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
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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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