IMPABUTEJIbCTBO POCCUNCKOH ®EJIEPALIMU
IITIOCTAHOBJEHHE

ot 16 nrons 2022 r. Ne 1285

MOCKBA

O0 yTBep:KkIeHNH CHCKA iAePHBIX MATEPHAJIOB, 000PYA0BAHUS,
CrenHaJIbHBIX Hesi/IePHBIX MATEPHAJIOB H COOTBETCTBYIOLIHX TEXHOJIOTHii,
MO /ANAAMIHX MO/ YIKCHOPTHBII KOHTPOJIb

B coorBerctBum co crareeit 8 MenepansHoro 3akona "OO 3KCOpPTHOM
koHTposie" [IpaBurenbcTBo Poccuiickoit Menepamu mocTaHOBJ S ET :

1. YrBepauTh NpUJIaraeMblid CITMCOK ANCPHBIX MaTepUaioB,
OGOPYHOBHHV[H, CnieHaJibHbIX HEAACPHBIX MATCPHAIIOB M COOTBETCTBYIOIIMX
TEXHOJIOTUH, MOANAAAOIIMX 1101 S3KCIIOPTHBIA KOHTPOJIb.

2. HaCTOH]J.lee IMOCTAHOBJICHHE BCTyMnaecT B CUIly CcO JHA €ro
o(puimanbHOro OMmyoIUKOBAHMUS.

IIpencenarens [IpaBuTenscrea e ot ity

3NEKTPOHHOM NOANKUCHIO
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Poccuiickoii @enepauuu M.Mutyctun

SFDFEBBA4ESCS502C6806721EA4CAFFCDRFC. ..
T : O WcTBo
Mpaswurenscreo Poconitcxoit Tegepaui
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YTBEPXJIEH

nocranoBieHueM [ IpaBurenscTBa
Poccuiickont ®enepaunn
ot 16 urons 2022 r. Ne 1285

CIIMCOK

SIICPHBIX MaTEepPHAJI0B, Oﬁﬂpy,[[OBﬂHHH, ClieuHaJbHBbIX

HESAAEPHBIX MATEPHAJIOB H COOTBETCTBYHOIIIUX TEXHDJIOI‘Hﬁ,

MOANAAAKIINX MO0/ IKCINOPTHBII KOHTPOJIb

i I Kon
Ne nynkra HanmenoBanue TH B3J1 EASC
Paznen 1. AnepHbie MmaTepuabl
1L Hcxonnelii matepuan
;1.1 VpaH ¢ conepkaHueM U30TOMNOB B TOM OTHOLIEHUH, 2844 10
B KAKOM OHH HAXOAATCsS B NPUPOAHOM YpaHe, B BUAE
MeETanmna, crijiaea, XMUMHM4YECKOro COeaAMHEHHA WUITH
KOHLIeHTpaTa
1.1.2. YpaH, obeaHeHHbII H30TONOM 235 B BUIIE METaJLIa, 2844 30110 0;
CIJjiaBa, XMMHUYECKOI0 COeIMHEHHS HIIH KOHLEHTPAaTa 2844 30 1900
1.1.3. Topwuii B Buae MeTana, crjasa, XMMHYECKOro 2844 30 510 0;
COENMHEHNs UJIH KOHLIEHTpaTa 2844 30610 O;
2844306900
1.2 CrieunanbHblil pacilerIsio i MaTepuan
L1, [MnyTonnii-239 2844209900
1.2.2. Vpan-233 2844 43 000 0
1.2.3. Vpan, oborauieHHbIit u3oronom 235 unu 233 2844 20 350 0;

Ornpenenenue

Tepmun "ypan, oboramieHHbIii H30TONOM 235 1in
233", o3HauaeT ypaH, conep;kauiuii usoron 235 wiu
233, uiau TOT U IPYTrOil BMECTE B TAKOM KOJINYECTBE,
YTOOBI OTHOLIEHHE CYMMbI 3THX H30TOMNOB K U30TONY
238 Obwio Gonble OTHOWEHHS H30TOMa 235

K n3orony 238 B MPpUPOIHOM YpaHE

2844 43 000 0

5745344 Iil 9~|



* Kon
Ne myHkra HaumeHoBaHue TH B3/ EASC
1.24. JIro0oii MaTepua, coneprkaliuii OQHO WM HECKOJIBKO 2844 20;
BELIECTB, YKa3aHHbIX B myHkTax 1.2.1 - 1.2.3 B Buze 2844 20 350 0,
MeTaja, CrjaBsa, XMMHYECKOro COeIMHEHHS, 2844 20990 0;
KOHLIEHTpaTa, CBEKero ujin orpadoTasilero 2844 43 000 0,
pPEeaKkTOpHOro TOIJIMBA 2844 50 000 0,
8401 30 000 O
1.2.5. TexHomoruu, cBsi3aHHbIE CO BCEMH BKITHOYEHHBIMU

B pasjien | HacTOsALIero CnucKa MaTepuanaMm

1.2.6. IIporpammHoOe obecrieueHue, CBA3aHHOE CO BCEMH
BKJIIOUEHHBIMHU B paszies | HacTosALero cnucka
MaTepuaiamu

[Tpumeuanue. IKCNOPTHBIN KOHTPOJb MIIYTOHUS ¢ H30TOMHOI KOHIEHTPALMei TyToHus-238
cebitne 80 MPOLEHTOB OCYLIECTBIACTCA B COOTBETCTBIH CO CITHCKOM 00OpYIOBaHUsA
MaTepuaios JBOIHOIO Ha3HAYEHHs U COOTBETCTBYIOLIMX TEXHOJIOIUI, MPUMEHSIEMbIX B
AJIePHBIX LIEJISIX, B OTHOIIEHUN KOTOPBIX OCYLIECTBISAETCS HKCIOPTHBII KOHTPOJb.

1.3, Hyxnnae

1.3.1; HenTyHnuii-237, a Taioke Jr000ii MaTepuan 2844 43 000 0
WJIH YCTPOICTBO, €ro cojepiKaliee

1.3.2. Awmepuumii-241, a Takke 10001 Marepuan 2844 43 000 0
WJIH YCTPOMCTBO, €ro CoaepiKalee

1.3.3. Amepuumii-243, a Takke J1r000I Marepua 2844 43 000 0
WJIN YCTPOIICTBO, €ro cofepikaiiee

1.3.4. Kanugopunii-252, a Taxxe m000ii Marepual 2844 43 000 0
WJIH YCTPOICTBO, €ro CopepIKaliee

[Tpumeuanue. IKCIOPTHOMY KOHTPOIIIO He MOJIEKAT HYKIINbl, MaTepUalbl U yCTPOICTBA,
HX cojiepikauiue, ykazanubie B myHkTax 1.3.1 - 1.3.4, ¢ akTMBHOCTBIO, HE MOATANAOLIEN M0
neiicreue [Ipasun OezonacHOCTH NMpU TPAHCNOPTHPOBAHHUHN PAIMOAKTHBHBIX MaTepHalioB
(HIT-053-16)

Paznen 2. Obopynosanue u HesaepHbIE MATEPHAIIbI

21, SAnepHble peakToOpbl U CELHANBHO pa3padoTaHHbIE
WJIN TIOATOTOBJIEHHBIE 000PYA0BaHIE M COCTABHBIE
Y4aCTH AJs1 HUX

BBonHoe 3amedanue. Paznuunbie spepHble peakTopbl MOTYT KJacCH()MLIMPOBATHCA B
3aBHCUMOCTH OT MCMONb3YEMOrO 3amMennTeNs (Hanpumep, rpadur, Tsaxkenas Boja, oObIuHAas
BOJIA, & TAK)KE OTCYTCTBHE 3aMEIJIUTENIS), SHEPTUU CTMIEKTPA HEHTPOHOB B HEM (HATMpUMep,
TETIOBBIX, OBICTPBIX ), MCMOJIB3YEMOT0 BHIA TEMJIOHOCUTENA (HarpuMep, BOAA, JKHAKHE
METaJUTbl, PAaCIJIaBJIEHHBIE COJIM, Ta3bl), X HA3HAYEHUs WJIM TUTA (Harpumep,
JHEepPreTHYeCKHe PeaKTOPbl, HCCIeI0BaTeNbCKIe PEAKTOPDI, HCIIBITATEIbHBIE PEAKTOPHI).
[Ipennonaraercs, 4TO BCe yKa3aHHbIE THIIbI ACPHBIX PEAKTOPOB ABJIAIOTCS MPEIMETOM
peryampoBaHus 3TOr0 MyHKTa U BCEX ero MOAMYHKTOB, rae 3To npumeHnMo. 1o myHkrty 2.1
HE MOAJIekKAT IKCIOPTHOMY KOHTPOJIIO TEPMOSIIEPHBIE PEAKTOPHI.



* Kon
Ne myHkra HaumeHoBaHue TH B3/ EASC
211 KomriiekTHble inepHble peakTopbl. 8401 10 000 0

SnepHbie peakTopkl, COCOOHBIE PA0OTATL B PEKUME
KOHTPOJIUPYEMOil caMOToAAep KUBaOLIeHcst LenmHOH
peakuuH neaeHus

[TosicuuTenbHOE 3aMeuaHue. S nepHblii peakTop B OCHOBHOM BKIIKOYAET Y3J1bl, HAXOASLIUECs
BHYTPH PE€AKTOPHOIO KOPIyca HJIM HEMOCPEACTBEHHO MPUAAHHbIE €My, 000pYyA0BaHME,
KOTOPOE KOHTPOJIMPYET YPOBEHb MOLHOCTH B aKTHBHOI 30HE, M UX YaCTH, KOTOpPbIE
OOBIYHO COAIEPKAT TETUIOHOCHTENb MIEPBOrO KOHTYpa pPeakTopa, BCTYNarT ¢ HUM

B HEMOCPENCTBEHHbII KOHTAKT MJIH PETyTHPYIOT €ro.

2.1.2.

Kopryca sinepHbIX peakTopoB. 8401 40 000 0
CrneunanbsHO pa3paboTaHHbIE UM MOATOTOBIEHHbIE

METaJJINYECKHE KOPIYyCa WK OCHOBHbIE YacTH

3aBOZICKOTO M3rOTOBJIEHUS Ml PA3MELIEHNA B HUX

AKTUBHOI 30HbI SIIEPHBIX PEAKTOPOB, KAK OHU

onpezneneHel B nyHKTe 2.1.1, 1 BHyTpeHHUX YacTei

PEaKTOPOB, KaK OHM OTpeneneHsl B NyHKTe 2.1.8

[TosicuurensHoe 3ameuanue. [lynkrom 2.1.2 oxXBaTeIBalOTCS KOpITyca A€PHBIX PEaKTOPOB,
BKJIKOYAOIIME KOPIYC PEAKTOPA M KaJaHApbl, HE3aBUCHMO OT HOMHHAJIbHOIO 3HA4E€HHA
nasneHus. Kpelika koprnyca peakTopa 0XBaTbIBa€TCs MyHKTOM 2.1.2 Kak OCHOBHasA 4acTb
KOpITyca peakTopa 3aBOACKOr0 H3rOTOBIEHHS.

2.13.

MauinHel 1J1s 3arpy3Ku 1 BBITPY3KH TOIUIMBA 8426 19 000 O;
SIIEPHBIX PEAKTOPOB. 8426 99 000 0
CneunanbHo pa3paboTaHHOE MM MTOArOTOBJICHHOE

MaHMIYJIITOPHOE 000PYI0OBaHHUE 1Uisi 3aTPY3KH MITH

M3BJIEYEHHUs TOIUINBA U3 SIIEPHBIX PEAKTOPOB,

KaK OHU ornpejieneHsl B myHkre 2.1.1

[MTosichnTenbHOe 3amMevanue. MamuHel, OnpeneneHHblie B myHKTe 2. 1.3, nenonb3yioTes, Koraa
peaKkTop HAXOAMTCS MO Harpy3Koi, niu 00asaloT TEXHNUECKUMHU BO3MOKHOCTSIMU ISt
TOYHOT'O MO3HLIMOHNPOBAHKS WIN OPUEHTHPOBAHNS, TTO3BOJIAIOIINMI POBOANUTE HA
OCTAQHOBJICHHOM PEaKTOpe CJI0KHbIe paboTh 10 Meperpy3Ke TOIIMBA, MPH KOTOPBIX

OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE HAOI0IeH e UM TPSIMOIi I0CTY T K TOTLTHBY.

2.14.

Ynpasastoume CTepiKHH AASPHBIX PEakTOPOB 8401 40 000 0
u 00opy10BaHKE.

CrneunanbHO pa3paboTaHHbIe UIH MOATOTOBIEHHbIE

CTEPIKHHU, OMOPHbBIE MM [OBECHBIE KOHCTPYKLIMH

JUIs HUX, TIPUBOJIbI WJIM HAMpPaBJsAOLINe TPyObI 115

CTEPIKHEMN, UCTIOJB3YyEMBIE 1718 YTIPaBIEHUS

MPOLECCOM AENEHHA B ANEPHBIX PeaKkTopax,

KaK OHM ompeneneHsl B myHkTe 2.1.1

TpyObl BBICOKOTO JIaBIEHNs IJIsl SAEPHBIX PEaKTOPOB. 7304,
CneunanbHo pa3paboTaHHbIE UM MOATOTOBICHHbIE 7507 12 000 0;
TPYOBI IS pa3MeleH|st B HUX TOTUTMBHBIX 7608 20;



¥ Kon
Ne myHkra Haumenosanue TH BOJI EADC
3JIEMEHTOB U TETJIOHOCHTEJIS MePBOro KOHTypa 810991 000 O;
B AJEPHbIX PEAKTOPAX, KAK OHU OINpPEEIEHbI 8109 99 000 0;
B myHkTe 2.1.1 8401 40 000 0

[TosichurenbHoe 3ameyanue. Y kasanubie B myHkTe 2.1.5 TpyObl BBICOKOTrO 1aBIeHMs
SIBJISIIOTCS YACTHIO KAHAJIOB [U1sl TOIUINBA U NpeJHa3HauyeHbl 17151 paboThl NP BBICOKHX
NaBAEHUAX, MHOTrAA npeBbimatomux 5 Mlla.

2186 O0onoukn AAEpHOro TOMIHBA. 8109 91 000 0;
CneunanbHo pa3paboTaHHbIE WK MOATOTOBJIEHHbIE 8109 99 000 0
TPYOBI U3 METANTUYECKOTO LIMPKOHUS UITH
LUPKOHHEBBIX CIIABOB (MM cOOpku TpyO) 1uis
HCTMONB30BaHMs B Ka4ECTBE TOMIMBHBIX 000104€eK B
SIIEPHBIX PEAKTOPaX, KaK OHU OMNpejiesieHbl B
nynkte 2.1.1, B konuuecTse 10 kr u 6omee

[MosicuuTenbHOe 3ameyanue. TpyObl U3 IMPKOHMS MITH CIUIABOB LIMPKOHUS, NPEIHA3HAYeHHbIE
IUISl HCMIOJIb30BAHMs B sIIEPHBIX PEAKTOPaX B KA4eCTBe TOIUIMBHBIX 000/I0UeK, COCTOSIT U3
LIMPKOHHsI, U B HUX OTHOLIEHUE 110 Becy raHus K UMPKOHUIO MeHbLue yeMm 1:500,

JInst (MPKOHKUEBBIX TPYO BBICOKOTO NaBJIEHNs MPHMEHACTCS MyHKT 2.1.5,

i TpyO kanaHapa npumeHsiercst myHkt 2.1.8.

2.1.1. Hacocb! niny qupkynaTropsl NepBoro KOHTypa 8413 81 000 0
TEMJIOHOCHTENA.
CrneunasibHO pa3paboTaHHbIE WK MOATOTOB/IEHHbIE
HACOCHI JINOO LUPKYISTOPHI st MOAAEPIKAHUS
LUPKYJIALHMH TEMJIOHOCHTENS NMEPBOr0 KOHTYpa
sIEPHBIX PEAKTOPOB, KaK OHHU OMpe/eNeHbl B
myHkTe 2.1.1

[MosichurensHoe 3amedanue. CneunanbHO pa3paboTaHHBIE WITH MTOATOTOBJIEHHBIE HACOCHI
00 HMPKYNATOPHI BKIIFOYAIOT HACOCHI /171 BOJOOXJIA/1aéMbIX PEaKTOPOB, LIMPKYJISATOPHI
JUIsl Ta300XJ1a%K1aeMbIX PEaKTOPOB, a TAKKE NeKTPOMAarHUTHBIE 1 MEXaHHUYECKHe HACOChI J1JIs
PeaKTOPOB C JKUAKOMETAITHYECKHM TETUIOHOCHUTeNIeM. DTO 000pyAOBaHHE MOKET BKJIOYATh
HaCOChI CO CJIOKHBIMHM CHCTEMaMH YIJIOTHEHHH 1100 cucTeMaM# MHOMOKpPaTHBIX
YIJIOTHEHHIT IS TPEeJOTBPALEH sl YTEUKH TEIUIOHOCUTEISI IePBOro KOHTYPa, repMeTHYHbIe
HACOChI M HACOCHI ¢ CHCTEMaMH MHEPLHATIbHOM MacChl. DTO OMpEAeIeHHe KacaeTcsi HaCOCOB,
aTTECTOBAHHBIX M0 MEPBOMY KJIACCY KOMIIOHEHTOB B COOTBETCTBMU C nozpa3snenom NB
rpynnsl [ paznena 11 Kongekca Amepukanckoro odiectsa nHxeHepos-MexaHnkos (ASME)
WJTH IPYTUM 3KBHBAJIEHTHBIM CTaHAapTOM.

2.1.8. BHyTpeHHHE YacTH AepHbIX PEAKTOPOB. 8401 40 000 0
CrneunanibHO pa3paboTaHHbIe WK MOANOTOBIEHHbIE
BHYTPEHHHE YacCTH [JIs1 HCTIONb30BAHHS B SIEPHBIX
peaKTopax, Kak OHU OrnpeaeseHbl B nyHkre 2.1.1,
BKJTIOUAIOLINE, HATTPUMEp, MOIePIKUBAIOIIHE
KOJIOHHbI AKTHUBHOH 30HbI, KaHAbI JJIs TOTLIHBA,
TpyOBI KaJlaH/Ipa, TETIOBbIE KPAHbI, EPETOPOAKH,
TpyOHBIE peLIeTKH aKTUBHOI 30HbI U MIACTHHbI

nuddysopa



Kon

Ne myHkra HaumeHnoBaHue TH B3/ EASC

[MosichuTenbHOE 3amMedanne. BHyTpeHHNE YacTH ANePHBIX PEaKTOPOB ABISIOTCSH TJIaBHBIMH
CTPYKTYPHBIMU 3JIEMEHTaMU BHYTPU KOPITYCOB PEAKTOPOB M UMEIOT OJIHO MJIM HECKOJILKO
Ha3HAYEHWii, TAKUX, KaK MOAAEPKKa AKTUBHOI 30HbI, yJeprkaHne cOOpOK TOTUINBA,
HanpaBJeHHe MOTOKA TEMJIOHOCHTEIS EPBOrO KOHTYpa, obecnedyeHne pajnalnoHHOM
3aLUThI KOPITyCa peakTopa U yrnpasieHne 000pyJ0BaHHEM BHYTPU aKTHBHOIT 30HBI.

2.198 TennoodMeHHHKH

2.1.9.1. CrneunanbHo pa3paboTaHHbIE UM MOATOTOBIEHHbIE 8402 19 900
TaporeHepaTopsbl AN UCTIONIb30BAHUS B IEPBOM MIIH
TIPOMEKYTOUHOM KOHTYpE OXJAKIAEHUS SAePHbIX
pPeaKkTopOB, Kak OHM orpeaeneHs B nmyHkTe 2.1.1

2.1.92. CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbBIE 8404 20 000 0;
JIpyTHe TEeTUIO00MEHHUKH 1JI UCTIONIBL30BaHMs B 8419 50 000 O;
MEPBOM KOHTYPE OXJIaiKIeHHA ANEPHbIX PEAKTOPOB,
KaK OHM orpeziesieHsl B myHkre 2.1.1

IMosicuurenbHoe 3amevanue. CrennanbHo pa3paboTaHHbIE WITH MTOATOTOBIEHHBIE
MaporeHepaTopel A Nepejaun Tena, FeHepUPYEMOro B peakTope, K MUTAaTebHOI BOAE
IUIsl TeHepaLny napa. Y OBICTPBIX peakTOPOB, B KOTOPBIX TAK)KE MMEETCs IIPOMEIKY TOUHBII
KOHTYP, MaporeHepaTop HaXOIUTCS B MPOMEKYTOYHOM KOHTYpe. B razooxnaxnaemom
peakTope naporeHepaTop MOXKeET HCIONb30BaTLCA Ul Nepeaayy Teria K BTOPpHYHOMY
ra30BOMY KOHTYPY, NPUBO/SALIEMY B ABWKEHHE ra3oByro Typouny. [Tynkrom 2.1.9

HE OXBAaTbIBAOTCS TEMIOOOMEHHHKH JUTsS MOAAEPKHBAKOIIHMX CHCTEM PeakTopa, TO eCTh
CHCTEM aBAPHITHOTO OXJIAKACHUS MJIH CHCTEM OTBOAA OCTATOYHOIO TEIJIOBBIAEIEHMS.

2.1.10. JlerekTopbl MOTOKa HEHTPOHOB. 9030 10 000 O
CrnenpanbHo pa3paboTaHHbIe WIIH MOATOTOBIEHHbIE
JIETEKTOPBI MOTOKA HEHTPOHOB JJIst H3MEPEHHA
YPOBHsA NOTOKA HEHTPOHOB BHYTPH aKTUBHOH 30HbBI
PeaKkTopOB, Kak OHM OrpenesneHs! B nyHkre 2.1.1

[NosicuutensHoe 3ameuanue. [Tynkrom 2.1.10 oxBarsiBaeTcst 000pya0BaHIE, pa3MeliaeMoe
KaK BHYTPH, TaK U BHE aKTUBHOH 30HbI, KOTOPOE MPUTOAHO AJIsi U3MEPEHHSA BBICOKMX YPOBHEIH
MOTOKOB, 06bIuHO ot 10* HEHTPOHOB Ha KB. CAHTUMETP B CEKYHAY HJiH Oosee.

K obopynoBanuio, pazMeiiaeMoMy BHE aKTUBHOMN 30HBI, OTHOCUTCS 000PYI0BaHUE,
pazMelaemMoe BHe aKTUBHO 30HbI PEAKTOPOB, KaKk OHM onpesenensl B nyHkre 2.1.1,

HO BHYTPH UX OMOJIOrMYeCcKOil 3a1HThI.

2.1.11. BHeHue TenioBbie 5KpaHkbl. 7308 90;
CrneunanbHo pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 7326 90 980 7;
BHELUHHUE TEMNOBbIE 3KPAaHbI AJI51 HCNONbL30BaHUS B 7806 00 800 9;
SJIEPHBIX PEAKTOPAaxX, KaK OHH OMpEeesIeHbl B MYHKTE 8401 40 000 0;
2.1.1, mpeaHa3HavYEHHbIE AJI YMEHbLIEHHUA OTEPH 9620 00 000 9

Temnmua, a TAK)Ke s obecrneveHust 0e30MacHOCTH
KOpITyca 3alIUTHON 000JIOYKN peakTopa

[losicHuTenbHOE 3amedanue. BHemHue Teniosbie 3KpaHbl, ykazaHHble B myHkTe 2.1.11,
ABJISIFOTCA OCHOBHBIMH CTPYKTYPHBIMU 3JIEMEHTAMU W HaXOATCs HaJl KOPITyCOM PeaKTopa,
YMEHbLIAIOT MOTEPH Teria U3 PeakTopa U CHIKAIOT TeMIepaTypy BHYTPH 3aIIUTHOI
000J10uKM peakTopa.



K
Ne myHkra HaumeroBasue e *
TH B3] EASC
2.2, HesinepHbie MaTepuanbl 1Jisi peaKTOPOB

2.2.1, JlenTepuii u TaKenas Boaa. 2845 10 000 0;
Jeiitepnii, Tsbkenas Bona (OKKUCh aeiitepusi) u arodoe 2845901000
JIPyroe coeguHeHue neinTepusi, B KOTOpoM
OTHOLIEHHEe aTOMOB JIeHTEpHs K aTOMaM BOJOpoaa
npesbimaet 1:5000, npegHasHayeHHbIS IS
HCIOJIb30BAHHSA B AJIEPHBIX PEakTOpax, KaKk OHU
onpenesneHsl B myHkre 2.1.1

222, SnepHo-4uCTHIil rpaduT, 3801

I'padur, MMeroLHii CTeneHs YHCTOTEI O OOPHOMY
9KBHBAJIEHTY BBILIE 5 MUJUTMOHHBIX J0JIEH,

C TJIOTHOCTBIO Oouibile, 4em 1,5 T Ha KyO. cm,
npeaHa3HAYeHHbIN /171 UCTIOIb30BAHHS B SIEPHBIX
peakTopax, Kak OHH OorpeaesneHbl B myHkre 2.1.1

B konudectse 1 xr u Oonee

[TosicuutenbHOe 3ameyanue. 3HaueHe OOPHOro 3KBUBAJIEHTa B MUJIJIMOHHBIX 105X (BD)
MO’KET OBITh OTIPEJIeNICHO YKCIEPUMEHTAIBHO MIIH PACCYUTAHO KaK CYyMMa 3Ha4eHUIl OOpHBIX
skBuBaneHToB npumeceii (b3,), Bkarouast 6op u uckitouas b3 yrnepona (yrnepon He
paccmaTpHBaeTcsi Kak MpHUMeCh), 110 Gopmyie:

(Bal)ppm = [(62 o AB) / (GB % AZ)] e prm:

rae:
6B U Gz - 3HaUeHMs! 3P PEKTUBHOrO CeUeHHs 3aXBaTa TEMJIOBLIX HEIITPOHOB (B OapH)
NPUPOJHOro Oopa 1 sseMeHTa Z COOTBETCTBEHHO,

Ag 1 Az - 3Ha4eHHNs aTOMHBIX MaccC MPHPOIHOro Oopa 1 3NeMeHTa Z COOTBETCTBEHHO,
Zppm - KOHLIEHTPALIHs 3JIEMEHTA Z B 10JIX HAa MMJUTUOH.

JlelicTBHe STOTO IyHKTA HE PACIPOCTPaHAETCs Ha rpaduT, HMEIOIINiT CTeNneHb YUCTOTbI
o OOpHOMY SKBHMBAJIEHTY BbILIE 5 MHJUIMOHHBIX J0JIEH, C TUIOTHOCTBIO OOJIbILE,

gem 1,50 r/ky0. cM, He npeaHa3HauYeHHBIIl 1J1s1 HCNIOJIb30BaHUS B SIIEPHBIX PEaKTOpax,
KaK OHH onpejieneHbl B myHkTe 2.1.1.

2.3 CrneunanbHo pa3paboTaHHbIE UM MOATOTOBIEHHbIE
YCTAaHOBKH 1 000py/1I0BaHME s nepepadoTku
00JTy"Ye€HHBIX TOTUTMBHBIX 3IEMEHTOB

Beoauble 3amevanus. [Ipu nepepabotke 00y4eHHOrO siAEPHOIO TOIIMBA IUTYTOHUIT M ypaH
OTAENSIOTCA OT BLICOKOAKTHBHBIX MPOAYKTOB ACIEHHs U APYTUX TPAHCYPAHOBbIX 3JIEMEHTOB.
Jlnst TaKOTO pasaeneHuss MOryT HCIOb30BATLCA Pa3HuHbIe TEXHOIOIMMYECKHE NPOLIECChI,
oziHako co BpemeHem npouecc "[lypekc" ctan Hanbonee pacnpocTpaHeHHBIM U MPHUEMIIEMbIM.
DTOT NPOLECC BKIOYAET PACTBOPEHHE O0IYUYEHHOrO S71epPHOr0O TOMINBA B A30THOI KUCIIOTE
C MOCJIEIYIOINM BhIACNIEHHEM YpaHa, TUyTOHUA U MPOAYKTOB JIEJIeHHA YKCTPAKLIHEH
pacTBopuTenEM C noMolbio TpudyTundocdaTa B oprannueckoM pazdasurene.
TexHonornvyeckue npolecchl Ha pa3IMYHbIX ycTaHOBKax Tumna "[lypexc" aHaIOrn4HbI 1
BKJIIOHAIOT BCKPBITHE 000JI04eK, U3MelbueHIe 00IyueHHBIX TOTUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHe TOIUINBA, SKCTPAKLIMIO PACTBOPHTEJIEM M XPaHEHHE TEXHOJIOTHYECKOi
AuIKocTH. MOJKeT UMeTbCsl Takike 000pYIOBaHUE st TETJIOBOH JAEHUTPALMM HUTpaTa
ypaHa, KOHBepCHH HUTPATA MJIyTOHUs B OKUCh MJIH METAJIJI, & TaKKe A7 00paboTKM KMIKHX
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OTXOJIOB, COZIePIKALIMX MPOAYKTHI AeJIeH s, 10 MOoJTy4eHus: (OpPMbIL, TPUTOIHOM s
r[pOﬂOﬂ}KHTeJTbHOFO XpaHeHHH HJTH 3ax0p0HeHHﬂ, OI[,HaKO KOHKPETHbEe THIIBI H
KOH(uUrypauust 000py0BaHusl, BEITONHSAOLIEr0 5TH (PYHKLNHN, MOTYT pa3iiMyaThCs Ha
pasnnuHbIX yctaHoBkax tuna "[lypekc” no HeCkonbKMM MpUYKMHAM, BKIKOYAs THIbI U
KOJIM4eCcTBO 00Jy4EeHHOr 0 siIEpHOro TOMJIMBA, MOIeXKalero nepepadoTke, u
MpeAnonaraeMblii MPoLecc OCAKAEHHsT H3BJIEKAEMbIX MAaTEPHAJIOB, a TAKIKe TIPHUHLIUIIBI
obecnieuennst 0€30MaCHOCTH M TEXHUYECKOr0 00CIyKMBAHUA, NPUCYLLNE KOHCTPYKLIMN
JIAHHOM YCTAHOBKHU.

OTH MPOLECCHI, BKIKOYAs MOJHbIE CHCTEMBI /1711 KOHBEPCHH TUTYTOHHUS M MPOM3BOACTBA
METaJNIN4eCKOTO MTYyTOHHSA, MOTYT ObITh MOEHTH(DUIIMPOBAHBI 10 MEPaM, MPUHIUMAEMBIM IJIsk
MPEeAOTBPAIIEHHsl OTTACHOCTEH B CBA3M C KpUTHYHOCTBIO (HanpuMep, MepaMi, CBI3aHHBIMU C
reometpueii), odyueHuem (Harnpumep, MyTeM 3aiiuThl 0T 00Iy4eHNs) H TOKCUYHOCTBIO
(Hampumep, MeEpaMH MO yAepPKaHHIO).

231. YCcTaHOBKY [1sl IepepadOTKH 00 Ty4eHHbIX
TOIIMBHBIX 3JIEMEHTOB.
YeranoBku s nepepaboTku 00IyHeHHbIX
TOIJIMBHBIX JJIEMEHTOB BKJIIOYAIOT 000pYI0BaHHE 1
KOMIIOHEHTBI, KOTOpre 0613]'-]H0 HaxogsaTcsa B ]'IpHMOM
KOHTAKTE C OﬁﬂyquHbIM TOIJIMBOM H OCHOBHBIMH
TEXHOJIOrMYECKUMI MOTOKAMHM SIIEPHOTO MaTepraia 1
I'IpOJl}’KTOB JdeJIeHUuAa 1 HeﬂocpeﬂCTBeHHO yrlpaBJ'[F[I'OT
HMH

232 CneunanbHo pa3paboTaHHOE MJIN MOArOTOBJIEHHOE
000pyIOBaHNe AJI MCIIONb30BaHNUs HA YCTAHOBKAX
JUTst mepepaboTk 00JTy4YeHHBIX TOTUINBHBIX

3JIEMEHTOB
23.2.1. O0opynoBanue a5 BCKpbITHS 000J1049€K U MAIINHBI 8456;
JUlsl U3MeNbueHNsl 00JTyYeHHBIX TOITUBHbIX 8462 32 000 1;
3JIEMEHTOB. 8462 32 000 9,
CrneunanbHo pa3paboTaHHOE MJTH MOATOTOBICHHOE 8462 33 000 0;
JHUCTAHLIMOHHO YIIPaBasieMOe 000pyIOBaHHE, 8462 51 000 9;
HCMONB3YEMOE B YCTAHOBKAX MO nepepadboTke, Kak 8462 61 001 9;
OHHU ompenaesneHsl B myHkKTe 2.3.1, 1 npenHa3HavueHHOe 8462 62 001 4;
JUISt U3BIIEUEHUS U3 000JOYKH MIIH MMOATOTOBKH K 8462 63 001 4;
nepepaboTke 00JIy4eHHOTO SI1epHOro MaTepuana, 8462 69 001 4
HaXOMASAIIEerocs B TOTUIMBHBIX cOOpKax, MmyyKax Hjin 8462 90 001 4;
CTEPIKHAX 8479 82 000 0;
8479 83 000 0;
8479 89970 7

[NosicuurenbHoOe 3aMedanue. 1o 000pyI0BaHNE HCIIONB3YeTCs A1 Pe3KH, pyOKkH nin
BCKPBITHS JIIOOBIM APYTUM CIIOCOOOM 000I04KH 00JTy4eHHOr0 sIIEPHOTO TOMJINBA B LIENAX
ero nepepaboOTKH MM MOArOTOBKH K nepepadboTke. OOBIYHO HCTONB3YHOTCS CEUNATLHO
pazpaboTaHHBIE A1 PE3KH YCTPOICTBA, XOTA MOJKET MCTIONIB30BaThCA U OoJiee COBpEeMEHHOE
000pynOBaHNE, TAKOE, KaK JIa3epbl, YCTPOHCTBA /s OTCIaUBaHU 000MOUKHM WJIM YCTPOICTBA,
MCIONB3YIOLI e ApYyTriue TeXHONoruy. BekpoiTie 000104KH Takike MOYKET BKIIIOYATD yajleHue
0005104KN 00JY4EHHOTO AIePHOrO TOMJINBA MEPE]] ero PACTBOPEHHEM.
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2322 JlucconbBepsi. 7309 00 300 0;
CrneunanbHo pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 7309 00 900 0;
KOpIyca JIUCCOJIbBEPOB, 8 TAK:KE BCTPOEHHbIE B 8479 83 000 0;
JINCCOJIbBEPBI MEXAHHYECKHE YCTPOICTBA, 8479 899707

MCIOJIb3YEMbIe B YCTAHOBKAX 110 rnepepadoTke, Kak
OHH OrnpeneneHsl B MyHKTe 2.3.1, 1ns pacTBOpeHUs
00JIy4EHHOTO AJIEPHOrO TOTUIHBA, KOTOPbIE
YCTOWHYMBBI K BO3JEHCTBUIO TOPA4EH
BBICOKOKOPPO3MOHHOMN KUAKOCTH H MOTYT
JINCTAHLIMOHHO 3arpy’KaTbCs, YIPABIATECA H
00CTy )KUBATHCS

[NosichurensHoe 3amedanne. B nucconbBepbl 00BIYHO MOCTYNAET TBEPHAOE 00TyUeHHOE
ANepHOe TOMMBO. SepHoe TOMIHBO B 000JI0YKAX U3 LIMPKOHNUSA, HEPIKABEIOMINX CTasell

WJTH CTIIAaBOB 3TUX MaTEPHANIOB J0JKHO OBITh BCKPBITO, HAPE3aHO MM HapyOJIeHOo repes TeMm,
KaK 3arpy’kaTbCsl B JUCCOIbBEP, AJI TOTO YTOOBI KUCIOTA JOCTHIJIA TOTUITMBHONH MAaTPUIBL.
OOGuy4eHHOe AIepHOe TOIUIHBO 0OBIMHO PACTBOPAETCS C MOMOLIBIO CHIIBHBIX
HEOPraHMYeCKUX KHUCJIOT, HAIIPUMED a30THOM KUCIIOTHI, 4 BCE HEPACTBOPEHHbIE OCTATKU
obonouek ynanstores. Takne KOHCTPYKTHBHbBIE OCOOEHHOCTH, KaK Maliblil auamerp,
KONbLieoOpa3Hblil i rockuit 6ak, npuMeHseMsle 115 obecriedeHus suepHoii GesonacHoCTH
C TOYKH 3PEHUs JOCTHIKEHUS KPUTHYHOCTH, HE ABAAIOTCA 00s13aTenbHbiMU. BmecTo sTOro
MOI'YT MCIOJIb30BATHCS OPraHU3aLHOHHO-TEXHUYECKUE MEPONPUATHS, TAKUE, KaK
YMEHbLIEHHE PA30BOM 3arpy3Ku MJIM CHUKEHHE CONEPKaHHA AENALIMXCA MAaTEPHAIOB.
Kopmyca aucconbBepoB 1 BCTPOEHHBIE B HUX MEXAHUYECKHUE YCTPOICTBA OOLIUHO
M3rOTaBJIMBAKOTCS M3 HU3KOYIIIEPOAMCTBIX HEPIKABEIOUIMX CTalei, THTaHa, IHPKOHMS HUIIH
APYTruX BbICOKOKA4YECTBEHHBIX MaTepHasos. JlncconbBepbl MOTYT BKIKOHATh CHCTEMBI IS
yaaneHus 000JI04MeK MM X OCTATKOB, a TAK)Ke CHCTEMBI 1A KOHTPOJIs 1 00paboTkn
PaZnOaKTUBHBIX BbIXOAAMIMX ra30B. Takue AUCCONbBEPbI OTIMYAIOTCS TEM, UTO OOBIYHO
YCTaHABJIHBAKOTCS, SKCIUTYaTHPYIOTCS U AUCTAHLHOHHO OOCITY)KMBAIOTCS 33 TOJICTOCTEHHO
pagualOHHOM 321U TOM.

2323 DKCTpakTOpbl M 000PYAOBAHME AJIA IKCTPAKLIMH 8419 40 000 9;
pPacTBOPHTEJIEM. 8419 50 000 O;
CreunanbHO pa3paboTaHHbIe UM MOATOTOBIEHHbIE 8419 89 989 0,
9KCTPAKTOPBI C pACTBOPUTENIEM (TaKHe, Kak 8479 89970 7

HACcaZ04uHbIe MJTH MYJIbCALHOHHbIE KOJOHHBDI,
CMECHTEJIbHO-OTCTOMHbBIE annaparsl Wik
LEHTPOOEKHBIE KOHTAKTHBIE AMMapaThl) s
UCTIONIB30BAHMsI Ha YCTAHOBKE M0 repepadoTke
00JTy4€HHOTO TOTUTHBA

DKCTPAKTOPbI C PACTBOPHTEJIEM J0JIKHBI ObITh
YCTONYMBBI K KOPPO3UOHHOMY BO3EHCTBUIO a30THOI
KHUCJIOThI, U3rOTABJIMBATLCS C COOMIOIEHHEM
4pe3BblYAiHO BLICOKHX TpeOOBaHwmil (BKIIIOYas
NMPUMEHEHHE CreLaIbHBIX METO0B CBapKH,
MHCTEKLHii, obecrneuyeHne 1 KOHTPOJIb KauecTsa)
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U3 MAJIOYTJIEPOANUCTBIX HEPIKABEIOLNX CTalei,
THTAHA, L],I/IPKOHPISI HJIn J].py]"[fl)( BbICOKOKAQYECTBEHHEIX
MaTepHaJoB

[TosicHuTenbHoe 3ameyanue. B 3KCTpakTOpbI ¢ pacTBOPUTENEM MOCTYMAET KaK PacTBOp
00JIy4eHHOr 0 TOMJIMBA U3 AUCCOJILBEPOB, TAK U OPraHUYECKHii PacTBOP, C MOMOLIbIO
KOTOPOTO pa3AensoTCs ypaH, TIyTOHMil 1 mpoaykTel AeneHus. O6opynosanne ans
3KCTPAKLMH PACTBOPUTENEM OOBIYHO KOHCTPYHPYETCs TaKuM 00pa3oM, 4TOObI OHO
YIOOBIETBOPSIO KECTKUM 3KCITyaTaALHOHHBIM TPEOOBAHUSAM, TAKMM, KaK UTHTENbHbINH CPOK
cnyxObl 6e3 TeXHUYECKOro 00CnyKUBaAHMS UITH JIeTKasl 3aMeHs€MOCTb, TTPOCTOTA B
IKCIUTyaTally M YIIPABJICHUH, a TAK’Ke THOKOCTb B OTHOIIEHHH H3MEHEHHs MapaMeTpOB
npoLecca.

2324 XuMHYeCcKHe pe3epByaphbl isl BbIACPIKHBAHUS HIIN 7309 00 300 0;
XPaHEHHUs. 7310 10 000 O
CrneunanbHo pa3paboTaHHbIE WIH MOATOTOBIEHHbIE
pe3epByaphbl AJi BblAEPKMBaHUA UIN XPAHEHUA 1S
HCTONIb30BaHMs Ha YCTaAHOBKE MO nepepaboTke
00JIy4eHHOTO TOMINBA YCTOIYHBLIE K
KOPPO3HOHHOMY BO3AEIHCTBHUIO a30THON KHCJIOTBI,
U3rOTOBJICHHbBIE U3 MAJIOYTIEPOAUCTBIX
Hep>KaBerLUX CTaleil, THTaHa WM LUPKOHUS UIIH
JIPYTHX BbICOKOKAYeCTBEHHBIX MAaTEPHAJIOB,
PesepByapsbl A BeloepKHMBaHUSA UIIN XPaHEHUs
MOTYT ObITb CKOHCTPYHPOBAHbI TAKUM 00pa3oM,
4TOOBI X SKCIUTyaTALHs U TEXHHYECKOe
00cCTy’KMBaHHE MPOM3BOAMINCH AUCTAHLIMOHHO, U
MOTYT UMETb CIEAYIOLINE OCOOEHHOCTH C TOUKH
3peHus KOHTPOS 3a AAEPHONH KPUTUIHOCTHIO!

1) OOpHBIH 5KBUBANEHT CTEHOK MM BHYTPEHHUX
KOHCTPYKLUIT paBeH uiH Oosblie 2 MPOLIEHTOB,

2) UMIMHAPUYECKHE Pe3epByapbl HMEIOT
MakcuMasbHbIi auamerp 175 mm nmubo

3) MpsAMOYTONbHBINH MM KONBLEBOH pe3epByap NMeeT
MaKCHMAJIbHYIO [IHUPHHY 75 MM

[Tosichurenbhble 3amevanus. Ha sTane skcrpakuun pacteoputenem odpasyroTes Tpu
OCHOBHBIX TEXHOJOIHYECKHX MOTOKA JKUAKOCTH. Pe3sepByapsl 1151 BblAEPKUBAHUS WIIN
XPaHeHHs UCTOJIb3YIOTCS B AanbHeilleil 00paboTke BCex Tpex MOTOKOB CEAYIOLINM
oOpaszom;

a) pacTBOP YHCTOrO a30THOKHCIIOrO ypaHa KOHIEHTPUPYETCS BhINMAPUBAHUEM U TIPOUCXOIUT
MpoLece AeHUTPALIMM, T71e€ OH MPEeBPALIAeTCs B OKCHJL YPaHa. ITOT OKCHJl TOBTOPHO
MCTIONB3YETCs B ANEPHOM TOIUTMBHOM LIUKIIE;

0) pacTBOp BHICOKOAKTHBHBIX MPOAYKTOB AENEHHS OOBIMHO KOHLEHTPUPYETCS BhIMapuBaHUEM
Y XPaHUTCS B BUJI€ KOHIIEHTPUPOBAHHON JKUJIKOCTH. DTOT KOHLIEHTPAT MOKET BIIOCIIEICTBUU
MPOHTH BhIMapUBaHHUe 1K ObITh Ipeodpa3oBaH B hopMy, MPUTOAHYIO A XPAHEHNS UITH
3aXOpPOHEHMS,
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C) pacTBOP YHCTOr0 HUTPATA IUTYTOHHs KOHIIEHTPUPYETCs U XPAHUTCS IO MOCTYILICHHS
Ha JajbHEillIne ITarnbl TEXHONIOTHYECKOro npotecca. B wactHocTH, pesepByapel uist
BbIIEPIKMBAHUS WM XPaHEHUs! PACTBOPOB ITyTOHHSI KOHCTPYHPYIOTCSI TAKUM 00pazoM,
4T00BI M30€KaTh CBA3AHHBIX C KPUTHYHOCTBIO MPOOJIEM, BOSHUKAKOLINX B PE3y/bTaTe
M3MEHEHHIl B KOHLIEHTPALUK 1K (popMe IaHHOTO MOTOKA.

232D, HeliTpoHHbIE H3MEPHUTETbHbBIE CHCTEMBIL. 9030 10 000 0
CrneunansHo pa3pabOTaHHbIE UM MOATOTOBIEHHbIE
HEHTPOHHbBIE N3MEPUTEIILHBIE CUCTEMbI J1JIst
I’IHTerpaLlHH H HCNOJIL30BaHHA C
aBTOMaTH3MPOBAHHBIMHM CUCTEMaMH
TEXHOJIOTHYECKOr0 KOHTPOJISI Ha YyCTAHOBKE /15
nepepaboTKH 00JTy4eHHbIX TOMJIMBHBIX JIEMEHTOB

[TosicuuTenbHOE 3aMedaHue. ITH CUCTEMbl BKIHOUAKOT B ce0si BO3MOKHOCTH U3MEpPEHUs 1
pacro3HaBaHMA aKTHBHbBIX H [TACCHBHBIX HEHTPOHOB B LIEJIAX ONpeAe/ieHHs KOJINYeCTBa 1
cocTtasa jaensuierocs marepuana. KomnnekTHasi CHCTeEMa COCTOUT M3 HENTPOHHOTO
reHepaTopa, ycuauTeneil u 3neKTpoHNKH 1t 00padoTku curHanos. B cdepy oxsara
nyHkTa 2.3.2.5 He noanagaT mpudopbl 00HAPYIKEHUS HEHTPOHOB 1 M3MEPHTEbHBIE
npuOOopkl, pa3padoTaHHbIE IS y4eTa SAEPHBIX MATEPUAIOB U I LieNel rapaHTuii uiu
0O0T0 APYroro NpUMeHEeHus, He UMEeIOILEro OTHOIIEHUSI K HHTErpalii U UCTMOJIb30BAHUIO
C aBTOMATH3UPOBAHHBIMH CHCTEMaMH TEXHOJIOTHYECKOr0 KOHTPOJIA Ha YCTAHOBKE ISl
nepepaboTkn 0Oy4E€HHBIX TOIUIHBHBIX 3JIEMEHTOB.

2.4. VYcTaHOBKH /17151 U3TOTOBJIEHUS TOTJIUBHBIX
3JIEMEHTOB JUIsl SIIEPHBIX PEaKTOPOB M CIIELHATbHO
pazpaboTaHHOE WJIH MTOrOTOBIEHHOE 000PyI0BaHHE
AJI HHUX
BBonHoe 3aMe4vanie. SnepHbie TOMINBHbIE 3JIEMEHTBI
MPOM3BOAAT U3 OMHOTO MJIH OOJNBIIEro YHCa
MCXOJHBIX WM CMIEMAIbHBIX JEJSIIHXCS
MaTepuasioB, MOMMEHOBAHHBIX B pa3zere |
HacTosiLero crniucka. Jlyist Haubosiee THIUYHOTO
OKCHIHOTO BUJIa TOILIMBA YCTAHOBKH NPEJICTABJICHbI
000pyI0BaHNEM 11 PECCOBAHMSA, CIIEKAHNA,
1w OBKH U COpTHPOBKH TabneTok. OOpaleHue co
CMeLIaHHBIM OKCHIHBIM TOTUTHBOM OCYIIECTBIISIOT B
epyaToYHBIX OOKCAX MJIM IKBUBAJIEHTHOM
000pyIOBaHMH [0 TEX MOP, MOKa OHO HE 3aK/TI0YEHO B
o0osouky. Bo Beex ciydasix TOIIHBO repMeTHYeckn
3aBapMBAETCsi BHYTPH MOAXOAAIIEIT O00TOUKH,
KOTOpasi pazpaboTaHa Kak i MepBUYHO YTaKOBKH,
3aKovaronieil B cebe TOTUINBO, TaK U AJIst
obecreueH st MPUroHBIX IKCITYaTALHOHHBIX
XapaKTepHCTHK U 0e3011aCHOCTH B TeYEHHE
JKCIUTyaTaunu B peakrope. Takike BO BCeX Ciydasx
HEOOXOAMM KOHTPOJIb HA CAMOM BBICOKOM YPOBHE
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TIpOLIeCCOB, onepatuii n 06opynoBaHHs, YTOObI
rapaHTHPOBAThL MPOTrHO3UPYEMbIE 1 DE30IacHbIe
3KCIUTYyaTalHOHHbIE XapaKTePUCTHKH TOMJIUBA.

[NosicauTenbHOe 3aMeuanne. Buabl 000pynoBaHus, KOTOPbIE PACCMATPUBAIOTCS KaK
NOANaAaroIIne Moj 3HaYeHne hpassl "u crenuanbHo pa3paboTaHHOE UK MOATOTOBIEHHOE
obopynoBanme" [1Jisi U3TOTOBJIEHHS TOTUIMBHBIX 3JIEMEHTOB, BKJIFOUAIOT 000pyI0BaHue,
KOTOpOE:

OOBIYHO BCTYTMAET B HEMOCPECTBEHHBII KOHTAKT WJIM HETIOCPEACTBEHHO 00padaThIBaeT Uin
yIpaBisieT TEXHOIOTHYECKHM MOTOKOM SAEPHOr0 MaTepHaia;

OCYLIECTBJISIET CBapKy 000JIOUKH, BHYTPU KOTOPOIT HAXOMUTCS siIEPHBIIl MaTepHa;
KOHTPOJMPYET LeJOCTHOCTh 000NOUKH MJIM CBAPHOIO LIBA;

MPOBEPSIET XaPaKTEPUCTUKH TOMJINBA, 3aKJIOYEHHOr0 B 000JI04KY;

MCTIONB3YeTCs It COOPKH TETUIOBBIACISIOIINX 3JIEMEHTOB

Takoe obopynoBaHKe WK CUCTEMbI O0OPYIOBAHHS MOTYT BKJIKOUATh.

1) cneunanbHO pa3paboTaHHBIE WITH MOATOTOBJIEHHBIE MOJHOCTHIO ABTOMATU3HPOBAHHBIE
YCTAHOBKHM KOHTPOJIs TaONETOK 71 TPOBEPKH KOHEYHBIX Pa3MepPOB M Ae(eKTOB MOBEPXHOCTH
TabJIETOK TOIJINBA;

2) cieunanbHO pa3paboTaHHbIE WM TOArOTOBJIEHHBIE CBAPOYHBIE ABTOMATHI 111 HABAPKU
KOHLIEBBIX 3arjyLIeK Ha TOIJIMBHbIE CTEPIKHH,

3) cneunanbHO pa3paboTaHHbIE WM MOATOTOBJIEHHbIE ABTOMATHYECKHE YCTAHOBKH
MCIIBITAHHS M KOHTPOJIsA [Tl MPOBEPKH LI@JIOCTHOCTH TOTJIMBHBIX CTEpkHElH B cOope.

OTH yCTAaHOBKHM OOBIYHO BKJIIOYAIOT 000pYIOBaHKE IIJIS:

PEHTreHOBCKOIT MPOBEPKH CBAPHBIX LIIBOB CTEPIKHEN U KOHLIEBBIX 3ariyLueK;

OTpesieIeHNs TeUH IeJIusl U3 ONpPEeCCOBAHHBIX CTEPIKHEI:

raMma-CKaHMPOBAHMA CTEPIKHEH /s TPOBEPKH MPABUIBHOTO HAMOJHEHHs TOTJIMBHBIMU
TadNeTKaMH,

4) cneumanbHO pa3zpaboTaHHBIE MITH MOATOTOBIEHHbIE CHCTEMBI JJ1s1 M3TOTOBIEHHs 000JI04YeK
TEMJIOBBIAEIISAIOIINX 3/IEMEHTOB.

2.3, CneunanbHO pa3paboTaHHbIE UIH MOATOTOBIEHHbIE
YCTAaHOBKH M 000pYIOBaHHE sl pa3aeaeHHs
M30TOIOB MPUPOHOTrO ypaHa, 00eqHEHHOT O ypaHa
WM CMIeLMAnbHOTO PaCLIeTUIAIOIEerocs MaTepuana,
KpOMe aHAJTUTHYECKHX MPHOOPOB

BBoaHoe 3ameuanue. YCTaHOBKH, 000PyA0BaHNHE 1 TEXHOJIOTMH ISl pa3feneHusi N30TOMoB
ypaHa B psijie Clly4aeB TeCHO CBsI3aHbl C yCTAHOBKAaMH, 000PY10BaHNEM U TEXHOIOIHAMH
pasmeneHust U30TonoB "APyrux 3JemMeHTOB". B OoTAeNnbHBIX ciydasx KOHTPOJb COrIaCHO
MYyHKTY 2.5 TaKke COOTBETCTBYIOLIMM 00pPa3oM MPUMEHSETCs K yCTaHOBKAM U
o0opynoBaHmio, MpeaHa3Ha4YeHHbIM /151 pa3aeaeHus U30TonoB "apyrux anemeHToB". Takoii
KOHTPOJIb 32 YCTAHOBKAMH M 000pYyI0BaHUEM 1715 pa3aeseH st M30TOMOB "Ipyrux
3JIEMEHTOB" JIOTMOJIHSIET KOHTPOJIb 32 YCTAHOBKAMHU U 000PyI0BaHHEM, KOTOPBIE CIIELHAJILHO
NpeAHa3HaYeHbl U MTOArOTOBJEHbI i 00padOTKH, NCMIONB30BAHMS UM TPOH3BOICTBA
CMeLHAIbBHOTO PacLIeTUIAIOIIEerocs MaTepHaa, OXBaTbiBAeMOr0 HACTOALIIUM CITMCKOM. DTOT
TOTIOJTHUTEJIbHBIIT KOHTPOJIb COTJIACHO MYHKTY 2.5 HENPUMEHHM K TIPOLIECCY
3J€KTPOMArHUTHOIO pa3ziesieHNs H30TOMOB, KOTOPLIIl MOANAAAET MO MOJIOXKEHHs CITHCKA
00OpynOBaHHs ¥ MaTepHaJIOB NBOMHOIO Ha3HAYEHUSI M COOTBETCTBYIOLINX TEXHOJIOTHIA,
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MPHMEHSAEMBIX B AJEPHBIX LEJIAX, B OTHOIIEHHH KOTOPBIX OCYLIECTBJIAETCSA IKCIIOPTHBIH
KOHTPOﬂb,

Jnist cnefyromux npoLeccoB KOHTPOJb COTJIACHO MYHKTY 2.5 OIMHAKOBO NMPUMEHHUM BHE
3aBHCHMOCTH OT TOTO, MPEANONaraeTcs Jn UCToab30BaTh 3TOT MPOLECC /A pa3aeneHus
M30TOMOB ypaHa Win [Ulsl pa3fiesieHust U30TONOB "APYruX 371eMeHTOB": ra30LeHTPU(YIKHbII
npotuece, razonudpy3MoHHEII MpoLece, MPoLece NIa3MEeHHOro pas3ieNeHus 1
a’pOANHAMHYECKNE MPOLIECCHI.

JInst HEKOTOPBIX MPOLIECCOB UX MPUMEHUMOCTD [JI1 Pa3/I€IEHUA H30TOMOB ypaHa 3aBUCUT OT
TOro, Kakoil 3neMeHT pasaenserca. K sTum npoueccaMm OTHOCATCS: MPOLECChl, OCHOBAHHbBIE
Ha JJA3€PHOM pa3ze/ieHnH (HarpuMep, MOJIEKYJIAPHBIN METO/ 1a3€PHOTO pa3aeneHns
H30TOMOB M Ja3€PHOE Pa3/ieNIeHHe U30TOMOB MO METOAY aTOMapHBIX MapOB), XUMHYECKHIT
oOMeH 1 HOHHBIIT 0OMeH.

CnenoBarenbHO, MOCTABIINKH I0JKHBI OLEHHBATh 3TH MPOLECCHI A KasKI0TO OTAEIbHOTO
ciydasi, C TeM 4TOObI COOTBETCTBYIOLIMM 00pa30M MPHMEHSTb MOJIOKEHUSA O KOHTPOJIE
COTJIACHO MYHKTY 2.5 JUIsl UCTIONBL30BAHUS M30TOMOB "IPYruX 3J1eMeHTOB" .

2.9:1. YcTaHOBKY 1S pa3aesieHns H30TONOB MPUPOIHOIO 8401 20 000 0
ypaHa, o0eJHEHHOr O YpaHa WK CIeHaJIbHOTO
pacIIEILIAIOIErocs MaTepHaa

252, CreunansHO pa3paboTaHHOE MU MOATrOTOBJIEHHOE
obopynoBanue A1 pasaeaeHns H30TONOB
HPHPOJHOrO ypaHa, 00eIHEHHOTO ypaHa HiIH
CMEeLHAIBHOrO pacIleryIAoIerocs Marepmana, KpoMme
aAHATNTHYECKHX MPHOOpPOB

2521, CrneunanbHO pa3paboTaHHbIe UIN MOATOTOBIEHHbIE 8401 20 000 0
ra3oBble HEHTPU(PYrH U Y371kl U KOMIIOHEHTHI AT
WCTIONIB30BAHHA B Ia30BBIX LEHTPU(Yyrax

BeonHoe 3ameuanue. I'a3oBas uenTpudyra oObIMHO COCTOUT U3 TOHKOCTEHHOrO LMJINHAPA
auamMeTpom ot 75 mm 1o 650 MM ¢ BepTHKAIbHOM LEHTPAIbHON OChI), KOTOPBIH MOMELLEH B
BaKyyM M BPAIlaeTcs C BbICOKOI OKPYIKHOI CKOpocThio nopsiaka 300 m/c unum 6onee.

Jns noctikeHus OOABIIONH CKOPOCTH KOHCTPYKIMOHHBIE MATEPHUANbl BPAIIAKOIINXCS
KOMIOHEHTOB JJOJI’KHBI IMETb BBICOKOE 3Ha4€HNE OTHOLIEHUA MPOYHOCTH K MJIOTHOCTH, &
poTtopHas cOOpKa u, CIeA0BATE/LHO, OTAENbHbIE €€ KOMIMOHEHThI JOIKHBI H3TOTOBJIATHCS C
BBICOKOI CTeNeHb TOYHOCTH, YTOObI pazbanaHc OblT MUHUMANIBEHBEIM, B oTiinyue ot npyrux
ueHTpudyr rasosas ueHtpudyra aus odoraleHus ypaHa UMeeT BHYTPH POTOPHOI KaMepbl
BpalLarOINYIOCs MIEPeroposKy (reperopoaku) B popMe JUCKa i HEMOABHIKHYIO CHCTEMY
noaauu u oreoaa rasa UF,, cocrosiiyto mo MeHbLIell Mmepe U3 TpexX OTAesIbHbIX KaHaJoB, 1Ba
M3 KOTOPBIX COEAMHEHbI C JIONaTKaMH, OTXOAALIMMHU OT OCH POTOpa K nepudepuiiHoii yacTu
pPOTOPHOIi Kamepbl. B BakyyMe HAXOAHTCA TakKe Psii BXKHBIX HEBPALAIOLIMXCs 3JIEMEHTOB,
KOTOpBbIE, XOTs M UMEHT OCOOYH KOHCTPYKLHUIO, HE CII0JKHbI B U3rOTOBJIEHUH U He
M3rOTaBJIMBAOTCA M3 YHHKAIbHBIX MaTepuanos. LleatpudyixHas ycranoeka Tpedyer
OONBIIOTO YKCIa 3TUX KOMIIOHEHTOB, TAK YTO UX KOJHYECTBO MOJKET CITY)KHThb BaXKHBIM
MHJIMKaTOPOM KOHEYHOTO MCIIOJIb30BAHMS.

[NosicuuteneHoe 3ameuanue. HekoTopas npoaykuus, ykazanHas B nyHkre 2.5.2.1, nubo
HENoCPeCTBEHHO conpukacaeTcs ¢ TexHonorndeckum razom UFg, mnbo HenocpencTBeHHO
ynpasiseT HeHTpudyramu 1 mpoxoxJaeHnem raza ot HeHTpudyru k ueHtpudyre u ot
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kackazaa k kackaay. Kopposuonno-croiikue k UFg MaTepuanel BKIHOYAIOT Melb, MEIHBIE
CIJIaBbl, HEPIKABEOLLYHO CTallb, AJTIOMHHHUI, OKCUJ ATFOMUHUS, aJTFOMHHUEBBIE CIJIABI,
HUKeJIb WU CIIIaBkl, cosepskatue 60 nmpoueHToB 1iu Oosiee HHKEJA 1O Becy, U
¢TopHpoBaHHbIE YIIIEBOJAOPOIHBIE MOJHUMEPDI.

23211
gl 1.1

222112,

2.5.2.1.1.3.

252.1.14.

Bpamaroimecss KOMIOHEHTbI

[TonHbIe poTOpHBIE COOPKH. 8401 20 000 O
ToHKOCTEHHBIE LIMJIMHAPBI WIH P COEAMHEHHBIX
MEKIY CO00I TOHKOCTEHHBIX LINJIHHAPOB,
M3rOTOBJIEHHBIX M3 OZIHOTO MK DOJiee MaTepuaioB

C BBICOKHM 3HaY€HHEM OTHOIIEHUS MPOYHOCTH K
IJIOTHOCTH, yK%aHHbIX B NMOACHHUTEJIbHBIX
3amMedaHusx K myHktam 2.5.2.1.1-252.1.1.5.
CoenuHeHne UMIMHIPOB MKy cOOOT
OCYLIECTBJISIETCA NPH MOMOLIH MHOKNX CHIb(OHOB
WJIM KOJIEU, YKa3aHHbIX B MyHKTE 2.5.2.1.1.3.
CoOGpaHHbIil POTOP MMEeT BHYTPEHHIOK NMeperopoaxy
(neperopoakn) ¥ KOHLIEBLIE y3JIbl, YKa3aHHbIE B
nyHkTax 2.5.2.1.1.4n2.5.2.1.1.5. OgHako nonHas
cOopka MOKeT ObIThb MOCTaB/IeHA 3aKA34YHKY B
4acTUYHO coOpaHHOM Buze. Takas mocraBka Takke
MOJIEIKUT SKCIIOPTHOMY KOHTPOJIIO

PoTopsbie TpyObL. 8401 20 000 0O
CreunanbHO pa3paboTaHHbIE MM MOATOTOBIEHHbIE

TOHKOCTEHHbIE LIUJIUHAPKI C TOJMIIUHON CTeHKH 12 MM

WM MeHee, TuaMeTpom ot 75 mm 10 650 mm,

U3rOTOBJIEHHBIE W3 OJTHOTO WK O0Jiee MaTepHasos,

HUMEHOIINX BBICOKOE 3HaUeHHe OTHOLIEHHS MPOYHOCTH

K TJIOTHOCTH, YKA3aHHBIX B MOSCHUTEJIbHBIX

3aMevaHusx K myHkram 2.5.2.1.1-2.52.1.1.5

Konbua unu cunb(oHsl. 8307;
CrneunanbHo pa3paboTaHHbIE N MOATOTOBIEHHbIE 8401 20 000 0
KOMIIOHEHTBI [1J1s1 CO3/IaHNsI MECTHOIT OMOPbI JJIst

POTOPHOIT TPYOBI WIIM COEAMHEHUS Psifia POTOPHBIX

Tpy0. CunboHbI NpeacTaBAT CO00H KOPOTKHE

LUINHAPbI C TOJNIMHON CTEHKH 3 MM W/ MEHee,

JMamMeTpom oT 75 MM 10 650 MM, HMEKOLIMX OJUH

rodp M U3rOTOBJIEHHbIE U3 OAHOTO H3 MATEPHAJIOB,

HMEHLINX BBICOKOE 3HaYeHHE OTHOLIEHHS MPOYHOCTH

K IMJIOTHOCTH, YK%aHHb]X B MOACHHUTEJBHBIX

3aMevaHusax K myHkram 2.5.2.1.1-2.52.1.1.5

ITeperopoaku. 8401 20 000 0
CneunanbHO pa3paboTaHHBIE HJIHM NIOATOTOBJIEHHbIE

KOMIIOHEHTHI B (hopme ancka AuameTpom ot 75 MM

J10 650 MM /17151 YCTAaHOBKH BHYTPH POTOPHOI1 TPYOBbI
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LEHTPU(YTH C LEJbI H30JHPOBAaTh BBITYCKHYIO
Kamepy OT rJaBHOI pa3ienuTelbHON Kamepsl U B
HEKOTOPbIX CIydasX AJis yIyYIIeHHUs HUPKY SN
raza UFs BHYyTpH rnaBHO# pa3aenuTenbHONH KaMepsl
POTOPHOI TPYObI U M3rOTOBJIEHHbBIE U3 OJHOTO U3
MATepHAaNoB, UMEIOLNX BBICOKOE 3HAYEeHNe
OTHOLIEHHWA ﬂpO‘-{HOCTPI K IMJIOTHOCTH,

YKa3aHHBIX B MOSICHUTENILHBIX 3aMEHaHUAX

k myHkram 2.5.2.1.1 -252.1.1.5

2.52.1.1.35. BepxHue (HUKHUE) KPBILLKH. 8401 20 000 0
CrneunanbHO pa3paboTaHHbIe UIH MOATOTOBIEHHbIE
KOMIIOHEHTb! B (JOPME AHCKa AMaMEeTPOM OT 75 MM
10 650 MM AJ1s1 TOHYHOTO COOTBETCTBHS AUAMETPY
KOHLIOB POTOPHOI1 TpyObl H BO3MOYKHOCTH
yaepxkusatb UFs BHyTpH €e. DTH KOMIIOHEHTBI
WCTIONB3YIOTCS AN TOTO, 4TOOBI MOANEPIKUBATS,
yIepKUBaTh UM COZlepKaTh B ce0e Kak COCTABHYIO
4aCThb 3JIEMEHTBI BEPXHEr0 MOAIIMITHUKA (BEPXHAA
KPBILIKA) WIN CJIYKHTh B Ka4eCTBE Hecylleil yacTu
BPALIAIOIINXCA JIEMEHTOB HUIKHEr0 MOLUIMITHUKA
(HM3KHSIST KPbILLIKA), U U3rOTABJINBAOTCS U3 OJHOTO
W3 MaTe€pPHAJIOB, HMEIOLINX BHICOKOE 3HAYEHNE
OTHOLIEHHA HPO'-IHOCTH H MJOTHOCTH,

YKa3aHHBIX B MOsACHUTENBHBIX 3aMeUaHHsIX
kK nyHkram 2.5.2.1.1-252.1.1.5

[TosicHuTenbHble 3ameuanus Kk myHkram 2.5.2.1.1 - 2.5.2.1.1.5. Marepuansl, HCMOJIb3yeMble
JUIA BPALLAIOLMUXCA KOMIOHEHTOB UEHTPU(YT, BKIIOYAIOT:

a) MapPTEHCUTHOCTApEIOLIe CTAIHM, HMEIOLIE MAKCHUMAaJIbHBII Mpesien NPOYHOCTH Ha Pas3phbiB
1,95 I'Tla unu Gonee;

0) anoMHHHEBbIE CIJIABbI, UMEIOLIHE MAKCHMAbHbII MTPEeN MPOYHOCTH Ha Pa3pbiB

0,46 I'TTa nau 6o01ee;

B) BOJIOKHHUCTBIE MaTePUalbl, MPUTOHbIE 1715 UCMONb30BAHUSA

B KOMITO3HTHBIX CTPYKTYPax U NMEIOIIHE 3HA4YE€HHA YAEIbHOTO MOIYJIs

3,18 x 10° M mim Gosee 1 MAKCHMAJIBHOTO VIENBHOTO NMpeaesia MPO4HOCTH HA pa3phiB

7,62 x 10* M mm Gonee ("ynenbHbIit MOayab" - 310 Moy s FOHra

B H/kB. M, neneHHblii Ha yaenbHbIii Bec B H/ky0. M; "MakcuManbHbIN yAEAbHBIA Npeaen
MPOYHOCTH Ha Pa3psiB" - 3TO MAKCUMAaJIbHBIH MTpeaes MPOYHOCTH Ha pa3psiB B H/KB. M,
neNeHHbI Ha yrenbHbli Bec B H/ky0. m).

20212 CraTuyecKkue KOMIMOHEHTHI
252121, INoamunmHUKH ¢ MArHUTHOI MOABECKOMH
2.52.12.1.1. CneumnansHo pa3paboTaHHbIE WK MOATOTOBIEHHbIE 8483 30 800

MOAIIHITHUKOBBIE Y3Jibl, COCTOSLINE U3 KOJIbLIEBOrQ
MarHuTa, MoJBeLIeHHOro B 000iimMe, copepkalieit
nemndupyroutyto cpeny. Oboiima H3roraBianuBaercs
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u3 croiikoro k UFs MmaTepuana (CM. MosSiCHUTENIbHOE
3amevaHue K nyHkTy 2.5.2.1). Maraut coeauHsiercs
C TOJKOCHBIM HAKOHEYHHKOM HJIM BTOPbIM MarHuTOM,
YCTaHOBJIEHHBIM Ha BEPXHEH KPbILIKE, YKa3aHHOH B
nmyHkTe 2.5.2.1.1.5. Maraut Moxet uMeTb popmy
KOJIbLIA C COOTHOLIEHHEM MKy BHELIHUM U
BHYTPEHHHUM JIHAMETPAMH, MEHbIIMM WJIH PaBHBIM
1,6:1, n opmy, oOecrneunBarOIyI0 HA49aIbHYHO
nporuuaemocts 0,15 I'n Ha meTp unu donee, unu
OCTaTOYHYI0 HaMarHM4eHHOCTh 98,5 mpoueHTa nin
Oonee, Uiy NpousBeieHHE HHAYKLIMH Ha
MaKCUMAJILHYIO HanpsikeHHOCTh 1nosist 6omee 80 k][
Ha KyO. MeTp.

Kpome oObIvHBIX CBOIICTB MaTepnana, HeoOXOAHMBIM
TIPeIBAPUTEIILHBIM YCIIOBHEM SIBJISIETCS OTPaHUYEHHe
oueHb MasibiMu gonyckamu (menee 0,1 mm)
OTKJIOHEHHS] MArHUTHBIX OCEIl OT TEOMETPUYECKUX
oceil uin obecneyeHue 0cod0 rOMOreHHOCTH
MaTepuasia MarHuTa

252.12.1.2. CneunanbHO pa3paboTaHHbBIE WJIH MOATOTOBJIEHHbBIE 8483 30 800
AKTHUBHbIE MATHUTHbBIE MOAUIMITHUKY 15t
VICTIOJIb30BAHMSA B ra30BbIX LEHTpH(yrax

IMosicHuTenbHoe 3aMeuanue. Takve aKTUBHbIE MATHUTHBIE MOAMIUITHUKH OOBIYHO UMEIOT
CJIEAYIOLINE XaPAKTEPUCTUKH

a) MpeaHa3HauyeHbl 11 LEHTPOBKH poTOpa, Bpawatouerocs ¢ yactotoit 600 I'u unu Oonee;
0) obecneyeHbl Ha1e)KHBIM HCTOYHUKOM 3JIEKTPONMUTAHUS U (MJIH) HCTOYHHKOM
6ecniepeboitnoro nutanus (UBIT) ans pyHKUUOHHPOBaHUS B TedeHHE OOJIee OJHOTO Yaca.

252122 [Momuunuukn/nemmndepsi. 8483 30 800
CneunanbHo pa3paboTaHHbIe UIHN MOATOTOBIEHHbIE
MOJIIMITHUKH, COZIEPIKAIINE y3el
OCB/YTUIOTHUTEbHOE KOJIBIIO, CMOHTHPOBAHHBIH Ha
nemrgepe. Ock 00bIYHO TIpesncTaBsieT codboii Ban U3
3aKaJeHHOH CTalK C OZIHUM KOHLIOM B (hopme
noxycdeps! U CO CPpencTBaMH MOACOSINHEHNS K
HUJKHEH KpbIlIKe, yKa3aHHOM B nyHKTe 2.5.2.1.1.5,
Ha Apyrom. Ban moxeT ObITh COEMHEH C
rUApoAMHAMHYECKNM noawmnnHukom. Konbio umeer
¢dopmy Tabnerku ¢ nonycdepuuecknm yriayonenunem
Ha OJIHOI MOBEPXHOCTH. DTH KOMIOHEHThI MOTYT
MOCTABJIAThCA OT/AENbHO OT Aemndepa. Takue
TIOCTABKH TAKJKe MOIJIENAT IKCIIOPTHOMY KOHTPOJTIO

.4, el e e MonekysipHble HACOCHI. 8414 102500
CrneunanbHo pa3paboTaHHbIE UM MOATOTOBIEHHbBIE
L[HﬂHHﬂpr C BBITOYEHHbLIMH WJIH BbIOaBJI€HHBIMH
BHYTPH CIIHPAJILHBIMU KaHABKAMH U C
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2.32.1.24.

252125

2.5.2.1.2.6.

2522

BBICBEPJIEHHBIMH BHYTPH OTBEPCTUAMU, THMOBBIMI
pasmepamu SBJISIFOTCS CJENYHOLIHE:

BHYTPEHHUI quamMeTp ot 75 MM 10 650 MMm;
TonuuHa creHku 10 MM mnu Oonee;

JUIMHA paBHA JUaMeTpy Ui OoubLie.

KanaBku 0OBIMHO UMEFOT MPSMOYTONBHOE
nornepeyHoe ceueHne U rayouny 2 mm nin donee

CraTtopsl ABUTaTeneil.

CrneunanbHo pa3paboTaHHbBIE MM MOATOTOBIEHHbIE
CTaTOPbI KOMbLEBOH (JOPMBI 1151 BEICOKOCKOPOCTHBIX
MHOTr0(a3HbIX THCTEPE3NUCHBIX (MM PEAKTUBHBIX)
JNEKTPOABHUraTeNeil nepeMeHHOro ToKa s
CHHXPOHHOIT pabOoThI B YCIOBHSX BAKyyMa C HacTOTOI
600 'y 1 6onee u mouHOCTHIO 40 BA 1 Oortee.
CTaTopbl MOTYT COCTOSITH U3 MHOTO(ha3HBIX OOMOTOK
Ha MHOrOCJIOHHOM JKEIE3HOM CepleYHHKE C HU3KHMHU
NOTePSIMH, COCTABJIEHHOM U3 TOHKHX TJIACTUH
O0OBIYHO TONIIHUHON 2 MM WM MeHee

Kopryca/mpueMHuky neHTpudyru.

CrieunanbHO pa3paboTaHHbIE UITH MOATOTOBIEHHbIE
KOMITOHEHTBI ISl pa3MeLIeHNs B HUX cOOpKH
poTOpHOIT TpyOBI ra3oBoii nenTpudyru. Kopryc
COCTOUT M3 JKECTOKOI0 LIMJIMHAPA C TOJILIHHOM
cteHkH 10 30 MM ¢ NpeM3HoHHO 00paboTaHHBIMK
KOHUaAMH OJid YCTaHOBKH IMOALIHUITHUKOB H C OJHHM
WJIM HECKOJBKUMU (DIaHLAMM JIJIsi MOHTAXKa.
OOpaboTaHHbIe KOHILIBI APAIIENbHBI APYT APYTY
MepreHANKYJISPHBI NPOAOJIBHOIN OCH LIMJINHApPA B
npenenax 0,05 rpanyca nan menee. Kopnyc moxer
TaKIKe MPEACTaBIATE CO00I KOHCTPYKLMIO AYEHCTOr0
THIA AJIs Pa3sMellleHNs B HeM HECKOJIbKUX POTOPHBIX
cbopok

JloBymiku.

CrneunanbHO pa3paboTaHHbIe UIH MOATOTOBIEHHbIE
TpyOku ans uzsnedenus raza UF u3 potopHoii
TpyOBI M0 MeToay TpyOku ITuto (TO ecThb ¢
OTBEPCTUEM, HAIPABJIEHHBLIM Ha KPYroBOil MOTOK rasa
B POTOpHOI1 TpyOe, HarpumMep, TOCPEACTBOM H3rnda
KOHLIA PaZHaJIbHO PACIIONIOKEHHOH TPYOKH), KOTOpbIE
MOJKHO MPUKPENHTh K LIEHTPAJIbHOI cucTeme
M3BJIEYEHHSs rasa

CrieunanbHO pa3paboTaHHbIE WM MOATOTOBJIEHHbIE
BCMOMOTATeNbHbIE CUCTEMBI, 000OpPYIOBaHHE U
KOMITOHEHTBI [J1s1 UCMONb30BaHUA Ha
ra3oueHTpu(]pyKHOI yCTaHOBKE M0 000TrallieHn 0

A

8503 00 980 0;
8524 11 009 0;
8524 12 009 0;
8524 19 009 0;
8524 91 009 0;
8524 92 009 0;
8524 99 009 0;
852990 109 0

8401 20 000 O

8401 20 000 0

P
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BBonHoe 3amedanne. BcomoraresibHble CHCTEMBI, 000PYI0BaHHE U KOMITOHEHTBI
ra30UeHTPUPYIKHOI YCTAHOBKH 10 00OTraLleHNIO MPeACTaBISIOT COO0i CHCTEMBI YCTAHOBKH,
HeoOxommmbie s nopaun UFg B ueHTpudyru, st CBs3M OTAETbHBIX LEHTPH(YT MeXKIY
c000ii ¢ uenbro 00pa3oBaHMs Kackanos (MJIM CTyNeHeit), 4ToObl 10CTHYb 00JIE€ BHICOKOIO
oboratenus n u3Bneus "nponykt" u "xsoctsl" UFs n3 neHtpudyr, a takxke o0opyaoBaHue,
HeoOXoanMoe 171 MpUBeeHHs B feiicTBIe HeHTpudyr nin s yrpaBaeHus: yCTaHOBKOI.
Oo6bryno UFs ncnapsercs u3 TBEPAbIX BELIECTB, MOMELIEHHbBIX BHYTPH MOAOrPEBAEMbIX
aBTOKJIAaBOB, M MOJAETCs B ra3000pa3Hoil hopme K HeHTpudyram 4epes cucTemy
KONNEeKTOPHbBIX Tpyoonposoaos kackana. "Ilpoaykr" u "xsoctel" UFg, noctynaroume u3
ueHTpudyr B BHIE ra3000pa3HbIX MOTOKOB, TAKkKe MPOXOAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOMpPOBOAOB Kackaaa K XOJOAHBIM JTOBYLIKaM (paboTarlMuM MPH TEMITEPATYPE OKOJIO
203 K (-70 °C), roe oHM KOHAEHCUPYIOTCS U 3aTeM MOMEIIAKTCS B COOTBETCTBYIOLINE
KOHTEHHEPHI A TPAHCTIOPTHPOBKH MK XpaHeHns. Tak Kak ycTaHOBKaA 1Mo 00OrameHunto
COCTOMT M3 MHOTHX ThICSY LEHTPpU(yYT, cOOpaHHbIE B KACKAAbI, CO3at0TCS
MHOTOKHJIOMETPOBbIE KOJUIEKTOPHBIE TPyOOIpOBO/Ibl KACKAJOB C ThICSYaMHU CBAPHBIX LIBOB,
MPUYEM CXeMa OCHOBHOH 4aCTH MX COEAMHEHMII MHOroKpaTHO nosropsiercs. OOopyznoBaHue,
KOMIIOHEHTBI M CHCTEMbI TPyOOIPOBOIOB N3TrOTaB/IMBAIOTCS C COOMIONEHNEM BBICOKHX
TpebOBaHuIl K BAKYYM-ILJIOTHOCTH U YHCTOTE 00PabOTKH.

[MosicuurenbHOe 3aMeuanne. Hexoropas mponykiuus, ykasanHasi B nyHkre 2.5.2.2, nu0o
HENOCPEeICTBEHHO ConpuKacaeTcs ¢ TexHonorudecknm razom UFs, mubo HemocpencTBeHHO
ynpasisieT ueHTpudyraMu u NpoxoaeHnem raza ot ueHtpudyru k ueHTpudyre u or
Kackaza k kackany. Kopposuonno-croiikne k UFs MaTepuanbl BKIIOHAIOT Meb, MEIHbIE
CI1J1IaBbl, Hep)KaBel'OU.Iy}O CTalb, aHPOMHHHﬁ, OKCHJA aJJHOMHWHHA, aJIOMHHHEBLIE CI1IABLI,
HHKeJIb WJIH CIUIaBbl, coaepakatrie 60 mpoueHToB ujn 00jiee HUKeNs 10 BeCy, U
¢TOpHpOBaHHBIE YTIIEBOJAOPOIHBIE MOTHUMEPDI.

23221 CucreMsl Moayun/cCUCTeMbI 0TBOAA "TipoayKTa" 8401 20 000 0
u "XBOCTOB".
CrnieunanibHO pa3pabOTaHHbIE WIIN MOATOTOBJIEHHbIE
TEXHONOTHYeCKHe CUCTEMBI Wi 000pyoBaHNe Ans
060FaTHTe.ﬂbeIX 3aBOOB, H3rOTOBJIIEHHOE MITH
samuimenHoe u3 croilknx x UFg maTepuanos,

BKJIFOUAOLI[UE:
AT I [Turaromme aBTOKAABb! (MM CTAHLMN), TIEYH HITH 8417 90 000 O;
yCTaHOBKH, npumeHsiembie ais noaauu UF, 8419 89 98;
B MpoLecce odoralieHus 8514 19 900 0;
8514 39 000 0;
8514 90 000 0O;

8524 11 009 O,
8524 12 009 0;
8524 19 009 0,
8524 91 009 O,
8524 92 009 0,
8524 99 009 0,
852990 109 0
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252212 JecyOnumaTopsbl, XOJIOAHbBIE JIOBYLIKH HJIA HACOCHI, 8413 70;
ucnonb3yemele s orsoaa UFs B mpouecce 8414 10;
oboraieHus Ha MOCIEAYIOLIYIO Tiepeaavy ais 8419 89 98
Harpesa
a52.2.13. VecTaHOBKY 1St KPUCTAIUTA3ALMM WIIH MEePeBoa B 8414 30;
JKUIOKOE COCTOsAHME, ucnonb3zyembie 1ist orsoga UFs 8419 60 000 0;
B Ipouecce o0oralueHusl, MyTeM CxaThs U rnepesoaa 8419 89 98
UFg B )KUAKYIO WK TBEPAYIO opmy
252214 YcTaHOBKH 110/1a41/0TBOAA "MpoayKTa" MK 8413 70;
"xBocroB" miist nepeMenienusi UFg B KOHTeiTHEPBI 8414 10
23222 CucTtembl KONIEKTOPHBIX TPYyOONPOBOIOB 8401 20 000 0
ra3oLeHTpU(yKHBIX KaCKanoB.
CrnenpanbHo pa3paboTaHHbIE WK TOATOTOBIEHHbBIE
CHCTEMBI TPYOOINPOBOIOB 1 KOJUIEKTOPOB JUIst
yaepaanus UFq BHyTpU LeHTpUYKHBIX KaCKaJoB.
Ota ceTb TPYOONPOBOAOB OOBIMHO MPEACTABIAET
co0oii cuctemy ¢ "TpOiHBIM" KOJJIEKTOPOM, M KajKIasi
LHeHTpHU(yra coeMHeHa C KaXIbIM U3 KOJJIEKTOPOB.
CnengoBaTenbHO, CXeMa OCHOBHOM 4acTH MX
COENIMHEHNS] MHOIOKPaTHO MOBTOPSIETCS.
OHa NoJIHOCTBIO U3rOTABJIMBAETCS WIH 3aLULIAETCS
u3 croiiknx kK UF; maTepuanos ¢ codmoaenuem
BBICOKHMX TPeOOBaHMIT K BAKYYM-TIJIOTHOCTH H
4HCcTOTE 00paboTKH
2.5.22.3. Macc-cniekrpomeTpbl/uoHHbIe HeTOUHIKH 1t UF g 9027 89 000 0

CneunanbHO pa3paboTaHHbIE UM MOATOTOBJIEHHbIE
MACC-CMEeKTPOMETPBI, CNOCOOHBIE MPON3BOAUTD
npsamoii otdop npod u3 razosbix notokos UFg

u obnajgarouiie BCeMH CleIyr MU
XapaKTePUCTUKAMM:

a) crnocoOHbIE U3MEPATL HOHBI OT 320 eIMHMIIL
aTOMHOI1 Macchl unm 6osee n obnanarouue
paspeLueHunem yyuiue, yem 1 gosst u3 320,

0) coaep:KaT HOHHbIE MCTOYHHMKH, H3MOTOBJIEHHBIE U3
HUKEJIsi, HUKEJIEBO-ME[IHbIX CIJIaBOB C COJiepIKaHUeM
HUKens 1o Becy ot 60 npoieHToB 1M donee unu
HHUKEJIEBO-XPOMOBLIX CIUIABOB MO0 3aLIHIIEHHbIE
MOKPBITHEM H3 HUX;

B) COJ€PKaT HOHU3ALIMOHHBIE HCTOYHUKH C
OoMOapAnpOBKOIl 2IEKTPOHAMH;

T) conepikaT KOJUIEKTOPHYIO CUCTEMY, MTPUTOIHYIO
JUTSL ©30TOTTHOTO aHAM3a

A
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25224, TIpeoGpa3oBaTenn 4aCcTOTHI. 8502 39 800 0;
CrneunanbHo pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 8502 40 000 0;
Mpeodpa3OBaTeNi YACTOTHI (TaKKe U3BECTHBIE KAK 8504 40910 0;
KOHBEPTEPHI I HHBEPTOPHI) JUIA MUTAHUS CTATOPOB 8541 59 000 0
JBuraresnei, ykasaHHbiX B nyHkTe 2.5.2.1.2.4,
WM YaCTH, KOMIOHEHThI U MOACOOPKU TAKUX
npeoOpas3oBareJeil 4acToThl, 0daaaoLIne
00eMMH XapaKTePHUCTUKAMM:
a) mHoro(asHbIi YaCTOTHBII BBIXOJ B AMANA30HE
ot 600 I' u Gonee;
0) BbICOKas CTAOMIBHOCTD (CO cTabMmHU3anei
yacToTel Jiydwe 0,2 npoueHTa)
25225, CneunanbHble CTOMOPHBIE M PETYIUPYIOLINE
KJ1anaHsbl
252251, CreunanbHO pa3paboTaHHbIE MM MOATOTOBIEHHbBIE 8481 30;
CTOMOPHBIE KJANaHbl s 00eCrneuYeHns NoCTyIIeH s 8481 80
"mpoaykta" uinn "xBoctoB" UFg B BUae razoBbix
MOTOKOB OTAEJbHOI LEHTPH(YTH
2.5.2.2.5.2. Knanaubl cuab(GOHOHIO THIIA, PYYHBIE HIH 8481 30;
aBTOMATHYECKHE, CTONMOPHBIE WJIH PETYJIHPYHOILHE, 8481 80

M3rOTOBJIEHHBIE U3 MAaTEPUAJIOB, CTONKHX K
koppo3uH, Bei3biBaemoil UF, nnn 3ammiiensbie
TaKMMM MaTepHaJamu, C BHyTPEHHUM JIHAMETPOM

ot 10 1o 160 MM, criennanbHO MpeaHa3HAYeHHbIe WU
MOJrOTOBJIEHHbIE /ISl HCIOIb30BAHUA B OCHOBHbIX
WJIM BCTIOMOTATEJIbHBIX CHCTEMAaxX
ra3oLeHTPH(]PyKHBIX YCTAHOBOK MO 00OTalleHHIO

[TosichurenbHoe 3ameuyanue. Tunosble crieLmanbHO pa3paboTaHHbIE MK MOATOTOBJIEHHbIE
KJ1anaHbl BKJIKYAKOT KIanaHel CHiIb()OHHOro THIIA, OBICTPOAEHCTBYOIINE 3aNIOPHbIE
KNanaHsl, ObICTPOAEHCTBYIOIINE KIAMaHbI U IPyTHE.

2,323, CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbIE
cOOpPKH M KOMIOHEHTBI ISl MCTONIb30BAHHS MPU
razoanddy3noHHOM oboraleHnm

Beonnoe 3ameuanue. I1pu razoguddyznonHom Metoae pasaeneHus N30TOMOB MPUPOAHOTO
ypaHa, 00€IHEHHOr0 ypaHa MJIH ClELHaIbHOr0 PacLIeIIAIIerocst MaTepraia OCHOBHOM
TEXHOJIOrH4eCcKoil COOPKOii ABNAETCS CrieunanbHblil MOPUCTHI razoaudy3noHHbIi Dapbep,
TenI000MEHHHK JUIS OXJIAXKIeHHs ra3a (KOTOPhIil HarpeBaeTcs B MPOLIECCe CxKATHSA),
YIJIOTHUTEIbHBIE KJanaHel U PEryJHpYIOLINe KJIanaHbl, a Takke TPyOOonpoBObL.

[Tockonbky B razoauddysnonnoii rexnonornn ucnonesyercs raz UFq, Bce obopynosanme,
TPyOOMpPOBOALI U MOBEPXHOCTH H3MEPUTEIBHBIX MPHOOPOB (KOTOPHIE BCTYMAIOT B KOHTAKT C
ra3oM) M3roTaBJMBAIOTCA U3 MATEPHAJIOB, COXPaHAOUINX cTadunbHOCTh npu koHnTakTe ¢ UFg.
I"azonnddy3roHHas ycTaHOBKA COCTOMT M3 Psilla TAKUX COOPOK, TaK YTO MX KOJIMHYECTBO
MOKeT ObITh Ba3KHBIM [MOKa3aTejieM KOHEYHOTro MpeiHa3HAYeH !SI
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2523.1. Tazonuddy3noHHbIe Gapbepbl 1 MaTEPUAJIbI I1JIs HX
M3rOTOBJIEHUS
Z.3.23.):1 CrieunanbHO pa3paboTaHHbIE WM MOATOTOBIEHHbIE 8401 20 000 0O;
TOHKHE MOPHUCTbIE GUIBLTPBI C pa3MePOM MOp 8421 39 800 6
10 - 100 HM, TOMIIUHOI 5 MM UJIK MEHBIIE, a JIJis
TpyOuarbix (hopM 1uaMeTpom 25 MM HIIH MEHbIIE,
M3rOTOBJIEHHBIE U3 METAJNIHYECKUX, TTOJIMMEPHBIX
WM KEPAMUYECKUX MATEPHAJIOB, CTOMKHUX K
koppo3u, Bei3biBaeMoii UF (cm. noacHurenbHoe
3aMeuyaHue K nyHkry 2.5.2.4)
2023 1.2 CneunasbHO NOArOTOBJICHHbBIE COEANHEHHS HITH 2818 20 000 0;
TOPOLIKH JJIsi M3rOTOBJIEHHS (PUILTPOB, YKAa3aHHBIX B 2903 41 000 0;
nyHkTe 2.5.2.3.1.1, pazmepom uacTtuil MeHee 10 Mxm 2903 42 000 0;
1 BBICOKOH OIHOPOAHOCTBIO MX 110 KPYIHOCTH, 2903 43 000 0
M3rOTOBJIEHHBIE U3 HUKEJIS WM CIIJIABOB, 2903 44 000 0;
coaepxkamux 60 npoueHTa unu donee HUKeNs Mo 2903 45 000 0;
BECy, OKcHaa amoMuHusA, cToHKuX K UF s monHOCThIO 2903 46 000 0O,
()TOPHMPOBAHHBIX YIIEBOAOPOAHBIX MOJMMEPOB C 2903 47 000 0;
4ICTOTOH 1o Becy 99,9 npoueHTa umn donee 2903 48 000 O;
2903 49 000 0,
2903 51 000 0;
2903 59 000 0;
2903 69 000 0;
7504 00 000 9
28232 Kamepsi nuddysopos. 7310 10 000 0;
CrieunanbHO pa3pabOTaHHbIE WM MOATOTOBJIEHHbBIE 7508 90 000 9;
TePMETUYHBIE COCYIbI A5l TOMELIEHHUs B HUX 7611 00 000 O;
razoanddy3noHHbIx OapbepOB, H3rOTOBIEHHbIE 7612
n3 samuieHHbix 0T UFg MaTepuanos
(CM. nosicHUTENBHOE 3aMevaHue K NyHKTy 2.5.2.4)
23233, Komnpeccops! 1 ra3onyBKH. 8414 80900 0

CneunanbHo pa3paboTaHHbIE WM MOATOTOBIEHHbIE
KOMIIPECCOPHI WIH ra30yBKHU C
MpOU3BOAMTENBHOCTEIO Ha BXoae | ky0. metp UF,
B MUHYTY HIN O0Jiee U C 1aBJIEHUEM Ha BBIXOME J10
500 kITa, npeanasHadeHHbIe 115 10JITOBPEMEHHOM
skcrtyaraunu B cpeae UFg unu Oe3 Hero, a Takke
oTaenbHbIe COOPKH TAKMX KOMIIPECCOPOB U
ra3oyBOK.

DTH KOMIIPECCOPHI M ra30yBKH HMEIOT Nepena
paeaeHus 10:1 unyu MeHee ¥ U3roTaBauBaOTCA U3
croitkux k UF; MarepuanoB miu 3amnieHHbIX

OT Hero (CM. MOSACHUTEIbHOE 3aMEYaHIe

K NyHKTY 2.5.2.4)

O
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25234, Y1rioTHeHHs BpaularomIMXcs BaJlOB. 8484 10 000 9;
CrneunanbHo pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 8484 90 000 0;
BaKyyMHbIE YIIJIOTHEHUs!, yCTAHOBJIEHHBIE Ha CTOPOHE 8487 90 900 0
noja4yy U Ha CTOPOHE BbIX0J1a AJ1A YIJIOTHEHUs Baa,
COEIMHSIIOLLEr0 POTOP KOMITPECCOPA UM ra30yBKH C
TIPUBOJIHBIM ABUTATENIEM C TEM, YTOOBI OOecneunTh
HAJEXKHYH0 FepMETH3aLIMI0, PEI0TBPALIAIOLILYHO
HaTEeKaHHME BO3AyXa BO BHYTPEHHIOK KaMEpPY
KOMMpeccopa UM ra3oflyBKH, KOTOpas HarnonHeHa
UF;. Takue ynioTHeHHst 00bIMHO MPOEKTUPYIOTCS Ha
CKOpOCTb HaTekaHus OydepHoro raza meHee
1000 ky6. cM/MuH
23235 Termmoobmenunkn nnsa oxnaxnenus UFg. 8419 500000

CrieunanbHO pa3paboTaHHbIE WK MOATOTOBIEHHbIE
TerI000OMEeHHUKH, N3TOTOB/ICHHBIE HITH 3aLIHLICHHbIE
u3 croiikux Kk UFs MmaTepuanos (cM. MOSCHUTENBHOE
3amMeuaHue K MyHkTy 2.5.2.4) U pacCUMTaHHbIE HA
CKOPOCTb M3MEHEHH JaBIEHHA, ONPEAEIAIOLIErO
yteuky, meHee 10 I1a B yac npu nepenane nasjieHus
100 kIla

2524 CrieunasnbsHO pa3padOTaHHbIE WU TIOATOTOBJIEHHbBIE
BCIIOMOTATeJIbHbIE CHCTEMbI, 000pyI0BaHHE 1
KOMITOHEHTHI 4J1s1 MCIIOJIB30BaHHUA HpH
razonuy3uoHHOM 0DoraleHnu

BBonubie 3ameuanusi. BcriomoraresbHble CUCTEMbI, 000pY10BaHIE U KOMIIOHEHTbI 15l
ra3oandy3noHHBIX YCTAHOBOK MO 000TaIeHHIO MPEACTABISIIOT COO0I CHCTEMBbI YCTAHOBKH,
HeoOxommmble s nogaun UFg B razoguddysnonnyto cOopky, aAs CBA3HM OTAEIbHBIX COOPOK
MexIy coboii 1 00pazoBaHus KaCKa 0B (MJIM CTYMEHEit) C LeJbi0 MOCTENEeHHOr0 T0CTHIKEeHNS
Honee Bbicokoro oborauenus u n3sneuenns "nmpoaykra" u "xsocro" UF, u3
mddy3noHHBIX KackaaoB. BBHAY BbICOKOMHEPLIMOHHBIX XapakTepucTHK A Py3nOHHbIX
KackajoB Jo00e npepbiBaHue HX padoThl, 0COOEHHO MX OCTAHOBKA, MPUBOIAT K CEPbE3HBIM
nocneacteusM. CnenoBatensHo, Ha ra3oanddy3MoHHOI yeTaHOBKE BayKHOE 3HAUEHHE HMEIOT
CTPOroe M MOCTOSHHOE MOJ/Iep/KaHHEe BAKyyMa BO BCEX TEXHOJOTHYECKHX CUCTEMaX,
aBTOMAaTHYECKas 3alMTa OT aBapHii 1 TOYHOE aBTOMATHYECKOEe PEryIHpOBaHIe MOTOKA rasa.
Bce 310 npuBOAUT K HEOOXOAUMOCTH OCHALIEHUS YCTAHOBKH OOJIBIINAM KOJIMYECTBOM
CTeUMaTbHBIX H3MEPUTEBHBIX, PEryJupyomux 1 yrnpasiasomnx cucreM. OobraHo UF,
UCTapsieTcsi U3 LUJIMHIPOB, MOMEIEHHBIX BHYTPH aBTOKJIABOB, U MOAAETCs B ra3000pa3Hoii
¢dopmMe K BXOOHBIM TOUKaM Yepe3 CHCTEMY KOJJIEKTOPHBIX TPYOOITPOBOAOB KacKaza.
"TTponykt" 1 "xBocThl" UFg, mocTynaroume u3 BEIXOAHBIX TOYEK B BUJIE ra3000pa3HbIX
MIOTOKOB, NPOXOJAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOONpPOBOIOB Kackaaa JHdo K
XOJIOAHBIM JIOBYLLIKAM, JINOO K KOMIIPECCOPHBIM CTaHLMAM, rae razoodpasHsiii notok UF,
CIKMZKACTCs M 3aTEM MOMELIAeTCsi B COOTBETCTBYIOLIHE KOHTEHHEPbI AJIst TPAHCIIOPTHPOBKH
nnu Xxpanenus. [lockonbky razoauddys3ronHas ycrtaHoBKa o odoraieHunio umeer 0osbioe
KOMMYECTBO ra3on(py3HoHHBIX COOPOK, COOPaHHBIX B KACKa/bl, CO31aK0TCs
MHOIOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPyOOIpPOBO/Ibl KACKAJOB C THICSYaMH CBapPHbBIX LIBOB,
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MpHUYeM CXeMa OCHOBHOM 4aCTH MX COeIMHEHHII MHOTOKPaTHO noBTopsiercs. OGopynoBaHue,
KOMITOHEHTBI ¥ CUCTEMBI TPYOONPOBOJOB M3rOTABIMBAKOTCS C COONIFOIEHHEM BBICOKHX
TpeboBaHMIl K BaKYyM-TJIOTHOCTH H YHCTOTE 00pabOTKH.
[TosicuurenbHoe 3amevanue. [lepeuncnennoe o0Opya0BaHMe BCTYMAET B HEMOCPEACTBEHHbII
KOHTAKT C TexHosorndeckum razom UF nim HenocpeicTBeHHO peryJmpyeT pacxon rasa
BHYTpH Kackaaa. Kopposuonno-croiikue k UF; MaTepuans! BKIOYAIOT MeZlb, MEIHbBIE
CMJIaBbl, HEP/KABEIOLLYH) CTallb, ATFOMHHHUIL, OKCH alFOMUHNSA, aTFOMHHHIEBbIE CIIJIaBbl,
HHUKENb WM CIJIaBbl, copeprkaniie 60 mpoueHTa win 0oJiee HUKENs 1o Becy,
¢ropupoBaHHbIe YriIeBOAOPOAHbIE MOJIMMEPSI.

2524.1.

2,524.1:1

252412,

2524.13.

2524.14.

25242

CucTembl MMoia4uH/CUCTEMBbI OTBOMA "TIpOayKTa"

1 "XBOCTOB".

CrieunasibHO pa3paboTaHHbIE WK MOATOTOBICHHbIE
TEXHOJOTMYECKME CUCTEMBI MJTM 000pYIOBaHUE AJIA
oboraTUTeNbHBIX 3aBOJIOB, H3rOTOBIEHHbIE MITH
samumeHHbie u3 cToikux K UF, marepuanos,
BKJTFOYAS:

[TnTarourie aBTOKIABBI, TIEYH HIIM CHCTEMBI,
ucnonsszyemeie ans nogayn UFg B mpouecce
oborartieHus

Jecybnumaropsl, X0IOAHbIE JIOBYIIKH HJIA HACOCHI,
ucnosb3yemsele 114 orona UF B npouecce
o0orauleHus Ha MoCJaeIyIOLIYIO nepenavy s
Harpesa

VcTaHOBKY 11l KPUCTAJUTU3ALMH U TIEPEBO/A B
KUIAKOE COCTOAHME, HcTIoNb3yeMble 1t orBoaa UFg
B npoliecce oOoraieHus, myTeM CxKaTus 1 repeBoja
UF¢ B skUAKYHO WK TBEpAYIO hopmy

YcTaHOBKY Mo1a4yi/0TBOAA "MpoayKTa" Win
"xBocToB" must TpancnopTupoBku UFg B KOHTElHEPDI

Cucrembl KONIEKTOPHBIX TPYOONpPOBOIOB.
CrnienmaibHO pa3paboTaHHBIE HIIH MTOATOTOBJIEHHbBIE
CHCTEMBI TPYOONPOBOAOB 1 CHCTEMBI KOJIEKTOPOB
s ynepxkanust UF s BHyTpH razonuddy3noHHbIX
KaCKaI0B.

T

8401 20 000 0

841790 000 0,
8419 89 98,
8514 19 900 0,
8514 39000 0,
8514 90 000 0;
8524 11 009 O,
8524 12 009 0;
8524 19 009 0,
8524 91 009 0;
8524 92 009 0;
8524 99 009 0;
8529901090

8413 70:
8414 10:
8419 89 98

8414 30;
8419 60 000 0;
8419 89 98

8413 70:
8414 10

8401 20 000 0
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[MosicuuTenbHOE 3aMedanue. JTa ceTh TPyOONPOBOIOB NPeCTaBIsieT cO00i cucTemMy
¢ "IBOIHBIM" KOJITIEKTOPOM, I'JIe Kak/1as aueilka COeIMHeHa ¢ KaXK/1bIM U3 KOJUIEKTOPOB.

25243,

25243.1.

252432

25244

25245,

BakyyMmHbIe cucTembl

CneunanbHo pa3paboTaHHbIE N MOATOTOBIEHHbIE 8401 20 000 0
BaKyyMHbBIE€ MarMCTPaJH, BAKYYMHBIE KOJIEKTOPBI

W BaKyyMHbIE HACOCHI TPON3BOANTENEHOCTBIO

5 kyO. METPOB B MMHYTY Wiu OoJiee

BaxkyyMHBI€ HACOCHI, CTIELIMATbHO pa3paboTaHHbIE 8414 10 250 0;
WM MOJATOTOBJAEHHbIE /1151 padoThl B coAepKaLIUX 8414 10810 0;
UF; ra3oBbIx cpenax M U3roTOBJIEHHBIE U3 8414 10890 0

Koppo3uoHHO-cTONKNX K UFs maTepuanos unm
3alUIIeHHbIE UMH. DTH HACOCHI MOTYT ObITh UJIH
POTALMOHHBIMHU HJIH MOPIUIHEBBIMH, HMETh
BBITECHSIOLINE 1 PTOPUCTOYIVIEPOAHbIE YIUIOTHEHH,
a TaK)Ke B HUX MOTYT MPUCYTCTBOBATH ClelNaJbHbIe
pabourie KHIKOCTH

CronopHbie U peryanpyrouie KianaHsl. 8481 10;
CneunanbHo pa3paboTaHHbIE UM MOATOTOBIEHHbBIE 848130910 8;
ciiib()OHHbIE KJIAMIAHBI, PYYHbIE WJIN 8481 30990 8;
aBTOMAaTHUYECKHE, CTOMOPHbIE HIIH PeryJIupyroLine, 8481 80

u3rorosyeHHble n3 croiikux k UFg matepuanos,
JUIsl YCTAaHOBKH B OCHOBHBIX M BCTIOMOTaTeJIbHBIX
crcTemax razoauddy3HOHHBIX YCTAHOBOK 10
oborateHHo

Macc-cnektpoMeTpbl/MoHHbIE MCTOUHUKH JUtst UF, 9027 89 000 0
CriennajibHO pa3paboTaHHbIE WIN MOATOTOBJIEHHBIE
MacCC-CIEKTPOMETPbI, CIOCOOHbIE MPON3BOANTh
MpsAMoii 0TOOp 1pod u3 razoskiX MOToKoB UFg

u obnanarouiie BceMH ClaeayruMH
XapakTepHCTHKaAMH:

a) crocoOHbIE U3MEPATH MOHBI OT 320 eMHNLL
aTOMHOI1 Macchl unm 6osee n obnanarouine
paspeluenuem aydine, yem 1 gons u3 320;

0) conep:kaT HOHHbIE HCTOYHHUKH, W3TOTOBJIEHHbIE 13
HUKeJIsi, HUKEJIEBO-MEIHBIX CIJIABOB C COAEpPIKaHNEM
HUKeJssA 1o Becy oT 60 mpoiueHTOoB nin Oosee uin
HHKEJIEBO-XPOMOBBIX CIUIABOB JIMOO 3aIINIIEHHbIE
TIOKPBITHEM U3 HHX;

B) COJEP:KAaT HOHU3ALIMOHHBIE HCTOYHUKHU C
OoMOapIUPOBKOIl 3IEKTPOHAMH;

I) COIEPKAT KOJIEKTOPHYIO CUCTEMY,

MPUIOAHYIO JUIs U30TOMHOIO aHaIn3a
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2525, CreunanbHO pa3pabOTaHHbIE WM MOATOTOBJIEHHbBIE
CUCTEMBbI, 000pPYI0BAHME H KOMIIOHEHTBI 115l
HCTIONBb30BAHHS HA YCTAHOBKAX a3POJAMHAMHYECKOro
oboratueHus

BeosHbie 3ameuanusi. B nmporeccax aspoauHaMudeckoro o0oraieHusi CMecb ra3o00pasHoro
UF¢ 1 nerkoro rasa (BOZOPOI MIJIM TeNINii) CKUMAETCS U 3aTeM MPONyCKaeTcs Yepes
pazzeNAoLe IEMEHTHI, B KOTOPBIX M30TOMHOE pa3/ie/ieHHe 3aBepLuaeTcs MoCpeacTBOM
noJry4yeHus: O0JIbLIMX LeHTPOOEKHBIX CHJI [0 T€OMEeTPUH KPUBOJIUHEITHON CTEHKH.
VYenewrso pazpaboraHsl 1Ba MpoLecca 3TOro THIA: MPOLIECC COMIOBOrO pas3AeaeHus u
npotecc BUXpeBoit TpyOku. {1 000uX MpoLeccoB OCHOBHBIMU KOMITOHEHTAMU Kackajaa
paszeneHus ABISIOTCA LUINHAPUYECKHE KOPITyca, B KOTOPBIX pa3MelleHbl CrieliHaIbHbIe
pasennuTeNbHbIE 3IEMEHTHI (COMJIa HiIM BUXPEBbIE TPYOKH), ra30BbIe KOMITPECCOPDI U
TeMJ00OMEHHHMKH A yAaleHus 00pa3yolerocs npu ckaTuu Tera.

Jnst aspoarHaAMMUYECKUX YCTAaHOBOK TpeOyeTrcs Lenblii psaa TAKUX KacKaaoB, TAK UTO UX
KOJTMYECTBO MOJKET CJIY)KUTE Ba)KHBIM MOKa3aTeJleM KOHEYHOro ucenonap3osanus. [lockonbky
B a3poMHaMu4eckoM rnpouecce ucnosib3yerca UFq, moBepxHOCTH BCero 000pyaoBaHus,
TPyOOINPOBOAOB U U3MEPUTENLHBIX MPUOOPOB (KOTOPbLIE BCTYMAKOT B KOHTAKT C Ia30M)
JOJI’KHBI H3rOTaBINBATECS MJIA OBITh 3aLMIIEHbI TOKPBITHEM H3 MAaTEPHAJIOB, COX PaHAIOIIHX
ycToiunBOCTh NpH koHTakTe ¢ UFg.

[NosicuurensHoe 3ameuanue (k myHkram 2.5.2.5.1 - 2.5.2.5.12). DnemeHTbI, yKa3aHHbIE B
nyHkrax 2.5.2.5.1 -2.5.2.5,12, BCTYynarT B HENOCPEACTBEHHbINH KOHTAKT C TEXHOJIOIHYECKHM
razom UFs mub0 HernmocpencTBEHHO PeryJMpyIoT MOTOK B Npeziesiax KacKamia.

Bce noBepXHOCTH, KOTOPbIE BCTYNAKOT B KOHTAKT C TEXHOJOTHYECKHM ra30M, LeJHKOM
u3rorasiuBaroTcs U3 croikux Kk UF MaTepuanoB wiK 3alULIAIOTCS MOKPBITHEM U3 TAKUX
marepuanos. s ueneil myHKTOB, OTHOCALLMXCA K 3JIEMEHTaM a3pOAHMHAMHYECKOrO
oboratueHust, Koppo3noHHO-cTolikne k UFs Matepuasnbl BKIIOYAIOT Mellb, MEHbIE CIUIaBbI,
HEPIKABEIOLIYIO CTalb, AMIOMHUHUIN, OKCHJ] AMIOMHHUSA, ATIOMUHNEBBIE CTIIABbI,

HHMKEJIb WM CriaBbl, coaeprxkatiue 60 npoueHToB UM Oosiee HUKEJI 10 BECy, a TAKKe
(TOpMpOBaHHbBIE YTIEBOA0OPOIHBIE MOJUMEPHL.

25251 PaspenureneHble conia U nx cOOpKH. 8401 20 000 0
CreunanbHO pa3paboTaHHbIE UM MOATOTOBICHHbIE
pa3nenuTeNbHbIE COMIa, COCTOALNE U3 LIEeNeBUIHBIX
U30THYTHIX KaHAJIOB C paAnycoM n3ruda mexee 1 mm,
KOppO3MOHHO-CTONKNX K UFs 1 mMerommx
BHYTPEHHIOIO PEKYLLYI0 KPOMKY, KOTOpas pa3jesnser
MIPOTEKAOLINIT Yepe3 COTUIO ra3 Ha 1Be Gpakuun

25253 Buxpessie TpyOKu 1 ux cOOpKH. 8401 20 000 0
CrnenpansHo pa3paboTaHHbIE WK TOATOTOBIEHHbBIE
BUXPEBbIE TPYOKH, UMEIOLIHE LITMHAPHYECKYIO HIIH
KOHyco00Opa3Hyro ¢opMy, H3TOTOBJIEHHBIE 13
Koppo3uoHHO-cToiikux k UFg marepnanos nnu
3aLUUIIEHHBIE MOKPbITHEM M3 TAKHX MAaTEPHAJIOB U
MMEHOLIHE OHO Wi O0Jiee TAHNEHMAJBHOE BXOIHOE
oreepcrue. TpyOku MOryT OBITE OCHALLEHB! OTBOAAMU
COIJIOBOrO THIA HA OHOM WJIM Ha 000MX KOHLIAX
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[MosicuuTenbHOe 3aMeuanme. [TurarenbHbIil ra3 nocTynaer B BAXPEBYIO TPYOKY
M0 KacaTeJIbHOI ¢ OJHOrO KOHLIA MJIM YepPe3 3aKPYUMBAOLLIHE JIOTIATKH, U Yepe3
MHOIOUYHCJIEHHbIE TAHTE€HIIHAIbHbIE BXOJHbIE OTBEPCTHS BAOJIb TPYOKH.

¥ e T

2.52.54.

252353,

252356,

2.52.5.1.

252511

CrnieunaiibHO pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE
KOMIPeCCOpbI MJIH ra301yBKH, N3rOTOBJIEHHbIE U3
xopposuonHo-cToiikux Kk UFs n Hecyuemy rasy
(BOmopon MM renuii) MaTepHanos

YrnoTHeHHs BpalaloNXCcs BaIOB.

CrneunasibHO pa3paboTaHHbIC WK MOATOTOBICHHbIE
YIUIOTHEHUS! BPALLAKLIMXCS BaJIOB, YCTAHOBJICHHbIE
Ha CTOPOHE TMOoJayH 1 Ha CTOPOHE BbIXOMA s
YIUIOTHEHHS BaJla, COEAMHAIOLIEr0 poTop
KOMTpeccopa WiIn pOTOp ra30AyBKH C MPUBOIHBIM
JIBUraTesieM ¢ TeM, 4ToObl 00ecrneunTs HaIeAKHY O
repMeTH3aLNI0, MPEeJOTBPALLAIOILYIO BBIXO
TEXHOJIOrMYeCKOro rasa MjiM HaTeKaHue BO3yXa WiIH
VILIOTHSIFOLIETO I'a3a BO BHYTPEHHIOK KaMepy
KOMIIpeccopa MM ra30yBKH, KOTOpas 3aroJiHeHa
cmeckro UF¢, 1 Hecyero rasa

TennooOMeHHUKH A1 OXJTAKACHHS ras3a.
CrielManbHO pa3padOTaHHbIE UM MOATOTOBIEHHbBIE
TErIOOOMEHHUKHU, M3TOTOBJIEHHBIE W3 KOPPO3HOHHO-
croiikux k UF; maTepuanos uiu 3aiuiieHHbIe
MOKPBITUEM M3 TAKMX MaTepHasoB

Koxyxu paznensroumx 31€MEeHTOB.

CrennaibHO pa3paboTaHHbIE WIIH MTOATOTOBICHHbBIE
KOXKYXH, N3rOTOBJIEHHBIE M3 KOPPO3HMOHHO-CTOMKHX K
UF, MaTepHaoB iy 3alUIIEHHBIE TOKPBITHEM 13
TAKUX MaTEePUAJIOB, [Uis MOMELIEHNS B HUX BHX PEBBIX
TPYOOK MM pa3AeNnuTENbHBIX COMel

CucreMbl moa4un/CHCTEMbI OTBOAA "TIpoayKTa"

u "XBOCTOB".

CrienuajibHO pa3paboTaHHBIE WIH MOATOTOBJIEHHbBIE
TEXHOJIOrHYeCKHE CHCTEMbI HJTH 000pya0BaHUE A1
00OraTHTENIbHBIX YCTAHOBOK, H3rOTOBJIEHHBIE 13
koppo3uoHHO-cToiiknx k UFg maTrepuanos nnu
3aLIMILECHHBIC TOKPLITHEM U3 TAKHX MaTepHalioB,
BKJIHOYAIOLIHE:

IInTarouiye aBTOKIaBbI, MEYH WJIH CUCTEMBI,
ucnojb3zyemelie st nogaun UFs anst npouecca
oboratueHus

A

8414 80900 0

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

8419 50 000 0

8401 20 000 0

8419 89 98

8419 89 98
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252572,

252873

2523574

2R,

252358,

2.52.5.9.1.

2525892,

2.5235.10.

JecyOnumaTopsl (Ml XONOIHBIE TOBYIIKH),
ucrnosib3yemele 17 BbiseeHus Harperoro UFg
13 npoLecca oboraleHus 1Jis MocaeayoLero
nepeMeiieHns

CTaHUUN OTBEPIKIECHUS WA OKIIKEHUS,
ucnojbzyemeie ans BeiBenenns UFq u3 npouecca
oOorateHus nyrem cxkatus u nepesona UFg

B JKHIKYIO WM TBEpAYIO hopmy

Cranuun "nponykra" win "XBOCTOB", UCIOJIb3yEMbIE
s nepemeternst UFg B kOoHTElHEPbI

Cucrembl KONIEKTOPHBIX TPYOONpPOBOIOB.
CrieunanbsHO pa3paboTaHHbIe WM MOATOTOBIEHHbIE
CHCTEMBI KOJIJIEKTOPHBIX TPYOOMpPOBOIOB,
U3rOTOBJIEHHbIE U3 KOPPO3HOHHO-CTONKUX K UF;
MAaTepHasioB WIK 3alIUIIEHHbIE OKPLITHEM

13 TaKuX MaTepuanos, ans yaepxkanusa UFg
BHYTPH a3pOJIMHAMUYECKNX KacKaJ0B. JTa CeTb
TpyOONnpoBOAOB NpecTaBIseT co00il cucTeEMy ¢
"IBOMHBIM" KOJIJIEKTOPOM, I'Z1€ KaKAblH KacKaj
WJIM TPYTINA KaCKaJ0B COEIMHEHBI C KaJKAbIM 13
KOJIJIEKTOPOB

BaKyYMHbIe CHCTEMBI H HACOChI

CneunanbHo pa3paboTaHHbIE WK TOATOTOBJICHHBIE
BAKyyMHbIE CHCTEMBI, COCTOALINE M3 BAKYyMHbIX
MarucTpasiei, BAKyyMHBIX KOJUIEKTOPOB U
BAKYYMHBIX HACOCOB U TMpPeIHaA3HAYEHHBIE J1Jis
padotsl B conepaxkammx UFs razoseix cpenax

CrienuanbHO pa3paboTaHHBIE WITH TIOATOTOBIEHHbIE
BAKyyMHbIE HACOCHI UIsi paboThl B copepxkamux UFg
ra3oBbIX CPeJax M U3rOTOBJIEHHbIE U3 KOPPOIUOHHO-
croiikux k UFg Marepnaaos WM 3alUIIEeHHBIE
MOKPBITHEM W3 TAKMX MAaTEPHAJIOB.

B 3THX Hacocax MOTYT HCIOJIb30BATLCS YIIJIOTHEHHS
u3 GTOpP3aMeILEHHBIX YIIIEBOAOPOAOB U CrIeLNaIbHbIE
padoure KHIKOCTH

CrnennanbHble CTOMOPHBIE U PEryJIHpYIOLIHe
KJIaraHsbl.

CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbIE
CUJIb()OHHBIE KJIANAHbI, PyYHbIE WU
aBTOMAaTHYECKHE, CTOMOPHBIE WIIH PErYINPYIOIINE,
M3rOTOBJIEHHBIE N3 KOPPO3HOHHO-CTOHKNX K UFg
MaTepHaJIOB MJIH 3aLUHILEHHbIE MOKPITHEM U3 TAKHX

A

8419 89 98

8419 8998

8419 8998

8401 20 000 O

8401 20 000 0

8414 10 250 0;
8414 10810 0,
8414 108900

8481 10:

848130910 8:

848130990 8;
8481 80
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MaTepuanos, AuamMeTpom ot 40 MM u Gonee mst
MOHTAa’ka B OCHOBHBIX U BCIIOMOraTeIbHbIX CHCTEMAX
YCTaHOBOK a3pOIMHAMHYECKOr0 00OoraiieH s
2529511, Macc-cnektpomeTpbl/moHHbie UCTOUHUKH 11t UF. 9027 89 000 0

CrnienpaibHO pa3paboTaHHBIE WIH MOATOTOBJIEHHbIE
Macc-CIeKTPOMETPBI, COCOOHBIE MPOU3BOANTD
npsiMoii oToop npod u3 razoebix norokos UF,

u o0najaroLie BCeMH Cley 0 IUMHU
XapaKTepHCTHKaMI’I:

a) crocoOHbIe U3MEPATE MOHBI OT 320 euHuL
aTOMHOI Macchl WM OoJiee u obnanaroiime
paspetueHuem yyuie, yem 1 gons us 320;

0) coneprkaT HOHHBIE HCTOYHNKH, H3TOTOBJIEHHbIE U3
HUKEJIsl, HUKEeJIEBO-MEeHbIX CIUIABOB C COJepIKaHueM
HUKeJs 1o Becy oT 60 mpoueHToB min Oosee uan
HUKEJIEBO-XPOMOBBIX CIJIaBOB JIMOO 3alHIIEHHbIE
TIOKPBITHEM U3 HUX;

B) coAepsKaT MOHHU3ALNOHHBIE NICTOYHUKH C
GoMOapIUPOBKOIl IEKTPOHAMH;

T) coiepikaT KOJUIEKTOPHYIO CUCTEMY, PHTOIHYIO
JUIsl ©30TOIMHOrO aHa/n3a

2.52.5.12, Cucremsl otnenennsi UFg oT Hecyiero rasa.
CneunanbHO pa3paboTaHHbIE WM MOATOTOBIEHHbIE
cuctemsl st otneneHuss UFg oT Hecymero raza
(BOIOpONIA MM renus)

[MosicuurenbHblie 3amevanns. CUCTeMbl, yka3aHHbIe B NyHKTe 2.5.2.5.12, npeaHa3HaveHbI 115
cokpauienus conepykanus UF, B Hecylem rase 10 0OHOI 4aCTH Ha MUJUJTMOH HITH MEHee

U MOTYT COAepKaTh Takoe 000pyaOBaHNUE, KaK:

a) KPHOTeHHbIE TeMJIOOOMEHHHKHN U KPHOCETapaTopsbl, CIIOCOOHBIE CO3AaBaTh TEMIIEpaTypy
153 K (-120 °C) unu Huxe;

0) ONOKHM KPHOTEHHOTO OXJIAXIEHHs], CIIOCOOHBIE co3aaBaTh Temnepatypy 153 K (-120°C)
HJTH HHKE;

B) OJIOKM pa3neuTesIbHbIX COMeN WM BUXpeBbiX TpyOok st otaenenus UF or Hecyiero
rasa,

r) xonoaHsie nosyuku UFg, ciocoOHble konaencuposats UFs.

25.286. CrneunansHo pa3paboTaHHbIE WK MOATOTOBIEHHbIE
cucTeMbl, 000Py10BAHNE H KOMIIOHEHTbI /115
HCTIOJIb30BAHHA HAa YCTAHOBKAX XMMHYECKOro oOMeHa
WJIM HOHOOOMEHHOT0 00O0ralleHus:

Beontbie 3ameuanus. HesHaunTebHOE pasiu4ue H30TOMOB NPUPOIHOTO ypaHa,
OGEJJ,HBHHOFO ypaHa Wi CrielHajJbHOrO paclierisitolerocss MaTepuaia no Mmacce npuBoaAuT
K HEOOJIbLINM U3MEHEHUAM B PABHOBECHAX XHUMUYECKHX PEAKLMid, KOTOPbIE MOTYT
HCMOJb30BaThCA B KAYECTBE OCHOBBI /U1 pa3fieNeHus H30TONOB. Y CrewHo pa3paboTaHo nsa
MpOLECca: KHAKOCTHO-KHIKOCTHBIN XMMHUYECKHI OOMEH M TBEP10-KHIKOCTHBII HOHHBII
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obmeH. B npouecce KnaIKOCTHO-KHIKOCTHOTO XMMHUYECKOro 0OMeHa B IPOTHBOTOKE
MPOUCXONUT B3aUMOEHCTBHE HECMEIIUBAOIINXCA HKUAKHX (a3 (BOAHBIX MM
OpraHH4ecKux ), 4TO MPUBOIAUT K 3(PPeKTy KackaaupoBaHUs THICSY CTAAHI pa3fieaeHus.
Bonnas (aza cocTouT u3 XJopuaa ypaHa B pacTBOPE COJIAHOI KHUCIIOTHI, opraHuyeckas (asza
COCTOUT M3 IKCTPAreHTa, COAEPKALLEro XJIOPHU] YpaHa B OPraHMYECKOM PAaCcTBOPHUTEIIE.
KonTakTHeIMI QUABTPaMH B PAa3ENMUTENLHOM KacKazie MOTYT SBISTHCS JKHAKOCTHO-
KHIAKOCTHBIE OOMEHHBIE KOMOHHBI (TaKMe, KaK MyJbCALMOHHbIE KOJOHHbI C CETYAThIMH
TapenkaMH) WIH KUIKOCTHbIE HEHTPU(YKHbIE KOHTaKTHBIE (hrbTpel. Ha 06omnx koHmax
pa3nenuTeNnbHOrO Kackaaa B uensx obecnedeHus pedaokca Ha KakI0M KOHLIE HeOOX01Mbl
XHUMHYECKHEe NpeBpalieHns (OKHCIeHne H BOcCTaHOBJIeHNe). [ naBHas 3a1a4a KOHCTPYKIHN
COCTOHT B TOM, YTOOBI HE IOMYCTHTD 3arPA3HEHHS TEXHOTOTNYECKHX TTOTOKOB HEKOTOPBIMH
MOHaMH METAJUIOB. B CBSI3H € 3TUM UCTIONB3YIOTCS MIACTHKOBBIE, OKPLITHIE MIACTHKOM
(BKIFOUas mpuMeHeHHe (PTOPHPOBAHHBIX YTIEBOZIOPOAHBIX MOIUMEPOB) H (M) TOKPHITHIE
CTEKJIOM KOJIOHHBI M TPyOOIpoBobl. B TBep10-KinAKOCTHOM HOHOOOMEHHOM IpoLecce
oboraieHue 10CTHraeTcs NOCPeaCcTBOM ancopounn/necopObumm ypana Ha CrieLanbHON
O4eHb OBICTPOACIHCTBYOLIEH HOHOOOMEHHOI cMote v ancopOente. PactBop ypana B
COJITHOI KHCIIOTE M APYrHe XMMHYECKHE PeareHThl MPOMYCKATCs Yepe3 LNIHHAPUYECKNe
oboraTuTe/ibHbIE KOJIOHHBI, CO/IepIKallte YIIOTHEHHbIE ciiou ancopbenTa. Jlina nonuepxanus
HEMNPEePBIBHOCTH MpoLecca HeoOXoaMa cucTemMa pedIioKca B LieJisiX BbICBOOOKAECHNS ypaHa
13 aacopOeHTa 0OpaTHO B JKMAKMIT MOTOK ¢ TeM, 4TOObI MOYKHO ObLI0 coOpaTh "npoaykt" u
"XBOCTbI". DTO 1OCTHrAETCS MYTEM UCMOJb30BAHUS MOAXOAALIMX XUMHUYECKUX peareHTOB
BOCCTAHOBJIEHWsI/OKHCIIEHHS, KOTOPbIE MOJHOCTHIO PEreHEPHPYIOTCS B Pa3ebHbIX BHELIHNUX
METAAX M KOTOPbIE MOTYT YaCTMYHO PEreHePUPOBATLCS B CAMHX M30TOMHBIX Pa3AEIUTENbHbIX
KonoHHax. [IpucyTcTBre B mpolecce ropsiaux KOHUEHTPHPOBAHHBIX PACTBOPOB CONSTHOI
KUCHOTHI TpeOyeT, 4yToObl 000pyaoBaHNE ObLIO M3rOTOBJIEHO U3 CHELHUATBHBIX KOPPO3MOHHO-
CTOIKHMX MaTepHasoB HJIH 3alIUIIEHO TIOKPbITHEM U3 TAKHX MaTEPHAJIOB.

23481 KunkocTHO-)KUAKOCTHbIE OOMEHHbIE KOTOHHbI 8401 20 000 0
(xuMuyeckuii 0OMeH).
CreunanbHO pa3paboTaHHbIE UIH MOATOTOBIEHHbIE
MPOTUBOTOUHBIE KHIAKOCTHO-KUAKOCTHbIE OOMEHHbBIE
KOJIOHHBI, IMEHLIIHE MEXaHNYECKUI1 CHIIOBO BBOJ
JUTSL yPAHOBOTO ODOraieHus ¢ UCMONb30BaHNHEM
npoLecca XuMHueckoro ooMena. 111 Koppo3MOHHOI
YCTOIMYMBOCTH K KOHLIEHTPUPOBAHHLIM PacTBOpam
COJISIHOM KMCJIOTBI 3T KOJIOHHbI M UX BHYTPEHHUE
KOMIOHEHTbI 00BIYHO U3rOTABINBAKOTCA U3
MOAXOASALINX MJIACTUKOBBIX MaTePHaIOB (TakuX, Kak
(TOpHUpPOBAHHBIE YIIIEBOAOPOAHBIE TIOJTUMEPDI) WITH
CTEKJIa MJIU 3aLIHIIEHBI MTOKPBITHEM M3 TAKHX
MaTtepuanoB. KonoHHbI 00bIMHO POEKTUPYIOTCS HA
BpeMs MPOXO0KAEHUs B kackane 30 ¢ unu mMeHee

25262, LlenTpudyxHble 3 KUAKOCTHO-’KUIKOCTHBIE 8401 20 000 0
KOHTaKTHbI€ (PUABLTPBI (XMMUYECKHH 0OMEH).
CrneunanbHo pa3paboTaHHbIE WK MOATOTOBJIEHHbIE
LEeHTPH(YIKHbIE HKHIKOCTHO-)KUIKOCTHBIE
KOHTaKTHble (PUAbTPBI 1715 o0oraieHns ypasa ¢
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WCTIONIb30BAHUEM TPOLIecca XHMHYECKOro 0OMeHa.
B Takux (unsTpax UCrosb3yercs BpalleHue s
MOJTyUEHUs M JKUIKUX MOTOKOB, 4 3aTEM
LeHTpoOeskHasA cuna aJs pasnenenus das. Ana
KOPPO3HOHHOIT CTOMKOCTH K KOHLIEHTPUPOBAHHBIM
pacTBOpaM CONSIHOM KUCIOThI KOHTAKTHBIE (DUIABTPHI
M3roTaBIMBAIOTCA U3 COOTBETCTBYHOLIMX
TJIACTUKOBBIX MaTepHUasnoB (TaKUX, KaK
(dropupOBaHHbIE YTIEBOAOPOAHBIE TOTUMEPHI) WITH
3QLIMIIAIOTCSA MOKPBITHEM U3 HHUX MM CTEKJIA.
LlenTpudyxHbie KOHTAKTHBIE (PUIBTPBI OOBIMHO
MIPOEKTUPYIOTCSI HA BPEMsI IPOXOXKIEHNS B KacKaje
30 ¢ nnmn mexee

2.526.3. Cucremsl 1 000Opy1I0BaHKE /11 BOCCTAHOBJIEHMS
ypaHa (XuMuieckuii 0OMeH)

2.5.2.6.3.1. CreunanibHO pa3paboTaHHbIe WK MOATOTOBJIEHHbIE 8401 20 000 0
AYEHKH 3JIeKTPOXMMUYECKOr0 BOCCTAHOBJICHHMS LI
BOCCTaHOBJIEHHs ypaHa U3 OHOrO BaJE€HTHOTO
COCTOsIHMS B Ipyroe IJist 00oralieHus ypasa ¢
MCTIOJIb30BAHHEM MPOLIecca XHMUYECKOro oOMeHa.
Marepnanb sueek, HaXONALINECs: B KOHTAKTE ¢
TeXHOJIOTMYeCKAMHU PACTBOPAMH, JOJDKHBI OBITh
KOPPO3HOHHO-CTOMKHMMHE K KOHLIEHTPUPOBAHHBIM
pacTBOpaM COJIAHON KHCIIOTHI

[osicuutenbHoe 3ameuanue. Katonubiil OTCEK A4EiKN AOMKEH ObITh CIIPOEKTUPOBAH TAKMM
o0pa3om, 4TOOBI MPEIOTBPATUTE MOBTOPHOE OKMCIIEHNE ypaHa 10 0osee BBICOKOTO
BaJICHTHOTO COCTOsAHMS. [ ynep:kaHus ypaHa B KaTOJHOM OTCEKE siuelika MOXKET UMETh
HENpPOHHLIaeMY0 nadparMeHHy0 MeMOpaHy, N3rOTOBIEHHYIO U3 CMeNNaIbHOrO
KaTHOHHO-0OMEHHOT0 MaTepHara.

Karon cocTouT 13 COOTBETCTBYHOLLEr0 TBEPIOI0 MPOBOAHNKA, TAKOTO, Kak rpadur.

252632 CrneunanbHo pa3paboTaHHbIE N MOATOTOBIECHHbIE 8401 20 000 0O;
CHUCTEMBI J1719 H3BJIEYEHNA UM s OpPraHUYECKOTO 8413 70;
MOTOKA, PEryJIMPOBAHUSA KOHLEHTPALUM KUCIIOTBI 1 8414 10;
JUIS 3aTI0JTHEHUSA STYEEK NIEKTPOXUMHUYECKOr0 8419 89 98
BOCCTAHOBJIEHHs HA MPOU3BOJICTBEHHOM BbIXO/1€
Kackazaa

[NosicHuTeNIbHOE 3aMeuaHne. ITH CXeMbl COCTOSAT U3 000PYI0BAHMS IKCTPAKLIUK
pacTBOpUTENIEM /1JI1 U3BJIEUEHUS] U™ m OpraHUYecKOro NnoTOKa B KUAKUI PacTBop,
obopynoBanus BeinapuBaHus v (MIK) APyroro o00pyA0BaHus A AOCTHKEHUA PEeryIHpPOBKH
W KOHTPOJIsl BOJOPOIHOIO MOKa3aTeis U HaCOCOB WM APYrUX yCTPOICTB nepeHoca ais
34MOJIHEHHA AYEEK BHGKTPOXHMHHeCKOFO BoccraHoBneHuss. OCHOBHasI 3anada KOHCprKLIHH
COCTOHT B TOM, 4TOObI H30€KaTh 3arpsi3HEHNs MOTOKA KHIAKOCTH HOHAMH HEKOTOPBIX
metanios. CnenoBaTenbHo, Te 4acTu 000PYIOBaHHUS CHCTEMBI, KOTOPbIE HAXOAATCA B
KOHTAKTe C TEXHOJIOTHYECKHUM MOTOKOM, U3rOTOBJIEHBI M3 COOTBETCTBYIOLIMX MaTEPHAIIOB
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(TakMX, Kak cTeks0, (PTopupoBaHHbIE YIIIEBOJOPOIHbIE MOANMEPBI, CybdaT nonnpeHnna,
cysb(poH nonudupa u NPONUTAHHbII CMOJIOH rpauT) MK 3aLUHLIEHbl TOKPHITHEM U3 TAKHX
MaTepuasos.

25.2.64. CucreMbl MOATOTOBKY MUATAHUS (XUMUYECKHIT 8401 20 000 0
OoOMEH).
CnenmanbHO pa3paboTaHHBIE M TOATOTOBIEHHbBIE
CUCTEMBI JIJIs1 TPOM3BOACTBA NMUTATENbHBIX PACTBOPOB
XJIOPHAA YPaHa BBICOKOH YHCTOTBI JJ11 XMMHUYECKHX
O0OMEHHBIX YCTAHOBOK pa3fesieH s M30TOMOB
MPUPOJAHOrO ypaHa, 00€IHEHHOI 0 ypaHa Min
CNELMAIBLHOr0 pacIlenIALEerocs Marepyana

IMosicHuTensHoe 3aMeuanue. CUCTEMBI, YKa3aHHbIE B TyHKTE 2.5.2.6.4, COCTOAT U3
00opy10BaHKA [l PACTBOPEHMS, SKCTPAKLIMH PACTBOPHTENEM U (1]IM) HOHOOOMEHHOTO
060pyOBaHNsA /s OYHCTKH, & TAKIKE 3MEKTPOJHTHYECKHX sueek uist BoccTanosnenns U™
umn U™ 8 U™ B aTix crcTemMax mpom3BoasATCs pacTBOPhI XJIOPH/IA yPaHa, B KOTOPbIX
COAEPIKHUTCS JINIIb HECKOJBKO YacTeil Ha MMJUTHOH MeTaJUIHYEeCKUX BKIFOUEHMI, TAKHX, KaK
XpOoM, KeJie30, BaHaauil, MOIMOAEH U APYTUX ABYXBAJEHTHBLIX HX KATHOHOB WJIM KATHOHOB
¢ OonbIueit BaneHTHOCTBIO. KOHCTPYKLIMOHHBIE MaTepHarbl A7 3JIEMEHTOB CUCTEMBI, B
KOTOpOii 0OpabarbiBaercs U™ BHICOKOIT YHCTOTHI, BKIIOYAIOT CTEKIIO, TOPHPOBAHHBIE
YI€BOAOPOAHBIE MOJUMEPHL, rPa(UT, MOKPBITHIN MOMUBHHUII-CYIbGAaTHBIM WITH
noJu3QUp-CyaAbPOHHBIM MIACTUKOM M MPOMUTAHHBIH CMOJION.

252635, Cucrembl OKHCIEHHS ypaHa (XUMHYECKHIT OOMEH) 8401 20 000 0;
CrneunanbHO pa3padoTaHHbIE WIN MOATOTOBIEHHbIE 8421 19700 9,
cuctemst st okucaernst U B U™ s BO3BpALLEHUS 842129000 9;
B Kackaj paszeneHus U30TONOB NPUPOJHOrO ypaHa, 8421 99 000 7

00eHEHHOTO YpaHa MUl CIIELHAIbHOrO
pacLIETUISIOIIErOCs MaTepuaa B Mpoiecce
XUMHUYECKOT0 OOMEHA

[TosicHuTenbHbIe 3amedatns. CucTeMbl, yKa3aHHbIe B MyHKTE 2.5.2.6.5, MOryT BKJIFOYATh
TaKNe 3IeMEHTHI, KaK:

a) oOopynoBaHue [Jisi KOHTAKTHPOBAHUS XJIOPa M KMCJIOpOoAa ¢ BOAHBIMU 3(droenTamu u3
0GOpyIOBaHNs pa3eNeHns W30TOMOB i SKCTpaKii obpazopasmerocst U™ B oGenrerHbiii
OpraHu4ecKuii MOTOK, BO3BPALIAKOLIHICS U3 MPOU3BOJCTBEHHOrO BLIX0/1a KACKA/A,

0) obopynoBaHue, KOTOpPOE OTAENAET BOAY OT COMAHON KHCJIOTHI, YTOOBI BOAA U
KOHLIEHTPUPOBAHHAsI COJISTHAsE KMCJI0Ta MOTIN Obl ObITE BHOBb BBEIEHBI B MPOLIECC

B HYJKHBIX MeCTax.

2.526.6. bricTpopearupyromiue HOHOOOMEHHBIE 3824 99 150 0;
CMOJTbl/abcopOeHTh! (MOHHBIN 00MEH) 3914 00 000 0
CneunaibHO pa3paboTaHHBIE HIIH MTOATOTOBJICHHbIE
OBICTPO pearupyrolie HOHOOOMEHHbIE
cMoJ1bl/abcopOeHTE! 111 oOoraiieHus ypaHa ¢
WCTIOJIb30BAHMEM IPOLIECCa HOHHOTO 0OMeHa,
BKJIIOYast MOPUCTBIE CMOJIBI MAKPOCETYATOM

CTPYKTYPbI U (M111) MeMOPaHHbIE CTPYKTYpPHI, B
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2526.17.

2.5.2.6.8.

25206481,

252682

KOTOPBIX aKTHBHBIE TPy Il XHMAYECKOro oOMeHa
OrpaHuqubI ﬂOKprTHeM Ha ﬂOBerHOCTH
HEaKTUBHOI1 MOPHUCTOI1 BCIIOMOTraTellbHOI CTPYKTYPhI,
U APYrue KOMMO3UTHbBIE CTPYKTYPbI B J1H000H
MPHEMIIEMOIT (POpME, BKIIHOYAs YaCTHULIBI BOJIOKOH.
DT HOHOOOMEHHBIE CMOJbI/a0COPOEHTHI NMEIOT
quameTpsl 0,2 MM MIM MEHEE M JO0JIKHBI ObITh
XUMHYECKH CTOMKMMHU MO OTHOLIEHHIO K PacTBOpam
KOHLIEHTPUPOBAHHOM CONIAHOM KHMCJIOTEI, 4 TAKKE
JIOCTATOYHO MPOYHBI PU3HUECKH C T€M, YTOOBI HX
CBOIICTBA HE YXYAIAIHCH B OOMEHHBIX KOJIOHHAX.
Cmounb/abcopOeHTsI crienuaibHO NpeaHa3HaYeHbl
JUISA TIOTyYeHNsA KHHETHKH O4eHb ObICTPOTrO 0OMeHa
M30TOIOB MPUPOAHOrO ypaHa, 00eIHEHHOr o ypaHa
WJIM CTIeNHalIbHOTO pacLleruIsioIerocs: Marepuana
(nnurensHOCTL NOTyoOMeHa meHee 10 ¢) u oOnanaror
BO3MOJKHOCTBIO paboTaTh IpH TeMIepaType B
nuanazone ot 373 K (100 °C) no 473 K (200 °C)

HonooOMeHHbIe KOTOHHBI (MOHHBII 00MEH). 8421290009
CneunanbHo pa3paboTaHHbIE UM MOATOTOBIEHHbBIE
LIMJIMHAPUYECKHE KOJIOHHBI AMaMeTpom Oosee

1000 MM aig yaepskaHus U noaaepKaHus
3arOJIHEHHBIX CJI0EB HOHOOOMEHHBIX
cMon/abcopOeHTOB [1yisi oOoraiieHus ypaHa ¢
HCTMONIb30BAHUEM HOHOOOMEHHOTO Tpoiiecca. ITH
KOJIOHHBI H3rOTABJINBAIOTCA U3 MAaTEPHUAJIOB (TaKHX,
KaK TUTaH WK (TOpUpOBaHHBIE YIIIEBONOPOIHBIE
NOJIUMEPBI), CTOIKHX K KOPPO3UH, BbI3bIBAEMOI
pacTBOpaMM KOHLIEHTPUPOBAHHOM COJIAHON KHUCIIOTBI,
MJIH 3aLMILAI0TCS MOKPLITHEM M3 TAKUX MaTepHasoB
U criocoOHbI paboTaTh Npu TeMIepaType B AHANa30He
ot 373 K (100 °C) no 473 K (200 °C) u papneHun
Beime 0,7 MIla

HonooOmMeHHbIE cucTeMbl pedTokca
(OHHBII 0OMeH)

CriennanbsHO pa3paboTaHHbIE UIH MOATOTOBIEHHbIE 8401 20 000 0
CUCTEMBI XMMHUYECKOT0 HJIN 3JIEKTPOXUMUYECKOIO

BOCCTAHOBJIEHMs! JUIsl pEreHepaLuy peareHra

(peareHTOB) XMMHUYECKOT0 BOCCTAHOBIEHMUS,

HCMOJIb3YEMOro B Kackazax HOHOOOMEHHOTO

oboratieHus ypaHa

CriennansHO pa3paboTaHHbIe UIH MOATOTOBIEHHbIE 8401 20 000 0
CHCTEMBI XMMHYECKOTO MJIH 3JIEKTPOXHMHUYECKOTO

OKHCJIeHHsl [UIsl pereHepanny peareHTa (peareHToB)

XUMHYECKOTO OKUCJIEHHs, NCIOIB3YEMOr0 B KacKaaax

HOHOOOMEHHOro oborameHns ypaHa
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[MosichutenbHble 3aMevanns. B npouecce HoHOOOMeHHOro oOoraueHns B Ka4ecTse
BOCCTaHABJIMBAKOILET0 KATUOHA MOJKET MCIONIb30BAThLCS, HAPUMEp, TPEX BaJEHTHbIH THTaH
(Ti*%), u B 5TOM Cllyuae BOCCTAHOBHTEIbHAS CHCTeMa GyneT BbipadaThiBaTh Ti' mocpencTsoM
Boccranosierns Ti . B MPOLECCE B KAYECTBE OKHCIHUTENSA MOXKET MCMOJb30BaThCH,
HarpuMep, TPEXBAJIEHTHOE XKeJe30 (Fe™), u B 9TOM ciyuae cucTeMa OKHCIeHHs Oyner
BeIpaGaTeiBaTh Fe' mocpencTeom okucnenns Fe™”.

2527 CneunanbHo pa3padOTaHHbIE WM MOATOTOBJIEHHbIE
cucTeMsl, 000pyI0BaHE U KOMITOHEHTHI 115
HCINOJIb30BaAHHA B ﬂ%epﬁblx 060raTHTeﬂbeIX
yCTaHOBKax

Beoaneie 3amedanus. CyLiecTByrOLIME CUCTEMBI JUIsi 000raTHTEIBHBIX MPOLIECCOB C
UCIONB30BaHUEM JIa3ePOB JEJIATCS Ha JIB€ KaTEropuu, Te, B KOTOpbIX padouyeii cpenoit
SIBJISIFOTCS APl aTOMAPHOI'0 YPaHa, U Te, B KOTOPbIX paboueil cpenoii sBAsSOTCS naphbl
YPaHOBOIO COEANHEHHs, HHOI1a CMELIAHHbIE elue ¢ 0AHUM razom. OOLwmMKN Ha3BaHUAMH
1T TAKMX TPOLIECCOB ABJISIOTCA:

rnepBasi KaTeropus - ja3epHoe pasjaeneHne U30TOMOB 110 METOy aTOMApPHBIX NapoB
(TexHONOTMM pa3aesieHNs aTOMAPHBIX ITApPOB);

BTOpasi KATEropus - MOJEKYJSPHbIH METOA JIa3€PHOTO pa3AeNeHus H30TONOB

(TeXHOJIOTHN MOJIEKYJIIPHOTO pa3feNieHns) M XUMUYecKas peakins, BKI0Yas X UMHYEeCKYI0
peakLuio MOCPeACTBOM H30HUPATeIbHOI MO N30TONAM J1a3epHOI AKTHBALIMH.

Cucrembl, 000pyI0BaHHE H KOMIIOHEHTHI ISl YCTAHOBOK JIa3epHOTro 00OraleHHs BKI0YaloT:
a) yCTpOIiicTBa IJIs MOAAYU MAPOB METAIIMYECKOro ypaHa (aJist u30uparenbHoil
¢oTononu3zaLu) WK yCTpOiicTBa JUist NOAAYH MAPOB YPAHOBOIO COEAMHEHMs (115
n30uparesbHOI poTomncconMannm Win n30UpaTesIbHOro BO30yKIeHus (aKTHBALIUN);

0) ycrpoiicta i cOopa o0oraleHHOro n 00eAHEHHOr0 MeTaJIMYeCKOro ypaHa B KauecTBe
"mpoaykTa" 1 "XBOCTOB" B NEPBOI KATErOpHH U yCTPOICcTBa A1 cOopa 000raleHHOro 1
o0eaHEHHOro ypaHa U3 coeauHeHnii "nmpoaykra" u "XBocToB" BO BTOpPOii KaTeropuu;

B) paboune JiazepHble CUCTEMbI 11t H30upaTeabHOro Bo30yIKaAeHHs N30TOMNOB ypaHa-235;

r) obopynoBaHue 55l MOATOTOBKYU MUTAHUSA U KOHBEPCHH MPOAYKTA.

Bcnencrsue Cio)HOCTH CNEKTPOCKONMMH aTOMOB U COEIMHEHHH ypaHa MOKeT notpedoBaThes
MCTNONb30BaHMe JIF000il U3 psAina UMEIOIHXCA Ta3ePHbIX U ONTHYECKUX JIa3ePHBIX
TEXHOJIOTHIA.

[TosicHuTenbHbie 3aMevanns. MHOrHe N3 KOMIIOHEHTOB, YKa3aHHBIX B MyHKTax 2.5.2.7 -
2.5.2.7.13, BCTYNaloT B HEMOCPEACTBEHHBIN KOHTAKT C MapaMK METAJJIMHECKOTO ypaHa WK C
KUAKOCTBIO, WM C TeXHOJOrnueckuM razom, cocrositinm u3 UFg nnu cmecu u3 UF u gpyrux
ra3oB. Bce moBepxHOCTH, KOTOpBIE BCTYMNAKOT B MPAMOM KOHTAKT ¢ ypaHoM uin UFg,
MOJHOCTBK M3rOTOBJIEHBI M3 KOPPO3HOHHO-CTOMKHUX MaTepHAJIOB MJIN 3allMLIEHBI MOKPLITHEM
13 Takux MarepuanoB. [Lns ueneii paznena, oTHOCSMIErocs K KOMIIOHEHTaM 000pyI0BaHUs
IUIs JIa3epHOro 00OoraleH s, MaTepHabl, CTOIIKIE K KOPPO3HH, BbI3bIBAEMOI Mapamu HilH
KUAKOCTSIMH, COZIeP/KalllMMK METAJUTNYECKUIl YPaH UM YPAHOBBIE CIUIABbI, BKJIKOYAIOT
MOKPbITHII OKCUIOM MTTPHUS rPA(UT M TAHTAJ, MATEpUaJIbl, CTOHKHE K KOPPO3uH,
BbI3biBaeMoil UF, BKIIIOYarOT Meib, Me/IHbIE CIJIaBbl HEPIKABEIOLILYIO CTallb, aTFOMUHMIA,
OKCHJ1 aJIIOMHHHS aJTFOMHHUEBbBIE CMJIaBbl, HUKENb MM CMJIaBhbl, coaeprxkauiyie 60 npoueHToB
HUKeJs 10 Becy u 6osee, 1 GTOPHPOBAHHBIE YIIEBOAOPOAHbBIE MOJMMEPSI.
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2.8 571 CucreMbl UcTIapeHus ypaHa (TEXHOIOTHHU pa3aeaeHus 8401 20 000 0O;
aTOMapHbIX MapoB.). 8543 70 800 0;
CrneunanbHO npenHa3HaYeHHbIe HITH 8543 90 000 0;
MOATrOTOBJIEHHBIE CHCTEMbI BbITAPUBAHNA 9013 20 000 O

METAJJINYECKOr0 ypaHa, HCMoJb3yeMble 1151
na3epHOro odborateHus

[MosicHuTeNnbHOE 3amMedaHe. DTH CUCTEMbI MOIYT CONEPIKATh ANEKTPOHHO-Ty4eBbIE Iy LIKH,
KOTOpbIE pa3paboTaHbl s JOCTHXKEHs 1I0/1aBaeMoii Ha MuLIeHb MoHOCTH (1 kBT nim
Oonee), nocTaTo4HOI A1 00pa3oBaHKs MApPOB METAIJIMUYECKOrO YpaHa CO CKOPOCTHIO,
TpedyroLueiics s HOPMaIbHOTO (PYHKLIMOHUPOBAHHS JIa3€PHOTO 0OOralEHus.

23272 Cucrembl 1 KOMIIOHEHTBI 11 00palleHHs 8401 20 000 0;
C METAJJINYECKUM YPaHOM B JKUIKOH WUJIH 8543 70 800 0;
napoobpa3sHoii popme (TeXHONOrUH pa3feNeHus 8543 90 000 0;
aTOMapHbBIX NapoB.). 9013 20 000 0

CreunanbHO pa3paboTaHHbIE MM MOATOTOBIEHHbBIE
CHCTEMBI 00palleHNs C pacriiaBieHHbIM YPaHOM,
pacIIaBIeHHBIMH YPAaHOBBIMHU CILIABAMH WJIM NapaMu
METAJUINYECKOr0 YpaHa 1 UX KOMITOHEHTBI 1151
UCTIOJIb30BAaHUS B JIa3€PHOM 00OTalleHun

[MTosicuurenbHoe 3amedanue. CucteMbl 0OpalleHHs C METAJUTMYECKHM YPAHOM B JKHUAKOIM
(¢opmMe MOryT COCTOSThL M3 TUTIIEIN M OXJaxaroLero odopynosaHus ans Turieid. Turnu u
Opyrue KOMIOHEHTBI 3TOI CHCTEMbI, KOTOPbIE BCTYMAKOT B KOHTAKT C PACTIIABICHHBIM
ypaHOM, pacrjiaBlI€HHbIMH YPAHOBBIMH CIJIaBAMH WJIM MApamMH METAJUTMYECKOro ypaHa,
W3rOTaBJIMBAKOTCS M3 KOPPO3MOHHO-CTOIKNX U TEPMOCTOIKINX MaT€PHAJIOB WM 3aLIMIIEHbI
MOKPBITHEM 13 TaKKUX MaTepuaio. [Ipuemnembie MaTepuanbl BKIKOUAKOT TAHTAI, MOKPBIThII
OKCHIOM UTTpHs rpaduT, rpauT, MOKPHITHII OKCUAAMH APYTUX PEIKO3EMEbHBIX 3JIEMEHTOB
WJIHM UX CMECSIMHU. DKCTIOPTHBIN KOHTPOJIb B OTHOLIEHHH TUTJIEN OCYLIECTBISETCS B
COOTBETCTBHH CO CITHCKOM ODOPYAOBaHUsS H MAaTEPHAJIOB IBOIMHOTO HAa3HAYEHUS H
COOTBETCTBYIOLIMX TEXHOJIOTHIi, TPUMEHAEMBIX B ANEPHBIX LIEJISAX, B OTHOLIEHUH KOTOPBIX
OCYILLECTBJIIETCS IKCIOPTHBIH KOHTPOJIb.

2.5.233. Arperatsl 1ns cbopa "npoaykra" u "xBocToB" 8419 8998

METaJINYECKOro ypaHa (TeXHOJIOTuH pasieeHHs

aTOMapHbLIX MapoB).

CrneunanbHO pa3paboTaHHbIE UM MOATOTOBIEHHbIE

arperarsl ajist cbopa "npoaykra" v "xBocToB"

METAJITMYECKOro YpaHa B JKMAKOM WK TBEPAOI

¢dopme
[TosichutenpHoe 3ameyarne. KOMMOHEHTBI A7 3THX arperaTos N3rOTOBJIEHBI H3 MATEPHAJIOB,
CTOMKHMX K HArpeBy M KOPPO3MH, BBI3bIBAEMOIT MapaMy METaIN4YECKOro ypaHa Hin
’KUIKOCTBIO, MJIN 3aLIUIIEHbI MOKPBITHEM U3 ATHX MaTepUasoB (TaKHX, KaK MOKPLITHIi
OKCHIOM MTTpHs rpad)uT MJIM TAHTAJ) U MOTYT BKJIIOHaThk B ce0s TPyOONpOBOAkL, KiIamnaHsbl,
mTynepa, "kenoda", BBOIbI, TErIOOOMEHHHKH M KOJUIEKTOPHbIE TUIACTUHBI [JIE MATHUTHOTO,
3eKTPOCTATHYECKOrO MM IPYTUX METONOB pa3zieneHus.
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2.5.2.74. Koxkyxu pa3nenuTesbHOro Moy s 8401 20 000 0

(TexHonorum pasaeneHns aTOMapHbIX Napos).
CneunanbHo pa3paboTaHHbIE WIN TTOATOTOBIEHHbIE
LUMTHHAPUYECKUE NITH NIPAMOYTOJIbHBIE KAMEPBI /1715

[MOMEIEeHHA B HUX HCTOYHHKA NMapoB METAJVIMYECKOTO

ypaHa, 37eKTPOHHO-TY4eBOil MyLIKH U KOIIEKTOPOB
"npoaykra" u "xBocTOB"

[TosicHuTenbHOE 3amMedaHue. ITH KOKYXHU MMEIOT MHOKECTBO BXOIHBIX OTBEPCTHIH A
MOAA4M 3JEKTPOMUTAHUS M BOABI, OKHA I Ja3ePHbIX MYyYKOB, COEAMHEHNIT BAKYYMHbIX
HACOCOB, a TAKKe 1JiA IMATHOCTUKY U KOHTPOJIA KOHTPOJIBHO-U3MEPUTENIbHBIX PHOOPOB.
OHM UMEIOT NMPUCTIOCOONEHNA /1 OTKPBITHA M 3aKPbITHA, 4TOOBI 00ecieunTh 00CTy KIBaHNE
BHYTPEHHUX KOMITOHEHTOB.

2.52.7.9,

25276,

CBepXx3BYKOBBIE€ PACIIUPHUTENbHBIE COMIIA
(TEXHOIOrMM MOJEKYJIIPHOTO pa3aeeHus ).
CriennansHO pa3paboTaHHbIe UIN MOATOTOBIEHHbIE
CBEPX3BYKOBbIE PaCLIMPHUTENIbHbIE COMIA AJIs
oxnaxnenust cmeceit UFs u Hecyiero ra3za no 150 K
(- 123 °C) unu Hke u Koppo3roHHo-crolikue k UFg

Konnexrope! "npoaykra" nnm "xsoctos" (MeTozabl
Jla3epHOro odorateHms ).

CrneunanbHo pa3paboTaHHbIE WK MOATOTOB/IEHHbIE
KOMTMOHEHTBI Wi YCTPOICTBa cOopa ypaHOBOro
"mpoaykTa" u "XBOCTOB" B pe3yabTare BO3AEiCTBUA
JIa3€PHOTO U3ITyHYEeHUs

8401 20 000 0

8401 20 000 0;
8421 19700 9;
8421 29000 9;
8421 99 000 7

[TosicuutenbHoOe 3ameuanue. B onHOM 13 npUMEpPOB MONEKYJISIPHOTO J1a3€pHOr0 pas3aeneHus
H30TOMOB KOJJIEKTOP MpeIHa3Ha4eH A coopa oboramenHoro nenrapropuaa ypana (UFs)
B TBepnoii opme. KomnekTopsl MPoayKTa MOTYT COCTOSTE U3 KOJIEKTOPOB (QHIIBTPYIOILIErO,
yAAPHOTO WY LIUKJIOHHOIO TUIA WJIK UX COYETAHUS U JOJIKHbBI ObITh KOPPO3HOHHO-
croiikumu k cpene UFs / UFg.

2.5.2.7.7T.

25.2.7.38.

Komnpeccopsr UF / necyiero rasa

(TeXHOJIOTHN MOJIEKYJIAPHOTO pa3/ieieHus ).
CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbIE
xommpeccopsl aust cMmeceil UFg u Hecyiero rasa
JUTst aavTenbHoi axkertyaraunn B cpene UFs.
KOMIOHEHTBI 3THX KOMIPECCOPOB, KOTOPLIE
BCTYIAIOT B KOHTAKT C HECYILIUM Ia3oMm,
M3roTaBIMBAIOTCA U3 KOPpo3noHHO-cTOMKHUX K UFs
MAaTepUaNoB WM 3aLNIIAIOTCS TTOKPBITHEM

13 TAKMX MaTepHajIoB

YnnoTHeHHs Bpallatonxcs BajJoB

(TEXHONOrnN MOJIEKYJIIPHOTO Pa3jieeHus).
CneunanbHO pa3paboTaHHBIE HJIHM NIOATOTOBJIEHHbIE
YNJIOTHEHMS BPALLAOIIMXCSA BaJIOB, YCTAHOBJIEHHbIE
Ha CTOPOHE Noja4n 1 Ha CTOPOHE BbIXOJA sl

A

8414 80 900 0;
8414 90 000 0

8484 10 000 9,
8484 90 000 0;
8487 90 900 0
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YIJIOTHEHUsI Bajia, COEIUHSIOLIEr0 POTOp
KOMIIPeCcopa C MPHBOAHBIM JABUraTeNleM, C TEM,
4TOOBI 00ECNeYUTh HAZIEHKHYIO repMeTH3aLIMIO,
MPeAOTBPALLAOLIYIO BBIXOA TEXHOJIOrHYECKOro rasa
WJIN HaTeKaHHe BO3/1yXa WM YIUIOTHSKLIEro ra3a BO
BHYTPEHHIOIO KaMepy KOMIpeccopa, KoTopast
3anonHeHa cmecbio UFs 1 Hecyero rasa

2.3.2.7.9. Cucrems! propupoBaHus (TEXHOJIOTHU 8401 20 000 0
MOJIEKYJIIPHOTO pa3ieeH s ).
CrnieuunaiibHO pa3paboTaHHbIE WIIH MOANOTOBJIEHHbIE
cuctemsl ansi propuposanus UFs (B TBepaom
cocrosinum) B UF; (ras)

[TosicuutensHoe 3amedanue. CucteMsl, ykasaHHble B yHkTe 2.5.2.7.9, npenHazHaueHbl 115
¢ropuposanus cobpannoro nopowka UFs 8 UFs B uensix nocaeayrowero coopa B
KOHTEeiHepax MPOAyKTa WM 7 NepeMelleHus B kauectse nmuranus B Omoxn MLIS nns
NOMOJIHUTENILHOTO OOoratenys. [Ipu npumeHeHn 01HOro NOAXoAa peakums (TopupoBaHus
MO’KeT ObITh 3aBepLICHA B MPEAeIax CHCTEMBI pa3feaeHNs H30TOMOB, e HAET PeaKuus 1
HEMOCPeACTBEHHOE M3BIeUYeHHEe U3 KOJLIEKTOpoB "mpoaykTa". [1pu npumeHeHun apyroro
noaxona nopouwok UFs MoskeT ObITh M3BJIEU€eH (MepemelieH) 3 KOJUIeKTOpoB "npoaykra”
B MOAXOAALINH PEaKTop (HampuMep, PeaKTop ¢ MCeBA00KIKEHHBIM CIOEM KaTalnu3aTopa,
reJINKOMIAIbHbII PeakTop WM jkapoBasi OainHs) B uensx gropuposanus. B oboux ciydasx
UCronb3yercs 000pya0oBaHUE IS XPaHeHUsl U nepeHoca Gropa (Mau Apyrux npreMiaeMbix
¢ropupyrouux pearenTos) u ans coopa u neperoca UF,.

2.5.2.7.10. Macc-cnektpomerpbl/uctounuki HoHOB UFg 9027 89 000 0
(MOnexkynsipHbie METOABI).
CrnienmanibHO pa3paboTaHHbIE WK TIOATOTOBJIEHHbBIE
MacC-CIeKTPOMETPBI, CHOCOOHbIE MPOH3BOAUTD
npsiMoit 0TO0p npod u3 rasosbix norokos UF,
u obnajaroire BCeMH CIIeaYOLHMH
XapaKTepUCTHKAMMU:
a) crnocoOHbIe U3MePATL HOHBI OT 320 euHuL
aTOMHOI Macchl nnn Oosee u odbnanaroime
pasperueHueM Jyyuie yem 1 mons u3 320;
0) conep:KaT HOHHbIE MCTOUHHUKH, H3TOTOBJIEHHbIE U3
HUKEeJIsl, HUKEJIEBO-MEAHbIX CIIJIABOB C COJAEP:KaHUEM
HUKeJA 1o Becy oT 60 mpoiueHToB uin bonee niu
HUKEeJIeBO-XPOMOBBIX CIJIaBOB JIMOO 3alHIIEHHbIE
MOKPBITHEM M3 HHX;
B) COAEPIKAT MOHM3ALIMOHHBIE HICTOUHUKH C
6oMOapaupOBKOIl AIEKTPOHAMHU;
T') coneprkaT KOJUIEKTOPHYIO CUCTEMY, MIPHTOIHYIO
JUTSL U30TOMTHOTO aHaJIM3a

2:52.0.1), Cucrembl mopayun/cucTemMs! 0TBOAA "MpoayKTa" U 8401 20 000 0
"XBOCTOB" (TEXHOJIOrHH MOJIEKYJIIPHOTO
paszneneHus).
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2.52.1.11.1.

2. 327312

2.3.2:7.11.3.

2.5.2.7.114.

2.0.2.7.12.

[NosicuutensHble 3ameuanus. CucTeMbl, yKa3aHHbIe B yHKTe 2.5.2.7.12,

CrnieunanibHO pa3paboTaHHbIe WM MIOATOTOBJIEHHbIE
TEXHOJIOrHYECKHe CUCTEMBI HITH 0D0pyAOBaHUE IS
000raTHTENbHBIX YCTAHOBOK, M3rOTOBJIEHHbBIE U3
koppo3unonHo-cToiiknx k UFg marepnanos nnm
3al{LLIEHHbIE TTOKPLITHEM W3 TAKUX MaTepPHalloB,
BKIJTIOUAOIINE:!

ITuraroine aBTOKIaBbI, MEYH HIH CUCTEMBI,
ucnons3yemsie ang nojgaun UF¢ aist mpouecca
obOorarieHus

JecyOnumarops! (MIH XONOIHbIE TOBYLIKH),
ucrnosib3yemble A BbiseaeHns Harperoro UFg
13 npoLecca o0oraleHus 1Jis MocaeayLero
nepemMeLeHus

CTaHUMN OTBEPIKAEHUS NITA OXKIIKEHUS,
ucnoss3yemsie st BeiseeHns UF, u3 mpouecca
oboratweHus nmyrem cxkatus u nepesoaa UF,

B JKUJIKYIO WJTH TBepAYy0 (hopmy

Cranuun "npoaykra" unu "XBOCTOB", HCIIONB3YEMbBIE
y ’ Y
s nepemeunienus UFg B koHTElHEpbI

Cucremsl otnenenns UFs oT Hecywero rasa
(TeXHOJIOrHH MOJIEKYJIIPHOTO pa3JiesieHus ).
CrneunanbHo pa3paboTaHHbIe UM MOATOTOBIEHHbIE
cuctemsl 151 otaenenusi UF oT Hecyiero rasa

MOI'yT BKJIFOUATh Takoe 000pyaoBaHue, Kak:
a) KPUOTreHHbIE TEMJI00OMEHHNKH MITH KPUOCENapaTophl, CIIOCOOHbBIE CO3/1aBaTh TEMIEPATYPY
153 K (-120 °C) nnau Himke;
©) GOKM KPHOreHHOTO OXJIaXKIeHHs1, CIOCOOHbIe co3naBaTh Temneparypy 153 K (-120°C)

HIIH HHIKE,

B) xonoaHsble noBymky UFg, criocoOuble Beimopaxusath UFg.
Hecyum ra3oMm MoxeT ObITh 30T, aprOH WM JIPYTOii ras.

2.52.7.13.

JlazepHble cucTeMsL.

CrieunasnbsHO pa3padoTaHHbIe WM MOATOTOBJIEHHbIE
JIa3epbl WK Ja3ePHBIE CUCTEMBI 11 pa3ae/ieHust
M30TOINOB MPUPOAHOrO YpaHa, 00eIHEHHOI O ypaHa
WJIH CMELHabHOI0 PaCUIETISIOUIErocs MaTepuana

8

8419 8998

8419 8998

8419 8998

8419 89 98

8419 89 98

401 20 000 O;

9013 20 000 0

[TosichurenbHoe 3ameuanue. [Ipn nazepHom npouecce oboraleH!st UCMOIb3YTCA a3ephl

M BaJKHBIE KOMIIOHEHTBI JIA3€POB, BKJIIOUEHHBIE B CTUCOK 000pYAOBaHHsA 1 MAaTEPHAJIOB
JIBOMHOrO Ha3HAY€HHs U COOTBETCTBYHOLIMX TEXHOJNOT U, MPUMEHAEMBIX B ANEPHBIX LIENSX, B
OTHOIMIEHUH KOTOPBIX OCYLIECTBIISIeTCs YKCIOPTHLII KOHTPOJb. JIazepHas cuctema 00bIYHO
COCTOUT KaK M3 ONTHYECKUX, TAK M M3 3JIEKTPOHHBIX KOMIOHEHTOB /1A YIIPaBAEHUsA
na3epHbIM My4YKOM (MydKami) U Mojila4yu B Kamepy pasneneHus usoronos. JlazepHas cucrema,
HCTONb3yeMasi B TEXHOJIOTUSIX pa3fieNleHusl aTOMAapPHBIX MapoB, 0OBIMHO COCTOUT U3
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repecTpanBaeMoro Jiazepa Ha KpacHTeNsaX, Bo30yKIaeMOro ¢ MOMOIIBIO JIa3epOB HaKauKH
APYroro Tumna (Hanpumep, Ja3epaMu Ha Mapax Mean Ml HEKOTOPbIX TBEPAOTENbHbIX
naszepoB). JlazepHasi cucrema, UCIoJib3yemasi B TEXHOJIOTHSIX MOJIEKYJISIPHOTO pa3/iesieHns,
MOJKET COCTOATh M3 J1a3epoB Ha aAByokucH yriepoaa (CO,-ma3epoB) nim 3KCHMEPHbBIX
JIa3epoB, @ TaK)Ke MHOIOXO/J0BBIX ONTHYECKUX siueeK. Jlazeph! 1K jla3epHbIe CUCTEMBI,
HCTIONb3yeMble B 00enX yKa3aHHbIX TEXHOJMOTHAX, TPeOYIOT CTAOMIN3AIMN YaCTOTHOTO
CMeKTpa AJist IKCIUTyaTalii B TeYEHHE MPOAOIKUTEIbHBIX MEPHOIOB BPEMEHH.

2.52.38. CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbBIE
CHCTEMBI, 000pyA0BaHIE U KOMIMOHEHTBI 1151
UCTIOJIb30BaHHUs Ha 00OraTUTELHBIX YCTAHOBKAX C
TJIa3MEHHBIM pa3ae/ieHueM

Beozanoe 3ameuanue. IIpn npouecce nia3MeHHOro paszieseHns ria3ma, CocTos1as U3 HOHOB
ypaHa, POXOAUT Hepes SIEKTPUHECKOe MoJie, HACTPOCHHOE Ha HacTOTy HOHHOIO PE3OHaHCa
U™, ¢ Tem, 4T0GBI OHI B EPBYIO OYEPe/b MOIOLIAIH YHEPIUIO 1 YBENHUHBAIICS AHAMETD
UX m’ronopooGpasm,rx opbut. MoHBI ¢ POX0JXKIEHHEM TI0 60J'IbUIEMy auaMeTpy
3aXBATBIBAIOTCA U 00Pa30BaHms NpoaykTa, oboramennoro U, [Tnasma, koTopas
oOpa3zoBaHa NOCPeICTBOM HOHH3ALMY YPAHOBOTO rapa, COAEPIKUTCS B BAKYyMHOI Kamepe
C MAarHUTHBIM MOJIEM BLICOKO# HANPSKEeHHOCTH, 00Pa30BaHHBIM C MOMOLIBIO
cBepxnpoBoasiero Maruuta. OCHOBHbIE TEXHOJIOMHYECKNE CUCTEMBbI MPOLIECCA BKIIFOYAIOT
CHCTEMY TeHepaliy YPaHOBOil M1a3Mbl, pa3fenuTenbHbII MOYNIB CO CBEPXMPOBOAAILINM
MarHHUTOM, BKJIFOYEHHBIM B CITUCOK 000pY10BaHMs 1 MAaTEPHAJIOB ABOWHOIO Ha3HAYeHHs U
COOTBETCTBYIOIIMX TEXHOJOTHI, MPUMEHAEMbIX B SAEPHBIX LENAX, B OTHOUIEHNH KOTOPBIX
OCYMIECTBJIAETCS IKCMOPTHBIH KOHTPOIb, M CUCTEMbI H3BJIEUEHHs MeTaa aAns coopa
"mpomykTa" 1 "XBOCTOB".

23281 MuKpOBONTHOBBIE ICTOYHNUKH SHEPTHHM M AHTEHHBI. 853951900 9;
CriennanbHO pa3pabOTaHHbIE UM MOATOTOBIEHHbBIE 853952000 1,
MHMKPOBOJHOBbIE ICTOYHUKH 3HEPTUN U aHTEHHBI JIJIS 8539 52 000 2;
reHepaLuy Wil YCKOPEHUs] HOHOB UM 00Jaiatoine 853952 000 9;
CJeNYHOUMMH XapaKTePUCTUKAMMU: 8540 71 000 9;

8540 79 000 1,

a) yacrtora Bbite 30 [T, u 8540 79 000 O:

0) cpenHss BLIXOAHAS MOIIHOCTD I 00pa3oBaHus 8541 510000
noHOB Oonee 50 kBt 8541 590000
8542 31 300 0;
8542 32300 0;

8542 33 300 0,
8542 39300 0;
8543 70 800 0

29282, ConeHounpl 1151 BO30YXKI€HHS] MOHOB. 8504 50 950 0
CrneunanpHo pa3paboTaHHbIE MIIH MIOATOTOBJIEHHbIE
COJIEHOMIBI LIS PaA04aCTOTHOrO BO30YKIEHU
HOHOB B 1uana3one yactoT 6omee 100 rKi u
cnocobHbIe paboTaTh NpH CPeaHEN MOLIHOCTH
Oonee 40 kBT

74534,

A
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25283, Cucremsbl [Jisi MPOM3BOJICTBA YPAHOBOI TUIA3MBI. 8515 80 900 0;
CrneunanbHO pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 8543 10 000 0
CUCTEMBI /17151 TPOU3BOACTBA YPAHOBOII MIa3Mbl J1Jisl
MCIOJIb30BAHMA Ha 3aBOAX TUIA3MEHHOIO paszieneHns

25284, Arperatsl ans coopa "npoaykra" u "XxBocTos" 8419 8998
METAJUINYeCKOro ypaHa.
CreunansHo pa3pabOTaHHbIE UM MOATOTOBIEHHbIE
arperarsl ajs coopa "nponykra" v "XBocTOB" 14
METaJITNYECKOro ypaHa B TBepaoii opme.
D11 arperatsl Juis cOOpa M3roTaBIMBAKOTCS U3
MaTepuasioB, CTOHKHUX K HArPeBY U KOPPO31H,
BbI3bIBAEMOI MapamMy METalJIMYECKOro ypaHa, Takux,
Kak rpauT, NOKPHITHII OKCHAOM UTTPHS, WIH TaHTal
WM 3aLIMLIAI0TCA MOKPLITHEM U3 TAKUX MaTepHasioB

2.9.2:8, Koxkyxu pa3neanTenbHOro MOayJis. 8401 20 000 0
CrnennaniibHO pa3paboTaHHbIe WK MOATOTOBJIEHHbIE
JU1S NCTIONIB30BAHNA Ha 000TaTUTENbHBIX YCTAHOBKAX
C TJIa3MEHHBIM pa3fieNeHneM LHINHAPHYECKHE
KaMmepsl 1Jisl TOMELeHNs B HIX HCTOYHHKA YPaHOBOI
T71a3Mbl, JHEPTeTHYECKOrO COJIEHONAA PainovacTOThI
U KOJIJIEKTOpOB "mpoaykra” u "XBOCTOB"

[TosicautenbHOe 3amedanue. Koxkyxu, ykasanHbie B myHkTe 2.5.2.8.5, IMEIOT MHOKECTBO
BXOZHBIX OTBEPCTHH ISl MOJAYM JNEKTPONUTAHMSA, coenrHeHni 1ndy3MOHHBIX HACOCOB,

a TaKoke s AMarHOCTUKH U KOHTPOJISt KOHTPOJIBHO-U3MEPHUTENbHBIX MpudopoB. OHM NMEIOT
MPUCTIOCOONEeHUS At OTKPBITHS M 3aKPbITHS, 4TOOBI 0OecneunTb 00CayKnBaHNEe BHYTPEHHNX
KOMITOHEHTOB, H M3TOTOBJIEHBI M3 COOTBETCTBYIOLINX HEMarHUTHBIX MaTe€PHANIOB, TAKHUX, KaK
HeprKaBero1as CTalb.

2529, CrneunanbHo pa3padoTaHHbIE UM MOANOTOBIEHHbIE
crcTeMbl, 000py/IOBaHNE M KOMIIOHEHTHI IS
MCMONB30BAHUS HA YCTAHOBKAX 3ME€KTPOMArHUTHOTO
oOoramieHns

Beonnbie 3ameuyanus. [Ipu 31eKTPOMarHUTHOM MPOLIECCE HOHBI METANMHYECKOrO YpaHa,
TMOJTy4eHHbIE TIOCPEACTBOM HOHH3ALINH IHTA0LIero Marepuaia us coneit (06braao UCL),
YCKOPSIOTCS ¥ TPOXOMAAT YepPe3 MarHUTHOE TOJIe, KOTOPOE 3aCTABSET HOHBI PA3IMYHBIX
H30TOINOB MPOXOANTH MO Pa3AMYHLIM HanpaeneHussM. OCHOBHBIME KOMITOHEHTaMH
3EKTPOMArHHTHOTO M30TOMHOTO CENapaTopa ABAAIOTCA: MArHUTHOE MOJIE I
OTKJIOHEHUs/pa3iesIeHN sl H30TOMOB HOHHOTO My4Ka, HCTOYHHK HOHOB C €ro CUCTEMOi
YCKOPEHHs U CHCTeMbI COOpa OTJeNIeHHBIX HOHOB. BeromoraTebHble CHCTEMBI U1 9TOT0
MpOLIeCca BKJIKOYAIOT CUCTEMY CHAOKEHNA MarHMTHOM HEPIrUeil, CHCTEMbI BBICOKOBOJILTHOIO
MUTAaHKUSA UCTOYHHKA MOHOB, BAKYYMHYIO CHCTEMY M OOLIMPHBIE CHCTEMbI XHMHYECKOMH
00paboTKH /17151 BOCCTAHOBJIEHUS! MPOAYKTA M OUUCTKH/PEreHepalni KOMIOHEHTOB.

25291, CrniennansHO pa3paboTaHHBIE WIH MIOATOTOBJIEHHbBIE 8401 20 000 0
CHUCTEMBI J1JI51 UCMOJIL30BAHUS HA YCTAHOBKAX
3JIEKTPOMArHUTHOTO oboraueHus
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25292,

252921,

25292.1.1.

2529212,

2529213,

CrnennanbHO pa3paboTaHHOE MITH NOATOTOBICHHOE
000py10BaHNE MU KOMITOHEHTbI JUIsl UCIIOIb30BaHUs Ha
YCTAHOBKAX 3JISKTPOMArHUTHOTO 00OTalleH s

CreunanbHO pa3paboTaHHbIe UIN MOATOTOBIEHHbIE 8401 20 000 0
JUTSL pa3fiesieHust H30TOMOB MPUPOIHOTO ypaHa,

00eTHEHHOTO ypaHa WM CIIeIHaTbHOTO

pacLIEIUISIOLErocs: MaTepyaa 3J1eKTPOMAarHUTHbIE

cernapaTopbl U30TONOB U 000py10BaHUE U

KOMIIOHEHTBI, BRJIKDYAaLHE!

CreunanbsHO pa3paboTaHHbIE UIN MOATOTOBIEHHbIE 8543 10000 0
OTACNBbHBIE WK MHOTOYHCJIEHHBIE HCTOYHHKH HOHOB

ypaHa, COCTOAIME U3 HCTOYHMKA Napa, MOHU3aTopa U

My4KOBOIO YCKOPHUTESA, H3rOTOBJIEHHBIE U3

COOTBETCTBYIOLIHX MATEpPHAJIOB, TAKNX, KaK Ipadur,

HeprKaBero1ast CTallb UM MeJlb, U CTIOCOOHBIE

obecrneunBark OOLINIH TOK B Iy4yke HOHOB 50 MA

unu bonee

Konnexkropbl HOHOB. 8401 20 000 0
CreunanbHo pa3paboTaHHbIE WK TOATOTOBJIEHHbIE

KOJUIEKTOPHBIE TUIACTHHbI, MMEIOLIKE ABE 1 Ooee

LIEIN ¥ nasa, 1uis coopa my4KkoB MOHOB

000TraIeHHOro H 00eIHEHHOTO ypaHa 1

U3rOTOBJIEHHbIE U3 COOTBETCTBYHOLINX MAaTEPUATIOB,

TaKUX, KaK rpauT UM HEPKABEIOIIAS CTallb

BakyyMHBIE KOKYXH. 8401 20 000 0
CriennanbsHO pa3paboTaHHbIE UIH MOATOTOBIEHHbBIE

BAKYYMHbBIC KOMKYXH I 3JIEKTPOMArHUTHBIX

CEernapaTopoB ypaHa, U3rOTOBJIEHHbIE U3

COOTBETCTBYIOLIMX HEMATHUTHBIX MaTepPHANOB,

TaKHX, KaK Hep}KaBe]'OU.Iaﬂ crajlb H ﬂpe,HHaIiHa‘leHHb[e

st padotel npu aasnernsx 0,1 Tla wnm HuKe

[MosicuurenbHoe 3ameuanue. Koxyxu, ykazanueie B nyHkre 2.5.2.9.2.1.3, cneumansHo
npeHa3HAYeHbI AJIs TOMELIEHHA B HUX HCTOYHHKOB HOHOB, KOJUIEKTOPHBIX IIACTHH U
BOJOOXJIAXKIAEMBIX BKIIAbILIEI 1 NMEIOT MPUCTIOCOONEHNs AN CoenHeHni andy3nOHHBIX
HACOCOB U NMPHUCNOCOONeHHs At OTKPBITHS U 3aKPBITHS B LEJISX U3BJICUeHHs U 3aMeHbl THX

KOMITOHEHTOB.
2.5252.14.

MarHuTHbIE NONMKOCHBIE HAKOHEYHHUKH. 8505902009
CreunanbHo pa3paboTaHHBIE WM TTOATOTOBIEHHBIE

MarHUTHbBIE MOJIFOCHBIE HAKOHEYHUKH, UMEIOLUE

nuaMeTp Oosiee 2 M, UCIIOIb3YEMbIE It 0OeCreYeH s

MOCTOSAHHOIO MarHUTHOIO MOJisd B aﬂeKTPOMaFHHTHOM

cenaparope U30TOINOB M ISl IEPEHOCa MATHUTHOTO

0Jis MEKIY PACIIOIOKEHHBIMH PSZIOM CErnaparopamu
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2.52922. BBICOKOBONILTHBIE HCTOYHHKH MTATAHHA. 8504 40910 0;
CrneunanbHo pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 8541 59 000 0
BbICOKOBOJIBTHBIE HICTOYHHMKH MUTAHUA AJIs1
MCTOYHMKOB MOHOB, 00agarome BCeMu
CIENYIOLMUMHU XapaKTePHUCTUKAMMU:
a) MOryT paboTaTh B HEMPEPBLIBHOM PEIKIME;
6) BeixoaHoe Hanpsikenne 20000 B nnu Gonee;
B) BBIXOOHOIT TOK 1 A mmu Oosee;
r) crabunu3zauns Hanpsokerust menee 0,01 npouenTa
B TeueHHe 8 4acos
2.52.923. HMCTOYHMKN NUTaHKUs 3€KTPOMArHMTOB. 8504 40910 0O;
CriennanbsHO pa3paboTaHHbIE WM MOATOTOBJIEHHbIE 8541 59000 0

MOUIHbIE HCTOYHUKH MUTAHHUA MOCTOAHHOTO TOKA 1St
3JIEKTPOMArH1TOB, 00JIaJat0I1e BCEMU ClIeYOLIMMH
XapaKTepPUCTHUKAMM:

a) BLIXOAHOMN TOK B HernpepbiBHOM pexkume 500 A unn
6osiee npu Hanpsbkenun 100 B win Gosee;

0) cTabunu3auus No TOKY WM HaNpsDKEHUIO He Xyke

0,01 npouenTa B TeueHue 8 4yacoB

2.6. VeraHoBKH U1 MPOU3BOACTBA UIIH
KOHLIEHTPUPOBAHMS TSKEJION BOJIbI, AeiTepus 1
COENMHEHUI eiTepust U CrielnaibHO pa3paboTaHHOe
MJIH MOATOTOBIEHHOE 000PYI0BAaHUE ISl HUX

BBonubie 3ameuanus. Tsaxenyro BOOY MOKHO MPOU3BOANTD, UCIIOJb3Ys pa3HYHbIE
npoueccel. OAHAKO KOMMEPUYECKH BBIFOAHBIMU SIBJISIFOTCS 1BA MPOLIECCA: MPOLECC
H30TOMHOro oOMeHa Bofbl U cepoBogopoaa (npouecc GC) u npoLecc H30TOMHOro 0OMeHa
ammuaka u Bogopoaa. [Ipouecc GC ocHoBaH Ha 0OMeHe BogOpoaa 1 AeHTEpHs MEKIY BOAOH
1 CEPOBOIOPOZIOM B CUCTEME KOJIOHH, KOTOPbIE IKCIUTYaTUPYHOTCS C XOJIOIHOM BEpXHeii
CeKIluel U ropsayeil HuKHel cexuueil. Boga TeyeT BHU3 MO KOJOHHAM, B TO BPEMS Kak
CEpOBOJIOPOAHBIN ra3 LMPKYJIUPYET OT AHA K BepLIrHe KoMoHH. s coneiicTeus
CMELIMBAHUIO ra3a ¥ BOJbl HCIIONB3YETCA PAJ AbIPHATHIX JIOTKOB. JleiiTepuii nepemeiaercs
B BOZly MPH HU3KHMX TEMMEPATypax U B CEPOBOOPO MPH BLICOKHX TEMIMEPATypax.
OOorainenHbie nefiTepueM ra3 WK BoAa YOAJIAIOTCA U3 KOJOHH NEepBOil CTYTIEHH Ha CThIKE
ropsuMX M XOJOAHBIX CEKLMI, U MPOLECC MOBTOPAETCA B KOJIOHHAX CIEAYIOIIEH CTYNEHH.
[TponyxTt nocnenHeii ¢assl - Bona, odoraueHHas aeiitepueM a0 30 MPOLEHTOB 1O Becy,
HaNpaBIAETCA B IUCTHIUIALMOHHYIO YCTAHOBKY JUIsi MPOM3BOACTBA PEAKTOPHO-YMCTOMN
TSKENOH BOJBL, TO ecTb 99,75 npoLeHTa no Becy OKMCH AeiTepus.

B npouecce o6meHa Mexay aMMHAaKOM H BOZIOPOJIOM MOKHO M3BJIEKaTh JeiTepHii n3 CHHTe3-
rasa rnocpejicTBOM KOHTAKTA C HKHJAKHM aMMHAKOM B NMPUCYTCTBUM katanusaropa. CuHTes-ras
royiaeTcs B OOMEHHbIE KOJIOHHbI U 3aTe€M B aMMHa4Hblil KOHBepTep. BHYTpH KOJIOHH ra3
MOAHMMAETCS OT JHA K BEpPLIMHE, B TO BPeMsl KaK JKUIAKUI aMMHAK TeUeT OT BEPLIHHBI KO JAHY.
Heiitepuii n3Baexkaercs U3 BOJOPO/A, COAEPIKALIErocs B CHHTE3-ra3e, 1 KOHUEHTPUPYETCs B
aMmmuake. AMMMAK NOCTYNAET 3aTEM B YCTAHOBKY /Il KPEKMHIa aMMHMaKa CO 1Ha KOJIOHHBI,
TOrza Kak ra3 coOMpaercsi B aMMHauHOM KOHBepTepe B BEpXHell 4aCTH KOJIOHHbI.

Ha nocneayromux cTyneHsx NpOUCXOAUT JajbHeiiee o0oraueHne, u myTem
OKOHYATENbHON AMCTHIIALIMM MPOU3BOANTCS PEaKTOPHO-uMCTas Tshkenas soaa. [lonaya
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CHHTe3-ra3a MoxeT ObITb 0OecriedeHa aMMHAYHOI yCTaHOBKOIH, KOTOpasi B CBOIO ouepesib
MOZKET OBbITh COOPYIKEHA BMECTE C YCTAHOBKOM 17151 TPOM3BOJICTBA TSAKENO0i BOMbI MyTEM
H30TOMHOro 0OMeHa aMMuaKka u Bojiopoaa. B nmpoliecce aMMHayHO-BOAOPOAHOTO OOMEHa B
KayeCTBE NCTOUYHHKA HCXOIHOTO JIeHTEpHsl MOJKET TaKKe MCTIONb30BaThCs 00bIUHAS BOJA.
MHorue npeaMeTs! KIo4YeBoro 000pyA0BaHus [/ YCTAHOBOK 10 MPOM3BOACTBY TSKeIOit
BOJIBI, HCnonk3yromux npouece GC mnn aMMuayHO-BOAOPOAHOrO 0OOMEHa, IMPOKO
pacnpocTpaHeHbl B HEKOTOPBIX O0Tpac/sx HedrexuMudeckoii mpompiiieHHocTH. OcobeHHo
3TO KacaeTcs HeDONbIIMX YCTAaHOBOK, Mcnonb3yromux nporecc GC. OnHako HeMHOrne
npeaMeTs 00opyaoBaHus saBnsTes ctanaapTHeiMu. [Iponecest GC u ammuauHo-
BOAOPOAHOr0 0OMeHa TpeOyroT 00paboTki OONBIINX KOJINYECTB BOCTIIIAMEHSAIO LIIMXCH,
KOPPO3HOHHBIX M TOKCHYHBIX JKUAKOCTEH MPH NMOBbIIEHHOM AaBneHni. COOTBETCTBEHHO MPH
pa3zpaboTke CTAaHAAPTOB MO MPOEKTHPOBAHUIO M HKCILTYaTaLUK /ISl yCTAHOBOK M
00opynoBaHusA, HCTIONB3YIOLUIMX 3TH MPOLIECCHI, YAeasieTcs: 00IbIIoe BHUMaHNE MOAOOpY
MaTepuaioB U UX XapaKTEPUCTUKAM C TeM, YTOObI 00ECTIeYHTh [JIUTEJIbHbINH CPOK CITyIKObI
NPH COXPaHEHUH BLICOKOIT Oe30macHOCTH U HajexxHocTH. Omnpenenenne MaciraboB
00yC/I0BNIMBAETCA I1aBHBIM 00pa30M COOOPaKEHHAMU IKOHOMHKH 1 HEOOXOAMMOCTH.,
Taxum oOpa3om, Oonbiuas 4acTh MPEAMETOB 00OPYIOBaHHS M3TOTABIMBAETCS B
COOTBETCTBMH C TpeOOBaHMSAMH 3akazunka. Cneayer OTMeTHTb, YTO Kak B npouecce GC,
TaK M B MPOLIECCE aMMHAYHO-BOJOPOIHOrO 0OMeHa npeAMeThl 000py10BaHMs, KOTOPBIE MO
OT/ETbHOCTH He pa3paboTaHbl HIIH HE MOATOTOBJIEHbI CMIELIMANIBHO 7T MPOU3BOACTBA
TSKENOH BOJbI, MOTYT COOMPATLCS B CHCTEMBbI, CIIELIMaIbHO pa3paboTaHHbIe UIH
MOArOTOBJIEHHBIE 71l MPON3BOACTBA TSHKENON BOAbI. [IpumepaMu Taknx cucrem,
MPHMEHAEMBIX B 000MX MpoLeccax, ABIAITCA CHCTEMA KaTaluTHYECKOr0 KPeKHHTa,
UCTIONBb3yeMasi B poLecce 0OMeHa aMMHaka ¥ BOJOPOZA, U AUCTHIUISIIMOHHBIE CUCTEMBI,
HCTIONB3YEMbIE B MPOLIECCE OKOHYATENBHOTO KOHLIEHTPUPOBAHUS TAXKENOI BOJBI, JOBOASLIEH
ee 10 YPOBHSI PeaKTOPHO-YHCTOIl.

2.6.1. YeTaHoBKH 1714 MPOU3BOACTBA TAKENO0M BObI, 8401 20 000 0
JefTepUs U AeHTEepUEBbIX COEAMHEHHH

262, CrneunanbHo pa3paboTaHHOE MK MOArOTOBIEHHOE
000py10BaHNE /ISl TIPOM3BOICTBA TSAKENOI BO/bI
MyTeM MCTIONb30BaHsA, MO0 mporecca 0OMeHa BOJIbI
1 cepoBoaOpoaa, mudo npouecca 0OMeHa aMMUaKa u
BOZIOpOAA

26.2.1. Bono-cepoBonopoHbie 0OOMEHHBIE KOJIOHHBI. 8401 20 000 0
CrneunanpHo pa3paboTaHHbIC WK MOATOTOBICHHbIE
JUISl IPOM3BOJICTBA TSAIKENON BOABI MMyTEM
HCNOJIb30BaHM MpoLecca H30TOMHOro 0OMeHa BObl
W CepoBOAOPOaa OOMEHHBIE KOJTOHHBI AHAMETPOM
1,5 M u OGonee, KOTOpbIE MOTYT 3KCILTyaTMPOBATLCS
TIPU JJaBJIEHHUSIX CBBIIIE WM paBHBIX 2 MIla

2022, I'a30oayBKM U KOMIIPECCOPBI. 8414 80 900 0
CrienpajibHO pa3paboTaHHbIE WIH MOATOTOBJIEHHbIE
JUTSL IPOM3BOJICTBA TSIKENOiT BOIBI MyTEM
WCTIONIB30BAaHMA MpoLiecca 0OMeHa BOZIbI U
CEpOBOIOPOAA OAHOCTYIEHYATbIE MAJIOHANIOPHbBIE
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2623,

2624,

2.6.2.5.

2.6.2.6.

(To ectb 0,2 MITa) ueHTpoOEKHbBIE ra30yBKH UIN
KOMIIPECCOPbI 15 LIUPKYJISILIMNA CEPOBOAOPOAHOIO
rasa (To ectb rasa, couepaxaunero H,S 6onee 70
MPOLIEHTOB M0 BECY), UMEIO1LIHE
MPOU3BOAUTENBHOCTb, MPEBBILIAKOLIYIO U PABHYHO
56 ky6. M/c npu 3KCTAyaTALMU MO JaBIEHUEM,
npesbiarorm nin pasubiv 1,8 MIla Ha Bxoxe, n
cHaOKeHHbIE CallbHUKAMH, YCTONYMBBIMU K
pozaericteuio HaS

AMMHaYHO-BOAOPOIHBIE OOMEHHBIE KOJIOHHBI.
CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbBIE
JUTSl TIPOU3BOJICTBA TSIKEINOH BOABI MyTEeM
WCTIONIb30BaHHA MpoLiecca 0OMeHa aMMHaka 1
BOZIOPOZIa aMMHUAaYHO-BOAOPOJIHBEIE OOMEHHbIE
KOJIOHHBI BBICOTOI1 Oosee win paBHoOii 35 M,
auameTpom ot 1,5 M 10 2,5 M, KOTOpbIE MOTyT
SKCIUTYaTHPOBATLCS T10]1 IaBJIEHUEM, TPEBbILIA0 UM
15 MTITa. D11 KOJOHHBI UMEIOT TAKIKE MO MEHbLIEH
Mepe 0HO 0TOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO
JK€ IMaMeTpa, 4TO M LMIMHIPHYECKas 4acThb, Yepes3
I{OTOpym MO]"}(T BCTABJIATBCA UJIH BLIHUMATBLCSH
BHYTPEHHHE YaCTH KOJIOHHbI

BH)’TpCHHI’iC HaCTH KOJIOHHBI M CTYIIEHYaTbIC HACOChI.

CrnennanbHO pa3paboTaHHBIE UM TTOATOTOBIEHHbBIE
BHYTPEHHME YaCTH KOJIOHHBI U CTYMEHYAThIe HACOCHI
JUIsl KOJIOHH 1Sl IPOU3BOCTBA TSXKEJIOH BOABI ITyTEM
WCTIONB30BaHMS MPOLIECCa AMMUAYHO-BOIOPOIHOTO
oOMeHa.

BHyTpeHHHEe 4acTH KOJIOHHBI BKJIIOYAIOT CTIELHATBHO
pa3paboTaHHbIE KOHTAKTOPBI MEKIY CTYEHAMH,
cOozeCTByOLHEe TECHOMY KOHTaKTy ra3a
KHIKOCTH.

CTyneH4aTbie HACOCHI BKJIIOYAKOT CeLUaIbHO
pa3zpaboTaHHbIE MOTrpyKaeMbie B KUAKOCTh HACOCHI
JUIS LUPKYJIALIMH JKAAKOrO aMMHaKka B rpejesax
00beMa KOHTAKTOPOB, HAXOJSIINXCS BHYTPH
CTyrneHel KOJNIOHH

YcTaHOBKM /11 KPEKMHIa aMMHaKa,
IKCIUTYaTHPYEMBbIE MO AaBIEHNEM, MPEBBIIAKLIINM
wiu paBHbeiM 3 MIla, cieuunansHo pa3paboTaHHbIE
WJIM MTOATOTOBJIEHHBIE 715 MPOM3BOACTBA TAKEIJIOH
BOJIbI Iy TEM MCIOJIb30BAHUS MTPOLIECCA H30TOMHOIO
oOMeHa amMMHaka U BoIopozaa

HHppakpacHbie aHaIM3aTOPbI NOrJIOLIEHHS,
CIIOCOOHBIE OCYIIECTBIISATh AHAJIN3 COOTHOLIEHHSI

A

8401 20 000 0

8401 20 000 0;
8413 70

8401 20 000 0

9027 30 000 0
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MEXXIY BOIOPOIOM M NeHTepreM B pealbHOM
MacuTade BpEMEHH, KOI/1d KOHLIEHTPALUKU AeiTepus
paBHbI Unu npeBbiuaT 90 NPoOLEHTOB Mo Becy

2.6.2.7. Karanutnueckue neun nns nepepadoTku 8401 20 000 0;
000raleHHOro AeiTeprueBoro ras3a B TSXKeJyr BOLY, 851439 000 0
CrenuanbHo pa3paboTaHHbIe WM MOATOTOBIEHHbIE
JUTSL TPOM3BO/ICTBA TSIKENOi BOJBI MyTEM
HCTIOJIb30BaHUsA MPOLEcca H30TOHOIO0 OOMeHa
aMMuMakKa v Boaopoaa

2.6.2.8. KomrnekTHble cucTeMBI 000rateHus TSIKEIOH BOIbI 8401 20 000 0

1 KOJIOHHBI 17151 HUX.

CrnienpanbHo pa3paboTaHHbIE WIH MOATOTOBJIEHHbIE
KOMIUIEKTHBIE CHCTEMBI 0OOTaIeH s TAKEION BOIBI
M KOJIOHHBI JUIsl HUX 1713 000TralleHns TSKeNO0il BOibl
JI0 KOHLIEHTpauuy neiftepust, MpUMeHseMOoit

B peakropax

[MosichnrensHoe 3amedanyie. CuCTeMBI, KOTOPbIE OOBIMHO HCMOJIB3YIOT JUCTHIIISLIAIO BObI
IUIsl pa3zesieHns TSUKeNI0i U JIerkoil BO/ibl, CreLHaNIbHO pa3paboTaHbl WK MOATOTOBNIEHbI s
MPOU3BOACTBA TSAXKEJIOH BOJbI, PUMEHSEMOI1 B peakTopax (00bIMHO C COIepikaHHeM OKCHaa
neiirepus 99,75 nporueHTa Mo Becy) U3 MUTALLEH MX TSHKENO0i BOAbl MEHbLLIEH

KOHLIEHTPA LM,

2.6209. CrnienuaibHO pa3paboTaHHbIE WIH MOATOTOBJIEHHbBIE 8401 20 000 0
aMMUayYHbIe CHHTE3UPYIOLIHE KOHBEPTEPhI UIH
aMMUIAa4HbIE CUHTE3HPYIOIINE CeKLUN /ISt
MPOHM3BOJICTBA TAKENO0H BOAbI MO TEXHONOTHH
M30TOMHOro 0OMeHa aMMHaka 1 Boaopoja

[TosicHurenbHoe 3ameuanue. KoHBepTepbl MM CEKLIMN, YKa3aHHbIE B MyHKTE 2.6.2.9,
MPUHUMAIOT CUHTE3HMPOBAHHBIN a3 (a30T ¥ BOAOPOI) M3 AMMHAYHO-BOIOPOIHOI OOMEHHOI
KOJIOHHBI (MJIH KOJIOHH) BBICOKOI'O ABJEHNUs, a CHHTE3HPOBAHHBIH aMMHAK BO3BPALLAETCs

B TY JK€ KOJIOHHY (MJIM KOJIOHHBI).

2.7, YcTaHOBKM 117151 KOHBEPCUH YPaHa U IUTyTOHUSA 15
WCTIOJIb30BAHHS B [POM3BOJACTBE TOMJIMBHBIX
5JIEMEHTOB U Pa3zieseH’H H30TOMNOB ypaHa 1
000pyn0BaHue, creumuanbHo pa3paboTaHHOE HiH
TIOAATOTOBJIEHHOE JJIst 3TOr0

[TosicuurensHoe 3amevanue, IIpon3BoACTBO TOMIMBHBIX 3JIEMEHTOB M Pa3fe/ieHNne N30TOIOB
ypaHa OCYLIECTBIISIETCS HA YCTAHOBKAX, KAK OHM OTpeeseHbl B MyHKTax 2.4 u 2.5
COOTBETCTBEHHO.

[Ipumeuanmne. OCHOBHBIE KOMITOHEHTHI 000PYIOBAHMS YCTAHOBOK JIJIs1 KOHBEPCUHU YpaHa
MJIYTOHHUS 7151 MICMONABb30BAHMS B TPOM3BOJICTBE TOMJIMBHBIX 3JIEMEHTOB U pa3/ieieHnn
M30TOINOB ypaHa MoAJekKaT 3KCIOPTHOMY KOHTPOJIO. Bee yeTaHOBKH, CHCTEMbI W CrIeLHaJIbHO
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pa3paboTaHHOE HJIM TIOATOTOBIEHHOE 000PYI0BaHNE MOTYT OBITH MCTIOIb30BaHbI IS
00paboTku, MPOM3BOACTBA WM UCIIONIB30BAHUS CIELIMAIbHOIO PaCIlensoLerocs
Marepuaia.

231 YcraHOBKY 7151 KOHBEPCHH ypaHa M 000py10BaHuUe,
CreLHabHO pa3paboTaHHOE WM MOATOTOBJIEHHOE
JUISL 5TOTO

BBonnbie 3ameuanus. B yctaHoBKax u cuctemax Juis KOHBEPCHH ypaHa MOXKET
OCYIIECTBJISITHCS OHO MITH HECKOJIBKO MPEBPALIeH il N3 OTHOT0 XHMHYECKOTO COeIMHEHHS
ypaHa B Ipyroe, BKJIKYas KOHBEPCHIO KOHLIEHTPAToB ypaHoBoii pyasl B UO;, KOHBEpPCHIO
UO; B UO,, xonsepcuio okucios ypana B UFy, UF; nnu UCL,, kousepcuto UF B UFg,
koHBepcuio UFg B UF,, kousepcuto UF4 B MeTanmu4eckuii ypaH U KOHBEpPCHIO (TOPHIOB
ypana B UO,. MHor#e kiroueBbie KOMIIOHEHTb! 000Py10BaHHs YCTAaHOBOK /1711 KOHBEPCHH
ypaHa XapakTepHbl [JIA HEKOTOPBIX CEKTOPOB XUMHYECKOI 00pabaTeiaroieit
rnpomsitieHHocTH. Hanpumep, Biabl 000pya0BaHus, UCIOIB3YEMOrO B 3THX MpOLEccax,
MOTYT BKJIOUYATh TIeYH, KapyCeJbHbIe MeYH, PEaKTOPHI C MCEBI00KNIKEHHBIM CI0eM
KaTaJnu3aTopa, KapoBble PeaKTOpHbIe OalHH, KUAKOCTHBIC UEHTPU(YIH, ANCTHIISILIHOHHBIE
KOJIOHHBI 1 )KNAKOCTHO-)KMKOCTHBIE SKCTPAKLMOHHBIE KOJOHHBIL. Jlaneko He Bce
KOMIOHEHThI 000pY10BaHMSI UMEHOTCS B "TOTOBOM BHje", DONbIIMHCTBO M3 HUX J0JIKHBI
ObITb MOArOTOBJIEHBI COMIACHO TPeOOBaHMAM 1 CrieLH(UKaLHsIM 3aKa3unka. B HEKOTOpBIX
crnyqasx Tpedyercst yunThIBaTh CNeLHaibHbIe MPOEKTHBIE 1 KOHCTPYKTOPCKIE OCOOEHHOCTH
JUIs 32LUThI OT arPECCUBHBIX CBOHCTB HEKOTOPbLIX N3 00padaTbiBaeéMbIX XHMHUYECKHUX
semectB (HF, F,, CIF; u dropunsi ypana), a Taioke BOnpoChl ssAepHoii kpuruaHocTH. Bo Beex
MPOLEccax KOHBEPCHH YPaHa KOMITOHEHThI 000PYI0BaHHA, KOTOPBIE OTJENBHO CMeLHATbHO
He pa3paboTaHbl NN HE MOATOTOBIIEHBI IUIsi KOHBEPCHH YPaHa, MOTYT ObITh OObEeIHHEHbI B
CHCTEMBI, KOTOPbIE CMELHAaNbHO Pa3paboTaHbl WK MOATOTOBJIEHBI /TS NCTIONB30BAHNS B
LeJIsIX KOHBEPCHH ypaHa.

2.7.1.1; CneunanbHo pa3paboTaHHbIE WIH MOATOTOBJIEHHbBIE 8419899890
CUCTEMBI JIJIi KOHBEPCHM KOHLIEHTPATOB YPaHOBOH
pyast B UO;

[TosicautensHoe 3ameuanue. Konsepcus KOHLEHTpATOB ypaHoBOM pyasl B UO; MoxeT
OCYLIECTBJIATLCS CHAaYaa MoCPeACTBOM PACTBOPEHHS PY/Ibl B a30THOI KMCIIOTE U 3KCTPAKLIMK
OYMLIEHHOI0 reKcarupara ypaHuJIAHHUTPaTa ¢ NOMOLIbIO TAKOTO pacTBOPUTENS, KaK
tpudyTungocdar. 3aTem rekcaruapar ypaHuiauHutpara npeodpasyercs B UOz nubo
MOCPeACTBOM KOHLEHTPHPOBAHUS U IEHUTPALMK, TMO0 MOCpeCTBOM HelTpanu3auuu
razoo0pa3HeIM aMMHUAKOM IS TIOJYUYEHHs AUypaHaTa aMMOHHS C MOCIEAYO e
dunbTpauueil, cymkoi 1 KaTbLIMHUPOBAHHEM.

2.7.1.2, CrneunansHO pa3paboTaHHbIE WK MOATOTOBIEHHbIE 8419 89 989 0
cuctembl ans kousepcun UO; B UF;

[TosichutenbHoe 3amedanune. Konsepcust UO3 B UFs MOKeT oCymecTBasIThCs
HenocpencTBeHHo propuposanuem. s npouecca TpedyeTcess HCTOYHHUK
razoo0pasHoro ¢gropa uim TpPexGTOPUCTOrO XJIOpa.

75 i e CrieumanbHO pa3padOTaHHbIE WU MOATOTOBIEHHbBIE 8419 89989 0
cuctemb! 1151 kouBepcuu UO; B UO,
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IMosicautensHoe 3ameyanne. Konsepcust UOs B UO; MOKET OCYLIECTBISATHCSA NOCPEICTBOM
BocctaHoByieHHss UQ3 ra3000pa3HbIM KPEKHHI-aMMUAKOM HJTH BOJOPOIOM.

2714, CrnienpansHo pa3paboTaHHbIE WIIH MOATOTOBJIEHHbIE 8419899890
cuctemb! 1151 kousepceuu UO, B UF,

[TosicuurensHoe 3ameuanune. Konsepeust UO; B UFy MOxeT ocyLecTBIATECS MOCPEACTBOM
peakuun UO; ¢ razoobpasubim ropuctsiM Bogopoaom (HF) npu Temneparypax 573 - 773 K
(300 - 500°C).

7 CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbBIE 8419 89989 0
cuctembl anst kKoHBepeuu UFy B UFg

[ToscantensHoe 3amedanue. Konsepcusa UFy B UFs MokeT oCymiecTBAATLCA MOCPEACTBOM
3K30TEpPMUYECKOIT peakuun ¢ propom B peaktopHoii 6amHe. UFs koHneHcupyercs u3
ropsiuUX JIETYYHX ra30B MOCPENCTBOM MPOMYCKaHUs NMOTOKA ra3a uepes XOJOAHYIO JOBYIIKY,
oxnaxkneHnyro no 263 K (-10°C). Ina npouecca TpedyeTcs HCTOYHHMK ra3zoo0pasHoro ¢ropa.

2716, CriennasabHO pa3padOTaHHbIE UIIN MOATOTOBIEHHbBIE 8419 89989 0
cucremsl 11 kouBepcun UF, B MeTayuinueckuii ypas

[TosicuurensHoe 3ameuanune. Kousepeus UF,4 B MeTannnueckuii ypan ocyLecTsisercs

MOCPENCTBOM €r0 BOCCTAHOBJIEHHsI MATHUEM (KPYITHBIE TTAPTHN) UJIH KaJIbIHeM (MaJibie
naptun). Peakiys ocyliecTBiseTcs Npu TeMrepaTypax Bbllle TOYKH MIaBIeHHs ypaHa

(1403 K (1130°C).

2. 717 CrnenpanbHo pa3paboTaHHbIE WK OATOTOBIEHHbIE 841989989 0
cucremsl 1iist kouBepeuu UFg B UO;

[MosicuurensHoe 3amedanne. Konsepcust UFg B UO,; MOKET OCYLIECTBAATHCS MOCPEACTBOM
onHoro M3 Tpex npoueccos. B nepsom npouecce UFs BoccTaHaBaMBAaETCst M FHIPOJIN3YETCS
B UO; ¢ ucnonszoBanuem Bogopoaa u napa. Bo sropom npouecce UF, runponusyercs
pacTBOpeHHEM B BOJIE, 111 OCAKACHUS MypaHATa AMMOHUS 100aBIA€TCS aMMHAK, a
nuypaHar BocctaHaBnusaercs B UO, Bomoponom npu temnepatype 1093 K (820°C).

[Tpu Tperbem npouecce razoodpasusie UFg, CO, 1 NH; cmemnnBaioTcs B BOze, Ocakaas
ypaHuikapOoHaT aMMOHMS. Y paHHIKapOOHAT AMMOHMS CMELIUBAETCS C apoM

u Bogoponom npu temneparypax 773 - 873 K (500 - 600°C) nnsa npoussoactea UO;.

Kongepcus UFg B UO; 4acTo oCyLecTB/IsSeTCsl Ha NepBoil CTYNeHU YCTaHOBKH
IO U3TOTOBJIEHHIO TOTUIHBA.

2.7.18. CreunanbHo pa3padoTaHHbIE UM MOATOTOBIEHHbIE 841989989 0
cuctemsl 111 koHBepcun UFs B UF,

[TosicuurenbHoe 3ameuanue. Kousepeust UFg B UF, MoxkeT ocy1ecTBasSTECS MOCPEACTBOM
BOCCTAHOBJIEHHsI BOJIOPOIOM.

A CneunanbHo pa3paboTaHHbIE WM MOATOTOBJIEHHbBIE 8419 89 989 0
cuctemsl st kousepeun UO; B UCly

[MosicuurenbHoe 3amedanue. Kousepcust UO; B UCl) MOKeT OCYIIECTBIAATLCSA MOCPEACTBOM
OZIHOTO M3 IByX mnpoueccos. B nepsom npouecce UO; B3aUMOAENCTBYET C TETPAXJIOPHAOM
yraepoaa (CCly) npu temneparype npubnusutensno 673 K (400°C). Bo BTopom npouecce
UQO; B3aumogneiicTByeT npu Temnepatype npudanzurensHo 973 K (700°C) B npucyTcTBUN
Ca)kM, MOHOKCHJA yriepoaa 1 xjopa ansa npoussoacrea UCI,.
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2012, YcTaHOBKH 11719 KOHBEPCHH TUTYTOHHA M 8419 89989 0

000pyn0BaHue, CrieLHanbHO pa3paboTaHHOE Ui
TIOATOTOBJIEHHOE JJIsl TOrO

BBoznHble 3ameuannsi. B ycTaHOBKax u cucteMax s KOHBEPCHUM TLTYTOHUS MOYKET
OCYILIECTBIATHCS OQHO MM HECKOJIBbKO MpeBpalleHnil IIyTOHUS U3 OJHOI0 XUMHUYECKOTro
COeIMHEHNs B APYToe, BKJIFOYas KOHBepCHIO HuTpaTa rnyToHust B PuO,, kousepcuto PuO,

B PuF,, kousepcuro PuF4 B MeTannnyeckuii ruryToHuil, Y CTaHOBKM 111 KOHBEPCUH [Ty TOHUS
OOBIYHO ACCOLIMUPYIOTCS € YCTPOIICTBAMU MO BBIAEIEHHIO TUTYTOHUS, HO JIOJIKHBI TaKIkKe
acCOLMMPOBATHLCSA M C YCTPOICTBAMHM IO MPOU3BOACTBY MJIyTOHHEBOTO TOrUIMBa. MHorne
KJIFOYEBBIE KOMITIOHEHThI 000PY10BaHHs YCTAHOBOK [1Jisi KOHBEPCHH Ty TOHUS XapaKTePHBI
JUISl HEKOTOPBIX CEKTOPOB XHMUYECKOil oOpabaTeiBarouieil mpombitneHHocTH. Hanpumep,
BHJ1bI 000PYA0OBaHUs, UCMOJIB3YEMOTO B 3THX MPOLIECCaX, MOTYT BKJIIOYATh MEYH,
KapyceJbHbIe Me4H, PEaKTOPbI C MCEBAO0KIIKEHHBIM CI0EM, MIIaMEHHbIE PEaKTOPHbIe DallHu,
’KMJIKOCTHBIE UEHTPU(pyru, AMCTUIALMOHHbBIE KOJOHHBI 1 JKHIKOCTHO-)KUAKOCTHBIE
3KCTPAKLMOHHbBIE KOJIOHHBL, 4 TAK)KE ropsiuue KaMepbl, NepyaTovHbie OOKChI 1
MaHUMyIATOphl. Jlanexko He Bce KOMMOHEHTHI MMEKTCA B "'roTOBOM Buae", OONBIINHCTBO

U3 HUX JOJIKHBI OBITh TOATOTOBJIEHBI COTIACHO TPeOOBAHUSM U crieln(UKALINAM 3aKa34HKa.
Ocoboe BHMMaHHE NPH MTPOEKTUPOBAHNUN CJIEAYET YIEJAThH CTIeLNAJIbHBIM BOIPOCaM
paznalMOHHOM M TOKCHYHOI 0€30MacHOCTH, a TakiKe BOMPOCaM, CBA3aHHBIM C
KPUTHUYHOCTBIO. B HEKOTOPBIX ciiydasix TpeOyeTcsl y4UThIBATh CHEeHalbHbIE TPOEKTHBIE

1 KOHCTPYKTOPCKHE OCOOEHHOCTH JIJIsi 3aLUUTBI OT ArPECCUBHBIX CBONCTB HEKOTOPBIX U3
obpabarbiBaeMbIx XxuMuieckux Bewects (Hanpumep, HF). Bo Bcex npoueccax kOHBEpCHH
IJIyTOHUS] KOMITOHEHTbI 000PY10BaHMUS, KOTOPbIE CMELHaTbHO He pa3padoTaHbl HIIH He
[MOJArOTOBJICHBI JUIsi KOHBEPCUH TUIYTOHUS, MOTYT ObITh O0OBbEAMHEHbI B CUCTEMBbI, KOTOPbIE
CMeLUHaNbHO pa3padoTaHbl MM MOATOTOBIEHbI ISl HCTIOB30BAHUSA B LEJIAX KOHBEPCUH

TUTY TOHMUS.

2.1.2.1. CrneunanbHo pa3paboTaHHbIE WK MOATOTOBIEHHbIE 8419 89989 0
CHCTEMBI I/l KOHBEPCHU HUTpATa IJIyTOHUS B OKCHJL

[MosicunrenbHoe 3amedanne. OCHOBHBIE ONEPALNK, BXOASIINE B 3TOT MPOLIECC: XPaHEHNUE

1 KOPPEKTHPOBKA HCXOMAHOIO TEXHOJIOTHUECKOTO MaTepHaa, OCaxJ1eHHe 1 pa3jiesieHe
TBEPAOIT M JKUAKOIT (pa3bl, MpoKaIHBaHKHe, 0OpalleHne ¢ MPOAYKTOM, BEHTHJISILIUS,
oOpaleHune ¢ 0TX0AaMHu U yrpasieHue npoueccoM. CHcTeMbl, MPUMEHsEMbIE B POLIECCE,
SBJISIFOTCS CHELHAJIBHO MPUCTIOCOONIEHHBIMU TAKUM 00pa3oM, 4ToObI H30€XKaTh KPUTUYHOCTH
1 paaMalMoOHHbIX 3¢ (eKTOB, a TAK)Ke CBECTH K MUHIMYMY OMACHOCTH, CBSI3aHHbIE C
TOKCHMYHOCTBIO. Ha OonblIMHCTBE yCTAHOBOK MO nepepadoTKe 3TOT MPOLECC BKIKYAeT
KOHBEPCHIO HUTpATa MIyTOHNA B AMOKCHA MJIYTOHMS. B Ipyrux ciaydasx mpoueccsl MOryT
BKJTIHOYATh OCAkKAeHHe OKCalaTa riIyTOHHS MM MepOKCH/IA LTy TOHHS.

2722 CneunanbHO pa3paboTaHHbIE UM MOATOTOBIEHHbIE 8419899890
CHCTEeMbI 1151 IPON3BOJCTBA METAJINYECKOrO
TUTYTOHUS

[TosicuuTenbHOe 3amedanue. ITOT npolece OObIMHO BKAOYAET (TOPUPOBAHHE AMOKCHIAA
[JTyTOHHs, Yalle BCEro ¢ NPHMEHEHHEM BbICOKOAKTHBHOIO (PTOPHCTOrO BOXOPOAA, C LIEbIO
nosy4enust GTopua rniyTOHMs, KOTOPbIi BIOCNEACTBHH BOCCTAHABINBAETCS € TIOMOLIBIO
METALNIHYECKOro KalbLHs BbICOKOH YHUCTOThI A0 MOJIYHEHHSI METAJIJINYECKOTrO IJIYTOHUSA K

i

.
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Kon

Ne myHkra HaumeHoBaHue TH B3/ EASC

¢ropuna xaneuys B Buze nuaka. OCHOBHbIE ONepalvy, BXOASLIHE B 3TOT MPOLECC:
¢ropupoBanue (HanpuMep, ¢ MPUMEHEHHEM 000PYI0BaHNsI, Co/lepKaLero 0J1aropoaHble
MeTaJUIbl WIH 3L UIIEHHOIO MOKPBITHEM M3 HHX), BOCCTAHOBJIEHHE MeTalia (Harnpumep, ¢
NMPHMEHEHHEM KepaMHYE€CKHUX THIJIEI), BOCCTAHOBJIEHHE L1aka, oOpalleHue ¢ MPOIYyKTOM,
BEHTHJISILIUS, OOpalleHre ¢ OTX0AaMH U yripasjieHue npoueccom. Cucrembl, MpuMeHseMble
B MPOLECCe, IBASKOTCS CMELHaNbHO MPUCTIOCODONEHHBIMU TAKUM 00pa3oM, 4ToObI n30exaTh
KPUTHYHOCTH U pPaJHaLMOHHBIX 3 EKTOB, a TAK)KEe CBECTH K MHHUMYMY OMAacHOCTH,
CBSI3aHHBIE C TOKCHMHOCTBIO. B Ipyrux crny4asx npoueccsl MOTyT BKIOHYaTh (PTOPUPOBaHNE
OKCanaTa rIyTOHUS! MM TIEPOKCH/IA TITYTOHHS, 33 KOTOPBIM Cle/lyeT BOCCTAaHOBJIEHNE
MeTala.

2.8. TexHomornu, CBA3aHHbIE CO BCEMH BKIFOYEHHBIMH B
pasnen 2 HaCTOALLEro CHHCKa MpeaMeTaMH

2.8 ITporpammHOe obecrevueHne, CBA3aHHOE CO BCeMU
BKJIKOYEHHBIMH B Pa3zie/ 2 HaCTOALIEro CIHCKa
npeaAMeTaMu

*
Cm. NPUMCHAHHA K HACTOALIEMY CITHCEY.

[Ipumevanus:

1. ITpuHaIeKHOCTh KOHKPETHOIO TOBapa WIJIM TEXHOJIOTMM K TOBapam
M TEeXHOJIOTHSAM, TOJISKALIMM SKCIOPTHOMY KOHTPOJIKO, ONpeaessieTcs
COOTBETCTBHMEM TEXHMYECKMX XapaKTEePUCTUK 3TOr0 TOBapa WM 3TOM
TEXHOJIOTMM  TEXHUYECKOMY  ONHCAaHWIO,  TMpUBEJACHHOMY B  rpade
"Haumenosanue" Hactosuero cnucka. Koael enunoit ToBapHOli HOMEHKIATYpBI
BHELIHE3KOHOMHUYECKOW JeATe/IbHOCTH EBpa3uiicKoro 3KOHOMHYECKOTO COHO3a
(xon TH B3J1 EADSC), npuBe/ieHHbIE B HACTOSILIEM CITMCKE, HOCST CIIPABOUHbIH
XapakTep.

2. Ilepenaua nporpammHOro oGecnedyeHus, CrelMaIbHO pa3padoTaHHOrO
WIHM TOATrOTOBJIEHHOIO JUIsi pa3pabOoTKH, MPOU3BOJACTBA WM HUCHOJIb30BaHUS
mo00ro mpeaMera B HACTOSIIEM CIUCKE, B TAKOW JKE€ CTENEHU IMOJUIeIKUT
JKCIIOPTHOMY KOHTPOJKO, KAk M caM 3TOoT mnpeamer. Jlos mnepenauu
NPOrpaMMHOIO OOECNeUYeHUsl MPUMEHSIOTCS TAKUE K€ TPUHIMIBI, KaK U st
nepeladyd TEXHOJIOTUH.

3. TepMHHBI, HCIOJIb3yeMble B  HACTOAINIEM CIHCKE, O3HAYaIOT
CIIeTyIOLIEE:

"B OOIIECTBEHHOM JOCTOSIHMM' - TEXHOJOrMS WIM TNpPOrpaMMHOe
oOecrieueHue, npeaocTaBiseMbie 0e3 OrpaHMuYeHMd HA MX JajbHelee
pacnpocTpaHeHue (OrpaHWUYEHMs, CBSI3aHHbIE C AaBTOPCKUMHU I[IpaBaMu,

344 (19
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HE WMCKIIOYAIOT TeXHOJOTHIO MIM TpOorpaMMHOe obecrieueHue W3 paspsjia
HAXOIAIIMXCA B OOIIECTBEHHOM JOCTOSTHHH ),

"Ipyrue 3IeMeHTHl" - BCE 3JIEMEHTHI, 3a UCKIIIOYEHHWEM BOJOPOJa, ypaHa
¥ TUTYTOHHS,

"Hcnonb30BaHMe" - SKCIUTyaTallMs, YCTaHOBKA (BKIIOYAs YCTAaHOBKY Ha
TIOIIAAKe), TEXHUUECKOoe oOcnykuBaHue (TpoBepKa), TEKYIIHH PEMOHT,
KaruTaJbHBII PEMOHT WJIM MOJEPHHU3AINA;

"MuKponporpaMma”’ - MOCJIEI0BATEIBHOCTh SJIEMEHTAPHBIX KOMaH/,
XPaHALIMXCA HA CHELUaJIbHOM 3alOMUHAIOLIEM YCTPOMCTBE, HCIOJHEHUE
KOTOPBIX MHULIUMPYETCS 3amyCKaoLeH KOMaH /101, BBE/ICHHOM
B PETUCTP KOMAHI,

"mporpamma" - TOCIEAOBATENbHOCTh KOMAaHA A OCYILECTBIICHUS
npouecca, npeacTaBjeHHas B Takoi opmMe, 4TO OHA MOXKET ObITh BBIINOJIHEHA
IEKTPOHHBIM KOMIIBIOTEPOM WIIH MOKET ObITh npeBpaLieHa
B Takyro opmy;

"mporpammHoe obOecrnieueHne" - HaOOp M3 OJHOM WM HECKOJIbKHX

NporpaMM  HWJIM  MHMKPONpPOrpaMM,  CIEUHMATIBHO  pa3pabOTaHHBIX  MJIM
MOJArOTOBJICHHBIX Ul pa3pabOTKU, MPOU3BOACTBA WIIM HUCIIOIb30BaHUA JTEOOOT0
MpeaMeTa, BKJIIOYEHHOTO B HACTOSIIMN CHUCOK, 3a(pMKCHPOBAHHBIX HA KAKOM-
JIN00 0CsA3aeEMOM HOCHTEIIE,

"Mmpou3BoACTBO" - BCE TMPOU3BOJACTBEHHbIE JTalbl, TaKHE, Kak
COOPY:KEHHE, TEXHOJIOTUS TNPOU3BOACTBA, W3TOTOBJIEHUE, WHTETPUPOBAHUE,
MOHTaXK (cOOpKa), KOHTPOJb, WCIBITAHUA, MEPONPHUATUA MO OO0ECNEYSHUIO
Ka4ecTBa;

"pa3zpaboTka" - Bce cTaauMM 10 TPOM3BOJCTBA, TAaKHUE, Kak
NPOEKTUPOBAHUE, TMPOEKTHBIE MCCIIENOBAHUSA, AHAJIU3 NPOEKTHBIX BapUAHTOB,
BbIpa0OTKa KOHLENLMIA MPOEKTUPOBAHUsA, COOpKAa M HMCHBITAHUE MPOTOTUIIOB
(omBITHBIX ~ O0pa3lOB), CXEMbI OMNBITHOTO MPOM3BOJACTBA, TEXHUYECKAS
JOKYMEHTAlMsA, TMPOUECC peaJM3aldl TNPOEKTHBIX [aHHBIX B HW3JIEIHE,

CTPYKTYPHOE NPOEKTUPOBAHHE, KOMITJIEKCHOE NPOEKTHPOBAHHUE,
KOMITIOHOBOYHAs CXEMa,
"TexHuueckas mnoMomis" - o0ydeHHe, MEpPONPHATHS MO TOBBILIEHUIO

KBanM(pMKaIMK, TIPAaKTHYECKasi IMOJArOTOBKA KaJapoB, MpeoCcTaBIeHue paboueit
uH(OpPMALIMKM, KOHCYJIbTAaTUBHBIE YCIyrd. Takas moMoIlb MOKET BKJIKOUATh B
ce0s nepenavy "TEXHUYECKUX JAHHBIX "

"TeXHUUECKHE JaHHbIE" - YEPTEKH WM UX KOIMHUM, CXEMBbI, JUarpaMMbl,
MoaeH, (DOpPMYyJibl, TEXHHUECKHWE TPOEKThl W crenu(uKaiuu, CrpaBOYHbIE
MaTepUalbl, PYKOBOACTBA ¥ WHCTPYKIMH. OTH JaHHBIE MOTYT OBITh
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npexncraBieHsl  (3aduKkcupoBaHbl) HAa  OyMakKHBIX ~ HOCHUTENSIX  WIM
3auKkcUpOBaHbl HA JMOOBIX JPYTrUX MaTepPHallbHBIX HOCHTENAX JIUOO0
pasMellleHbl B yAAJICHHBIX (pacrpelenieHHbIX) YCTpPOHMCTBAX  XpaHEHHS
uHpOpMaIHH;

"rexHosorua" - cremuanabHas WHQOpMauMsA, KoTopas TpelOyeTrcs s
pa3paboOTKH, TPOM3BOJACTBA WJIM  HUCIOJb30BaHWSA JO0OTO  mpeamera,
BKJIFOUEHHOTO B HACTOSIIMH CMUCOK. DTa MH(pOpMAaLUi MOKET MepeiaBaThes B
BUJE '"TeXHMUECKOW MOMOINM' WM "TexHHueckuX AaHHbIX". OnpeaeneHue
TEXHOJIOTMM HE PACHPOCTPAHACTCS HA TEXHOJIOTHIO, HaXOJALLyIOCS B
OOIIECTBEHHOM JAOCTOSHUH, WM (DyHIAMEHTAIbHbIE HAYUHbIC MCCIIEIOBAHUA, a
Takke Ha MHOOPMAIIMIO, MHUHUMAJIBHO HEOOXOAUMYI i1  O(hOpPMIIEHHS
MaTEHTHOM 3aABKH,

"(pynaameHTanbHBIC HayYHBIC UCCIICAOBAHUA' - DKCTICPUMEHTAJIBHBIC HITH
TeOpeTHUeCKue padoThl, BEAYLIHECH, IVIaBHBIM O00pa3oM, ¢ UEJIbIO IMOJYyYEeHHUs
HOBBIX 3HaHUN 00 OCHOBOMOJIArAKIIMX MPUHUUINAX SBJICHUN U HAOIKO1aeMbIX
(bakTax, HE HamNpaBJICHHbIC B MEPBYIO OYepe]b HAa JOCTHKEHHE KOHKPETHOH
NPAKTUYECKOM LIeJIM UJIU PELICHHUE KOHKPETHOM 3a1a4H.




