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NPABUTENbCTBO POCCUUCKOWU ®EOEPALIUU

NMOCTAHOBINEHUE
oT 16 urons 2022 r. N 1285

OB YTBEPXXAEHUN CIMUCKA
AOEPHbLIX MATEPUANOB, OBOPYAOBAHUA, CMELUUATIbHBIX HEAOEPHbIX
MATEPUAJIIOB U COOTBETCTBYIOLUUX TEXHONOIMMI, NOANALAIOLLMX
nop 9KCNOPTHbIW KOHTPOIb

B cootBeTcTBMM co cTatben 8 PepepanbHoro 3akoHa "OO6 3KCMOpPTHOM KoHTpone" [lpaBuUTENbCTBO
Poccunckon ®egepaLmm nocTaHOBNSET:

1. YTBepauTb npunaraembli CNUCOK SiAEPHbIX Matepuanos, 0bOpyaoBaHUA, chneuunanbHbiX HesaepHbIX
mMaTepuanoB U COOTBETCTBYIOLLMX TEXHOMNOMMIN, NOANaAALWMNX NOA SKCNOPTHbLIA KOHTPOIb.

2. HacTtosuiee noctaHoBneHne BCTynaeT B CUIly CO OHA ero O(bVILI,VIaJ'IbHOFO Ol'ly6ﬂI/IKOBaHVIFI.

Mpencenatens MNpaButenbcTea
Poccuinckon denepaumm
M.MALLIYCTUH

YTBEPXKAOEH

noctaHoerneHnem lNpaBuTtenscTBa
Poccuinckon denepaumm

ot 16 utonsa 2022 r. N 1285

CMnNCoK
AAEPHbLIX MATEPUAIIOB, OBOPYJOBAHUA, CMELUUAIIbHBIX HEAOEPHbLIX
MATEPUAINOB U COOTBETCTBYIOLIMUX TEXHONOIMK, NOANAOAIOLLINX
NnoA 3KCNOPTHbLIA KOHTPONb

N nyHkTa HaumeHoBaHune <*> Kog TH B3 EASC
<*>

Pasgen 1. AgepHble maTtepuansl
1.1. McxogHeln matepuan
1.1.1. YpaH ¢ cogep)XaHMeM M30ToNoB B TOM OTHOLLUEHWUK, B KAKOM 2844 10

OHM HaxogdaTcAa B NnpnpoaHOM ypaHe, B BUae metanna,
cnnaea, XMMnU4eCcKoro coegnHeHna nnm KoHUueHTpaTta

1.1.2. YpaH, obegHeHHbIN n3otonom 235 B BUaAe meTtanna, 2844 30 110 0;
cnsiaBa, XMMUYECKOro CoeiHeHUs1 NN KOHLeHTpaTta 2844 301900
1.1.3. Topui B BUAe metanna, cnsaBa, XMMUYeCKOro CoOeANHEeHns 2844 30 510 0;
UNW KOHUEeHTpaTa 2844 30 610 0;
2844 30 690 0
1.2. CneumanbHbI pacLLennswmnn matepman
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cneunanbHbIX...
1.2.1. MnyToHnn-239 2844 20990 0
1.2.2. YpaH-233 2844 43 000 0
1.2.3. YpaH, oboraweHHbI n3otonom 235 nnm 233 2844 20 350 0;
2844 43 000 0
OnpepgeneHune
TepmuH "ypaH, oboralyeHHbI ndotonom 235 nnm 233",
O3HayaeT ypaH, cogepxawun nsoton 235 nnn 233, unu ToT
1 Apyron BMecTe B TaKOM KonmnyecTse, YTobbl OTHOLLEHWE
CYMMbI 3TMX M30TOMNOB K n3otony 238 6bino GornbLue
OTHOLeHMs n3otona 235 k nsotony 238 B NpMpogHOM ypaHe
1.2.4. Irobown matepwman, cogepxalnin 0AHO NN HECKONBKO 2844 20;
BELLECTB, yKa3aHHbIX B NyHkTax 1.2.1 - 1.2.3 B Buge 2844 20 350 0;
MeTanna, crnsiasa, XMMUYeCcKoro coeiMHeHus1, KoHLeHTpara, 2844 20 990 0;
CBEXEro Unmn otpaboTaBLLEro peakTopHOro Tonnmea 2844 43 000 0;
2844 50 000 0;
8401 30 000 O
1.2.5. TexHonornn, cBsi3aHHbIE CO BCEMMW BKITHOYEHHbIMUW B pasaen
1 HacTosLLEero cnucka marepuanamm
1.2.6. MporpammHoe obecnedeHne, CBA3aHHOE CO BCEMU
BKITIOYEHHBIMY B pasgen 1 HacTodawero cnucka
MaTepuanamm

MprmeyaHne. SKCNOPTHLIA KOHTPOMb NNYTOHUSA C N30TOMHOW KOHLEHTpaunen nnyToHmsa-238 cebille
80 npoueHTOB OCYLLECTBMNAETCHA B COOTBETCTBUM CO CMMCKOM 0O0pPYAOBaHUA 1 MaTeprarnos
OBOVHOIo Ha3Ha4YeHNs1 1 COOTBETCTBYIOLLIMX TEXHOMOMNIA, MPUMEHSIEMbIX B SAEPHbIX LIeNsiX, B
OTHOLLIEHMM KOTOPbIX OCYLLIECTBMSIETCS SKCMOPTHBIA KOHTPOIb.

1.3. Hyknnapl

1.3.1. HenTtyHnin-237, a Takke nobon matepman nnm ycTponcTso, 2844 43 000 0
ero cogepxaltiee

1.3.2. Amepuunin-241, a Takke nobor MaTepman unm ycTponcTao, 2844 43 000 0
ero cogepxaltiee

1.3.3. Amepununin-243, a Tarke nobor maTepman unm ycTponcTeo, 2844 43 000 0
ero cogepxaltlee

1.3.4. KanndopHuin-252, a Takke nobon matepman mnm 2844 43 000 0
YCTPOWCTBO, €ro cogepxatiee

MprmeyaHue. SKCNOPTHOMY KOHTPOSMIO He noAanexaT HyKnuasl, Mmatepuansl U YCTPOMUCTBA, UX
cogepxalime, ykasaHHble B nyHkTax 1.3.1 - 1.3.4, ¢ akTUBHOCTbIO, He Noanagatowen nog oencTeme
MpaBnn 6e3onacHOCTM Npu TPaHCMOPTUPOBAHMN PaAMOaKTMBHbLIX MaTtepuanos (HIM-053-16)
Pasgen 2. O6opynoBaHue u HesigepHble MaTepuarnbl
2.1. ApepHble peakTopbl U cneumansHO pa3paboTaHHble unm
NnoAroTOBIEHHbIE 060PYAOBaHNE U COCTaBHbIE YacTu Ans

HUX

BBogHoe 3amevaHune. PasnuyHble sgepHble peakTopbl MOMyT KraccuuumMpoBaTbCs B 3aBUCUMOCTH
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OT MCMoSIb3yeMoro 3aMeanuTens (Hanpumep, rpaduT, Tshkenas Boaa, obbldHas Boda, a Takke
OTCYTCTBUE 3aMeANUTENS), SHepPrum CriekKTpa HEMTPOHOB B HEM (HanpuMep, TennoBbIX, ObICTPbIX),
UCnonb3yemMoro Buaa TensoHocuTens (Hanpumep, Boaa, XuakMe Metansbl, pacniaBrieHHbIe Comu,
rasbl), UX Ha3HaYeHUst UK TUNa (Hanpumep, SHepPreTUYECcKMe peakTopbl, NCCreaoBaTenbeKkme
peakTopbl, UCMbITaTeNbHbIe peakTopsl). MpeanonaraeTcs, YTo BCe yKa3aHHbIE TUMbl SAePHbIX
peaKkTopOoB SABMSIOTCA NPeaMEeTOM peryriMpoBaHus 3TOro MyHKTa 1 BCeX ero NoAmnyHKTOB, rae 3To
npumeHumo. Mo NyHKTy 2.1 He noanexat 3KCNOPTHOMY KOHTPOSO TEPMOSIAEPHbIE PEAKTOPbI.

2.1.1. KoMnnekTHble saepHble peakTopbl. 8401 10000 0
AnepHble peakTophbl, CNocobHbIe paboTaTth B pexume
KOHTPOSNIMPYEMOM CaMONOAAEePKMBAIOLLENCA LIEMHOWN
peakuun geneHuns

MosicHUTenbHOE 3ameyvaHve. SAepHblil peakTop B OCHOBHOM BKIOYaeT yanbl, HAXOAALWMECS BHYTPU
peakTOpHOro Kopryca Unu HernocpeacTBEHHO NpuaaHHble eMy, o6opyaoBaHue, KOTopoe
KOHTPONUPYET YPOBEHb MOLLHOCTW B aKTUBHOW 30HE, 1 UX YacTu, KOTopble 0BbIYHO coaepkaT
TEMNSIOHOCUTENb NEePBOro KOHTYpa peakTopa, BCTYNaloT C HUM B HEMOCPEACTBEHHbIN KOHTaKT Unu
perynvpyoT ero.

2.1.2. Kopnyca sgepHbIX peakTopos. 8401 40 000 O
CneuuanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE
MeTannnyeckne Koprnyca Unm OCHOBHbIE YacTN 3aBOACKOrO
N3roToBMNeHWs Ans pasMeLLeHns B HUX aKTUBHOMN 30Hbl
A0epHbIX PeakTopoB, Kak OHWU onpeaerneHbl B nyHkTe 2.1.1, 1
BHYTPEHHMX YacTel peakTopoB, Kak OHW onpeaerneHbl B
nyHkTe 2.1.8

MosicHuTenbHoe 3ameydaHue. MyHkToM 2.1.2 oxBaTbIBAKOTCA Kopryca siAepHbIX peakTopos,
BKITlOYaloLLMe KOpMyc peakTopa U kanaHapbl, HE3aBUCMMO OT HOMUHATBHOTO 3HAYEeHUs! JaBIEHUS.
Kpbllka Kopryca peaktopa oxBaTbiBaeTcsi MyHKTOM 2.1.2 Kak OCHOBHasl 4acTb Kopryca peaktopa
3aBOACKOrO U3roTOBJIEHNS.

2.1.3. MalumnHbl AN 3arpysku 1 BbIrpy3Kun Tonnmea saepHbIX 8426 19 000 0;
peakTopoB. 8426 99 000 0
CneumanbHo paspaboTaHHOe unv NOAroTOBMEHHOE
MaHunynsaTopHoe obopyaoBaHue Ans 3arpyskvi unm
N3BrieYeHNs TONNMBa M3 SAEPHbIX PEaKTOPOB, KaK OHM
onpegerneHsbl B NyHkTe 2.1.1

MosicHuTenbHoe 3aMmeyaHme. MalwuvHbl, onpeaeneHHsble B nyHkTe 2.1.3, Ucnonb3ytoTes, Koraa
peakTop HaxoOWTCs MOA Harpy3kon, U obnagarT TEXHUYECKUMMU BO3MOXHOCTAMM A1 TOYHOMO
NMO3ULIMOHMPOBAHNS UM OPUEHTMPOBAHNS, NMO3BOMSIOLLMMY NPOBOAUTL HA OCTAHOBNEHHOM
peakTope CnoXHble paboThl MO Neperpyske TOMNUBA, NPU KOTOPbIX 0GbIMHO HEBO3MOXHbI
HenocpeAcTBEHHOE HAbMOAEHNE UK NPSIMOA AOCTYN K TOMMMBY.

2.1.4. YnpasnsioLwme CTepXHN SAepHbIX PeakTopoB U 8401 40 000 O
obopyanoBaHue.
CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHBLIE
CTEpPXXHW, OMNOPHbIE UM MOABECHbIE KOHCTPYKUUN ANS HUX,
NpVBOAbLI UNWN HanpaBnsaLWmue Tpyobl ANA CTEPXKHEN,
ncnonb3yemble NS ynpaBrneHusl NpoL.eccom AeneHust B
A0epHbIX peakTopax, Kak OHM onpegerneHbl B NyHkTe 2.1.1

2.1.5. TpyObl BLICOKOTO AaBneHus A5t S4ePHbIX peakTopOoB. 7304,
CneuuanbHo pa3paboTaHHble UM NOArOTOBMNEHHbIE TPYObI 7507 12 000 0;
ONs pasMeLlleHnda B HUX TOMNSIMBHbBIX 35IEMEHTOB U 7608 20;
TENrOHOCUTENS MePBOro KOHTYpa B SAEPHbLIX peakTopax, 8109 91 000 0;
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Kak OHM onpeferneHbl B nyHkTe 2.1.1 8109 99 000 0;
8401 40 000 0

MosicHnTensHOoe 3aMeyaHue. YkasaHHble B NyHKTe 2.1.5 Tpybbl BbICOKOro AaBneHus SBnsATCS
YacTbl0 KaHaNoB Ans TonnMea 1 NpegHasHayveHbl 4ns paboTbl NPY BbICOKUX AABNEHNSX, MHOrAa
npesbiwatowmnx 5 Mlla.

2.1.6. O6onoykn sgepHoro Tonnmea. 8109 91 000 0;
CneumnaneHo paspaboTaHHble UM NOAroTOBNEHHbIE TPYObI 8109 99 000 0
13 MeTanIn4yeckoro LMPKOHUS UMK LMPKOHUEBBLIX CNI1aBoB
(vnn cbopkmn Tpyb) ANsA NCNONb30BaHUA B KayecTBe
TONMMBHBIX 060MN0YEK B AAEPHbIX peakTopax, Kak OHU
onpefeneHsbl B nyHkTe 2.1.1, B konnyecTtee 10 kr n 6onee

MosicHuTenbHoe 3amMeyaHune. Tpybbl U3 LUPKOHUS UMW CNNABOB LIMPKOHWUSA, MpeaHa3HavYeHHble Ans
NCMNONb30BaHWs B SAEPHbIX peakTopax B Ka4ecTBe TOMMMBHbLIX 060M0YeK, COCTOSAT U3 LIMPKOHUS, U B
HMX OTHOLLEHWE NO Becy raHNs K LMPKOHMIO MeHbLue Yyem 1:500. [nsa unpkoHmueBbix TPyO BbICOKOrO
AaBrieHvs npumMmeHsaeTcsa nyHkT 2.1.5, ang Tpyb kanangpa npuMmeHsieTcs nyHKT 2.1.8.

2.1.7. Hacocbl nnu umpkynaTopbl NEPBOro KOHTypa 841381 0000
TennoHocuTens.
CneuuanbHo pa3paboTaHHble v NOAroTOBMNEHHbIE HACOCHI
nMbo UMPKYNSATOPbLI ANA NoaaepXaHus LMpKynaumm
TENMOHOCUTENS NEePBOro KOHTYpa AAepHbIX PeakTopoB, Kak
OHW onpegeneHsbl B nyHkTe 2.1.1

MosicHuTenbHoe 3ameyvaHune. CneumanbHO paspaboTaHHble UMW NOAroTOBMNEHHbIE Hacockl NGO
LMPKYNATOPbLI BKIOYAOT HACOChI NS BOAOOXTaXAAeMbIX PeakTopOB, LIMPKYNATOPbLI AnNS
razooxnaxgaemMblX PeakToOpoB, a TaKkKe ANeKTPOMarHUTHbIE U MeXaHUYecKMe HacocChbl Ans
peakTopoB C XUAKOMETannmM4eckum TennoHocutenem. 3to obopyaoBaHMe MOXET BKMOYaTb HacoChl
CO CMOXHbIMW CUCTEMaMU YNIOTHEHMI TMBO CUCTEMaMn MHOTOKPATHbIX YNIIOTHEHWI A51S
npegoTBpaLLEHNs YTeYKN TENNOHOCUTENS NePBOro KOHTYpa, repMeTUYHbIe HAaCOChl M HAcoChI C
cMcTeMamu nHepumnanbHOW Macchl. 3TO onpegeneHne KacaeTca HacoCOB, aTTECTOBAHHbIX MO
nepBOMY Kraccy KOMMOHEHTOB B cooTBeTcTBUM ¢ nogpasaenom NB rpynnsl | pasgena |l Kogekca
AmMepurKaHcKoro obuiecTBa nHxeHepoB-MexaHnkoB (ASME) nnvu gpyrum akBMBaneHTHbIM
CTaHOapTOM.

2.1.8. BHyTpeHHVe YacTn aaepHbIX peakTopos. 8401 40 000 O
CneuuanbHo pa3paboTaHHble UK NOAroTOBMEHHbIE
BHYTPEHHMWE YacTu AN MCNONb30BaHUS B SAEPHbIX
peakTopax, Kak OHM onpegeneHbl B NyHkTe 2.1.1,
BKIlOYaloLLme, HanpuMep, NoaaepXunBatoLLne KONOHHbI
aKTUBHOW 30Hbl, KaHarnbl AnNsa Tonnvea, Tpyobl kanaHapa,
TENnoBble 3KpaHbl, Neperopodkmn, TpyoHble peLleTku
aKTUBHOW 30HbI U NNACTUHbLI Anddy3sopa

MosicHuTenbHoe 3amMeyvaHune. BHyTpeHHMEe YacTu sAaepHbIX PEaKTOPOB SBMSIOTCS rMaBHbIMM
CTPYKTYPHbIMM 3rieMEHTaMM BHYTPY KOPMYCOB PEaKTOPOB Y UMEKT OAHO UMW HECKOSbKO
Ha3Ha4YeHWI, Takux, kak NOAAEPXKKA aKTUBHOW 30HbI, yaepxaHue c60pok TonnmBa, HanpasneHue
NOTOKa TEMMOHOCUTENS NEPBOro KOHTYpa, obecneyeHve paavaLMOHHON 3alumThl Kopnyca peakTopa
1 ynpaeneHne o6opynoBaHNEM BHYTPU aKTUBHOW 30HbI.

2.1.9. TennoobMeHHUKK
2.1.9.1. CneumnanbHo pa3paboTaHHble N NOAroTOBMNEHHbIE 8402 19 900

naporeHepartopbl And Ncnofib3oBaHUA B NepBoM Un
NPOMEXYTOYHOM KOHTYpEe oXnaXaeHusa aaepHbIX peakTopos,
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cneunanbHbIX...
Kak OHM onpeferneHbl B nyHkTe 2.1.1
2.1.9.2. CneumnaneHo paspaboTaHHble Uy NOAroTOBMNEHHbIE ApYrie 8404 20 000 0;
TENNOOOBMEHHUKN ANSA NCMOMNb30BaHWSA B MEPBOM KOHTYpe 8419 50 000 0;
OXnaxaeHus siAepHbIX peakTopoB, Kak OHW onpeaeneHbl B
nyHkte 2.1.1

MosicHnTensHoe 3ameyaHve. CneunanbHO pa3paboTaHHble UIW MOArOTOBIIEHHbIE MApOreHepaTopkbl
ONs nepefayu Tenna, reHepupyemMoro B peaktope, K nutatensHon Boae Angd reHepauuun napa. Y
ObICTPbIX PEAKTOPOB, B KOTOPbIX TAKKEe NMMEETCH MPOMEXYTOUHbIA KOHTYP, NaporeHepaTop
HaxoguTCcsa B MPOMEXYTOYHOM KOHTYpe. B razooxnaxgaemMom peakrope naporeHepaTtop MoOXeT
MCNonb30BaTbCA ANg nepefadn Tenna K BTOPMYHOMY ra3oBOMY KOHTYpPY, MPMBOASLLEMY B ABMXKEHME
rasoByto TypOuHy. MNyHkTOM 2.1.9 He OxBaTbIBAOTCA TENNOOOMEHHUKM ANS NOAAEPXKMBAIOLLNX
CUCTEM peakTopa, TO €CTb CUCTEM aBaPUNHOIrO OXNaxaeHus unm cuctem oTBoAa OCTaTOYHOro
TEnsnoBbIAENEHNS.

2.1.10. [deTekTopbl NOTOKa HENTPOHOB. 9030 10 000 O
CneuuanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE
OEeTeKTOpPbl NOTOKa HENTPOHOB ANS U3MEPEHUS YPOBHS
NMOTOKa HEVTPOHOB BHYTPWU aKTUBHOW 30HbI PEAKTOPOB, Kak
OHW onpegeneHsbl B nyHkTe 2.1.1

MosichuTenbHoe 3ameyaHue. NyHkToM 2.1.10 oxBaTbiBaeTca obopyaoBaHme, pasmeLlaemMmoe Kak
BHYTPW, Tak U BHE aKTMBHOMN 30HbI, KOTOPOE MPUIOAHO ANA N3MEPEHMUS BICOKMX YPOBHEN MOTOKOB,
06bI4HO OT 10* HEMTPOHOB Ha KB. CAHTUMETP B cekyHAay nnu 6onee. K obopynoBaHmio,
pa3MeLlaeMoMy BHE aKkTUBHOM 30HbI, OTHOCMTCH 0B0opygoBaHue, pasmellaemMoe BHE akTUBHOMW 30HbI
peakTopoB, Kak OHW onpeaeneHsbl B NyHKTe 2.1.1, HO BHYTpK MX BMONOrMYecKkon 3anThbl.

2.1.11. BHelwHWe TennoBble 3KpaHbl. 7308 90;
CneuuanbHo pa3paboTaHHble UK NOAroTOBMEHHbIE 7326 90 980 7;
BHELUHME TENoBble 3KpaHbl AN1A UCNONb30BaHUA B AAEPHbIX 7806 00 800 9;
peakTopax, Kak OHM onpegeneHbl B NyHkTe 2.1.1, 8401 40 000 0;
npegHasHayeHHble Ana YMeHbLUeHMA noTepu Tenna, a 9620 00 000 9

Takke ansa obecneveHus 6esonacHOCTH KOpryca 3aLUUTHOW
o6ornoykn peakrtopa

MosicHnTensHoe 3amevaHve. BHelwHme TennoBble 3KpaHbl, yKkadaHHble B NyHKTe 2.1.11, asndaoTcs
OCHOBHbIMW CTPYKTYPHbBIMMW 3fIEMEHTaMn 1 HaXOASaTCA Had KOPNycoOM peakTopa; YMeHbLUaT notepu
Tenna u3 peakrtopa v CHWKalT TemnepaTypy BHYTPU 3anTHON 060M0YKM peakTopa.

2.2. HesimepHble maTepuarnbl AN peakTopoB
2.2.1. [Hentepun n Taxenas soaa. 2845 10 000 0;
Oelitepuii, Tsxenas Boga (oKMCb Aentepusi) n noboe 2845901000

Opyroe coegvHeHne AenTepusi, B KOTOPOM OTHOLLEHKE
aToOMOB AenTepusa K atomam Bogopona npesbiwaet 1:5000,
npeaHasHadeHHble AN UCNONb30BaHNS B SOEPHbIX
peakTopax, Kak OHU onpeaeneHbl B nyHkTe 2.1.1

2.2.2. AnepHo-uncTein rpadouT. 3801
MpaduT, UmetoLLnin cTeneHb YUCTOTbI MO OOPHOMY
3KBMBAIEHTY Bbllle 5 MUIIIMOHHBLIX JONEW, C NITOTHOCTbLIO
bonbLle, 4yem 1,5 r Ha Kyb. cM, NpegHa3HaYeHHbIN ANns
NCMNonb30BaHKsA B SOEPHbIX peakTopax, Kak OHU
onpegenexsl B nyHkTe 2.1.1 B konu4yecTtBe 1 kr 1 6onee

MosicHnTenbHoe 3ameyaHme. 3HaveHne BOPHOro 3KBUBArEHTa B MUMNMMOHHBLIX gonsax (B3J) moxeT
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OblTb OMNpeaeneHo aKCNePUMEHTANbHO UM PACCYUTAHO Kak CyMMa 3Ha4yeHWn GOpHbIX 3KBMBAIEHTOB
npumeceit (63:), Bkntovasi 6op 1 uckntodas b3 yrnepoaa (yrnepoa He paccmaTtpuBaeTcs kak
npuMecs), No dopmyne:

(63,) :[(GZXAB)/(GBXAZ)]XZ

ppm ppm?

roe:

O n Oz - 3HayeHUs1 ahHEKTUBHOIO CEYEHUsI 3axBaTa TEMNOBbLIX HENTPOHOB (B GapH) NpMpogHoro
©opa n anemeHTa Z COOTBETCTBEHHO;

As 1 Az - 3Ha4eHUs aTOMHbIX Macc npupogHoro 6opa n anemeHTa Z COOTBETCTBEHHO;

Zppm - KOHLEHTpauus anemeHTa Z B AONSX HA MUNINOH.

[elcTBMe 3TOro NyHKTa HE pacnpoCTpaHAETCs Ha rpaduT, MMELNIA CTeNEeHb YNCTOThI MO BOpHOMY
3KBMBANEHTY Bbile 5 MUNNUOHHBLIX AONEN, C NNOTHOCTbIO Gonblue, Yem 1,50 r/kyb. cm, He
npegHa3Ha4YeHHbIN 4N UCMONb30BaHUA B SAepHbIX peakTopax, Kak OHWU onpefeneHsl B nyHkTe 2.1.1.

2.3. CneuuanbHo paspaboTaHHble Ui NOArOTOBIEHHbIE
yCTaHOBKM 1 06opynoBaHue ansi nepepaboTkm 06nyYeHHbIX
TOMSIVBHbIX 35IEMEHTOB

BBogHble 3ameyarus. MNpu nepepaboTke 06ny4eHHOro a4epHOro ToNAnBa NyTOHUIA U ypaH
OTOENSATCA OT BbICOKOAKTUBHbBIX MPOAYKTOB AEMNEHUS U APYrMX TpaHCypaHOBbIX anemMeHToB. [ns
Takoro pasgerneHns MoryT UCMoNb30BaTbCHA PasfnnyHble TEXHOMOMMYeckne npoLecchbl, 0gHaKko co
BpemeHeM npouecc "Tlypekc" ctan Hanbonee pacnpocTpaHeHHbIM U NpueMneMbiM. OTOT NpoLecc
BKIOYa@eT pacTBopeHue obny4YeHHOro agepHoro TonmnMea B a3oTHOMW KUCMOTE C Nocneaylowmum
BblOENEeHNEM ypaHa, NyTOHNSA 1 NPOAYKTOB AeNeHUs IKCTpaKumen pacTBOpUTENeM C NOMOLLbIO
TpnbyTundocdarta B opraHnyeckom pasbasuTene.

TexHonornyeckne NpoLecchl Ha pasnnyHbiX ycTaHoBkax Tuna "lypekc" aHanormyHbl U BKITOYaloT
BCKpbITME 060no4vek, naMmenbyeHne obydeHHbIX TONNMNBHbBIX 3N1EMEHTOB, pacTBOPEHWE TONMMBa,
3KCTPaKUMIO pacTBOpUTENEM N XpaHeHNe TEXHOOrMYECKON XXMaKocTn. MoxeT nmeTbcs Takke
obopyaoBaHve 4Nng TENNOBOW AeHUTPaUUM HUTpaTa ypaHa, KOHBepPCUW HUTpaTa MilyTOHUS B OKUCH
nnu meTtann, a Takke Ans 06paboTku XKMOKMX OTXOA0B, CoAepXaLUMX NPOAYKTbI AeneHus, 40
nony4eHns (hopmbl, NPUroAHON AN NPOACIPKUTESNBHOMO XPaHeHMs unu 3axopoHeHunsi. OgHako
KOHKpETHble TUMbI 1 KOHUrypauusi 060pyaoBaHus, BbIMOMHAOLWEro 3T YHKLUKN, MOTYT
pa3nunuaTtbCs Ha pasnuyHbIX ycTaHoBKax Tuna "Mypekc” no HeCKOMNbKMM NMpUYMHaM, BKIYasa TUMbl U
KOnmM4ecTBO 0BMy4eHHOro SAepHOro ToNnuBa, noanexallero nepepaboTke, U npegnonaraemblii
npouecc ocaXaeH s n3BneKkaemMbIX MaTepuarnos, a Takke npuHUmMnel obecneyeHms 6e3onacHoOCTU n
TEXHUYECKOro obcnyxmBaHus, NPUCYLLME KOHCTPYKUMM AaHHOW YCTaHOBKW.

OTu npouecchl, BKoYyasi NOSHble CUCTEMbIl AN KOHBEPCUW NAYTOHUS U NPOU3BOACTBA
MeTannMyeckoro NAyToHWs, MOryT ObITb MAEHTUMULMPOBaHbI MO MepaMm, NPUHUMaeMbIM AfS
npegoTBpaLLEeHNs ONacHOCTEN B CBA3M C KPUTUYHOCTbBIO (HanpuMep, MepamMu, CBA3aHHbIMU C
reomeTpuen), 0bnyyeHvem (Hanpumep, NyTem 3awmTbl OT 0BMNyYeHNs) U TOKCUYHOCTLIO (HanpumMep,
Mepamu No yaepxaHuio).

2.3.1. YcTaHoBkM AN nepepaboTku 06nyYeHHbIX TOMNNBHbIX
3MEeMEHTOB.
YcTaHoBKM AN nepepaboTki 06yYeHHbIX TOMNUBHbBIX
3MeMeHTOB BKMH0YaloT 060pyA0BaHNE U KOMMOHEHTHI,
KOTOpble 0GbIYHO HaXOASATCA B NPSIMOM KOHTaKTe C
06y4eHHbIM TOMMMBOM M OCHOBHLIMU TEXHOMOTMYECKUMM
NnoToKaMu S4epHOro MaTepuana u NPo4yKTOB AeNEHUs 1
HeMoCpeACTBEHHO YNpaBnsAoT UMK

2.3.2. CneuunanbHo paspaboTaHHOe Unu NoaroToBrneHHoe
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cneunanbHbIX...
obopygoBaHue Anst UCNOMNb30BaHWS Ha yCTaHOBKax Ans
nepepaboTkn 06STyYEHHbIX TOMMBHBIX 3NIEMEHTOB
2.3.2.1. O6opynoBaHue ons BCKpbITMS 060M104EeK U MaLLUMHBI AN 8456;

n3mernbyeHns 0bny4eHHbIX TONNUBHbLIX 3NIEMEHTOB. 8462 32 000 1;
CneumnaneHo paspaboTaHHOe nu NoAroTOBNEHHOE 8462 32 000 9;
AVMCTaHUMOHHO ynpasnsemoe obopyaosaHue, 8462 33 000 0;
ncnonb3yemoe B yCTaHOBKax No nepepaboTke, kKak OHU 8462 51 000 9;
onpeaerneHsbl B NyHKTe 2.3.1, U npegHasHavyeHHoe ans 8462 61 001 9;
n3BreYeHnst U3 060OYKM UM NOArOTOBKM K NepepaboTke 8462 62 001 4,
00ny4eHHOro saepHOro Matepuana, HaxogsLerocsi B 8462 63 001 4;
TONNMBHBIX COOPKaXx, My4YKax UM CTEPXKHAX 8462 69 001 4,

8462 90 001 4,
8479 82 000 0;
8479 83 000 0O;
847989 970 7

MosicHuTenbHOe 3aMevaHne. ATo obopyaoBaHNe NCNOSb3YeTCa ANs Pe3KU, PYOKM U BCKPbLITUS
nobbiM apyrm cnocobom 060504k 06ny4eHHOro SaepHOro Tonnnea B LEnsX ero nepepaboTku nnm
noaroToBKM Kk nepepaboTtke. OBbIYHO UCNONb3YHTCA creunanbHO paspaboTaHHble ANst Pe3Ku
YCTPOWCTBA, XOTS MOXET MCMONb30BaTbCA 1 6onee coBpeMeHHoe obopyaoBaHme, Takoe, Kak
nasepsbl, yCTPONCTBA AN1A OTCrnanBaHms 060no4kM unm yCTporncTBa, UCnonb3ytoLme apyrne
TexHonormun. BekpbiTne 060M0YKM Takke MOXET BKMOYaTh yaaneHne o6onoyku obnydeHHoro
SIAEPHOro TonnMBa nepes ero pacTBOPEHNEM.

2.3.2.2. [wvcconbsepsbl. 7309 00 300 0;
CneuuanbHo pa3paboTaHHble U NOAroTOBIEHHbIE 7309 00 900 0;
Kopnyca ANCCOrnbBEPOB, a TaKKe BCTPOEHHbIE B 8479 83 000 0;
ANCCoNbBEPbl MEXaHWYeCKne yCTPOMNCTBA, CNOMNb3yeMble B 8479899707

yCTaHoBKax no nepepaboTke, kak OHN onpeaeneHbl B MyHKTe
2.3.1, ans pacTBopeHuns 06ny4eHHOro saAepHoro Tonnmea,
KOTOpble YCTONYMBbLI K BO3OENCTBUIO ropsiven
BbICOKOKOPPO3MOHHOM XMAKOCTU U MOTYT AUCTaHLMOHHO
3arpyxatbCs, yNpaBnsaTbCa U 0bcnyxmBaTbCs

MosicHMTenbHoe 3ameydaHune. B ancconbeepbl 06bIMHO NOCTYMNaeT TBepaoe obnyyeHHoe aaepHoe
TONNMBO. AaepHoe TonnMBo B 060/104Kax U3 LMPKOHUS, HEPXKaBEHLLMX CTarneln unm cniasoB 3TUX
MaTepuanoB JOSHKHO ObiTb BCKPLITO, HApe3aHo unv HapyGneHo nepesn TeM, Kak 3arpyatbCsi B
AMCCOMbBEP, ANs TOro YToObI KUCNoTa AOCTUINa TONNMBHOM MaTtpuubl. OGnyYyeHHoe aaepHoe
TOMMMBO OBObIYHO PACTBOPSIETCS C MOMOLLLIO CUIbHBIX HEOPraHNYECKUX KUCIOT, HanpMMep a3oTHOM
KMCIOTbI, 8 BCE HEPACTBOPEHHbIE OCTATKM 060NoYeEK yaanaoTces. TaknMe KOHCTPYKTUBHbIE
0COBEHHOCTU, KaK Manblii AuaMeTp, KonbLieobpasHbIi UM NNockuii 6ak, NpUMeHsieMble AN
obecneveHuns aaepHor 6e30MacHOCTM C TOYKWN 3PEHUS OCTKEHMS KPUTUYHOCTU, HE ABMAIOTCS
06s3aTenbHbIMWM. BMeCTo 3TOro MoryT MCronb3oBaThCs OpraHn3aLMOHHO-TEXHUYECKNE
MepOonpusTUs, Takne, Kak YMEHbLUEHUE Pa30BOM 3arpy3Kku UMM CHKEHWE COAePKaHUS AensaLmxcs
maTepuanoB. Kopnyca AncCconbBepoB U BCTPOEHHbIE B HUX MEXaHUYeCcKne yCTPOUCTBa 0BbIYHO
M3roTaBNMBaOTCS U3 HA3KOYIMEPOAUCTLIX HEPXKABEIOLMX CTaren, TuTaHa, LMPKOHWS Unu Opyrux
BbICOKOKQYECTBEHHbIX MaTepuarnos. [JucconbBepbl MOryT BKIOYaTb CUCTEMbI 1S YAaneHus
060r0YeK MM UX OCTATKOB, @ Takke CUCTEMbI AJ1s1 KOHTPOIS U 06pabOTKU PagMOaKTUBHbIX
BbIXOASLUMX Fra30B. Takue ANCCOSbBEPbl OTNIMYATCS TEM, YTO 0ObIYHO YCTaHaBMNMBaoTCS,
SKCMNIyaTUPYTCS U ANCTAHUMOHHO OBCNYXMBAKOTCA 32 TONCTOCTEHHOW paanaLnoHHON 3aLLUTON.

2.3.2.3. OKCTpaKTopbl U 0O60pPYAOBaHME AN IKCTPaKLUMK 8419 40 000 9;

pacTBopuTEneM. 8419 50 000 0;

CneuuaneHo pa3paboTaHHble UK NOArOTOBIEHHbIE 8419 89 989 0;

9KCTPaKTOPbl C pacTBOpuUTENEM (Takne, Kak HacagoyHble 8479899707
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nnn nynbCaunoHHbI€ KOJTOHHbI, CMECUTESIbHO-OTCTOMHbIE
annapatbl nnn Ll,eHTpO6e)KHbIe KOHTaKTHbIE annapaTbl) ana
MCcnonb30oBaHNA Ha YCTaHOBKE No nepepa60TKe
06nyquHoro Tonnuea

OKCTpakTopbl C pacTBOpUTENEM OOMKHbI ObITb YCTOWUYUBBI K
KOPPO3MOHHOMY BO34ENCTBUIO a30THOW KUCNOThI,
N3roTaBnmBaTbCs ¢ COBNOAEHNEM Ype3BbIHANHO BbICOKUX
TpeboBaHui (BKMOYasa NpMMEHEHWe cneyunanbHbIX METOA0B
CBapKu, MHCMeKunn, obecnevyeHne n KOHTPOIb KadyecTBa) n3
MaroyriepoanCTbIX HEPXXaBeLWMX cTanen, TuTaHa,
LMPKOHMS UNN OPYIMX BbICOKOKAYeCTBEHHbLIX MaTepuarnos

MosicHMTenbHOEe 3ameydaHue. B akcTpakTopbl C pacTBoOpUTENEM NOCTYNaeT Kak pacTBop 0Gy4eHHOro
TOMMMBa U3 ANCCOSIbBEPOB, Tak U OpraHUYecKuii pacTBop, C NMOMOLLbI0 KOTOPOro pasaensatoTcs ypaH,
NAYTOHWUIA 1 NpoayKTbl AeneHust. O6opyaoBaHve Ans SKCTpaKUMM pacTBopuUTernemM o6bI4HO
KOHCTpYyMpyeTcsi Takum 06pa3oM, YTOObl OHO YOOBIETBOPSIO KECTKUM 3KCMIyaTaLMOHHbIM
TpeboBaHWAM, TakUM, KaK ANUTENbHbI CPOK CryKObl 683 TEXHUYECKOro 0BCMY>KUBAHWUSA UNK ferkas
3aMeHSIEMOCTb, NMPOCTOTa B 3KCNyaTauum 1 yrpasneHun, a Takke rMoKocTb B OTHOLLEHNM
N3MEHEHUs MapamMeTpPOoB MnpoLlecca.

2.3.2.4. Xnummyeckume pesepByapbl 4518 BblAEPXKMBAHUS UN 7309 00 300 0;
XpaHeHus. 7310 10 000 0
CneuuaneHo pa3paboTaHHble UK NOArOTOBIEHHbIE
pesepByapbl AN BbIAEPXKMBAHUS UMW XpaHEHUS AN
NCMONb30BaHWsA Ha yCTaHOBKe Mo nepepaboTke
06ny4eHHOro TonnMBa yCTONYUBbLIE K KOPPO3UOHHOMY
BO30EWNCTBUIO a30THOM KNCMNOTbI, U3rOTOBMIEHHbIE U3
ManoyrnepoanCTbIX HEPXKaBeLmMX cTanen, TutaHa unm
LMPKOHMSA UNWU OPYrMX BbICOKOKAYECTBEHHbIX MaTepuanos.

PesepByapbl ANS BblAEPXKUBaHUS UM XPaHEHUS MOTYT BbITb
CKOHCTPYMPOBaHbl TakuM 06pasoM, YTOObI MX aKCnyaTaums
N TeXHU4eckoe 06cnyXnBaHne Npon3BO4NITUCH
ONCTaHUUOHHO, N MOTYT UMETb criefyroLime ocobeHHOCTH ¢
TOYKM 3PEHUS KOHTPONS 3a A4ePHON KPUTUYHOCTBIO:

1) 6OpHbIN IKBMBAMNEHT CTEHOK UMW BHYTPEHHMX
KOHCTPYKLMIA paBeH nnu 6onblue 2 NpoLEeHTOB;

2) UMNMHOpUYECKe pe3epByapbl MMEKT MaKCMarnbHbIN
anameTp 175 mm nubo

3) NpAMOYronbHbIV UMK KOMNbLEBOW pe3epByap UMeeT
MaKkCUMarnbHYH LWPUHY 75 MM

MosicHnTenbHbIE 3aMevaHud. Ha atane akcTpakumm pactesoputenem obpasyoTcs TpyM OCHOBHbIX
TEXHONMONrM4eCcKmnx noToka XnakocTu. PesepByapbl ana BblAepXuBaHNA UNN XpaHeHUA NCNOJb3YHTCA
B AanbHenwen obpaboTke BCeX Tpex NOTOKOB crneaylLwmmM oopasom:

a) pacTBOP YNCTOro a30THOKMCIIONO ypaHa KOHLEHTPMPYeTCs BbiNapuBaHnem 1 NpoucxXoauT NpoLiece
JAeHuUTpaumu, rae oH npespallaeTcs B OKCUa ypaHa. ATOT OKCUA NMOBTOPHO UCMOMNb3yeTcs B AAepPHOM
TOMMUBHOM LIMKIE;

6) pacTBOp BbICOKOAKTMBHLIX MPOAYKTOB AeNeHNs 06bIYHO KOHLIEHTPUPYETCS BbiNapuBaHUeEM U
XpaHWUTCS B BUAE KOHLLEHTPUPOBAHHOM XUAKOCTU. DTOT KOHLEHTPAT MOXET BNOCNEACTBAN NPONTK
BbiMaprBaHue unu 6uiTb NpeobpasoBaH B hOpMY, MPUrOOHYIO AN XPAHEHUS UM 3aXOPOHEHUS;
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KoHcynbTaHTlntoC: npymeyaHue.
Hymepaunsa noanyHKTOB AaHa B COOTBETCTBUM C ohuLnanbHbIM TEKCTOM JOKYMEHTA.

C) pacTBOp YUCTOro HUTPaTa NIYTOHMS KOHLLEHTPUPYETCS U XPaHMTCS 40 NOCTYNNEHNs Ha
OanbHelwne aTanbl TEXHOMNOMM4Yeckoro npowecca. B yactHocTu, pesepByaphbl A5 BblAEPKUBAHUS
UNN XpaHeHWs1 pacCTBOPOB MIYTOHUS KOHCTPYMPYHOTCS TakuMm 06pa3oM, YTOObI n3bexaTb CBA3aHHbIX
C KPUTUYHOCTbBIO NPO6GeM, BO3HUKAKOLLMX B pe3ynbTaTe N3MEHEHWI B KOHLIEHTpaLUMK unu opme
OaHHOro noToka.

2.3.2.5. HelTpoHHbIE N3MepUTENbHbBIE CUCTEMBI. 9030 10 000 O
CneumnaneHo pa3paboTaHHble NN NOAroTOBNEHHbIE
HEWTPOHHbIE N3MEPUTENbHbIE CUCTEMbI AN UHTErpauumn un
NCNONb30BaHUSA C aBTOMaTM3UPOBaHHBLIMU CUCTEMAMMU
TEXHOMOrM4YeCcKoro KOHTPOMs Ha yCTaHOBKe Ang
nepepaboTkmn 06nydYeHHbIX TOMNIUBHBLIX 3NIEMEHTOB

MosicHnTensHOe 3aMmeyaHne. TN CUCTEMbI BKITIOYAIOT B 65 BO3MOXHOCTN U3MEPEHNS 1
pacno3HaBaHWs aKTUBHbIX M NACCUBHLIX HEMTPOHOB B LENSX onpeaeneHns Konnyectsa u coctasa
Aensuierocs matepuana. KomnnektHasa cuctema CoCTOUT M3 HEMTPOHHOIO reHepaTopa, yeunutenen
1 anekTpoHukn ans obpaboTkm curHanos. B cdpepy oxsata nyHkTa 2.3.2.5 He nognagatoT npmbopbl
oBHapyXeHns HEeMTPOHOB M U3MepuTeENbHbIE NPMBOPLI, pa3paboTaHHble AN y4eTa SAepHbIX
mMaTepuanos v ANd uenemn rapaHTui unu noboro Apyroro NpUMMEHEHWs, HE UMEIOLLLEro OTHOLLEHMS K
MHTEerpaummn 1 UCNosb30BaHWIO C aBTOMAaTM3VPOBAHHbLIMM CUCTEMaMM TEXHOSOTMYECKOTrO KOHTPOSS
Ha ycTaHoBKe Ans nepepaboTku 06ny4eHHbIX TONMMBHbIX 31IEMEHTOB.

2.4, YCcTaHOoBKM AN M3rOTOBMNEHUS TOMSIMBHLIX 3MIEMEHTOB A1
A0epHbIX PeakTopoB 1 creuunansHo paspaboTaHHoe Unm
noAroToeneHHoe oGopyaoBaHue Ans HUX

BBOAHOG 3aMedaHue. Flp,eprle TONJIMBHbIE 3NTEMEHTbI
npon3BogAaT n3 ogHoro unu oonbLUero ymucna MCXOOHbIX NN
cneunanbHbIX gendumxca matepuanos, NOUMEHOBAHHbLIX B
pasgene 1 HacTosiwero cnucka. [Ana Hambonee TUNUYHOroO
OKCMOHOro Bnaa TtonnnMBa yCTaHOBKU NpeacTaBlieHbl
obopyaoBaHueM Ansi NPecCOBaHUA, CNEKaHUs, LWITMAOBKU U
copTupoBKkM TabneTtok. ObpalleHne co cMeLlaHHbIM
OKCUAHBLIM TOMMIMBOM OCYLLECTBASOT B NEPYATOYHbIX
BGokcax nnu aKkBMBaneHTHoM obopyLoBaHMKM A0 TeX nop,
noka OHO He 3akrn4deHo B 06onoyky. Bo Bcex crnyyasix
TOMNMMBO repMeTUYECKN 3aBapuBaEeTCsa BHYTPY NoaxoasaLlen
obonoykn, koTopas paspaboTaHa Kak s nepBUYHON
yMakoBKM, 3akrtovatoLlen B cebe TonNnmeBo, Tak u ons
obecneyeHus NPUroaHbIX aKCNNyaTauMOHHbIX
XapaKTepucTuk n 6e30nacHOCTU B TeYeHne aKcnnyatauum B
peakTope. Takke BO BCEX CIlydasx HEOOX0OUM KOHTPOSIb Ha
CaMOM BbICOKOM YpOBHE NpOoLLeCcCoB, onepauni 1
obopynoBaHust, YTOObI rapaHTMpOBaTb NPOrHO3MpYEMbIE U
6e3onacHble aKcnnyaTalMoHHbIE XapaKTePUCTUKM TOMMMBA.

MosicHuTenbHOe 3amevanHune. Buabl 06opyaoBaHus, KOTOpble pacCMaTPUBAOTCS Kak nognagaroLime
nog 3HayeHue cdpasbl "M cneumanbHO pa3paboTaHHOE 1y NOArOTOBNEHHOE 06opyaOBaHue" ang
N3roTOBIIEHUS TOMJIMBHBIX 3JIEMEHTOB, BKITHOYAOT 000pYyAOBaHNE, KOTOPOE:

06bIYHO BCTYMaeT B HEMOCPEACTBEHHbIN KOHTaKT UMK HernocpeacTBeHHO obpabaTbiBaeT Unu
ynpaBnsieT TEXHONOIMMYECKMM NOTOKOM SAepHOro MaTepuana;
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OCYLLECTBNAET CBapKy 06004KM, BHYTPU KOTOPO HaxoauUTCs SAepHbI MaTepuar;
KOHTPONUPYET LIeNOCTHOCTb 0GOMOYKM UM CBAPHOTO LLIBA;

NpoBepPSIeT XapaKTePUCTUKN TOMNNBA, 3aKMHOYEHHOTO B 060I0UKY;

ncnonb3ayeTcs Ans cGOpKM TennoBbIAENAOLWMX SNEMEHTOB

Takoe o6opynoBaHue UM cucTembl 0GOPYAOBaHNA MOTYT BKIIOYaATb:

1) cneunanbHO pa3pa60TaHHble nnn noaroToB1€HHbIE NOJTHOCTbIO aBTOMATU3NPOBaHHbIE YCTAaHOBKN
KOHTpPOIA TabneTtok Aons NPOBEPKN KOHEYHbIX pa3MepoB " ,El,e(IbeKTOB NOBEPXHOCTHU TabneTtok
Tonnuea,;

2) cneunanbHO paspa60TaHHble nnn noaroToBJieHHblIE CBApPOYHble aBTOMaTbIl AJ1A HaBapku
KOHLEBbIX 3arnyleKk Ha TONJIMBHbIE CTEPXHU,

3) cneumanbHo paspaboTaHHbIE UMK NOAFOTOBIEHHbLIE aBTOMATUYECKNE YCTAHOBKM UCTbITAHNUSA U
KOHTPOSS ANsi NPOBEPKM LLENOCTHOCTU TOMMMBHbLIX CTEPXHEN B cOOpe. DTN YCTAHOBKM OObIYHO
BKIoYatoT obopyaoBaHue ons:

peHTreHOBCKOVI NPpOBEPKN CBapHbIX LLUBOB CTep)KHeVI N KOHLUEBbIX 3arnyLliek;
onpepeneHna Tedn renna n3 onpeccoBaHHbIX CTep)KHeI7IZ

ramMmma-ckaHupoBaHWUS CTEPXKHEN OIS MPOBEPKM NPaBUNBbHOIO HaNoMHEeHWUs! TOMMMBHbLIMU
TabneTkamu;

4) cneynansHO pa3paboTaHHble UMW NOArOTOBIIEHHbIE CUCTEMBI AN N3rOTOBNEHNST 060N0YeK
TENnoBbIAENSIOWMX ANIEMEHTOB.

2.5. CneumaneHo pa3paboTaHHble N NOArOTOBIEHHbIE
YyCTaHOBKU 1 06opyaoBaHMe Ansi pa3geneHns n3oTonos
NPUPOAHOro ypaHa, o6egHEeHHOro ypaHa unum cneymanbHOro
pacLlennsoLweroca matepunana, KpoMe aHanMTU4eCcKmx
npnbopos

BBogHoe 3amevaHme. YcTaHoBKM, 060pyaoBaHMeE 1 TEXHONOMMM NS pa3geneHns n3oTonos ypaHa B
psi4e crnyyYyaeB TECHO CBSA3aHbl C yCTaHOBKaMu, 060pygoBaHNEM M TEXHOMNOrMAMN pasgeneHms
N30TOMOB "ApYyrmMx aneMeHToB". B oTAenbHbIX Crydasax KOHTPOrb COrNacHo NyHKTy 2.5 Takke
COOTBETCTBYHOLMM 0O6pa3oM NpUMEHSIETCS K yCTaHOBKaM 1 06opyaoBaHuio, NpeaHasHa4YeHHbIM Ans
pa3geneHnst N30TonoB "ApyrMx anemMeHToB". Takon KOHTPOMb 3a yCTaHoBKamMun 1 obopyaoBaHuemM
AN pasgeneHns U3oTonoBs "Opyrnx aremMeHToB" JONOMHAET KOHTPOIb 3a YCTaHOBKaMu U
obopyaoBaHveM, KOTopble cneunanbHO NpeaHasHayveHbl U NoAroToBMNEHbI Ans 06paboTku,
NCMNonb30BaHWUA NN NPOU3BOACTBA CreLmanbHOro pacLllennaLLerocs Mmatepmnana, oxeaTbiBaemMoro
HaCTOALMM CMUCKOM. STOT AOMNOMHUTENBHBIA KOHTPOMb COrMacHO NYHKTY 2.5 HENPUMEHUM K
npoLeccy 3NeKTPOMarHUTHOro pasgeneHus N3oTonoB, KOTOPLIVM NoAnagaeT noa NonoXeHUs cnucka
obopyaoBaHma 1 MaTepuanos ABOMHOIO Ha3HaYeHWs! U COOTBETCTBYHOLLMX TEXHOMOINA,
NPUMEHSIEMBIX B 4EPHbIX LEeNsax, B OTHOLLUEHUM KOTOPbIX OCYLLECTBMNSAETCH SKCMOPTHLIA KOHTPOTb.
[na crneayowmx NpoLeccoB KOHTPOSb COrfacHo NYHKTY 2.5 0ANMHAKOBO NMPUMEHMM BHE 3aBUCUMOCTU
OT TOro, npepjrnonaraeTcs fv UCMNorb30BaTh 3TOT NPOLLECC AN pasferneHus U30TonoB ypaHa unm
AN pasgeneHnst M30ToMOoB "ApYrux 3aNeMeHTOoB": ra3oLeHTPUMYKHBIN NpoLecc, razoanddy3noHHbIN
npouecc, NpoLecc NasmMeHHoro pasaeneHus U aspognHaMmyeckme npoLecchl.

[na HekoTopbIX MPOLIECCOB UX MPUMEHMMOCTb AN pasfeneHns n3oTornoB ypaHa 3aBucuT oT TOro,
Kakow anemMmeHT pasgensetcs. K aTum npoueccam OTHOCATCS: NPOLLECChl, OCHOBaHHbIE Ha JTa3epHOM
pasfeneHnu (HanpyMmep, MoneKynspHbIn MeTOA Na3epHOro pasgeneHus N3oTonoB U fasepHoe
pa3geneHve U3oTOoNoB Mo MeToAy aToMapHbIX NapoB), XUMUYECKUA OOMEH N MOHHbI OOMEH.
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CnepoBarternbHO, NOCTaBLUMWKN AOMMKHbBI OLIEHMBATL 3TW NPOLLECCHI AN1S KaX4oro OTAENbHOro criyyas,
C TeM 4YTobObl COOTBETCTBYHOLLMM 0Opa30M NPUMEHSTb MOMOXEHMS O KOHTPOIIE COrfacHO NYHKTY 2.5
ONs ICNONb30BaHMS N30TOMOB "APYrMX 3fIeMeHToB".

2.5.1. YcTaHoBKM ANs pa3geneHus n3oTonoB NpMpoaHoOro ypaHa, 8401 20 000 0
obeHeHHOro ypaHa nnu cneumansHoro pacLuennsaoLerocs
mMaTepuana

2.5.2. CneumnaneHo pa3paboTaHHOe nu NOAroTOBNEHHOE

obopynoBaHune Ans pasaeneHns M30TonoB NPUPOLHOro
ypaHa, 06egHeHHOro ypaHa nnu cneumanbHOro
pacLiennstowieroca matepmnana, KpoMe aHanMTU4eCcKmx
npnbopos

2.5.2.1. CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE 8401 20 000 0
ra3oBble LLeHTPMAYrU 1 Y3ribl U KOMMOHEHTLI ANg
NCNONb30BaHNSA B ra3oBbIX LieHTpudyrax

BBogHoe 3amevaHue. [a3oBasi LeHTpudyra 06bIM4HO COCTOUT N3 TOHKOCTEHHOTO LIMIMHApPa
anameTpom oT 75 mm go 650 MM C BepTUKanbHOW LeHTpanbHOM OCblo, KOTOPbI MOMELLEH B BaKyymM
N BpallaeTcsl C BbICOKOW OKPYXXHOW ckopocTbio nopsiaka 300 m/c unu 6onee. [nst AOCTUXEHUS
GOoNbLUOK CKOPOCTM KOHCTPYKLUMOHHbBIE MaTepuarbl BpallaLwmnxcs KOMMNOHEHTOB JOJKHbI UMETb
BbICOKO€ 3HayeHue OTHOLLEHWS MPOYHOCTU K NIIOTHOCTK, @ poTopHas cbopka 1, cregoBaTenbHo,
OoTAenNbHbIE ee KOMMOHEHTbI AOIMKHbI U3rOTOBMASATHCS C BbICOKOW CTEMEHBIO TOYHOCTH, YTOObI
pasbanaHc 6bin1 MMHUManbHbIM. B oTnnymne ot gpyrnx ueHTpudyr ra3osas LeHTpudyra aons
oboraleHns ypaHa umeeT BHYTPY POTOPHOW Kamepbl BpaLLaoLLyoCa Neperopoaky (neperopogkum) B
dopme gucka n HEMOABWXKHYKO CUCTEMY nogayn u oteoAa rasza UFs, cocTosALLyo N0 MeHbLUEN Mepe
N3 Tpex OTAENbHbIX KaHAmNoB, ABa U3 KOTOPbIX COEAUHEHbI C flonaTkamu, OTXOAALMMMU OT OCK
poTopa K NepudepUnHON YacT pOTOPHOM KaMepbl. B Bakyyme HaxoouTcs Takke psag BaXKHbIX
HeBpaLLaloLLMXCSl 9NIEMEHTOB, KOTOpbIE, XOTS U UMEKT 0CODOYI0 KOHCTPYKLUIO, HE CITOXHbI B
N3roTOBIEHNN 1 HE U3rOTaBNMBAIOTCS M3 YHUKANbHbIX MaTtepuanoB. LieHTpudyxHas ycTaHoBKa
TpebyeT BOMbLIOro Yncna 3TMX KOMMOHEHTOB, TaK YTO MX KOSIMYECTBO MOXKET CMYXUTb BaXKHbLIM
WHAMKATOPOM KOHEYHOTO MCMONb30BaHUS.

MosicHnTenbHoe 3ameyaHme. HekoTopas Npoaykuus, ykasaHHasi B nyHkTe 2.5.2.1, nubo
HenocpeACcTBEHHO comnpuKacaeTcs ¢ TexHonornyeckum razom UFes, 6o HenocpeacTBEHHO
ynpasnsieT LueHTpudyramMmm n NpoxoxageHnem rasa ot LeHTpudyrm K LeHTpudyre u oT kackaga K
kackafy. KoppoanoHHo-cTonkue k UFs MaTepuansl BknoyaoT Meab, MefHbIe crnashbl,
Hep)XaBerLUyo cTanb, antoMVHUIA, OKCMA antoMUHWS, antoMUHWEBbIE CMNaBbl, HUKENb UMW CNNaBbl,
cogepxatyme 60 npoueHToB uny 6onee HUKenNs No Becy, U PTOPMPOBaHHbIE YrNeBOAOPOAHbIE
nonMMmepsl.

2.5.2.1.1. Bpavatouimecsa KOMNOHEHTbI

2.5.2.1.1.1. TlonHble poTOpHbIE COOPKU. 8401 20 000 O
TOHKOCTEHHbIE LUNMHAPBI UK P, COEANHEHHbIX MEXOy
CcOOOM TOHKOCTEHHbIX LUNTMHAPOB, U3rOTOBMEHHbIX U3
opHoro unu 6onee MaTepmarnoB C BbICOKUM 3HaYEHNEM
OTHOLLUEHUS MPOYHOCTN K NNIOTHOCTU, YKa3aHHbIX B
NOSICHUTENbHbIX 3aMeYvaHusaX K nyHktam 2.5.2.1.1 -
2.5.2.1.1.5. CoegmHeHne UMNNMHAPOB Mexay cobon
OCYLLEeCTBMAETCA MPY NOMOLLUY MOKNX CUbOHOB NN
Korevw, ykasaHHbIX B NyHkTe 2.5.2.1.1.3. CobpaHHbIN poTop
nMeeT BHYTPEHHIOO Neperopoaky (neperopoaku) n
KOHLIeBbIe y3nbl, yKa3aHHble B NyHKTax 2.5.2.1.1.4 n
2.5.2.1.1.5. OgHako nonHas cbopka MOXeT ObITb
nocTaBrneHa 3aka34yuky B 4YacTu4Ho cobpaHHom Buge. Takas
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NOoCTaBKa TakKXe NoasieXuT 3KCNOPTHOMY KOHTPOJ1O

2.5.2.1.1.2. PoTopHble TpyObI. 8401 20 000 O
CneumnaneHo pa3paboTaHHble N NOAroTOBNEHHbIE
TOHKOCTEHHbIE LMNMHAPLI C TOMWWHOM CTEHKN 12 MM nnun
MeHee, AnaMeTpom oT 75 Mm go 650 MM, N3roTOBMNEHHbIE N3
oaHoro unu 6onee matepuanos, UMEIOLLMX BbICOKOE
3Ha4YeHMe OTHOLLEHUS MPOYHOCTU K MITIOTHOCTU, YKa3aHHbIX B
NOACHUTENBHbIX 3aMedaHnax K nyHktam 2.5.2.1.1 -
25.2.1.15

2.5.2.1.1.3. Konbua nnu cunbqOoHbI. 8307;
CneumnaneHo pa3paboTaHHble NN NOAroTOBNEHHbIE 8401 20 000 O
KOMMOHEHTbI AN CO34aHMsi MECTHOWM OMopbl AN POTOPHON
TpyObl MNM cOeanHEHUs! psiaa POTOPHbIX TPyD. CunbGOHbI
npeacTaBnsaoT coboi KOPOTKME UMIMHAPBI C TONLLUHOWN
CTEHKM 3 MM UNn MeHee, AnameTpom oT 75 Mm go 650 mm,
NMELLMX OOUH rodp MU U3rOTOBIIEHHbIE U3 OQHOMO U3
MaTepuarnoB, MMEKLWMX BbICOKOE 3HA4YEHME OTHOLLEHNS
MPOYHOCTU K MSIOTHOCTU, YKa3aHHbIX B MOSCHUTENbHbIX
3amevaHusx Kk nyHktam 2.5.2.1.1 - 2.5.2.1.1.5

2.5.2.1.1.4. Tleperopodku. 8401 20 000 0
CneuuaneHo pa3paboTaHHble UK NOArOTOBIEHHbIE
KOMMOHEHTHLI B hopme ancka guameTpom ot 75 mm go 650
MM 47151 YCTaHOBKM BHYTPU POTOPHOM Tpybbl LEeHTpUdyrn ¢
Lenbio N30MpoBaTh BbIMYCKHYIO KaMepy OT rMaBHOM
pasgenuTenbHOM Kamepbl U B HEKOTOPbIX Cryvasx Ansi
ynyyleHuns umpkynsaumm rasa UFe BHYTpY rmaBHON
pasgenuTenbHOM Kamepbl POTOPHOW TpyObl 1
N3roTOBIIEHHbIE U3 OQHOMO N3 MaTepManoB, UMEHLLNX
BbICOKOE 3Ha4YeHMe OTHOLLUEHUSI MPOYHOCTM K MIOTHOCTH,
YKa3aHHbIX B NOACHUTENbHbIX 3aMeYaHuaX K MyHKTam
25211-252115

2.5.2.1.1.5. BepxHue (HWKHME) KPbILLKN. 8401 20 000 O
CneumanbHo pa3paboTaHHble Uu NoAroTOBIEHHbIE
KOMNOHEHTbI B (hopme Ancka guameTpom ot 75 mm go 650
MM A5st TOYHOTO COOTBETCTBUS AUAMETPY KOHLOB POTOPHOM
TpyObl M BO3MOXHOCTU yaepxumBaTb UFs BHYTpU ee. O1un
KOMMOHEHTbI UCMONb3YIOTCA AN TOro, YToobl
nopgaepxuBaTh, yaepXusaTtb Unn cogepxaTb B cebe kak
COCTaBHYI0 4YacTb 3fieMeHTbl BEPXHEro NoALMnHuKa
(BEPXHSSA KPbILLKA) UM CAYXXWUTb B KAYECTBE HeCyLLen YacTu
BpaLLaOLLMNXCS SNIEMEHTOB HUXKHErO NOALUMMHMKA (HUXKHAS
KpbiLLKa), ¥ M3roTaBNMBalTCSA U3 O4HOMO 13 MaTepuasnos,
NMEIOLLMX BbICOKOE 3Ha4YEHWNE OTHOLLEHUSI MPOYHOCTM U
MNOTHOCTW, YKa3aHHbIX B MOSICHUTENbHbIX 3aMevaHnsX K
nyHktam 2.5.2.1.1-25.2.1.1.5

MosicHuTenbHble 3aMeyaHns K nyHkTam 2.5.2.1.1 - 2.5.2.1.1.5. MaTtepuansl, ucnons3yemble aAng
BpaLLAOLLNXCS KOMMOHEHTOB LIEHTPUAYT, BKITOYAIOT:

a) MapTeHCUTHOCTapeoLWwue cTanu, UMetoLLMe MakcMarbHbli npeden NpoYHOCTM Ha paspbie 1,95
Ma nnun 6onee;

0) antoMMHMEBBIE CNNaBbl, UMELLME MakcumarnbHbIA Npeaen NPoYHOCTM Ha paspbis 0,46 Mla nnm
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bonee;

B) BOMNOKHMCTbIE MaTepuansl, NPUrogHble Ang NCNOMNb30BaHNS B KOMMO3UTHbBIX CTPYKTYpax U
nmMetoLLme 3HadeHust yaenosHoro moayns 3,18 x 108 m unun 6onee n MakcmarnsHOro yaenbHoro
npegena npoYHocT Ha paspbiB 7,62 x 10* m unn 6onee ("yoenbHbii Moagynb" - 3To Mmogynb KOHra B
H/kB. M, oeneHHbI Ha yaenbHbIn BeC B H/Ky6. M; "MakcuManbHbI yaenbHbIN Npeaen NpoYHOCTU Ha
paspbIB" - 3TO MakCMManbHbI Npeaen NPoYHOCTU Ha pa3pbiB B H/KB. M, AeNeHHbIV Ha yAenbHbIN
Bec B H/ky6. m).

25.2.1.2. Cratnyeckme KOMMOHEHTHI
2.5.2.1.2.1. TlogWwwWnHUKM ¢ MarHUTHOM NOABECKOMN

2.5.2.1.2.1.1. CneuuansHo paspaboTaHHble UNN NOArOTOBMEHHbIE 8483 30 800
NOALUMMHUKOBBIE Y3bl, COCTOSALLME N3 KOMbLEBOrO MarHuTa,
noaBeLleHHoro B obonme, cogepallen aemnupyroLLyto
cpeay. Obonma usrotaenmeaeTcs N3 ctonkoro k UFs
mMatepuana (CM. NOSICHUTENbHOE 3aMeYaHnNe K MyHKTY
2.5.2.1). MarHuT coeanHaeTcs ¢ NOMOCHBIM HAKOHEYHNKOM
UNu BTOPbIM MarHUTOM, YCTaHOBIIEHHbIM Ha BEPXHEN
KpblLLKe, Yka3daHHOW B NyHKTe 2.5.2.1.1.5. MarHuT moxet
nmeTb hopmy KorbLia C COOTHOLLEHNEM MEXAY BHELUHVUM U
BHYTPEHHUM AnameTpamMm, MEHbLUMM MUInn pasHbiM 1,6:1, 1
opmy, obecneunBaloLLyo HavarnbHy NPOHULLAEMOCTb
0,15 'H Ha meTp unu Gornee, UM oCTaTOYHYHO
HamarHuyeHHocTb 98,5 npoueHTta unm 6onee, nnu
npoussegeHe MHAYKUMM Ha MakCMmarnbHYyo
HanpskeHHOCTb nons 6onee 80 kX Ha Kyb. MeTp.

Kpome 06bl4HbIX CBOMCTB MaTepuarna, HeobxoAMMbIM
npegBapuTenbHbBIM YCNOBMEM ABMSETCS OrpaHnu4eHne
0O4YeHb ManbiMu gonyckamu (MeHee 0,1 MM) OTKNOHEHNS
MarHUTHbIX OCen OT reoMeTPUYECKUX Ocen Unu
obecneyeHne ocobor roMOreHHOCT! MaTepuana MarHmTa

25.2.1.2.1.2. CneuuwanbHo pa3paboTaHHble UM NOArOTOBEHHbIE 8483 30 800
aKTMBHbIE MarHUTHbIE NOALIMWMHWKA NS UCNONb30BaHNS B
rasoBbIX LeHTpudyrax

MosicHnTenbHoe 3aMevaHune. Takne akTUBHbIE MAarHUTHbIE NOALIMMHUKA OObIYHO UMEIDT cneaywoume
XapaKTepPUCTUKA:

a) NpefHasHa4veHbl A4S LEeHTPOBKM poTopa, BpawatLleroca ¢ yactoton 600 My unu 6onee;

6) obecneyeHbl HAAEXHBIM UCTOYHMKOM 3NIEKTPONUTAHMSA U (UNN) UCTOYHUKOM GecnepebonHoro
nutaHns (UBI) ans dyHKUMOHMPOBaHUSA B TeveHne bonee ogHoro yaca.

2.5.2.1.2.2. TlloawwvnHukn/gemndepsl. 8483 30 800
CneumnanbHo pa3paboTaHHble NN NOAroTOBMNEHHbIE
NOALLMNHUKK, coaepXallme y3en oCb/ynnoTHUTENbHOE
KOmbLO, CMOHTMpPOBaHHLIN Ha Aemndepe. Ocb 06bIYHO
npeacTaBnsieT cobor Ban u3 3akaneHHoOm cTanu ¢ OgHUM
KOHUOM B dhopMe nonycdepsbl 1 Co cpeacTesamu
NoACOEOUHEHUST K HUXKHEW KPbILLIKE, YKa3aHHOW B MyHKTE
2.5.2.1.1.5, Ha gpyrom. Ban moxeT ObITb COEQUHEH C
rmapoanHaMn4eckMmM NoAawunnHukoM. KonbLo nmeet dpopmy
TabneTtku c nonyccepuyecknm yrnyoneHmemMm Ha ogHon
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25.2.1.2.3.

2.5.2.1.2.4.

2.5.2.1.25.

2.5.2.1.2.6.

2.5.2.2.

BBogHoe 3amevaHne. BcnomoraTenbHble CUCTEMBI, o6opyp,OBaHv|e N KOMMNOHEHTLI

NOBEPXHOCTW. OTWN KOMIMOHEHTHI MOTYT NOCTaBATbCA
OTAENIbHO OT ,quHq)epa. Takue noctaBku TaKke nognexar
OKCMOPTHOMY KOHTPOIJTO

MonekynspHble Hacochbl.

CneumnaneHo pa3paboTaHHble NN NOAroTOBNEHHbIE
UUNUHAPBI C BbITOYEHHBIMUW UMK BblAaBMEeHHbIMU BHYTPU
cnupanbHbIMW KaHaBKaMu 1 C BbICBEPIIEHHBIMW BHYTPU
oTBEPCTUAMU. TUNOBLIMU pasMepamu sIBNAITCA
cnepywome:

BHYTPEHHUI anameTp oT 75 mm go 650 mm;

TonuwmHa cteHkn 10 mm unn 6onee;

OnvHa paBHa AnaMeTpy unm dornbLue.

KaHaBkun 06bI4YHO UMEIOT NPSIMOYronbHOE nonepeyHoe
cedyeHue n rmybuHy 2 mm nnu bonee

CraTopbl gBuraTenen.

CneuuaneHo pa3paboTaHHble UK NOArOTOBIEHHbIE
cTaTopbl KONbLIEBOW POPMbI A1 BbICOKOCKOPOCTHbIX
MHOroasHbIX TMCTEPE3NCHbIX (MU PEAKTUBHbIX)
aneKkTpoaBuraTenen NepeMeHHOro Toka Anst CUHXPOHHOM
paboTbl B ycroBusx Bakyyma ¢ yactotom 600 'y n 6Gonee u
MoLHocTbto 40 BA 1 6onee. Ctatopbl MOryT COCTOATb M3
MHOrogasHbIX 0GMOTOK Ha MHOFOCITOMHOM >KENE3HOM
CepAeYHMKE C HU3KUMUN NOTEPSIMU, COCTABNEHHOM M3 TOHKMX
NNacTuH OObIYHO TOMLWUHOM 2 MM UM MeHee

Kopnyca/npneMHuk1 LeHTpudyru.

CneuuanbHo pa3paboTaHHble U NOAroTOBIEHHbIE
KOMMOHEHTbI ANS pasMeLleHns B HUX COOpku pOTOPHON
TpyObl rasoBon LeHTpudyrn. Kopnyc coctouT n3 )KecTokoro
UunuHgpa ¢ TonwuHom cteHkn 0o 30 MM ¢ NpeLm3noHHO
06paboTaHHbIMW KOHLL@MK AN YCTaHOBKN MOALUMUMHUKOB U C
OAHUM WUNWN HECKOMNBbKMMY dhnaHuamMm Ans MOHTaxa.
O6paboTaHHble KOHLbI NapannenbHbl ApYr ApYry u
nepneHavKynsapHsLI NPoAOoNbHOM OCK UuNnHApa B npedenax
0,05 rpagyca unu meHee. Kopnyc MoXeT Takke
npeacTaBnaTb COOON KOHCTPYKLMIO A4ENCTOro Tuna Ans
pa3MeLLeHns B HEM HECKOMNbKNX POTOPHbLIX COOPOK

JoByLkK.

CneuuanbHo pa3paboTaHHble Y NOArOTOBMNEHHbIE TPYOKM
Ansa nssnedeHns rasa UFes n3 potopHoi Tpybbl no metoay
TpyOKn INnTO (TO €CTb C OTBEPCTUEM, HANPaBNEHHbIM Ha
KpyroBom noToK ra3a B poTOpHoW Tpybe, Hanpumep,
nocpencTsoMm m3rnmba KoHua pagnanbHO pacronoXeHHON
TPYOKM), KOTOPbIE MOXHO NMPUKPENUTL K LEHTParibHON
cucTemMe U3BMeYeHns rasa

CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE
BCMoOMoraTtesibHble CUCTEMBI, 060pYL0BaHMNE N KOMMOHEHTHI
058 MICNONb30BaHUS Ha ra3oueHTPUdYKHOM yCTaHOBKE MO
oboralieHuto

8414102500

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;
8529901090

8401 20 000 0

8401 20 000 O

I'a3OLJ,eHTpl/I(by)KHOI7I YCTaHOBKM MO oboraleHuto npencraBnalT cobow cuctemsbl YCTAHOBKMU,
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Heobxoammble ans nogayun UFs B LeHTpudyru, Ans cBA3v oTAENbHbIX LEHTPUAdYr mexay cobon ¢
uernbio obpasoBaHnst kackagoB (UNK CTyneHen), 4Tobbl AoCcTUYb Bonee BbLICOKOro oboraleHns u
n3sneyb "npoaykt" n "xsoctel" UFs 13 ueHTpudyr, a Takke obopygosaHue, Heobxognmoe Ans
npvBeAeHUs B OeNCTBUE LeHTpdyr unm ans ynpaeneHns yctaHoBkon. O6bl4HO UFs ncnapsietca ma
TBEPAbIX BELLECTB, MOMELLEHHbIX BHYTPY NOAOrPEBAEMbIX aBTOKMaBOB, 1 MOAEeTCs B ra3000pa3Hon
dopme K LieHTpudyram 4epes CUCTEMY KOJIEKTOPHbIX TPYGoNpoBOAOB kackaaa. "IpoaykT” u
"xBocTbl" UFs, nocTynatowine ns ueHtpudyr B Buae razaoobpasHbiX NOTOKOB, TAKKE NPOXoaAT yepes
CUCTEMY KONMEKTOPHbIX TPYOONPOBOAOB Kackada K XOnoAHbIM noByLLkam (paboTarowwmm npm
TemnepaTtype okono 203 K (-70 °C), rae oHU KOHOEHCUPYIOTCA U 3aTeM NOMELLATCS B
COOTBETCTBYIOLLME KOHTEMHEPDLI A5 TPAHCNOPTUPOBKM UK XpaHeHus. Tak Kak ycTaHOBKa no
oboraLleHnio COCTOUT N3 MHOIUX ThICSY LEHTpUAYr, COOpaHHble B Kackabl, CO34al0TCA
MHOIOKMUIOMETPOBbIE KOMMEKTOPHbIE TPYOONPOBOAbL! KAcKaAoB C ThiCAYaMU CBApHbIX LLBOB, NpUyemM
CXeMa OCHOBHOW 4YacTu UX COegMHEHMIN MHOrokpaTHo nosTopseTcsa. O6opyaoBaHve, KOMMNOHEHThI U
cucTeMbl TPYOOMNPOBOAOB N3roTaBNMBAOTCA C COOMIOAEHNEM BbICOKMX TpeboBaHMM K
BaKyyM-MIOTHOCTU M YucToTe 06paboTku.

MosicHnTensHoe 3ameyaHne. HekoTopas Nnpoaykuus, ykasaHHas B nyHkTe 2.5.2.2, nnbo
HenocpeacTBEHHO conpukacaeTcs ¢ TexHonornyeckum razom UFs, nnbo HenocpeacTBeHHO
ynpaensieT LeHTpndyramm 1 NpoxoXaeHnem rasa ot LeHTpudyrm K LeHTpudyre u oT kackaga K
kackagy. KopposnoHHo-cTorikmne k UFs MaTepuansl BKOYaloT Meb, MeAHble CniaBbl,
HepXXaBerLUy CTanb, antoMVHWUIA, OKCUA antoMUHNS, antoMVHUEBbIE CMnaBbl, HUKENb UMW CNNaBbl,
cogepxatyune 60 npoueHToB uny 6onee HUKenNs No Becy, U PTOPMPOBaHHbIE YrNeBOAOPOAHbIE
nonumepsl.

2.5.2.2.1. Cuctembl nogauun/cucteMbl oTBOAA "npogykTa” n "xBoctos". 8401 20 000 0
CneumnanbHo paspaboTaHHble Un NOArOTOBMEHHbIE
TEXHOMOrM4Yeckne cucTemMbl Unn obopynosaHve ans
oboraTuTenbHbIX 3aBOA0B, U3rOTOBIIEHHOE UMK
sawmieHHoe 13 ctonkux k UFs MaTepunanos, BKNOYatoLLme:

2.5.2.2.1.1. Tlutarowume aBToKNaBbl (MU CTaHUUK), NEYN UMK YCTAHOBKM, 8417 90 000 O;
npumeHsemMble ans nogayn UFs B npouecce oborawieHuns 8419 89 98;
8514 19 900 O;
8514 39 000 O;
8514 90 000 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;
852990109 0

2.5.2.2.1.2. [Oecybnumartopbl, XONOAHbIE FTOBYLLKWA UMM HACOCHI, 8413 70;
ucnonb3yemble ansa otsoga UFes B npouecce oboraweHuns 8414 10;
Ha nocneywLLylo nepegady ans Harpesa 8419 89 98

2.5.2.2.1.3. YCTaHOBKM ANl KpUCTannmaaumm unu nepesona B XXuakoe 8414 30;
cocTosiHue, ucnonb3yemble ang otsoga UFs B npoLecce 8419 60 000 O;
oboraweHus, nytem cxatusa n nepesoga UFe B Xxnuakyto nnm 8419 89 98

TBepaylo hopmy

2.5.2.2.1.4. YcraHoBku nogauyn/otBoAa "npoaykra" nnm "xsoctos" Ang 8413 70;
nepemelLeHnsa UFs B KOHTENHEPDI 8414 10
2.5.2.2.2. CuncTeMbl KOMMEKTOPHbIX TPYOONpOBOAOB 8401 20 000 O

rasoLeHTPUdYKHbIX Kackagos.
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2.5.2.2.3.

2.5.2.2.4.

2.5.2.25.

2.5.2.25.1.

2.5.2.25.2.

CneuuaneHo pa3paboTaHHble UV NOArOTOBMEHHbIE
cucTeMbl TPYOOMPOBOAOB U KOJINIEKTOPOB ANSA yAEPKaHNS
UFs BHYTPUY LEHTPUYXKHbIX KackagoB. OTa ceTb
TpybonpoBOAOB 0OLIYHO NpeAcTaBnseT cobor cuctemy ¢
"TPONHLIM" KONNEKTOPOM, U Kaxkaasa LeHTpudpyra coegmHeHa
C KaXkablM 13 konnektopoB. CrnegoBaTternbHO, cxeMa
OCHOBHOW YacTN UX COEAMHEHNSI MHOTOKPaTHO NOBTOPSETCS.
OHa NonHOCTbIO N3roTaBnUBaeTCs UMK 3allmaeTcs us
ctonkmx kK UFs MaTepunanoB ¢ cobnogeHnemM BbICOKMX
TpeboBaHWI K BaKyyM-NioTHOCTM K Yuctote obpaboTku

Macc-cnekTpoMeTpbl/MoHHbIE UCTOYHMKKM Anis UFs
CneumnanbHo paspaboTaHHble UK NOArOTOBMEHHbIE
MacC-CneKkTpoMeTpbl, CMOCOBOHbIE NPOM3BOAUTE NPAMON
oTbop nNpob n3 rasosbix NoTokoB UFs n o6nagatowme scemm
CcrnepyLwnuMmn XxapakTepucTukamu:

a) cnocobHble N3MepsATb MOHbI OT 320 eaUHULL aTOMHOM
Maccbl unu 6onee 1 obnagaroLme paspeLleHnem nydlle,
yem 1 gonda us 320;

6) coaepXKaTt NOHHble NCTOYHUKN, N3FOTOBJIEHHbIE U3
HUKeNA, HUKeneBo-MmeaHbIX CniiaBoB C coaepXaHUnem
HUKeA No BeCy OT 60 NnpoueHToB nnn bonee unu
HUKeJ1eBO-XPOMOBbIX CrnJj1aBOB nnbo 3almLLEeHHble
NOKPbITUEM N3 HUX]

B) cofepkaT MOHM3ALUMOHHbIE UCTOUYHUKMN C
©6oMbapanpOoBKOI 3NEKTpOHaMM;

r) cogepar KOJNEKTOPHYK CUCTEMY, NPUIOAHYH Ans
M30TOMHOrO aHanu3a

MpeobpasoBaTenu 4acToTbl.

CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE
npeobpasoBaTeny 4acToTbl (Takke N3BECTHbIE Kak
KOHBEpPTEpPbl UMM UHBEPTOPbI) ANst NUTaHNsSi CTaTOPOB
auraTtenemn, ykasaHHblX B NyHkTe 2.5.2.1.2.4, nnu yactu,
KOMMOHEHTbI 1 nofacbopkm Taknx npeobpasoBarenen
yacToTbl, 0bnagatoLme o6enmMm xapakTepmucTUKamm:

a) MHorodasHbl YacTOTHbIM BbIXxo B AnanasoHe ot 600 My,
n 6onee;

6) BbiCOkast cTabUNbHOCTBL (CO cTabunuaaumen 4acToThl
nyyuwe 0,2 npoueHTa)

CneumanbHble CTOMOPHbIE U PETyNUPYIOLLME KnanaHbl

CneumanbHo pa3paboTaHHble UM NOArOTOBIEHHbIE
CTOMOpPHbIE KnanaHbl Ansa obecneyeHns NOCTynneHns
"npoaykra" unm "xsoctoB" UFs B BUAE ra3oBbIx MOTOKOB
OTAenbHOW UeHTpudyrm

KnanaHbl cunbgOHOHIO TUNa, py4YHble UMM aBToMaTUYECKMe,
CTOMNOPHbIE UMKN perynupyloLLue, N3roToBreHHble U3
mMaTepuanos, CTOMKUX K KOppo3uu, BbidbiBaemon UFs, nnu

9027 89 000 0

8502 39 800 0;
8502 40 000 0;
8504 40 910 0;
8541 59 000 0

8481 30;
8481 80

8481 30;
8481 80

www.consultant.ru

HageXHas npaBoBas noaaepxkka

CtpaHuua 17 ns 42


http://www.consultant.ru/
http://www.consultant.ru/

[MocTtaHoeneHue MNMpasuTtensctBa PP ot 16.07.2022 N 1285
"O6 yTBEepxaeHUM crnucka saepHbIX MaTepranoB, obopyaoBaHus,

cneunanbHbIX...

[okymeHT npegoctasneH KoHcynbTaHTlnoc

[ata coxpaHeHusi: 05.12.2022

3alULLEHHbIE TAaKMMK MaTepuanamMmn, C BHyTPEHHUM
anameTtpom ot 10 go 160 mm, cneymansHO
npeaHasHadYeHHble NN NOArOTOBIIEHHbIE ANs
NCMOMb30BaHMs B OCHOBHbIX UMW BCNOMOraTebHbIX
cucTemax ra3oueHTpU@YKHbIX YCTAaHOBOK MO 0boralleHmto

MosicHMTenbHOe 3ameyvaHue. TUNoBble crieumanbHO paspaboTaHHble UMW NOArOTOBMEHHbIE KranaHbl
BKITIOYAIOT KnanaHbl CUbgOHHOIo TUMa, GbICTPOAENCTBYIOLLME 3aMOpHbIE KranaHbl,
ObiCTpodeNCTBYIOLME KranaHbl U apyrue.

2.5.2.3.

CneumanbHo pa3paboTaHHble Unn NOAroTOBMEHHbIE COOPKK
N KOMMOHEHTLI AN NCNONb30BaHUSA Npu
rasoancdysmoHHOM oboralleHmm

BeogHoe 3ameyvaHue. Mpu razoanddy3roHHOM MeToAe pasfaeneHns N30TonoB NPUMPOAHOro ypaHa,
obegHeHHOro ypaHa unuv cneumanbHOro pacllennsoLwerocs matepuana 0OCHOBHOMN
TEeXHONorm4yeckom cbopkom ABNSETCS cneLmarnbHbl NOPUCTLIN razoamddy3noHHbIN Gapbep,
TEeNnnooBMEeHHVK Ans oxnaxaeHus rasa (KOTopbli HarpeBaeTCs B NpoLecce cxaTtus),
YNOTHUTENbHbIE KNanaHbl U perynupylowue Knanatbl, a Takke Tpybonposogbl. [1ockonbky B
razoguddysnoHHon TexHornornm ucnoneayetcd ra3 UFs, Bce obopynosaHue, Tpybonposodbl 1
NMOBEPXHOCTU N3MepUTErbHbIX NPUBOPOB (KOTOPbIE BCTYNAKT B KOHTAKT C ra3oM) M3roTaBnMBaroTCs
13 MaTepuarnoB, COXpaHSALWMNX cTabunbHOCTb Npu koHTakTe ¢ UFs. MazogmddysmoHHas ycTaHoBKa
COCTOMT M3 paga Takux cOOPOK, Tak YTO UX KONMYECTBO MOXET ObiTb BaXKHbIM NokasaTenem
KOHEYHOro npeaHasHayYeHuns.

2.5.2.3.1.

2.5.2.3.1.1.

2.5.2.3.1.2.

2.5.2.3.2.

MasoanddysnoHHble 6apbepbl 1 MaTepuarnsl 4ns nx
N3roToBneHus

CneuuanbHo pa3paboTaHHble Uy NOAroTOBMEHHbIE TOHKNE
nopuctele punbTpbl ¢ pa3mepom nop 10 - 100 HMm,
TOMNLWMHON 5 MM UM MeHbLUe, a And Tpyd4yaTbix hopm
AnameTpom 25 MM UM MeHbLUE, U3rOTOBMEHHbIE U3
MeTannMyeckmx, NONMMEpPHbIX UMK KEpaMUYECKNX
mMaTepuanos, CTOMKUX K KOppo3uw, Bbi3biBaemon UFs (cm.
NOSICHUTENbHOE 3aMeyaHue K NyHKTy 2.5.2.4)

CneuuanbHO NOAroTOBNEHHbIE COEAMHEHMWS N NOPOLLKM
ONs M3roToBneHns uUnbTPOB, YKasdaHHbIX B MyHKTE
2.5.2.3.1.1, pasamepoM yactuy MmeHee 10 MKM 1 BbICOKOW
O[HOPOAHOCTBIO UX MO KPYMHOCTU, U3rOTOBMIEHHbIE U3
HVKens unu cnnaeos, cogepxaiimx 60 npoueHTa nnn 6onee
HMKens no Becy, okcuaa antoMuHms, ctonkunx k UFs
MONHOCTbIO (PTOPMPOBAHHBIX YrNIEBOAOPOAHbBIX NONMMMEPOB
¢ unctoTow no Becy 99,9 npoueHTa unm dornee

Kamepbl audpdysopos.

CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHLIE
repMeTUYHble COCYyabl ANs MOMELLEHUSA B HUX
razoancdy3moHHbIX 6apbepoB, N3rOTOBMNEHHLIE U3
3awmiieHHbIX oT UFs MaTepuanoB (CM. MOSICHUTENbHOE
3amevaHue K nyHkTy 2.5.2.4)

8401 20 000 0;
8421 39 800 6

2818 20 000 0;
2903 41 000 0;
2903 42 000 0;
2903 43 000 0;
2903 44 000 0;
2903 45 000 0;
2903 46 000 0;
2903 47 000 0;
2903 48 000 0;
2903 49 000 0;
2903 51 000 0;
2903 59 000 0;
2903 69 000 0;
7504 00 000 9

7310 10 000 0;

7508 90 000 9;

7611 00 000 O;
7612
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2.5.2.3.3. Komnpeccopbl 1 ra3ogyBku. 8414 80 900 0
CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE
KOMNPeCCopbl UK ra3ofyBKX C NMPOU3BOANTENBHOCTLIO Ha
Bxoae 1 ky6. meTp UFs B MUHYTY nnv Gonee v ¢ 4aBrneHnem
Ha BbIxoge #o 500 klMa, npeagHasHa4yeHHble ANns
JonroBpeMeHHou akcnnyaTaumm B cpege UFe nnn 6e3 Hero,
a Takke oTAenbHble COOPKM TaKMX KOMMPECCOPOB U
rasoyBoOK.

OTn KOMNpeccopbl U ra3oayBKM UMEIOT Nepenaz AaBrneHus
10:1 unu meHee n nsrotaBnuearoTcs U3 cTomknx K UFs
MaTepuanos UMM 3aLULLEHHBIX OT HEro (CMm.
NOSICHUTENbHOE 3aMeyaHue K NyHKTy 2.5.2.4)

2.5.2.3.4. YNnoTHEHWs BpaLLaloLLnXCs Banos. 8484 10 000 9;
CneuuanbHo pa3paboTaHHble Uy NOArOTOBMEHHbIE 8484 90 000 0;
BaKyyMHbI€ YNIOTHEHUS, YCTAaHOBMEHHbIE HA CTOPOHE 8487 90 900 0
nogayv n Ha CTOPOHE BbIxO4a ANs yNoTHEHMS Bana,

COeOUHSIIOLLLEro pOoTOp KOMMNpPeccopa Unn rasogysku ¢
NpUBOOHbIM ABUraTenem ¢ Tem, YTobbl obecneunTb
HaZEeXHYI0 repMeTu3aLmio, NpegoTBpaLLatoLLy0 HaTekaHe
BO34yXxa BO BHYTPEHHIOK Kamepy Komnpeccopa unm
rasogyBku, kotopas HanonHeHa UFs. Takme ynnoTHeHus
00bIYHO NPOEKTUPYIOTCA HAa CKOPOCTb HaTekaHusa 6ydepHoro
raza meHee 1000 ky6. cM/MUH

2.5.2.3.5. TennoodbmeHHUKKN ansa oxnaxaeHusa UFs. 8419 50 000 0
CneumanbHo paspaboTaHHble Uu NOAroTOBMEHHbIE
TENNOOOMEHHWKN, N3roTOBMEHHbIE UMW 3alMLLEHHbIE N3
cTorkmnx kK UFs maTepranoB (CM. NOSICHUTENbHOE 3ameyaHue
K NYHKTY 2.5.2.4) 1 paccuuTaHHble Ha CKOPOCTb U3MEHEHUSA
AaBreHus, onpegenstoLlero yteuky, MeHee 10 Na B 4ac npu
nepenage gasnexus 100 klMa

2.5.2.4. CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE
BCMoOMoraTtesbHble CUCTEMbI, 060pyAOBaHMNE U KOMMOHEHTHI
ONsi ICcnonb3oBaHusi Npy razoanddy3MoHHOM o6oraLleHmm

BBoaHble 3amedaHus. BcnomoraTenbHble CUCTEMbI, 000pyAOBaHME U KOMMOHEHTLI AN
ra3oandy3mMoHHbIX YCTAHOBOK Mo oboralleHnio NpeacTaBnsitoT cobo CUCTEMBI YCTAHOBKM,
Heobxogumble anst nogayum UFs B razoanddy3noHHyo cOopky, A8 CBA3WN OTAENbHbIX COOPOK
mexay cobow n obpasoBaHUA kKackaoB (UK CTyNEHEN) C LeNblo NOCTENEHHOIO AOCTUXEHUA bonee
BbICOKOro oboralleHus n ussneveHus "npogykra” n "xsoctoB" UFs n3 Anddy3mMoHHbIX Kackagos.
BBMAY BbICOKOMHEPLMOHHBIX XapakTepucTuk angy3noHHbIX kackagos Noboe npepbiBaHNE MX
paboTbl, 0COOEHHO UX OCTAHOBKA, NPUBOAAT K Cepbe3HbIM nocneactenam. CrnegoBaTesibHO, Ha
raszogmddy3noHHOW YCTaHOBKE BaXXHOE 3Ha4YeHMe MMEKT CTPOroe 1 NOCTOSAHHOEe nogaepXxaHue
BaKyyma BO BCEX TEXHONOIMYECKNX CMCTEMAX, aBTOMaTM4eckasi 3alimTa OT aBapuii U TOYHOE
aBTOMAaTUYECKOE perynupoBaHue notoka rasa. Bce aTo npmBoguT K HEOGXOANMOCTUM OCHALLLEHUS
YCTaAHOBKUN 6OMNbLUMM KONTMYECTBOM CreLmarnbHbIX U3MEPUTENBHbBIX, PErYITMPYIOLNX U YIPaBNSOLLMX
cuctem. O6bIvHO UFs ucnapsietTcs ns LMnMHApOB, MOMELLIEHHBIX BHYTPY aBTOKIMABOB, N MOAAETCS B
razoobpasHon hopme K BXOAHbIM TOYKaM 4Yepe3 CUCTEMY KOJINEKTOPHBLIX TpybonpoBoaoB Kackaaa.
"Mpoaykt" n "xBocTbl" UFs, MoCTynaroLwme n3 BbIXOOHLIX TOYEK B BUAE ra30006pasHbiX MOTOKOB,
NpoOXoaaT Yepe3 CUCTEMY KOMMEKTOPHbIX TPYOONPOBOAOB Kackada nNnbo K XONOAHbIM FNOBYLLKaM,
nmMbo K KOMMNPECCOPHbLIM CTaHLUMSAM, rae ra3oobpasHbii noTok UFs cxxukaeTcs 1 3ateM noMelaeTcs
B COOTBETCTBYIOLLNE KOHTENHEPBI A1 TPAHCMOPTUPOBKN UMW XpaHeHUs. MocKonbKy
razogucdy3noHHas yctaHoBka No oboralleHnio MMeeT 6onbLLOe KONMYECTBO ra3oanddy3noHHbIX
cbopoK, cobpaHHbIX B Kackagbl, CO30al0TCS MHOTOKUITOMETPOBLIE KOIEKTOPHLIE TpyOonpoBoabl
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KaCkagoB C TbiCAYaMu CBapHbIX WWBOB, Npn4emM cxema OCHOBHOW 4acTu UX coeguHeHumn MHOIroKpaTHO
noBTOpAETCA. O60py,EI,OBaHVIe, KOMMNOHEHTbLI N CUCTEMBbI pr6OI'IpOBOD,OB n3rotTaBJinBaroTCAd C
cobnogeHnemM BbICOKUX TpeGOBaHVIVI K BaKyyM-nJyioTHOCTUN N YNCTOTE 06pa6OTKVI.

MosicHnTensHoe 3ameyvaHue. lNepeuncneHHoe obopyaoBaHme BCTyNaeT B HEMNOCPEACTBEHHBIN
KOHTaKT C TexHonornyeckum razom UFs nnm HenocpeacTBEHHO perynupyeT pacxog rasa BHYTPpU
kackaga. KopposnoHHo-cTorkue k UFs MaTepuansl BKNOYaT Medb, MeaHble Crnasbl,
HepXXaBerLLYyo cTanb, antoMVHUIA, OKCUA antoMUHWSA, antoMUHNEBbIE CMNaBbl, HUKEMb UMW CNNaBbl,
cogepxatyune 60 npoueHToB uny 6onee HUKenNs No Becy, U PTOPMPOBaHHbIE YrNEeBOAOPOAHbIE

nosiMMepsbl.
2.5.2.4.1. Cuctembl nogayu/cucteMbl 0TBOAA "npogykTta” n "xBocTos". 8401 20 000 0
CneumanbHo pa3paboTaHHble Unu NOAroTOBMEHHbIE
TeXHonormyeckne cuctemsl nnu obopyaosaHve ons
oboraTutenbHbIX 3aBOAOB, U3roTOBIMEHHbIE UMK
3awmuieHHble n3 ctonknx K UFs maTepuanos, Bkovas:
2.5.2.4.1.1. Tlutaowme aBTOKNaBbl, N€YN UM CUCTEMBI, NCMOMNb3yEMbIe 8417 90 000 0;
ans nogayun UFs B npouecce oboralieHuns 8419 89 98;
8514 19 900 0;
8514 39 000 0;
8514 90 000 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;
852990109 0
2.5.2.4.1.2. [Oecybnumartopbl, XONOAHbIE FTOBYLLKW UMK HACOCHI, 8413 70;
ncnonb3yemble ans otsoaa UFs B npouecce oboraweHuns 8414 10;
Ha nocreayloLLyio nepeagavy ans Harpesa 8419 89 98
2.5.2.4.1.3. YcTaHOBKM OS1s1 KpUCTannuaaumm n nepesoja B Xugkoe 8414 30;
cocTosiHue, ucnonbsyemble ang otsoga UFs B npoLuecce 8419 60 000 O;
oboraweHus, nyteM cxatusa u nepesoga UFe B xxnuakyto nnm 8419 89 98
TBEpPAYO hopmy
2.5.2.4.1.4. YcrtaHoBku nogauyn/otBoga "npoaykra" unm "xsoctos" And 8413 70;
TpaHcnopTuposkn UFs B KOHTEHEPDI 8414 10
2.5.2.4.2. CuncTeMbl KONMNMEKTOPHbIX TPYHONpoBOAOB. 8401 20 000 O

CneumnaneHo pa3paboTaHHble UM NOArOTOBMNEHHbIE
cucTeMbl TPYOONpPoOBOAOB M CUCTEMBI KOJNEKTOPOB AN
yoepxaHnsa UFes BHYTpU rasoandy3nmoHHbIX Kackagos.

MosicHnTenbHOe 3ameyaHne. ATa ceTb TPYOONPOBOAOB NpeAcTaBnsaeT cobow cuctemy ¢ "OBOMHbIM"
KOMNMNEeKTOpoM, rae kaxaas syeka coeanHeHa C KaXkabiM U3 KOJNEeKTOPOB.

2.5.2.4.3.

2.5.2.4.3.1.

BakyymHble cucTeMbI

CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHBbIE
BaKyyMHble Maructpasnu, BakyyMmHbl€ KOJJ1EKTOPbI U
BaKyyMHbl€ HacOCbl MPOU3BOANTENBHOCTLIO 5 KyD. METPOB B
MUWHYTY nnu 6onee

8401 20 000 0
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2.5.2.4.3.2.  BakyyMHble Hacochl, cneyuanbHO paspaboTaHHbIe UIn 8414 10 250 0;
noAroTOBIEHHbIE Ans paboTbl B cogepxawmx UFs ra3oBbix 8414 10 810 0;
cpefax v N3roToBrieHHbIE N3 KOPPO3MOHHO-CTONKNX K UFs 8414108900
MaTepuanoB uUnu 3ameHHble UMU. DT HacoCbl MOTyT
ObITb NNM POTALMOHHLIMU UMW MOPLUHEBLIMU, UMETb
BblTECHSAOLWME U PTOPUCTOYINEPOAHbIE YNNOTHEHUS, a
TakKkKe B HAX MOTyT NPUCYTCTBOBATb crneunanbHble paboyne
XKUOKOCTN

25.2.4.4, CTonopHble 1 perynupyoLlme KrnanaHbi. 8481 10;
CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE 8481 30 910 8;
CUNb(OHHbIE KNanaHbl, py4Hble U1 aBTOMaTUYeCcKme, 8481 30 990 8;
CTOMOPHbIE UMW PerynupyroLLmMe, N3roToBreHHbIE N3 CTONKNX 8481 80
k UFs maTepranos, Ans yCTaHOBKM B OCHOBHbIX U
BCMOMOraTerbHbIX cucTemMax rasoanddy3noHHbIX
YCTaHOBOK MO oGoralleHuto

2.5.2.4.5. Macc-cnektpoMeTpbl/MoHHbIE UCTOYHMKKM Ans UFe. 9027 89 000 O
CneumnanbHo paspaboTaHHble Uu NOArOTOBMNEHHbIE
Macc-CneKTPOMETPbI, CNOCOBHbIE NPON3BOANTL NPSIMOMN
oTbop nNpob n3 rasosbix NoTokoB UFs 1 o6nagatowme scemm
crnepyoLwnuMmn XxapakTepucTukamu:

a) cnocobHble N3MepsATb MOHbI OT 320 eaUHNLL aTOMHOM
Maccbl unu 6onee 1 obnagaroLwme paspeLleHnem nydlle,
yem 1 gonda us 320;

6) coaepKaTt NOHHble NCTOYHUKN, N3FOTOBJIEHHbIE U3
HUKeNA, HUKeneBo-MmeaHbIX CniiaBoB C cooepXaHUem
HUKenNA no Becy oT 60 NnpoueHToB nnmn bonee unu
HUKEeJeBO-XPOMOBbIX CMnJj1aBOB nnbo 3awmLeHHble
NOKPbITUEM N3 HUX]

B) coaepkaT MOHU3ALMOHHbIE UCTOYHUKN C
6oMbapanpOoBKO 3NEKTpOHaMU;

r) coaepxar KOJNEKTOPHYK CUCTEMY, NPUTOAHYH Ans
M30TOMHOrO aHanuaa

2.5.2.5. CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE
cucTembl, 000pyaOBaHNE M KOMMNOHEHTHI AN
MCNONb30BaHUA Ha YyCTaHOBKaxX asapoavHaMUYecKoro
oboratueHus

BBogHble 3amevaHus. B npoueccax aspognHamumn4eckoro oboralleHnsi cMecb ra3006pa3Horo UFsn
J1erkoro rasa (BOD,OpO,D, nnn I'eJ'Il/IIZ) CXMUMaeTCAa N 3aTeM NponyckaeTcd Yepes pasgendouine
ANieMeHTbl, B KOTOPbIX N30TOMHOE pasaerieHne 3aBepLluaeTcd nocpencTtsoM nonyyvyeHns oonbLwmnx
LI,EHTpOGG)KHbIX Ccun no reomeTpun KpVIBOﬂVIHeIZHOVI CTEeHKW.

YcnewHo pa3paboTaHbl ABa npoLecca 3Toro Tuna: NPoLecc COMMoOBOro pasfernieHnst u npouecc
BMXpeBOM Tpybku. [1ns 060Mx NpoLeccoB OCHOBHLIMU KOMMOHEHTaMW Kackafa pasgeneHus
ABNSOTCA UMMMHOPUYECKME KOPNYyCa, B KOTOPbIX pa3MeLLeHbl cneunarnbsHble pasgenuTenbHble
aneMeHTbl (Conna unu BUxpeBble TPyOkK), ra3oBble KOMNPECCOPLI U TENNOOOMEHHUKM AN yaaneHus
obpasytoLlerocst Npy cxxatum Tenna.

[ns aspoguHaMnyeckmx yCTaHOBOK TpebyeTcs Lenbli pag Takux KackagoBs, Tak UTO UX KONMYECTBO
MOXeT CINY>XUTb BaXXHbIM NokasaTtesieM KOHEYHOro NCnosyib3oBaHUA. |_|OCKOJ'II:Ky B
aspoamHamMmyeckom npotecce mcnonb3yetcs UFs, noBepxHOCTM Bcero obopynoBaHus,
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Tpy6onNpoBOAOB 1 N3MeEPUTENbHbLIX NPUGOPOB (KOTOPbIE BCTYNAKOT B KOHTAKT C ra3oM) AOSIKHbI
N3roTaBnMBaTbCs UK BbITb 3aLUMLLEHBI MOKPLITUEM U3 MaTepMaroB, COXPaHSOLMX YCTONYMBOCTb
npu koHTakTe ¢ UFes.

MosicHnTensHoe 3amevaHme (K nyHktam 2.5.2.5.1 - 2.5.2.5.12). SnemeHTbl, ykazaHHbIe B NYHKTaX
2.5.25.1-2.5.2.5.12, BCTynatoT B HENOCPEACTBEHHbIN KOHTAKT C TexHonornyecknm rasom UFs nnbo
HenocpeacTBEHHO PerynupyroT NoTOK B Npeaenax Kkackaga.

Bce noBepxHOCTUW, KOTOPbIE BCTYNAIOT B KOHTAKT C TEXHOMOMMYECKUM ra3oM, LiefIMKOM
n3rotaBnmBaroTCs 13 cTorknx kK UFs MmaTepranos nnu 3awmwaoTcsa NoKpbITUEM U3 TaKnx
maTtepuanos. [Ina uenen NyHKTOB, OTHOCALLMXCS K 9NeMeHTaM aspoAnMHaMmyeckoro oboralleHus,
KOPpPO3nOHHO-CToNKne K UFs maTepuransl BKNOYaT MeAb, MeHble CNiaBbl, HEPXaBetLLyto cTarnb,
aniMUHWI, OKCUA antoMUHUS, antoMUHUEBBIE CNaBbl, HUKEMb UNK crnasbl, cogepxatiue 60
npoueHToB unun 6onee HNKeNs No Becy, a Takke PTOPUPOBaHHbLIE YrNEBOAOPOAHbIE NOMUMEPSI.

2.5.2.5.1. PaspgenutenbHble conna n nx céopku. 8401 20 000 0
CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE
pasfgenutenbHble conna, CocToswmne U3 WweneBmaHbIX
N30rHYThbIX KAaHANoOB C paanycoM nsrnba meHee 1 mMm,
KOPPO3NOHHO-CTONKNX K UFs N MMEIOLLMX BHYTPEHHIOKO
PeXyLLYIO KPOMKY, KOTOpas pasgensieT npoTekaroLwmin yepes
CONNo ra3 Ha aee pakumm

2.5.2.5.2. BuxpeBble TpyOKku 1 nx cOopku. 8401 20 000 0
CneuuaneHo pa3paboTaHHble UK NOArOTOBIEHHbIE
BMXPEBbIE TPYOKU, MMEIOLLNE LIMITMHOPUYECKYIO UMK
KOHycoobpasHyto (hopMy, M3rOTOBMEHHbBIE U3
KOPPO3MOHHO-CTOMKNX K UFs MaTepranoB unm 3awmieHHble
NOKPbITUEM U3 TaKMX MaTepuarnos U UMetoLw e OgHO Unm
bonee TaHreHunanoHoe BXxogHoe oTBepcTue. Tpybkn moryTt
ObITb OCHaLLeHbl 0OTBOAaMy COMNIIOBOrO TUMNa Ha O4HOM Wn
Ha 060KMX KOHLax

MosicHUTenbHOe 3amedaHue. [uTaTenbHbIN ra3 NocTynaeT B BUXPEBYO TPYOKY MO kacaTenbHOM ¢
O[HOrO KOHLIA UK Yepes 3aKpyymBatoLLmMe NOoNaTk1, UM Yepe3 MHOTOYUCIEHHbIE TaHreHLMarnbHble
BXOAHblE OTBEPCTUS BAOMb TPYOKU.

2.5.2.5.3. CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE 8414 80900 0
KOMMpeccopbl UK razofyBKu, N3roTOBMEHHbIE 13
KOppO3noHHO-cToMKux K UFes 1 Hecyllemy rasy (sogopoa
UnNu renuin) matepuanos

2.5.2.5.4. YNnoTHEHNs BpaLlatoLLMXCs BanoB. 8484 10 000 9;
CneumnanbHo pa3paboTaHHble NN NOArOTOBIEHHbIE 8484 90 000 O;
YNNOTHEHUA BpaLlaloLnXcsa Banos, yCTaHOBMEHHbIE Ha 8487 90 900 0

CTOPOHE NoAayn U Ha CTOPOHE BbIXOAa AN1A YNIOTHEHNS
Bana, CoeNHSIOLWEro poTop KoMnpeccopa uUnm poTop
rasofyBKku C NPUBOAHLIM ABUraTeNeM C TEM, YTOObI
obecneuntb HagEeXHyH repMmeTusaumto,
NnpeaoTBpaLLaoLLYyo BbIXOA TEXHOMOrMYECKOro rasa unm
HaTekaHue BO3gyxa Unn ynioTHALWEro rasa Bo
BHYTPEHHIOIO Kamepy KOMMpeccopa Unmn ra3ofyBku, KOTopas
3anonHeHa cmecbto UFs, 1 Hecyllero rasa

2.5.2.5.5. TennooOMeHHMKM ONsa oxnaXxaeHus rasa. 8419 50 000 0
CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE
TENNOOOMEHHUKN, N3rOTOBMNEHHBLIE U3 KOPPO3UOHHO-CTOMKUX
kK UFs MaTepmanos unu salimiLeHHbIe NOKPbITUEM U3 Takux
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2.5.2.5.6.

2.5.2.5.7.

2.5.25.7.1.

2.5.2.5.7.2.

2.5.2.5.7.3.

2.5.25.7.4.

2.5.2.58.

2.5.2.59.

2.5.2.5.9.1.

2.5.2.5.9.2.

maTtepunanoB

Koxyxun pasgensitomx afeMeHToB.

CneuuanbHo pa3paboTaHHble UK NOArOTOBMEHHbIE
KOXYXU, U3rOTOBIEHHbIE N3 KOPPO3UOHHO-CTOMKMX K UFs
MaTepuranoB UK 3alnLLEeHHbIE MOKPLITUEM M3 TaKUX
mMaTepuranos, AN MOMELLEHUST B HUX BUXPEBbLIX TPYOOK nnu
pasgenuTenbHbIX conen

CwncteMbl nogadn/cuctemsl oTBoAa "npoaykra” n "xsocTtos".
CneuuanbHo pa3paboTaHHble U NOAroTOBIEHHbIE
TEeXHOMNormyeckne cucTembl unn obopygosaHue ans
oboratuTenbHbIX YCTaHOBOK, U3rOTOBMNEHHbIE U3
KOPPO3NOHHO-CTOMKUX K UFs MaTepranoB nnu sawuueHHble
MOKPbITUEM U3 TaKMX MaTepunarnos, BKOYatoLLmMe:

|_|I/ITaIOIJJ,VIe aBTOKIaBbl, Ne4vn nnm cucTtembl, UCNoJb3yemblie
ansa nogayn UFe ons npouecca oboralleHus

Lecybnvmatopbl (N XonoaHble NOBYLKK), UCMONb3yeMble
Ans BoiBeAeHus HarpeToro UFs u3 npouecca ob6oralleHus
ANs nocrneaytoLLero nepemMeLleHns

CTaHuMM OTBEPXKOEHNS UIN OXKMKEHUSA, UCMONb3yeMble Anst
BbiBeaeHust UFs 13 npouecca oGoralleHusi nyTeM cxatusi u
nepesoga UFs B XnAKyl0 Unn TBEPAYIO (hOpMy

CraHuun "npoaykTa” unm "XBOCTOB", UCNONb3yemMble Ans
nepemelleHns UFe B KOHTENHEPDI

CuncTeMbl KONMNMEKTOPHbIX TPYHONpoOBOAOB.

CneumaneHo pa3paboTaHHble N NOArOTOBMNEHHbIE
CUCTEMbI KOJNEKTOPHBIX TPYOONPOBOAOB, M3rOTOBIEHHbIE
13 KOpPPO3NOHHO-CcTOoMKUX K UFs MaTepmanos nnu
3allULLIEHHbIE MOKPLITUEM U3 TAKUX MaTepuanos, Ans
yaepxaHus UFs BHYTPpY aspognMHaMmnyeckmx kackagos. 3Ta
ceTb TPybONpPoOBOAOB NpeAcTaBnseT cobon cuctemy c
"NBOVMHBLIM" KONNEKTOPOM, rae KaXabl Kackad unu rpynna
KackaJjoB COEQMHEHbI C KaXabIM U3 KONNEKTOPOB

BakyyMHble cucTeMbl U Hacochl

CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE
BaKyyMHbl€ CUCTEMBbI, COCTOSLLME U3 BAKYYMHbIX
mMarucTtparnen, BaKyyMHbIX KOMNNEKTOPOB N BaKyyMHbIX
HaCOCOB M NpefHa3HavYeHHble ans paboThbl B cogepKallmx
UFe rasoBbix cpegax

CneumanbHo pa3paboTaHHble N NOArOTOBINEHHbIE
BakyyMHble Hacocbkl Ans pabotbl B cogepxawmx UFs
ra3oBbIX cpefax U U3roToBrfIeHHbIE N3 KOPPO3UOHHO-CTOMKNX
K UFs MaTepmanoB unu s3alimiLeHHbIe NOKPbITUEM U3 Takux
MaTepwarnos.

B aTMx Hacocax MOryT MCMOSb30BaTbCS YNIOTHEHUS U3
hbTOp3aMeLLEHHbIX YTNIEBOAOPOAOB M cneunarnbHble
paboume xmgKkocTu

8401 20 000 0

8419 89 98

8419 89 98

8419 89 98

8419 89 98

8419 89 98

8401 20 000 0

8401 20 000 O

8414 10 250 0;
8414 10 810 0;
8414 108900
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2.5.2.5.10.

2.5.2.5.11.

2.5.2.5.12.

CneumnarnbHble CTOMNOpPHbIE U perynnpyowmne KnanatHbl.
CneumnanbsHo p83pa6OTaHHble MU noaroToBJIEHHbIE
CVIJ'Ibq)OHHbIe KrnanaHbl, py4vHble Ui aBTOMaTn4eckune,
CTONOpPHbIE UInn perynmpyrowime, n3rotoBsi€HHbIe U3
KOppO3I/IOHHO-CTOl7IKVIX K UFs mMmaTtepuanoB U 3aljleHHbie
NOKpPbITEM N3 TaKNX MaTepunanos, guameTpom OoT 40 MM 1n
©onee onsi MOHTa)ka B OCHOBHbIX 1 BCMIOMOraTesbHbIX
cuctemMmax yCtaHOBOK as3poanHaMnN4eCcKoro oboralleHus

Macc-cneKkTpoMeTpbl/MOHHbIE UCTOYHMKKN Ans UFe.
CneuuanbHo pa3paboTaHHble UMK NOAroTOBMEHHbIE
Macc-CnekTpoOMeTpbl, CNOCOBHbLIE MPOU3BOANUTL NPSAMOW
oT6op nNpob n3 rasoebix NoTokoB UFs 1 06nagatowme Bcemm
CrnepyLwnUMn XxapakTepucTukamu:

a) cnocobHble N3MepsATb MOHbI OT 320 egUHNL, aTOMHOM
Maccbl unu 6onee 1 obnagaroLwme paspeLleHnem nydlle,
yem 1 gonda us 320;

0) cogepxaT MOHHbIE UCTOYHMKUN, N3FOTOBIIEHHbIE U3
HUKeNs, HUKeNeBo-MeaHbIX CMMaBOB C coAepXaHNeEM
HMKens no Becy oT 60 npoueHToB nnu 6onee Unu
HMKENEBO-XPOMOBbIX CNIABOB NGO 3alUMLLEHHbIE
MOKPbITUEM U3 HUX;

B) cogepaT MOHU3ALMOHHbIE UCTOYHMKN C
6ombapanpOoBKO 3NEKTpOHaMM;

r) coaepxXar KOJNEKTOPHYI CUCTEMY, NPUIOAHYH Ans
M30TOMHOrO aHanu3a

Cuctemsbl otaeneHns UFes oT Hecylero rasa.

CneumanbHo pa3paboTaHHble Uu NOAroTOBMNEHHbIE
cuctembl Ana otaeneHuns UFes oT Hecyllero rasa (sogopoja
unu renuns)

8481 10;
8481 30 910 8;
8481 30 990 8;

8481 80

9027 89 000 0

MosicHuTenbHble 3aMeydaHns. CUcTeMbl, ykasdaHHble B NyHKTe 2.5.2.5.12, npegHa3HaveHb! s
cokpalleHusa cogepxaHusa UFs B HecylleM rase 0 OAHOM YacTy Ha MUINTIMOH UNU MeHee 1 MoryT
cofepxaTtb Takoe obopyaoBaHue, Kak:

a) KpMoreHHble TeNnOooBMEHHNKM U KpuocenapaTopbl, CNocobHble co3aaBaTtb Temnepatypy 153 K
(-120 °C) unu Huxe;

6) 6noku KproreHHoro oxnaxaeHusl, cnocobHele co3gaBaTe Temnepatypy 153 K (-120 °C) unu Huxe;

B) Onoku pa3gernminTesnbHbIX COMesl Unn BuXpeBbiX pr6OK onsa otaenenus UFes oT Hecyulero rasa,

r) xonogHele noywkn UFs, cnocobHble koHaeHcupoBaTb UFs.

2.5.2.6.

CneuuanbHo pa3paboTaHHble UMK NOAroTOBMEHHbIE
cucTeMbl, 060pya0BaHNE U KOMMOHEHTbI A5ls
MCMONb30BaHMUS Ha YCTaHOBKaX XMMUYECKOro oGMeHa unm
MOHOOOMEHHOro oboralleHus:

BBogHble 3amevaHus. HesHauntenbHoe pasnnyne n3oTonos NpUpoaHOro ypaHa, 0beHeHHoro
ypaHa nnu cneunanbHOro paclennarLuwieroca Mmatepmana no Mmacce npnBoauT K HebonbLWNM
M3MEeHEHNAM B paBHOBECUAX XUMUNYECKUNX peaKLI,VIIZ, KOTOPbl€ MOTryT UCNOJ1b30BaTbCA B Ka4eCTBe
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OCHOBbI AN pa3geneHns N3oTonoB. YcnewHo pa3paboTaHo ABa npoLlecca: XXMOKOCTHO-KNAKOCTHbIN
XUMUYECKUIN OBMEH 1 TBEPOO0-KMAKOCTHBIV MOHHBIN 0OMeH. B npouecce XnakoCTHO-XMAKOCTHOMO
XMMUYECKOrO OOMeHa B MPOTUBOTOKE NMPOUCXOAUT B3aMMOLENCTBUE HECMELLMBAIOLLMXCS KUOKMX
a3 (BOOHbIX UM OPraHNYECKKX), YTO MPUBOAMUT K 3(PEKTY KackagupoBaHUs ThiCAY CTagumn
pasgenenns. BogHasa dasa coctouT us xnopuaa ypaHa B pacTBOpe COMAHON KUCMOTH;
opraHmyeckas paza COCTOUT M3 IKCTpareHTa, cogepxallero xnopug ypaHa B opraHMyeckom
pactBoputene. KOHTakTHeIMW hnnbTpaMmu B pasgenutenbHOM Kackaae MOoryT SBnATbCA
XMAKOCTHO-XNOKOCTHbIE OBMEHHbIE KOMNOHHbI (Takune, Kak nynbCauMoHHbIE KONMOHHbI C CeTYaTbIMU
Tapenkamm) Unm XnaxkocTHble LEeHTPUMDYKHbIE KOHTakTHble unbTpbl. Ha 06omnx KoHuax
pasgenuTenbHOro Kackaga B Lensax obecnevyeHns pedniokca Ha KaxaoM KoHUe HeoBXoamMbl
XMMUYECKMe NpeBpaLleHns (OKMCNeHne 1 BoccTaHoBneHue). [naBHas 3agadva KOHCTPYKL MU COCTOUT
B TOM, 4YTObbl HE AONYCTUTb 3arpsA3HEHUSA TEXHONOMMYECKNX NOTOKOB HEKOTOPBLIMWU MOHaMMU
MeTannoB. B cBA3M ¢ 3TMM MCMONb3YyTCA NNAcTUKOBbLIE, MOKPbLITHIE NACTUKOM (BKMOYas
npMMeHeHne PTOPUPOBaHHbBIX YINEBOAOPOLHbBIX MONTMMEPOB) U (MNK) MOKPbIThIE CTEKITOM KOMOHHbI 1
TpybonpoBoabl. B TBEpAO-XNOKOCTHOM MOHOOOMEHHOM Npouecce oboralleHne gocTuraeTcs
nocpencTsoM agcopbumnn/gecopbummn ypaHa Ha cneumnarnbHOW O4eHb ObICTPOAENCTBYOLLEN
noHoobmeHHon cmone nnu agcopbeHTe. PacTBop ypaHa B COMSIHOM KACMOTE U Apyrve XMMu4eckune
peareHTbl MPOoMNycKalTCca Yepes LunnHapmyeckue oboratuTenbHbIE KOMOHHbI, COAepXallme
YNnOTHEHHbIE crou agcopbeHTa. [ina noaaepxaHns HenpepbIBHOCTU Npouecca Heobxognuma
cucTema pedniokca B Lensx BbicBoboxaeHns ypaHa n3 agcopbeHta obpaTHO B XUOKUIN MOTOK C
TeMm, 4Tobbl MOXXHO BbIno cobpaTh "NpoaykT" 1 "XBOCTLI". OTO AOCTUraeTCa NyTeM UCMOSb30BaHNSA
NOAXOASALUNX XMMUYECKUX peareHTOB BOCCTAHOBMNEHNSA/OKNCINEHWS, KOTOPbIE MONTHOCTbLIO
pereHepupyrTCH B pasferibHbIX BHELHUX NEeTNAX U KOTOpble MOTyT YaCTUYHO pereHeprMpoBaThCs B
CaMMX M30TOMHbIX pa3aenuTenbHbIX KONTOHHaX. [prUcyTCTBUE B Npouecce ropsayvmx
KOHLEHTPUPOBAaHHbIX paCTBOPOB COMSIHOWM KUCIOTbl TpebyeT, 4To6bl 06opygoBaHue Obino
N3roTOBIEHO M3 CneumarbHbIX KOPPO3MOHHO-CTOMKMX MaTepMarnoB U 3alyuLLEHO MOKPbITUEM U3
TaKux MaTepuarnos.

2.5.2.6.1. KnaKoCTHO-XKMAKOCTHbIE OBMEHHbBIE KONMOHHBI (XMMUYECKMI 8401 20 000 O
obMmeH).
CneumanbHo pa3paboTaHHble Uu NOAroTOBMNEHHbIE
NMPOTMBOTOYHbIE XXNOKOCTHO-XXMOKOCTHbIE OOMEHHbIEe
KONMOHHbI, UMeloLLME MeXaHNYeCKniA CMNOBOW BBOA ANS
ypaHoBOro oboralleHus ¢ ncnosib3oBaHMeM npouecca
XMMU4yeckoro obmeHa. [1ns KOppo3MOHHOW YCTOMYMBOCTM K
KOHLIEHTPUPOBaHHbLIM pacTBOPaM CONSAHOW KUCMOTbl 9TH
KOMOHHbI U NX BHYTPEHHNE KOMMOHEHTbI 06bIYHO
N3roTaBnMBaTCA N3 NOAXOASALMX NNACTUKOBbIX
mMaTepuanos (Takux, kak (PTOPUPOBaHHbIE YrNeBOAOPOAHbIE
NonMMepbl) NNy CTekna Unu 3auLLieHbl NOKPbITUEM U3
Takux matepuanoB. KOnoHHbI 06bI4HO NPOEKTUPYHOTCA Ha
BpeMsi NpoxoxaeHns B kackage 30 ¢ unu meHee

2.5.2.6.2. LieHTpudyXHbIE XUOKOCTHO-XUAKOCTHbIE KOHTaKTHbIE 8401 20 000 O
dUNbTPbI (XMMUYECKUI OBMEH).
CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE
LEHTPUDYKHbIE XKMAKOCTHO-KNAKOCTHbIE KOHTAKTHbIE
vnbTpbl 4nA oboralleHnss ypaHa ¢ UCMnoib30BaHNEM
npouecca xumuyeckoro obmeHa. B Takmx comnbTpax
NCnonb3yeTcst BpalleHne AN NoNydYeHUs U XUOKmMx
MOTOKOB, @ 3aTeM LieHTpobexHasi cuna ans pasgenexHms
¢a3s. [1nsa KOppPO3NOHHOW CTOMKOCTU K KOHLLEHTPUPOBAHHBLIM
pacTBOpaM COMSIHOW KUCINOTbl KOHTAKTHbIE (PUbTPbI
N3roTaBfMBaKTCSA N3 COOTBETCTBYHOLLMUX MS1ACTUKOBbIX
MaTepuanoB (Takux, kak (HTOPUPOBaHHbIE YrNEBOAOPOAHbBIE
NonMMepbI) NNy 3aLLMLLATCS NOKPbITUEM U3 HUX UMK
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cTekna. LleHTpudyHble KOHTaKTHble UnbTPbl 06bIMHO
MPOEKTUPYIOTCS Ha BpeMs MpPoxXoxaeHus B kackage 30 ¢ unm
MeHee

2.5.2.6.3. Cuctembl n obopyagoBaHve Anst BOCCTaHOBNEHNS ypaHa
(xMnyecknn obmeHr)

2.5.2.6.3.1. CneuuanbHo pa3paboTaHHble UM NOATOTOBMEHHbLIE AYENKN 8401 20 000 0
AMNEKTPOXMMMNYECKOIO BOCCTAHOBEHUS ANS
BOCCTaHOBMEHUA ypaHa U3 OHOIo BaneHTHOro COCTOSAHUS B
apyroe ans oboralleHns ypaHa ¢ UCNonb30BaHUEM
npouecca xmMmmyeckoro oomeHa. MaTtepuanbl s4eek,
HaxoasILLMEeCs B KOHTAKTE C TEXHONOMMYECKUMM
pacTBopamMu, AOMKHbI OblTb KOPPO3NOHHO-CTONKNMMN K
KOHLEHTPUPOBaHHbIM pPacTBOpaM CONSAHON KMCAOTbI

MosicHnTensHoe 3ameyaHme. KatoaHbl OTCEK SYenkn OOIMKEH BbITb CNPOEKTMPOBaH Takum
obpasom, 4ToBbI NPeaoTBPaTMTL NOBTOPHOE OKUCIIEHNE yYpaHa A0 6onee BbICOKOro BarieHTHOro
cocTosHuA. [Ins yaep)kaHvsa ypaHa B KaTOAHOM OTCeKe s4erika MOXET UMETb HENPOHMLAEMYIO
anadparMeHHyto membpaHy, U3roTOBMEHHYIO U3 CneumanbHOro KaTMOHHO-0OMEeHHOro maTepuana.
Katog coctout 13 cooTBETCTBYHOLLErO TBEPAOro NPOBOAHMKA, TaKoro, Kak rpadur.

2.5.2.6.3.2. CneuwnanbHo paspaboTaHHble UNn NOAroTOBNEHHbIE 8401 20 000 0;
cucTeMbl Anst ussnedeHus U+4 n3 opraHM4eckoro noToka, 8413 70;
perynupoBaHusa KOHUEHTpauMn KUCNOTbl U AN 3anofHeHus 8414 10;
silYeeK dNEeKTPOXMMNYECKOro BOCCTAHOBITEHUSA Ha 8419 89 98

npon3BoACTBEHHOM BbIXO4e Kackaja

MosicHMTenbHOE 3aMeyaHne. AT CXeMbl COCTOAT U3 060OPYLOBaHNS IKCTPAKLMM pacTBOpUTENEM
ansi nssneyeHms U4 n3 opraHmyeckoro notoka B XUOKWIN pacTBop, 060pyaoBaHNS BbiNapuBaHus U
(nnn) gpyroro obopynoBaHus AnNst AOCTVXKEHUST PETYNTMPOBKM U KOHTPOMSt BOOOPOAHOrO nokasarens
N HAacCOCOB MNW APYrnx YCTPOMUCTB NepeHoca ANs 3anofHEHUS S4eEeK ANEKTPOXUMUYECKOTO
BOCCTaHoBneHus. OCHOBHaA 3afaya KOHCTPYKLMM COCTOUT B TOM, YTOObI n3bexartb 3arpsa3HeHus
MoTOKa XXNOKOCTU MOHaMM HEKOTOPbIX MeTannoB. CrnegoBaTensHoO, Te YacTn 00opyaoBaHus
CUCTEMBI, KOTOPbIE HAXOOSATCA B KOHTAKTE C TEXHOMOMMYECKNM MOTOKOM, N3rOTOBIEHBI 13
COOTBETCTBYHLUUX MaTepuanoB (Takux, kak CTeKrno, hTOpUpoBaHHbIE YINEBOAOPOAHbBIE NOMMMEPHI,
cynbdaT nonudeHuna, cynbgoH nonuadupa 1 NPonUTaHHbLIN CMOMOW rpaduT) UMK 3aLUnLLEHbI
MOKPbITUEM M3 TaKUX MaTepuarnos.

2.5.2.6.4. CncTeMbl MOArOTOBKM NMUTAHUA (XUMUYECKUA OOMEH). 8401 20 000 O
CneuuanbHo pa3paboTaHHble UK NOAroTOBMEHHbIE
CMCTeMbl AN NPOM3BOACTBA NMTATENbHbLIX PACTBOPOB
Xropvaa ypaHa BbICOKOM YNCTOTbIl 4151 XUMUYECKUX
0OMEHHbIX YCTaHOBOK pa3feneHns M30TonoB NpuUpoaHOro
ypaHa, obegHeHHOro ypaHa unv cneumanbHoro
pacLiennstoLierocs marepvana

MosicHnTensHoe 3ameyaHme. Cuctembl, ykasaHHble B NyHKTe 2.5.2.6.4, cocToaT n3 obopyaosaHus
ANs pacTBOPEHUS], IKCTPaKLUM pacTBoputenem 1 (Mnu) noHoobmeHHoro obopyaoBaHms Ans
OYMCTKM, a TaKKe INEeKTPONUTUYECKUX SsHeeK Ansa BoccTaHoBneHust U*e unn U B U*3. B aTtux
cucTemax Npou3BOAATCH PacTBOPbLI Xropuaa ypaHa, B KOTOPbIX COAEPXUTCS NULLb HECKOSbKO
YyacTeW Ha MUITIMOH MEeTaNNMYEeCcKUX BKMIOYEHNI, TakmX, Kak XpoM, Xeneso, BaHagu, MonubaeH u
APYrux ABYXBaneHTHbIX UX KATUOHOB MW KAaTUOHOB C BonbLUel BaneHTHOCTb0. KOHCTPYKLMOHHbIE
mMaTepuanbl 4nsi 3NeMeHTOB CUCTEMbI, B KOTOpon obpabaTtbiBaeTcs U*3 BbICOKOI YUCTOTHI,
BKITHOMAIOT CTEKNO, (DTOPUPOBAHHbLIE YrNeBOAOPOAHbIE NONNMEpPSI, rpaduT, NOKPbLITLIN
NONMBUHUIT-CYNbMaTHLIM UMK NONUaUP-CynNbOHHBIM NNACTUKOM U NPONUTaHHbLIN CMOSOMN.
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cneunanbHbIX...
2.5.2.6.5. Cucrtembl oKMCNEHNs ypaHa (XMMUYECKUA 0OMeEH) 8401 20 000 0;
CneumanbHo pa3paboTaHHble NN NOAroTOBIEHHbIE 842119 700 9;
cucTembl Ans okucneHus U+ B U4 ona Bo3BpalleHusl B 8421 29 000 9;
Kackapj pasgerneHus nsoTonos NpMpPoLHOro ypaHa, 8421 99 000 7

obeaHeHHoro ypaHa nnu cneuynanbHOro pacwennatoulerocad
mMmaTtepuana B npouecce Xxmmn4eckoro obmeHa

MosicHuTenbHble 3aMedaHnst. CuCTeMbl, ykazaHHble B MyHKTe 2.5.2.6.5, MOryT BkntovaTb Takue
3MEeMEHTHI, Kak:

a) obopyaoBaHue Ansi KOHTaKTUPOBaHUA XIiopa U Kucnopoaa ¢ BOAHbIMU adhcproeHTamu 13
obopynoBaHust pasaeneHust M30TOMNOB U KCTpakumm obpasoasLuerocs U B 06egHEHHbIN
OpraHn4ecKnin NOTOK, BO3BPaLLAOLLMICS U3 NMPOM3BOACTBEHHOrO BbIX04a Kackaaa;

6) obopyanoBaHue, KOTOPOE OTAENSET BOAY OT CONSHOM KMCMOThI, YTOObI Boaa u
KOHLEHTPMPOBaHHAsA CoMsHaa KMCroTa Mornu Gbl 6bITb BHOBb BBEAEHbLI B MPOLIECC B HYXHbIX
MecTax.

2.5.2.6.6. BbicTpopearmpytoLme NoOHOOOMEHHbIE CMOJIbI/abCcopOeHTbI 3824 99 150 0;
(MOHHBIN 0OMeH) 3914 00 0000
CneuuaneHo pa3paboTaHHble UK NOArOTOBMEHHbIE BbICTPO
pearupyoLime MoHoOObMeHHbIe cMonbl/abcopbeHThl Ans
oboraleHns ypaHa ¢ MCnonb3oBaHNEM nNpoLecca MOHHOTOo
obmeHa, BKNoYas NopuCTbie CMOSbl MakpoceT4aTomn
CTPYKTYpPbI 1 (UNn) MeMBPaHHbIE CTPYKTYPbI, B KOTOPbIX
aKTUBHbIE IPYNMbl XMMUYECKOro 0OMeHa orpaHnyeHsbl
MOKPbITUEM Ha NOBEPXHOCTU HEAKTUBHOW NOPUCTON
BCMOMOraTenbHON CTPYKTYpPbI, U ApYrne KOMMNO3nTHbIE
CTPYKTYpbI B Ntobon npuemnemon opme, BkNovas
YacTuLbl BONTOKOH. OTU MOHOOBMEHHbIE CMOrbI/abcopOeHThl
nmetoT guameTpbl 0,2 MM UM MEHEE U AOMKHbI BbITb
XUMUYECKM CTOMKMMM MO OTHOLLEHMIO K pacTBOpam
KOHLEHTPUPOBAHHOWN CONAHON KUCMOTbI, @ TaKkKe
A0CTaToOYHO MPOYHbI PUNYECKM C TEM, YTODObI X CBOMCTBA
He yXyaLwwanucb B 0OMEHHbIX KONOHHaX.
Cwmonbl/abcopbeHThl cnelmanbHO NnpeaHasHaveHbl s
Nony4eHnst KNHETUKN OYEHb ObICTpOro obmeHa n3oTonos
npmpoaHoro ypaHa, obeaHeHHOro ypaHa unu cneumansHOro
pacliennstoLierocs matepuana (onuMTenbHOCTb
nonyobmeHa mexee 10 ¢) n obnagatoT BO3MOXHOCTbIO
paboTaTtb Npu Temnepartype B agnanasoHe ot 373 K (100 °C)
0o 473 K (200 °C)

2.5.2.6.7. MOHOOBOMEHHbIEe KOMOHHbI (MOHHBIN OBMEH). 8421 29 000 9
CneumaneHo pa3paboTaHHble N NOArOTOBMNEHHbIE
UUNUMHOpUYecKkMe KONnoHHbl anameTpoM 6onee 1000 mm ans
yAEPXKAHWUS U NOAAEPKAHWSA 3aNOSNTHEHHbIX CIIOEB
NMOHOOOMEHHbIX cMon/abcopbeHToB Anis oboralleHus ypaHa
C Ucnosb3oBaHMEM MOHOOOMEHHOrO npoLlecca. ATu
KONMOHHbI N3roTaBMMBAKTCA N3 MaTepuarnoB (Takux, Kak
TUTaH UNKn (PTOPNPOBAHHBIE YINEBOLOPOAHLIE MONMMEPHI),
CTOMKMUX K KOPPO3WUW, Bbi3biBAEMOKW pacTBOpaMm
KOHLEHTPUPOBAHHOWN CONAHOWN KACIOTbI, MW 3alLuLLaoTCS
MOKPbITUEM M3 TakMX MaTepuarnoB 1 CNocobHbl paboTaTtb
npu TemnepaType B gnanasoHe ot 373 K (100 °C) go 473 K
(200 °C) n paBneHuu Bbiwe 0,7 MlMa
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cneunanbHbIX...
2.5.2.6.8. MIoHOOBMEHHbIe cucTeMbl pedpritokca (MOHHbI OOMEH)

2.5.2.6.8.1. CneuuanbHo pa3paboTaHHbIe UK NOATOTOBMEHHbIE 8401 20 000 O
CUCTEMbI XMMUYECKOrO UMK 3NEKTPOXMMUYECKOTO
BOCCTaHOBMEHMWSA ANS pereHepalmm peareHTa (peareHToB)
XUMUYECKOro BOCCTAHOBIEHMS!, UCNONb3yEeMOro B Kackagax
MOHOOBOMeEHHOro oboralleHmns ypaHa

2.5.2.6.8.2. CneuuanbHo pa3paboTaHHble UK NOATOTOBMEHHbIE 8401 20 000 O

CUCTEMbI XMMNYECKOIo UINn 3NTIEKTPOXNMNYECKOIo
OKWUCNEHVS ANS pereHepaunm peareHTa (peareHToB)
XUMUYECKOTO OKUCIEHNA, UCNONb3yeMOro B Kackagax
MOHOOBOMeEHHOro oboralleHmns ypaHa

MosicHnTenbHbIE 3aMeyvaHust. B npouecce MoOHOOOMeHHOro oboralleHuns B KayecTse
BOCCTaHaBMUBAIOLLENO KATUOHA MOXET MCMOJIb30BaTbLCS, HAaNpPUMep, TpexBaneHTHbIn TuTaH (Ti*e), n
B 9TOM Clly4yae BOCCTaHOBUTENbHasA cuctema 6yaet BolpabatbiBaTh Tit® nocpeacTBoM
BoccTaHoBneHust Tit4, B npouecce B kKa4eCcTBe OKUCIUTENS MOXKET MCNONb30BaTbCsl, HANpPUMeEp,
TpexBaneHTHoe xene3o (Fe*3), n B 3Tom cnydae cuctema okucrneHus 6yneT BbipabaTbiBath Fetd
rnocpeacTBoM okucneHus Fe*2,

2.5.2.7. CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE
cucTeMbl, 060pyAOBaHNE Y KOMMOHEHTHI AN
NCNoNb30BaHUA B fla3epHbiX 0b6oraTuTenbHbIX YCTaHOBKaX

BeogHble 3aMeyaHusi. CyLlecTByOLLIME CUCTEMbI AN 0GoraTuTenbHbIX NPOLIECCOB C
UCnonb3oBaHNeM Na3epoB AeNsTcs Ha ABe KaTeropuu, Te, B KOTOpbIX paboyeit cpeaoit AsenstoTcs
napbl aToOMapHOro ypaHa, U Te, B KOTOpbIX paboyeit cpefoit ABNSTCA Napbl ypaHOBOro
coeauHEeHUs, MHoraa cMeLlaHHbIe elle ¢ oaHUM rasoM. OBLUMMY HasBaHUAMM AN TakuxX NpoLeccoB
ABNAOTCA:

nepeas Kateropusa - nasepHoe pasaesrieHme n3otonos No MeToy atoMapHbIX NapoB (TeXHOJ'IOFl/IVI
pasgeneHna atoMapHbIX I'IaDOB);

BTOpas kKaTeropusi - MONEKYNSAPHbIA MeTo Na3epHOro pasaeneHns n3oTonoB (TEXHOMNorm
MOMEKYNSIPHOIO pasfeneHunsl) n XMMuyeckas peakums, BKIoYas XMMUYECKYo peakumio NoCpeacTBOM
n3bupartenbHO No N3oTonam fas3epHon akTMBaLmu.

Cucrtemsl, o6opyp,OBaHv|e N KOMMNOHEHTbI ANnA YCTaHOBOK Jla3epHOro oboralleHns BKOYaoT:

a) yCTponcTBa 4118 Nof4a4M NapoB MeTannM4eckoro ypaHa (4ns nsbvparenbHorn hoTonoHm3aumnm)
Wnu ycTponcTBa Ans Nogayun napoB ypaHOBOro coeanHeHus (ans nsbvparenbHom
doToamccoumnauum unun n3brnpartensHoro Bo30yxaeHus (akTnesaumu);

0) ycTponcTtea ansa cbopa oboraieHHOro n 06eAHEHHOro MeTanIMYecKoro ypaHa B kayecTse
"npogykta" n "XBOCTOB" B NEPBOW KaTeropun 1 ycTponcTea ana cbopa oboralleHHoro un
0b6eHeHHOro ypaHa 13 coeguHeHun "npoaykta” 1 "XBoCcTOB" BO BTOPOW KaTeropuu;

B) paboure nasepHble cucTemMbl A4S n3bnparenbHoro Bo30yxaeHnst U30TOMNoB ypaHa-235;

I') o6opy,u,osaHV|e OnAa noaArotoBkKM NUTaHUA U KOHBEPCUKM NpoayKTa.

BcreacTere CroXHOCTM CNEKTPOCKOMNMM aTOMOB U COeMHEHMU ypaHa MoXeT noTpeboBaTbes
“cnosb3oBaHue MoGol U3 psaa UMEIOLLMXCS NasepHbIX U ONTUYECKUX NasepHbIX TEXHOMOMMIA.

MosicHuTenbHble 3ameyaHnsi. MHorne U3 KOMNOHEHTOB, YKa3aHHbIX B MyHKTax 2.5.2.7 - 2.5.2.7.13,
BCTYNawT B HENOCPEACTBEHHbIN KOHTaKT C NapaMmn MeTannn4yeckoro ypaHa unm ¢ >XmaKkocTbio, Unm ¢
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TEeXHOMorM4ecknm rasom, cocrositimm ns UFs nnmn cmecn ns UFs n gpyrmx raszos. Bce noBepxHocTwy,
KOTOpble BCTYNaloT B NPSIMON KOHTaKT ¢ ypaHom unun UFs, NONMHOCTBLIO M3rOTOBIEHbI U3
KOPPO3MOHHO-CTOMKUX MaTepuanos UNn 3alluLeHbl NOKPbLITUEM U3 TakMX MaTepuanoB. [ns ueneu
pasgerna, OTHOCSLLEerocs K KoMnoHeHTam obopynoBaHMs Ans nasepHoro oboralleHnsi, matepuansi,
CTOWMKME K KOPPO3UM, BbI3biIBAEMON NapaMm UMM XUAKOCTAMU, CoaepKallMmMn MeTaniMyeckmin ypaH
WUNW ypaHoBbIE CMaBbl, BKMHOYaOT MNOKPbIThIA OKCUAOM UTTPUS rpaduT U TaHTan; matepuarsl,
CTOMKMNE K KOppo3uK, BbidbiBaemon UFe, BKIloYaloT Medb, MeAHbIe CraBbl HEPXXaBeoLLYyo CTanb,
antoMUHWIA, OKCUA antoMUHKS antoMUHUEBBIE CMNaBbl, HUKENb UMW crinasbl, coaepxalune 60
NPOLEHTOB HMKeNsi No Becy U bornee, n bTopupoBaHHbIE YrNEBOAOPOAHbLIE MONUMEPHI.

25.2.7.1. Cuctembl ncnapeHus ypaHa (TeXHOnormm pasgeneHus 8401 20 000 0;
aTOMapHbIX NapoB). 8543 70 800 0;
CneumanbHoO NpegHasHayYeHHbIe UM NOArOTOBIEHHbIE 8543 90 000 0;
CUCTEMbI BbiNapuBaHUA MeTanIn4eckoro ypaHa, 9013 20 000 O

ncnonb3dyemble Ona nasepHoro oboralleHuns

MosicHUTenbHOE 3aMmeyvaHne. TN CUCTEMbI MOTYT CoAEepXKaTb SMNEeKTPOHHO-Ny4eBble MYLLKWA, KOTopble
pa3paboTaHbl Ans 4OCTMXKEHNSA NoJaBaeMoi Ha MuLLIeHb MoLlHocTH (1 kBT unu Gonee),
JocTaTovHoW Ans o6pasoBaHMs NapoB MeTannMYeckoro ypaHa co CKopocThbio, Tpebytolliencs ans
HOpMarnbHOro PYHKLVOHUPOBaHUA NasepHoro oboralleHus.

2.5.2.7.2. Cucrtembl 1 KOMMOHEHTbI AN 00paLleHnst ¢ MeTanIM4eckum 8401 20 000 0O;
YPaHOM B >XWOKOW Unn napoodpasHomn popme (TEXHONOormm 8543 70 800 0;
pa3feneHnst aToMapHbIX Napos). 8543 90 000 0;
CneumnanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE 9013 200000

CUCTEMDI 06pau.|,eH|/|$| C pacnnaBfi€HHbIM ypaHOM,
pacnnaeneHHbIMM YpaHOBbIMU CchiflaBaMu Unu napamm
MeTannnm4eckoro ypaHa n nx KOMnoOHeHTbl Ana
ncnosib3oBaHuA B 1a3epHOM oborawieHnn

MosicHUTenbHOe 3ameyvaHne. CucTeMbl 0BpaLleHns ¢ MeTaNIMYEeCKUM ypaHoM B XXUAKON dopme
MOTYT COCTOSITb U3 TUIMEN 1 oxnaxaatollero obopyaosaHus ans Turnen. Turnu n gpyrue
KOMMOHEHTbI 3TON CUCTEMBI, KOTOPbIE BCTYMaOT B KOHTAKT C pacnaBfeHHbIM YPaHOM,
pacnnaeneHHbIMU YPaHOBLIMU CMflaBaMu UMK NapamMm MeTanInyeckoro ypaHa, M3rotaBnvmealTcs 13
KOPPO3NOHHO-CTOMKUX Y TEPMOCTOMKMX MaTepmnarnoB Unu 3alluiLieHbl MOKPbITUEM U3 TaKMX
maTtepuanos. MNpruemnemble MaTepuarns! BKIOYaT TaHTar, NOKPbITbIA OKCUAOM UTTPUS rpaduT,
rpacpuT, NOKPLITLIN OKCUAAMU APYrUX peaKo3eMerbHbIX 3NeMEHTOB UM UX CMECSIMU. DKCMOPTHbIN
KOHTPOSb B OTHOLLEHUWN TUFMEN OCYLLECTBNSIETCS B COOTBETCTBMU CO CMIUCKOM 000PYAOBaHUs U
MaTepuanoB ABONHOIO Ha3HAaYEHUst U COOTBETCTBYIOLLMX TEXHONOIMMIA, NPUMEHSIEMbIX B A4EPHbIX
Liensix, B OTHOLUEHWW KOTOPbIX OCYLLECTBNSIETCSA 3KCMOPTHLIN KOHTPOSb.

2.5.2.7.3. Arperatbl ansa cbopa "npogykra" n "xsoctos" 8419 89 98
MeTannMyeckoro ypaHa (TexXHoMnorun pasgeneHms
aTOMapHbIX Napos.).
CneuuanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE
arperatbl ons cbopa "npogykra” u "xsocTtos"
MeTannM4Yeckoro ypaHa B >XMOKOW unu teepaon opme

MosicHuTenbHOe 3ameyaHne. KOMNOHEHTbI A11s 9TUX arperatoB M3roTOBMEHbI U3 MaTeprarnos,
CTOMKUX K HarpeBy U KOPpPO3uK, Bbi3bIBAEMOM Napamu METanM4Yeckoro ypaHa unm XXUAKOCTbo, Unm
3alMLLEHBI MOKPLITUEM U3 3TUX MaTepuarnoB (Takux, Kak NOKPbITbI OKCUAOM UTTPUS rpadouT unm
TaHTan) n MoryT BkItodaTth B cebs TpybonpoBoapl, knanaxsl, WTyuepa, "xenoba", BBoabl,
TEeNNOOBMEHHMKIN N KOJNIEKTOPHbIE NMIACTUHBI AN MarHUTHOTO, 3NEKTPOCTAaTUYECKOrO UM ApYrnxX
MEeTOAOB pa3feneHus.

2.5.2.7.4. Koxyxu pasgenutenbHOro Mogynsi (TEXHonormm 8401 20 000 O
pas3geneHns aToMapHbIX Napos).
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CneuuaneHo pa3paboTaHHble UK NOArOTOBIEHHbIE
UUNVHAPUYECKUE UM NPSMOYTOSbHbIE Kamephbl NS
NMOMELLEHMS B HUX NCTOYHMKA NapoB MeTanfnyeckoro
ypaHa, 3NeKTPOHHO-INy4€BOM NYLLKN U KONSEKTOPOB
"npogykra" un "xsoctos"

[MNosicHuTenbHOE 3amevaHne. ATn KOXYXN UMEKOT MHOXECTBO BXOOHbIX OTBepCTVIIZ anda nogadum
ANEeKTponuTaHna n BoAdbl, OKHa A4 Na3epHbIX My4KOB, COeUHEHUN BaKyyMHbIX HACOCOB, a TaKxXe
Aana AnarHoCTUKN N KOHTPOJA KOHTPOJTIbHO-U3MEPUTESIbHbIX ﬂpVI60pOB. OHu umetot I'IpVICI'IOCO6J'IeHVIFI
Ana OTKPbITUA U 3aKpbITUA, 4yTOObI 06ECneUnTb OGCJ'Iy)KVIBaHVIe BHYTPEHHNX KOMMNOHEHTOB.

2.5.2.7.5. CBepx3ByKOBbI€ pacLUMpuUTernbHbIE conna (TeEXHONornu 8401 20 000 O
MOJEKYNSIPHOrO pasaeneHuns).
CneuuanbHo pa3paboTaHHble UK NOArOTOBMEHHbIE
CBEPX3BYKOBbIE paCLUMPUTENbHbIE COMMa AN OXNaxaeHus
cmecer UFs n Hecywlero rasa go 150 K (-123 °C) unu Huxke
N KOppPO3noHHO-cTomnkne k UFs

2.5.2.7.6. Konnektopsbl "npogykra" nnmn "xsoctos" (MeToabl fla3epHOro 8401 20 000 0;
oborauieHus). 8421 19 700 9;
CneuuanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE 8421 29 000 9;
KOMMOHEHTbI NN ycTponcTea cbopa ypaHoBoro "npogykra” 8421 99 000 7
n "XBOCTOB" B peayrnbTaTe BO3AENCTBUSA NTa3epHOro
N3nyyeHns

MosicHuTenbHoe 3amMeyvaHune. B ogHOM M3 NpyMepoB MONEKYNSIPHOroO Na3epHOro pasaeneHns
N30TOMOB KOMNNEKTOp npegHasHadveH anga cbopa oborawieHHoro neHtadpropmaa ypana (UFs) B
TBEpAoW hopmMe. Konnektopbl NpoaykTa MOryT COCTOSITb U3 KONNEKTOPOB (hUNbTPyIoLLEro, YaapHOro
UMW LMKITOHHOIO TUNA UMM UX COYETaHUst U JOIKHbI ObITb KOPPO3MOHHO-CTOVKMMM K cpeae UFs/UFs.

2.5.2.7.7. Komnpeccopbl UFs/HecyLuero rasa (TexHonormm 8414 80 900 0;
MONEKYNSAPHOro pasaeneHuns). 8414 90 000 O
CneuuanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE
komnpeccopsl Ans cmecen UFs n Hecyllero rasa ans
anutensHon akcnnyartauumn B cpege UFs. KOMNOHEHTBI 3TMX
KOMMpPEeCccopoB, KOTOpble BCTYNAOT B KOHTAKT C HECYLLUM
rasom, M3roTaBnMBalTCA U3 KOPPO3MOHHO-CTOMKMX K UFe
MaTepuanos U1 3aWwyLLanTCa NOKPbITUEM U3 TAKUX

mMaTepuanos
2.5.2.7.8. YNNoTHeHWs BpaLLaoLWnXCs Banos (TEXHONOrm 8484 10 000 9;
MOJEKYNSPHOro pasgeneHus). 8484 90 000 0;
CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE 8487 90 900 0

YNIOTHEHUS BPaLLAIOLLMXCS BarioB, yCTAHOBIIEHHbIE Ha
CTOPOHE NoAayn U Ha CTOPOHE BbIXOAa AN1A YNIOTHEHNS
Bana, CoeanHSIoLWEero poTop KoMnpeccopa ¢ NPUBOAHbLIM
aBurartenem, ¢ Tem, 4Tobbl 0becneunTb HaOEeXHY0
repmeTnsaumio, NpegoTBPaLLaoLLYIO BbIXO4
TEXHOMOrMYECKOro ra3a unu HaTekaHne Bo3gyxa unm
YMIOTHSAIOLWErO ra3a BO BHYTPEHHIOI KaMepy KoMrpeccopa,
KoTopagd 3anonHeHa cmecblo UFes 1 HecyLlero rasa

2.5.2.7.9. Cuctemsl pToprpoBaHUS (TEXHOMNOMMU MOMNEKYNAPHOIo 8401 20 000 0
pasgenexus).
CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE
cuctembl ans dpropupoBarusa UFs (B TBEpAOM COCTOAHMU) B
UFs (ras)
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MosicHuTenbHoe 3ameyaHue. CucTeMbl, ykasaHHble B NyHKTe 2.5.2.7.9, npegHa3Ha4veHbl Ans
dTopumpoBaHmnsa cobpaHHoro nopotuka UFs B UFs B Lenax nocnegytollero céopa B KOHTeHepax
npoayKTa unm onsa nepemeLLeHnst B kayectse nutaHus B 6noku MLIS gns gononHUTensHoro
oboraweHus. INMpu NpMMeHeH 0OQHOro NOAX0Aa peakunsa (PTOPMpPOBaHNS MOXeT OblTb 3aBepLUeHa B
npegenax cuctembl pasgeneHus U30TonoB, rae MAET peakumst 1 HeNnocpeaCcTBEHHOE U3BMEYEHNE U3
KonnektopoB "npoaykra”. MNpu npumeHeHnn apyroro nogxoaa nopotok UFs MoxeT ObiTb n3BneveH
(nepemelleH) 13 KONNEKTOPOB "NpoAyKkTa" B NOAXOAALLMI peakTop (HanpumMep, peaktop ¢
NceBAOOXMKEHHBIM CNOEM KaTanusaTopa, rennkonaanbHbli peakTop unm xaposas 6alluHs) B uensax
pTOopMpoBaHusa. B obounx cniyyasax ucnonb3yetca obopyaoBaHue Ansi XpaHeHus n nepeHoca dropa
(vnn pgpyrmnx npuemnemMbix PTOpUpyoLLNX peareHToB) 1 ansa cbopa n nepeHoca UFe.

2.5.2.7.10.  Macc-cnekTpoMeTpbl/MCTOYHUKN noHOB UFes (MONekynsipHbie 9027 89 000 0
MeToabl).
CneumanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE
Macc-CneKkTpoOMeTpbl, CNOCOBHbIE MPON3BOANTL MPAMOW
oTbop nNpob n3 rasosbix NoTokoB UFs n o6nagatowme scemm
crnepyoLwnuMmn xapakTepucTukamu:

a) cnocobHble N3MepsATb NMOHbI OT 320 eguHKL, aTOMHOM
Maccbl unu 6onee 1 obnagarowme paspeLleHnem ny4ile
yem 1 gons ns 320;

6) coaepKaTt NOHHble NCTOYHUKN, N3FOTOBJIEHHbIE U3
HUKeNA, HUKeneBo-MmeaHbIX CniiaBoB C cCoAepXaHUem
HUKeA No BeCy OT 60 npoueHToB nnn bonee unu
HUKEeJ1eBO-XPOMOBbIX CrnJj1aBOB nnbo 3awmLeHHbIe
NOKPbITMEM U3 HUX;

B) cofepkaT MOHM3ALUMOHHbIE UCTOUYHUKMN C
6oMbapanpOoBKO 3NEKTpOHaMU;

r) coaepxar KOJNEKTOPHY CUCTEMY, NPUTOAHYH Ans
M30TOMHOro aHanu3a

2.5.2.7.11. Cuctembl nogauun/cuctemMbl oTBoAa "npoaykra" n "xsoctos" 8401 20 000 0
(TexHonormm MonekynsapHoro pasgeneHns).
CneumaneHo pa3paboTaHHble N NOArOTOBMNEHHbIE
TEXHOMOorm4yeckne cnuctemol nnu obopyagosaHme onsi
oboraTuTenbHbIX YCTAHOBOK, U3rOTOBIEHHbIE N3
KOPPO3NOHHO-CTONKUX K UFs MaTepmanoB nnu sawuuleHHble
MOKPbITUEM U3 TAKUX MaTepuarnos, BKIHOYaoLLLMeE:

25.2.7.11.1. TllvuTaowme aBTOKMNaBbl, N€YN UN CUCTEMBI, UICNOMb3yeMble 8419 89 98
ansa nogayn UFe ons npouecca oboralleHus

25.2.7.11.2. [Oecybnumatopbl (NN XONOLHbIE NOBYLLKK), UCNOMb3yeMble 8419 89 98
Ans BbiBeAeHns HarpeTtoro UFs 13 npouecca oboralleHus
ANns nocneayroLero nepemeLleHns

2.5.2.7.11.3. CTaHuMn OTBEPXKOEHUS] U OXIDKEHMS, UCNONb3yeMble ANns 8419 89 98
BbiBefeHunst UFs 13 npouecca oboralleHns nytem cxatust u
nepesona UFe B Xnakyto unu teepayo doopmy

25.2.7.11.4. CraHuum "npogykta" nnn "XxBocTos", ncnonb3yemble Ans 8419 89 98
nepemeleHms UFs B KOHTENHEPDI

2.5.2.7.12. Cuctembl otaeneHns UFs oT Hecywlero rasa (TexHonornm 8419 89 98
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MOJEKYNSIPHOTO pasaeneHus).
CneuuanbHo paspaboTaHHble UM NOArOTOBIEHHbIE
cuctembl ans otaenexns UFs oT Hecywlero rasa

MosicHnTenbHble 3amevaHns. CUCTEMBI, yKa3aHHble B NyHKTe 2.5.2.7.12, MOryT BKMOYaTb Takoe
obopynoBaHue, Kak:

a) KpMoreHHble TennoobMEHHUKN UK KpuocenapaTtopsbl, cnocobHble cozgasaTe TemnepaTypy 153 K
(-120 °C) unu Huxe;

©) 610KV KPUOTEHHOTO OXNaXaeHus1, cnocobHble co3gaBaTtb Temnepatypy 153 K (-120 °C) unu Huxe;
B) xonoaHble nosyLwkn UFes, cnocobHble BoiMopaxmBaTtb UFs.
Hecywimm rasom MoxeT OblTb a30T, aproH Unv gpyron ras.

25.2.7.13.  JlasepHble cuCTEMBI. 8401 20 000 0;
CneuuanbHo pa3paboTaHHble UM NOArOTOBMEHHbIE Nasepsbl 9013 20 000 O
Wnu nasepHble CMCTeMbI AN pa3geneHns n3oTornos
NpUpoAHoro ypaHa, o6e4HEeHHOro ypaHa unu cneumanbHoOro
pacLiennstoLieroca marepvana

MosicHuTenbHoe 3amevaHume. Mpu nasepHoM npoLecce oboralleHns NCNonb3yTcsa Nnasepbl 1
Ba)XHble KOMMOHEHTbI f1a3epoB, BKIIOYEHHbIE B CMNCOK 060pyA0BaHNs U MaTepuanos ABOMHOMO
Ha3Ha4YeHNs1 U COOTBETCTBYHOLLMX TEXHOMOIMIA, MPUMEHSEMbIX B AAEPHbIX LIENSIX, B OTHOLLEHUN
KOTOPbIX OCYLLIECTBNSAETCA 3KCNOPTHLIA KOHTPONb. JlazepHas cuctema 0bbIYHO COCTOUT Kak U3
OMNTUYECKMX, TaK U U3 SNIEKTPOHHbBIX KOMMNOHEHTOB ANs YNpaBreHns nasepHbIM Ny4koM (Myydkammu) u
nogayun B kamepy pasgeneHust M3oTonos. JlasepHas cuctema, ucnonb3yemasi B TEXHOMOMMSIX
pasferneHns atomapHbIX NapoB, 0GbIYHO COCTOMT M3 NepecTpaMBaeMoro nasepa Ha Kpacutensix,
BO36Y)XAaeMoro ¢ NOMOLLbIO f1a3epoB Hakayky Apyroro Tuna (HanpuMmep, nasepamy Ha napax Meam
U HEKOTOPLIX TBEPAOTENbHbLIX Na3epoB). JlazepHasi cuctema, NCNoNb3yeMasi B TEXHOMOMMsX
MOJEKYNSIPHOIO pasfeneHunsi, MOXXET COCTOATb 13 nas3epoB Ha AByokucu yrnepoga (CO2-nasepos)
U 3KCUMEPHBIX N1a3epoB, a Takke MHOTOXOAOBbIX ONTUYECKUX siueek. Jlasepbl unu nasepHble
CUCTEMbI, UCNoNb3yeMble B 06enx ykazaHHbIX TEXHOMNOMMsX, TpebyoT cTabunmsaumnm YacToTHOro
cnekTpa Ans aKkcnnyaTaumMm B Te4eHne NpoaoIKUTENbHbLIX NEPUOAOB BPEMEHN.

2.5.2.8. CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE
cucTeMbl, 0O0OpPYAOBaHME U KOMMOHEHTHI AN
NCNoNb30BaHUA Ha 06oraTUTENbHbLIX YCTAHOBKAaXxX C
nnasMeHHbIM pasgeneHnem

BeoaHoe 3ameyvaHue. Mpu npolecce NnasmMeHHOro pasaeneHus nnasma, coctosilasi M3 MOHOB
ypaHa, MPOXOAMT Yepes areKTpuYeckoe nosie, HaCTPOEHHOE Ha YacTOTy MOHHOrO pe3oHaHca U235, ¢
TeMm, 4TOObl OHM B NMEPBYIO OYepeab MornoLwany SHepru 1 yBenuyunearncs guaMmeTp mx
LWTONnopoobpasHbix opbuT. MoHbI ¢ NpoxoxaeHuem no 6onbliemy guameTpy 3axBaTtbiBaloTcs Ans
obpa3oBaHus npoaykTa, oboraweHHoro U235, Mnasma, koTopas obpasoBaHa nocpeacTBOM
NOHM3aLMM YpaHOBOrO Napa, CoaepXXUTCs B BaKyyMHOI KaMepe C MarHUTHbIM NONeM BbICOKOWN
HanpsiXeHHOCTW, 06pa3oBaHHbLIM C MOMOLLIbIO CBepXMnpoBoasLlero MarHuTa. OCHOBHble
TEXHOMNOrMYeckMe CUCTEMbI NMpoLecca BKOYanT CUCTEMY FreHepaLMn ypaHoBOW Nnasmbl,
pasgenuTenbHbl MOAYSb CO CBEPXMPOBOASILLUM MarHUTOM, BKIOYEHHbIM B CNMCOK 060pyAoBaHNs
N MaTepuanos ABOWHONO Ha3HaYeHWs U COOTBETCTBYHIOLLMX TEXHOMNOIMIA, MPUMEHSEMBIX B SAEPHbIX
Liensx, B OTHOLUEHUM KOTOPbIX OCYLLECTBISIETCS SKCNOPTHbLIA KOHTPOSIb, Y CUCTEMbI U3BNEYEHUS
mMeTanna gnsa cbopa "npogykra” un "XxBocToB".

2.5.2.8.1. MWKPOBONHOBbLIE NCTOYHUKN 3HEPTUN N @HTEHHBI. 8539 51 900 9;

CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE 8539 52 000 1;

MWKPOBOJTHOBbIE UCTOYHUKN SHEPTUN U aHTEHHbI AN 8539 52 000 2;
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cneunanbHbIX...
reHepaumm unm yCcKopeHust IoHOB u obnagaroLime 8539 52 000 9;
crefyownuMmn XxapakTepuCcTUKamu: 8540 71 000 9;
8540 79 000 1;
a) yactoTa Bbiwe 30 My, n 8540 79 000 9;
8541 51 000 O
0) cpeaHsst BbIxO4Has MOLHOCTb AN 06pa3oBaHMs MOHOB 8541 59 000 0
6onee 50 kBT 8542 31 300 O;
8542 32 300 0;
8542 33 300 0;
8542 39 300 0;
8543 70 800 0
2.5.2.8.2. ConeHongbl ans Bo3byxaeHWUs1 NOHOB. 8504 50 950 0
CneumnaneHo pa3paboTaHHble NN NOAroTOBNEHHbIE
coneHouabl ANs paguo4acToTHOro BO30YXOEeHUS NOHOB B
ananasoHe 4actot 6onee 100 rKy u cnocoGHble paboTtaTb
npu cpegHen mowHocth 6onee 40 kBT
2.5.2.8.3. Cuctembl 4ns NpoM3BoACTBa ypaHOBOM Niia3mbl. 8515 80 900 0;
CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE 8543 10 000 0
C/UCTEeMbI ANS NPOU3BOACTBA YpPaHOBOW NnasMbl Ans
MCronb30BaHMS Ha 3aBodax nnasMeHHOro pasgeneHus
2.5.2.8.4. ArperaTtbl Ans céopa "npoaykra” u "xBocTtoB" 8419 89 98
MeTannmMyeckoro ypaHa.
CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE
arperatbl gnsa cbopa "npogykra" u "xsoctos" ons
MeTannmM4yeckoro ypaHa B TBepaon gopme. 9tn arperaTtbl
ansa cbopa n3rotaBnMBaloTCA U3 MaTepMarnos, CTOMKKX K
HarpeBy 1 KOppO3u1K, Bbi3biIBAEMOW Napamm
MeTannmMyecKkoro ypaHa, Takux, kak rpaduT, NokpbITbIN
OKCMAOM UTTPUS, UNKN TaHTan UM 3aLuULLIATCS NOKPbITUEM
13 Takux matepuarnos
2.5.2.8.5. Koxxyxu pasgenutensHoro Mmogynsi. 8401 20 000 O

CneumaneHo pa3paboTaHHble UM NOArOTOBMNEHHbIE AN
NCNoNb30BaHUA Ha 06oraTUTENbHbLIX YCTAHOBKAaX C
nnasmeHHbIM pasgeneHmeM UMnnHapuyeckue kamepbl Ans
NMOMELLIEHMS B HAX UCTOYHUKA YPaHOBOW Nnasmel,
3HEepreTMYEeCcKoro coneHomaa paamodacToThl U KOJIIEKTOPOB
"npoaykra" n "xsocTtoB"

MosicHnTensHoe 3ameyaHme. Koxyxn, ykasaHHble B NyHKTe 2.5.2.8.5, MMeT MHOXEeCTBO BXOOHbIX
OTBEpPCTU ANA NoAaymn anekTponuTaHus, coeauHeHnn anpdys3MoHHbIX HACOCOoB, a TaKxKe A1
ONarHoCTUKU N KOHTPOINSA KOHTPOSbHO-U3MEPUTENbHbIX NpMbopos. OHM MMEIOT Npucnocobnexus ans
OTKPbITUS N 3aKPbITUS, YTOObLI 06ecneunTb 06CNyXMBaHNe BHYTPEHHUX KOMMOHEHTOB, 1
N3roTOBSIEHbI U3 COOTBETCTBYIOLLMX HEMArHUTHBIX MaTepuarnoB, TakuX, Kak HepXxxaBetoLlasi ctTanb.

2.5.2.9. CneuuanbHo pa3paboTaHHble U NOArOTOBMEHHbIE
cucTembl, 060pyAoBaHNE N KOMMNOHEHTLI ANS
NCMOMb30BaHWS Ha yCTaHOBKax 3yIEKTPOMarHMTHOro
oboratueHuns

BBopgHble 3ameyaHus. Mpu anekTpoMarHUTHOM NPOLIECCE MOHbI METaNNMYeckoro ypaxa,
nony4eHHble NOCPEACTBOM MOHM3ALMM NUTatoLero Mmatepuana us conen (06bi4Ho UCI4),
YCKOPSIIOTCSA U NPOXOASAT Yepes MarHMTHOe rnore, KOTOPOe 3acTaBnsieT MOHbI PasfMYHbIX N30TOMOB
NPOXoAnTb MO pasnnyHbIM HarnpaeneHnsM. OCHOBHbIMW KOMMOHEHTaAMW 3N1EKTPOMarHMTHOro
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M30TOMHOIo cenapartopa ABNAKTCA: MarHUTHOE none Aand OTKﬂOHeHVIFI/pa3ﬂ,eJ'IeHV|ﬂ n30TONOB
MOHHOIO Nny4kKa, MCTOYHUK MOHOB C €ero cucTtemon YCKOPEHNA N CUCTEMDI c60pa OoTAENEeHHbIX MOHOB.
BcnomoraTernbHble CUCTEMbI A5 3TOro npouecca BKIMK4YakT CUCTeMy CHabXeHWst MarHUTHOWM
SHepFMEVI, CUCTEMbI BbICOKOBOJIbTHOIO NMTaHnAa NCTOYHUKa MOHOB, BaKYYMHYH CUCTEMY U 06LLIVIprIe
CUCTEMbBI XMMMNYECKOMN 06p360TKM AOna BOCCTaHOBJIEHUA NPOAYKTaA U O‘-IVICTKVI/peI'eHean,VIVI
KOMIMNOHEHTOB.

2.5.2.9.1. CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE 8401 20 000 0
CUCTEMbI AN UCMOSb30BaHMSA Ha YyCTaHOBKax
3NEKTPOMarHMTHoOro oboraweHns

2.5.29.2. CneumnaneHo pa3paboTaHHOe nu NoAroToOBNEHHOE
obopynoBaHMe 1 KOMMOHEHTbI AN UCMOMNb30BaHWS Ha
yCTaHOBKax 3MeKTPOMarHUTHOro oboratleHus

2.5.29.21. CneunansHo pa3paboTaHHbIe UM NOAroTOBMEHHbIE ANS 8401 20 000 O
pasfeneHns n3oTonoe NPUPOAHOro ypaHa, obegHeHHOro
ypaHa nnuv cneumanbHOro pacliennsaoLeroca matepmana
3NEeKTPOMarHnTHbIe cenapaTopbl M30TOMNOB 1 06opyaoBaHue
N KOMMOHEHTbI, BKIOYaloLLme:

2.5.2.9.2.1.1. CneuuanbHo pa3paboTaHHble UMK NOArOTOBIIEHHbIE 8543 10 000 0
OTAENbHbIE NN MHOFOUYUCTIEHHbIE UCTOYHUKN MOHOB YpaHa,
COCTOSILLME U3 UCTOYHMKA Napa, MoHM3aTopa 1 My4KOBOro
YCKOPUTENS, U3rOTOBIEHHbIE N3 COOTBETCTBYIOLLINX
MaTepunanos, Takux, Kak rpacuT, HepXxaBetoLas cranb Unm
Menb, 1 cnocobHble obecneunBaTb OOLLMI TOK B NydKe
noHos 50 MA nnu 6onee

2.5.2.9.2.1.2. Konnekropbl NOHOB. 8401 20 000 O
CneumanbHo pa3paboTaHHble UK NoAroTOBIEHHbIE
KONNEKTOPHbIE NNACTWHbI, UMelLmne ABe unu Gonee wenm
1 nasa, Ans cbopa ny4koB MOHOB 06OraLLeHHOro 1
06eHEHHOro ypaHa v U3roToBfIEHHbIE U3
COOTBETCTBYIOLLMX MaTepuarnos, Takux, kak rpadut unm
HepxaBetoLlas cTanb

2.5.2.9.2.1.3. BakyymHble KOXyxu. 8401 20 000 O
CneuuanbHo pa3paboTaHHble UK NOAroTOBMEHHbIE
BakyyMHbI€ KOXyXU AN 3NeKTPOMarHnTHbIX cenapaTopos
ypaHa, U3rotoBfeHHble U3 COOTBETCTBYHOLUNX HEMArHUTHbIX
mMaTepuanoB, TakuX, Kak HepxxaBetoLas cTanb U1
npegHasHaveHHble anga pabotel Npu gasnenunsx 0,1 Ma unu
HWKe

MosicHuTenbHoe 3amevaHune. Koxyxu, ykasaHHble B NyHKTe 2.5.2.9.2.1.3, cneumnarnbHo
npegHasHayeHbl Ans NoMeLeHNs1 B HUX UCTOYHUKOB MOHOB, KOMMEKTOPHbLIX MNNacTUH U
BOA0OXIaX4aeMblX BKNaAbILen u MMerT npucnocobnexHmns ans coeguHeHmnn anddy3noHHbIx
HacoCOB 1 NPUCNOCOONEHNS AN OTKPbITUA M 3aKPbITUS B LIENSAX U3BMEYEHUS U 3aMeHbl 9TUX
KOMMOHEHTOB.

2.5.2.9.2.1.4. MarHuTHbl€ NOMOCHbIE HAKOHEYHUKN. 8505 90 200 9
CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE
MarHWTHbIE MOMCHbIE HAKOHEYHUKM, UMetoL e anaMmeTp
6onee 2 M, ucnonb3dyemble ons odbecnevyeHnsi NOCTOAHHOIO
MarHUTHOro Nons B 3NEeKTpOMarHMTHOM cenaparope
N30TOMOB W Ansi NepeHoca MarHUTHOrO MO MeXay
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pacnosioXKeHHbIMU pAAOM cenapaTtopamMmun

2.5.2.9.2.2. BbICOKOBOMbTHbIE UCTOYHUKN MUTAHUS. 8504 40 910 O;
CneumnaneHo pa3paboTaHHble N NOAroTOBNEHHbIE 8541 59 000 0
BbICOKOBOINbTHbIE MCTOYHUKM NMUTAHUS ANt UCTOYHUKOB
NoHOB, obragatoLme BCeMU crieayoLwmmm
XapaKTepucTMkamu:;

a) moryT paboTaTb B HENPEPLIBHOM PEXUME;
0) BbIxogHOe HanpshkeHne 20000 B nnn 6onee;
B) BbIxogHOM ToK 1 A nnu 6onee;

r) ctabunusauus HanpskeHusa meHee 0,01 npoueHTa B
TeyeHune 8 yacos

2.5.2.9.2.3.  NCTOYHUKM NUTaAHWNS SNEKTPOMarH1TOB. 8504 40 910 0;
CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE 8541 59 000 0
MOLLIHbIE UCTOYHUKM NMUTAHUS MOCTOSIHHOIO TOKa Ans
3NeKTpoMarHuToB, obnagarwoLume BCeMu cnegyowmnumm
XapaKTepucTtmkamu:

a) BbIXO4HOW TOK B HenpepbiBHOM pexume 500 A nnm bonee
npu HanpsbkeHun 100 B nnn Bonee;

6) ctabunusaumsa nNo TOKy Unn HanpsxxeHuto He xyxe 0,01
npoLeHTa B Te4eHne 8 yacos

2.6. YcTaHOBKM Ansi NPOU3BOACTBA MUY KOHLEHTPUPOBaHNS
TSDKENOW BoAbl, 4ENTEPUs N COeANHEHNN OenTepus 1
crneumanbHo paspaboTaHHOE UM NOArOTOBIIEHHOE
obopynoBaHue ans H1X

BBoaHble 3ameydaHus. Tsxkenyto BOAY MOXHO MPOM3BOAUTb, UCMOMb3ys pasnnyHblie NpoLecchbl.
OpaHako KoMMep4YecKn BbIrOAHLIMU SIBNSAOTCA ABa NpoLuecca: NpPoLecc M30ToNHOro obMeHa Boapl U
cepoBogopogaa (npouecc GC) n npouecc n3oTonHoro obmMeHa ammmaka n Bogopoga. Npouecc GC
OCHOBaH Ha 06MeHe BoAOpO4a U AenTepust Mexay BOAOW U CEPOBOAOPOAOM B CUCTEME KOFMOHH,
KOTOpble 3KCNNyaTUPYIOTCH C XONOOHOW BEPXHEN CEKLMEN 1 ropsiyen HUXHEN cekumen. Boga Teuet
BHM3 MO KOFIOHHaM, B TO BPEMSI Kak CEPOBOAOPOAHbIV a3 LIMPKYNMPYET OT AHA K BEPLUMHE KOJOHH.
[na cogencTBms cMeLllnBaHuUIo rasa 1 BoAbl MCNONb3yeTcs psad AblpYaTthixX NOTKOB. [denTtepun
nepemMeLLaeTcs B BOAY NPU HU3KNX TEMMNeEpaTypax 1 B CEPOBOAOPO NPY BbICOKUX TeMMepaTypax.
OG6oralleHHble gernTepuem ras unm Boga yaansaTCa U3 KOSTOHH MEPBOW CTYNEHN Ha CTbIKE FOpsYnx
N XONOAHbIX CEKLUN, N NPOLIECC NOBTOPSAETCH B KOMTOHHAX criefytoLlen ctyneHun. MNpoaykr
nocneaHen dasbl - Boga, oboraweHHas gentepnem go 30 NpoueHTOB No BeCy, HanpaeBnseTcs B
ONCTUNMALWOHHYIO YCTaHOBKY AN MPOM3BOACTBA PEaKTOPHO-YMCTON TAXenon BoAbl, TO ecTb 99,75
npoLieHTa Nno BeCy OKUCK AenTepus.

B npouecce obmeHa mexay ammmnakom 1 BOAOPOAOM MOXHO U3BMeKaTb AeNTepuii u3 cMHTes-rasa
nocpeacTBOM KOHTaKTa C XXMOKMM aMMUakom B NpUCYTCTBUM kaTanm3aTtopa. CMHTes-ras nogaetcs B
OOMEHHbIe KOJOHHbI 1 3aTEM B aMMUaYHbI KOHBEpPTEP. BHYTpKU KONOHH ra3 nogHMMaeTcs OT AHa K
BEpLUNHE, B TO BPEMS KaK XUOKUMA aMMUaK TedeT OT BEPLUUHbLI KO AHY. [lenTepuin ussnekaeTcs us
BOAOPOAA, COAepXKaLLEerocs B CUHTE3-rase, U KOHLEHTpupyeTcs B ammmnake. AMMmnak noctynaet
3aTeM B YCTaAHOBKY AJ151 KDEKMHra aMMuaka co Ha KOJFIOHHbI, Toraa Kak ra3 cobupaetcs B
aMMMa4yHOM KOHBEpPTEPE B BEPXHEN YacTu KOMOHHbI. Ha nocneayoLwwmx CTyneHax nponcxoaut
AanbHeviwee oboralleHue, 1 NyTeM OKOHYaTENbHOW AUCTUNNALNM NPON3BOAMTCH PeaKTOPHO-YMCTas
Tshkenas Boaa. [Nogayva cuHTes-rasa MoxeT ObiTb 0becrneyeHa aMMMayvHoOM YCTaHOBKOW, KOTopasi B
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CBOI o4epeab MOXET OblTb COOPYXEHa BMECTE C YCTaHOBKOW AMsi MPOM3BOACTBA TSHKENOW BoAbl
nyTem m3otonHoro obmeHa ammuaka u Bogopoga. B npouecce ammuayHo-BogopogHoro obmeHa B
KayecTBe NCTOYHMKA MCXOAHOIo AeNTeprs MOXET Takke UCnonb3oBaTbCcs 0OblyHasA Boga. MHorve
npegMeThl KNio4eBoro o6opyaoBaHus anst ycTaHOBOK MO MPOU3BOACTBY TSXKENOoW BoApbl,
ncnonb3yowmx npouecc GC nnn aMmmayHo-BO4OPOAHOrO 0OMeHa, LUMPOKO pacnpoCcTpaHeHb! B
HEKOTOPbIX OTpacnsx HePTEXMMUYECKON NPOMbILLIIEHHOCTM. OCOBEHHO 3TO kKacaeTca HeBOMNbLUMX
YyCTaHOBOK, ncnone3aytowmx npouvecc GC. OgHako HeMHorue npeameTbl 000pyAOBaHUA ABMAIOTCS
ctaHgapTHeiMu. INMpoueccel GC 1 ammmnayHo-BogopoaHoro obmeHa TpebytoT 06paboTku 6onbLLMX
KOMNMMYeCTB BOCMMAaMEHSIIOLLMXCHA, KOPPO3UOHHBIX U TOKCUYHBIX XXWUOKOCTEWN MPU NOBbILLUEHHOM
nasneHun. CooTBETCTBEHHO Npu pa3paboTke CTaH4APTOB NO NPOEKTUPOBAHUIO U SKCNyaTaumm Ans
YCTaHOBOK 1 060pyaoBaHMs, UCNONb3YIOLLMX 3TU NpoLecchl, yaenseTca 6onbLioe BHUMaHMe
noabopy MaTepuanoB U UX XapakTepPUCTUKaM C TeM, YTOObI obecneunTb ANMTENbHbIA CPOK CryXbbl
Npu coxpaHeHUn BbICOKOM 6e3onacHocTu n HagexHocTn. OnpegeneHne macwTabos
obycnoBnuBaeTcd rnaBHbIM 06pa3omM COOBPaKEHUIMU IKOHOMUKN 1 HEOBXOANMOCTU. Taknm
obpaszom, 6onbluasi YacTb NpegmMeToB 060pyAOBaHMSA N3roTaBNMBaETCA B COOTBETCTBUN C
TpeboBaHuAMMN 3aka3yunka. CnegyeT oTMETUTb, YTO Kak B npouecce GC, Tak 1 B npouecce
amMMMa4yHO-BOAOPOAHOrO 06MeHa NpeameTbl 000pyaAOBaHMS, KOTOPbIE MO OTAENbHOCTU He
pa3paboTaHbl N He NOArOTOBMEHbI CeunansHO Arsi NPOM3BOACTBA TSXKENOW BOAbl, MOTYT
cobumpaTbCs B CUCTEMBI, CNeumanbHo pa3paboTaHHble Ny NOArOTOBMNEHHbIE AN1S NPON3BOACTBA
Tsbkenon BoAbl. [lpumepamm Takmx cuctem, NpUMEHsAEeMbIX B 000MX npoLeccax, ABNsSTCa cuctema
KaTanuMTMYecKoro KpekuHra, ucnonb3yemas B npolecce obmeHa ammmnaka n Bogopoaa, u
ONCTUNNALNOHHBIE CUCTEMBI, UCMOMBb3YEMbIE B MPOLLECCE OKOHYATENbHOMO KOHLEHTPUPOBAHNSA
TSKENOoN BOAbl, AOBOASLLEN €€ A0 YPOBHS peakTOPHO-YNCTON.

2.6.1. YCcTaHOBKM Ans NpOU3BOACTBA THAXKENON BOAbI, AeUTepus u 8401 20 000 O
OenTepreBbIX COegMHEHUN

2.6.2. CneuunanbHo paspaboTaHHOe Unu NoaroToBrNeHHoe
oBopyaoBaHve AN NPon3BOACTBa TAHXENOW BoAbl NyTem
ncrnonb3oBaHus, NMBo nNpoLecca obmeHa Boabl U
cepoBogopoga, NMbo npolecca obMeHa ammuaka u
BoZdopoaa

2.6.2.1. Bono-cepoBogopoaHble 0OMeHHbIE KONTOHHbI. 8401 20 000 0
CneumnanbHo pa3paboTaHHble UM NOAroTOBMEHHbIE ANs
Npov3BOACTBA TSXENOW BoAbl MyTEM UCNONb30BaHNUS
npotiecca n3otonHoro obmeHa BoAbl U cepoBogopoaa
0OMeHHble KOMNOoHHbI anameTpom 1,5 M 1 6onee, KoTopble
MOrYT 9KCMyaTMpOBaTbCA NPU AaBreHNsSX CBbille Unun
paBHbix 2 MlMa

2.6.2.2. "a3oayBKM U KOMMNPECCOoPbI. 8414 80 900 0
CneuuanbHo pa3paboTaHHble UMW NOArOTOBMEHHbIE ANS
Npou3BOACTBA TSXENOW BoAbl MyTEM UCNONb30BaHNUS
npouecca obmeHa BoAbl U cepoBogopoaa
OfHOCTYyMNeH4YaTble ManoHanopHble (To ectb 0,2 Mla)
LEHTPOOEXHbIE ra3oayBKM UM KOMMNPECCOPbI AN
LMPKYNSUumM cepoBOAOPOAHOrO rasa (To ecTb rasa,
copgepxawero H2S 6onee 70 npoueHTOB No Becy),
MUMELLNE MPOM3BOANTENBHOCTb, MPEBbLILLALLYI0 UIU
paBHyto 56 Ky6. M/c Npu aKcnnyaTauum No4 AaBNeHNEM,
npesbiwatowmm unu pasHeiM 1,8 Mla Ha Bxoge, 1
CHabXeHHble canbHUKaMK, YCTOMYMBBLIMU K BO3OENCTBUIIO
H2S

2.6.2.3. AMMMaYHO-BOAOPOAHBIE OOMEHHbIE KOMOHHBI. 8401 20 000 0
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2.6.2.4.

2.6.2.5.

2.6.2.6.

2.6.2.7.

2.6.2.8.

CneumnanbHo pa3paboTaHHble UM NOAroTOBMEHHbIE AN
NPOV3BOACTBA TSHXKENOW BoAbl MyTEM UCMONb30BaHUS
npowecca obMeHa amMuaka n Bogopoaa
aMMMa4YHO-BOAOPOAHbIE OOMEHHbIE KONTOHHBLI BbICOTOM
6onee unu pasHon 35 M, anameTpom ot 1,5 M 4o 2,5 m,
KOTOpble MOTYT SKCMyaTUpoBaTbCs Nog AaBlEHNEM,
npesbiwatowmum 15 MlMa. 3Tn KONOHHBI UMEIOT TakkKe No
MeHbLUEN Mepe 0gHO OTOOPTOBAaHHOE OCEBOE OTBEPCTUE
TOro XXe gmameTpa, YTO U uunmHapudeckas vyacTb, Yepes
KOTOPYIO MOTyT BCTaBMATLCHA UMW BbIHUMATBLCS BHYTPEHHME
YaCTU KONOHHbI

BHYTpeHHMe 4acTu KONMOHHbI U CTyNeHYaTble HACOCHl.
CneumnanbHo pa3paboTaHHble Unu NOAroTOBMNEHHbIE
BHyTpeHHI/Ie YaCTU KONMOHHbI N CTyI'IeH‘-IaTbIe HacCoCbl Angd
KOJNMOHH AnA I'IpOI/I3BO,EI,CTBa Tﬂ)KeJ'IOIZ BOAbl I'IyTeM
Ncrnonb30BaHKs Npouecca ammmuayHo-BOL4OPOLHOMO
obmeHa.

BHyTpeHHI/Ie 4aCTU KONOHHbI BKIT1HOYAKT cneunarnbHO
pa3paboTaHHble KOHTaKTOPbl MEXY CTYNEeHAMN,
coaencTByOLLNE TECHOMY KOHTAKTY rasa 1 KUOKoCTU.
CTyneHyaTble HacoChl BKIHOYalOT cnelmansHo
pa3paboTaHHble NorpyKaemble B XXMOAKOCTb HAacoChl A1is
LUMPKYMALUN XXMOKOrO amMuMaKka B npegenax obbema
KOHTaKTOpOB, HaxogdAwnmxca BHyTpI/I CTyI'IeHeVI KONMOHH

YCTaHOBKM ANs KPEKMHIa aMMumaka, aKkcniyaTmpyemMble nog
JaBrieHneM, npesbiwarowmm nnu pasHoiM 3 Mra,
crneumanbHo paspaboTaHHbIe UK NOATOTOBIIEHHbIE OIS
NPOu3BOACTBA TSXKENON BOAbI MyTEM UCMNOSb30BaHNS
npotecca n3otonHoro obmeHa ammumaka n Bogopoaa

WHdbpakpacHble aHannsaTopbl NOrMoLLeHusl, CrocobHble
OCYLLECTBNATb aHan“3 COOTHOLIEHNUS MeXay BOOOPOAOM U
AeiTepueM B pearnibHOM MacluTabe BpeMeHu, koraa
KOHLEHTpauumn aeiTepusi paBHbl Unn npesbiwatoT 90
NpoLEeHTOB No Becy

KaTanutnyeckue neun gna nepepaboTtku oboraleHHoro
OEeNTEPUEBOro rasa B TSHKENyH BoAy, cneumanbHo
pa3paboTaHHble UN NOAroTOBMIEHHbIE ANS NPOM3BOACTBA
TSKenow BoAbl NyTEM UCMONb30BaHMs npolecca
n3oToNHOro obMeHa aMMmaka 1 Bogopoaa

KoMnneKkTHble cucTeMbl 06OoralLeHns TSHKenon Boasl 1
KOMOHHbI N1 HUX.

CneuunanbHo paspaboTaHHble UMK NOAroTOBMNEHHbIE
KOMMMJIEKTHbIE CUCTEeMbl 0BoralleHNs TSHKenon Boabl U
KOMOHHbI 419 HUX Ana oboralleHus TsSKeno Bodbl 4o
KOHLIEHTpaLuu AeniTepus, NpUMMeHAEMOoN B peakTopax

8401 20 000 0;
8413 70

8401 20 000 O

9027 30 000 0

8401 20 000 0;

8514 39 000 0

8401 20 000 0

MosicHuTenbHOe 3ameyaHue. CUCTEMBI, KOTOPbIE OObIYHO UCMONBb3YIOT ANCTUNIIALVIO BOAbI ANst
pasgeneHns TSKernon 1 Nerkon Boapl, crneumansHo pa3pabdoTaHbl U NOAroTOBNEHbI ANs
NPOu3BOACTBA TSXKENOW BOAbI, MPUMEHSIEMON B peakTopax (0ObIYHO C cogepkaHmem okcmaa
aentepusa 99,75 npoLeHTa No Becy) U3 NUTaloLLEn UX TSXKEeNon BoAbl MeHbLUEN KOHLEHTpaLuuu.

2.6.2.9.

CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHbIE

8401 20 000 0
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aMMMnadHble CUHTEe3npyrLuine KoHBepTepbl NN aMMnadHblie
CUHTE3npyrouwine cexkumn ana npon3soactea TSHKenomn Bogbl
Mo TEXHOSI0rMM M30TOMHOro obMeHa ammMumaka u Boaopoaa

MosicHuTenbHOe 3ameyaHune. KoHBepTepbl UK CEKLMM, YKa3aHHbIe B NyHKTe 2.6.2.9, npuHuMatoT
CVYHTE3UPOBaHHbIN ra3 (a3oT 1 BOAOPOA) M3 aMMUAYHO-BOLOPOAHON OOMEHHOW KONMOHHbI (UK
KOMOHH) BbICOKOrO AaBfeHusi, @ CUHTE3NPOBaHHbIA aMMUaK BO3BpaLLaeTCs B TY XKe KOMOHHY (unu
KOJOHHBbI).

2.7. YcTaHOBKM A5t KOHBEPCUM ypaHa U NAyTOHWUA Ans
MCNOMb30BaHWUs B MPOW3BOACTBE TOMMMBHbLIX 3NEMEHTOB U
pasfeneHnn n3oTonoB ypaHa u obopynoBaHue, cneumarnbHO
pa3paboTaHHOE UM NOArOTOBNEHHOE AMs 3TOro

[NoscHUTENbHOE 3aMeYaHue. npOVI3BOLI,CTBO TOMJIMBHbIX 3J1IEMEHTOB U pa3aesieHne n3oTornos ypaHa
OCYyLUEeCTBNAETCA Ha YCTaHOBKaxX, KakK OHU onpeaeneHbl B NyHKTax 2.4 n 2.5 COOTBETCTBEHHO.

I'Ipvnmeanme. OCHOBHblE KOMMOHEHTHI 060pWJ.OBaHVIFI YCTaHOBOK AJ14 KOHBEPCUK ypaHa U NiyTOHUA
Ana ncnonb3oBaHnA B NpOMU3BOACTBE TOMITMBHbLIX 3J1IEMEHTOB U pa3gefieHnn N30TonoB ypaHa
noanexat SKCNOPTHOMY KOHTPOIJ1HO. Bce YCTaHOBKW, CUCTEMbI U cheunaribHO pa3pa60TaHHoe mnnn
noaroToBrfieHHOE O60pyﬂ,OBaHMe MOryT ObITb MCMOMb30BaHbI ANs 06pa60TKI/I, npon3soacTtea nnun
Mcnonb3oBaHuA crneynanbHOro paciuenndarowierocqa matepumana.

2.7.1. YcTaHOBKM Anst KOHBEPCUM ypaHa U obopyaoBaHue,
cneumanbHO pa3paboTaHHOe UM NOAroTOBMNEHHOE AN
aToro

BBoaHble 3amevaHus. B yctaHoBKax u cuctemax Ans KOHBEPCUM ypaHa MOXET OCYLLECTBNATLCH
O[HO VMW HECKOMbKO NpeBpaLLeHnii U3 OAHONO0 XMMNYECKOro COEANHEHUS ypaHa B OpYyroe, BKMo4vas
KOHBEPCUIO KOHLeHTpaToB ypaHoBon pyabl B UOs, koHBepcuto UOs B UO2, KOHBEPCHIO OKUCIIOB
ypaHa B UF4, UFs unu UCL4, koHBepcuto UF4 B UFs, koHBepcuto UFes B UF4, koHBepcuio UF4 B
MeTannuMyecknii ypaH u koHsepcuio topuaos ypaHa B UO2. MHorue knioyeBble KOMMOHEHTbI
0bopyaoBaHNst YCTAaHOBOK ANsi KOHBEPCUM yYpaHa XapaKTepHbl 419 HEKOTOPbIX CEKTOPOB XMMUYECKON
obpabaTtbiBatoLLelt NpoMbILLNIEeHHOCTU. Hanpumep, Buabl 060pynoBaHus, UCMONb3yEMOro B 3TUX
npoeccax, MOryT BKNo4aTb NeYn, KapycenbHble Neyun, peakTopbl C NCEBAOOKMKEHHbIM CIIOEM
KaTanusaTtopa, >xapoBble peakTopHble BallHW, XUAKOCTHbIE LEeHTPUYrv, AUCTUNNSALUMOHHbIE
KOMOHHbI U XMAKOCTHO-KUOKOCTHbIE SKCTPAKLMOHHbBIE KOMOHHbI. [laneko He BCe KOMMOHEHTbI
obopynoBaHusa nmerTcs B "roToBoM Buae", 60NbLUMHCTBO N3 HUX AOMKHbI ObITb MOArOTOBMNEHbI
cornacHo TpebosaHnaM 1 cneumMdukauusam 3akasdmka. B HekoTopbix cnyyasax TpebyeTcs yunTbiBaThb
cneumanbHble MPOEKTHbIE U KOHCTPYKTOPCKME OCOBEHHOCTH ANs 3allMTbl OT arpeCCMBHbLIX CBOWCTB
HekoTopbIX N3 obpabaTbiBaembix xummyeckmx BewecTs (HF, F2, CIFs u dbtopugpbl ypaHa), a Takke
BOMNPOCHI AAepPHON KPUTUYHOCTU. Bo Bcex npoueccax KOHBEPCUM ypaHa KOMMOHEHTLI 000pyA0oBaHMUS,
KOTOpble OTAENMbHO cneunanbHoO He pa3paboTaHbl UK He NOArOTOBMEHbI ANst KOHBEPCUM YpaHa,
MOTyT OblTb 06 beAUHEHbI B CUCTEMBI, KOTOPbIE CNeLnanbHO pa3paboTaHbl NN NOArOTOBMNEHbI ANs
NCNONb30BaHNS B LensX KOHBEPCUU ypaHa.

2.7.1.1. CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE 8419 89989 0
CUCTeMbI st KOHBEPCUM KOHLEHTPaTOB YpaHOBOW pyAbl B
UOs3

MosicHuTenbHoe 3ameyaHne. KoHBepcusi KOHLEHTpaToB ypaHoBol pyabl B UOsz MoxeT
OCYLLECTBNATLCS CHayana nocpeacTBOM pacTBOPEHUS pyabl B a30THOM KUCNOTE U 3KCTpakumMm
OYULLEHHOro rekcarnaparta ypaHunanHmTparta ¢ NOMOLLbIO TaKoro pacTtBopuUTeEnd, Kak
TpubytundocdaTt. 3atem rekcarngpart ypaHunguHutpata npeobpasyetcsa B UO3z nmbo nocpencTeom
KOHLIEHTPUPOBaHNUS N AeHUTpaLun, MMbo nocpeAcTBOM HEWTpanm3aummn razaoobpasHbiM aMMUaKoMm
AN nonyvyeHus anypaHaTa aMMOHUS € NnocreayroLLen dunbTpaumen, CyLKon 1
KanbLUWHUPOBaHUEM.
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2.7.1.2. CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE 8419 89989 0
cuctembl ans koHBepcun UOs B UFs

MosichutenbHoe 3ameyvaHue. KoHsepcusa UOz B UFs MOXeT OCyLLeCTBNSATLCA HEMOCPEACTBEHHO
pTopmpoBaHunem. [ina npouecca TpebyeTca UCTOUHMK ra3oobpasHoro ptopa unm TpexdTopucToro
xnopa.

2.7.1.3. CneumanbHo pa3paboTaHHble NN NOArOTOBMEHHLIE 8419899890
cuctembl ans koHsepcum UOs B UO:2

[NogcHUTENbHOE 3aMevaHue. KOHBepCVIFI UO3z B UO2 moxeT OCYLLECTBJIATLCA NOCpeaCcTBOM
BoccTaHoBneHus UOs I'a3006pa3HbIM KPEeKMHIr-aMmmMmmnakom minn Bogoponom.

2.7.1.4. CneumnaneHo pa3paboTaHHble NN NOAroTOBNEHHbIE 841989989 0
cuctembl ans kousepcum UO:2 B UF4

MosichntensHoe 3ameyaHme. Konsepcns UO2 B UF4 MOXET OCYLLIECTBNATLCA NOCPEACTBOM peakuun
UO:2 ¢ razoobpasHbim dptopucteiM Bogopogom (HF) npu Temnepatypax 573 - 773 K (300 - 500 °C).

2.7.1.5. CneumanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE 8419 89989 0
cuctembl ans koHBepcun UF4 B UFs

MosichntensHoe 3ameyaHme. KoHesepcens UF4 B UFs MOXeT OCyLLEeCTBRATLCA NOCPeaCcTBOM
3K30TEPMMYECKOW peakuumn ¢ hTopom B peakTopHom GawHe. UFs koHOEHCMPYETCS U3 ropsiumnx
NeTy4ux ra3oB NOCPELACTBOM MPOMYyCKaHMS NOTOKA ra3a Yepes XONoAHYH NOBYLLKY, OXNaXOEHHYO
0o 263 K (-10 °C). nsa npouecca TpebyeTcs NCTOYHUK ra3oobpasHoro dtopa.

2.7.1.6. CneuuanbHo pa3paboTaHHble U NOAroTOBIEHHbIE 8419 89989 0
cuctembl Ans kousepcun UF4 B MeTannunuecknii ypaH

MosicHutensbHoe 3ameyvaHune. Konsepcusi UF4 B MeTannmMyeckunii ypaH ocyLlecTanseTcs
NOCpPeACTBOM €ro BOCCTAHOBMEHWS MarHnem (KpynHble napTum) unm kansuuem (Manbie naptum).
Peakuus ocylwectsnseTcs npu TemnepaTypax Bbllle TOoYkM nnasneHns ypaHa (1403 K (1130 °C).

2.7.1.7. CneumnanbHo pa3paboTaHHble UM NOAroTOBMNEHHLIE 8419 89 989 0
cuctembl ans koHBepcun UFs B UO2

MosichuTenbHoe 3ameyvaHue. KoHsepcua UFs B UO2 MoXeT OCyLLecTBNATLCA NOCPEACTBOM OOHOMO
n3 Tpex npouecco. B nepsom npouecce UFs BoccTtaHaBnunsaetcs n rmgponumayetcd B UO2z ¢
ncnonb3osBaHnem Bogopoaa v napa. Bo sBTopom npouecce UFs rugponusyeTtcst pacTBopeHnem B
BOAE, ONSA OCaXAeHUs1 AuypaHaTa aMmmoHusa JobaenseTcs ammuak, a AuypaHaT BOCCTaHaBNMBaeTCs
B UO2 Bogopoaom npu Temnepatype 1093 K (820 °C). NMpu TpeTbem npoLecce razoodpasHbie UFs,
CO2 1 NHs cmelumBatoTcsa B BoAe, ocaxaas ypaHunkapboHat ammMoHus. YpaHunkapboHaT ammoHus
CMeLLMBaeTCH ¢ NapoM 1 BogopoaoM npu temnepatypax 773 - 873 K (500 - 600 °C) ans
npouseoactea UO:.

KonBepcust UFs B UO2 4acTo oCyLLEeCTBNSAETCA Ha NEPBON CTYNEHN YCTAHOBKM MO N3rOTOBIIEHNIO
Tonnmea.

2.7.1.8. CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE 8419 89989 0
cuctembl aAnga koHeBepcun UFes B UF4

[NosicHUTENbHOE 3aMevaHue. KOHBepCI/IFl UFes B UF4 mOxeT OCYLLECTBNATLCA NOCpenCTBOM
BOCCTaHOBJ1€EHUA BOOOPOOOM.

2.7.1.9. CneuuanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE 8419 89989 0
cuctembl ans koHBepcun UO2 B UCl4
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MosicHutenbHoe 3ameyvaHune. KoHeepcust UO2 B UCI4 MOXeET OcyLLecTBNATLCA NOCPEeACTBOM OLHOMO
n3 aByx npoueccos. B nepsom npouecce UO: B3anmogenctayeT ¢ TeTpaxnopugom yrnepoga (CCla)
npu TemnepaType npnbnuantensHo 673 K (400 °C). Bo BTopom npouecce UO2 BzaumogencTeyeT
npu TemnepaType npnbnuantensHo 973 K (700 °C) B npncyTCTBUM CaXkn, MOHOKCUAa yrrepoga u
xnopa gns npoussoacTea UCla.

2.7.2. YcTaHoBKM ANst KOHBEPCUM NyTOHMSA 1 obopyaoBaHue, 8419899890
cneumanbHO pa3paboTaHHOE UM NoArOoTOBMEHHOE ANA
aTOoro

BBoaHble 3amedaHus. B ycTtaHOBKax 1 cucteMax ansg KOHBepCUM MAyTOHUSE MOXET OCYLLIECTBMASATLCA
OZIHO MM HEeCKOIbKO NpeBpaLleHnin NAyTOHNS U3 OOHOMO0 XMMMUYECKOrO COeANHEHNS B ApYyroe,
BKITOYMasa KOHBEPCUIO HUTpaTa nnyToHns B PuOz, koHBepcuio PuO2 B PuF4, koHBepcuio PuFs B
MeTannmMyecknii NyTOHWI. YCTaHOBKM ANS KOHBEPCUM NITYTOHUSA 0BbIYHO acCoLMUPYOTCS C
YCTPOWCTBaMM MO BblAENEHUIO MITYTOHMS, HO AOJPKHbI TAKKe acCoLMMpPOBaTLCS U C YCTPOUCTBaMU Mo
Npon3BOACTBY NITYTOHMEBOro Tonnuea. MHorne kno4yeBble KOMMNOHEHTLI 060pYyAOBaHNS YCTAaHOBOK
ANl KOHBEPCUKN NNYTOHUS XapakTepHbl ANs HEKOTOPbLIX CEKTOPOB XMMUYECKo obpabaTbiBatoLei
npombliweHHocTU. Hanpumep, Buabl 000pyaoBaHusl, UCNONb3yeMoro B 3TUX npoLeccax, MoryT
BKITOMATb NeYu, kKapycenbHble NeYvn, peakTopbl C NCEBOOOXKMKEHHBIM CIIOEM, MaMeHHbIe
peakTopHble OallHW, XNOKOCTHbIE LEHTPUAYIU, AUCTUNNSALNOHHBLIE KOFIOHHbI 1
XUOKOCTHO-)KNMAKOCTHbIE 3KCTPAKLMOHHbBIE KOJTOHHbI, @ TakkKe ropsdmne kamepbl, nepyaToyHble OOKChI
1 MaHUNynATopbl. [laneko He BCe KOMMNOHEHTbI UMEIOTCS B "roTOBOM BMAE", BONbLUMHCTBO U3 HUX
OO0IDKHbI ObITb MOArOTOBMNEHBLI COrnacHo TpeboBaHnsaM n cneundmrkaumnam 3akasdmka. Ocoboe
BHMMaHWE Npu NPOEKTUPOBAHUN CrieayeT yaensaTb cneumarnbHbIM BONpocamM pagvaLMoOHHON r
TOKCMYHOM 6e30nMacHOCTU, a TaKkke BOMpOCcaMm, CBA3aHHbIM C KPUTUYHOCTBIO. B HEKOTOpPBIX Cny4dasix
TpebyeTcs yunTbiBaTb crieumnarnbHble NPOEKTHbIE U KOHCTPYKTOPCKME OCOBEHHOCTH ANs 3almTbl OT
arpeccuBHbIX CBONCTB HEKOTOPLIX U3 0OpabaTbiBaeMbIX XMMUYECKMX BelecTs (Hanpumep, HF). Bo
BCEX NpOoLieccax KOHBEPCUN MIYTOHMUS KOMMOHEHTbLI 060pya0BaHMS, KOTOPbIE cneunanbHO He
pa3paboTaHbl NN He NOAroTOBIEHbI 41151 KOHBEPCUM NMITYTOHUS, MOTYT ObITb 0ObeANHEHbI B
CUCTEMbI, KOTOpble crieyunarnbHO pasdpaboTaHbl UM NOArOTOBIEHbI 1S UCMONb30BaHUA B LIeNsX
KOHBEPCUU MAYTOHUSI.

2.7.2.1. CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHbIE 8419 89989 0
CUCTEeMbI NS KOHBEPCUWN HUTPaTa NNYTOHUSA B oKCug

MosicHuTenbHoe 3amedaHne. OCHOBHbIE onepaLun, BXOASALLME B 3TOT NPOLIECC: XpaHeHue U
KOPPEKTUPOBKA MCXOAQHOIo TEXHOMOMMYECKOro Matepuana, ocaxaeHvue 1 pasgeneHue Teepaon u
Xupakon dasbl, NpokanveaHue, obpalleHne ¢ NPOAYKTOM, BEHTUNSAUMS, 0OpalleHne ¢ oTxogamn 1
ynpaeneHue npoueccoM. CUCTEMbI, MPUMEHSIEMbIE B NMPoLEecce, ABMATCA crneumanbHo
NpMcnocobneHHbIMU TakUM 06pa3oM, YTOGbI U36exaTb KpUTUYHOCTM U paamMaLnoHHbIX 3 deKToB, a
TakkKe CBECTM K MUHUMYMY OMacCHOCTM, CBA3aHHbIE C TOKCUYHOCTbIO. Ha 6onblUMHCTBE YCTaHOBOK MO
nepepaboTke 3TOT NPOLIECC BKMOYAET KOHBEPCUIO HUTpaTa NNYTOHUS B AMOKCUA NnyToHus. B apyrux
cry4yasix MpoLecchl MOryT BKMOYaTb OCaXaeHWe okcanaTa niyToHWS Uiv nepokcuaa niyToHus.

2.7.2.2. CneuuanbHo pa3paboTaHHble UK NOAroTOBIEHHbIE 8419 89989 0
CMCTEeMbI ANns NPOM3BOACTBA MEeTaNIMYeckoro niyToHus

MosicHMTenbHOe 3ameydaHne. JTOT NpoLecc 06bIYHO BKITOYAET (DTOPMPOBaHME AMOKCUAA MITYTOHMS,
Yalle BCEro C NpUMEHEHEeM BbICOKOAKTUBHOTO (hbTOPUCTOrO BOAOPOAA, C LeNbio NonyYeHust
dTopuaa nnyToHMs, KOTOPLIN BNOCIEACTBUM BOCCTAHaBNMBAETCS C MOMOLLbIO MEeTanM4Yeckoro
KarnbLysl BBICOKOW YACTOTbI 4O NMOMYyYeHUss METanIM4eckoro ninyToHvs 1 otopraa kanbuus B Buae
wnaka. OCHOBHbIE onepawuun, BXoAsLLmMe B 3TOT npouecc: (hTopupoBaHue (Hanpumep, ¢
npuMeHeHeM o6opyaoBaHuKs, codepxallero 6naropoaHble MeTanmnbl UNu 3allMLLEHHOIO
NOKPbLITUEM M3 HKX), BOCCTAHOBNEHME MeTansa (Hanpumep, ¢ NpUMeHeHeM KepaMmmUieckux TUrnei),
BOCCTaHOBIIEHME LuaKa, obpalleHne ¢ NPpoayKTOM, BEHTUNALUMS, obGpalleHre C 0TXo4aMu 1
ynpasneHue npoueccoM. CUCTEMBI, NPUMEHSIEMbIE B NpoLiecce, ABMATCS creumarnbHo
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NpUcnocobIeHHbIMU TakUM 06pa3oMm, YTOBbI M36exkaTb KPUTUYHOCTU U paanaLMoHHbIX 3ddekToB, a
Takke CBECTU K MUHMMYMY OMacHOCTU, CBAI3aHHbIe C TOKCUYHOCTbIO. B apyrux crnyyasix npoueccsi
MOTYT BKItOYaTb (DTOPMPOBaHME oKcanata niyToHUst UK Nepokcuaa niyToOHUs, 3a KOTOPbIM
criefyeT BOCCTaHOBJIeHWe MeTarnna.

2.8. TexHonornun, cBsi3aHHbIe CO BCEMU BKITHOYEHHbIMMW B pasaen
2 HacTOsILLIEro CnMcka npeamMeTamm

2.9. MporpammHoe obecneyeHne, CBA3aHHOE CO BCEMU
BKIMKOYEeHHbIMU B pas3gen 2 HacTodLlero cniucka npeametamm

<*> CM. NpUMeYaHus K HacTosALWEeMY CMUCKY.
MpumeyaHus:

1. TMpyHagNexHOCTb KOHKPETHOro TOBapa WNM TEXHOMOrMM K TOBapamM W TEXHONOrnsM, noanexalium
9KCMOPTHOMY KOHTPOIO, Onpedensietcsd COOTBETCTBMEM TEXHMYECKMX XapaKTepuCTMK 3TOro ToBapa WM 3TON
TEXHOMOrMN TEeXHUYECKOMY OnucaHuio, npvBedeHHoMmy B rpadpe "HavmeHoBaHue" HacTtoswero cnucka. Koabl
eauHor ToBapHOW HOMEHKNAaTypbl BHELUHE3KOHOMUYECKOW AeSATeNnbHOCTU EBpPasninckoro SKOHOMMYECKOro coro3a
(kog TH B3 EA3C), npvBedeHHbIe B HACTOSLLEM CNUCKE, HOCAT CNPaBOYHbIV XapakTep.

2. I'Iepep,al-la nporpaMmmMmHoro obecneyeHuns, cneyunanbHO pa3pa60TaHHoro WM noaroToBJsieHHOro And
pa3pa60TKV|, npoun3soacTtBa Ui MCnosyib3oBaHUA noboro npegmMeTa B HacTtodlem Crnucke, B TaKoW e CTeneHun
noanexXumT 3KCNOPTHOMY KOHTPOJIO, KakK M caM 3TOT Mnpeamer. Ons nepegaydyn nporpaMmmMmHoOro obecneyeHust
NPUMEHAIOTCA TaKmne Xe NpuHUKUNbI, Kak 1 Ona nepenadvn TexHornornu.

3. TepMVIHbI, ncnosib3yemble B HaCTodleM CnncKke, o3HavaloT crnenyroulee:

"B 0OLWECTBEHHOM [OOCTOSIHUM" - TEeXHONOoruMsi WM nporpaMMmHoe obecneveHue, npegocTtaBnsieMble 0e3
OrPaHMYEHUN Ha WX [JanbHewllee pacnpocTpaHeHue (orpaHuyeHusl, CBSI3aHHble C aBTOPCKMMW MpaBaMu, He
UCKINIOYaKT TEXHOMOMMI0 UNM nporpaMmmHoe obecneveHne wm3 paspsiga  Haxogawmxcs B 06OLEeCTBEHHOM
OOCTOSAHUN);

“p,pere 3MeMEeHTHI" - BCE 3fIEMEHTDI, 3a UCKIOYEHNEM BOOOpO4aA, ypaHa U NIYyTOHUA;

"mcnonb3oBaHue" - aKcnnyaTauusi, YyCTaHOBKa (BKMOYad YCTAHOBKY Ha MowWagke), TexHU4eckoe
obcnyxuBaHue (NpoBepka), TEKYLLMN PEMOHT, KanuTanbHbI PEMOHT UM MOAEPHM3aUNS;

“MMKponporpamma“ - nocnegoBaTesibHOCTb J3JIEMEHTapHbIX KOMaHAd, XpaHAWMXCA Ha cneunaribHOM
3arnoMmumHawLiem yCTpOVICTBe, UCMOJIHEHNE KOTOPbIX WHUUMNPYETCA 3aI'IYCKaPOLLI,el7I KOMaHaoW, BBEOEHHON B
perncTp KomaHa,

"nporpamma" - nocnefoBaTenbHOCTbL KOMaHA AMs OCYLECTBIIEHUSA Mpouecca, npeactaBreHHas B Takown
dopmMe, 4YTO OHa MOXET ObITb BbIMOSIHEHA 3NIEKTPOHHBLIM KOMMBIOTEPOM MM MOXeT ObiTb MpeBpalleHa B Takyto
dopmy;

"nporpammHoe obecneyeHne" - Habop W3 OOHOM WNN HECKOMbKMX MNporpaMM WM MUKpPOMporpamm,
crneuuarnbHo paspaboTaHHbIX UK NOArOTOBMIEHHbIX ANS pa3paboTku, NPoM3BOACTBA MU UCMOSb30BaHMS No6Goro
npegmMeTa, BKIOYEHHOro B HACTOSLLMI CMINCOK, 3adMKCUPOBaHHbIX Ha KAaKOM-NTMBO 0CA3aeMOM HOCUTENE;

"Nnpon3BoACcTBO" - BCe MNPOM3BOACTBEHHbIE 3Tanbl, Takme, Kak COOpPYXeHWe, TEXHONOrMs npou3BoaCcTBa,
N3roTOBIEHNE, WHTErpupoBaHue, MOHTaX (cOopka), KOHTPOMb, MWCMbITaHUS, MeponpuaTMa Mo obecnedyeHuio
KayecTBa;

“pa3pa60TKa“ - BCe CTaaunm OO npom3BoAcTBa, Takue, KakK MpoeKkTunpoBaHuUe, MNMpPoeKTHble nccrneagoBaHuA,
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aHannm3 npoeKTHbIX BapWaHTOB, Bblpa60TKa KOHUenumm NPOEKTUpOBaHUA, c6op|<a N uncnbiTaHne npoToTuUnoB
(Ol'lbITHbIX 06pa3LI,OB), CXeMbl OnbITHONO Mnpon3BOACTBA, TEXHUYECKaa OOKyMeHTauuA, rnpouecc peanunsaunm
NPOEKTHbIX AaHHbIX B u3gernune, CTPYKTypHOE NpPOEKTUpoBaHME, KOMMJIIEKCHOE MNMPOEKTUpoOBaHUE, KOMIMNOHOBOYHAA
cxema;

"TexHu4eckasi nomMmoub" - O00y4yeHue, MeponpusaTUSS MO MOBbILEHUIO KBanuduKauum, npakTudeckas
noAaroToBKa kagpoB, NpefocTaBrneHne paboyvert MHOoOpMaLUnM, KOHCYNbTaTUBHbIE yCryrn. Takas MoMoLWb MOXeT
BKIOuaTh B cebs nepegavy "TEXHUYECKMX AaHHbIX";

"TeXHU4YeckMe AaHHble" - YepTeXu UMM KX KOMuM, CXeMbl, Auarpammbl, Moaenun, opmyrnbl, TEXHUYECKMNE
NpoekTbl U cneuudukaumm, CnpaBOYHble MaTepuanbl, PYKOBOACTBA U MHCTPYKUMU. OTU [aHHble MOryT ObiTb
npeacTaBneHbl  (3adUKCUPOBaHbl) Ha OymaxkHbiXx HOcCUTEnsax Wnu  3adukecMpoBaHbl Ha NOGbLIX  Opyrux
MaTepuanbHbIX HOCUTENAX nMbO pasmelleHbl B yAaneHHbIX (pacnpedeneHHbiX) YCTPOMCTBAX XpaHeHust
WHpopmauny;

"TexHonornsa" - cneuuanbHas uHdopMaums, koTopast TpebyeTcs ansa paspaboTku, Npou3BoACTBa WUIM
NCnonb3oBaHUs Noboro NnpeameTa, BKITHOYEHHOTO B HACTOSILLMIA CIMCOK. OTa MHpopMauns MOXeT nepeaaBaTbCs B
BMAe "TEXHMYECKON MOMOLUM" UMM "TeXHUYecknx OaHHbIxX". OnpegeneHne TEXHONOMMU He pacnpoCTpaHsieTCsl Ha
TEXHOMOrMI0, HaxoAsLyca B OOLWECTBEHHOM OOCTOSHWMU, N yHOAMEHTanbHble Hay4YHble UCCMeaoBaHus, a
Takke Ha nHdopMaLmio, MMHUMarnbHO HeOBXo0AMMYIO Ans oPopMIEHNs NaTEHTHON 3asiBKK;

"hyHOameHTanbHble HayyHble WccrnenoBaHus" - 3KCNepuMeHTarbHble WM TeopeTuveckue paboThbl,
BeayLUMecs, rmaBHbIM 06pa3oM, C LieNbIo MOSTy4EHUst HOBbIX 3HAHMI 06 OCHOBOMOaraloLWMX NPUHLMMIAX ABMEHUIA 1
Habnogaemblx gakTax, He HanpaBfieHHble B MEpPBYO oyepedb Ha AOCTMXKEHWE KOHKPETHOW NMpaKTU4Yeckon Lenu
UMK peLleHre KOHKPETHON 3adauun.
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