanbHO pa3paboTaHHbIE WK TOATOTOBIEHHBIE CUCTEMBI IS
KOHBEPCHH HUTpATa IUTyTOHUS B OKCHJL

(B pen. Ykaza IIpesunenta P® ot 14.10.2008 N 1464)

ITosscHUTEIFHOE 3aMeUaHue:
OCHOBHBIE Ollepallii, BXOASIINE B 3TOT IPOLIECC: XPAHEHUE U KOPPEKTUPOBKA UCXOJHOTO
TEXHOJIOTHYECKOT0 MaTepHalia, OCAKICHUE U pa3JIeiCHUe TBEPION U )KHUAKOU (a3bl, MpOKaJINBaHUE,
oOpailieHre ¢ MPOyKTOM, BEHTHIISIIIHSL, 0OpalleHne C OTXOJaMH U YIIPaBICHUE MPOIIECCOM.
CucTembl, TPUMEHSEMBIE B TIPOIIECCE, SIBJISIFOTCS CIIEIMAIBHO IPUCTIOCOOICHHBIMH TaKUM 00pazoM,
9TOOBI N30€KaTh KPUTUIHOCTH U PAIUAIIMOHHBIX A((HEKTOB, a TaAKKE CBECTH K MUHUMYMY
OTIaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTHI0. Ha OONBIIMHCTBE YCTAHOBOK IO TIEPEPAOOTKE ITOT
MPOLECC BKIIFOYAET KOHBEPCHUIO HUTPATA IUIYTOHUS B JUOKCHJI IUTyTOHUSA. B npyrux cinydasx
MPOLECCH MOTYT BKJIFOYATh OCAXJAEHNE OKcalaTa IIyTOHHS WK NEPOKCH/IA TUTYTOHUS.

(mo3urus 2.7.2.1 BBenena Ykazom I[pesunenta PO ot 21.06.2000 N 1151)

CrenuanbHO pa3padOTaHHbBIE WK MOJATOTOBIECHHBIE CUCTEMBI IS
MIPOU3BOACTBA METAJUIMYECKOTO IUTYTOHUS

(B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)
IlosicHuTenpHOE 3aMeUaHueE:

2.7.2. 841989989 0

2.7.2.1. 841989989 0

2.7.2.2. 8419899890



DTOT Iporiecc 0OBIYHO BKITOYAET (PTOPUPOBAHKE JUOKCHIA TUTYTOHHSI, YaIlle BCETO C MPUMEHEHHEM
BBICOKOAKTUBHOTO ()TOPUCTOTO BOAOPO/IA, C LENbI0 MOTyYeHU PTOPHUAA TUTyTOHUS, KOTOPBII
BITOCJIC/ICTBUHM BOCCTAHABJIMBAETCS C IOMOIIBIO0 METAJUIMYECKOTO KAJIBIIUS BBICOKOW YUCTOTHI 10
MOJTyYEHUST METAJUTHYECKOTO TUTYTOHUS U (PTOpUIa KaIblUs B Buje 1aka. OCHOBHBIC OTIepaIiy,
BXOJISIIIUE B 3TOT MPOIIECC:

¢dbTopupoBanue (Hanmpumep, ¢ MpUMEHEHHUEM 000PYIOBAHHUSI, COIEPIKAIIETO OJIATOPOTHBIC METAILIIBI
WJIX 3alIAIICHHOTO MOKPHITUEM M3 HUX ), BOCCTAHOBJICHUE MeTaJlIa (Harpumep, ¢ IPUMEHEHUEM
KepaMHUYECKHX THUTJICH ), BOCCTAHOBJICHHE IJIaKa, 0OpallleHne C MPOTYKTOM, BEHTHIISIIHS,
oOpalieHne ¢ 0TX0JIaMH U yrpaBiieHHe nporieccoM. CUCTEMBI, TPUMEHSIEMBIE B IIPOLIECCE,
SIBIISTFOTCS CIICIIUATBHO TPUCIIOCOOICHHBIMH TaKHM

00pa3zoM, 94ToOBI H30ekKaTh KPUTUIHOCTH U PAJAMAIIMOHHBIX 3(PPEKTOB, a TAK)KE CBECTH K
MUHUMYMY OIACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO. B Ipyrux ciaydasx mpouecchl MOTYT
BKITI0YATh (PTOPHPOBAHUE OKCAJIaTa ITyTOHUS MIIM TIEPOKCH]IA TUTYTOHMUS, 32 KOTOPBIM CIICAYeT
BOCCTAHOBJIEHHE MeTaa".

(mo3unus 2.7.2.2 BBenena Ykazom I[pesunenta PO ot 21.06.2000 N 1151)
2.7.3 - 2.7.8. Uckimouensl. - Yka3 [Ipesunenta PO ot 21.06.2000 N 1151

* IIpuHaIe)KHOCTh KOHKPETHOT'O TOBapa WM TEXHOJOTHH K TOBapaM U TEXHOJIOTHSIM,
MOJIEKALTUM SKCIIOPTHOMY KOHTPOJIIO, ONPEAETSETCS COOTBETCTBUEM TEXHHUECKUX
XapaKTEPUCTUK ATOTO TOBApa WU TEXHOJOTUU TEXHUYECKOMY OMUCAHUIO, IPUBEICHHOMY B
naHHoi rpade. (cHocka BBeneHa Yka3om [Ipesunenta PO ot 12.05.1997 N 468).

OO0umue KpuTepnu Nepeaay TEXHOJIOIHH 1Mo nmepepadoTke, 000raliecHNUI0 ypaHa,
NPOM3BOACTBY THAMKEI0H BOABI

[Mogpaznen yrparun cuiy. - Yka3 [Ipesuaenta PO ot 04.02.2004 N 141.

Onpenenenusi TepMHUHOB (IPUMEHHUTEIBHO K faHHOMY CIIHCKY)

1. "Texnonorus" - cnenuanpHas uHpopMalus, KoTopast Tpedyercs il pa3paboTKy,
IPOM3BOJICTBA U UCIIOJIB30BAaHU JIIOO0T0 MpeaMeTa, BKIFOYeHHOro B Crincok. Ota nH(popMarus
MOJKET MepeIaBaThCsl B BUJE "TEXHUYECKON TOMOIIHU" W "TEXHUYECKUX JTaHHBIX".

IIpumeuanue: Hacrosiiee onpenesnenrne TEXHOIOTMH HE PACIIPOCTPAHSIETCS HA TEXHOJIOTHIO,
HaxoJs11ytocs "B 00I1IeCTBEHHOM BiIaJieHUH", WK "(pyHIaMEeHTaIbHbIe HAyYHbIE UCCIIEIOBaHUS"

2. "TexHU4ecKas MOMOIIb" MOXKET MPUHUMATH Takue GOPMBI, KaK:

oOyueHue;

MEPOIPUATHS 110 TOBBIIICHNUIO KBATHU(PUKALIUY;

IIpaKTU4€eCcKasl IOATOTOBKA KaJIpoB;

IpeiocTaBlieHne paboueit HHpopMaIuy;

KOHCYJIbTaTUBHBIE YCIIYTH.

"TexHUYeCcKas MOMOIIb" MOXKET BKIFOUATh B ce0s nepeaavy "TeXHUIECKUX JaHHBIX .
3. "TexHuveckue AaHHbIE" MOTYT OBITh IPEJICTABICHBI B TAKUX (OPMaX, KaK:
YepTEeXH U UX KOTIHU;

CXEMBI;

JarpammBbl;

MOJIETH;

(bopMyIIbI;

TEXHUYECKHE IPOEKTHI M CHe(PUKALINN;

CIPaBOYHbIE MaTEpPUAIIbI;

PYKOBOJCTBAa U NHCTPYKLIMH B MMCbMEHHOM BH/JIE WJIN 3alIUCAHHBIE HA IPYTUX HOCUTEISIX



WIM YCTPOMCTBAX TaKUX, KaK IUCK, MArHUTHAs JIEHTA, IOCTOSIHHBIE 3alIOMUHAIOIINE YCTPOHCTBA
(I13V).

4. "B o0miecTBeHHOM BJIaJICHUU" 03HAYaeT TEXHOJIOTHIO, MPEOCTaBIsIeMYI0 0e3
OrpaHHuYEHUN Ha ee JanbpHeiee pacnpocrpanenue. (OrpaHuueHus, CBsI3aHHbIe C aBTOPCKUMU
IpaBaMy, HE UCKIIIOYAIOT TEXHOJIOTHIO U3 pa3psiia HAXOAIIEHCs B 0OLIECTBEHHOM BIIAJICHUN).

5. "®dyHnaMeHTaIbHbIE HAYYHbIE HCCIEAO0BAaHUA" 03HAYa0T SKCIIEPUMEHTAIIbHBIE WIH
TEOpPETUYECKHE PAOOTHI, BEAYIIUECS, TTIABHBIM 00Pa30M, € IeNbI0 OTYYEeHUsI HOBBIX 3HAHUN 00
OCHOBOIOJIATraloIUX MPUHIUIAX SBJICHUM U HAOM0JaeMbIX (paKkTax, HE HAMpaBICHHbBIC B
MIEPBYIO OYEpE/Ib HA TOCTHIKECHUE KOHKPETHOM MTPAKTUYECKOW LIEJIH WIIA PEIIEHUE KOHKPETHOMN
3aJ1auH.

6. "PazpaboTka" BKJIIOYaeT BCe CTa UM MPOU3BOICTBA TAKHE, KaK:

MIPOEKTUPOBAHHUE;

IIPOEKTHBIE MCCIIE0BAHUS;

aHaJIU3 MPOEKTHBIX BAPUAHTOB;

BBIpa0OTKa KOHIENIIUN POSKTUPOBAHUS;

cOOpKa U UCTIBITAHNE TPOTOTHUITIOB (OIMBITHBIX 00OPA3IIOB);

CXEMBbI OIIBITHOT'O IIPOM3BOICTBA;

TEeXHUYECKas JOKYMEHTAIus;

IIPOLIECC pealn3aliK IPOEKTHBIX TAHHBIX B U3/EIINE;

CTPYKTYpHOE MIPOECKTHUPOBAHUE;

KOMIUIEKCHOE ITPOEKTUPOBAHMUE;

KOMITOHOBOYHAsI CXeMa.

7. "TIpon3BoacTBO" 0O3HAYaeT BCE CTAJAUU ITPOU3BOJICTBA TAKUE, KaK:

COOPYKCHHE;

TEXHOJIOTUS IIPOU3BO/ICTBA;

W3TOTOBJICHHE;

MHTErpanus;

MOHTax (cOopKa);

KOHTPOJIb;

UCIIBITAHUS;

MEPOIPUATHS 110 00ECIIEUEHUIO KauecTBa.

8. "Mcnonb3oBanue" 03HayaeT HKCIUTyaTalMio, YCTAHOBKY (BKJIIOYasi YCTAaHOBKY Ha
IUIOLIAJIKE ), TEXHUYECKOE 00CTyKUBaHUE (MIPOBEPKY), TEKYLIUI pEMOHT, KallUTaIbHBIA PEMOHT
Y MOJEPHU3ALIMIO.



