Yka3 IIpe3ugenta P® ot 14 despans 1996 r. N 202
"O0 yrBep:xaennn Cnucka siiepHbIX MATEpUAJIOB, 000Py10BAHMS,
CIeNMAJIbHBIX HeS/IEPHBIX MATEPUAJIOB U COOTBETCTBYHOIIMX
TEXHOJIOTHH,
MOANAJAIIUX MO IKCIOPTHHIA KOHTPOJIb"

(B pen. Ykazos IIpesunenta PO ot 21.01.1997 N 32,
otT 12.05.1997 N 468, ot 05.05.2000 N 798, ot 21.06.2000 N 1151,
ot 04.02.2004 N 141, ot 14.11.2005 N 1318, ot 14.10.2008 N 1464,
o1 01.09.2014 N 599, ot 14.11.2017 N 546,
¢ u3M., BHeceHHbIMU TnpukazoM OTC Poccun
ot 10.06.2019 N 937)

B nensax obecrnieueHns BBIMOTHEHUS MEXKTYHAPOIHBIX 00s13aTenbeTB Poccuiickoit deaepanuu o
HepactpocTpaHeHuo siiepHoro opyxus [IOCTAHOBIIAIO:

I. YTBepauth mnpencraBieHHbid I[IpaButenbctBoM Poccuiickoit ®dexaepaiuy mnpuiaraeMbii
Crucok AACPHBIX MATCPUATIOB, OGOpy,Z[OBaHI/IH, CIICHHUAJIBHBIX HCAACPHBIX MATCPHAJIOB U
COOTBETCTBYIOIIMX TEXHOJIOTUMN, MOANAAAIOIINX O] SKCIIOPTHBINA KOHTPOJIb.

YcTaHoBUTB, UTO KOJbI €qMHOM TOBapHO HOMEHKJIATYpPbl BHEITHEAIKOHOMUYECKOM IEATEIIbHOCTH
EBpa3uiickoro »KOHOMHUYECKOTO COI03a, IMpuBelcHHbIe B CHHUCKE SAIEPHBIX MaTepUalOB,
000py/sOBaHusl, CHEIUAIbHBIX HEAJEPHBIX MAaTEepPHalOB U COOTBETCTBYIOIIMX TEXHOJIOTHH,
MOANANAIOIMINX IO SKCIOPTHBIM KOHTPOJb, MOIYT YTOUYHATHCS DenepalbHOM TaMOKEHHOU
CIy00i 1o corjacoBaHuio ¢ dDemeparbHON CIIy)KOOH IO TEXHHUYECKOMY W IKCIIOPTHOMY
KOHTPOJIIO B COOTBETCTBUHU C pelIeHUAMU EBpa3uiicCKON SJKOHOMHUYECKON KOMUCCUU.

(B pea. Ykazos [Ipesnnenta P® ot 01.09.2014 N 599, ot 14.11.2017 N 546)

2. Hacrosmmuii Yka3 BcTymaeT B CHIy dYepe3 TpH Mecsia mociie ero oQpUIHaTIbHOTO
OITyOJIMKOBaHUSI.

[Ipesunent
Poccuiickoit @enepanuu
b.Enpnun

YT1BepxkaeH
Vka3zom IIpe3uaenra



Poccutickoit denepanuu
ot 14.02.96 N 202

CITUCOK
SITIEPHBIX MATEPUAJIOB, OBOPY IOBAHUS, CITEIIUAJIEHBIX
HESIJIEPHBIX MATEPHMAJIOB U COOTBETCTBYIOIINX TEXHOJIOT U,
TTOJIIATATOIINX TI0]T DKCIIOPTHBIY KOHTPOJIb

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

o1 21.06.2000 N 1151, ot 04.02.2004 N 141, ot 14.11.2005 N 1318,
ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017 N 546,
C U3M., BHeceHHbIMU npukazoM OTC Poccun
ot 10.06.2019 N 937)

Koxg TH BOJ] EASC

*
N nynkra HaunmenoBanue <*> PG

<*> Cwm. pazaen "O0mue npumedanus" k HacToseMy CIHCKY.
(cHocka B pen. Ykaza I[Ipesunenta PO ot 14.11.2017 N 546)

<*#*> 3necp m pmanee kogx TH BDJI EADC - kon enuHoii ToBapHOH HOMEHKIATYPHI
BHEITHEAKOHOMUYECKOW JIEATEIbHOCTH EBpa3snuiickoro 3JKOHOMMYECKOT0 COH03a.

(cHocka BBeneHa Yka3om IIpesunenta PO ot 14.11.2017 N 546)
Paznen 1. AAnepHbie maTepuanbl

1.1. Wcxonupiii MaTepuait:

YpaH C COIEpKaHMEM H30TONOB B  TOM
OTHOIIEHUH, B KAaKOM OHHU HaxoIATcsi B
[IPUPOJHOM YypaHe, B BHIE MeTajlld, CINIaBa,
XUMHUYECKOTO COCTMHEHUS WIIM KOHIIEHTpaTa

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

Ypan, oOemHeHHBIW u3oTOomoM 235 B BuUae[2844 30 110 0;

1.1.1. 2844 10

1.1.2. MeTalllIa, CINIaBa, XUMHUUECKOTO COSIMHCHUS WIIH

KOHIIEHTpaTa 2844 30 190 0
(B pen. Ykasa IIpesunenta PO ot 14.10.2008 N 1464)

. 2844 30 510 0;

113, Topuii B BHAE MeTallia, CIUJIaBa, XUMHUYECKOIO

COCTMHECHUS WJIM KOHIICHTpAaTa h344 30 690 0
(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)
1.2. CrnennalibHBIN pacIISTUISIONINN MaTepra:
1.2.1. [TnyTonunii-239 2844 20 990 0

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




1.2.2. Vpan-233 2844 40 100 0

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

1.2.3. [Vpan, ooramennprii wsotonom 235 wm 233 [2844 20 350 0
(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)
Omnpenenenue

Tepmun "ypan, oborameHHbIH U30TOMOM 235 Uin
233", o3HauaeT ypaH, coiepxamiuid mzorom 235
uini 233, Wikd TOT U APYrol BMECT€ B TaKOM
KOJIMYECTBE, YTOOBI OTHOIIEHHE CYMMBI JTHX
W30TONOB K wu3orony 238 Owpwuto  Oosbiie
OTHOLlIEHUsT wu3otoma 235 k wuzorony 238 B
MPUPOJIHOM ypaHe

2844 20;

Jltoboii Matepuan, coaepxamuii omHo wiun2844 30;
HECKOJIbKO BEILIECTB, YKa3aHHBIX B MyHKTax 1.2.1

1.2.4. - 1.2.3 B BuAe MeTamia, CILlaBa, Xxumuueckoro[2844 40;
COCIAVHEHUs, KOHLEHTpaTa, CBEXKEro Wiy
0TpabOTaBIIETO PEAKTOPHOTO TOTLIIMBA 2844 50 000 0;

8401 30 0000

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

TGXHOHOI‘I/II/I, CBA3aHHBIC CO BCEMH BKIIFOUCHHBIMH

1.2.5.
B pazzaen 1 Hacrosmero Cnucka MatepuaiaMu
[IporpamMHOe o0OecrieueHue, CBsI3aHHOE CO BCEMU
1.2.6. BKJIIOUEHHBIMU B pazfen | Hacrosmero Crnucka

MaTepHraaMu

(m. 1.2.6 BBenen Ykazom Ilpesunenta P® ot 14.11.2017 N 546)

[[pumedanue. DKCIIOPTHBIA KOHTPOJIb IUIYTOHUS C M30TONMHOW KOHIIEHTpalUe MIyTOHUA-238
cbilie 80% OCYIIECTBISIETCS B COOTBETCTBUU C TOPSJIKOM, YCTAaHOBJICHHBIM (hefepaTbHbIM
3aKOHOJATEILCTBOM B OTHOILIEHHWU OJKCIOpTa OOOpYIOBaHUS M MaTepUaloB JIBOMHOIO
HA3HAYEHUS U COOTBETCTBYIOIIMX TEXHOJIOTHI, IPUMEHSEMBIX B JIEPHBIX LIEISIX.

(B pen. Ykaza IIpesunenta PO ot 14.11.2017 N 546)

1.3. Hyxnuabi:

2844 40 200 0;

13.1. HCHTYPHH-237, a Takxe JII0OOW Marepua Wb e 14 40 300 0;
YCTPOMCTBO, €T0 CoepKallee

2844 40 800 0

2844 40 200 0;

132, AMepIEI_[I/II/I-241, a Taxke 000 Marepuan WiH 2844 40 300 0:
YCTPOMCTBO, €ro cojepxaliee

2844 40 800 0

133 Amepunuii-243, a taxxe moboi Matepuan mim2844 40 200 0;
o YCTPOMCTBO, €r0 CoJIeprKaIlee




2844 40 300 0;

2844 40 800 0
2844 40 200 0;

Kamudopuuii-252, a Taxxke 110001 MaTepras Uin

1.3.4. "
YCTPOMCTBO, €r0 COAepIKaIlee

2844 40 300 0;

2844 40 800 0

(m. 1.3 B pen. Ykaza [Ipe3unenta PO ot 14.10.2008 N 1464)
[Ipumedanue:

JKCIOPTHOMY KOHTPOJIIO HE MOJIekKAT HYKIUIBI,
MaTepuaibl M YCTPOWCTBA, HX COJEpKallue,
ykazaHHele B nyHkrax 1.3.1 - 1.34, c
aKTUBHOCTBIO, HE IIOJMNafaromieii moj IeHCTBHUE
dbenepanbabix  [IpaBun  Ge3omacHOCTH — TpHU
TPAaHCIIOPTUPOBAHUU PaAMOaKTUBHBIX
matepuano (HIT - 053 - 04)

(mpumedanue BBeaeHO YkazoM [Ipesunenta PO ot 14.10.2008 N 1464)
Paznen 2. O0opynoBaHue U HesACPHBIE MaTEPUATBI

SAnepubie pEaKkTophI u CIELHATBLHO
2.1. pa3paboTaHHBIC 158101 MOJATrOTOBJICHHBIE
000py/IOBaHUE M COCTAaBHBIC YACTHU JI HUX:

(mo3unms 2.1 B pen. Ykasza Ilpesunenta PO ot 12.05.1997 N 468)

BBogHoe 3ameuanue. PasznuuHble siepHBbIE peaKkTOpbl MOTYT KiaccH(UUIMPOBATHCS B
3aBHCUMOCTH OT HCIIOJIB3YEeMOI0 3aMeiuTeNs (Harmpumep, rpadur, Tsokenas BoJa, OObIYHAs
BOJA, a TAaK)KE€ OTCYTCTBUE 3aMEIJIUTENsI), YHEPrHH CIIEKTpa HEUTPOHOB B HEM (HaIpHUMep,
TEIUIOBBIX, OBICTPHIX ), UCIIOJIB3YEMOT'0 BU/Ia TETIJIOHOCUTEIS (HAIpUMep, BOJIA, )KUKUE METAJLIBI,
pacruiaBjIe€HHbIE COJIM, Ta3bl), UX Ha3HAUYEHUS WU TUMa (HampuMep, YHEPreTUYeCcKrue peakTophbl,
HCCIIEIOBATENbCKUE PEaKTOPbl, HUCIHBITaTeNbHbE peakTophl). Ilpenmomaraercs, 4Yro Bce
YKa3aHHbIE TUIIBI SIIEPHBIX PEAKTOPOB OTHOCATCA K c(epe ITOro MyHKTa U BCEX €ro MOAMYHKTOB,
rae 3To npuMeHnMo. Ilo myHkTy 2.1 He moanexar 3KCIOPTHOMY KOHTPOJIIO TEPMOSIEpPHBIE
[PEaKTOPBI.

(BBogHOE 3amevaHue BBeneHO Yka3om [Ipesuaenta PO ot 01.09.2014 N 599)
KoMIUIEKTHBIC SZICPHBIC PEaKTOPBI

SnepHble peakTophl, CHOCOOHBIE paboTaTh B

2.1.1. .|18401 10 000 0
pexuMe KOHTPOJIUPYEMO
CaMOIOIICPKUBAIOIICHCS  LEMHOM  peakiuu
nexeHus

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

[losicnutenbHOe 3aMeyaHue. SIIepHBIA peakTop B OCHOBHOM BKJIIOYAET Y3JIbl, HaXOAsIIHUecs
BHYTPH PEAKTOPHOI'O KOPITyca WIIM HENOCPEACTBEHHO NMPUAAHHBIE €My, 000pYJI0BaHUE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOLIHOCTH B aKTUBHOM 30HE, M MX YaCTH, KOTOPbIE OOBIYHO COJIEPKaT
TEIJIOHOCUTENB IEPBOT0 KOHTYpPa PEaKkTopa, BCTYIAIOT C HUM B HEITOCPEACTBEHHBIN KOHTAKT WIIH

PETyIUPYIOT €ro.

Kopryca siepHbIX peakTOpOB

2.1.2. 8401 40 000 0
CrnennaiabHO pa3paboTaHHbIE WU

[MOATOTOBJICHHBIC MCTAJUIMYCCKHUE KOpIIyCca HIIN




OCHOBHBIE YacCTH 3aBOJICKOTO M3TOTOBJICHUS MJIs
PaSMCIICHUA B HHUX aKTUBHOU 30HBI AACPHBIX
[PEAKTOPOB, KaK OHU ONpeesieHbl B MyHKTe 2.1.1,
W BHYTPEHHHMX YacTed pPEaKTOpOB, KaK OHHU
onpeaeseHbl B yHKTe 2.1.8

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

[losicautenpHoe 3ameuanue. IlyHkrom 2.1.2 oxBaTbIBalOTCS KOpIyca SAEPHBIX PEAKTOPOB,
BKJIIOYAIOIME KOPIYC peakTopa M KalaHJIpbl, HE3aBUCUMO OT HOMHHAJIBHOIO 3HAYCHMS
naBieHusd. Kpbllka kopryca peakTopa OXBaThIBaeTCs NMYHKTOM 2.1.2 Kak OCHOBHasl 4acThb
KOpIlyca peakTopa 3aBOJCKOrO U3rOTOBIICHHS.

(B pen. Ykazos IIpe3sunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

(mo3urus 2.1.2 B pen. Ykaza IIpesunenta PO ot 12.05.1997 N 468)

MaimuHbl A 3arpy3Kd M BBITPY3KH TOIUIMBA
SITIEPHBIX PEAKTOPOB

8426 19 000 0;
CreruanbHO pazpaboTaHHOE W
IIOATOTOBJICHHOC MaHUITYJIATOPHOC
o0opynoBaHuE [UIsl 3arpy3KH WA W3BJICUCHUS
TOTUIMBA W3 SACPHBIX PEaKTOPOB, KakK OHHU
onpezaesneHsl B myHkTe 2.1.1

8426 99 000 0

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

[loscHuTenpHOE 3amMeuaHue. MamuHbl, onpeaeneHHble B TyHKTe 2.1.3, MCMoab3yroTCs, KOTaa
PCAKTOP HAXOAUTCA IO Hany3KOﬁ, NI O6Hal[aIOT TEXHUYCCKHNMHU BO3MOKHOCTAMMU IJI1 TOUHOT'O
[MO3UIIMOHUPOBAHUSI WM OPUEHTUPOBAHUS, IMO3BOJISIIOIIMMHU IPOBOAMTH HA OCTAHOBJICHHOM
peakTope CIOXKHBIE PabOTHI MO TEperpy3ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOKHBI
HENocpeACTBEHHOE HAOI0IeHIE UITH MPSMOM TOCTYH K TOILITUBY.

(mo3unms 2.1.3 B pen. Ykaza [Ipesunenta P® ot 12.05.1997 N 468)

YIIpaBISAIOIIKME CTEPKHU SAEPHBIX PEAKTOPOB U
00opyIoBaHue

CrneunanabHO pa3paboTaHHbIE WK
IIOATIOTOBJICHHBIC CTCPIKHU, OITOPHBIC NN
MOJIBECHbIE KOHCTPYKIIUU ISl HUX, IPUBOJIbI MU
HaIpaBJIAIONINe TPyObI LA CTEPIKHEH,
MCIIONIb3YEMbIE JJISl  YIPaBJICHUS TMPOIECCOM
eJIEHUS B SANEPHBIX pEaKTopaX, Kak OHHU
onpezaesneHsl B myHkTe 2.1.1

8401 40 000 0

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

7304;
TpyObl BBICOKOTO  JaBJICHUS JUISL  SIICPHBIX

PeaKTopon 7507 12 000 0;
CrneunanabHO pa3paboTaHHbIE WK
IIOATOTOBJICHHBIC pr6I>I AJI pa3sMCIICHUS B HUX
TOTUIMBHBIX 3JIEMEHTOB U TETUIOHOCUTENS IEPBOTO
KOHTypa B SIICPHBIX pEaKTopax, Kak OHHU
onpeaesneHsl B myHkTe 2.1.1

7608 20;

8109 90 000 0;

8401 40 000 0

(B pei. Yxasos IIpesuaenta PO or 12.05.1997 N 468, or 14.10.2008 N 1464, ot 01.09.2014 N
599)




[losicHuTenbHOE 3aMeuaHue. YKa3aHHbIE B TyHKTE 2.1.5 TpyObl BRICOKOTO JABJICHUS SBIISFOTCS
YaCTbIO KaHAJIOB [JIA TOIUIMBA W MMPECAHA3HAYCHBI JJI paGOTbI IIPpU BBICOKUX OABJICHUAX, HHOTAA
npesbimaronmx S Mlla.

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PO ot 01.09.2014 N 599)

000109KH SIEPHOTO TOIUINBA

CrnennanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIC TPYOBl M3 METATUYECKOTO
2.1.6. HUPKOHUSA WM LHUPKOHMEBBIX crutaBoB (uiau[8109 90 000 0

cOOpkH TpyO) Il MCIOJIb30BAaHUS B KauyeCTBE
TOIIJIMBHBIX 000JIOUEK B SACPHBIX pPEeaKkTopax, Kak
OHU omnpenesieHsl B myHkTe 2.1.1, B komuyectse 10
KT 1 OoJiee

(m. 2.1.6 B pen. Yka3a [Ipesunenta P® ot 01.09.2014 N 599)

[TosicHuTensHOE 3aMevyanue. TpyObl M3 MUPKOHUS WIM CIUTABOB LIUPKOHUS, MpEAHAa3HAYCHHBIC
JUIl MCIOJb30BAHUS B SZEPHBIX pPEaKTOpax B KadecTBE TOIUIMBHBIX 0O00JIOUEK, COCTOAT W3
[IUPKOHUS, ¥ B HUX OTHOIIEHHE MO Becy rapHus K LUPKOHUIO MeHbine yem 1:500. [lns
[IUPKOHUEBBIX TPYO BBICOKOIO JaBJIEHUs NpuMeHsiercs NyHKT 2.1.5, ans TpyO KamaHapa
npuMeHsiercs nyHkT 2.1.8.

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PD ot 01.09.2014 N 599)

Hacocbl winM LUPKYIATOPHI TEPBOrO KOHTYpA
TEIJIOHOCUTEIS

CrnennanabHO pa3paboTaHHbIE WK
[OJrOTOBJIEHHbIE HACOCHI TMOO LUPKYIATOPHI AJIS
NOJICP)KAaHUST  LUPKYISIIUKA  TEIUIOHOCUTEIS
[EPBOTr0 KOHTYpPA SAEPHBIX PEAKTOPOB, KaK OHU
onpezesneHsl B myHkTe 2.1.1

(B pen. Ykazos IIpe3unenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

[Ipumevanue uckiatoueHo. - Yka3 [Ipesugenra PO ot 01.09.2014 N 599

8413 81 000 0

[TosicHuTenbHOE 3aMedanue. CrienuanbHO pa3paboTaHHbIE WM MOATOTOBIEHHBIE HACOCHI JINOO
LUPKYJIATOPbl BKJIKOYAIOT HACOCHl A BOJOOXJIAXKIAEMBIX PEAKTOPOB, LUPKYISTOPBI AJIs
ra300XJIAKAAEMBIX PEAKTOPOB, & TAKXKE JJIEKTPOMArHUTHBIE W MEXaHWYECKHUE HACOCHI IS
PEAKTOPOB C KUAKOMETAJUIMYECKHM TEIIOHOCUTENEM. DTO 000pyA0BaHHE MOXKET BKIIIOYATh
HAaCcOCBI CO CJIOXHBIMM CHCTEMAMHU YIJIOTHEHMH JIMOO0 CHCTEMaMU MHOTOKPAaTHBIX YIJIOTHEHHUH
JUIS IPEJOTBPAILCHHS] YTEUKHU TEIIJIOHOCUTENS IEPBOT0 KOHTYpa, TEPMETHYHBIE HACOCHI U HACOCHI
C CUCTEMAMH WHEPLHUAIBHON MAacChl. DTO ONpPEACIIEHUE KAcaeTCsl HACOCOB, aTTECTOBAHHBIX I10
[IEpBOMY KJIACCY KOMIIOHEHTOB B COOTBETCTBUU ¢ nonpasznenomM NB rpymmsr I paspena III
Komekca AmepukaHckoro ooOmiecTBa uWHXeHepoB-MexaHUKOB (ASME) wumum  npyrum
SKBUBAJICHTHBIM CTaHAAPTOM.

(mosicHuTENBHOE 3aMeuanue BBeaeHO YKazoM [Ipesunenta PO ot 01.09.2014 N 599)
BHyTpeHHHE YacTH SICPHBIX PEAKTOPOB

CrneunaiabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE  BHYTPEHHUE  YacTU s
2.1.8. WCITOJI30BaHUS B SIICPHBIX peakTopax, kak oHu[8401 40 000 0
ompeneneHsl B myHkre 2.1.1, BKIIIOuaromiue,
HanpuMep, MOJJIEP>KUBAIOIIIE KOJIOHHBI
AKTUBHON 30HBI, KaHAJbl JJIs TOIUIHBA, TPYOBI
KaJaHapa, TEIIOBbIE S3KpaHbl, MEePEeropoJKu,




TpyOHBIC PEUIETKH aKTHBHOW 30HBI M IUTACTHHBI
g dyszopa

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[losicauTenpHOE 3aMedyaHWe. BHYTpeHHHE YacTH SIIEPHBIX PEAKTOPOB SBISIOTCS TJIaBHBIMH
CTPYKTYPHBIMU 3JIEMEHTaMH BHYTPH KOPIIYCOB PEAKTOPOB M HMEIOT OJHO WJIM HECKOJIBKO
Ha3HAYCHUH, TAKHX, KaK MOJ/IEP’KKa aKTUBHOM 30HBI, yIepKaHne COOPOK TOIUINBA, HAIIPABICHNE
[OTOKA TEMJIOHOCUTEINS TMEPBOTO KOHTYpa, OOecleYeHHe pagHallMOHHOM 3alluThl KOpIyca
[peakTopa M ynpaBlieHHe 000pyIOBaHHEM BHYTPU aKTHBHOMN 30HBI.

(mo3urnus 2.1.8 BBenena Yka3om IIpesunenta PO ot 12.05.1997 N 468)

2.1.9. TennooOMeHHUKH: |

(m. 2.1.9 B pen. Ykasa [Ipesunenta P® ot 01.09.2014 N 599)
CrieriuanbsHO pa3paboTaHHbIE WIH
[IOJrOTOBJICHHBIE aporeHepaTopbl s

2.1.9.1. MCIIOJIb30BaHUsl B NEPBOM WM IpoMexyToyHom(8402 19 900

KOHTYpE OXJIaXIECHMS SIEPHBIX PEaKTOPOB, KakK
OHM OIpEJENIEHbI B MyHKTE 2.1.1

(m. 2.1.9.1 BBenen Ykaszom Ilpesunenta P® ot 01.09.2014 N 599)

CrieriuanbHO pa3paboTaHHbBIE WK
MOATOTOBJICHHBIC Jpyrue TermnooomenHukn w8404 20 000 0;
2.1.9.2. MCIIOJIb30BaHUsl B IIEPBOM KOHTYPE OXJIAXKJIEHUS
AJIEPHBIX PEAKTOPOB, Kak OHU ompeneneHsl B|8419 50 000 O;
nyHkTe 2.1.1

(m. 2.1.9.2 BBenen Ykaszom Ilpesunenta P® ot 01.09.2014 N 599; B pen. Ykaza [Ipesnnenra

P® ot 14.11.2017 N 546)

[loscHutensHOoe  3ameuanue. CnenuanbHO — pa3paboTaHHBIE MM [OJATOTOBJIEHHBIE
[aporeHepaTopsl AJs Mepeladu TeIula, TEHEPUPYEMOTO B PEaKTOpe, K MUTATEIbHON BOAE AJIA
reHepanuu napa. Y ObICTPBIX peakTOpPOB, B KOTOPBIX TAK)K€ MUMEETCs MPOMEXYTOUHBIN KOHTYD,
[IapOreHepaTop HaxOOUTCsl B INPOMEXKYTOYHOM KOHType. B rasooxmaxkgaeMoM peakrope
[apoOreHepaTop MOKET UCIOIb30BATHCS AN Mepelaul TeIula K BTOPUYHOMY Ta30BOMY KOHTYpY,
NPUBOASAIIEMY B JIBUKEHHE ra3oBylo TypOouny. Ilynkrom 2.1.9 He oxBarbiBaioTCA
TEIUIOOOMEHHUKU I TOJJEP/KUBAIOIIUX CHCTEM pEAKTOpa, TO €CThb CHUCTEM aBapUHHOIO
OXJIKJEHUS WM CUCTEM OTBOJIa OCTATOYHOTO TEIJIOBBIACICHUS.

(mosicuuTenbHOE 3amedanue B pell. Ykaza [Ipesugenta PO ot 01.09.2014 N 599)
JleTeKTopbl MOTOKAa HEUTPOHOB

CrieruajbHO pazpaboTaHHbBIC WY
2.1.10. MOATOTOBJICHHBIE JETEKTOpbl MmoToka HeiTpoHos(9030 10 000 0
I U3MEpPEHUsT YPOBHsSI TOTOKAa HEHWTPOHOB
BHYTPU AaKTHBHOW 30HBI PEAKTOPOB, KaKk OHHU
onpeaesneHsl B myHkTe 2.1.1

(m. 2.1.10 B pen. Ykaza IIpe3ugenta PO ot 01.09.2014 N 599)

[ToscuutensHoe 3ameuanue. [Tynkrom 2.1.10 oxBaThiBaeTcst 000pyn0BaHKE, pa3MeIIaeMoe Kak
BHYTPH, TaK U BHE AKTMBHOH 30HBI, KOTOPOE€ IMPHUIOJHO JAJS M3MEPEHUs BBICOKMX YpPOBHEH
MOTOKOB, 00BIYHO OT 10.4 HEHTPOHOB Ha KB. CAHTUMETP B CeKyHy uiu 6osee. K o0opynosanuio,
pasMelaeMoMy BHE aKTUBHOM 30HBI, OTHOCUTCS 00OpYyIOBaHME, pa3MelaeMOe BHE aKTHBHOM
30HBI PEAKTOPOB, KaK OHM OTIpe/ieeHbl B MyHKTE 2.1.1, HO BHYTpH UX OMOJOTHYECKON 3aIHUTHI.

(mosicHuTenbHOE 3amedanue B pell. Ykaza [Ipesugenta PO ot 01.09.2014 N 599)




BHemHue TeroBble SKPaHbl
CrierinanbHO pa3paboTaHHBIE WIN

7308 90;
[MOATOTOBJICHHBIC BHCIITHUE TCITIJIOBBIC OKPAaHbI 7326 90 980 7’
o S PEETOR 5100000
MMPpCAHa3HAYCHHDBIC ,Z[JZ:IYMGHBHIG’HH}I noTepu 8401 40 000 0’
9620 00 000 9

TeIma, a TaK)Ke I o0ecreueHns 0e30IaCHOCTH
KOpITyca 3alIUTHON 000JI0UKH peakTopa

(m. 2.1.11 BBenen Ykazom Ilpesnnenta P® ot 01.09.2014 N 599; B pen. Ykaza [Ipesunenra

P® ot 14.11.2017 N 546)

[loscHuTenpHOE 3aMevyaHue. BHelllHNe TEITOBbIE SKpaHbl, yKa3aHHbIe B myHKTe 2.1.11, sBisitoTcst
OCHOBHBIMH CTPYKTYPHBIMHU DJIEMEHTAMU M HaXOIATCS HaJ KOPILYCOM pEaKTOpa; YMEHBIIAIOT
[MOTEepH TeIlIa U3 PEaKTOpa U CHIXKAIOT TEMIIEpaTypy BHYTPH 3aIIUTHON 000JI0UKH peaKTopa.

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PO ot 01.09.2014 N 599)

2.2. Hesinepabie MaTepuaisl 111 peaKTOPOB:

[leriTepuii u TsKENAsA BOJA

[lelitepuii, Tsbkenas Bojaa (OKHCh JEUTepusi) U
000e Ipyroe coeMHEeHne aeiTepus, B KOTOPOM
OTHOILIEHUE aTOMOB JIEUTEPUs K aTOMaM BOJIOPOJa
npesbimiaer  1:5000, npenHazHavyeHHBIE IS
WCIIOJIb30BAaHUS B SIICPHBIX PEAKTOpax, Kak OHU
onpezaesneHsl B myHkTe 2.1.1

2845 10 000 0;
2.2.1.
284590 100 0

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

S nepHO-4UCThIN rpaduT

['paduT, UMEIOINI CTENEHb YHUCTOTHI IO OOPHOMY
SKBUBAJICHTY BBIIIE 5 MWIJIMOHHBIX MOJEH, C
MIOTHOCTBIO Ooubmie, ueM 1,50 r Ha KyO. cM,
MpeAHa3HAYEHHBI I WCIOJB30BaHHUS B
SIIEPHBIX PEaKTopax, Kak OHH ONpEICNICHbl B
nyakTe 2.1.1 B konuuectBe 1 Kr u 6osee

2.2.2. 3801

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[losicauTensHOE 3aMeuaHue. 3HaueHNue OOPHOTO SKBUBAJIEHTA B MUJUTHOHHBIX 101X (BD) Moxker
OBITh ONpEAETICHO SKCIEPUMEHTAIBFHO WM pPACCUYUTAHO KaK CyMMa 3HA4eHHH OOpPHBIX
bkBuBaJIeHTOB mpumecedt (b3,), Bkiouas Oop u wuckmowas bD yraepoma (yriepom He
paccMaTpuBaeTcs Kak MpUMech), o Gpopmyiie:

, TIIE

158

- 3HaYeHUs YPPEKTUBHOTO CEUCHUS 3aXBaTa TEIIOBBIX HEHTPOHOB (B OapH) MPUPOTHOTO

Oopa u 37eMeHTa Z COOTBETCTBEHHO;

Ap ¥ A, - 3HaUEHUS aTOMHBIX MaccC MPUPOTHOTO 00pa 1 MeMeHTa Z COOTBETCTBEHHO;

7/ om - KOHLIEHTPALKS DJIEMEHTA Z B TOJISIX HA MUAJIJTMOH.




(mosicHUTENbHOE 3aMevanue BBeJeHO YKazoM [Ipesunenta PO ot

12.05.1997 N 468)

CrnennanabHO pa3paboTaHHbIE WK

b3 [OJrOTOBJIEHHbIE YCTAHOBKU U 000pY0BaHUE /IS

o nepepadoTKu 00JTy4eHHBIX TOILJIMBHBIX
JIEMEHTOB:

Bronnpie 3amevanus. [Ipu nmepepaboTke 00Jy4eHHOTO SAESPHOTO TOIUIMBA IUTYTOHMM M ypaH
OTACIIAAIOTCA OT BBICOKOAKTHBHBIX MPOAYKTOB ACJICHUSA U APYTUX TPAHCYPAHOBBLIX 3JICMCHTOB.
J1J1s Takoro pa3fieNeHnus MOT'YT UCIIOJIb30BaThCS pa3INuHbIe TEXHOJIOTUYECKUE MTPOLIECCHI, OTHAKO
co BpemeHneM mporecc "Ilypekc" cranm Hambosee paclpOCTPAaHEHHBIM M MPUEMIIEMBIM. DTOT
[pPOLIECC BKJIIOYAET PACTBOPEHHE OOJYYEHHOTO SIEPHOTO TOIUIMBA B Aa30THOM KHCIIOTE C
[IOCJICAYIOIIMM BBIICIICHUEM YypaHa, IUIyTOHUA W MPOAYKTOB JEJICHUS OKCTpPaKLHUEH
PACTBOPHUTEINIEM C TTOMOIIBIO TPUOyTHIIhOCchaTa B OpraHnIECKOM paz0aBUTere.

TexHomornueckrne Mpouecchbl Ha pa3auyHbIX ycraHoBkax Ttuna "llypekc" aHamoruyHel u
BKJIIOYAIOT: HW3MEJNbYCHHE OOJIyUEHHBIX TOIUIMBHBIX JJIEMEHTOB, PACTBOPEHHE TOIUIMBA,
HKCTPAKIUIO PACTBOPUTENIEM U XpaHEHUE TEXHOJOTHYECKON JKUIKOCTH. MOXKET UMEThCS TaKKe
0o0OpyJOBaHUE JJIsl TEIJIOBOM JECHUTpPAIlMM HUTpATa ypaHa, KOHBEPCHUH HHUTpaTa IUTyTOHHUS B
OKHUCh WJIM METAJLI, a TakKe AJi1 00pabOTKHU )KUJIKMX OTXOJI0B, COAEPKAIIUX MPOIYKTHI ACTEHUS,
0 TOJXy4eHUs (OpPMbI, MPUTOTHON sl MPOJODKUTENLHOTO XPAHEHUS WM 3aXOpPOHEHHUS.
OpHako KOHKpPETHBbIE TUIBI U KOH(pUTrypaius o0Opya0BaHUs, BBIMOJIHSIONIETO 3TH (DyHKUHUH,
MOTYT pa3jMyaThCsl HA PA3NMUYHBIX ycTaHOBKax Tuma "Ilypekc" mo HECKOJbKUM NpUYMHAM,
BKJIIOYAsl TUIBI U KOJMYECTBO OOJYUYEHHOTO SIEPHOTrO TOILIMBA, MOAJIEXKAIIEro nepepadoTke, u
[IpEIIoJIaraéMblii IIPOLIECC OCAXKACHMUSI M3BIEKAEMBIX MAaTEpUaJOB, a TaKKe IPUHIUIIBI
oOecrnieueHrs 0€30MaCHOCTH U TEXHUYECKOTO O0CTYKUBAHUS, IPUCYITUE KOHCTPYKIIMH JaHHON
YCTaHOBKH.

OTH TpOLECCHl, BKJIIOYAs TIOJHBIE CHCTEMBI JUIi KOHBEPCHM IUIYTOHHS M IPOW3BOJICTBA
METAJUINYECKOTO ITYTOHUS, MOTYT OBITh WIACHTU(HUIMPOBAHBI MO0 MepaM, MPUHUMAEMbIM IS
MPEIOTBPAIICHNSI ONACHOCTEH B CBSA3M C KPUTHYHOCTHIO (HAIIpUMeEp, MepaMH, CBA3aHHBIMH C
reomMeTpueii), oOnydeHueMm (HampuMmep, MyTeM 3allUThl OT OOJY4YeHHS) U TOKCHYHOCTBHIO
(HampuMep, MepamMu 10 YIEPIKaHHIO).

YCcTaHOBKM Uil TIepepaOOTKH  OOJTy4eHHBIX
TOIIJINBHBIX 3JICMCHTOB

YcTaHOBKM sl mepepaboTKH  OOJyYeHHBIX
TOIUTMBHBIX AJIEMEHTOB BKJIIOYAIOT 000PYI0BaHHE
U KOMIIOHEHTBHI, KOTOpble OOBIYHO HAXOIATCS B
OpSMOM KOHTAaKT€ C OOJIydeHHBIM TOIUIMBOM M
OCHOBHBIMH  TEXHOJIOTHYECKUMH  IOTOKaMU,
SICPHOTO MaTepuaja M TPOJAYKTOB NENCHHS WU
HETOCPEICTBEHHO YIPABIAIOT UMHU

2.3.1.

CreruanbHO pa3paboTaHHOE W
[OJrOTOBJICHHOE obopymoBanue TUTSE
WCIIOJIB30BaHUs HA YCTAHOBKAX JUIS TIEpepabOTKH,
O6J'Iy‘-IeHHbIX TOIININBHBIX 3JICMCHTOB:

2.3.2.

MarmuHbl  JUIsE  U3MEJNbYCHUS — O0JIy4eHHBIX|[8456;
TOIUTMBHBIX 3JIEMEHTOB
8462 31 000;
2.3.2.1.

CrnennaiabHO pa3paboTaHHOe WIH
MMOJArOTOBJIICHHOE JUCTAHIIMOHHO ympasisiemoe|8462 39 990 0;

O6OPYI[OB3.HI/I€ AJI UCIIOJIb30BAHU HAa YCTAHOBKC




Mo nepepaboTke, Kak OoHa ompeneneHa B myHKTe|8479 82 000 0;
2.3.1, g pe3ku, pyOKH WM Hape3KH COOpPOK,
My4KOB WJIM CTEepKHEH oOiydeHHoro siaepHorol8479 89 970 8
TOITMBA

(B pen. Ykasos [Ipesunenta P® ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

[losicHnutensHOE 3aMedanre. ITo 000pyA0BaHUE UCTIONB3YETCS I BCKPBITUS 000JI0YKHU TOIINBA
C LENbI0 TMOCJEIYIOIIEro pacTBOPEHHUs OO0JydeHHOro siepHoro martepuana. Kak mnpasuio,
MCIIOJIb3YIOTCSL CHEIUAIbHO MpeJHa3HaYeHHbIC, CKOHCTPYHWPOBAHHbBIE MJii PYOKH MeTaia
YCTPONCTBA, XOTS MOXET HCIOJIb30BAaThCs M 0ojiee COBEepIIEHHOE 000OpyIOBaHUE, HAIPUMED,
mazepol.

(B pen. Ykaza IIpe3unenta PO ot 01.09.2014 N 599)

J{rcconbBepbl

CrieniuanbHO pa3paboTaHHbIE WIH
MOJTrOTOBJICHHBIE O€30IacHbIE C TOYKU 3pPEHUS
KPUTUYHOCTH pEe3epByapbl (Hampumep, Majuoro
nuaMeTrpa, KojblieBble WM - npsmoyroibHbie(7309 00;
2.3.2.2. [pe3epByaphl) Ul HCTIOJIb30BaHUS HA YCTAaHOBKAX
o nepepadoTKe, KaKk OHU oIpeseseHbl B myHkTel8479 89 970 8
2.3.1, 1 pacTBOpeHUs] OOJIyYEHHOTO SAEPHOTO
TOIJIMBA, KOTOpbIE CHOCOOHBI  BBIAECPKUBATH
ropsiuyi0, BBICOKOKOPPO3HOHHYIO JKUIKOCTH U
MOTYT TUCTAaHLIMOHHO 3arpy’KaThCsl U TEXHUUECKH
00CITyKUBATHCS

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[TosicnuTensHOE 3amMeuyanue. B aucconpBepbl 00BIYHO MOCTYHAET U3MENbYCHHOE OTpadoTaBIIee
TOIUIUBO. B 3THX 6€30MacHbIX C TOUKH 3pE€HUS] KPUTUYHOCTHU pe3epByapax 00IydeHHBIN SAepHBIHA
MaTepHall pacTBOPSIETCS B a30THOM KHMCIIOTE, U OCTAIOIIMECs 00pe3KH 000JI0UeK BBIBOIATCS U3
TEXHOJIOTMYECKOT0 TOTOKA.

(B pen. Ykaza IIpesunenta PO ot 01.09.2014 N 599)

JKCTPAaKTOPbl U 00OPYIOBAaHUE JUIS SKCTPAKLUY,
[pacTBOpUTENIEM

CrienanbHO pa3paboTaHHbIC WIH
MOJTOTOBJICHHBIE KCTPAKTOPHI C PACTBOPUTEIIEM
(Takue, Kak HacaOYHbIC WJIM IyJbCAIlHOHHBIC
KOJIOHHBI, CMECUTEIILHO-OTCTOMHEIC arraparhl
WIA EHTPOOESKHBIE KOHTAKTHBIC aIllapaThl) JJIs
WCIIONIb30BAaHUsI HA YCTAaHOBKE MO TepepaboTke
00JIy4eHHOT'O TOTIJINBA

2.3.2.3. 847989970 8

(B pex. Ykasos [Ipe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)

JKCTPAKTOPBI C PACTBOPUTENEM JOJDKHBI OBITh
YCTOMYUBBI K KOPPO3HMOHHOMY BO3JICUCTBUIO

A30THOU KHCIIOTHI, W3TOTABIINBATHCS C
CoOJTIOIeHIEM Ype3BhIYAHO BBICOKHX
TpeOoBaHU (BKITFOUAS MIPUMEHEHHE

CIEeNUAbHBIX METOJIOB CBapKW, WHCIEKIIHH,
oOecriedueHHe W  KOHTPOJIb  KadecTBa) W3




MaJOyIJIEPOJMCTBIX ~ HEPXKABEIOIIUX  CTAJICH,
TUTaHa, LUPKOHHUS W JOPYTUX
BBICOKOKAYECTBEHHBIX MaTEPUAIIOB

[losicauTensHOE 3amMe4yaHue. B IKCTPakTOpbl ¢ pPAaCTBOPUTENEM IIOCTYMAeT Kak pacTBOP
00JIy4eHHOTO TOIUIMBA U3 JUCCOJIEBEPOB, TaK M OPraHUYECKH PAaCTBOP, C MOMOIIBIO KOTOPOTO
pa3NeNAloTCs  ypaH, IUIyTOHMH M TPOAYKTH JeneHus. OOopynoBaHHE sl IKCTPAKIHUU
pacTBOpUTENIEM OOBIYHO KOHCTPYUPYETCSI TAKUM 00Pa30M, YTOOBI OHO YJIOBIETBOPSIIO KECTKHM
HKCIUTYaTalMOHHBIM TPEOOBAaHUAM, TaKUM, KaK JUTUTEIBHBIH CPOK CIY)XKOBI 0€3 TEXHHYECKOTO
OOCITy>)KUBAHHSI UJIH JIETKasi 3aMEHsIeMOCTb, IPOCTOTA B AKCIUIyaTAl[MH U YIPABICHUH, a TaKKe
rMOKOCTh B OTHOLICHUH N3MEHEHUS ITapaMeTPOB IpoIiecca.

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)

XUMHUYECKUE pe3epByapbl I BBIICPKUBAHUS
WU XpaHEHUs

CnenuanbHO pa3paboTaHHbIE W
[MOJATOTOBJICHHEIE pe3epByapsl U1t
BbIJICPKABAHUS WIn XpaHeHus JUIS
WCTIONIb30BAaHUsI HA YCTaHOBKE MO TepepaboTke
00Jy4eHHOTO TOIIMBA YCTOWYNBBIE K
KOPPO3HMOHHOMY BO3JEHCTBUIO a30THOU KUCIIOTHI,
WN3TOTOBJICHHBIE u3 MaJOyIJIEpPOJAUCTBIX

HCPKaBCIOINX CTaHGfI, TUTAHA WKW LTUPKOHUA
MU IPYTUX BBICOKOKAYECTBEHHBIX MAaTEPHAoB. (7309 00 300 0;
2.3.2.4.
PesepByapbl 1S BBIACPKUBAHUSA WM XPAHEHHS7310 10 000 0
MOTYT OBITb CKOHCTPYHMPOBAHBI TaKUM OOpa3oM,
I-ITO6I>I ux OKCILTyaTalu-d )41 TEXHHUYCCKOC
00CITy>)KUBaHHE TTPOU3BOIMIIHCH IUCTAHIIMOHHO, U
MOTYT UMETh CIIEIYIOIINE OCOOEHHOCTU C TOYKH
3peHHS KOHTPOJIS 32 SACPHOU KPUTHYHOCTHIO:

1) GOopHBIN SKBUBAJICHT CTEHOK WJIM BHYTPEHHUX
KOHCTPYKLUH paBeH uiH 6ombiue 2%;

2) UWIMHIPUYECKHE  PE3EpByapbl  UMEIOT
MaKCHUMabHBIA tuametp 175 mwm, oo

3) TpsSIMOYTOJIbHBIH WIJIM KOJBIIEBOW pe3epByap
MMEET MAKCUMAJIBHYIO IIIUPUHY 75 MM

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

[TosicHuTenpHBIC 3aMevanus. Ha aTare sKCTpakiuu pacTBOPUTEIEM 00pa3yIOTCS TPH OCHOBHBIX
TCXHOJIOTUUYCCKUX IIOTOKAa XUIAKOCTH. Pe3epByapI>1 IJid  BBIACPIKUBAHUA WM XPaHCHUSA
WCIIONB3YIOTCA B lajbHEeHIel 00paboTKe BCeX TPeX MOTOKOB CIEAYIOIINM 00pa3oM:

(B pen. Ykaza IIpe3sunenta PO ot 01.09.2014 N 599)

a) pacTBOpP YMCTOrO a30THOKUCIIOTO ypaHa KOHLIEHTPUPYETCSI BBIIIAPUBAHUEM U NPOMCXOIUT
[TPOLIECC ACHUTPALIMH, [JI€ OH IPEBPAILAETCSA B OKCHUJT ypaHa. DTOT OKCHJ] TOBTOPHO UCIIOIb3YETCS
B /IEPHOM TOILJIMBHOM LIUKJIE;

0) pacTBOpP BBHICOKOAKTUBHBIX MPOIYKTOB JICJIEHUSI OOBIYHO KOHIIEHTPUPYETCS BBIMIAPHUBAHUEM U
XPaHUTCS B BUAC KOHLEHTPUPOBAHHOW MXMAKOCTHU. JTOT KOHLEHTPAaT MOXET BIIOCIEICTBUU
NpONTH BhIApUBaHHE WM OBITH IpeoOpa3oBaH B (HOpMy, NPUTOIHYIO Ui XPAaHCHUS WIH
3aXOPOHCHMS;

C) pacTBOp YHCTOrO HHUTpaTa IIYTOHHUSI KOHLEHTPUPYETCS M XPAaHUTCS JI0 MOCTYIUICHHUS Ha
NaJIbHENIINE 3TAIbl TEXHOJIOTMUYECKOT0 IIpoliecca. B yacTHOCTH, pe3epByapsb! AJis BbIICPKUBAHUS




WM XpaHEHHs] PACTBOPOB IUTYTOHHSI KOHCTPYHPYIOTCS TakuM oOpa3oM, 4YToObl H30exkarh
CBA3aHHLIX C KPUTUYHOCTBIO HpO6HeM, BO3HHUKAIOMIIUX B pC3YyJIbTATC U3MEHEHUH B KOHICHTpAauu
iy (opMe TaHHOTO MOTOKaA.

2.3.2.5. Wckmouena. - Ykas [Ipesuaenta PO ot 21.06.2000 N 1151

HeiTpoHHBIE U3MEPUTEIBHBIE CUCTEMBI

CrieruaabHO pa3paboTaHHbBIE WA
MOATOTOBJICHHBIC HEUTPOHHBIC H3MEPHUTEIIHHBIC
2.3.2.5. CUCTEMBbI JUisi MHTerpauuu u wucnoiaszoBanus c(9030 10 000 0
ABTOMATHU3UPOBAHHBIMU CHCTEMaMU
TEXHOJIOTUYECKOTO KOHTPOJS Ha YCTaHOBKE IS
nepepadoTKH 00JTy4eHHBIX TOTUJTMBHBIX
DJIEMCHTOB

(m. 2.3.2.5 BBeneH YkazoMm Ilpesunenta P® ot 01.09.2014 N 599)

[losicHuTeNnbHOE 3aMe4yaHHe. DTH CHUCTEMBI BKIIOYAIOT B ce0sl BOSMOXHOCTH WM3MEPEHHS H
pacno3HaBaHMS AKTUBHBIX U TACCHBHBIX HEHTPOHOB B IEJISX OMPEIEIICHHS KOJTMYECTBA  COCTaBa
nensimierocss marepuaia. KomrmiekTHash cUCTeMa COCTOMT M3 HEWTPOHHOTO TeHepaTopa,
YCUJIMTENICH W DJIEKTPOHUKH JUIsi 00paboTKku curHaioB. B cdepy oxBara mynkra 2.3.2.5 He
MO/INa/Ial0T NMPUOOPEI OOHAPYKEHUS HEUTPOHOB M M3MEPHUTENbHbIE PUOOPHI, pa3paboTaHHbIE
ISl ydeTa sepHBIX MaTepHalIOB U JUIA 1€ TrapaHTuil WiM JIIo0OTo JAPYroro MpuMeHEHUs, He
MMEIOIIETO OTHOIICHUS K MHTETPAIIMH U UCIIOJIB30BAHUIO C ABTOMATU3UPOBAHHBIMHI CHCTEMaMH
TEXHOJIOTUYECKOTO KOHTPOJSI Ha YCTAaHOBKE JJIsI NepepadOTKH OOJYYEHHBIX TOILTMBHBIX
HIIEMEHTOB.

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PD ot 01.09.2014 N 599)

2.3.2.6. Wckmouena. - Ykas [Ipesuaenta PO ot 21.06.2000 N 1151

YCTaHOBKM IS W3TOTOBJIEHHMS  TOIUIMBHBIX
DIEMEHTOB I SAEPHBIX  PEAKTOpPOB U
CrenHaIbHO Pa3pab0oTaHHOE UJIH MOATOTOBICHHOE
o0opyoBaHue Al HUX

BBogHoe 3ameuaHue. SlnepHbIE  TOIJIMBHBIC
DJICMCHTBI HpOI/IBBOI[HT 13 OHOI'0 UJIn 60.HBI_HGFO
YrCiia MCXOIHBIX WM CHEHHAILHBIX IEIISIIUXCS
MaTepI/IaJIOB, IIOMMCHOBAHHBIX B pa31[ene 1
nanHoro Cnucka. Jlos Hamboliee THUITMYHOTO

OKCHIHOI'O BHUOA TOILJINBa YCTaHOBKH]
MPEICTaBICHBI 000pyI0BaHUEM TUTst
[IPECCOBaHU, CIICKaHM, Ui OBKU "
b4 COPTUPOBKH  TabOJIETOK. OO6patenne co
CMCIIIaHHBIM OKCHUIHBIM TOIIJIINBOM|

OCYIIECTBIISIIOT B TEPYATOYHBIX OOKCax WIIH
HKBHUBAJICHTHOM O0OPYIOBaHUH A0 TEX MOp, MOKA
OHO HE 3aKJIF0YEHO B 000104Ky. Bo Beex cimydasx
TOTUIMBO TEPMETUUYECKU 3aBapUBACTCS BHYTpPU
MOAXOAAIICH 000JIOUKH, KOTOpas pa3paboTaHa
KakK JUIsl IEPBUYHOM YITAKOBKH, 3aKJIKOYAIOIIEH B
cebe TOIUIMBO, TaKk M JJId oOecHeyYeHUs
MPUTOTHBIX SKCTUTYaTallHOHHBIX XapaKTePUCTHK U
0€30MacHOCTH B TEUYEHWE OJKCIUTyaTallid B
peaktope. Takke BO Bcex cCllydasx HEOOXOIUM
KOHTPOJIb Ha CAMOM BBICOKOM YPOBHE IIPOIIECCOB,
onepanuit U o0opyoBaHus, YTOOBI




rapaHTUPOBaTh MPOTHO3UpPYEMble U Oe30macHbIe
DKCIUTyaTaI[MOHHBIE XapaKTEPUCTUKHU TOILIINBA.

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)

[losicuutensHoe 3aMeyaHue. Buasl 00opynoBaHHUS, KOTOpbIE pPacCMaTpPUBAIOTCS — Kak
MOAMAaTaIoNfe MoJ 3HaueHue (paszbl "W chenuanbHO pa3paboTaHHOE WM TMOATOTOBICHHOE
oOopynoBaHue" Ui UW3TFOTOBJCHMSI TOIUIMBHBIX DJIEMEHTOB, BKIIOYAIOT CIEAYIOLIee
o0opynoBaHue, KOTOPOE:

a) OOBIYHO BCTYNAeT B HEMOCPEACTBEHHBI KOHTAKT WJIM HEIIOCPEICTBEHHO 00pabaThIBaeT MU
YIIPaBISET TEXHOJIOTUYECKUM IIOTOKOM SIEPHOTO MaTepraa;

0) OCYIIIECTBIIACT CBAPKY 00OJIOUKH, BHYTPU KOTOPOU HAXOAUTCS sIICPHBIN MaTepual;

B) KOHTPOJIUPYET 1IEJIOCTHOCTH 000JIOUKH WJIM CBAPHOTO 111BA;

') IpOBEPsIET XapaKTEPUCTUKHU TOIUIMBA, 3aKITI0UEHHOTO B 000JI0UKY;

1) UCTIONIB3YeTCs JUIsl COOPKH TEIUIOBBIACISIONINX SJIEMEHTOB
(nmm. "n" BBeneH Ykazom Ilpesunenta P® ot 01.09.2014 N 599)
Takoe 060pyanOBaHUE UM CUCTEMbI 000PYIOBaHHUS MOTYT BKJIIOYATh!

1) cmenmanbHO pa3pabOTaHHBIC WM TIOJATOTOBJICHHBIC ITOJTHOCTBIO aBTOMATH3HPOBAHHBIC
YCTaHOBKH KOHTPOJISI TAOJIETOK JJISl IPOBEPKU KOHEUHBIX Pa3MEpPOB U JIEPEKTOB MOBEPXHOCTH
Ta0JIETOK TOIIMBA;

2) crnenuagbHO pa3pabOTaHHBIC WM IOJATOTOBJICHHBIC CBAapOYHBIC ABTOMATHI JUISI HABapKH
KOHIICBBIX 3arny1uel< Ha TOIIJIMBHBIC CTep)KHI/I;

3) crieranbHO pa3paboTaHHBIE HITM MTOATOTOBIICHHBIE AaBTOMAaTHYECKNE YCTAHOBKU HCIIBITAHUS U
KOHTPOJIS JUI TPOBEPKH IIEJIOCTHOCTH TOIUIMBHBIX CTEp)KHEH B cOope. JlaHHBIE yCTaHOBKH
OOBIYHO BKJIIOYAIOT 00OPYAOBAaHHE IS

a) PEHTT€HOBCKO MPOBEPKH CBAPHBIX IIBOB CTEPKHEN U KOHIIEBBIX 3arIyIIEK;

0) onpeneNeHrs TeUH Telrs U3 ONPECCOBAHHBIX CTEPIKHEH:

B) ramMMma-CKaHMPOBAHUS CTEP)KHEH JUIS TPOBEPKH IMPABUIBHOIO HAIMOJHEHUS TOIUTHBHBIMHU
Ta0JIeTKaMU;

4) CIICnuaJIbHO pa3pa60TaHHble WJIN MOATOTOBJICHHBIC CHCTCMBbI JJIsI M3IOTOBJICHHA 000J104YeK
TCIIJIOBBIACIIAOIIUX 3JIEMCHTOB.

(n. 4 BBennen Ykazom IIpesunenta PO ot 01.09.2014 N 599)
(mo3unus 2.4 B pen. Ykasza [Ipesunenta PO ot 12.05.1997 N 468)

CrnennanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE YCTAHOBKH M 000pyI0BaHHE IS
pa3feneHus M30TONOB  NPUPOJHOTO  ypaHa,
O00CTHEHHOTO  ypaHa WM  CIEIHAIBHOTO
[pacIIEeTUIAIONIeT0Cs MaTepuarna, KpoMme
QHATTUTHICCKUX TIPUOOPOB:

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

BBogHOe 3amedanue. Y CTaHOBKH, 000pYyIOBaHUE
W TEXHOJIOTMH JUJIS pa3/ieJIeHNs U30TOIOB ypaHa B
psiie CllydaeB TECHO CBSI3aHbl C YCTaHOBKAMH,
000py/ZIOBaHUEM U TEXHOJOTUSIMHU pa3felieHus
M30TONOB "Apyrux siaeMeHTOB". B oTaenbHBIX
CIIy4astX KOHTPOJb COIJIACHO IMYHKTY 2.5 Takke
COOTBETCTBYIOIIUM 00pa3oM MPUMEHSETCS K
YCTaHOBKaM " 000pyI0BaHUIO,
MpeAHa3HAYEHHBIM Il pa3AelieHus] U30TOIOB
"mpyrux osnemeHtoB". Takol KOHTpPOJL 3a
YCTaHOBKAMH U 00OPYIOBAaHUEM TSI Pa3eiieHuUs

2.5.




W30TOMOB  "NIPYTMX  3JEMEHTOB"  JIOTMOJHSET,
KOHTPOJIb 32 YCTAaHOBKaMU U 00OpyHOBaHUEM,
KOTOpBIE  CICNHAIBHO TMpEIHA3HAYCHBl  WIIN
MOATOTOBJICHBI i 00pabOTKU, MCIOIB30BaHUS
WITH MPOM3BOJICTBA CIIEIUAILHOTO
PaCHICIUISIIONIETOCd MaTepHualia, OXBaThIBAEMOI'O
HacTosmuM CrruckoM. JlaHHBIN JOTOIHUTEIBbHBIN
KOHTPOJIb COIJIACHO IYHKTY 2.5 HENPUMEHUM K
MpOIeCCY  DJIEKTPOMATHUTHOTO  pa3ieieHUs
M30TONOB, KOTOPBIM MOANATAET MOJI MOJIOXKEHUS
Cnucka 00OpymoBaHWS W MaTepHalioB, B
OTHOIIICHUU KOTOPBIX benepanbHBIM
3aKOHOJIaTeJILCTBOM YCTAHOBJICH CIICIIHAIbHBIN
MOPSIIOK IKCIIOPTa M UMIIOpTa 000pYAOBaHUS U
MaTepHaIOB JIIBOMHOTO Ha3HAUYCHMUS u
COOTBETCTBYIOIINX TEXHOJOTUM, TPUMEHSIEMBIX B
SIIEPHBIX LETISX.

[l cnenyronmx MnpoueccoB KOHTPOJIb COTIIACHO
MyHKTY 2.5 OJAWMHAKOBO TPUMEHUM  BHE
3aBUCHMOCTH OT TOTO, IMpearoyiaraercs Jin
MCIIOJIb30BaTh JAHHBIN Ipolece ISl pa3aeiacHus
W30TOIMOB ypaHa WM ISl pa3JesieHuss U30TOIOB
"Ipyrux  SIeMEHTOB":  Ta30LeHTPU]YKHBIHI
nporiecc, razoandGy3uOHHBIN TpoIiece, MPoIecc
M1a3MEHHOTO pa3/ieleHHs] U a’pOAMHAMUYECKUE
MPOIIECCHI.

I[J'I}I HCKOTOPBIX MNPOHCCCOB HX IMPUMCHUMOCTD|
TUTS pa3JieNICHHs K30TOIIOB ypaHa 3aBUCHT OT TOTO,
KaKoW aeMeHT pazzaensercsa. K atum mporeccam
OTHOCSTCS: TPOIIECCHI, OCHOBAHHBIC HA JIA3EPHOM,
pa3zfeneHny (HarpuMmep, MOJIEKYJISIPHBIA METOJ
Ta3epHOr0 pas3feiieHus HW30TONMOB W JIa3epHOE
pasfeNieHne M30TOMOB [0 METOAY aTOMapHBIX
MapoB), XUMUYECKHI OOMEH U MOHHBIA OOMEH.

CrenoBaTemnbHO, HOCTABIIUKH JOJKHBI
OLICHUBATb 3TH IMPOLCCChI JIIsL KaXxXaoro
OTAETHHOTO ciryJas, C TeM YTOOBI
COOTBETCTBYIOIIUM obpazom IIPUMEHSITh

MMOJI0KEHUS O KOHTPOJIE COTJIACHO MYHKTY 2.5 s
MCII0JIb30BAHUS U30TOIOB "IPYTUX AJIIEMEHTOB'".

(B pen. Ykazos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

'Y cTaHOBKH TS pasnencHus HU30TOIOB

2.5.1. MPUPOJHOTO ypaHa, oOemHeHHoro ypana wunul8401 20 000 0
CHEIHAIbHOTO PaCHICTUISIONIETOCs MaTepraa

(B pen. Ykazos IIpesunenta PO ot 04.02.2004 N 141, ot 14.10.2008 N 1464)
CreruanbHO pazpaboTaHHOE W

2.5.2.

IIOATOTOBJICHHOC OGOpy&OBaHHG AJId pasaCJICHUSA

W30TOINOB MPHUPOJHOTO ypaHa, OOEIHEHHOTO




ypaHa WIH CHEHUAIBHOIO pPAaCHICTUISIONIErocs
MaTepuaia, KpoMe aHaTUTHIYECKUX TPUOOPOB:

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

CrneunaiabHO pa3paboTaHHbIE WK
MOITOTOBJICHHBIE Ta30BbIC LIEHTPUGYTH U Y3IIbI U
KOMIIOHEHTBI ISl MCIIOJIb30BaHMUSI B Ta30BBIX
[EeHTpUPyTax

2.5.2.1. 8401 20 000 0

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

BBonHoe 3ameuanue. [a3oBas meHTpugyra OOBIYHO COCTOUT W3 TOHKOCTEHHOTO IMIIMHIIPA
nMaMeTpoM OT 75 MM 10 650 MM C BEpPTHUKaIbHOM IEHTPAIBLHONW OChIO, KOTOPBII MOMEIIEH B
BaKyyM W BpalIaeTCsl C BBICOKOW OKPYXHOW ckopocThio mopsiaka 300 m/c umu Gomee. s
TOCTUKEHHS O0JIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHallbl BPALIAIOUIMXCS KOMIIOHEHTOB
TOJDKHBI UMETh BBICOKOE 3HAUCHHE OTHOIICHUS! IPOYHOCTH K IJIOTHOCTH, a pOTOpHas cOopka H,
CJIEIOBATENIbHO, OTHEIbHbIE €€ KOMIIOHEHTHI JOJDKHBI M3TOTOBIISTHCS C BBICOKOW CTEMEHbIO
TOYHOCTH, YTOOBI pa3banaHc OblT MUHUMAaIbHBIM. B oTimume oT Apyrux neHTpugyr ra3zonas
neHTpudyra Juisi o0oramieHrs ypaHa UMeeT BHYTPH POTOPHOM KaMephl Bpallarollyrocs(uecs)
neperopoaky(n) B ¢dopme OUCKa M HEMOABIDKHYIO CHCTeMy mojaud U orBoja raza UF,
COCTOSIIIYIO, [0 MEHBIIIEH Mepe, U3 TpeX OTIENbHBIX KaHAJOB, JIBa U3 KOTOPBIX COEJAMHEHBI C
TIOMaTKaMH, OTXOSIIUMH OT OCH POTOpa K epupepuitHoN 4acTH pOTOPHON Kamepsl. B Bakyyme
HaXOJUTCS TaK)K€ PsAJl BAXKHBIX HEBPALLIAIOLIUXCS AJIEMEHTOB, KOTOPbIE, XOTS U UMEIOT 0CO0YIO
KOHCTPYKIIMIO, HE CJIOKHBI B U3TOTOBJICHUH U HE N3TOTABIMBAIOTCA U3 YHUKAIBHBIX MAaTEPHAIIOB.
[lenTpudyxHass ycTtaHoBKa TpeOyeT OOJNBIIOrO0 YHCIA 3THX KOMIIOHEHTOB, TaK 4YTO WX
KOJIMYECTBO MOXKET CIYKUTh BaKHBIM HHIUKATOPOM KOHEYHOTO HCIIOJIB30BAHHUS.

(B pen. Ykasos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

[losichutensHOE 3ameuanne. HekoTopas mpoaykmwus, nepeurcieHHas B myHkrte 2.5.2.1, nubo
HETIOCPEJICTBEHHO CompuKacaeTcss ¢ TexHojormueckuMm razoM UFg, nmbo HemocpeacTBEeHHO
yIpaBiIseT HEeHTPUPYraMu U MPOXOXKAECHUEM ra3a OT LEHTPU(DYru K HEHTpU]YTe U OT KacKaaa K
kackany. Kopposuecrolikue k UFs MaTepraisl BKIHOYAIOT ME/lb, METHBIE CIIJIaBbl, HEP>KABEIOILYIO
CTaJlb, AIFOMUHNN, OKCH/JI AJIFOMUHUS, AIFOMAHUEBBIC CIIIaBbl, HUKEJb WM CIUIABbI, COAEPIKALIUE
60% unu OoJiee HUKES 10 BeCy, U GTOPUPOBAHHBIC YIIIEBOIOPOIHBIC TIOJTUMEPHI.

(mosicuuTenbHOE 3amedanue BBeaeHo YkazoM [Ipesuaenta PO ot 01.09.2014 N 599; B pen.

Ykasa [Ipesunenta PO ot 14.11.2017 N 546)
2.52.1.1. Bpamaroniecs KOMIOHEHTHI:

[ToHBIE POTOPHBIE COOPKHU

ToHKOCTEHHBIE IMIMHIPBI WK PAJ] COETUHEHHBIX
MEXKIy €000  TOHKOCTEHHBIX  IHJIMHJIPOB,
W3rOTOBJIEHHBIX W3  OJHOrO  wWiIn  Oosee
MaTEepHajOB C BHICOKUM 3HAUEHHUEM OTHOIICHUS
NPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
MOSICHUTEIbHBIX 3aMEYaHMsIX K MyHKTam 2.5.2.1.1
- 2.5.2.1.1.5. CoeauHeHne HWIMHIPOB MEXIY|
co0OH OCyIIeCTBISETCS NpPU TOMOIIM THOKHX
CHIIb()OHOB MJIM KOJ€ll, YKa3aHHbIX B ITyHKTE
2.5.2.1.1.3. CoOpanHblii poTtop uMeer
BHYTPCHHIOIO(ME) Teperopoaky(n) M KOHIIEBBIC
y371bl, yKazaHHble B nyHktax 2.5.2.1.14 mun
2.5.2.1.1.5. Ognako mosHast cOOpKa MOXKET OBITh
MOCTaBJIEHA 3aKa3YMKy B YaCTUYHO COOpaHHOM

2.5.2.1.1.1. 8401 20 000 0




Buae. Takas IIOCTaBKa TakKKe  IOIJIEKHT
HKCIIOPTHOMY KOHTPOIIIO

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

2.5.2.1.1.2.

PoTtopHbie TpyOBI

CrieruajbHO pazpaboTaHHbBIC WY
MOATOTOBJICHHBIE TOHKOCTEHHBIE LMJIMHIPHL C
TOJIIIMHON CTEHKU 12 MM WM MEHEe, TUaMETPOM,
oT 75 MM 10 650 MM, U3TOTOBJICHHBIC U3 OJHOTO
uiu  OoJiee MaTepuajoB, WMEIOIIUX BBICOKOE
3HAUCHHE OTHOLIEHUS MPOYHOCTU K TIOTHOCTH,
YKa3aHHBIX B TIOSICHUTEIbHBIX 3aMEUaHUAX K|
nyHkTam 2.5.2.1.1 -2.5.2.1.1.5

8401 20 000 0

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.1.1.3.

Kosnba mim cuibGoHbI

CrneunaiabHO pa3paboTaHHbIE WK
MOATOTOBJIICHHBIE KOMIOHEHTBHI MJI CO3JaHus
MECTHOM OMOpBI [IJIi POTOPHON TPyOBI WK
COCAMHEHUs psifa pOTOpHBIX TpyO. Cuib(hoHbI
MPEJCTaBISIIOT COOO0M KOPOTKHE IMJIMHIPHI C
TOJIIIMHON CTEHKH 3 MM WJIM MEHee, JUaMeTPOM
or 75 MM 1m0 650 MM, uMerommX oauH Todp U
W3TOTOBJICHHBIE M3 OJHOIO U3 MAaTepHalioB,
MMEIOLINX  BBICOKOE 3HAYCHHE  OTHOILEHUS
MPOYHOCTH K  IUJIOTHOCTH, YKa3aHHbIX B
MOSICHUTEIBHBIX 3aMEYaHuAX K myHkTam 2.5.2.1.1
-2.5.2.1.15

8307,

8401 20 000 0

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.1.1.4.

[Ieperoponku

CnenuanbHO pa3paboTaHHbIE W
MOJTOTOBJICHHBIE KOMIIOHEHTHI B (OpMe IHCKA
nramMeTpoM oT 75 MM a0 650 MM 1Sl YCTaHOBKH,
BHYTPU POTOPHOU TPYObI LEHTpU(DYTH C LETbI0
W30JMPOBAaTh BBINTYCKHYIO KaMepy OT TJIaBHOH
pa3IeNUTEIbHON KaMephl U B HEKOTOPBIX CITyYasix,
s ynydmeHust mupkyisiuun raza UFs BayTpH
[JIaBHOW Pa3/ICNIUTEIIbHOM KaMepbl POTOPHOML
TpyObl ¥  M3TOTOBJIEHHbIE U3 OJHOTO U3
MaTepualioB, HWMEIOIIMX BBICOKOE 3HAYEHUE
OTHOILIEHHS TPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX
B MOSICHUTEIBHBIX 3aMEUaHUSAX K IIyHKTaMm
2.52.1.1-252.1.15

840120 0000

(B pen. Ykazos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.1.1.5.

BepxHue/HUKHUE KPBIIIKU

CrnennaiabHO pa3paboTaHHbIE WK
MOJATOTOBJICHHBIC KOMIIOHEHTHI B (hOpME IHCKa
nuaMeTpoM oT 75 MM 10 650 MM 111 TOUYHOTO
COOTBETCTBUS IMAMETPY KOHIIOB POTOPHOU TPYOBI

840120 0000




1 BO3MOKHOCTH ynepxuBaTh UFs BHyTpHU ee. OTH
KOMIIOHCHTBI HCIIOJIB3YIOTCA IJisk TOTO, I-ITO6I:I
MOJICPKUBATh, YAEPKUBATh WIM COJEP)KaTh B
ce0e KaKk COCTaBHYIO YacTh JJIEMEHTHI BEPXHETO
MONUINITHUKA (BEPXHSS KPBIIIKA) UM CIY>KUTh B
KauecTBE  HECYyIled YacTh  Bpallaloluxcs
DJIEMEHTOB HIDKHEro TMOAIIMIHUKA  (HUKHSSA
KpBIIIKA), ¥ W3rOTABIMBAIOTCA W3 OJHOTO W3
MaTepuaioB, MMEIONIMX BBICOKOE 3HAUYEHUE
OTHOILICHUA MPOYHOCTH U INIOTHOCTH, YKA3aHHBIX
B MOSCHUTENbHBIX 3aMEUYaHMSIX K IyHKTaM
2.52.1.1-252.1.1.5

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[TosicHuTenpHbIe 3amMedanus (K myHktam 2.5.2.1.1 - 2.5.2.1.1.5). MaTtepuaiibl, HCTIOTb3yEeMBbIE TS
BpAIAIOIINXCSI KOMIOHEHTOB LIEHTPU(YT, BKIIOYAIOT:

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)

a) MapTEHCUTHOCTAPEIOLINE CTaIM, UMEIOUINE MAKCUMAJbHBIM MpeAes MPOYHOCTH Ha pa3pbiB
1,95 I'Tla nnm Goiee;

(B pen. Ykaza IIpe3unenta PO ot 01.09.2014 N 599)

0) aMIOMUHUEBBIE CIUIABBI, UMEIONINE MaKCUMAaJIbHBIN Mpenen nmpoyHocty Ha paspeiB 0,46 I'Tla
1 OoJiee;

(B pen. Ykaza [Ipe3sunenta PO ot 01.09.2014 N 599)

B) BOJIOKHUCTBIE MaTe€pHalbl, PUTOJHbBIE ISl UCIOJIb30BAHUSA B KOMIIO3UTHBIX CTPYKTypax U
MMEIoIIMe 3HAUYCHHsI yaeabHoro Moayist 3,18 x 10° M unu 6os1ee 1 MaKCUMaIbHOTO YIETbHOTO
Mpezesia IpOYHOCTH Ha pa3pbiB 7,62 x 10° M nim 6onee ("'yaenbHbIA MOAYIE" - 3TO MOy FOHTa
B H/kB. M, neneHHbI Ha ynenbHbIH Bec B H/ky0. M; "MakcuManbHBIA YAENBHBIA Tpeseln
[MPOYHOCTH HA Pa3phIB" - ’TO MAKCUMAIBHBIN TTPEIes MPOYHOCTH Ha pa3pbiB B H/KB. M, neneHHBIN
Ha yJenbHbIN Bec B H/ky0. m).

(B pen. Ykaza IIpesunenta PO ot 14.11.2005 N 1318)

2.5.2.1.2. |CTaTquCI<I/Ie KOMITOHCHTBHI:

(B pen. Ykaza IIpe3sunenta PO ot 01.09.2014 N 599)

2.52.1.2.1. [TomMUIHUKN ¢ MAarHUTHOU IMOBECKOI:
CrnennanabHO pa3paboTaHHbIE WY
[MOJITOTOBJICHHBIE MOJIIHMITHUKOBBIE Y3JIBI,
COCTOSIIIE u3 KOJIBIIEBOT'O MAarHurTa,
[IOIBEIIEHHOIO B o0oiime, coJieprKalleit
neMIUPYIONTYIO cpeny. Oboiima

n3roraBiauBaercs u3 croiikoro k UFs Marepuanal
(cM. TIOSICHUTENTPHOE 3aMEyaHHe K IIYHKTY)|
2.5.2.1). Maraut coeaMHSETCS C TOJIIOCHBIM
HAKOHEYHUKOM  WJIA  BTOPBIM  MarHUTOM,
YCTAHOBJICHHBIM Ha BEPXHEU KPBIIIKE, YKa3aHHOM
B myHkre 2.5.2.1.1.5. MarHuT MOX€T HMETh
(dbopMy KOJIbLIa C COOTHOIIIEHHEM MEX /1y BHEITHUM!
U BHYTPCHHHM JTUAMETPaMH, MEHBIIUM WU
paBHBIM 1,6:1, 1 hopmy, oOecrieunBarOIIYIO:

2.52.1.2.1.1. 8483 30 800

a) HadabHYIO TpoHHIiaemMocth 0,15 I'n Ha metp
uan 0oJee, Ui

0) ocCTaToOyHyl0 HaMarHW4eHHOcTb 98,5% wuny
Oosee, WIn




B) MPOU3BEACHHE MHIYKIUU HAa MaKCHUMAaJIbHYIO
HaNPsKEHHOCTH o1 6omee 80 k/k Ha KyO. MeTp.
Kpome OOBIYHBIX CBOICTB Marepuaa,
HEOOXOMUMBIM  TPEIBAPUTEILHBIM  YCIIOBUEM
SBJIIETCS. ~ OTpaHUYEHUE  OYEHb  MaJbIMU
nomyckamu  (Menee 0,1 MM) OTKJIOHEHUs
MAarHUTHBIX OCEH OT I€OMETPUYECKUX OCEU WIIN
oOecrieyeHre 0co0ON TOMOTEHHOCTH MaTepHuana

MarHuTa

CrnennansHO pa3paboTaHHbIE WIn

MOJrOTOBJICHHBIE aKTUBHBIC MarHuTHBIE
2.5.2.1.2.1.2. A 8483 30 800

MNOIIINITHUKA JUISL HCIIOJIB30BAaHUS B TA30BBIX

[EeHTpUPyTax

(m. 2.5.2.1.2.1 B pen. Yxa3za [Ipe3ugenta PO ot 01.09.2014 N 599)

[losscauTenpHOE 3aMedyaHue. Takue aKTHUBHBIE MarHUTHEBIC OAIIHUITHUKU OOBIYHO HMEIOT
CJICAYIOMIUC XaPAKTCPUCTUKU:

a) mpeHa3HauYeHbI ISl LEHTPOBKHU pOTOPA, Bparatouierocs ¢ yactotroi 600 I'u wim 6ornee, u

0) obecriedyeHbl Ha/Ie)KHBIM MCTOYHUKOM 3JIEKTPONUTAHUS W/WIIM UCTOYHUKOM OecriepeboitHoro
nutanust (UBI) nns dyakimmornpoBanus B TedeHne 00Jiee OAHOTO Jaca.

(mosicuuTenbHOE 3ameuanue BBeaeHO YkazoM [Ipesunenta PO ot 01.09.2014 N 599)

[Ipumeuanue ucknroueHo. - Yka3 [Ipesnnenta P® ot 01.09.2014 N 599

[ToamumauKH/ nemMndepbl

CrneunanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBbIE MOJAIIUIHUKY, COJEpKaIlue
y3e OCb/yIIJIOTHUTEIBHOE KOJIBIIO,

CMOHTHPOBaHHBIH Ha Aemmdepe. Och 0OBIYHO
MPEACTABISIET COOOM BaJl U3 3aKAJICHHOW CTaJIH C
OIHUM KOHIIOM B (opme moxycdepsl U cO
2.52.1.2.2. CpEACTBAMU TMOJCOEANHEHHS K HIKHEN Kpbllke,|8483 30 800
yKkazaHHOH B nyHkTe 2.5.2.1.1.5, Ha npyrom. Bau,
OJIHAKO, MOXKET OBITE COEIMHEH c
CUAPOIMHAMUYECKUM MOAMUIHUKOM. KombIio
uMeeT QGopMy TaOJNETKH ¢ modychepruuecKkum
yrayOJleHrneM Ha OJHOW TOBEPXHOCTH. OTHU
KOMITOHEHTBI MOTYT TOCTaBIJIATHCS OTACIBHO OT
nemndepa. Takue MOCTaBKU TaKXkKe MOMJIEKAT
PKCTIOPTHOMY KOHTPOJTIO

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

MosekyaspHbIE HaCOCHI

CrnennaiabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE IIMIIMH/PHI C BHITOUCHHBIMHU WIIN
BbIJIaBIICHHBIMU BHYTPH CIHUPATbHBIMU

2.5.2.1.2.3. 8414102500

KaHaBKaMHM U C  BBICBEPJIEHHBIMH  BHYTPHU
OTBEPCTUSIMU. THUIOBBIMU pa3MepaMH SIBIISIFOTCS
CIeAylolre: BHYTPEHHUI quaMeTp OT 75 MM 10
650 mM, TommmHa creHku 10 MM uiau Oolee,
UIMHA paBHa auametrpy uiu Oosbiie. KanaBku




OOBIYHO WMEIOT MPSIMOYTOJbHOE IOMEepeuHOe
CeueHHe U TIyOnHy 2 MM UM Oojiee

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.1.2.4.

CTaTopbl IBUTATENCH

CrneunanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE CTATOPBI KOJBIEBOU (hOPMBI /115t
BBICOKOCKOPOCTHBIX MHOT0(a3HbIX
TUCTEPE3UCHBIX (umm PEaKTUBHBIX)
DJIEKTPOABHUTATENEeH IEPEeMEHHOro TOoKa s
CUHXPOHHOW pabOThl B YCIOBHUSX BaKyyMa
gactoroi 600 'y u 6ostee 1 MorHOCTRIO 40 BA 1
6onee.  CraTopsl  MOTyT  COCTOSTH M3
MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOWHOM
DKEIIE3HOM CEpACYHUKE C HU3KUMH TOTEPSIMH,
COCTaBJICHHOM W3 TOHKHMX IUJIaCTUH OOBIYHO
TOJIIMHOMN 2,0 MM HJIU MEHEE

C8503 009900

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.1.2.5.

Kopmyca/mpueMHUKH HEHTpUPYTH

CrneunanabHO pa3paboTaHHbIE WK
MOJTOTOBJICHHBIE KOMIIOHEHTHI ISl Pa3MeIleHUs
B HUX COOpPKM POTOpPHOW TPYyOBl Ta30BOM
neHTpudyru. Kopmyc cocToUT M3 KECTOKOTO
MWIMHApPA C TOJIIMHOW CTeHKH 10 30 MM C
MPENU3UOHHO O0pa0OTaHHBIMH KOHIIAMHU ISt
YCTAaHOBKM TOJIIUITHUKOB U C OIHUM WU
HECKOJIbKUMHU  (UIaHllaMd IS MOHTaxa.
O6paboTaHHbIE KOHIIBI MAPAJUICIIBHBI APYT APYTY
U MePICHANKYISIPHBI TPOJOIBHON OCH IUIUHAPA
B npeaenax 0,05 rpagyca unum menee. Kopmyc
MOJKET TaKXke MPECTABIATh COO0H KOHCTPYKITUIO
AYEHCTOr0 THUIMA JJIs pa3MElIeHUs B HEM
HECKOJIBKUX POTOPHBIX COOPOK.

840120 0000

(B pen. Ykasos [Ipesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.1.2.6.

JloBymiku

CrienanbHO pa3paboTaHHbIC WIH
IIOATOTOBJICHHBIC TPYGKI/I JJIs1 U3BJICYCHUA T'a34
UF; u3 poropHo#i TpyOsI 110 MeToay TpyOku [Iuto
(T.e. c OTBEpCTHEM, HAMPABICHHBIM Ha KPYTOBOIA
MOTOK Tra3a B pPOTOPHOW TpyOe, Hampumep,
MOCPEACTBOM  W3TH0a  KOHIA  paauaibHO
PACIIOIOKEHHON  TPYOKH), KOTOpBIE MOXHO
[IPUKPEIUTD K LICHTPAJIbHON CUCTEME U3BIICYCHUS
rasa

840120 0000

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.2.

CrneunanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE BCIIOMOTaTEIbHBIE CHCTEMBI,

00opyIoBaHue 51 KOMIIOHEHTHI TS




VICTIOJIb30BaHUS Ha ra3oneHTpUpYXKHON
YCTAHOBKE 10 00OTAICHUIO:

BBonHoe 3ameuanue. BcmomoratenbHbIE  CHUCTEMBI, 000pyIOBaHME M KOMIIOHEHTHI
ra3oleHTPUYKHOW YCTAaHOBKH IO OOOTAIICHHWIO MPEACTABISIOT COOOM CHUCTEMBI YCTaHOBKH,
HeoOxoaumele it onaun UF B ieHTpudyru, 1uis cBA3H OTAETBHBIX HEHTPUPYT MEXKIY COOOH
C IIEJIBI0 00pa30BaHUs KACKaI0B (MJIM CTYIEHEH ), 4TOOBI JOCTHYh O0JIee BEICOKOTO 00OTaIIeHHs
1 u3Bsedb "mpoaykt" u "xBocThl" UFs u3 nenTpudyr, a Takke o6opynoBanue, HEOOX0IUMOE [T
MPUBEICHUS B ICUCTBUE IICHTPU(YT WK 1)1 yrpaBieHus yctaHoBkor. O6sraH0 UF ncnapsiercst
13 TBEPIBIX BEILECTB, MOMELICHHBIX BHYTPH IOJOTPEBAEMBIX ABTOKJIABOB, W IMOJAETCA B
razoo0pasHoi (hopme K meHTpudyram gepe3 CUCTeMY KOJUIEKTOPHBIX TPYOOTPOBOJOB KacKaja.
"ITponyxt" 1 "xBocThl" UF,, mocTynaromnme u3 HeHTpUQyr B BUJIE ra3000pa3HbIX MOTOKOB, TAKKE
[IPOXOAAT 4Yepe3 CHUCTEMY KOJUIEKTOPHBIX TpPyOONpPOBOIOB Kackala K XOJIOAHBIM JIOBYIIKaM
(pabotaromum npu temnepatype okono 203 K (-70 °C)), rae oHM KOHICHCHUPYIOTCS U 3aTeM
[IOMEIIAIOTCS B COOTBETCTBYIOLME KOHTEHHEPHI sl TPAHCIIOPTUPOBKU MIIM XpaHeHus. Tak Kak
YCTaHOBKa MO OOOTAIIEHUI0 COCTOMT M3 MHOTHX ThICSU LEHTPU(YT, cOOpaHHbIE B KacKabl,
CO3JIal0TCSI MHOTOKMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIIPOBO/IbI KACKAOB C ThICAYaMH CBapHBIX
[IIBOB, NpPHUYEM CXEMa OCHOBHOW 4YacTH UX COCIWHEHHH MHOTOKPAaTHO MOBTOPSETCS.
O0opynoBaHHe, KOMIIOHEHTBI M CUCTEMbI TPYOOIPOBOJOB M3rOTABIMBAIOTCA C COOIIOACHUEM
BBICOKHX TPEOOBAHUH K BAKYyyM-TUIOTHOCTH U YUCTOTE 0OpabOTKH.

[losicnutensHOE 3ameuanne. HexoTopass mpomykmwus, TepeurciaeHHas B myHkTe 2.5.2.2, nubo
HETIOCPEJICTBEHHO ColpuKacaeTcss ¢ TexHojormueckuMm razoM UFg, nmbo HemocpeacTBEHHO
yIpaBiIseT HEeHTPUPYraMu U MPOXOXKAECHUEM ra3a OT LEHTPU(DYTH K HEHTpUPYTe U OT KacKaaa K
kackany. Kopposuecrolikue k UFs MaTepraisl BKIIOYAIOT ME/lb, METHBIE CIIJIaBbl, HEP>KABEIOILYIO
CTaJlb, AIFOMUHNN, OKCH/JI AIFOMUHUS, AIFOMAHUEBBIC CIIIABbI, HUKEJb WIH CIUIABbI, COAEPIKAIUE
60% unu OoJiee HUKES 10 BeCy, U GTOPUPOBAHHBIC YIIIEBOIOPOIHBIC TIOJTUMEPHI.

(mosicuuTenbHOE 3amedanue BBeaeHO YkazoM [Ipesuaenta PO ot 01.09.2014 N 599; B pen.

Ykasa [Ipesunenta PO ot 14.11.2017 N 546)

CucTeMBbl TI0/1a4U/CUCTEMBI OTBOAA "MpoayKTa" 1
"XBOCTOB"

CrnennaiabHO pa3paboTaHHbIE WU
[OATOTOBJICHHBIE TEXHOJIOTUYECKHE CUCTEMBI HIIN
o0opynoBaHue s OOOTaTHTENbHBIX 3aBOOB,
M3TOTOBJICHHOE WJIM 3AIIMINEHHOE U3 CTOMKHX K
UFs Mateprasnos, BKIIIOYAOIIKE:

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)
8417;

2.5.2.2.1. 840120 0000

[TuTarorye aBTOKJIABbI (MU CTAHIIMH ), TICUYN WIIH
2.52.2.1.1. YCTaHOBKH, mnpuMmeHsemble st nogaun UFs B|8419 89 98;
mporecce oooraeHus
8514

(m. 2.5.2.2.1.1 B pen. Yxaza [Ipe3unenta PO ot 01.09.2014 N 599)

8413 70;
JlecyOnMaTopbl, XOJIOAHBIE JIOBYIIKH MU

Hacochl, ucnoib3dyemble s orBoga UFs B
mporecce  oOoramieHuss Ha  MOCJIEIYIONIYIO
repenavy i Harpesa

2.5.2.2.1.2. 8414 10;

8419 89 98

(m. 2.5.2.2.1.2 B pen. Yxaza [Ipe3ugenta PO ot 01.09.2014 N 599)




2.5.2.2.1.3.

'Y cTaHOBKH AT KpUCTAJJIM3alluu UJIU NICPCBOJIA B
JKUJIKOE COCTOSIHHE, UCHOJIb3yeMble ISl OTBOJIA
UF; B mporecce oOoraiieHusi, ImyTeM CxaTus U
nepeBoaa UFs B )xuakyro uian TBepayio Gopmy

8414 30;
8419 60 000 0;

8419 89 98

(m. 2.5.2.2.1.3 B pen. Ykaza IIpesunenra P® ot 01.09.2014 N 599)

2.5.2.2.1.4.

YCTaHOBKM MOJaun/0TBOAA "MponaykTa' —wWiIn
"xBoctoB" s mepemenieHus UFs B KOHTEHHEpHI

8413 70;
8414 10;
8426;

8428

(m. 2.5.2.2.1.4 BBeaeH

Vkazom [Ipesunenta PO ot 01.09.2014 N 599)

2.5.2.2.2.

Cucremsl KOJJIEKTOPHBIX TpyOOIpOBOIOB
ra30LeHTPUPYKHBIX KACKAI0B

CrneunanabHO pa3paboTaHHbIE WK
MOJTOTOBJICHHBIE CHUCTEMBI TPYOOIPOBOJOB U
KoJuleKTopoB g ynepxanust UFs BHyTpH
EeHTPUDYKHBIX KacKaJloB. Ota CEeTh
TpyOOIIPOBOJIOB OOBIYHO TIPEACTABIISIET COOOM
CUCTEMY C "TpOMHBIM" KOJIJIEKTOPOM, M KaKIas
neHTpudyra - coeauHeHa € KaXKIbIM U3
KOJUIeKTOpoB. Clie1oBaTeIbHO, CXeMa OCHOBHOM
YaCTH UX COEAMHEHUS MHOTOKPATHO MTOBTOPSIETCA.
OHa  TOJHOCTBIO  HW3TOTABIMBACTCA WU
samuiaerca u3 crokux kK UFs marepuanoB ¢
COOJIOZICHHEM BBICOKUX TPEOOBAHHHA K BaKyyM-

8401 20 000 0

MJIOTHOCTH U YUCTOTE 00pabOTKH

N 546)

(B pex. Ykasos [Ipe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

2.5.2.2.3.

Macc-CreKTpOMETPbI/HOHHBIE  UCTOYHUKU IS
UF

CrneunaiabHO pa3paboTaHHbIE WK
MOATOTOBJICHHbBIE Macc-CIEeKTPOMETPHI,
CIOCOOHBIE MMPOU3BOIUTH MPSIMOM OTOOP TIPO0 U3
ra3oBbix 1MOTOKOB UFs m oOmanmaromue BceMH
CJIEIYIOIIUMHU XapaKTePUCTUKAMU:

a) CIOCOOHBIE M3MEPATh HOHBI OT 320 emuHUIL
aTOMHON Maccel WiId Ooslee W 0O0JamaroIIie
paspelieHneM Jydie, ueM 1 noins uz 320;

0) coepkaT HOHHbIE HICTOYHUKHU, U3TOTOBJICHHBIE
W3 HUKENS, HHUKEJICBO-MEIHBIX CIIABOB C
coJiepKaHueM HHKels 1o Becy oT 60% unu 6oiee
WIN  HHUKEJICBO-XPOMOBBIX  CIIABOB  JIHOO

9027 80990 0

BAIUIICHHBIC IOKPBITUCM U3 HUX;




B) COJCpKAT HMOHHM3AIMOHHBIC HCTOYHHKH C
OOMOapIUPOBKON AIIEKTPOHAMH;

') coJiep>KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJTHYIO
TSI ©30TOMMHOTO aHAIK3a

(B pen. Ykasos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

[IpeoOpazoBareny 4acTOThI

CrnennanabHO pa3paboTaHHbIE WK
MOJNTOTOBJICHHBIE IMpeo0pa3oBaTeld  4acTOThHI
(Takke UM3BECTHBIE KaK KOHBEpPTEPHl  WIIN
WHBEPTOPHI) AJIsl MUTAHUSI CTATOPOB JIBUraTeleH,
yKa3aHHbIX B MmyHKTe 2.5.2.1.2.4, unu wyactu,
KOMITOHEHTHI u noacoopKu TaKUX
npeoOpazoBareneil  4acToThl,  oOJaxarolue
00erMH XapaKTepUCTUKAMMU:

8502 39 800 0;
2.52.24. 8502 40 000 0;

8504 40 900 0

a) MHOTO(a3HbBIN YaCTOTHBIA BBIXOJ] B JUANIA30HE
oT 600 'y u Gouee;

0) BBICOKas CTAaOWJIBHOCTH (CO cTabwmim3aruen
yacToThl J1yuiue 0,2%)

(B pen. Ykasos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

CrneunanbHble CTONOPHBIE M PETYIUPYIOLIUE
KJIaIlaHbl

2.5.2.2.5.

(m. 2.5.2.2.5 B pen. Ykaza [Ipezunenta P® ot 01.09.2014 N 599)

[losicHuTenbHOE 3aMeuaHue UcKiIo4eHo. - Yka3 Ilpesuaenta PO ot 01.09.2014 N 599
(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)
[Ipumeuanue ucknrodeHo. - Yka3 [Ipesnnenta P® or 01.09.2014 N 599

CrennaibHO pazpaboTaHHbBIC WA
MOATOTOBJICHHBIE  CTONOpHbIE Kianmanbl  ais8481 30;
2.5.2.2.5.1. obOecrieueHrsT TOCTYIUICHUS '"mpoaykrta' Wiu

"xBoctoB" UF; B Buae ra30oBbIX HOOTOKOB|8481 80
OTIEIBbHON EHTPU(YTH

(m. 2.5.2.2.5.1 BBeaen Ykazom IIpesuaenta PO ot 01.09.2014 N 599)

Knamanel CcuIb(OHHOTO THIIA, pPYYHbIE WIH
ABTOMAaTUYECKHUE, CTOIIOpPHBIE W
perylMpyroIue, U3roTOBICHHBIE U3 MAaTEPUAIIOB,
CTOMKHUX K KOppo3uH, BbI3biBaeMon UF,, wnmun

8481 30;
3allMIIEHHBIE ~ TaKUMH  MaTepuajamu, ¢
2.5.2.2.5.2.
BHYTpeHHUM auamerpoM oT 10 mo 160 wmwm, 3431 80
CIIeUaIbHO npeaHa3HauYCHHBIC I

MOATOTOBJICHHBIE M  WCIOJb30BaHUS B
OCHOBHBIX WJIM BCIIOMOTATEIBHBIX CHCTEMaX|
ra3orneHTPU(YKHBIX YCTAHOBOK O 000TaIICHUIO

(m. 2.5.2.2.5.2 BBeaen Ykazom IIpesuaenta PO ot 01.09.2014 N 599)

[losicHuTenpHOE 3ameuaHue. THUIOBBIE CIELUAIBHO pPa3pabOTaHHbIE MM IOJIrOTOBICHHBIE
KJIaIaHbl BKJIIOYAIOT KJIAMaHbl CUIB(GOHHOTO TUIA, OBICTPOACHCTBYIONIUE 3alIOPHBIE KJIalaHBbl,
OBICTPOJCHCTBYIOIINE KIIAllaHbl U IpyTHE.

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PO ot 01.09.2014 N 599)

CrneunanabHO pa3paboTaHHbIE WK
MOJTOTOBJICHHBIE COOPKM ¥ KOMIIOHEHTBI s

2.5.2.3.




HCITOJTH30BaAHUS npu razoaudpy3noHHOM
oOorareHunn:

BeogHoe 3ameuanue. [Ipu razomuddy3moHHOM MeTOAe pas3AeNeHHs H30TOMOB MPUPOIHOTO
ypaHa, OOCTHEHHOTO ypaHa WM CICIHUATBHOTO PACIICIUIIONIErOCs Marepuaia OCHOBHOM
TEXHOJIOTUYECKOW COOPKOU SIBISIETCS CIEIUATbHBIN TOPUCTBIA Tazonuddy3noHHBIH Oapbep,
TCIJIOOOMEHHHMK JUISI OXJIAKIEHUsS Tra3a (KOTOpBIM HarpeBaeTcss B IPOIECCE CIKATHS),
VIUIOTHUTENBHBIC KIIAMIaHbl U PErYIHPYIONINE KIANaHbl, a Takke TpyoorpoBoabl. [Tockoibky B
razoaudy3rnoHHON TexHosoruu ucnoib3yercsa raz UF,, Bce o0opymoBaHue, TpyOONIpOBOABI U
[MOBEPXHOCTH H3MEPHUTEIBHBIX MPUOOPOB (KOTOpPBIE BCTYMAIOT B KOHTAakT C Ta30M)
M3rOTABIMBAIOTCS W3 MAaTepUAIIOB, COXPAHSIOMIMX CTAOMIBHOCTh mpu KoHTakte ¢ UF..
["azonudpy3roHHas yCTaHOBKA COCTOUT M3 psifia TAKUX COOPOK, TaK YTO UX KOJHMYECTBO MOKET
OBITh BYKHBIM ITOKa3aTeJIeM KOHEYHOTO MPETHA3HAYCHUSI.

(B pen. Ykasos IIpesunenta PO ot 04.02.2004 N 141, ot 14.11.2017 N 546)

["azonuddy3nonHbie 6apbepbl U MaTEepUAbI IS
MX U3TOTOBJICHHUS:

2.5.2.3.1.

(m. 2.5.2.3.1 B pen. Ykaza I[Ipesunenta P® ot 14.11.2017 N 546)

CnenuanbHO pa3paboTaHHbIE W
MOJATrOTOBJICHHBIE TOHKHE MOPUCTBIE (UIBTPHI C
pasmepomM mop 10 - 100 HM, TOMHUHON 5 MM WU
MEHbIIIE, a [UId TpyouaTsix Gopm nuamerpom 258401 20 000 0;
2.5.2.3.1.1. MM WA MCHBINE,  HW3TOTOBJICHHBIE U3
METAIIINYECKUX, MIOJIMMEPHBIX nnn|8421 39 800
KEpaMHUUYECKHX MaTEPHAJIOB, CTOUKUX K KOPPO3HH,
BbI3bIBaeMOM UF, (cM. osicHUTENbHOE 3aMeUaHue
K MMyHKTY 2.5.2.4)

(B pen. Ykasos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

2818 20 000 0;
2903 39 210 0;
2903 39 230 0;
2903 39 240 0;
2903 39 250 0;
2903 39 260 0;
2903 39 270 0;
2903 39 280 0;
2903 39 290 0;
2903 39 310 0;
2903 39 350 0;
2903 39 390 0;
2903 39 800 0;

CHGHI/IaJ'H:HO IIOATOTOBJICHHBIEC COCAWHCHUA HIIN
MOPOIIKK  JUIsl ~ W3TOTOBJEHHUS  (DUIIBTPOB,
yKa3aHHbIX B myHkre 2.5.2.3.1.1, pasmepom
qacTHUI[ MeEHee 10 MKM U  BBICOKOH
0JIHOPOJIHOCTBIO 1704 1o KpPYITHOCTH,
W3TOTOBJICHHBIE M3 HHUKEIS WM  CIUIABOB,
conepxkammx 60% wunm Gonee HHUKENS 1O Becy,
OKcHJa aTfoMHHHS, cTOMKNX K UF ITOJHOCTBIO
(TOPUPOBAHHBIX YIIIEBOJOPOAHBIX MOJIUMEPOB C
YICTOTOM 10 Becy 99,9% unu 6onee

2.5.2.3.1.2.

7504 00 000 9

(m. 2.5.2.3.1.2 B pen. Yxaza [Ipe3unenrta PO ot 14.11.2017 N 546)

2.523.1.2.1 -

5231223 Wckmrouensl. - Yka3 [Ipesuaenta PO ot 01.09.2014 N 599
Kamepsi g dysopos 7310 10 000 0;

5232, CnenuanbHo paspaboTaHHbIE w7508 90 000 9;

MOATOTOBJICHHBIE TE€PMETUYHBIE COCYABI st
MOMEIICHUS B HUX ra3oaudpy3uoHHbIX 6aprepos,[7611 00 000 0;
M3rOTOBJICHHBIE W3  3amMiIeHHbIX oT UFg




MaTepualioB (CM. TOSICHUTEIBHOE 3aMEYaHue K
NyHKTY 2.5.2.4)

7612

(m. 2.5.2.3.2 B pen. Ykaza [Ipezunenta P® ot 01.09.2014 N 599)

2.5.2.3.3.

Kommpeccopsl U ra301yBKU

CnernuanbHO pa3paboTaHHbIE W
MOATOTOBJIICHHBIE KOMIIPECCOPHI MIIH Ta30/yBKH C
MPOU3BOAUTEIBHOCTHIO Ha BXxoze 1 ky0. meTp UF;
B MUHYTY WK 00Jiee U C JTaBJICHHEM Ha BBIXOJIE 10
500 klla, MpeHa3HAYCHHbIC hila e
10JITOBPEMEHHOM 3KcIuryaranuu B cpene UFs wim
0e3 Hero, a TakKe OTACIbHBIE COOPKH TaKHX
KOMIIPECCOPOB U Ta30yBOK.

OTH KOMIIPECCOPBI U Ta30/1yBKHM UMEIOT MEperna/l
naBienus 10:1 win MeHee M U3roTaBIUBAIOTCS U3
crorkux Kk UFs MarepranoB iy 3allMIIEHHBIX OT)
HEro (CM. TOSICHUTEIHHOE 3aMEUaHUe K ITYHKTY
2.5.2.4)

8414 80

(B pen. Ykazos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

2.5.2.34.

YIJTOTHEHUS BPAIIAOITUXCS BAJIOB

CrneunanabHO pa3paboTaHHbIE WK
MOJNTOTOBJICHHBIE  BAaKyyMHBIE  YIUIOTHEHUS,
YCTaHOBJICHHBIE HA CTOPOHE MOJJa4H U Ha CTOPOHE
BBIXO/JA JUIsl YIUIOTHEHHS Bajia, COCTUHSIOLIETO
[POTOP KOMIIpECCopa UK ra301yBKH C TPUBOIHBIM
TBUTATENIEM C TEM, YTOOBI 00ECIIEUNTh HATEKHYIO
repMeTU3alNo0, MPEJOTBPAIIAIONIYI0 HaTEeKaHUe
BO3/lyXa BO BHYTPEHHIOI KaMepy KOMIIpEccopa
WW ra3oAayBKkH, kotopas HamoiHeHa UFs Takwue
VIULIOTHEHHUSI ~ OOBIYHO  MPOEKTUPYIOTCS  Ha
CKOpPOCTh HaTeKaHus OydepHoro raza meree 1000

Ky0. CM/MUH

8484 10 000 9;
8484 90 000 0;
8487 90 900 0;

9620 00 000 3

(B pex. Ykasos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)
TerutoooOMeHHUKN g oxiaxaenns UF,
CrennraibHO pazpaboTaHHbBIC WA
[MOATOTOBIIEHHEIE TEIJIO0OMEHHHUKH,
W3rOTOBJIEHHBIE WIIN 3alUIIECHHBIE U3 CTOMKUX K

0.52.3.5. HUH 8419 50 000 0

UF; maTtepuanoB (CM. MOSCHUTEIIBHOE 3aMEUaHne
K MyHKTY 2.5.2.4) 1 pacCUMTaHHBIE HA CKOPOCTh
U3MEHEHUs JaBICHMS, ONPEIEISIONIEro yTeuKy,
menee 10 Ila B wac npu nepenane nasnenus 100
klIla

(B pen. Ykazos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

2.5.2.4.

CrennraibHO pazpaboTaHHbBIC WA
[MOJTOTOBJIEHHBIC BCIIOMOTAaTEJIbHBIE CHUCTEMBI,
00opyIoBaHue 51 KOMIIOHEHTHI TS




HCITOJTH30BaAHUS npu razoaudpy3noHHOM
oOorareHunn:

BBoaHble 3amedaHus. BcrmomorarenbHbIE CHCTEMBI, OOOpYAOBAaHHME W KOMIIOHEHTBHI JUIS
razoaudy3MOHHBIX YCTAHOBOK MO OOOTAIEHUIO TPEICTaBISIOT COOON CHCTEMBI YCTaHOBKH,
HeoOxoaumele it onaun UFs B razonuddy3noHHyo cOOpKy, s CBA3HM OTAEIBHBIX COOPOK
MEXIy co00l n oOpa3oBaHUs KAacKaJoB (WJIM CTYIIEHEH) C IEbI0 TOCTEIIEHHOTO JOCTHKEHUS
Oosiee BeICOKOTO oboramieHus: U usBinedenus "mpoaykra" u "xBoctoB" UFs u3 muddy3noHHbIx
KackaJoB. BBHIy BBICOKOMHEPLMOHHBIX XapaKTEpUCTHK AU(PPY3MOHHBIX KackagoB Jr00oe
npepblBaHUe WX pabOThl, OCOOCHHO WX OCTAHOBKA, MPHUBOIAT K CEPbE3HBIM MOCIEICTBHSIM.
CrnenoBarenbHo, Ha ra3onu(@y3MOHHONW YCTaHOBKE Ba)KHOE 3HAUYEHHE HMEIOT CTPOroe M
[OCTOSIHHOE TOJAJEpKAHWE BaKyyMa BO BCEX TEXHOJOTHMUECKHX CHUCTeMax, aBTOMAaTHYecKas
3alUTa OT aBapuil ¥ TOYHOE aBTOMAaTHYECKOE PEryIupoBaHKe OTOKA raza. Bce 3To mpuBOAUT K
HE00XO0AMMOCTH OCHAIIICHUS YCTAHOBKU OOJIBIITMM KOJIMYECTBOM CIELUATBHBIX H3MEPUTEIbHBIX,
perymupyommx # ynpasisommx cucteM. Oo0praHO UFs ucmapsiercs W3 IHJIMHIPOB,
MMOMEIICHHBIX BHYTPH aBTOKJIABOB, U M10JIa€TCsI B Ta3000pa3HOil (hopMe K BXOAHBIM TOUKaM yepe3
CHUCTEMY KOJUIEKTOPHBIX TpyOomnpoBooB Kackasa. "IIponykt" u "xBoctel" UF,, moctymaromniue u3
BBIXOJIHBIX TOYEK B BHUJE ra3000pa3HBIX IMOTOKOB, MPOXOJAT Yepe3 CUCTEMY KOJICKTOPHBIX
TpyOOIPOBOJOB Kacka/ia JIM0O0 K XOJOJHBIM JIOBYIIKAM, TM00 K KOMIIPECCOPHBIM CTAHLIUAM, T1€
ra3zoo0pasubiii motok UFs cxmxkaercss U 3aTeM MOMENIAeTCsi B COOTBETCTBYIOIINE KOHTEHHEPHI
U1l TPAaHCIOPTUPOBKM WM XpaHeHus. llockonbky ra3zonu¢@y3sMoHHas YCTaHOBKa IIO
o0orameH1Io UMeeT OO0JIBIIIOe KOTUYECTBO Ta30au(dy3uOHHBIX COOPOK, COOpAaHHBIX B KacKaJlbl,
CO3JIal0TCSI MHOTOKMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIIPOBO/IbI KACKAIOB C ThICAYaMH CBapHBIX
[IIBOB, NpPUYEeM CXEMa OCHOBHOW 4YacTH UX COCIMHEHMH MHOTOKPAaTHO MOBTOPSETCS.
O0opynoBaHHe, KOMIIOHEHTBI M CUCTEMbI TPYOOIIPOBOJOB M3rOTABIMBAIOTCA C COOIIOACHUEM
BBICOKMX TPEOOBAHUH K BaKyyM-TUIOTHOCTH U YUCTOTE 0OpabOTKH.

[losicnutensHOe 3amedanue. [lepeuncieHHoe 00OpyHOBaHHME BCTYIAaeT B HEIMOCPEICTBEHHBIN
KOHTAKT C TEXHOJIOTH4eCKUM ra3zoM UF¢ nin HEMOCPEeACTBEHHO PETYIMPYET PACXO ra3a BHYTpU
kackaaa. Kopposuecroiikue k UFs MaTepuanbl BKIIOYAOT ME/lb, METHBIE CIUIaBbl, HEPKABEIOIYIO
CTaJb, aJIIOMI/IHI/II\/'I, OKCH I aJllOMUHUS, AJTFOMUHUCBLIC CIIABBI, HUKCJIb WJIA CIIJIaBbI, COACPIKAIIUC
60% wnnu GoJsiee HUKEIS 10 BeCy, M TOPUPOBAHHBIE YTIIEBOIOPOIHBIE MTOTHUMEPHI.

(mosicHuTENBHOE 3aMedanue BBeaeHO YkazoM [Ipesuaenta PO ot 01.09.2014 N 599; B pen.

VYka3a [Ipesunenta PO ot 14.11.2017 N 546)

Cuctembl mogayM / CUCTEMBI OTBOJA "MpoykTa”
1 "XBOCTOB"

CrieruajbHO pazpaboTaHHbBIC WY
IIOATOTOBJICHHBIC TCXHOJIOTHYCCKUC CUCTEMBI UJIN
o0opymoBaHuEe i OOOTATHTENbHBIX 3aBOJIOB,
N3TOTOBJICHHBIC WJIN 3allIUIIICHHBIC U3 CTOﬁKHX K|
UF; maTepuaiioB, BKIItOYasi:

2.5.2.4.1. 8401 20 000 0

(B pen. Ykazos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

8417,
[Muratomue aBTOKJIABBI, IE€YM WM CHCTEMBI,
2.52.4.1.1. ucnonpzyemsle Uit nonaun UFs B mpouecce(8419 89 98;
oOorareHus
8514

(m. 2.5.2.4.1.1 B pen. Yxaza [Ipe3unenta PO ot 01.09.2014 N 599)

JlecyOnuMaropbl,  xosiomHble  JioBymiku w8413 70;
Hacochl, ucnoib3dyemble s otBoga UFs B

2.5.2.4.1.2.




mporecce  oOoramieHuss  Ha
repenavy 1iis Harpesa

MOCJIETYIOIITYIO

8414 10;

8419 89 98

(m. 2.5.2.4.1.2 B pen. Yxaza [Ipesunenra P® ot 01.09.2014 N 599)

YCTaHOBKHM ISl KPUCTAJUTM3allMA M TIepeBOja B
PKUJIKOE COCTOSIHUE, MCIOJIb3yeMble JI OTBOJA|

8414 30;

2.5.2.4.1.3. 8419 60 000 0;
UF; B mporecce oboramieHusi, myTeM CKaTHs U
nepeBosia UFs B )kuaKyro WK TBEpAYIO popMy 8419 89 98
(m. 2.5.2.4.1.3 B pen. Ykaza [Ipe3unenrta PO ot 01.09.2014 N 599)
8413 70;

YcTaHOBKM  MMOJa4n/oTBOjA "MpOAyKTa" WM

8414 10;

2.5.2.4.1.4. "xBoctoB" s TpaHcnoptupoBku UFg B
KOHTEWHEPHI 8426;
8428
(m. 2.5.2.4.1.4 B pen. Ykaza IIpesunenra P® ot 01.09.2014 N 599)
CucteMbl KOJUIEKTOPHBIX TPyOOIIPOBOIOB
CrnennansHO pa3paboTaHHbIE WIn

2.5.2.4.2.

MOJATOTOBJICHHBIE CHUCTEMBbI TpPYOONPOBOAOB U
CHUCTEMBbl KOJUIEKTOpOB i yaepxkanus UFg

BHYTPH ra30 11 Py3MOHHBIX KaCKaJIOB.

8401 20 000 0

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[losicHuTenpbHOE 3amMedaHue. JTa CeTh TPYOONPOBOJOB TMPEACTABISET COOOM CHUCTEMY C

"MBOMHBIM" KOJIJIEKTOPOM, T/I€ KaXK/1asl s;lueiKa COeIMHEHA C KaXXIbIM U3 KOJIJIEKTOPOB.

(mosicuuTenbHOE 3amedanue BBeaeHo YkazoM [Ipesunenta PO ot 01.09.2014 N 599)

2.5.2.4.3. BakyyMHBIE CUCTEMBI:
CrnennanabHO pa3paboTaHHbIE WK
[OJArOTOBJIEHHbIE  BaKyyMHbIE  MarucTpal,

2.5.2.4.3.1. BaKyyMHbIE€ KOJJIEKTOPbl M BakyyMmHble Hacocbll8401 20 000 0

MPOU3BOUTEIIEHOCTRIO 5 KyO. METPOB B MUHYTY)
wiy 0osee

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.52.4.3.2.

BakyyMHBI€ HACOCHI, CTIEIIUATILHO pa3padO0TaHHbBIC
VT TTIOATOTOBJICHHBIE JIJIsI pAOOTHI B COJEPIKAIIIIX
UFs; ra3oBbIX cpemax ¢ H3rOTOBJICHHBIE U3
kopposuectoiikux Kk UFg wmarepuanoB wim
3aIIUIIEHHBIE UMHA. JTH HACOCHI MOTYT OBITh WJIH

pPOTAlMOHHBIMA ~ WJIM  TMOPIIHEBBIMH, HMETh
BBITECHSIOIINE U ¢bTopucToyriaepoaHbie
VILIOTHEHHUS, a TaKkXke B  HHX  MOTYT
MPUCYTCTBOBATH CrelaibHbIe paboune
YKUJIKOCTHU

8414 10 250 0;
8414 10 810 0;

8414 10 890 0

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)




CTonopHbIe U PEryINpyIOUIie Ki1arnaHbl

8481 10;
CrnennansHO pa3paboTaHHbIE WIn
MOJTrOTOBJICHHBIE CHIIb(hOHHBIE KianaHbl, pyuHsiel8481 30 910 §;
2.5.2.44. WITH aBTOMAaTHUYECKHUE, CTOTIOpPHBIE W

perynupyromue, U3roToBieHHble U3 cTodMkux k8481 30 990 §;
UF; matepuanoB, 11 YCTAaHOBKA B OCHOBHBIX M
BCIIOMOTaTENbHBIX cucTeMax ra3oauddy3nonHbx(8481 80
YCTAaHOBOK TI0 00OTaITEHUIO

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)

Macc-CreKTpOMETPbI/HOHHBIE  UCTOYHUKU IS
UF

CnenuaibHO pa3paboTaHHbBIE W
MTOTOTOBJICHHBIC Macc-CIeKTPOMETPHI,
CIOCOOHBIE MTPOU3BOAUTH MPSIMOIT 0TOOP MPOd U3
razoBeix I0TOKOB UF; u oOmamaronine BceMH
CJIEIYIOIMMHU XapaKTePUCTUKAMM:

a) CrOCOOHBIE M3MEPATh HOHBI OT 320 emuHUIL
AaTOMHON Maccel Wid Oolee W 00JIamarolIie

2.5.2.4.5. paspenieHueM Jiyduie, yeM 1 gons u3 320;

9027 80990 0

0) coepkaT HOHHbIE HICTOYHUKH, U3TOTOBJICHHBIE
U3 HUKENS, HHUKEJICBO-MEIHBIX CIIABOB C
coJiepKaHueM HHKels 1o Becy oT 60% unu 6oiee
WIN  HHUKEJICBO-XPOMOBBIX  CIIABOB  JIMOO
3alUIEHHBIE TOKPHITHEM U3 HHX;

B) COACP)KAT HWOHU3AIMOHHBIC HWCTOYHUKHA C
OOMOapIUPOBKON AIEKTPOHAMH;

') coJiep>KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOTHYIO
TSl U30TOMMHOTO aHAIK3a

(B pen. Ykazos IIpe3sunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

[loscHuTenpHOE 3aMeUaHne UCKIII0YeHO. - YKa3 [Ipesunenta PO ot 01.09.2014 N 599

CnenuaibHO pa3paboTaHHbBIE W
MOATOTOBJICHHBIC CHCTEMBI, OOOpYJOBaHHE U
KOMITOHEHTHI JIJISl MCIOJIb30BaHMUSI HA YCTAaHOBKAX
AIPOIMHAMUYECKOTO 00OTaICHUS:

2.5.2.5.

Bronnble 3amMeuanus. B nmporeccax asponuHaMmudeckoro odoraieHus cmech razoodpasznoro UF;
W JIETKOTO ra3a (BOJOpOJ WM TeNUi) CKUMAETCS U 3aTEM IMPOMYCKACTCs Yepe3 pa3ieisionue
PJIEMEHTBI, B KOTOPBIX M30TOITHOE Pa3/IeICHUE 3aBEPIIACTCS TOCPEACTBOM MOTYUYEHUsT OOIBIINX
[IEHTPOOEKHBIX CHUJI 10 TE€OMETPUN KPUBOJIMHEHHON CTEHKH.

YcnenrHo pa3paboTaHbl JIBa Mpoliecca 3TOro TUIMA: MPOLECC COIUIOBOTO Pa3/IeeHusl U IMpolecce
BUXpEBOW TpyOKH. [Iyiss 000MX TPOIECCOB OCHOBHBIMH KOMIIOHEHTaMHU KacKaja pa3/IeieHUs
ABJIIIOTCA HMUJIIMHAPUYCCKUC KOPITYCd, B KOTOPBIX PAa3SMCHICHLI CIICHHUAJIBHBIC Pa3ACIMTCIbHBIC
DJIEMEHTHI (COTUTa WJIM BUXPEBBIE TPYOKH), Ta30BbIE€ KOMIIPECCOPHI M TEMJIOOOMEHHUKH ISt
yraneHus: o0pas3yrouierocs mpu cxatuu Teria. i a3poJuHaMUYECKHX YCTAaHOBOK TpeOyeTcs
[EJIBIA PSAJl TAKUX KAaCKaJOB, TaK YTO WX KOJMYECTBO MOKET CIIY)KHTh Ba)KHBIM TOKa3aTeleM
KOHEYHOT'O HCIIONIb30BaHus. [lockonbky B a’poamHaMuyeckoMm mporecce ucrnoinbdyercs UFg,
MMOBEPXHOCTH BCErO0 00OPYIOBaHUs, TPYOONPOBOJIOB M W3MEPUTEIBHBIX MPUOOPOB (KOTOPHIC




BCTYIAIOT B KOHTAKT C ra30M) JIOJDKHBI MU3TOTABIMBATHCSA WM OBITh 3aILUILEHbI TIOKPBITUEM U3
MaTepHalIoB, COXPAHAIOUIUX YCTOMYUBOCTD IpU KOHTAKTE ¢ UF.

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)

[TosicnutensHOE 3amevanue (K myHKTam 2.5.2.5.1 - 2.5.2.5.12). DnemMeHTsl, yKa3aHHbBIE B TyHKTaX
2.5.2.5.1 - 2.5.2.5.12, BcTynaroT B HEOCPEACTBEHHBIN KOHTAKT ¢ TexHoJorndeckum razom UF
MO0 HEMOCPEACTBEHHO PETyIUPYIOT MOTOK B Ipejenax Kackaia. Bce moBepxHOCTH, KOTOpBIE
BCTYIIAIOT B KOHTAKT C TEXHOJOTHUYECKUM T'a30M, LETUKOM M3TOTABIUBAOTCA U3 CTOMKUX K UFq
MaTepuajioB WIM 3allMINAIOTCS IMOKPBITUEM W3 TakuxX marepuanoB. [l 1meneil MyHKTOB,
OTHOCALIMXCS K 3JEMEHTaM a’pOoJMHAMUYecKoro oOorameHus, kopposuectroiikue k UF
MaTepuaibl BKJIOYAIOT MEb, MEIHBIE CIUIAaBbl, HEP/KABEIOUIYIO CTajlb, AJIOMUHHUHA, OKCH]L
AJIIOMUHUS, AIFOMUHUEBBIE CIUIaBbl, HUKEJb WM CIUIaBbI, coaepkamniie 60% wunu Oonee HUKeEIs
10 BeCy, a Takke (TOPUPOBAHHBIE YTIIEBOJAOPOIHBIEC TOTUMEPHI.

(B pen. Ykaza IIpe3sunenta PO ot 01.09.2014 N 599)
PaznenmuTenpHbIe COTUIa M UX COOPKHU

CnenuanbHO pa3paboTaHHbIE W
MOATOTOBJICHHBIE paszenuTenbHbIe coruia,
COCTOAILME W3 IIEJEBUIHBIX U30THYTHIX KaHAJIOB
c pamuycoM  m3ruba  MeHee | MM,
kopposuectoiikux k UFs w  umerommux
BHYTPEHHIOIO  PEXYLIYI0 KPOMKY, KOTOpas
paszensier MPOTEeKAOIIUNA Yepe3 COIUIO ra3 Ha JIBe
bpakuun

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

BuxpeBbie TpyOKH U UX COOPKH

2.5.2.5.1. 840120 0000

CrneunanabHO pa3paboTaHHbIE WK
MOJATrOTOBJICHHBIE BHXpPEBble TPYOKH, MMEIOIINE
MATUHIAPUYECKYIO M KOHYCO0OpasHyo Gopmy,
2.5.2.5.2. M3roTOBIEHHbIE M3 Kopposuectoiikux k UF4(8401 20 000 0
MaTepuaioB WM 3alllUIICHHBIE MOKPBITHEM U3
TaKMX MaTepUaJIOB M MMEIOIINE OJHO WM Oosee
TaHT€HIIMAJTbHOE BXOJHOE OTBepcTue. TpyOoKu
MOTYT OBITH OCHAIEHBl OTBOJAMH COILIOBOTO
THIIAa HA OJJHOM WJIM Ha 000X KOHIaX

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)
[TosicHuTensHOE 3aMedyanue. [IuTarenbHplif ra3 mocTynaeT B BUXPEBYIO TPYyOKyY MO KacaTebHOM

C OJHOIO KOHI@ HJIM YCPE€3 3aKpydHMBAIOMIUMC JIOMATKH, HWJIX 4YCpPE3 MHOTOYHCICHHBIC
TAHICHIHUAJIbHBIC BXOAHBIC OTBECPCTUA BAOJIb pr6KI/I

CrnennaiabHO pa3paboTaHHbIE WK
MOJTOTOBJICHHBIE KOMIIPECCOPhI UM Ta30yBKH,
WU3rOTOBJICHHBIE U3 Kopposuectoukux K UFs u
HecyIeMy razy (BoJOpO/I UK TeJIHi ) MaTEPHAJIOB

2.5.2.5.3. 8414 80

(m. 2.5.2.5.3 B pen. Ykaza I[Ipezunenta P® ot 01.09.2014 N 599)

[losicHuTenbHOE 3aMeuaHue UCKIo4eHo. - Yka3 Ilpesuaenta PO ot 01.09.2014 N 599

YIUIOTHEHUS BPAIIAIOLINXCS BaJIOB

pattiaion 8484 10 000 9;
2.52.54. CrnennaiabHO pa3paboTaHHbIE WU
MOJArOTOBJICHHbIE YNJIOTHEHMs] BpAILAIOLINXCS
BAJIOB, YCTAHOBJIEHHBIC Ha CTOPOHE MOJAauu M HA

8484 90 000 0;




CTOPOHE BBIXOJA /s yIUIOTHEHUS  Baa,
COEUHSIOLETO POTOP KOMIIpECCOpa WM POTOP
ra3ofyBKU C TPUBOAHBIM JIBUTATEIEM C TEM,
4TOOBI 00ECIIEUUTh HAACKHYIO TePMETU3AIHUIO,
MPEIOTBPALIAIONIYI0 BBIXOJl TEXHOJIOTHMYECKOTO
ra3a WId HaTeKaHWe BO3yXa WU YIJIOTHSIOIIETO
raza BO BHYTPEHHIOIO Kamepy KOMIIpeccopa Hin
ra3olyBKu, KoTopas 3amojHeHa cMmecbto UFg, u

8487 90 900 0;

9620 00 000 3

HCCYILCTO ra3a

(B pex. Ykasos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

WU3TOTOBJICHHBIE U3 Kopposuectoiikux K UFg
MaTCpUalIOB WIM 3allUIICHHBIE ITOKPBITHEM W3

N 546)
Term1o0OMEHHUKH I OXJIaKICHUS ra3a
CrnennanabHO pa3paboTaHHbIE WK
2.5.2.5.5. [IOATOTOBJIEHHBIE Tena000MeHHUKN,[8419 50 000 0

TAKHUX MaTCpHUaJIOB

(B pex. Ykasos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

koppo3uectoiikux Kk UFg wmarepuanoB wim
3AIMIIEHHBIE IOKPBITUEM U3 TaKMX MaTEpPHAIIOB,
Ui TIOMEIIEHUS B HUX BUXPEBBIX TPYOOK WU

N 546)
Koxyxu pa3aensiomux 31eMeHTOB
CrnennanabHO pa3paboTaHHbIE W
b 5956 MOJIrOTOBJICHHbIE  KOXKYXH, H3TOTOBIICHHBIE H3g1q1 50 000 0

[Pa3ICIUTCIIBHBIX COIICIT

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

[loscHuTEenbHOE 3aMeUaHne UCKIII0YeHO. - YKa3 [Ipesunenta PD ot 01.09.2014 N 599.

2.5.2.5.7.

CucTtembl moja4u / CUCTEMBI OTBOAA "MpoaykTa"
1 "XBOCTOB"

CrneunanabHO pa3paboTaHHbIE WK
[OrOTOBJIEHHBIE TEXHOJOTMYECKUE CUCTEMBI HJIN
o0opymoBaHuEe AT 000TaTUTENBHBIX YCTAaHOBOK,
W3TOTOBJICHHBIE U3 Kopposuectoiikux K UFg
MaTepuaioB WM 3allUIICHHBIE MOKPBITHEM U3
TaKMX MaTepUaJIOB, BKIIOUYAIOLIHE:

8419 89 98

(B pen. Ykasos IIpesunenta P® ot 12.05.1997 N 468, ot 14.10.2008 N

1464)

HI/ITaIOH_II/Ie dBTOKJIaBbI, IICYM MWK CHUCTCMBI,

mporecca oOoramieHuss Ui TOCIISIYIOMIETO

2.52.5.7.1. rcnonb3yembie s nogaun UFs mis mponeccal8419 89 98
oOoraIeHus
(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)
JlecyOmuMaropsl  (MJIM  XOJIOJHBIC JIOBYIIKH),
252577, MCIIOJIb3yeMbIE IS BbIBeAeHUs HarpeToro UF, u3 8419 89 98

MepeMeIICHHs




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

2.5.2.5.7.3.

CTaHUMM ~ OTBEPXKICHUS WM OXKHUIKCHUS,
ucnosb3yemelie 1 BeiBeneHuss UFs u3 npoueccal
obOoramenuss myrem cxatus u nepeBona UFg B
KUJIKYIO HJTH TBEPAYIO popMy

8419 89 98

(B pen. Ykazos IIpesunenta PO ot 12.05.1997 N 468, ot 14.10.2008 N

1464)

2.5.2.5.7.4.

Crannuu
WCIIOJIb3YEMBIE ISt

"mpoxykra" W "XBOCTOB",
nepemewmienuss  UF, B

8419 89 98

KOHTEHHEPHI

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

1464)

2.5.2.5.8.

CucreMbl KOJUIEKTOPHBIX TPYOOIPOBOIOB

CrnennanabHO pa3paboTaHHbIE WU
MOATOTOBJICHHBIE ~ CHUCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBOJIOB, U3TOTOBJICHHbIE u3

koppo3uecToiikux Kk UFs wmarepuanoB wim
BAIMUIICHHBIC ITOKPBITUCM U3 TAKHUX MATCPUATIOB,
st ynepxanust UFs BHyTpu a’poJIMHAMUYECKUX
KAaCcKaJ0B. Ota CeTh TpyOOIPOBOIOB
MpEACTaBISIET CO0O0M cuUcTeMy ¢ "JIBOWHBIM"
KOJUIGKTOPOM, TA€ KaXKIbIM Kackaj WU TpyIIa
KacKaJIoB COEIMHEHBI C KaX/IbIM U3 KOJIJIEKTOPOB

8401 20 000 0

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

2.5.2.5.9. BakyyMHBIE€ CHCTEMBI 1 HACOCHI:
CrnennanabHO pa3paboTaHHbIE WY
MOJIrOTOBJICHHbBIE BaKyyMHBIE CUCTEMBI,
COCTOALIIUEC u3 BaKYYMHBbIX Marucrpajiei

2.52.59.1. Yy PaTEMIg401 20 000 0

BaKyyYMHBIX KOJUIEKTOPOB M BaKyyMHBIX HacOCOB
U TIpeTHa3HAYCHHBIC IJIs1 Pa0OTHI B COJEPIKAIINX
UF, razoBbIx cpemax

(B pen. Ykazos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.5.9.2.

CniennanbHO pa3paboTaHHbIE W
MOJrOTOBJICHHBIE BAKYYMHbIE HACOCHI 1151 pabOThI
B comepxkamux UF¢ ra3oBeIX cpemax
W3TOTOBJICHHBIE U3 Kopposuectoiikux K UFg
MaTCpUalIOB WIM 3allUIICHHBIE ITOKPBITHUEM W3
TaKUX MaTepuajgoB. B 3Tux Hacocax MOryT
MCII0JIb30BaThCs YILUIOTHEHHUS u3
¢dTOp3aMenIeHHbIX YIIIEBOJOPOOB 151
crieliMaibHble padoune JKUAKOCTH

8414 10 250 0;
8414 10 810 0;

8414 10 890 0

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

2.5.2.5.10.

CrneunanbHble CTONOPHBIE M PETYIUPYIOLIUE
KJIAaIlaHbl

CrneunanabHO pa3paboTaHHbIE WK
IIOATOTOBJICHHBIC CI/I.HB(bOHHbIe KJIallaHbI, PYYHBIC
WU aBTOMAaTHUYECKUE, CTONOPHBIE  WJIU
pETYIUPYIOIIHUE, HM3IrOTOBJICHHEIE u3
koppo3uecToiikux Kk UFs wmarepuanoB wim

8481 10;
848130910 8;
8481 30 990 8;

8481 80

BAIMUIICHHBIC ITOKPBITUCM U3 TAKHUX MATCPUATIOB,




muameTpoM ot 40 MM u OoJiee Il MOHTaXa B
OCHOBHBIX n BCIIOMOTI'aTCJIbHBIX cucremMax
YCTAaHOBOK a’pOJMHAMUYECKOT0 00O0TaIeHUs

(B pen. Ykazos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

MaCC-CHGKTpOMeTpBI/I/IOHHBIe HUCTOYHHUKH  TJIA

UF,
CrneunaiabHO pa3paboTaHHbIE WK
MOATrOTOBJICHHBIE Macc-CIEeKTPOMETPHI,

CIOCOOHBIE MMPOU3BOIUTH MPSIMOM OTOOP TTPo0 U3
ra3oBbix 1MoTOKOB UFs m oOmanmaromme BceMH
CJIEIYIOIIUMHU XapaKTepUCTUKAMU:

a) CIOCOOHBIC M3MEPSTH MOHBI OT 320 eauHUIL
ATOMHOII Macchbl WM 0ojJee U 00Jamaronue

2.5.2.5.11, paspenrenueM Jydine, yem 1 gons uz 320;

9027 80 990 0

0) comepKaT MOHHBIE HICTOYHUKH, U3TOTOBJICHHBIC
13 HUKCIIA, HHUKECIIEBO-MCAHBIX CIIJIaBOB C
coJiep;kaHueM HUKens 1o Becy oT 60% wuiu Oonee
1501050 HUKCIICBO-XPOMOBBIX CIIJIaBOB JII/I6O
BAIUIICHHBIC TIOKPBITUCM U3 HUX;

B) COACPIKAT HOHHU3AUUOHHBIC HWCTOYHUKH C
OOoMOapIUPOBKOI IJIEKTPOHAMHU;

) cofepxaT KOJJIEKTOPHYIO CUCTEMY, TPUTOAHYIO
17151 ©U30TOMMHOTO aHAJIK3a

(B pen. Ykasos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

Cucremsl otaenenus UFs oT Hecyiero ra3za

2.5.2.5.12. CreruanbHO pazpaboTaHHbBIC W
[MOJIFOTOBJICHHBIE CUCTEMBI 17151 oTaeseHus UFs oT
HEeCYIIero ra3a (BoI0po/ia I TejIus)

(B pen. Ykaza IIpe3unenta PO ot 12.05.1997 N 468)

[loscHuTenbHble 3ameuanusi. CUCTEMBI, YKa3aHHbIE B MyHKTe 2.5.2.5.12, npeaHa3zHayeHbl i
cokpateHus conepxanusg OTO B Hecymiem rase 10 OAHOHN YacTH Ha MUAJUTUOH MJIM MEHEE U MOT'YT
coJiepKaTh Takoe 000pyJ0BaHUE, KaK:

a) KpUOTEHHBIC TETUIOOOMEHHUKU M KPHUOCETapaTophl, CIIOCOOHBIE CO3/1aBaTh Temmepatypy 153
K (-120 °C) unu Huxe;

0) O6JIOKM KPHOTEHHOT'O OXJIAXKICHHS, CIIOCOOHBIE co3naBarh Temiepatypy 153 K (-120 °C) unu
HUKE,

B) OJIOKM pa3/IeNUTENbHBIX COMEN MM BUXPEBBIX TpyOok it otnenenust UFs ot Hecyero rasa;

r) xosnoaubie ToBymkH UF,, cmocooHbie kKoHneHncupoBath UFs.

(mosicHuTENBHBIC 3aMedanus B pen. Ykasa [Ipesunenta PO ot 01.09.2014 N 599)

CrieruajbHO pazpaboTaHHbBIC WY
MOJATOTOBJICHHBIE CHUCTEMBI, OOOpYIOBaHUE U
2.5.2.6. KOMIIOHEHTHI JIJISI UCMOJIb30BAHUSI HA YCTAaHOBKaX
XUMHUYECKOr0 OOMEHa WIM HOHOOOMEHHOIO
oOoraleHus:

BBoaubie 3ameuanus. HesnauuTenbHoe pa3nuyuue U30TONOB MPUPOAHOIO ypaHa, 00€JHEHHOTO
ypaHa WM CHEIHMaJIbHOTO PACIICIUISIONIErocs MaTephalia 10 Macce MPUBOJUT K HEOOIbLINM
M3MEHEHUSAM B PABHOBECHUSAX XMMHUUYECKUX PEAKILIMI, KOTOPbIE MOT'YT UCIIOJIB30BATHCS B KAYECTBE




OCHOBBI JUIsl pa3lieleHHsl M30TOMOB. YCHEIIHO pa3paboTaHO [(Ba IMpolecca: >KUIKOCTHO-
PKUJIKOCTHBIM XMMHYECKUH OOMEH W TBEpPIO-KUAKOCTHBIM HWOHHBIM oOMeH. B mpomecce
YKUJIKOCTHO-KUKOCTHOTO XMMHUYECKOTO OOMEHa B MPOTHUBOTOKE MPOUCXOIUT B3aUMOJIEHUCTBHE
HECMEIIUBAOIINUXCS KUIKUX (a3 (BOAHBIX WM OPTaHMYECKUX), YTO MPHUBOIUT K 3(hdeKTy
KacKaJMpOBaHMsI ThICAY CTaaAu paznenenus. Boanas ¢asza coctout u3 xsopuja ypaHa B pacTBOpe
COJISTHOM KMCIIOTBI; OpraHudeckas (haza COCTOUT U3 SKCTPAreHTa, COAEPIKaIIero XJIOpU I ypaHa B
opranuyeckom pactBoputene. KoHTakTHBIMH GUIBTpaMU B pa3leIUTEIbHOM KacKaJe MOTYT
SIBIIATHCS YKUJIKOCTHO-KUIKOCTHBIE OOMEHHBIC KOJIOHHBI (TaKue, Kak MyIbCaIlMOHHBIE KOJOHHBI
C CETYATBHIMU TapesIKaMH) WJIH JKUJIKOCTHBIE IIEHTpU(YKHbIE KOHTaKTHBIe (GuiabTpel. Ha 06onx
KOHIIaX pa3feNUTEIbHOr0 Kackaza B HeNAX oOecneueHUs pediiiokca Ha KaxIOM KOHIIE
HEO0OXOIMMBl XMMUYECKUE TMpeBpallleHus] (OKUCIEHWEe M BOCCTaHOBIEeHME). ['naBHas 3amaua
KOHCTPYKLIMU COCTOUT B TOM, YTOOBI HE JOMYCTHTH 3arps3HEHUS TEXHOJIOTMYECKHX IOTOKOB
HEKOTOPHIMM HOHAaMH METAJUIOB. B CBSI3M € 3THM HCNONB3YIOTCS IUIACTUKOBBIE, MOKPHITHIE
[UTACTUKOM (BKJIIOYasi MPUMEHEHUE (PTOPUPOBAHHBIX YIIIEBOJOPOAHBIX MOJIUMEPOB) U (MIIH)
[MOKPBIThIE CTEKJIOM KOJOHHBI M TpyOompoBoasl. B TBepAO-)KMIKOCTHOM HOHOOOMEHHOM
nporiecce oOoraiieHue JOCTHraeTcs IMOCPEeNCTBOM  ajacopOuuu/mecopObuuu ypaHa Ha
CHeIUaJIbHON OYEeHb OBICTPOJICUCTBYIONIEH MOHOOOMEHHON cMoie Wi azncopoeHte. PactBop
ypaHa B COJSHOW KHCJIOTE M JApPYyrHe XUMHUYECKHE pPEareHThl MPOIyCKAaIoTCsS Yepes
LIMHIPUYECKHE 000TaTUTENbHbIE KOJIOHHBI, COJIeprKalllie YIJIOTHEHHbIE cllou aacopOenTa. Jlis
MOJICP)KaHUsl  HEMPEPhIBHOCTH Ipoliecca HeoOxoauma cuctema peduitokca B - IIENsX
BBHICBOOOJKJICHUS ypaHa M3 afcopOeHTa 0OpaTHO B JKUIKHK MOTOK C TE€M, YTOOBI MOXXHO OBLIO
coopark "mpoaykt" u "XBOCTBI". DTO JOCTUTAeTCS ITYyTEM HCIOIB30BAHUS MOIXOSIIIX
XUMHUYECKUX PEareéHTOB BOCCTAHOBJICHUS/OKHCIEHUS, KOTOPBIE MOJTHOCTHIO PEreHEPUPYIOTCS B
pa3JeNbHBIX BHEIIHUX TMETISAX W KOTOPbIE MOTYT YacTUYHO PEreHepUpOBATHCS B CAMHX
M30TOMHBIX  pa3leUTEeNbHBIX  KoJOHHax. llpucyrctBue B mpouecce  ropsyux
KOHIICHTPUPOBAHHBIX PACTBOPOB COJSTHOW KHCJIOTHI TpeOyeT, uToObl 00OpynoBaHHE OBLIO
M3TOTOBJICHO M3 CIIEHUATbHBIX KOPPO3UECTOMKMX MAaTEpUAIOB HWIIM 3aIIUIIEHO MOKPHITHEM U3
TaKMX MaTepUAJIOB.

(B pen. Ykazos IIpe3unenta PO ot 04.02.2004 N 141, ot 14.10.2008 N 1464)

DKuIKOCTHO-KUIKOCTHBIE OOMEHHBIE KOJOHHBI
(XMMUYECKUI OOMEH)

CrieruaabHO pa3paboTaHHbBIE 50007
MOATOTOBJICHHBIC MPOTUBOTOYHBIC KHUIKOCTHO-
JKUJIKOCTHBEIC OOMEHHBIE KOJIOHHBI, HMMECIOIIIHE
MEXaHUYECKHI CHUJIOBOM BBOJ [JIi YpPaHOBOIO
oOoramieHusi C  HCIOJIb30BAHMEM  IPOIIECcCa)
XUMHUYECKoro oOmena. i  KOppO3MOHHOM
YCTOMUYMBOCTU K KOHLIECHTPUPOBAHHBIM PacTBOpaM
COJITHOU KHMCJIOTBI 9TH KOJIOHHBI U UX BHYTPEHHUE
KOMIIOHEHTBI ~OOBIYHO HM3rOTaBIUMBAIOTCI U3
MOAXOASIINX TUJIACTUKOBBIX MaTEPHANIOB (TaKHX,
Kak (dbTOpUpOBaHHEIE YTII€BOJOPOAHbBIE
MOJIMMEPHI) WJIM CTeKJIa WM  3alUIICHBI
MOKPBITHEM U3 Takux MarepuanoB. KoJIOHHBI
0OBIYHO TIPOEKTHPYIOTCS Ha BPEMS MPOXOKICHUS
B kackajne 30 ¢ mim MeHee

(m. 2.5.2.6.1 B pen. Ykaza I[Ipesunenta P® ot 01.09.2014 N 599)

LlenTpudyxHbIC KUIKOCTHO-XKHIKOCTHBIC
2.5.2.6.2. KOHTAKTHBIC (PUITBTPHI (XUMUYECKHI OOMEH) 8401200000

2.5.2.6.1. 840120 0000




CrneunanabHO pa3paboTaHHbIE WK
MOJATOTOBJICHHBIE LEHTPUPYKHBIE KUIKOCTHO-
DKUJKOCTHBIE ~ KOHTAKTHbIE  (UIBTPHI  AJIA
oOoraieHus ypaHa ¢ MCIOJIb30BaHHEM TpoIiecca
XUMHUYECKOoro oOmeHa. B Takmx ¢umbTpax
WCTIONB3YETCSl BpalleHWe sl TOJTYYCHHS U
PKUJKUX TIOTOKOB, a 3aTeM LIEHTPOOEeXKHasl CHUIIa
s pagenenus  (as3.  [lng  koppo3uoHHOU
CTOMKOCTU K KOHIICHTPUPOBAHHBIM pacTBOpaM
COJITHOM  KUCJIOTBI ~ KOHTaKTHbIE  (PHIIBTPHI
M3TOTABIINBAIOTCS u3 COOTBETCTBYIOIIUX
[UIACTUKOBBIX ~ MaTrepuanioB  (TakWX,  Kak
(bTOpUpOBaHHBIE YTJIEBOJOPOIHBIC TOJIUMEPHI)
VUTH 3alUINAI0TCS TTOKPHITHEM M3 HUX WJIH CTEKIIA.

LlenTpudyx)HbIE KOHTAKTHBIE (MIBTPHI OOBIYHO
NPOEKTHPYIOTCS HAa BpeMs IMPOXOXKICHUA B
kackaze 30 c uim MmeHee

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

CucreMbl U 000pyIOBaHUE JJISI BOCCTAHOBIICHHS
ypaHa (XMMHUYECKH 0OMEH):

2.5.2.6.3.

CrnennanabHO pa3paboTaHHbIE WY
MOATOTOBJICHHBIC SYCHKU DJIEKTPOXUMHUYECKOTO
BOCCTAHOBJICHHUA IJIdI BOCCTAHOBJICHUA ypaHa n3
OJIHOTO BAJCHTHOTO COCTOSIHHSI B ApPYroe s
oOoraIeHusi ypaHa ¢ MCIOJIb30BAaHHEM ITPOIIECCa)
2.5.2.6.3.1. XHUMHUYECKOr0 OOMEHa. 8401 20 000 0

Marepuanibl sU€eK, HAXONAIIMECs B KOHTAKTE C
TEXHOJIOTMYECKUMH PacTBOPAMHM, JOJKHBI OBITH
KOPPO3UECTOMKUMU K  KOHLEHTPUPOBAHHBIM
pacTBOpPaM COJISTHOM KHCIIOTHI

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

[losichutensHOe 3amMedyaHue. KaTOmHBIA OTCEK SMEUKH JODKEH OBITh CIIPOSKTUPOBAH TaKHUM
00pa3om, 4TOOBI MPEAOTBPATUTH TOBTOPHOE OKHUCIICHHE ypaHa 0 0oJiee BHICOKOTO BAJIEHTHOTO
coctostHusl. [y ynepkaHus ypaHa B KaTOJAHOM OTCEKE sUeiika MOXET UMETh HETPOHUIIAEMYIO
nadparMeHHyl0 MeMOpaHy, M3TOTOBJICHHYIO W3 CHEIHMAJIbHOIO KAaTHOHHO-OOMEHHOIO
MaTepHaa.

Karto1 COCTOMT U3 COOTBETCTBYIOIIETO TBEPAOT0 MPOBOJHHKA, TAKOTO, KaK Ipadur.
8401 20 000 0;

CrieruaabHO pa3paboTaHHbBIE 50007
[MOJrOTOBJIEHHBIE CUCTEMEI U1 n3BiedyeHns U u3
OpraHUYECKOT0 IIOTOKA, peryaupoBaHus
KOHIICHTPAIIUW KUCIIOTHI U JIJISl 3aITOTHEHUS STYEEK
PIEKTPOXUMUUECKOTO BOCCTaHOBJICHHS Ha
MPOU3BOJICTBEHHOM BBIXOJIE KacKaaa

8413 70;
2.5.2.6.3.2.
8414 10;

8419 89 98

(B pen. Ykaza IIpe3sunenta PO ot 01.09.2014 N 599)

[losicHuTenpHOE 3aMeuaHue. ITH CXEMbI COCTOAT U3 000PYJOBaHMSI SKCTPAKIIMUA PACTBOPUTENIEM
s u3BiieyeHus U™ U3 opraHMuecKoro MoToKa B )KUIKUI pacTBOp, 000py10BaHMsI BBITAPUBAHUS
u (W) Apyroro oOOpyAOBaHUS [UIsl JOCTHKEHUS PETrYIUPOBKH W KOHTPOJS BOJOPOIHOIO
[IOKa3aTeiasls M HAacoCOB WJIM JPYI'MX YCTPOMCTB IepeHoca [Uisl 3alOJIHEHUS —S4YEeK




HIIEKTPOXHUMHUYECKOTO BOoccTaHOBIIeHH. OCHOBHAS 33a7jaua KOHCTPYKIIMH COCTOUT B TOM, YTOOBI
I/I36€)KaTI> 3arpsA3HCHUA IMOTOKA KUAKOCTH MOHAMH HCKOTOPBLIX MCTAJIJIOB. CJIG,Z[OB&TCJIBHO, T¢C|
JacTH 000pPYIOBAHUS CHCTEMBI, KOTOPBIE HAXOSATCS B KOHTAKTE C TEXHOJOTHYECKUM ITOTOKOM,
M3TOTOBJICHBl M3 COOTBETCTBYIOIIMX MAaTepUAIOB (TaKWX, KaK CTEKJIO, (TOPHPOBAHHBIC
YTJIEBOJIOPOHBIE TIOJUMEPHI, Cyabdar momudenwia, cynbhoH monudpupa ¥ MPOTMUTAHHBINA
CMOJION rpauT) UK 3alUIIEHBl TOKPBITUEM U3 TAKUX MAaTEPUAIIOB.

CuctemMbl TMOJATOTOBKM NHUTaHUS (XMMHUYECKUN
00OMEH)

CrnennanabHO pa3paboTaHHbIE WK
MOATOTOBJIICHHBIE CUCTEMBI JUIsI ITPOU3BOJCTBA
MUTATEIBHBIX PACTBOPOB XJIOPU/A ypaHa BEICOKON
YMCTOTHI JUIl XUMUYECKUX OOMEHHBIX YCTaHOBOK
pa3zfeNeHnus  M30TONOB  IPUPOJHOIO  ypaHa,
00€HEHHOI0  ypaHa WM  CHELHUAIbHOI0
[PaCILEIIISIONIEr0Cs MaTepuana

(B pen. Ykasos IIpesunenta PO ot 04.02.2004 N 141, ot 01.09.2014 N 599)

[TosicuuTensHOe 3amevyanue. CucTeMbl, yKa3aHHbIE B TyHKTE 2.5.2.6.4, cocTosT 13 000py10BaHUs
TUIsT PACTBOPEHHMS, SKCTPAKIIUU PACTBOPHUTENIEM U (WMJIM) MOHOOOMEHHOTO OOOpYIAOBaHUS JIst
OUYHCTKH, a TAKXKE DJIEKTPOJIMTUYECKUX sideeK Ui BoccraHoBiueHus U™ wim U™ B U, B atux
CUCTEMaxX IMPOU3BOIATCS PACTBOPHI XJIOPHUJA YpaHA, B KOTOPBIX COJAEPKUTCS JIMIIb HECKOIBKO
JacTell Ha MAJUTMOH METaNIMYECKUX BKIIFOUEHUH, TAKHUX, KAK XPOM, JKeJIe30, BAaHAIU, MOTUOIeH
U JpYruxX JBYXBQJEHTHBIX HUX KaTHOHOB WM KaTHOHOB C OOJbIIed BaJC€HTHOCTHIO.
KOHCTpYKIIMOHHBIE MaTepHajbl JUIsl AJIEMEHTOB CUCTEMbI, B KOTOpoil oOpabareiBaercs U*
BBICOKOW YHCTOTHI, BKJIIOYAIOT CTEKJIO, (PTOPUPOBAHHBIE YTIIEBOJOPOIHBIE MOJIUMEPHI, rpadur,
MOKPBITHIN TOJMBUHUI-CYIb(GATHBIM WX MONMUIUP-CYTb(POHHBIM IJIACTUKOM U MPOMUTAHHBIN
CMOJIOM.

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)
CucTeMbl OKUCIIEHUS ypaHa (XUMUYECKU OOMEH)

2.5.2.6.4. 8401 20 000 0

CrieriuanbsHO pa3paboTaHHbBIE W
MOJTOTOBJICHHBIE CUCTEMBI AJis okuciaeHus U B
U* nans BO3BpallleHHs B KacKajJ pasJeieHus
M30TONOB TMPUPOIJHOIO ypaHa, OOETHEHHOTO
ypaHa WIH CIEUUAIBHOTO pPaCUICTIISIONIErOCs
MaTepuaia B polecce XMMHUUECKOro oOMeHa

(B pen. Ykazos IIpe3unenta PO ot 04.02.2004 N 141, ot 01.09.2014 N 599)

[losicautenpHble 3aMeyanus. CUCTEMBI, yKa3aHHbIE B IyHKTe 2.5.2.6.5, MOT'YT BKJIIOYaTh TaKHe
HJIEMEHTBI, KaK:

a) obopymoBaHWE NJIsi KOHTAKTHPOBAHUS XJIOpa M KUCIOpOAa ¢ BOIHBIMHU d(duroeHTaMu u3
00OpyIOBaHUsl pa3leNCHHs] M30TOMOB M JKCTpakiuu obpazomasiierocss U™ B 00eTHEHHBIN
OpraHUYECKUN MOTOK, BO3BPAILAIOLIUICS U3 IPOU3BOACTBEHHOI'O BBIX0/a KacKaa;

8401 20 000 0;
2.5.2.6.5.
8421

0) oOopymoBaHHe, KOTOPOE OTHEISIET BOIY OT COJSHOM KHCJIOTBI, 4YTOOBI BOJAa |
KOHLCHTPUPOBAHHAA COJIsIHAA KUCJIOTAa MOIJIN 6]:1 GBITB BHOBb BBCACHLI B IMPOLIECC B HYKHBIX
MECTax.

beicTpopearupyromue HMOHOOOMEHHBIE
CMOJIBI/a0COpOEHTHI (HOHHBIN OOMEH) 3824 99 150 0;
2.5.2.6.6.
CnennaibHO pazpaboTaHHbBIC nnu|3914 00 000 0
[1OJrOTOBJICHHBIE OBICTPO pearupyroiue




MOHOOOMEHHEBIE CMOJTBI/a0COPOEHTHI IUIA
oOoraieHus ypaHa ¢ MCIOJIb30BaHHEM IpoIiecca
MOHHOTO OOMEHa, BKJIIOYasl IMOPHUCThIE CMOJIbI
MaKpOCEeTYaToil CTPYKTYpHI U (MJIM) MEMOpaHHbIE
CTPYKTYpbl, B KOTOPBIX aKTHUBHBIE TPYIIIIbI
XUMHYECKOTO0 OOMEHa OrpaHUYCHBI MOKPBITHEM
Ha  TIOBEPXHOCTM  HEAKTUBHOW  MOPHUCTOM
BCIIOMOTATEeNILHOM  CTPYKTYpBl, U  JApYyrue
KOMITO3UTHBIC CTPYKTYPHI B JII000M mpHuemiieMoin
dbopMe, BKIOYAS YACTHUIBI BOJOKOH. OTH
MOHOOOMEHHBIE  CMOJIBI/aOCOPOCHTHI  MMEIOT
muametpsl 0,2 MM WM MeHee U JOJDKHBI OBITh
XUMUYECKH CTOMKMMHM IO OTHOIICHHIO K
pacTBOpam KOHLICHTPUPOBAaHHOMN COJISTHOU
KUCIIOTBI, a TaKkKe JOCTaTOYHO  IPOYHBI
duznyeckn ¢ TeM, 4YTOOBI HMX CBOICTBa HE
VX yALIAINCH B 0OMEHHBIX KOJIOHHAX.
CMo11bl/a0cOpOEHTHI CIEMATBHO PEIHA3HAYCHD]
UIsT  TIOJy4eHUS KHHETUKH OYeHb OBICTPOro
oOMEHa  H30TOIOB MPUPOTHOTO ypaHa,
00E€THEHHOTO0  ypaHa  WIH  CHEHUAIBHOIO
[paCIICTIISIONIETOCsl MaTepuaia  (IIHTeTbHOCTD
nosmyoOmena wmenee 10 ¢) wu  oOnagaror
BO3MOXXHOCTBIO padoTaTh MpHU TEeMIEparype B
muanazone ot 373 K (100 °C) no 473 K (200 °C)

N 599, ot 14.11.2017 N 546)

(B pex. Ykasos [Ipe3unenta PO ot 04.02.2004 N 141, ot 14.10.2008 N 1464, ot 01.09.2014

2.5.2.6.7.

oHOOOMEHHBIE KOJIOHHBI (HOHHBIM 0OMEH)

CrnennanabHO pa3paboTaHHbIE WK
MOJArOTOBJICHHBIE  IMJIMHAPUYECKUE  KOJOHHBI
muamerpom Oosiee 1000 MM ans ynepskaHus U
O IePIKaHUS 3aI10JIHEHHBIX CJIOEB
MOHOOOMEHHBIX cMoI1/abcopOeHTOB TUIs
oOorameHust  ypaHa C  HCIOJb30BAaHUEM
MOHOOOMEHHOTO0  Tporecca. ITH  KOJOHHBL
W3rOTaBIMBAIOTCS M3 MaTepUaloB (TaKUX, Kak
TUTAaH WIA (QTOPUPOBAHHBIE YIIIEBOJOPOIHBIE
MOJIUMEPBI), CTOMKHUX K KOPPO3UH, BbI3bIBAEMOMN
pacTBOpaMu  KOHUEHTPUPOBAHHOM  COJISTHOM
KHUCJIOTBI, MM 3aLUIIAI0TCS TOKPBITUEM U3 TAKUX
MaTepuaJioB W  CHOCOOHBI  paboTarh  IpHU
Temneparype B auamnaszone ot 373 K (100 °C) no

473 K (200 °C) u naBnenuu Boimie 0,7 MIla

842129 000 1;

8421 29 000 9

N 546)

(B pex. Ykasos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

2.5.2.6.8.

MoHnooOMeHHbBIE CHCTeMBI peditokca (HMOHHBIN

0OMEH):




CrienuanbHO pa3paboTaHHbIC WIH
IIOATOTOBJICHHBIEC CUCTEMBI XHMUYECCKOI'O HWIIN
DIIEKTPOXUMHUYECKOTO  BOCCTAHOBJICHHS IS
pereHeparmn pearenTa(oB) XUMHUYECKOTO
BOCCTAHOBJICHHS, HCTIOJBE3YyeMOTO(bIX) B KacKaaax
MOHOOOMEHHOTO O0OTaIIeHusl ypaHa

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)

2.5.2.6.8.1. 8401 20 000 0

CrneunanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE CHUCTEMbl XUMHUYECKOTO WJIU
PIEKTPOXUMHUYECKOTO OKHCJICHUS TUIS

2.5.2.6.8.2. 840120 0000

pereHeparmn pearenTa(oB) XUMHUYECKOTO
OKHCJICHUS, HCIOIb3yeMOoro(blX) B Kackaaax
MOHOOOMEHHOTO O0OTalIeHusl ypaHa

(B pen. Ykasa IIpesunenta PO ot 01.09.2014 N 599)

[loscHuTenpHble 3aMeuaHusi. B mporecce HMOHOOOMEHHOro oOoramieHuss B KayecTBe
BOCCTaHABIIMBAIOIIETO KAaTHOHA MOXET HCIIOJIb30BaThCs, HApPUMEp, TPEXBAICHTHBIH THUTaH
(Ti®), m B 9TOM ciy4ae BOCCTaHOBUTENbHAs cucTeMa Oyzer BbhIpabaThiBaTh 117 mOCpEICTBOM
BoccTaHOBIeHHs Ti'. B mporecce B kadyecTBe OKHCIUTESI MOKET MCIIOIB30BATHCS, HAIIPUMED,
TpexBanieHTHOE kene30 (Fe?), u B 3ToM citydae cuctema okucieHus OyaeT BeipabareiBaTh Fe™
[MOCPEJCTBOM OKHUcieHus Fe'.

CrneunanabHO pa3paboTaHHbIE WK
MOJTOTOBJICHHBIE CHUCTEMBI, OOOpyIOBaHUE U
KOMIIOHEHTBI JJIsSi WCIOJB30BaHUSA B JIa3€pHBIX
000TaTUTENBHBIX YCTAHOBKAX:

2.5.2.7.

BBoanbsie 3ameuanusi. CylecTBYIOIIME CHUCTEMBI [UIsi OOOTaTHTENBHBIX IPOLECCOB C
MCIIOJIb30BAHUEM JIa3€POB JCISATCS Ha JBE KAaTETOPUU: T€, B KOTOPBIX pabodell cpeoi ABISIOTCS
napbl aTOMapHOTO ypaHa, U Te, B KOTOpPbIX paboueil cpemoil SBISIOTCS Mapbl ypaHOBOIO
COCIMHEHUS, WHOTJA CMEIIAHHBIE ele C OJHUM razoM. OOmMMH Ha3BaHUSMU JJS TaKHX
[IPOLIECCOB SIBJISIOTCS:

repBasi KaTeropusl - JJa3epHOE pa3/ieJieHre U30TOMOB 10 METOAY aTOMAPHBIX MapoB (TEXHOJIOTUU
pa3/esieHrs aTOMapHBIX TTApOB);

BTOpasi KaTeropusi - MOJEKYJSPHBIH METOJ Ja3epHOr0 pa3[esieHHs] U30TOMOB (TEXHOJOTHH
MOJICKYJISIPHOTO PAa3/IeleHUs1) W XUMHMUYECKas pEaklMs, BKIIOYas XUMHUYECKYI0 pEaKLHUIO
MOCPEJICTBOM M30MpaTENbHON IO N30TOMAM JIa3epHON aKTHBALINY.

Cucrembl, 000pyI0BaHNE U KOMIIOHEHTHI JUIsl YCTAaHOBOK J1a3€PHOT0 00OTaIeHHsI BKIIOYAIOT:

a) YCTpOMCTBA JUIsl TTOJJa4H ITAPOB METAILNTUYECKOTO ypaHa (JiJ1s1 u30upaTenbHOM (POTOMOHU3AITN)
WIM YCTPOWMCTBA s TOJa4d MApOB YpPaHOBOTO COoeNUMHEHHs (i1 H30MpaTebHOM
(dhoToaHMCCOMAIINN UITH U30UPaATETHHOTO BO30YKICHUS (aKTHBAIIUN);

0) ycTpoiicTBa miisa cOopa 00OTalEHHOTO U 00CTHEHHOTO METAJUTMYECKOTO ypaHa B KadyeCcTBE
"mpoaykTta" u "XBOCTOB" B MEpBOW KaTeropuum M YCTpoiicTBa ansi cOopa oOOrameHHOro u
00€THEeHHOT'0 ypaHa U3 COCTMHEHHM "TIpotyKTa" 1 "XBOCTOB" BO BTOPOM KaTETOPHUU;

B) pabouue JIa3epHbIe CUCTEMBI T N30MPaTEeTLHOTO BO30YKICHHS N30TOMOB ypaHa-235;

r) 000pyJI0BaHUE JUISL TOJTOTOBKH MUTAHUS U KOHBEPCUU MPOJIYKTA.

BcencTBre C0XXHOCTH CIIEKTPOCKOITUHM aTOMOB M COSJMHEHUH ypaHa MOXKET OTPeOOBaTHCS
VCIIOJIb30BAaHUE JIIO00N U3 psAAa UMEIOIINXCS Ja3€pHBIX U ONTUYECKUX JIA3EPHBIX TEXHOJIOTUH.

(BBogHBIC 3amevanHus B pea. Ykasza [Ipesunenta PO ot 01.09.2014 N 599)

[loscHuTenbHbIE 3amMedyaHus. MHOrMe M3 KOMIIOHEHTOB, YyKa3aHHbIX B MyHKTax 2.5.2.7 -
2.5.2.7.13, BCTynarT B HENOCPEICTBEHHBIM KOHTAKT C MapaMy METaJNIMYECKOTO ypaHa MU C
YKUJKOCTBIO, MM C TEXHOJOTMYecKuM rasom, cocrosmmm u3 UFs nnu cmecn n3 UFs u apyrux




razoB. Bce moBepXHOCTH, KOTOPBIE BCTYHAIOT B MPAMOUM KOHTAKT ¢ ypaHoM uin UFs, moaHoCThIO
M3rOTOBJIEHBI M3 KOPPO3UECTOMKMX MAaTEpUAlOB WM 3allMIIEHBbl TMOKPBITUEM M3 TaKHX
Matepuainos. [l neneit paznena, OTHOCAIIETocsl K KOMIOHEHTaM 000pyI0BaHus Ui Ja3epHOrO
oOoramieHusi, MaTepualibl, CTOWKHE K KOPPO3UH, BBI3BIBAEMOWM IMapaMy WIH >KUAKOCTSIMH,
coZlepKalllMMU METAJUIMYECKUI YpaH WM YPAaHOBBIE CIUIABbI, BKJIKOYAKOT MOKPBITHII OKCHIOM
UTTPUS TPaUT U TaHTAJ; MaTEpUAIIbl, CTOHKHE K KOppo3uH, Bbi3biBaeMoii UF,, BKIIIOYatoT Meab,
MEJHBIE CIUIABBI HEPXKABEIOIIYIO CTAJb, aJIOMUHHUI, OKCUJ AJIFOMUHUS AJIFOMUHUEBBIE CIUIABBI,
HUKEIb WM CIUIaBbl, conepkamme 60% Hukens mo Becy U Oojee, U (PTOPUPOBAHHBIC
YTJIEBOJOPOIHBIE TOTUMEPBI.

(B pen. Ykaza [Ipe3sunenta PO ot 01.09.2014 N 599)

Cuctembl  ucmapeHuss ypanHa  (texnonoruu(8401 20 000 0;
paszieneHns aTOMapHBIX TTapOB)
8543;
2.5.2.7.1. CrenuanbHO npeaHa3HauYeHHbIE 1500
[IOATOTOBJICHHEIC CUCTEMBI BoinapuBanus9013 20 000 0O;
METaJUIMYECKOTO  ypaHa, HCIOJIb3yeMbIe s
a3epHOro o0orameHus 9022

(m. 2.5.2.7.1 B pen. Ykaza I[Ipesunenta P® ot 01.09.2014 N 599)

[losicHuTennbHOE 3aMe4aHue. DTH CHCTEMbl MOTYT COJCp)KaTh 3JIEKTPOHHO-TyYEBBIC ITYIIKH,
KOTOpBIE pa3padoTaHbl JUTst JOCTHKEHUS [T01aBaeMOi Ha MuIeHb MoutHOCTH (1 kBT mim 6ornee),
OCTaTOYHOM /7151 00pa30BaHUs TAPOB METAUIMYECKOTO ypaHa CO CKOPOCTHIO, TpeOyromeics 1ist
HOPMAaJIbHOTO ()YHKIIMOHUPOBAHUS JIA3€PHOT0 00OTaAICHHUS.

(mosicuuTenbHOE 3amedanue BBeaeHo YkazoM [Ipesunenta PO ot 01.09.2014 N 599)

CucreMbl U KOMIIOHEHTBI [JIsi OOpalieHust ¢
METAIMYECKHUM ~ ypaHOM B KUAKOW WU
napooOpa3noit gopme (texnonoruu pasaeneHus8401 20 000 O;
AQTOMapHBIX MapOB)
8543;
2.5.2.7.2. CrnennanabHO pa3paboTaHHbIE WU
MOATOTOBJICHHBIE  CHUCTeMBbl  oOpamenus  ¢[9013 20 000 O;
pacIuUIaBIeHHBIM  YpaHOM,  pacIUIaBICHHBIMU
YPaHOBBIMH CILUIaBaMu 158105 napamu|9022
METAJTMYECKOTO ypaHa M WX KOMITOHEHTBI s
MCIIOJIb30BaHUS B JIa3€PHOM 00OTalleHun

(m. 2.5.2.7.2 B pen. Ykaza I[Ipesunenta P® ot 01.09.2014 N 599)

[TosicuuTensHOe 3aMevyanne. CucTeMbl OOpaIeHUs ¢ METAJUIMYECKUM YPaHOM B KHIKOH Gopme
MOTYT COCTOSITh M3 THUIJIEH M OXJaXKJarolero obopynoBaHust miisg Turied. Turnm u apyrue
KOMIIOHEHTBl 3TOW CHCTEMBI, KOTOpbIE BCTYNAlOT B KOHTAaKT C pACIUIABJIECHHBIM YpaHOM,
[pacIuiaBJI€HHBIMY YPAHOBBIMH CIUIABAMU WJIM MAPaMU METAIUNIMYECKOTO ypaHa, U3rOTABIUBAIOTCSA
13 KOPPO3UECTOMKHUX M TEPMOCTOMKHMX MAaTEpUajoB WM 3alllMLICHbl MOKPBITUEM U3 TaKHX
MaTepuaios. [IpuemiieMble MaTepualbl BKIOYAIOT TAHTAM, IOKPBITHIA OKCUIOM UTTPUS Tpadur,
rpaduT, MOKPHITHIH OKCHIAMH JAPYIHX PEIKO3EMENbHBIX 3JIEMEHTOB (BXoasummx B CHHCOK
o0Opy/lOBaHUSI U MaTepuajoB, B OTHOLICHHMH KOTOPHIX (enepaibHbIM 3aKOHOJATEIbCTBOM
YCTQHOBJICH CIEIHAIbHBIA IMOPSAJOK HKCHOPTa M HMIOPTa OOOPYIOBAaHUS M MaTepHajoB
JIBOMHOTO Ha3HAYEHHS M COOTBETCTBYIOIINX TEXHOJIOTHH, MPUMEHSIEMBIX B SACPHBIX LENSIX) WU
X CMECSIMH.

(B pen. Ykasos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)




Arperatbl juisi coopa "mpoaykta' um "XBOCTOB'
METAIITMYECKOTO YpaHa (TEXHOJOTHHU pa3felieHus
AQTOMapHBIX TTAPOB)

2.5.2.7.3. 8419 89 98
CrneunanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE arperarbl TUTSt coopal
"mpoaykra" u "XBOCTOB" METAITMYECKOTO YpaHa B
PKUIKOW WU TBepAoH hopme

(B pe. Yxasos IIpesunenta PO or 12.05.1997 N 468, ot 14.10.2008 N 1464, ot 01.09.2014 N
599)

[loscuutenpHoe 3amedanne. KOMITIOHEHTHI IJId 3TUX arperatoB HU3TOTOBJICHBI M3 MAaTCPHUAIOB,
CTOMKHMX K HarpeBy W KOPPO3HH, BBI3IBAEMON MapaMu METAUTHIECKOTO YpaHa WIN KHUIKOCTBIO,
HJIM 3alIUIICHBI IMOKPBITUCM M3 3TUX MATCPHUATIOB (TaKI/IX, KaK HOKpBITBIﬁ OKCUIOM UTTPUs
rpauT WKW TaHTAJI) ¥ MOTYT BKJIIOYATh B c€0s TPyOOIPOBO/IBI, KJIamaHkbl, MITYyIepa, "kemnoda",
BBO/JbI, TGHHOOGMGHHI/IKI/I " KOJUICKTOPHBLIC IMJIACTUHBI IJII MAarHUTHOI'O, 3JICKTPOCTATHUYCCKOIO
WIH IPYTUX METOAOB pa3IeICHUsI.

Koxyxu pa3faenuTenbHoro Moayis (TEXHOJIOTHUN
[pa3zeeHns aTOMapHBIX I1apOB)

CrneunanabHO pa3paboTaHHbIE WK
2.5.2.74. [MOArOTOBJICHHBIE LWIAHAPUYECKUE nn|8401 20 000 0
MPsIMOYTOJIbHBIE KaMephl 71l TOMEIIEHUSI B HUX
MCTOYHMKA [apoB  METaUIMYECKOr0  ypaHa,
PJIEKTPOHHO-TYYEBOW TMYIIKM U KOJJIEKTOPOB
"mpoaykra" u "xBocToB"

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[losicHUTEIbHOE 3aMEUaHue. JTH KOXKYXH UMCIHOT MHOXXCCTBO BXOIHBIX

OTBepCTI/II\/'I IJId IMoJAa4Yr SJICKTPONUTAHWUA W BOABI, OKHA JIS JIA3CPHBIX ITYYKOB, COGI[I/IHCHI/Iﬁ
BAKYYMHBIX HACOCOB, a TaKKC IJId AUArHOCTUKH W KOHTPOJII KOHTPOJBbHO-U3MCPUTCIBHBIX|
nmpuOopoB. OHM HMMEIOT TPHUCTIOCOONCHHS IJIsi OTKPBITUS W 3aKpPBITHSA, YTOOBI 00ECIICUNTH
OGCHy)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB.

CBEpX3BYKOBBIE paclIMpPUTEIbHBIE COILIA
(TEXHOJIOTUH MOJICKYJISIPHOTO Pa3CIICHHS)

CrneunanabHO pa3paboTaHHbIE WK
IIOATOTOBJICHHBIC CBCPX3BYKOBELIC
[pacIIMpUTENIbHbIE COTIIA IS OXJIAXKICHUS CMecei
UFs u necymero raza go 150 K (- 123 °C) umu
HIKe U Koppo3zuecTorkue Kk UF,

2.5.2.7.5. 8401 20 000 0

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

KomnexTops! "mpoaykra” uian "XBocToB" (METOABI
1a3epHOTO 00OTAIICHHS)

8401 20 000 0;
2.5.2.7.6. CreruanbHO pa3paboTaHHbIE W
[OJTOTOBJICHHBIE KOMIIOHEHTHI WJIM YCTpOMCTBa(8421
coopa ypaHoBoro 'mpoaykrta" u "XBOCTOB" B
[pe3ysbTare BO3ACHCTBHS JIA3€PHOTO U3JIy4EHUs

(m. 2.5.2.7.6 B pen. Ykaza [Ipezunenta P® ot 01.09.2014 N 599)




[losicauTenpHOE 3aMeyaHue. B ogHOM M3 MpUMEpOB MOJIEKYJSPHOTO JIa3€PHOTO pa3/ieieHUs
M30TONOB KOJJIGKTOP IpeAaHa3HayeH i cOopa oboramenHnoro nenradropuna ypana (UFs) B
TBepaoil (opme. KommekTopbl MpoayKTa MOTYT COCTOSTH M3 KOJUIEKTOPOB (DMIIBTPYIOLIETO,
YIapHOTO WM IIUKJIOHHOTO THIA HJIK UX COYETAHUS U TOJIKHBI OBITh KOPPO3UECTOWKUMHU K Cpefie

UF; / UFs.

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PD ot 01.09.2014 N 599)

Komrmpeccopsr UFs / Hecytiero rasza (TeXHOIOTUN
MOJIEKYJISIPHOTO pa3/ICIeHHUS)

CrenmaabHO pazpaboTaHHbBIC 583071
MMOArOTOBIIEHHBIE KoMIpeccopbl g cMecel UF,
2.5.2.7.7. W HECYIIEro Ta3a ISl JIUTeIbHON dKcruryaTaruu(8414 80
B cpene UF;. KOMIOHEHTHI 3TUX KOMIIPECCOPOB,
KOTOpBIE BCTYMAIOT B KOHTAKT C HECYIIUM Ta30M,
W3rOTaBIUBAIOTCS M3 Kopposuectorkux K UFg
MaTepUAIOB WM 3allUIIAIOTCS TMOKPBITHEM U3
TaKUX MaTepuajoB

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)

YIUIOTHEHUS BpalllalOIIUXCsl BAJIOB (TEXHOJIOTHU
MOJIEKYJISIPHOTO pa3IEIeHHUS)

CrenpaibHO pa3paboTaHHbBIE 1503071
[MOJArOTOBJICHHBIE YIJIOTHEHHS  BpalarOIINXCs
BAJIOB, YCTAHOBJIEHHBIE HA CTOPOHE IMMOJAa4YU U HA|
CTOPOHE BBIXOJA JUIA YIUIOTHEHHUs  Baia,
COEIUHSIOIIETO poTop KOMIIpeCCopa c
MPUBOAHBIM  JIBUTATEIEM, C TEM, YTOOBI
00€eCIIeYnTh HAJIC)KHYIO repMETHU3aLINIO,
MPEIOTBPALIAIONIYI0 BBIXOJ TEXHOJOTMYECKOTrO
rasa Wi HaTeKaHHWE BO3yXa WM YIUIOTHSIOLIETO
raza BO BHYTPEHHIOIO KaMepy KOoMIIpeccopa,
KoTOpas 3anoiHeHa cMecbro UF u Hecyiero raszal

(B pex. Ykasos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

8484 10 000 9;
8484 90 000 0;
2.5.2.7.8.
8487 90 900 0;

9620 00 000 3

N 546)
CucTtemsl dbTopupoBaHUs (TexHoI0THUHN
MOJIEKYJISIPHOTO pa3JIEICHHUS)

2.5.2.7.9. 840120 000 0
CrneunanabHO pa3paboTaHHbIE WK
MOJATOTOBJICHHBIE CUCTEMBI UIT (TOPUPOBAHUS
UF; (B TBepaom coctosinun) B UF; (Ta3)

(B pen. Ykazos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

[loscHuTenpHOE 3ameuanue. CUCTEMBI, yKa3aHHbIe B MyHKTe 2.5.2.7.9, mpemHasHayeHbl IS
¢dbropupoBanus coopannoro nopomka UFs B UF; B nensx mocneayromiero coopa B KOHTeHHEpax
MPOYKTa WJIM JUIA TIEPEMEIICHHs] B KauecTBe MUTaHus B 010ku MLIS nnst momosHMTENHEHOTO
oboramenust. [Ipy mpuMeHeHMHM OIHOTO TMOJXOAa peakuus (TOPUPOBAHUS MOXKET OBITh
3aBeplIeHa B Mpe/iesiaX CUCTEMBI pa3iesieHusl U30TOIOB, TJ€ UIET PEaKIHs U HEMTOCPEICTBEHHOE
M3BJICUEHNE U3 KOJUIEKTOpOB "mpoaykra". Ilpu nmpumenenun apyroro noxaxona nopouok UFs
MOET OBITh W3BJICUCH (TIEPEMEIICH) U3 KOJUICKTOPOB '"MPOAYKTA" B MOIXOSAIIUN PEAKTOP




(HarmpuMep, PeaKkTop C MCEBIO0KHMKEHHBIM CJI0EM KaTaau3aTopa, FeIUKOUAAIbHbIN PeakTop Win
kapoBas OamrHs) B 1ensix (GropupoBanus. B o0oux ciaydasx UCmoib3yercss 000pyIdOBaHUE IS
XpaHEHHs U repeHoca Gpropa (Win APyrux MpueMiIeMbIX GTOPUPYIONTUX PEareHTOB) U I cOopa
u nepenoca UFe.

Macc-ciektpomerpbl/uctounukn  1oHoB  UFg
(MOJIEKYIISIPHBIC METOJIBI)

CnenuaibHO pa3paboTaHHbBIE W
TOTOTOBJICHHBIC Macc-CIeKTPOMETPHI,
CIOCOOHBIE MTPOU3BOAUTH MPSIMOIT 0TOOP MPOd U3
razoBeix I0TOKOB UF; u oOmamaronine BceMH
CJIEIYIOIMMHU XapaKTePUCTUKAMM:

a) CIOCOOHBIE M3MEPATh HOHBI OT 320 emuHUIL
aTOMHON Maccel Wid Ooee W 00JamarolIie

2.5.2.7.10. paspenrenneM Jayqnie 4em 1 gons u3z 320;

9027 80990 0

0) coepkaT HOHHbIE HICTOYHUKH, U3TOTOBJICHHBIE
U3 HUKENS, HHUKEJICBO-MEIHBIX CIJIABOB C
coJiepKaHueM HHKels 1o Becy oT 60% unu 6oiee
WIN  HHUKEJICBO-XPOMOBBIX  CIIABOB  JIHOO
3alUIEHHBIC TOKPHITHEM U3 HHX;

B) COJCp)KAT HMOHM3AIMOHHBIC HCTOYHHKH C
OOMOapIUPOBKON AIEKTPOHAMH;

') coJiep>KaT KOJUIEKTOPHYIO CUCTEMY, IPUTOTHYIO
TSl ©30TOMMHOTO aHAIN3a

(B pen. Ykazos IIpesunenta PO ot 01.09.2014 N 599, ot 14.11.2017 N 546)

CucTtembl moja4u / CUCTEMBI OTBOAA "MpoaykTa"
u  "XBOCTOB" (TEXHOJOTMU  MOJEKYJSIPHOIO
pa3ieneHus)

CrnennaiabHO pa3paboTaHHbIE WY
MOJTOTOBJICHHbBIE TEXHOJOTHUYECKHE CUCTEMBI HIIN
o0opymoBaHue JUIsi 000TaTUTEIHHBIX YCTAaHOBOK,
W3TOTOBJICHHBIE U3 Koppo3uecTonkux K UFg
MAaTCPpHUAJTIOB WJIM 3alIUIICHHLIC IMOKPBITUCM U3
TaKUX MaTepUasoB, BKIIOYAIOLIHE:

(B pen. Ykazos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.5.2.7.11. 840120 0000

[Muratomme aBTOKJIABBI, IE€YM WM CHCTEMBI,
2.5.2.7.11.1. ucnonszyemsle i nopaun UFs nnsa mpoueccal8419 89 98
oOorareHus

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

JlecyOnuMaropbl (WM XOJIOIHBIE JIOBYIIKH),
MCIIOJIb3yeMble 1S BbiBeAeHust HarpeToro UFs u3
mporiecca oOoramieHUss JUIsi  TOCTEAYIOLIETO
MepEeMEIICHHS

2.5.2.7.11.2. 8419 89 98

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

CTaHUMM  OTBEPXKICHUS WM  OXKHUIKCHUS,
ucnosb3yemelie 1 BeiBeneHuss UFs u3 npoueccal
obOoramenuss myrem cxatus u nepeBoma UFg B
KUJIKYIO HITH TBEPAYIO popMy

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

2.5.2.7.11.3. 8419 89 98




Crannuu "mpoxykra" WA "XBOCTOB",
2.5.2.7.11.4. ucnonszyemsle s nepememenuss  UFg  B[8419 89 98
KOHTEHHEPHI

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

Cucrembl otraenenuss UF¢ or Hecymiero rasa
(TEXHOJIOTUH MOJICKYJISIPHOTO Pa3ICIICHHS)
2.5.2.7.12. 8419 89 98
CnenuanbHO pa3paboTaHHbIE W
MMOATrOTOBIIEHHBIE cUcTeMBI It oTaeneHust UF, ot
HECYILEro rasa

(B pen. Ykasos IIpesunenra P® ot 12.05.1997 N 468, ot 14.10.2008 N 1464, ot 01.09.2014 N
599)

[losicautenbHble 3amedanns. CHUCTEMBI, YKa3aHHbIE B IyHKTE 2.5.2.7.12, MOTyT BKJIIOYaTh TaKOE
o0opynoBaHue, Kak:

a) KPHOTCHHBIE TETUIO0OOMEHHUKH UITH KPHOCEIapaTophl, CIOCOOHBIE CO3/1aBaTh TeMiieparypy 153
K (-120 °C) unm Huxe;

0) O6JIOKM KPHOTEHHOT'O OXJIAXKICHHS, CITOCOOHBIE co3naBarh TemiepaTtypy 153 K (-120 °C) unu
HUKE,

B) xonoaubie oBymkn UFs, cnocobnbie BeiMopakuBath UFs.

Hecymmm ra3omM MoXeT OBITh a30T, aprOH WJIU APYToM Tas.

(mosicHuTENBHBIC 3aMedanus B pen. Ykasa [Ipesunenta PO ot 01.09.2014 N 599)

JlazepHbie cucTeMbl

CnenuanbHO pazpaboTaHHbBIC nmu(8401 20 000 0;
2.5.2.7.13. [IOATOTOBJICHHBIE JIa3€Pbl UIIN JIa3€PHBIE CUCTEMBI
711 pa3fieNIeHus U30TOMOB MpHupoaHoro ypasa,/9013 20 000 0
00€THEHHOTO0  ypaHa WM  CIHEIHaJIbHOIO
[paCIIETIISIONIEroCs MaTepuaa

(B pen. Ykazos Ilpesuaenta PO ot 04.02.2004 N 141, ot 14.10.2008 N 1464, ot 01.09.2014 N
599)

[losicuutensHoe 3amedanue. [lpu nmazepHoM mporiecce 0OOTramieHHsl UCTIONb3YIOTCS Jla3ephbl U
Ba)KHbIE KOMIIOHEHTHI JIa3epoB, BXo e B Ciucok 000pyI0BaHUS U MATEpHATIOB, B OTHOLLICHUN
KOTOpBIX (hefiepaibHbIM 3aKOHOAATEIHCTBOM YCTAHOBJIEH CIEUaIbHBIA MOPSAOK JKCIOpTa U
MMIIOPTa 000PYIOBaHHS M MAaTEPHAJIOB IBOITHOTO HA3HAYEHUS U COOTBETCTBYIOIINX TEXHOJIOTHIA,
[IPUMEHSIEMbIX B AJIEPHbIX LeisaX. JlazepHas cucreMa 0ObIYHO COCTOUT KaK U3 ONTHYECKUX, TaK U
13 DJIEKTPOHHBIX KOMIIOHEHTOB JJIsl YIPABJIEHUS Ja3epHbIM IyYKOM (IIydKaMH) M IOJAa4Yd B
Kamepy pasleleHuss U30TomoB. JlazepHas cuctema, UCrosb3yemasi B TEXHOJOTHUSIX pa3/iesIeHus
aTOMapHBIX TMAapoB, OOBIYHO COCTOMT M3 MEPEeCTpPauBacMoOro Jja3epa Ha KpacUTENsX,
B0O30Yy’K]a€MOI0 C IMOMOIIBIO JIa3epOB HAKayKW JPYroro Tuma (Hampumep, Jia3epaMu Ha mapax
MEIW WM HEKOTOpBIX TBEPAOTEIbHBIX Ja3epoB). JlazepHass cucrema, uCHoOIb3yemas B
TEXHOJIOTUSX MOJIEKYJISIPHOTO pa3JeJIeHUs, MOXKET COCTOSTh U3 JIa3epOB Ha ABYOKUCH yriepoja (

-J1a3epOB) WJIM SKCUMEPHBIX JIa3epOB, a TAK)K€ MHOTOXO/I0BBIX ONTUYECKUX sAueeK. Jlazepsl

VT JTa3epHbIE CUCTEMBbI, HCTIOIb3yEeMbIE B 00€HX BBIIICYTIOMSHYTBIX TEXHOJIOTHUAX, TPEOYIOT
CTaOWIN3allMU 9YaCTOTHOTO CIIEKTPa IS SKCILTyaTalliu B TCUSHUE MPOIOJDKUTENBHBIX TTEPHOIOB
BPEMEHH.

(B pen. Ykazos IIpe3unenta PO ot 01.09.2014 N 599,




ot 14.11.2017 N 546)

CrieruajbHO pazpaboTaHHbBIC WY
HOAIOTOBJIICHHBIC CHCTCMBI, OGOpy,Z[OBaHI/Ie H
2.5.2.8. KOMIIOHEHTEI 1A HUCIIOJIL30BaHU HA|
O6OFaTI/IT€.HBHBIX yCTaHOBKaX C IIJIa3MCHHBIM
pa3/ieneHueM:

BBonHoe 3ameuanue. Ilpu mporecce mia3MeHHOTroO pas3ieiieHHs IUla3Ma, COCTOAIIass U3 MOHOB
ypaHa, IPOXOAUT Yepe3 ANIEKTPUUECKOE 10J1e, HACTPOEHHOE Ha YaCTOTY MOHHOTO pe3oHaHca U?s,
C TeM, YTOObI OHM B NEPBYIO OdYepelb MOIJIOLIAIM SHEPTUi0 M YBEIUYMBAICA AMAMETP HMX
ITONOPOOOPa3HBIX OPOUT. IOHBI ¢ TPOX0XKAEHUEM 11O OOJIbIIEMY TUAMETPY 3aXBaThIBAIOTCS IS
oOpa3zoBaHusl TpoaykTa, oboramenHoro U?S. Ilmasma, koTopas oOpazoBaHa IOCPEICTBOM
MOHU3ALMU YPAHOBOTO I1apa, COAEPIKUTCS B BAKyyMHOM KamMepe ¢ MarHUTHBIM IOJIEM BBICOKOH
HaNpPSOKEHHOCTH, OOpa30BaHHBIM C TIOMOILNBIO CBEPXMPOBOASMIEr0 Maruta. (OCHOBHBIC
TEXHOJIOTUYECKHE CUCTEMBI IpPOLECCa BKIIOYAIOT CHUCTEMY TI€HEepalud YPaHOBOM ILIa3Mbl,
pa3AeIuTeIbHBIN MOTYIIb CO CBEPXIPOBOISIIIAM MarHUTOM, BXOJAIIUM B CIICOK 000py10BaHHS
U MaTepuaioB, B OTHOLIEHMM KOTOPBIX (elepaabHbIM 3aKOHOAATEIILCTBOM YCTaHOBIIEH
CIELUANbHBIA MOPSAOK O3KCIOpTa M HMIOPTa OOOpPYJOBAaHUS M MaTEPUAIIOB JIBOMHOTO
HA3HAYEHUS U COOTBETCTBYIOLIMX TEXHOJOIMH, MPUMEHSIEMBIX B AJEPHBIX LEISIX, U CHCTEMBI
M3BIICUEHUS MeTallIa Juia coopa "mpoaykra” u "XBocToB".

(B pen. Ykasa IIpesunenta PO ot 14.11.2017 N 546)

MUKpOBOJHOBBIE UCTOYHUKHU SHEPruM U aHTeHHBI[8543 70 900 0;

CnennaibHO pazpaboTaHHbBIC nnu|8539 50 000 0;
MOATOTOBJIICHHBIE MHKPOBOJHOBBIE HCTOYHHUKHU
DHEPrMU W aHTEHHbl i reHepaunu  win|8542 31 300 O;
2.5.2.8.1. YCKOPEHUSI HOHOB U O0JIAJAroIIHNe CIEAYIOIIUMU
XapaKTEPUCTUKAMU: 8542 32 300 0;

a) yactota Bbimre 30 [T, u

8542 33 300 0;
0) cpemHsAs  BBIXOAHAS  MOIIHOCTH  JIJIse

O6pa30BaHI/I$I HNOHOB 60Hee 50 kBt 8542 39 300 0

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)
ConeHounapl 11l BO30YXIEHUS HOHOB
CrennraibHO pazpaboTaHHbBIC HAITH
2.5.2.8.2. [IOATOTOBJICHHEIC COJICHOUIBI 18504 50 950 0

PaIMOYacTOTHOTO  BO30OYXKJICHHS  HOHOB B
nuamnaszone yacror 6osee 100 rKi u criocoOHEBIE
paboTtath npu cpeaHeit MomHocTH 6omee 40 kBT

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

CucreMsl U1l TPOU3BOICTBA YPAHOBOM IIJIa3MBl
8515 80 900 0;
CrnennaiabHO pa3paboTaHHbIE WU ’
[OJArOTOBJIEHHbIE CHUCTEMBI MJIsi IPOU3BOJCTBA
YpaHOBOM IUIa3Mbl JAJI1  MCHOJb30BAaHUS HA
3aBO/Iax MJIa3MEHHOTO pa3zeieHUs

2.5.2.8.3.
8543 10 000 0

(B pex. Ykasos IIpe3unenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017




N 546)

2.5.2.8.4. WckmoueH. - Yka3 [Ipesunenta PO ot 01.09.2014 N 599

[losicHuTEeNnbHOE 3aMeuaHre UCKITIOUEHO. - YKa3 [Ipesuaenta PO ot 01.09.2014 N 599.

Arperatel misa coopa "mpoaykra" U "XBOCTOB"
p P poayk
METaJUIMYECKOr0 ypaHa

CrennraibHO pazpaboTaHHbBIC WA
IIOATOTOBJICHHBIC arperaTH JUTA c60pa
"mpoaykra" u "XBOCTOB" sl METAIIIMYECKOTO

ypaHa B TBep0oi (opme.

2.5.2.8.5. 8419 89 98

OTu arperatbl Ajsi cOopa M3rOTaBIMBAIOTCS M3
MaTepuaioB, CTOMKMX K HarpeBy M KOppO3HuH,
BbI3IBAEMON IMapaMu METaJUIMYECKOT0 YypaHa,
TaKuX, KaKk TpauT, TOKPHITEIA OKCUIOM UTTPHS,
WIM TaHTaJl WIM 3allUIIAIOTCS MOKPBITUEM U3
TaKUX MaTepuajoB

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

Koxyxu pa3ieauTeabHOoro Moyt

CrnennanabHO pa3paboTaHHbIE WK
[NOArOTOBJIEHHbIE U MCIOJIb30BaHMUS  HA
2.5.2.8.6. 0o0OraTUTENbHBIX YCTaHOBKax ¢ tuia3MeHHbM|8401 20 000 0

pasfeneHueM IWIMHAPUYECKUE Kamephl JUis
MOMEILEHUS B HUX UCTOYHHUKA YPAHOBOH IUIa3MBl,
SHEPreTUYEeCKOro COJIEHOMJA Paguo4acToThl U
KOJUIEKTOPOB "mponykTa" U "XBOCTOB"

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

[loscHuTenbHOe 3ameuanue. Kokyxu, ykaszaHHble B IyHKTe 2.5.2.8.6, UMEIOT MHOKECTBO
BXOJHBIX OTBEPCTHM U MOAAYM SJICKTPONMUTAHUS, COCTUHEHUN MU(PY3MOHHBIX HACOCOB, a
TaKKe ISl JUAarHOCTUKH WM KOHTPOJIST KOHTPOJIbHO-U3MEPHUTEIBHBIX NMPHOOPOB. OHM HMEIOT
MPUCTIOCOOTICHUS JUTSI OTKPBITHS M 3aKPBITHS, YTOOBI 00ecreunTh 00CIy)KHBaHUE BHYTPEHHUX
KOMITOHEHTOB, W M3TOTOBJICHBI W3 COOTBETCTBYIOIIMX HEMarHUTHBIX MaTEPHAJOB, TAKUX, KakK
HEpKaBEIOIas CTalb.

CrnennanabHO pa3paboTaHHbIE WU
MOJArOTOBJIEHHBIE CUCTEMBI, O00OpYyIOBaHUE U
KOMIIOHEHTBHI ISl UCIIOJIb30BaHMUA Ha YCTaHOBKAX
JIEKTPOMArHUTHOIO OOOTALCHUS:

2.5.2.9.

BBOI[HBIG 3aMcyaHusl. HpI/I SJICKTPOMAroiuTHOM IPOHECCC HOHbBI MCTANIMYCCKOIO YypaHa,
MMOJTyYEHHBIC TOCPEACTBOM HOHHU3AIMKM THUTaromero marepuana u3 cojed (oobrano UCL),
YCKOPSAIOTCA W MPOXOAAT 4YCPC3 MATrHUTHOC IIOJIC, KOTOPOC 3aCTaBJIACT HOHBI PA3JIMYHBIX
M30TONOB  MPOXOJHWTH MO  pa3jIMYHbIM  HampaBieHUsIM. OCHOBHBIMH  KOMITOHCHTaMH
DJICKTPOMArHuTHOT'O HU30TOIIHOT'O ccraparopa ABJISAKOTCA: MarHuTHOC II0JIC JJIA|
OTKJIOHEHUSI/pa3 IeIeHHs] N30TONOB MOHHOTO ITyYKa, HCTOYHUK HOHOB C €T0 CUCTEMOM YCKOPEHUS
1 CHUCTCEMbI c60pa OTACJIICHHBIX HWOHOB. BcnomorarenbHbple CHCTEMBI AJI1 3TOro MpOoIecCa)
BKJIIOYAIOT CHCTEMY CHAOXCHHSI MAarHHUTHOW SHEPTHEH, CUCTEMbI BBICOKOBOJIETHOTO IHTAHHS
MCTOYHHMKA MOHOB, BaKyyMHYIO CHCTEMY M OOIIMPHBIC CUCTEMbl XMMHYECKOH OOpabOTKH IS
BOCCTAHOBJICHHS ITPOAYKTA H OUYUCTKH/PEreHEepalii KOMITOHEHTOB.




2.5.2.9.1.

CrneunanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE CHCTEMBI MJIsi HMCIOJb30BaHUs
Ha YCTAHOBKAaX 3JE€KTPOMAarHUTHOIO 0OOTaleHUS

8401 20 000 0

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

CrnennaiabHO pa3paboTaHHOe WIH

52900, MOATOTOBJICHHOE 000OpYJOBaHHE M KOMIIOHEHTHI
st UCIIOJIb30BAHUS Ha yCTaHOBKax
HJIEKTPOMAarHUTHOTO O0OTAIICHUS:
CrnennansHO pa3paboTaHHbIE WIn
NOJATOTOBJICHHBIE Ul  pPa3lelIeHus HM30TOIOB

) 52901, NPUPOTHOTO ypaHa, OOEIHEHHOTO YypaHa WIHC 101 90 000 0

CHELMATBLHOTO  PACHICIUISIIONIETOCs Marepuana
DJICKTPOMArHUTHBIE CENapaTopbl HW30TONOB U
000pyI0BaHNE U KOMIIOHEHTBI, BKIIFOUYAIOIITHE:

(B pen. Ykazos I[Ipe3unenta PO ot 04.02.2004 N 141, ot 14.10.2008 N 1464)
CrnennanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE OTZAETbHbIC W

2.5.2.9.2.1.1.

MHOI'OUNCJIICHHBIC NCTOYHUKN HNOHOB ypaHa,
COCTOSIIIIME W3 WCTOYHHMKA I1apa, MOHU3ATOpa W
HyLIKOBOFO YCKOpI/ITeJ'DI, N3IroTOBJICHHLBIC "3
COOTBETCTBYIOIIMX MaTEPUAIOB, TaKUX, Kak
rpaduT, HEp)KaBelollas CTalb WJIX Meab, U
criocoOHbBIE O0OecreynBaTh OOIIMA TOK B ITy4Ke
noHoB 50 MA wiu 6oee

8543 10 000 0

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

2.5.2.9.2.1.2.

KoJsmekTopbl HOHOB

CrnenuaiabHO pa3paboTaHHbBIE JER10%1
IIOATOTOBJICHHBIC KOHHGKTOPHBIG IIJ1aCTUHBI,
MMEIOIIHE IBE WIIH 00JIee IIeNIH 1 T1a3a, i1 coopa
My4YKOB HOHOB OOOTAIIEHHOTO U OOEIHEHHOTO
ypaHa W HW3TOTOBJICHHBIC W3 COOTBETCTBYIOIIMX
MaTepHajgoB, TaKuX, Kak  Tpapur WM
HepIKaBeroIas CTallb

8401 20 000 0

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

2.52.9.2.1.3.

BakyyMHbBIE KOKYXH

CrnennanabHO pa3paboTaHHbIE WK
MOATOTOBJICHHBIE ~ BAaKyyMHbBIE KOXYXH  JUIs
HIIEKTPOMAarHUTHBIX CernaparopoB ypaHa,
W3rOTOBJICHHBIC u3 COOTBETCTBYIOLINX
HEMAarHUTHBIX ~ MaTepuajoB,  TaKHX,  Kak
Hep)KaBeromasi CTajdb M NpeAHA3HAuYCHHBIEC IS

840120 0000

pabotel ipu naeneHusix 0,1 Ia wnu HIKe

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

[loscHuTenbHOe 3ameuanune. Koxyxu, ykazaHHble B TyHKTE 2.5

IMPCAHA3HAYUCHBI

.2.9.2.1.3, cnenmaabHO

AJid MMOMCIICHHUA B HHUX MHCTOYHHKOB HWOHOB, KOJUICKTOPHBIX IIIACTHH H

BOJIOOXJIK/IAEMBIX BKJIQJBIIICH W UMEIOT MPUCIIOCOOIEHUs s coeAuHeHUN nuddy3noHHBIX
HACOCOB M TPUCIIOCOOJICHUS ISl OTKPBITUS U 3aKPBITUS B LEISAX M3BICUCHUS M 3aMEHBI ITHX

KOMIIOHCHTOB.




C 21 urons 2019 2. 6 nosuyuu 2.5.2.9.2.1.4 éemecmo kooa TH BOI EASC 8505 90 100 0
npumensiemcs koo 8505 90 200 (IIpuxaz @TC Poccuu om 10.06.2019 N 937).

MarauTHBIC TOJIOCHBIE HAKOHCUHUKH

CrneunanabHO pa3zpaboTaHHbIE WIH
[MOITOTOBJICHHBIE MarHUTHBIC TMIOJIFOCHBIE]
HAKOHEYHUKH, MMEIOIINe auaMeTp Ooiee 2 M,
MCIIONIb3YeMbIe Jisi 00eCHedeHUsT MOCTOSHHOTO
MarHUTHOIO  TOJISI B AJIEKTPOMAarHUTHOM|
cemapaTope  HM30TONOB W  JNs  TMepeHoca
MarHMUTHOTO TIOJSI MEXAY pacrojioKEHHBIMU
PSAIOM cernapaTropamu

2.5.2.9.2.14. 850590 1000

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

BBICOKOBOJIBTHBIC MCTOYHHUKY ITUTAHUS

CHGHI/IaJ'IBHO p33pa6OTaHHBIe NN
IIOATIOTOBJIICHHBIC BBICOKOBOJIBTHBIC HNCTOYHUKH
MNUTAaHUA OJ11 WCTOYHHUKOB HMOHOB, o6na/:[a101une
252922, BCCMU CJIICAYIOIIUMU XapaKTCPUCTUKAMU 8504 40 900 0
a) MOTYT pa6OTaTI> B HCTIPCPBIBHOM PCIKUMC,

0) BeixoHOe Hanpspkenue 20000 B wnu 6onee;

B) BBIXOJHOU TOK 1 A umm Gouee;

r) crabunuzanus HanpsbkeHus menee 0,01% B
TeueHHUe § 4acoB

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)
CTOUYHUKY TUTAHUS OJICKTPOMAarHmuToB
CnenuanbHO pa3paboTaHHBIC W
IIOATOTOBJICHHBIC MOIIIHBIC HMCTOYHUKHU ITHUTAHUA
IIOCTOAHHOTI' O TOKa JJIS OJICKTPOMArdmuToB,
2.5.2.9.2.3. obuataronme BCEMH CenyromuMu(8504 40 900 0

XapaKTepUCTHKAMMU:

a) BBIXOJHOW TOK B HeTpepbhIBHOM pexume 500 A
wiu 6onee npu HanpspkeHuu 100 B umm G6oree;

0) ctabunm3anus MO TOKY WM HANPSOKCHHUIO HE
xyxe 0,01% B Teuenue 8 yacos

(mo3unus 2.5.2.9.2.3 BBenena YkazoM [Ipesunenta PO ot 12.05.1997 N 468, B

pen. Ykazos [Ipesuaenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599,

ot 14.11.2017 N 546)




'Y cTaHOBKH JUTSE MPOU3BOACTBA 583071
KOHLICHTPUPOBAHUS TSKEIOW BOJBI, IEUTEpUs U
2.6. COCTUHEHUN JeUTepust u cHenuaibHO
paspaboTaHHOE R0 IIOJITOTOBIICHHOE
o0opyIOBaHUE TSI HUX:

(mo3urus 2.6 B pen. Ykasza [Ipesunenta PO ot 12.05.1997 N 468)

BBonnble 3ameuanusi. Tspkenyio BOAY MOXHO MPOU3BOAMUTH, UCTIOIB3YSl Pa3IUUYHbIE MPOIIECCHI.
OpHako KOMMEPUYECKH BBITOIHBIMHU SBIISIOTCA JBa MPOLIecca: MPoIiecc H30TOIMHOTO 0OMEHA BOJIbI
1 cepoBogoposa (mporecc GC) u mporecec U30TOMHOrO 0OMeHa aMmMHaka 1 Bogopoaa. [Ipomecc
GC ocHOBaH Ha OOMEHE BOJOPOJa W JEHTEpPHUs MEXIY BOJIOH W CEPOBOJOPOJIOM B CHCTEME
KOJIOHH, KOTOPBIE IKCILTYaTUPYIOTCA € XOJIOAHOM BEPXHEHN CEKIUEN U ropsiuei HUKHEN CEKIIUEH.
Boga TeueT BHU3 M0 KOJIOHHAM, B TO BpeMs KaK CEPOBOJOPOJHBIN ra3 HUPKYIUPYET OT AHA K
BEpIUIMHE KOJIOHH. J[JI1 CONENWCTBUS CMEIIMBAHUIO Ta3a W BOJbI MCHOJB3YETCS Psi AbIpYATHIX
NTOTKOB. JleiTepuil mepeMeniaercss B BOAY NMPU HUZKUX TEMIEpaTypax U B CEPOBOAOPOA MPHU
BBICOKHX TemrepaTtypax. O0oraieHHbIe JeTepueM ras uil Boja YAAIsSI0TCsS U3 KOJOHH NIEPBO
CTYNIEHU Ha CTBIKE TOpSAYMX U XOJOIHBIX CEKLUHH, U MPOLECC MOBTOPSETCS B KOJOHHAX
cienyromei cryneHu. [IponykT nmocnenueit ¢gassl - Boga, oboramerHas aeitepueM a0 30% mo
BECy, HapaBliAeTCs B AMCTUUIALIMOHHYIO YCTAaHOBKY JJisi MPOU3BOJICTBA PEAKTOPHO-YUCTOU
TSDKENOM BOMbL, T.€. 99,75% 1o Becy OKuCH JIeUTepusi.

(B pen. Ykasa IIpesunenta PO ot 14.11.2017 N 546)

B nporiecce oOMeHa MeX/1y aMMHaKOM U BOJIOPOIOM MOYHO U3BIIEKATh ACUTEPUN U3 CUHTE3-Ta3a
[MOCPEJCTBOM KOHTaKTa C JKMJIKHM aMMHaKkoM B MPHUCYTCTBUHU Karanuzaropa. CHHTE3-ra3
nojaeTcs B OOMEHHBIE KOJOHHBI M 3aTéM B aMMHUAuHBIA KOHBepTep. BHyTpu KolOHH ras
[MOJIHUMAETCS OT JIHA K BEpIIMHE, B TO BpeMs KaK XKUAKUI aMMHaK TE€4eT OT BEPLUIUHBI KO JIHY.
JleTepuil U3BJIEKAETCSA U3 BOJOPOAA, COIAEPIKAILLErocs B CHHTE3-Ta3e, U KOHLIEHTpUPYETCA B
amMmMHaKe. AMMUaK MOCTYIAET 3aTeM B YCTAHOBKY JIJIsl KpEKMHTa aMMHUaKka co JHa KOJIOHHBIL, TOT1a
Kak ra3 coOMpaeTcs B aMMHAuyHOM KOHBEpTEpe B BEpXHEH yacTu KosoHHBIL. Ha mociemyronux
CTYINEHSX MPOUCXOIUT JajbHeillnee oboramieHue, U MyTeM OKOHYATEeNbHOM AMCTUIUIALNN
MPOU3BOIUTCS PEAKTOPHO-UMCTAast TspKenast BoAa. [lomaya cuHTE3-ra3a MOXKET OBITh 00ecreyeHa
aMMHaYHOM yCTaHOBKOM, KOTOPasi B CBOIO OUEPEIh MOXKET OBITh COOPYKEHA BMECTE C YCTAHOBKOM
U151 IPOU3BO/ICTBA TSKEJIOM BOBI ITyTEM M30TOIMHOTO0 0OMEHa aMMHaKa ¥ BoAopoaa. B mporecce
aMMHa4yHO-BOJJOPOJTHOTO OOMEHa B KAaueCTBE MCTOYHMKA MCXOJHOTO JEHTEepUsi MOXKET TaKkKe
MCIIOJIb30BATHCS 0ObIYHAS BOJa. MHOTHE MpeIMEeThl KITI0UeBOro 000pyJ0BaHUs ISl YCTAaHOBOK
[0 MPOU3BOJICTBY TSKENOM BOAbI, Ucmonb3yromux mnpouecc GC Ui aMMHUAa4YHO-BOJIOPOIHOTO
oOMeHa, IIMPOKO  PACHPOCTPAaHEHbl B  HEKOTOPBIX  OTPACIHIX  HEPTEeXUMHUYECKOU
MPOMBIIITIEHHOCTU. OcO0EHHO 3TO KacaeTcs HeOOJIbIIUX YCTaHOBOK, MCIOJB3YIOMIMX MPOIIEce
GC. OnHako HEMHOTHE MpeIMEThl 000PYAOBaHUs ABIAIOTCA cTaHnapTHeIMU. [Iponeccst GC u
aMMHaYHO-BOJIOPOTHOTO obmeHa TpeOyIOT 00paboTKu OOJTBITTNX KOJIMYECTB
BOCIUIAMEHSIOINXCS, KOPPO3UOHHBIX M TOKCHUYHBIX HAKOCTEH NP MOBBIILIEHHOM JaBJICHUU.
CoOTBETCTBEHHO MpU pa3pabOTKe CTAHIAPTOB IO MPOEKTUPOBAHUIO U HKCIUIyaTalluu s
YCTaHOBOK M OOOpYJOBaHUS, MCIIOJB3YIOMIUX 3TH TPOLECCH], YAeNnseTcs OOJbIIoe BHUMAaHHE
Mos0opy MaTepuaioB M UX XapaKTEPUCTUKaM C TeM, YTOOBbl OOECHEeUYUTh JIUTENbHBIH CPOK
CIIy>)KOBbI TPU COXPAHEHUU BBICOKON Oe30macHOCTH W HaAekHocTH. OmnpeneneHne MaciTadoB
00yCIIOBITMBAETCS TJIABHBIM 00pa30M COOOpaKEHUSIMH SKOHOMHKHA W HEOOXOAMMOCTH. TaKum
oOpa3om, Oousbliasi 4acTh NPEIMETOB OOOPYIOBAaHUS H3TOTABIMBACTCS B COOTBETCTBHH C
TpeOoBaHUsIMU 3aka3zuuka. Cieayer oTMEeTHTh, YTO Kak B mpomecce GC, Tak u B mporiecce
aMMHa4YHO-BOJOPOAHOTO OOMEHa MpeaMeThl O0OpYIOBaHUS, KOTOpPbIE IO OTAEIHHOCTH HE
pa3paboTaHbl UM HE MOATOTOBJIEHBI CHEIUANBHO JUIS MPOM3BOACTBA TSKEIOW BOJBI, MOTYT
CcOOMpaThCS B CHCTEMBI, CIICUAIIBHO Pa3paOOTaHHbIE WM TOJATrOTOBJICHHBIC JJIs1 IPOU3BOCTBA
TsoKenol Bonbl. [IpumepamMu Takux CUCTEM, MPUMEHSEMBIX B OOOMX Mpolleccax, SBISIOTCA
crcTeMa KaTaJIMTHYECKOro KPEeKHHTa, UCIoIb3yeMas B Ipolecce 0OMeHa aMMUaKa U BOAOPOAa,




1 JUCTWIUIALUOHHBIE CUCTEMBI, HCIIOJIb3yEeMbIE B IPOLIECCE OKOHYATEIBHOIO KOHIIEHTPUPOBAHUS
TSDKEJIOW BOJIBL, JOBOASALIEN €€ 10 YPOBHS pEaKTOPHO-YUCTOM.

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

2.6.1.

YCTaHOBKM 111 MPOM3BOJCTBA TSKEION BOJBI,
NEUTEpUs U IEUTEPUEBBIX COCIUHEHUN

8401 20 000 0

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

CrneunanbHO pa3paboTaHHOE iy
[MOJITOTOBJICHHOE obopynoBaHue IS

b 6.0, [TPOU3BOJICTBA TSDKEIION BO/IbI nyTeM
WCIIOJIb30BaHUsI JTUOO TIporiecca oOMeHa BOJBI U
cepoBoIopoaa, b0 mporecca 0OMeHa aMMHuaKa
1 BOJIOpO/A:
Boo-cepoBogopoiHbie 00MEHHBIE KOJIOHHBI
CrnennanabHO pa3paboTaHHbIE WIH
MMOATOTOBJICHHBIC JJII TPOU3BOACTBA TSDKEIIOM

2.6.2.1. BOJIbI yTeM HUCIIOJIL30BaHUS nporieccal8401 20 000 0

W30TOIMMHOTO OOMEHa BOABI W CEPOBOJOPOAA
oOMEHHBIC KOJIOHHBI nuameTpoMm 1,5 M u Ooree,
KOTOpbIE ~ MOTYT  JKCIUTyaTHpPOBAThCS  TIPH

NTaBJICHUSIX CBBIIIE WK paBHBIX 2 MIla

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 01.09.2014 N 599, ot 14.11.2017

N 546)

2.6.2.2.

["a30/1yBKM 1 KOMIIPECCOPHI

CrneunanabHO paszpaboTaHHbIE WIH
[MOATOTOBJICHHBIE JJII TPOU3BOACTBA TSHKENIOM
BOJbI IIyTEM HCIOJB30BaHUs Ipolecca OOMeHa|
BOJbl U  CEPOBOJOPOJIa  OJHOCTYIEHYATHIE
MasoHarnopubie (T.e. 0,2 MIla) neHTpoOexkHbIE
ra3ofyBKH WJIM KOMIIPECCOPBI IJIsi LUPKYJISALUU
CEepOBOJIOPOAHOIO Ta3za (T.e. ra3a, coiepiallero
H,S ©Gonee 70% mo Becy), UMEIONIHE
[IPOU3BOJIUTEIILHOCTh,  MPEBBILAIONIYI0 WU
paBHyl0 56 KyO. M/C NpH 3KCITyaTalldd O[T
NaBJICHUEM, MPEBBINIAIONIMM WM paBHbIM 1,8
MIla Ha BXOJe, M CHAOXKEHHBLIC CallbHUKAMHU,
YCTOMYMBBIMH K Bo3aeHcTBUIO H)S

8414 80

(m. 2.6.2.2 B pen. Ykaza [Ipe3unenrta PO ot 14.11.2017 N 546)

2.6.2.3.

AMMHUa4YHO-BOJIOPOHBIC 0OMEHHBIE KOJIOHHBI

CrnennanbHO pa3paboTaHHbIE WIH
[MOATOTOBJICHHBIE JUISI TPOU3BOJACTBA TSKEIOM
BOJIbI IyTE€M HCIIOJIb30BAaHUS Ipolecca oOMeHa)
aMMHaKka M BOJIOPOJAa aMMHAYHO-BOJOPOJHBIE
O0OMEHHbIE KOJIOHHBI BBICOTOM OoJiee MM paBHOU
35 M, quamerpoM ot 1,5 M 10 2,5 M, KOTOpbIE
MOTYT 3KCIUIyaTHpPOBAaThCsl 1OJ] JIaBIEHUEM,
npepbimaronuM 15 Mlla. DT KOJIOHHBI UMEIOT
TakXKe 10 MEHbBIIEH Mepe OAHO OTOOPTOBAHHOE

8401 20 000 0




OCEBOE OTBEPCTHE TOrO K€ JAMaMeTpa, 4YTo U
LWIMHIPUYECKas 4acTb, 4€pe3 KOTOPYK) MOTYT
BCTaBJIATHCS WJIM BBIHUMAThCSl BHYTPEHHUE YaCTH
KOJIOHHBI

(B pen. Ykasos [Ipesunenta P® ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

2.6.2.4.

BHyTpeHHHE dYacTh KOJOHHBI M CTyIEHYaThble
HAaCOCHI

CrnennanabHO pa3paboTaHHbIE WIH
MO/ITOTOBJICHHBIE BHYTPEHHUE YacTH KOJIOHHBI U
CTyNeHYaTble HAacoChl  JUIi  KOJOHH  JUIf
POM3BOCTBA TSDKEIIOM BOJIBI yTeM
MCTIOJIb30BAHUS npoiiecca aMMHaYHO-
BOJIOPOJHOTO OOMEHA.

BHyTpeHHHE  4YacTH  KOJIOHHBI  BKJIIOYAIOT|
CIELUAIBHO pa3padOTaHHbIE KOHTAKTOPHI MEXTY
CTYIIEHSIMHU, COJIEHUCTBYIOIINE TECHOMY KOHTAKTY]
ra3a 1 JKUJKOCTH.

CryneHuyaTble HACOCHI BKJIOYAIOT CHELHAIbHO
pa3paboTaHHBIE TMOTPYKaeMble B  JKUIKOCTh
HACOCHI /Il LUPKYJISIUU KUIKOTO aMMHakKa B
npenenax o0beMa KOHTAaKTOPOB, HaXOSIIUXCS]
BHYTPHU CTYIEHEN KOJOHH

8401 20 000 0;

8413 70

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

2.6.2.5.

Y cTaHOBKH JUIS KpeKHUHTa aMMHaKa,
DKCITyaTupyeMble non JIaBJICHUEM,
MpeBbIIAIONUMM WK paBHbIM 3 MIla, ciermanbHo
pa3pa60TaHHble 501050 IIOATOTOBJICHHBIC JJIA
MPOU3BOJICTBA TSKEII0N BOJIbI nyTeM
MCIOJIb30BAaHUS TPOIlecca HM30TOMHOTO OOMEHA|
aMmMHaKa ¥ BoJopo/ia

8401 20 000 0

(B pen. Ykasos IIpesunenta PO ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

2.6.2.6.

WudpakpacHble  aHAIU3aTOPbl  MOTJIOIICHUS,
CIIOCOOHBIE OCYIIECTBISTH AHAIN3 COOTHOIICHHS
MEXIy BOJOPOIOM M JeHTEepUEeM B pPEaTbHOM|
MacmTabe  BpeMEHH, KOTrZla  KOHIEHTpauuy|
neiirepus paBHbI WK npeBblaoT 90% mno Becy

902730 000 0

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 14.11.2017 N 546)

2.6.2.7.

Karanutuueckue meyun s [epepadOTKH
00OTraIeHHOro JEeHTEPUEBOr0 raza B TKEIYIO
BOAY, CHEIUAIbHO  pa3paboTaHHBIE WM
[MOATOTOBJICHHBIE JUISI TPOU3BOJACTBA TSKEIOM
BOABI  IMyTeM  HKCIONB30BaHUS  TIpoOIeccal
M30TOIMHOr0 0OMEHa aMMHaKa U BOAOpOa

8401 20 000 0;

851430 000 0

(B pen. Ykasos IIpesunenta P® ot 14.10.2008 N 1464, ot 01.09.2014 N 599)

2.6.2.8.

KOMILIEKTHEIE CHCTEMEI OGOI‘&H.IGHI/I}I TSDKEIoH
BOAbI 1 KOJIOHHBI OJIS1 HUX

8401 20 000 0




CreiuajgbHO pa3paboTaHHBIC WJTH
[1OITOTOBJICHHEIC KOMILJICKTHBIC CHCTEMBI
0o0OTaICHHS TOKEION BOALI M KOJOHHBI JJI1 HUX
MNIE:| oOOraimeHusi  TSHKCIIOH BOJIBI hi(o]
KOHIICHTpAlUK  JACUTEepus, MNPUMEHAEMON B
peakTopax

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

[TosicHuTensHOE 3amMedanne. CHCTEMBI, KOTOPbIE OOBIYHO MCTIOIB3YIOT TUCTHIUIALNIO BOIBI IS
pa3neNieHus TSHKENOM W JIETKOW BOJBI, CIEIUAIBHO pa3paboTaHbl WM TOJATOTOBIICHBI IS
MPOU3BOJICTBA TSDKEIION BOBI, MPUMEHSEMOW B peakTopax (0OBIMHO C COAEpIKaHUEM OKCHA
neitepus 99,75% no Becy) U3 NUTAIOIIEH UX TSHKEJION BOABI MEHbIIIEH KOHLIEHTPALIUU.

(B pen. Ykasa IIpesunenta PO ot 14.11.2017 N 546)
(mo3unus 2.6.2.8 BBeaeHa Ykazom [Ipesunenta PO ot 12.05.1997 N 468)

CrneunanbHO pa3paboTaHHbIE 15NN’
MOJITOTOBJICHHBIC aMMHAYHbIC CHHTE3HPYIOIIHC
KOHBCPTCPbI HJIM aMMHUAYHBIC CHHTC3UPYIOIIHC
CeKIIMH IS TIPOM3BOJICTBA TSDKEIOW BOJIBI IO
TCXHOJIOTUU HU30TOIIHOT'O 06MeHa aMMHaKa Hu
BOJIOpO/Ia

(m. 2.6.2.9 BBeaen Ykazom Ilpesuaenta PO ot 01.09.2014 N 599)

[losicautensHOE 3aMedyanne. KoHBepTephI MM CEKLIMU, YKa3aHHbIE B MyHKTE 2.6.2.9, IpuHUMAalOT
CHHTE3MPOBAHHBIN Ta3 (a30T W BOJOPOMA) U3 aMMHUAYHO-BOJIOPOIHON OOMEHHOW KOJIOHHBI (MK
KOJIOHH) BBICOKOT'O JIaBJICHUS, 8 CHHTE3UPOBAHHBI aMMHAaK BO3BPAIAETCS B Ty YK€ KOJIOHHY (MK
KOJIOHHBI).

(mosicHuTENBHOE 3aMedanue BBeaeHO YKazoM [Ipesunenta PO ot 01.09.2014 N 599)

2.6.2.9. 8401 20 000 0

YCTaHOBKHM ISl KOHBEPCUHM ypaHa W IUTYTOHHSI
TSl MICTIOJIb30BaHUS B TTPOU3BOJICTBE TOTUTUBHBIX
2.7. DIIEMEHTOB W pa3leleHUU H30TONOB ypaHa H
o0opyIoBaHue, CIICNHAIBHO pa3paboTaHHOE WIIH|
IIOATOTOBJICHHOC JJI 3TOI'O

[losicHuTenILbHOE 3aMedaHue. HpOI/IBBOI[CTBO TOIUIMBHBIX J3JICMCHTOB M PA3JCJICHUC HU30TOIIOB
ypaHa OCYIIECTBIISIETCSI HAa YCTAaHOBKAaxX, KaK OHM ONpeAesieHbl B NyHKTax 2.4 u 2.5
COOTBETCTBEHHO.

[Tpumeuanue. OCHOBHBIE KOMIIOHEHTHI OOOPYAOBaHHUS YCTAaHOBOK JJIi KOHBEPCHH ypaHa U
TUTYTOHUS JIJIS1 KICTIOJIb30BaHMSI B IIPOU3BO/ICTBE TOILTUBHBIX 3JIEMEHTOB U Pa3/IeJICHUN U30TOIIOB
ypaHa TOMJIEKAT OKCIIOPTHOMY KOHTPONIO. Bce yCTaHOBKM, CHCTEMBI H CIEUUAIbHO
pa3pabOTaHHOE WJIHA TIOJITOTOBJIEHHOE 000PYI0BAHUE MOTYT OBITh MCIIOJIB30BAHBI /11 00pabOTKH,
IMPONU3BOJACTBA UJIK UCIIOJIB30BAHUS CIICHUAJIBHOT'O PpACIICIIIAOIICTOCA MaTCpUaja.

(mo3unus 2.7 B pea. Ykaza [Ipesunenta PO ot 21.06.2000 N 1151)
YCTaHOBKM Ui ~ KOHBEPCUUM  ypaHa W

2.7.1. 00opyZ0BaHue, ClENUaAIbHO pa3paboTaHHOE WM
[OJI'OTOBJICHHOE JIJISl TOTO

BBonHbIe 3amedanns. B ycTaHOBKax U cucTeMax JiIsi KOHBEPCHH ypaHa MOXKET OCYILECTBIISTHCS
OJIHO WJIM HECKOJIBKO IPEBPALLEHUI U3 OJHOTO XMMMUYECKOTO COEIMHEHHUs YpaHa B IpPYroe,
BKJIIOYAs: KOHBEPCUIO KOHIIEHTPATOB ypaHoBoil py bl B UO;, kouepcuto UO; B UO,, KOHBEPCHIO
oxucioB ypana B UF,, UF unu UCL,, kouBepcuto UF, B UF,, konsepcuto UF B UF,, konBepcuio
UF, B Mmetayumnueckuii ypaH W KoHBepcuio (ropumaoB ypana B UQO,. MHorue KIrOYeBbIC
KOMITOHEHTBI 00OPYZOBaHMS yCTAaHOBOK JUISi KOHBEPCHM ypaHa XapaKTEepPHBI IS HEKOTOPBIX
CEeKTOPOB XMMHUECKO oOpabaTbiBarolieil mpombluieHHOCTH. Hanpumep, Buibl 0600py10BaHus,
HCIIOJIb3YEMOTO B ATHX IPOLIECCAX, MOTYT BKJIIOUATh II€YM, KapyCEJbHbIE IE€UU, PEAKTOPHI C




MCEeBIOOKIDKCHHBIM CJIOEM  KaTajlu3aTopa, >KapOBBIE PEAKTOpHBbIC OAallHu, >KHIKOCTHBIC
[eHTpU(P YT, AUCTUUIAIMOHHBIC KOJIOHHBI M IKUAKOCTHO-)KUIKOCTHBIE OSKCTPAKIIMOHHBIC
KOJIOHHBI. J[aleko HEe BCEe KOMIIOHEHTHI OOOpYIOBaHHMS HMEIOTCA B 'TOTOBOM Buje",
OOJBIIMHCTBO U3 HUX JOJKHBI OBITH MOATOTOBIIEHBI COTJIACHO TPEOOBAHUSAM M CTICIH(PUKAIUSM
3aKa3unKa. B HEKOTOPHIX Ciy4dasx TpeOyeTcs YUYUTHIBAaTh CIICHHAIBHBIC TPOEKTHBIE U
KOHCTPYKTOPCKHE OCOOEHHOCTH IS 3alllUThl OT arpecCHUBHBIX CBOWCTB HEKOTOPHIX U3
oOpabateiBaembix xumudeckux BemectB (HF, F,, CIF; u ¢ropuasr ypana), a Takke BOIPOCHI
SIepHON KpUTUYHOCTH. BO Bcex mporeccax KOHBEPCHH ypaHa KOMIIOHEHTHI OOOpYIOBaHWS,
KOTOPBIC OTIEIBHO CHEIUATBHO HE pa3padOTaHbl HIIM HE TTOATOTOBJICHBI /I KOHBEPCHH ypaHa,
MOTYT OBITh OOBEIMHEHBI B CUCTEMBI, KOTOPBIE CIEIUAIBHO Pa3padOTaHbl WA MOATOTOBICHBI
TSI ICTIONTB30BAHUS B 1IEJISIX KOHBEPCUH ypaHa.

(mo3umus 2.7.1 B pen. Ykaza IIpesunenta PO ot 21.06.2000 N 1151)

CrenuaabHO paszpaboTaHHbIC 1501051
2.7.1.1. [MOJrOTOBJICHHBIE CHCTEMBbI i1 KoHBepcuu([8419 89 989 0
KOHLIEHTPaToB ypaHoBo# pyabl B UO;

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

[losicuutenbHOoe 3ameuanue. KoHBepcus KOHIEHTparoB ypaHoBod pyasl B UO; moxer
OCYULIECTBJIAThCA CHAayajaa MMOCPENCTBOM PAaCTBOPEHUS PYAbl B a30THOM KHUCIOTE M SKCTPAKIUHU
OUHMILEHHOTO TeKCaruapara ypaHWIAUHUTpATa C TIOMOIIBIO TAaKOTO PpACTBOPUTENS, Kak
TpubyTtundocdar. 3aTreM Tekcaruapar ypaHWIAHMHUTpara mnpeoodpasyercs B UQO; ambo
MOCPEACTBOM KOHIICHTPUPOBAHHUS W JCHUTpAIWH, JHOO TOCPEICTBOM HEHTpaIu3aluu
ra3000pa3HbIM aMMHUAKOM ISl IOJyYeHUs JUypaHaTa aMMOHUS ¢ MOCIenyomeld GpuibTpaiuei,
CYLIKOW U KaJIbLIIAHUPOBAHUEM.

(B pen. Ykaza IIpesunenta PO ot 14.10.2008 N 1464)
(mo3umus 2.7.1.1 BBeaena Ykazom [Ipesuaenta PO ot 21.06.2000 N 1151)

CrernanbHO pa3paboTaHHbIE 17001
2.7.1.2. noAroToBieHHbIe cucTeMsl s KouBepcuu UO; B[8419 89 989 0
UF;

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

[losicuutensHoe 3ameuanue. Kousepcus UO; B UFs MOXeT OCylIeCTBISTHCS HEMOCPEICTBEHHO
¢dbropupoBanueM. Jlns  mpomecca TpeOyeTcss HMCTOYHHMK Ta3o00pa3HOro ¢ropa WU
TPEeX(TOPUCTOTO XJIOpa.

(mo3unms 2.7.1.2 BBegena Ykasom [Ipesnnenta P® or 21.06.2000 N 1151)

CrnennanabHO pa3paboTaHHbIE 158105
2.7.1.3. MOJroTOBJICHHBIE cucTeMbl 11t KouBepcun UO; B[8419 89 989 0
UO,

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

[ToscautensHoe 3ameuanue. Konsepcuss UO; B UO, MOXKET OCYIIECTBIATHCS MOCPEICTBOM
BocctaHoBIeHU UQO; ra3000pa3HbIM KPEKUHI-aMMUAKOM WJIH BOIOPOJIOM.

(mo3unus 2.7.1.3 BBeaena Ykazom [Ipesunenta PO ot 21.06.2000 N 1151)

CrnennanbHO pa3paboTaHHbIE 158105
2.7.1.4. MOJroTOBJICHHBIE cucTeMbl 11t kKouBepcun UO; B[8419 89 989 0
UF,

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

[ToscautensHoe 3amevanue. KouBepcuss UO, B UF, MOXeT OCymIECTBISATHCS MOCPEICTBOM
peaxiu UQO; ¢ razoodpasubiM propuctsiv BogopoaoM (HF) mpu temneparypax 573 - 773 K (300
- 500 °C).

(B pen. Ykaza IIpe3sunenta PO ot 14.11.2017 N 546)

(mo3urus 2.7.1.4 BBenena Ykazom [Ipesunenta PO ot 21.06.2000 N 1151)




CrnernanbHO pa3paboTaHHbIE 17001
2.7.1.5. MoAroToBieHHbIe cucTeMbl A1t kouBepcuu UF, B[8419 89 989 0
UF;

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

[losichutensHoe 3ameuanue. Konsepcusi UF, B UF; MOXeT OCYIIECTBISTHCS IMOCPEICTBOM
PK30TEPMHUYECKON peaknuu ¢ ¢Topom B peakTtopHoi OamrHe. UF, KoHACHCUPYETCS U3 TOPSYHX
NeTyuynx Tra3oB IOCPEACTBOM MPOIYCKAaHMUS TOTOKA Ta3a 4Yepe3 XOJOJHYIO JIOBYIIKY,
oxnaxaeHHyto 10 263 K (-10 °C). Jlnsa nporiecca TpedyeTcsi HKCTOYHUK ra3000pa3Horo ¢ropa.

(B pen. Ykaza IIpe3sunenta PO ot 14.11.2017 N 546)

(mo3urus 2.7.1.5 BBeaena Ykazom [Ipesunenta PO ot 21.06.2000 N 1151)

CreraabHO pa3paboTaHHbIE 17001
2.7.1.6. noAroToBieHHbIe cucteMbl A1t kouBepcuu UF, B[8419 89 989 0
METAUTNYECKUN ypaH

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

[losichutensHoe 3ameuyanue. KonBepcuss UF, B MeTaluiMyeckuid ypaH OCYHIECTBISETCS
[MOCPEJICTBOM €TI0 BOCCTAHOBJICHUS MarHueM (KpyIHbIC TAPTHH ) UK KaJbIlieM (Majible TapTHH ).
Peakiust oCyIIecTBISIETCs IPH TEMIIEpaTypax Bhllle TOUKH miaBieHus ypana (1403 K (1130 °C).
(B pen. Ykasa IIpesunenta PO ot 14.11.2017 N 546)

(mo3unms 2.7.1.6 BBenena Ykasom [Ipesnnenta P® or 21.06.2000 N 1151)

CrnernanbHO pa3paboTaHHbIE 17001
2.7.1.7. MoAroToBIeHHbIE cucTeMbl it kKouBepcuu UF; B[8419 89 989 0
U0,

(B pen. Ykaza IIpe3sunenta PO ot 14.10.2008 N 1464)

[ToscautensHoe 3amevanue. KouBepcus UF; B UO, MOXeET OCYHIECTBISATHCS MOCPEICTBOM
0JIHOT0 U3 Tpex npoueccos. B nepsom nponecce UFs BoccranaBnupaercs u rugponusyercs B UO,
C UCIIOJIB30BaHUEM BoAopoaa U napa. Bo Bropom npouecce UFs rusiponn3yeTcs pacTBOPEHUEM B
BOJC, JIIsL OCaXKaACHUA AnypaHaTa AMMOHUA ,Z[O6aB.H}I€TC}I dMMHaAK, a AnypaHat
BoccranaBnuBaercss B UO, Bomopomom mpu temneparype 1093 K (820 °C). Ilpu Tperbem
nporecce razoodpasusie UF,, CO, u NH; cmemmuBaioTcs B Boje, ocaxaas ypaHWJIKapOOHAT
aMMOHHUA. YpaHUIKapOOHAT aMMOHHMSI CMEIIMBAETCS C MTAPOM U BOJIOPOJIOM IPHU TeMIIepaTypax
773 - 873 K (500 - 600 °C) mns mpousBoactea UQO,.

(B pen. Ykaza [Ipesunenta PO ot 14.11.2017 N 546)

Konsepcust UFs B UO, 4acTo 0CylIecTBIAETCS Ha MEPBOM CTYIEHU YCTAaHOBKHU MO U3TOTOBJIECHUIO
TOIIJINBA.

(mo3unms 2.7.1.7 BBenena Ykasom [Ipesnnenta PO or 21.06.2000 N 1151)

CrnennanabHO pa3paboTaHHbIE WIH
2.7.1.8. [MOJrOTOBJICHHBIE crucTeMBI 1711 kKouBepcuu UF; B[8419 89 989 0
UF,

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

[ToscautensHoe 3ameuanue. Konsepcust UFs B UF, MoxkeTr ocCymiecTBISITECS MOCPEICTBOM
BOCCTAHOBJIEHUS BOJIOPOIOM.

(mo3unms 2.7.1.8 BBenena Ykasom [Ipesnnenta P® or 21.06.2000 N 1151)

CrnennanabHO pa3paboTaHHbIE WIH
2.7.1.9. MOJr0oTOBJICHHBIE cucTeMbl 11t kKouBepcuu UO, B[8419 89 989 0
UCl,

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

[TosichutensHoe 3ameuanue. Konueepcus UO, B UCL MOXET OCYIIECTBIISTHCS IMOCPEICTBOM
OJIHOrO u3 AByX mpoueccoB. B nmepBom mponecce UO, B3auMOIEHCTBYET C TETPAXJIOPHAOM




yriepona (CCL) mpu Temneparype npudimsutensHo 673 K (400 °C). Bo Bropom nponecce UO,
B3aMMOJICHCTBYET mpu Temreparype npudbmauzurenbHo 973 K (700 °C) B mpuCyTCTBUH CaXH,
MOHOKCH/Ia yriepoja u xjiopa st mpousBoactea UCL.

(B pen. Ykaza IIpe3sunenta PO ot 14.11.2017 N 546)

(mo3unus 2.7.1.9 BBeaena Ykazom [Ipesunentra PO ot 21.06.2000 N 1151)

YCTaHOBKM  JUIsI  KOHBEPCUM  IUIYTOHUA U
2.7.2. o0opyIoBaHue, CrieMAIbHO pa3padoTanHoe min|8419 89 989 0
IIOATOTOBJIICHHOC JJI 3TOI'O

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

BBonnble 3ameuanus. B ycraHoBKax U cUCTeMax /Jisi KOHBEPCHM IUIYTOHHMSI MOJKET
OCYHIECTBIATBCA OJHO WJIM HECKOJBKO NPEBPAIECHUA IUIYTOHHUS M3 OAHOTO XMMHYECKOTO
COEIMHEHMS B IpYroe, BKJIIOYas: KOHBEPCUIO HUTpaTa miyToHus B PuO,, kousepcuto PuO, B PuF,,
konBepcuto PuF, B MeTammueckuil mryToHUN. Y CTaHOBKH ISl KOHBEPCUU TUTYTOHUSI OOBIYHO
ACCOLIMUPYIOTCSI C YCTPOMCTBAMH IO BBIIETIEHUIO TUTYTOHUS, HO JOJIKHBI TAKKE aCCOLIMUPOBATHCS
1 C yCTPOMCTBAMHU IO NMPOU3BOJCTBY IUTYyTOHUEBOIO TOIUIMBA. MHOTHE KIIFOUEBbIE KOMIIOHEHTBI
000OpyOBaHUSI YCTAHOBOK JJisi KOHBEPCHH IUTYTOHHSI XapaKTEPHBI IS HEKOTOPBIX CEKTOPOB
XUMUYECKOH oOpabarpIBalomied MpoOMBINIUICHHOCTH. Hampumep, Buasl  000pyaoBaHUA,
MCIIOB3YEMOT0 B 3THX MpOIECCaX, MOTYT BKJIIOYATh MEYM, KapyCEJIbHbIE IMEYH, PEAKTOPHI C
[CEBIO0KIKEHHBIM CJIOEM, IUIAMEHHBIE PEaKTOpHbIE OAalllHU, XUAKOCTHBIE UEeHTpUudyru,
MUCTUJUISILIIOHHBIE KOJIOHHBI U KUJIKOCTHO-)KHJKOCTHBIE SKCTPAKLUMOHHBIE KOJOHHBI, a TaKKe
ropsiure KaMepsl, epyaToyHble OOKCHl 1 MAHUITYJISATOPHI. J{aneko He Bce KOMIIOHEHThI UMEIOTCS
B "TOTOBOM BHjie", OOJBIIMHCTBO U3 HUX JIOJDKHBI OBITh TIOJITOTOBJICHBI COTJIACHO TPeOOBAHUSM
u crneuudukanusaM 3akazuuka. Ocoboe BHUMaHUE TPU MPOEKTUPOBAHUU CIEAYET YACTATh
CHEIHMATbHBIM BOMPOCAaM PAJAMAIIMOHHOW W TOKCUYHOW O€30MacHOCTH, a TaKXKe BOIPOCaM,
CBSI3aHHBIM C KPUTHUYHOCTHIO. B HEKOTOPBIX cilydasx TpeOyeTcsi y4WUThIBaTh CIEHUAIbHbIE
MPOEKTHBIEC U KOHCTPYKTOPCKUE OCOOCHHOCTH JIJIsl 3aIIUTHI OT arpeCCUBHBIX CBOWCTB HEKOTOPHIX
13 oOpabaTbiBaeMbIX XUMHUYECKUX BemecTB (Hampumep, HF). Bo Bcex mpoueccax koHBepcuu
[UIyTOHUSI KOMIIOHEHTHI OO0OpYyIOBaHHS, KOTOpbIE CIIEHUAIbHO HE pa3paboTaHbl WU HE
[MOATOTOBJICHBI JUISI KOHBEPCHHU IUTYTOHHS, MOTYT OBITh OOBEIUHEHBI B CHCTEMBI, KOTOPBIC
CHelHaIbHO pa3pa0dOTaHbl WM TOJATOTOBJICHBI JJIs HCIOJB30BaHUSA B LEIAX KOHBEPCUU
[TyTOHUS.

(mo3unms 2.7.2 B pea. Ykasa [Ipesunenta P® ot 21.06.2000 N 1151)

CrnennanbHO pa3paboTaHHbIE 158105
2.7.2.1. [MOJIrOTOBJICHHBIE ~ CHCTEMBI i1 KoHBepcuu[8419 89 989 0
HI/ITpaTa H.HyTOHI/I}I B OKCHU

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

[TosicHuTensHOE 3ameuyaHue. OCHOBHBIC OINEPAllMU, BXOISIIME B JTOT TPOIECC: XpaHCHHE H
KOPPEKTHPOBKA UCXOAHOTO TEXHOJIOTHUECKOTO MaTepraia, OCAKICHHUE U pa3elieHue TBEpIoi 1
KUIKOW (pa3bl, TpOKaIMBaHUE, OOpaIlieHne ¢ MPOAYKTOM, BEHTUJISAIINS, OOpaIleHHe ¢ 0TX0JaMu
1 YIIPABJICHHUC TIPOLCCCOM. CI/ICTGMBI, NPUMCHACMBIC B MPOHCCCC, SABIIIOTCA CIICHIUAIBHO
MPUCIIOCOOJIEHHBIMH TaKUM 00pa3oM, 4YTOOBI H30€XKaTh KPUTHYHOCTH M PaTuallMOHHBIX
bp(deKkToB, a TakkKe CBECTH K MHHHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTHIO. Ha
OOJIBIIMHCTBE YCTaHOBOK TI0 TIepepaboTKe 3TOT TMPOIECC BKIIOYACT KOHBEPCHIO HHTPATa
[JIyTOHUS B JOMOKCHJ IUIYTOHMS. B Ipyrux ciyyasx IpoLecchl MOTYT BKJIKOYAaTh OCAKICHUE
OKcajara IUTyTOHHS WM MTEPOKCUAA TUTYTOHHSL.

(mo3urmus 2.7.2.1 BBeaena Ykazom [Ipesunenta PO ot 21.06.2000 N 1151)

CrernanbHO pa3paboTaHHbIE 17001
2.7.2.2. [MOATOTOBJIEHHBIE CHUCTEMBI g Tpou3BoaAcTBal8419 89 989 0
METAJUTMYECKOTO TUTYTOHHSI

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




[losicHuTeNnpbHOE 3aMeuaHWe. JTOT TPOIEcC OOBIYHO BKIOYACT (TOPUPOBAHHME ITHOKCHIA
[UTYTOHUS, Yallle BCErO C NMPUMEHEHHEM BBICOKOAKTUBHOTO (PTOPUCTOrO BOAOPOAA, C LEINBIO
nojrydeHuss (propuaa IUTYTOHHUS, KOTOPBIM BIIOCIEJACTBUU BOCCTAaHABIMBACTCS C IMOMOIIBIO
METAJUIMYECKOTO KaJbIUsl BBICOKOM YHCTOTBHI 10 TOJYYEHHUS METAJUIMYECKOTO IUTyTOHHUSA H
¢dTopuna kamplusi B Buae nuiaka. OCHOBHBIC OIEpalldd, BXOISIIAE B O3TOT IIPOIECC:
¢TopupoBaHue (HampuMep, ¢ NpPUMEHEHHEM OOOpyIOBaHHUA, COJEpIXKalero OJIaropoHbIe
METaJUThl WJIM 3allWIIEHHOTO IMOKPBHITHEM M3 HHX), BOCCTAHOBJICHHWE MeTayia (Hampumep, ¢
MPUMEHECHHEM KEepaMHUYECKUX THIJIEH), BOCCTAHOBJIEHHE IIJIaKa, OOpaIleHUEe C IMPOIYKTOM,
BEHTHIJIAIMS, OOpalieHne C OTXOMaMH W ympajieHue nporeccoM. CUCTEMBI, TIPUMEHIEMBIC B
Mporecce, SBISIOTCS CIENHUATBHO TPUCIIOCOOJICHHBIME TaKUM 00pa3oM, 4TOOBI H30ekaTh
KPUTHYHOCTH U PAJIHAIMOHHBIX 3P PEKTOB, a TAK)KE CBECTH K MUHUMYMY OITACHOCTH, CBSI3aHHBIC
C TOKCHYHOCTBIO. B Jpyrux ciyyasx mporecchl MOTYT BKIIOYaTh (TOPHUPOBAHHUE OKcajara
[UTYTOHUS MJTH TTIEPOKCHIA TUTYTOHHS, 33 KOTOPBIM CJIeTyeT BOCCTAHOBJICHHE METalIa.

(mo3urus 2.7.2.2 BBeaena Ykazom [Ipesuaenta PO ot 21.06.2000 N 1151)
2.7.3-2.7.8. Wckmouensl. - Yka3 [Ipesugenta PO or 21.06.2000 N 1151

b3 TexHoornm, CBI3aHHbIE CO BCEMH BKIIOUYESHHBIMHU
o B pazzaen 2 Hactosero Crnucka npeaMeraMmu
[IporpammMHOe oOecreueHne, CBI3aHHOE CO BCEMH
2.9. BKJIIOYEHHBIMHU B pazzen 2 Hactosiiero Crucka)
peaMeTaMu

(. 2.9 BBeaeH Ykazom IIpesuaenta PO ot 14.11.2017 N 546)

OBLIME KPUTEPUM IIEPETAY
TEXHOJIOI'MH 11O IIEPEPABOTKE, OBOT'ALITEHNIO
YPAHA, ITPOU3BOACTBY TSXEJION BO/IbI

[Tonpaznen yrpatun cuiy. - Yka3 [Ipesunenra PO ot 04.02.2004 N 141.

OINPEAEJIEHMSA TEPMHUHOB
(ITPUMEHUTEJIBHO K TAHHOMY CIIMCKY)



1. "Texnomorus" - cnenuaneHas wuH(popMaims, KoTopas TpeOyercs s pa3pabOTKH,
IPOM3BOJCTBA WM MCIIOJIB30BaHMUs JIO00ro mpeaMmera, BKIOYeHHOro B Choucok. Ota
uHOpMaLKs MOXKET TepelaBaThCs B BUJIE "TEXHUUECKOI MOMOIIN" WK "TeXHUYECKUX JaHHBIX".

(B pen. Ykaza [Ipesunenta PO ot 14.11.2017 N 546)

[Ipumeuanue. Hacrosimiee omnpeaelieHHEe TEXHOJOTMU HE PACIPOCTPAHSIETCS HA TEXHOJOTHIO,
HaxoAIIyrocs "B 00IIECTBEHHOM BiiaieHun", Wi "(QyHaaMeHTaabHbIE HAYYHBIC UCCIICTOBaHMS".

2. "TexHu4eckasi HOMOIB" MOXKET IPUHUMATh Takue (GOPMBI, KaK:
oOydeHue;

MEPOINPHUATHSI IO MOBBIIIEHUIO KBaTU(pUKaLUY;

IpaKTUYecKas MOJrOTOBKA KaPOB;

npeaocTaBiieHne padoueit nHopmaIuu;

KOHCYJIbTaTUBHBIE YCIYTH.

"TexHUUECcKasi MIOMOIIbL" MOXET BKIIIOYATh B ce0s epeady "TeXHUYECKHX JTaHHBIX .
3. "TexHu4eckue faHHbIe" MOTYT OBITh MIPEACTABICHBI B TAKUX (OpPMaX, KaK:
YEepTEKU U UX KOIHH;

CXEMBI;

JarpaMMBbl;

MO/JIENH;

dopmysr,

TEXHUYECKHUE POCKTHI M CHEIU(PHUKAIINNT;

CIPaBOYHBIEC MATEPUAJIbI;

PYKOBOJACTBA U MHCTPYKIUMKU B MHUCbMCHHOM BHUAC WM 3allMCAHHBIC HAa APYTIUX HOCUTCIIAX HIIN
yCTpOﬁCTBaX TaKnX, KaKk OHCK, MarHuTHas JICHTA, IIOCTOSAHHBIC 3allOMHMHAIOIINEC yCTpOﬁCTBa

(T13Y).

4. "B oOmuiecTBeHHOM BJIaJICHUH" O3HAYaeT TEXHOJOTHUIO WM TMPOrPaMMHOE OOECTCUeHHE,
npefocTaBisieMble 0e3 OrpaHMYeHU Ha HMX JanbHeimee pacnpoctpaneHue. (OrpaHuyeHHs,
CBSI3aHHBIE C aBTOPCKUMHU MPAaBaMH, HE HCKJTIOYAIOT TEXHOJIOTHIO HIIH TIPOTPaMMHOE o0ecIieueHre
U3 pa3psaa HaXOAALIMXCS B OOLIECTBEHHOM BJIaJICHUM. ).

(m. 4 B pen. Ykaza I[Ipesunenta P® ot 01.09.2014 N 599)



5. "OdyHOoamMeHTaNbHBIE HAy4HbIE HCCIEJOBaHUA" O3HAYAIOT OKCIEPUMEHTAIBHBIE WU
TEeopeTUUecKre padoThl, BEAyLIHecs, TIaBHBIM 00pa3oM, C IEJIbI0 MOJIyYeHUsI HOBBIX 3HAHUI 00
OCHOBOTIOJIATAIOIINX MIPUHIIUITAX SBICHUN U HAOII01aeMbIX (haKTax, He HApPaBICHHBIC B IIEPBYIO
ouepellb Ha IOCTH)KEHHE KOHKPETHON MPAaKTHUECKO 1eNM WK pellieHue KOHKPETHOH 3a1a4u.

6. "PazpaboTka" BKIIIOUAET BCE CTAUU JI0 MPOU3BOJICTBA, TAKHE, KaK:

(B pen. Ykaza [Ipe3unenta PO ot 14.11.2017 N 546)

MPOSKTUPOBAHKE;

MIPOEKTHBIE UCCIICIOBAHUS;

aHaAJIU3 MPOCKTHBIX BApUAHTOB;

BbIpa0OTKa KOHLIETIUN MPOEKTUPOBAHUS;

cOOpKa M UCTIBITAHNUE TTPOTOTUTIOB (OIBITHBIX 00PA3IIOB);

CXEMBI OIBITHOTO TPOU3BO/ICTBA,

TEXHHYECKast JOKYMEHTAIHUS;

MPOILIECC peaTn3aIiy MPOCKTHBIX TaHHBIX B U3JIEINE;

CTPYKTYpHOE MPOCKTUPOBAHUE;

KOMIUIEKCHOE TPOEKTHPOBAHUE;

KOMITOHOBOYHAsI CXEMa.

7. "IIpon3BOACTBO" O3HAYAET BCE MPOU3BOJACTBEHHBIC ITAIbI, TAKKE, KaK:

(B pen. Ykaza [Ipesunenta PO ot 14.11.2017 N 546)

COOPYKEHHE;

TEXHOJIOTHUS TIPOM3BOICTBA;

U3TOTOBJICHHE;

UHTETPUPOBAHUE;

(B pen. Ykaza IIpe3unenta PO ot 14.11.2017 N 546)

MOHTaX (cOOpKa);

KOHTPOJIb;

HUCIIbITAHUSA; MCPOIIPUATHSA 10 00eCIIeUCHNIO KaueCcTBa.



8. "Mcmonp30BaHue" 03HA4aeT IKCIUTyaTalllio, YCTAHOBKY (BKJIIOYas YCTAHOBKY Ha IUIOLIAJIKE),
TEXHUYECKOe 00CIyXHBaHUE (IIPOBEPKY), TEKYLUIUH PEMOHT, KaNUTAJIbHBIA PEMOHT WM
MO/IEPHU3ALHUIO.

(B pen. Ykaza [Ipesunenta PO ot 01.09.2014 N 599)
9. "Ipyrue a5eMeHThl" 03HaYaIOT BCE AIEMEHTHI, 32 UCKIOYEHUEM BOIOPOAA, ypaHa U IIyTOHUS.
(m. 9 BBeneHn Ykazom IIpesunenta P® ot 01.09.2014 N 599)

10. "IIporpammHoOe obecriedeHue" o3HavaeT HAOOP M3 OAHOW WIJIM HECKOJBKHUX "MporpaMm' win
"MHKponporpamMmM", CHenHadbHO pa3padOTaHHBIX MM IOATOTOBICHHBIX IS pa3paboTKH,
IPOM3BOJCTBA WJIM UCIHOJb30BaHUSA JHOOOro mpeamera, BKIodYeHHoro B CHuCOK,
3a(pUKCUPOBAHHBIX HAa KAKOM-THOO0 OCSI3a€MOM HOCHUTEIIE.

(. 10 BBenen Ykaszom [Ipesunenta PO ot 01.09.2014 N 599; B pen. Ykaza I[Ipe3unenta PO or
14.11.2017 N 546)

11. "Muxkpormporpamma" 03Ha4aeT MoClIeI0BATEIbHOCTh JIEMEHTAPHBIX KOMaH/, XPaHSIIINXCS Ha
CIIELMAJIbHOM 3alIOMUHAOIIEM YCTPOUCTBE, UCIIOJHEHNE KOTOPBIX MHUIIMUPYETCS 3aIlyCKaromen
KOMaH/0¥, BBEICHHON B PETUCTP KOMAaH/I.

(. 11 BBenen Ykazom Ilpesunenta P® ot 01.09.2014 N 599)

12. "Ilporpamma" o3Ha4aeT MOCIENOBATENBHOCTh KOMaHJ Ul OCYILECTBIEHHUS Ipoliecca,
IpeCTaBIeHHAs B TaKoW (hOpMe, YTO OHA MOXKET ObITh BBIIIOJIHEHA 3JIEKTPOHHBIM KOMIIBIOTEPOM
WM MOKET OBITh TIPEBpaIleHa B TaKyl0 (opMy.

(m. 12 BBenen Ykazom IIpesuaenta PO ot 01.09.2014 N 599)

OOure npuMevyanus
(B pen. Ykaza IIpe3unenta PO ot 14.11.2017 N 546)

1. HpI/IHaI[JIe)KHOCTB KOHKPCTHOTO TOBapa WKW TCXHOJIOTMUM K TOBapaM U TCXHOJIOTHAM,
MNOJJICKAUTUM  DKCIIOPTHOMY  KOHTPOJIIO,  OMPEAENSeTCS  COOTBETCTBUEM  TEXHHUYECKHUX
XapaKTEPUCTUK 3TOT0 TOBAPA UIIU ITOU TEXHOJIOTMH TEXHUYECKOMY OIKMCAHUIO, IPUBEICHHOMY B
rpade "HammenoBanue" Hacrosimiero Cnucka. Komst TH B3JI EADC, npuBeneHHble B
HacrosinieM Crucke, HOCST CIIPaBOYHBIN XapakTep.

2. Ilepenaua nmporpaMMHOTO 0O€CeueHHsI, CIIEUATBFHO pa3pab0oTaHHOTO WM MOATOTOBIEHHOTO
Ui pa3paboOTKH, MPOU3BOACTBA WM UCIONb30BaHUs T000ro npeamera B Crnucke, B TaKOH xke
CTENEHM MOAJEKHUT SKCIOPTHOMY KOHTPOJIIO, KaKk M caM 3TOT mnpeamer. [Jns mnepepaun
IPOrpaMMHOr0 oOecreueHus] NPUMEHSIOTCS TaKMe K€ HPUHIUNbBIL, KaK M I Iepenadyu
TEXHOJIOTHH.
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