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NMPABUTENIbCTBO POCCUUCKON ®ELOEPALIUN
NMOCTAHOBIJIEHUE
OT 16 UIONA 2022 rOOA N 1285

OB YTBEPXXOEHUM CMTUCKA ANEPHLIX MATEPUANOB, OBOPYANOBAHUA, CNELIMANIbHBLIX HEAAEPHbIX
MATEPUAIIOB U COOTBETCTBYKOLINUX TEXHONOIMNAU, NOANAAOAKLLNXX NOA 3KCMOPTHLIN KOHTPOIb

B cootBeTcTBUM cO cTatbenn 8 PepnepanbHoro 3akoHa "OG 9KcnopTHOM koHTpone" [lpaButenbcTBo Poccuiickon
denepaumm

NMOCTAHOBIAET:

1. yTBep,D,VITb npvmaraeMblﬁl CNUCOK dAaepHbIX Marepuanos, oGogypoaaHm, cneLunanbHbIX HedaaepHbIX MatepuarnoB U
COOTBETCTBYHOLLINX TEXHOMOIUN, noanaaavLnx noa 3KCMOPTHbIN KOHTROMb.

2. HacTosuee nocraHoBneHne BCTynaeT B CUJly CO OHA ero O(t)VILI,VIaJ'IbHOI'O OI'Iy6J'IMKOBaHVIFI.

Mpencepatens NpaBuTtenscTBa
Poccuinckon depepauun
M.MuwycTuH

YTBEPXOEH
noctaHoBneHueM lNpaBuTenncTBa

Poccunckou dJe,qeﬁa umn
ot 16 urons 2022 ropa N 1285

CMUCOK AAEPHBLIX MATEPUANOB, OBOPYJOBAHUA, CNELIMATBbHBIX HEAOEPHbLIX MATEPUAIIOB U
COOTBETCTBYIOLWUX TEXHOJNTOIMMU, NOANAOAIOLLUX NOA IKCMNOPTHbLIU KOHTPOIJb

N nyHkTa | HanmeHoBaHue* | Koo TH B9[] EASC*

* CM. NPUMEYaHUSA K HAaCTOALLEMY CTIUCKY.

Pasgen 1. AgepHble maTepuansl
1.1. VMcxogHbl matepuan
1.1.1. YpaH ¢ cogepXaHMeM U30TOMOB B TOM OTHOLLEHWW, B KAKOM 2844 10
OHM Haxo4ATCs B NPUPOLHOM ypaHe, B Buge meranna,
cnnaea, XMMNUYEeCKOro COeaUHEHNST UK KOHLIEHTpaTa

1.1.2. YpaH, obeHeHHbIN n3otonom 235 B BUae mMeranna, 2844 30 110 0;
chnnaea, XMMMYEeCKOro COeQUHEHUS U KOHLIeHTpaTa 2844 30190 0

1.1.3. Topwui B BUge metanna, cnnaea, XMMUYeCKOro CoeMHEeHNS 2844 30 510 0;
UK KOHLIEHTpaTa 2844 30 610 O;

2844 306900

1.2. CneumnanbHbI paclennsaowmn Matepman

1.2.1. MnyToHnin-239 2844209900
1.2.2. YpaH-233 2844 430000
1.2.3. YpaH, oboraleHHbI nsotonom 235 nnn 233 2844 20 350 0;

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/
http://docs.cntd.ru/document/351239047#6540IN
http://docs.cntd.ru/document/901739340#7DC0K7
http://docs.cntd.ru/document/351239047#6540IN
http://docs.cntd.ru/document/608858008#6580IP

O6 yTBepXOeHWUN cnucka saepHbIX MaTepuanos, 060pyaoBaHust, crneumanbHbIX HeSAePHbIX MaTepUarnioB U COOTBETCTBYHOLLIMX Ctpanuua 2
TEXHOMOIMWiA, NoANaAatoLLMX Nog SKCMNOPTHLIN KOHTPOSb
lMocmaHoeneHue lNpasumenscmea P® om 16 utona 2022 . Ne 1285

2844 43 000 0
Onpepnenexve

TepMuH "ypaH, oboralleHHbIn nsotonom 235 mnm 233",
O3Ha4aeT ypaH, cogepxawun nsoton 235 unu 233, nnn Tot
W Opyrov BMecTe B TaKOM KONMYeCTBe, YTOObl OTHOLLEHME
CYMMbI 3TUX M30TOMNOB K n3oTtony 238 Obino donbLue
OTHoLWeHus nzotona 235 k nsotony 238 B NpypogHOM

ypaHe

1.2.4. JTioboit maTepuan, cogepkallmii 0gHO UM HECKOMbKO 2844 20;
BELLEeCTB, yKasaHHbIX B nyHkTax 1.2.1-1.2.3 B Buge 2844 20 350 0;
MeTanna, crnnaea, XMUYEeCKOro COeINHEHUS, 2844 20 990 0;
KOHLIEHTpaTa, CBEXero unm otpaboTaBLUero peakTopHoro 2844 43 000 0;
Tonnmea 2844 50 000 0;

8401 300000

1.2.5. TexHonoruu, cesi3aHHblE CO BCEMW BKNIOYEHHLIMW B pasgern
1 HacTosLLEero cnucka matepuanamm

1.2.6. MporpammHoe obecneyeHune, CBA3aHHOE CO BCEMU
BKMNIOYEHHbIMW B pa3gen 1 HacTosulero cnmcka
MaTtepuanamm

MpuMeyaHne. OKCMOPTHLIA KOHTPOMb MAYTOHUST C M3OTOMHOW KOHLUEHTpaumen nnyTtoHus-238 cebiwe 80
NMPOLEHTOB OCYLLIECTBMSETCA B COOTBETCTBMM CO CMUCKOM 060pyAoBaHNS U MaTepuanoB ABOVHOIO Ha3Ha4YeHus u
COOTBETCTBYHOLUNX TEXHOMOIMUN, NPUMEHSIEMbIX B SIAEPHbIX LEnsX, B OTHOLUEHUW KOTOPbIX OCYLLECTBNAETCH
AKCMOPTHbIA KOHTPOSb.

1.3. Hyknnabl

1.3.1. HenTtyHnin-237, a Takke nobon matepuan unm ycTponcTso, 2844 43 0000
ero cogepxatiee

1.3.2. Amepuunin-241, a Tarke nobon matepman unm 2844 43 0000
YCTPOMCTBO, €ro cogepxaltlee

1.3.3. Amepuunin-243, a Tarke nobon matepman mnu 2844 43 0000
YCTPOWCTBO, €ro cogepxallee

1.3.4. KanudopHuin-252, a Takke nobon matepuan unm 2844 43 0000

YCTPOWCTBO, €ro coaepkaiiee
MpumeyaHne. OKCNOPTHOMY KOHTPOMO He nognexaT Hyknuabl, matepuansl M yCTPOWCTBa, MX coepxallue,
yka3aHHble B nyHkTax 1.3.1-1.3.4, ¢ aKTMBHOCTbIO, HEe nognagatowen nog gencrtame lNMpasun 6e3onacHOCTU Npu
TpaHCNoOpTMPOBaHMM pagnoakTuBHbIX MaTtepuarnos (HIM-053-16)

Pasgen 2. O6opygoBaHue n HesigepHble Matepuansl
2.1. AnepHble peakTopbl U cneynanbHO pa3paboTaHHble UIn
NoAroToBneHHbIe 060pyaOBaHNE U COCTaBHbIE YacTu AN
HUX

BeogHoe 3amevaHve. PasnuuHble sigepHble peakTopbl MOryT KriaccuuuMpoBaThCs B 3aBUMCUMOCTM  OT
“crnosnb3yemoro 3aMegnuTens (Hanpumep, rpadut, Tsbkenass Boda, oOblMHAasi Bofa, a Takke OTCYTCTBUE
3amepnnMTenst), SHepruu crnekTpa HeWTPOHOB B HEM (Hampumep, TenmnoBblX, ObICTPbIX), MCMONbL3yeMoro Buaa
TennoHocuTens (Hanpumep, Boda, XWAKMEe MeTannbl, pacniaeneHHble COMM, rasbl), UX HasHa4YeHus unu Tuna
(Hanpumep, 3SHepreTU4Yeckue peakTopbl, WCCNenoBaTeNbCkMe  pPeakTopbl, WCMbITaTENbHbIE  PeakTopbl).
Mpeanonaraetcs, YTO BCE YKasaHHble TUMbl AOEPHbIX PEAKTOPOB SABMASIOTCS MPEOMETOM PErynMpoBaHus 3TOro
MyHKTa M BCEX €ro MoAnyHKTOB, fAe 3TO MpuMeHMMo. Mo MNyHKTY 2.1 He MoAnexar 3KCMOPTHOMY KOHTPOIHO
TepMosiiepHbIe pPeakTopbl.

211. KomnnekTHble saepHble peakTopsbl. 8401 10 000 0

AnepHble peakTopsbl, cnocobHble paboTaTtb B pexvme
KOHTPONMPYEMOW CaMoNoaAepKMNBAtOLLENCS LLIeNHON
peakuun geneHus
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MosacHuTENbHOE 3amedaHue. ﬂﬂeprlI;l PeakTop B OCHOBHOM BKJ1KOHaeT Yy3libl, HaxogAawmneca BHyTpU peakTtopHOro
KopnycCa unun HenocpeacTtBeHHO NnpuaaHHbIe eMy, 060py/:|,OBaH|/|e, KOTOpPOE KOHTpONnupyeTt ypoBeHb MOLLHOCTU B
aKTMBHOM 30HE, U UX YacTy, KOTOpble 00bl4HO cofepxaTt TenyioHOCUTElb NepBOro KOHTypa peaKkTopa, BCTynakT C
HAM B HeﬂOCpe,lJ,CTBeHHbII;I KOHTaKT Unn perynmpyrT ero.

2.1.2. Kopnyca sigepHbIX peakTopos. 8401400000

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
MeTannuyeckne Kopnyca unm OCHOBHbIE YacTW 3aBOACKOrO
W3roTOBMEHNS AN pasMeLLEeHNsT B HUX aKTUBHOW 30HbI
SAAEPHbIX PEaKTOPOB, Kak OHW onpeaerneHsbl B nyHkTe 2.1.1,
W BHYTPEHHUX YacTel PeakTopoB, Kak OHW OnpefeneHbl B
nyHkTe 2.1.8

MosicHnTenbHoe 3aMedaHue. MyHkTom 2.1.2 oxBaTblBAlOTCS Kopryca sAepHbIX PeakTopoB, BKIIOYaloLMe Kopnyc
peakTopa M KanaHgpbl, HEe3aBUCUMMO OT HOMWHAmNbHOrO 3HauyeHus faeneHus. Kpbllka Kopryca peaktopa
OXBaTbIBaeTCs NMYHKTOM 2.1.2 Kak OCHOBHasi YacTb Koprnyca peakTopa 3aBOACKOrO U3roTOBMEHUS.

2.1.3. MaLumHbl Ans 3arpyskun 1 BbIrpy3ky Tonnmea saepHbIX 8426 19 000 O;
peakTopoB. 8426 99 000 0

CneuuaneHo pa3paboTaHHOe uUnu NoaroToBNeHHoe
MaHUNynaTopHoe obopynoBaHWe NS 3arpy3ky unm
N3BrneYeHUs: TONNMBa U3 SAEPHbBIX PEAKTOPOB, KaK OHM
onpegeneHbl B nyHkTe 2.1.1

MosicHMTenbHOe 3amMevaHune. MaluuHbl, onpeaeneHHble B NyHkTe 2.1.3, NCNONb3YOTCS, KOrAa peakTop HaxoauTes
noa Harpyskon, wunuM obnagatT TEXHUYECKMMU BO3MOXHOCTSMU ANs TOYHOTO MO3ULMOHMPOBAHMS UMK
OPVEHTMPOBAHMS, MO3BOSMSIOLMMU MPOBOAMTL HA OCTAHOBIIEHHOM peakTope CroXHble paboTbl No neperpyske
TONJMBA, NPU KOTOPbIX OGbIYHO HEBO3MOXHbLI HEMOCPEACTBEHHOE HABMOAEHME UK NPSIMOW AOCTYN K TOMNSMBY.

21.4. YnpaBnsoLLme CTep>XHN SA4epHbIX peakTopos n 840140 0000
obopynoBaHue.

CneumanbHo pa3pa60TaHHb|e nnn noaroToBreHHbIe
CTEepPXHW, ONOpPHbIE 1IN NoABECHbIE KOHCTPYKUMN ONA HUX,
npuBoAbl U Hanpasndwoune pr6b| anda CTep)KHeI;I,
ncnonb3dyembie Ond ynpasiieHuna npoueccom aeneHnad B
A0epPHbIX peaKTopax, Kak OHM onpenerneHbl B NyHKTE 2.1.1

2.1.5. Tpy6bl BbICOKOro faBMneHUs A8 S4epHbIX PpeakTopoB. 7304;
7507 12 000 O;
CneumnanbHo paspaboTaHHble N NOArOTOBMNEHHLIE TPYObI 7608 20;
ONs1 pa3MeLLeHnst B HUX TOMMBHbIX 3NIEMEHTOB U 8109 91 000 O;
TennoHocUTeNs NePBOro KOHTYpa B SAEPHbIX peakTopax, 8109 99 000 0;
Kak OHUW onpegerneHsl B nyHkTe 2.1.1 8401 40 000 0

MoscHuTEeNnbHOE 3amevaHne. YkasaHHble B NyHKTE 215 pr6b| BbICOKOIo gaBneHuna ABnAlTCA 4YacCTbio KaHaloB
ana tonnuea v npegHa3HadvYeHbl Ana paGOTbI Npn BbICOKNX AaBneHunax, nHoraa npesbillarowmnx 5 MMMa.

2.1.6. O6ono4ykn sagepHoro Tonnmea. 8109 91 000 0;
810999 0000
CneumnanbHo paspaboTaHHble NN NOAroTOBMNEHHLIE TPYObI
U3 MEeTannmMyeckoro LIMPKOHUS UM LMPKOHWEBBIX CNaBoB
(vnn cbopku Tpyb) AN UCMONB30BaHNSA B Ka4ecTBe
TOMMMBHBIX 060MNOYEK B SAEPHBIX PEaKTOpax, Kak OHU
onpepeneHsbl B nyHkTe 2.1.1, B konuyectse 10 kr n 6onee
MosicHnTenbHoe 3amevaHue. Tpybbl M3 UMPKOHUS UMW CNNaBOB  LMPKOHUA, MpedHasHadeHHble Ans
MCMONb30BaHNS B SAEPHbIX peakTopax B KavyecTBe TOMNMMBHbIX 0BOMoYeK, COCTOAT U3 LMPKOHMSA, U B HUX
OTHOLLEHWE NO Becy radpH1s K LMPKOHUIO MeHbLle Yyem 1:500.
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[nsa uMpkoHueBbIX TPY6 BbICOKOrO AaBneHus npuMmeHsieTcs NyHKT 2.1.5, ansa Tpy6 kanaHapa npuMeHsieTcs nyHKT
2.1.8.

21.7. Hacocbl nnun umpKkynstopbl NEPBOro KOHTypa 8413810000
TENMOHOCUTENS.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
HacoCbl NIMOO LUPKYNATOPbI AN NOAAEPKaHUSA
LUMPKYNSAUMM TENNTOHOCUTENSI NEPBOrO KOHTYpa SAepHbIX
peakTopoB, Kak OHu onpeaeneHbl B nyHkTe 2.1.1

MosicHnTenebHoe 3amevaHune. CneumanbHO pa3paboTaHHble MMM MOArOTOBMIEHHbIE HACOCHhI NMOO LIMPKYNSTOPbI
BKITHOYAIOT HACOChI 41151 BOAOOXNaXAAEMbIX PEaKTOPOB, LIMPKYNSATOPLI AN ra3ooxaXxaaeMblX peakTopoB, a Takke
3NEKTPOMAarHUTHbIE N MeXaHUYEeCKMe HacoCbl AN PeakTOPOB C KUAKOMETannM4yeckum TennoHocuTenem. 3To
obopyaoBaHMe MOXET BKMOYaTb HACOChl CO CMOXHBIMU CUCTEMaMM YMITOTHEHWUIA NGO cMCTEMaMM MHOTOKPaTHbIX
YMNNOTHEHWUI ANsi NPefoTBPAaLLEHUS YTEYKU TEMNSIOHOCUTENS NEePBOro KOHTYpa, repMeTUYHbIE HAacoCbl U HacoChl C
cMcTeEMaMy MHepumManbHOM Maccbl. JTO onpeferieHne KacaeTcsi HacoCOB, aTTeCTOBaHHbLIX MO MEePBOMY Knaccy
KOMMOHEHTOB B cooTtBeTcTBUM ¢ nogpasgenom NB rpynnel | pasgena [l Kogekca AmepukaHckoro obuiecTtsa
NHXXeHepoB-MexaHukoB (ASME) nnu apyrmm akBMBaneHTHbIM CTaHOAPTOM.

2.1.8. BHyTpeHHMe YyacTn 9aepHbIX peakTopos. 840140 0000

CneuuaneHo pa3paboTaHHble UMW NOATOTOBIEHHbIE

BHYTPEHHMWE YaCcTW NSt UCMONb30BaHUS B SiAEPHbIX

peakTopax, Kak OHM onpedereHbl B nyHkTe 2.1.1,

BKITHOYAOLLME, HAanpyMep, NoAAEPKMBAIOLLNE KOMOHHBI

aKTMBHOW 30HbI, KaHanbl AN ToNnvBa, Tpyobl KanaHapa,

TENsoBbI€ 3KPaHbI, NEperopoaku, TpybHble peLueTku

aKTMBHOW 30HbI U NNacTUHbl Auddy3opa
MosicHutenbHoe 3amevaHue. BHyTpeHHME 4YacTu saepHbIX PeakTOpOB SBMASKOTCA [MaBHbIMU CTPYKTYPHbLIMU
3MemMeHTaMu BHYTPU KOPMYCOB PEAKTOPOB W MMEKT OAHO WM HECKONbKO Ha3Ha4YeHWM, Takux, Kak noadepika
aKTMBHOW 30Hbl, yAepXaHwe cOOpPOK TONMMBA, HanpaeneHve MoToKka TEenroHOCUTENs NEepBOro  KOHTYpa,
obecneyeHne pagmaLUMoOHHONW 3aLMTbl KOpryca peakTtopa U ynpaeneHne obopynoBaHWEM BHYTPU aKTUBHOW 30Hb.

21.9. TennooOMeHHWKN
2.1.91. CneuuanbHo paspaboTaHHble UMW NOArOTOBIEHHbIE 8402 19 900
naporeHepaTopbl 4151 UCMOMNb30BaHNS B NEPBOM WK
NPOMEXYTOYHOM KOHTYpE OXNaXaeHWs a0epHbIX
peakTopoB, Kak OHM onpeaeneHbl B nyHkTe 2.1.1

2.1.9.2. CneumnanbHo paspaboTaHHble N NOAroTOBMNEHHLIE Apyrue 8404 20 000 0;
TENNOOOMEHHNKM ANs1 MCMONb30BaHWS B MEPBOM KOHTYpE 8419 50 000 O;
oXnaxaeHns saepHbIX PeakTopoB, Kak OHU onpeaerneHb! B
nyHkTe 2.1.1

MosicHnTenbHoe 3aMevaHune. CneuyanbHO paspaboTaHHble UMW NOATOTOBIEHHbIE NaporeHepaTopbl ANs nepefayu
Tenna, reHepupPyemMoro B peakTope, K NuTaTesibHoM Boae AJ1s reHepaumm napa. Y GbICTpbIX peakTopoB, B KOTOPbIX
TakKe MWMeeTCs MNPOMEXYTOYHbIA KOHTYp, MNaporeHepaTop HaxoauTcs B MPOMEXYTOYHOM KOHType. B
rasooxnaxaaeMoM peakTope MnaporeHepaTop MOXET MCMonb3oBaTbCA ANS nepegayn Tenna K BTOPUYHOMY
rasoBOMY KOHTYpY, NpWBOAsLLEMY B [ABWKeHWe rasoByl0 TypbuHy. [lyHkTom 2.1.9 He oxBaTbiBatOTCA
TENNOOOMEHHUKN ANsi NOAAEPXKMBAIOLLMX CUCTEM peakTopa, TO €CTb CUCTEM aBapWNHOMO OXMaXAEHWs Ui
CUCTEM OTBOAA OCTATOYHOIO TEMMNOBbLIAENEHNSI.

2.1.10. [eTtexkTopbl NOTOKa HEUTPOHOB. 9030 10 000 0

CneumanbHo pa3paboTaHHble Ui NOAroTOBIEHHbIE
OEeTEKTOpbl MOTOKa HENTPOHOB AMS N3MEPEHUS YPOBHS
NOTOKa HEMTPOHOB BHYTPU aKTMBHOW 30HbI PEAKTOPOB, Kak
OHW onpeaeneHbl B NyHkTe 2.1.1

MosicHuTenbHoe 3amevanue. NMyHkTom 2.1.10 oxBaTbiBaeTCa 060pyaOBaHUE, pasMeLLaeMoe Kak BHYTPU, Tak U BHE
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aKTUBHOM 30Hbl, KOTOPOE MPUrOAHO OISt U3MEPEHMS BLICOKUX YPOBHEN MOTOKOB, 06bI4HO OT 10 4 HENTPOHOB Ha KB.
caHTUMeTp B cekyHaoy wnu 6Gonee. K o6opynoBaHuioo, pasMellaeMoMy BHE aKTMBHOW 30Hbl, OTHOCUTCS
obopyaoBaHue, pa3MeLlaemMoe BHE akTUBHOWM 30HbI PeakTOpOB, Kak OHW onpeferneHbl B NyHKTe 2.1.1, HO BHYTpH
nx Gronornyeckon 3auThbl.

2.1.11. BHelLHMe TennoBble 3KpaHbl. 7308 90;
7326 90 980 7;
CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 7806 00 800 9;
BHELLUHME TENOBbIE 3KPaHbl ANSA NCMNOMb30BaHNS B 8401 40 000 0;
SAEPHbIX peakTopax, kKak OHU onpegerneHbl B NyHkTe 2.1.1, 9620 00 000 9

npegHasHa4YeHHble AN YMEeHbLLEeHUs NoTepuy Tenna, a

Takke ans obecneveHns 6e30nacHOCTU Kopryca 3aLuTHOM

oborno4kn peaktopa
MosicHnTenbHoe 3amedaHue. BHeluHWe TennoBble 3KpaHbl, ykasaHHble B NyHkTe 2.1.11, ABNSOTCA OCHOBHbLIMMU
CTPYKTYPHBbIMW 3rIeMEeHTaMM 1 HaxOAsiTCS Haf KOPMyCOM peakTopa; YMEeHbLIAKT NoTepu Tenna u3 peaktopa u
CHWXatoT TeMnepaTypy BHYTPY 3aLLMTHOM 0060M0YKM peakTopa.

2.2. HesanepHble maTepuansl Ang peakTopoB
2.21. Oentepun n Taxenas soga. 2845 10 000 O;
2845901000

Oenitepun, Tsbkenas Boga (OkMCb aenTepusi) u noboe
Opyroe coefMHeHne AenTepusi, B KOTOPOM OTHOLLEHNE
aToOMOB genTepusi K aTomam Bogopoaa npesbiwaeT 1:5000,
npeaHasHa4YeHHble ANsi UCNoNb30BaHUS B SAEPHbIX
peakTopax, Kak OHW onpeaerneHbl B nyHkTe 2.1.1

2.2.2. ApnepHo-uncTbin rpadouT. 3801

paduT, MMeroLWNn CTENEHb YMCTOTLI N0 BOPHOMY
3KBMBASIEHTY BbILIE 5 MUMMMOHHBIX OONEN, C NNIOTHOCTLIO
bonblue, yeM 1,5 r Ha Ky0.CcM, NpefHa3HaYeHHbIN Anst
NCNonb30BaHWA B SIAEPHbIX peakTopax, Kak OHU
onpepeneHsbl B nyHkTe 2.1.1 B konuyecTse 1 kr u 6onee

MosicHnTenbHOe 3amevaHve. 3HayeHve OOpPHOro aKBMBANEeHTa B MUNNMOHHBIX Aonax (B3) moxer 6biTb
onpeneneHo IKCNepUMEHTarNbHO UM PACCHMTaAHO Kak CyMMa 3HaveHnin 60pHbIX akBuBaneHTos npumecei (B3, ),
BKIto4as 6op m uckniovasa b3 yrnepoga (yrnepog He paccMmaTtpuBaeTcsl kak npuMeck), no doopmyne:

(B3z)ppm = [0z * Ap)iop * Az )]* Zppn,
roe:

Op YW Oy - 3HaYeHuss 3(P(PEKTUBHOTO CeyeHWsi 3axBaTa TEMmnoBbIX HEWTPOHOB (B GapH) npupoaHoro Gopa u
anemeHTa Z COOTBETCTBEHHO;

Ap 1 A5 - 3HAaYEHN aTOMHbIX Macc NpMpoAHOTro 6opa 1 dnemeHTa Z COOTBETCTBEHHO;

Eppm - KOHLEHTpaLUs anemMeHTa Z B AONAX Ha MUMNTIVOH.

[encTBre 3TOro NyHKTa He pacnpoCTpaHAEeTCs Ha rpaduT, UMEKLLNA CTeNeHb YNCTOThI N0 BOPHOMY IKBMBANEHTY
Bbllle 5 MUNMMOHHbIX Aonen, C nnoTtHocTbio 6Gonbwe, vem 1,50 r/ky6.cM, He npedHasHa4YeHHbIM AN
NCNonb30BaHUA B SAEPHbIX peakTopax, Kak OHU onpefeneHbl B NyHkTe 2.1.1.

2.3. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
yCTaHOBKM 1 0bopyaoBaHue Ans nepepaboTku obryyYeHHbIX
TOMSIUBHbIX 3NIEMEHTOB

BBogHble 3amevaHus. |_|pl/l nepepa60TKe 06nyquHoro A0EepHOro Tonnuea I'II'IyTOHI/II7I N ypaH oTaendarTcAa oOT
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CTtpaHuua 6

BbICOKOAKTUBHBIX MPOAYKTOB AENeHns u Apyrux TPaHCypaHOBbIX 3neMeHToB. [Ing Takoro paspeneHus moryT
MCNONb30BaTbCA pPas3fnu4yHble TEXHONOorMyeckne npouecchbl, oAHako co BpemeHeMm npouecc "lypekc” ctan
Hanbonee pacnpoCTpaHeHHbIM KU npuemMnemMbiM. OTOT NPOLECC BKMOYAET pacTBopeHue obrny4yeHHOro S4epHOoro
TONMMBa B a30THOW KUCMNOTE C NOCreaywmM BelaeneHnemM ypaHa, niyToHUA U NPOAYKTOB AeNeHUs aKCTpakumnen
pacTBopuTenem C NOMOLLIO TpubyTundgocdara B opraHmdeckom pasbasutene. TexHonornyeckne npouecchbl Ha
pasnuyHbIX ycTaHoBKax Tuna "lMypekc" aHanormyHbl 1 BKIIHOYAOT BCKpbITUE 06004€eK, n3amensieHne o06nyyYeHHbIX
TOMMMBHBIX 3NEMEHTOB, PaCcTBOPEHWE TOMMMBa, 3KCTPakuMi pacTBOpUTENEM W XpaHeHWe TEeXHONOormyeckomn
XuakocTn. MoxeT umeTbes Takke obopygoBaHue s TENNOBOW AeHUTpaLUn HATpaTa ypaHa, KOHBepCcun HuTpaTa
NAYyTOHUS B OKUCb MW MeTann, a Takke Ans obpaboTky XMAKNX OTXOAOB, coaepXallmx NPOAYKThbl AeneHus, Ao
nonyyeHnst opMbl, NPUrOAHON AN NPOJOIMKUTENBHONO XpaHeHUs UnNu 3axopoHeHus. OfHaKo KOHKpPeTHbIe TuMbl
N KoHdurypauuss obopyaoBaHus, BbINOMHAOLEro 3T OyHKUUN, MOTYT pasnunyatbCa Ha pasnuyHbiX yCTaHOBKaX
TMna "Tlypekc" MO HEeCKONbKUM MpUYMHAM, BKIOYAasi TUMbl U KONMYECTBO OOSy4YEHHOro S4EepHOro TOMSMBA,
nognexawiero nepepaboTtke, U npegnonaraeMbil NPOLECC OCAaXOEHUS W3BMEKaeMblX MaTepuanoB, a Takke
npuHUMnbl obecneyeHns Ge30MacHOCTU U TEXHUYECKOro OBCIyXMBaHUSA, MPUCYLLME KOHCTPYKUUW OaHHOW
YCTaHOBKM.

OTW npouecchbl, BKMYas MOMHbIE CUCTEMbI ANS KOHBEPCUM MIYTOHUSI M MPOU3BOACTBA  METaniMyeckoro
MAYTOHMS, MOryT OblTb MAEHTUULMPOBAHLI MO MepaM, MPUHUMaeMbIM Afsi NPegoTBpalLeHMsi onacHoOCTeN B
CBAI3N C KPUTUYHOCTLIO (HanmpuvmMep, Mepamu, CBS3aHHbIMKM C reomeTpueit), obrnyyeHvem (Hanpumep, nyTem
3aWMTbI OT 06MYYEHUs) U TOKCUYHOCTLIO (Hanpumep, Mepamm Nno yaepkaHuio).

2.3.1. YcTaHoBKM Ang nepepaboTku 06nyYeHHbIX TONMMBHBLIX
3MEeMEHTOB.

YcTaHoBKM Ans nepepaboTku 06nyyYeHHbIX TOMAMBHbIX
3MeMeHTOB BKNoYaoT o6opyaoBaHNE U KOMMNOHEHTHI,
KOTOpble 0ObIYHO HAaXOASATCS B MPSIMOM KOHTaKTe C
06ny4eHHbIM TOMMMBOM U OCHOBHBIMU TEXHOMOTMYECKUMM
NOTOKaMKn SAepHOro Matepmana u NpoayKToB AeNeHus n
HenoCcpeaCTBEHHO ynpaBnsAlT UMK

2.3.2. CneuuanbHo pa3paboTaHHOe UK NoAroTOBINEHHOE
obopynoBaHue Ang MCnonb30BaHWA Ha yCTaHOBKaxX Ans
nepepaboTkmM 06NyYEHHbIX TONIMBHBLIX 3NEMEHTOB

2.3.21. O6opynoBaHne ans BCKpbITMS 060104eK U MalnHbI Ans 8456;

n3menb4eHnsa 00nyYeHHbIX TOMIMBHBLIX 31IEMEHTOB. 8462 32 000 1;

8462 32 000 9;
CneumnanbHo paspaboTaHHOE U NOAroTOBIEHHOE 8462 33 000 0;
ONCTaHUMOHHO ynpasrnsiemoe obopynoBaHue, 8462 51 000 9;
ncrnonb3yemoe B yCTaHOBKax Mo nepepaboTke, Kak OHM 8462 61 001 9;
onpegeneHbl B NyHkTe 2.3.1, 1 npeaHasHavyeHHoe Ang 8462 62 001 4;
N3BrevYeHns n3 00ONoYKM UK NOArOTOBKN K NepepaboTke 8462 63 001 4;
06ny4eHHOro si4epHOro Mmatepuana, HaxogsLwerocs B 8462 69 001 4;
TOMSMBHBIX COOPKaXx, Ny4kax UM CTEPXKHSIX 8462 90 001 4;

8479 82 000 0;

8479 83 000 0;

8479899707
MosicHuTenbHoe 3amMevaHve. OTo 060pyAOBaHNE NCNOMb3YETCA AN Pe3KW, PYyOKM MK BCKPbITUSE NOGLIM OPYrum
crnocobom 060Mno4KM 0BNYYEHHOro SA4EPHOrO TOMMMBA B LIENsAX ero nepepaboTku unm NoarotoBkM K nepepaboTke.
O6bIYHO UCMONb3YOTCS chneunanbHO paspaboTaHHble Ansi Peskn YCTPOWCTBA, XOTS MOXET WUCMOMb30BaTbCsl M
bonee coBpeMeHHOe 06oOpyaoBaHWe, Takoe, Kak nasepbl, YCTPOWCTBA AN OTCrnamBaHUs OBOMOYKM UNn
YCTPOWCTBa, WUCMONb3ylolimMe ApyrMe TeXHonornu. BckpbiTve 060NoykM Takke MOXET BKMAYaTb yaaneHue
060mn04kM 06ny4YeHHOro SAEePHOro TOMNMMBA Nepes ero pacTBOPEHNEM.

2.3.2.2. [uncconbsepbl. 7309 00 300 0;
7309 00 900 0;

CneuuanbHo paspaboTaHHble Uy NOArOTOBIEHHbIE 8479 83 000 O;

Kopnyca ANCCOMNbBEPOB, a TakkKe BCTPOEHHbIE B 8479899707

AnccosibBepbl MeXaHU4ecKkne yCTpOlZCTBa, ncnosibdyemble
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B YCTaHOBKax Mo nepepaboTke, Kak OHU onpefeneHbl B
nyHkTe 2.3.1, 4Na pacTBopeHusi 06ry4eHHOro S4epHoOro
TONMNBA, KOTOPbIE YCTONYMBBLI K BO3OENCTBUIO ropsiyen
BbICOKOKOPPO3MOHHOW XMAKOCTU U MOTYT ANCTaHLMOHHO
3arpyxatbCcs, ynpaBnatbcsa n obcnyxmsatbes

MosicHnTenbHoe 3amevaHue. B gucconbBepbl 06blMHO MOCTynaeT TBepaoe obnyyYyeHHoe sigepHoe TOMMUBO.
ApnepHoe TonnMBO B 060MOYKax U3 LUPKOHWS, HEPXKaBEKLUX CTanen Unu CrniaBoB 3TMX MaTepuarnoB OOMKHO
ObITb BCKPbITO, HApe3aHo MM HapybneHo nepen TeM, Kak 3arpyatbCs B AUCCOMbBEP, AN TOro YTobbl KMCnoTa
gocturna TonnueHon matpuubl. ObnyyeHHoe saepHOe TOMMMBO OBBLIYHO PacTBOPSETCH C MOMOLLbIO CUMbHBIX
HEOpraHU4YeCKNX KUCIOT, HanpuMep a30THOW KUCIOThbl, @ BCE HEpacTBOPEHHbIE OCTaTKM OOOMNOYEK yaansTcs.
Takne KOHCTPYKTMBHbIE OCODEHHOCTW, KaK Manbii uameTp, KOrnbLeobpasHbi Unu nnockun 6ak, NpuMMeHseMble
ana  obecneveHus saepHor 6e30MacHOCTM € TOYKM  3pPEHUSt OOCTWMKEHWUS] KPUTUYHOCTM, HE SABNSAKTCA
o6sa3aTenbHbIMU. BMECTO 3TOro MOryT UCMONb30BaTbCA OPraHM3auMOHHO-TEXHUYECKNE MEPONpUATUS, Takme, Kak
YMeHbLUEHE pa30BOW 3arpy3ku UNKU CHWXKeHUEe coaepXaHns genswmxca matepmanos. Kopnyca ancconssepos U
BCTPOEHHbIE B HUX MEXaHUYECKNE YCTPOMCTBA OObIYHO M3rOTaBMNMBAOTCSA M3 HU3KOYIMEePOAUCTBIX HEepXKaBeKLLNX
cTanen, TUTaHa, UUPKOHMS WMNU OPYrnx BbICOKOKAYECTBEHHbLIX MaTepuanoB. [ucconbBepbl MOryT BKMYaTb
cucTembl Ansa  yaaneHuss oborovek MM uxX OCTaTKoB, a TakkKe CUCTeMbl Anst KOHTpons u obpaboTku
pagnoakTMBHbBIX BbIXOAALWMX ra3oB. TakMe AMCCONbBEPbl OTANYAKTCA TeM, YTO OObIYHO YCTaHaBMMBAKOTCH,
3KCMNyaTUpYTCS U ANCTaHLMOHHO 0BCNYyXMBaKOTCA 3a TONCTOCTEHHOW pagnauMoHHON 3aLmnToN.

2.3.2.3. OKCTpakTopbl 1 060pygOBaHME A5 SKCTPaKLUm 8419 40 000 9;
pacTBopuUTenem. 8419 50 000 O;

8419 89 989 0;

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8479899707

SKCTpaKTOPbI C PacTBOPUTENEM (Takue, Kak HacagodHble
UMK NyNbCaLNOHHbBIE KOMOHHbI, CMECUTENIbHO-OTCTOMHbIE
annapatbl N LEHTPOGEXHbIE KOHTAKTHbIE annapatsl) Ans
MCMonb30BaHWS Ha yCTaHOBKe Mo nepepaboTtke
06ny4eHHoro Tonnmea

OKCTpaKTopbl C pacTBOPUTENEM LOSPKHbI ObITb YCTONYMBHI
K KOPPO3MOHHOMY BO3AENCTBUIO @a30THON KUCMOTHI,
N3rotaenMBaTbCs ¢ COOMOAEHNEM YPE3BLIYANHO BbICOKMX
TpeboBaHmI (BKOYas NpUMEHEHME cneunanbHbIX
METOL0B CBapPKU, MHCMEKLMIA, obecnedYeHne n KOHTpornb
KavecTBa) 13 MaroyrnepoamcTbiX HEPXKaBELLMX CTanew,
TUTaHa, LMPKOHWUS UMW OPYrMX BbICOKOKAYECTBEHHBIX
martepuarnos

MosacHuTenbHoe 3ameyaHue. B OKCTPAKTOpPbI C pacTBopuTerieM noctynaeT Kak pactBop o6nyquHoro Tonnuea u3
AncconbBepoB, Tak U OpFaHI/IL-IeCKI/IIZ pacTBoOp, C NOMOLLbK KOTOPOro pasfendrTCA ypaH, I'IJ'IyTOHI/IIZ N NpoayKTbl
aeneHus. O6opyp,OBaHv|e Ona 3KCTpakuun pacrtesoputernem 00bIYHO KOHCTPYyMpyeTca Taknum o6pa30M, 4YTObbI OHO
yaoBNEeTBOPASIO XXeCTKMM  3KcniiyatTaunMOHHbIM Tpe6OBaHVIﬂM, TakMM, KaKk [OfUTENbHbIN CpOK CJ'Iy)K6bI oes
TEeXHU4YeCKoro O6Cﬂy)KI/IBaHI/I9| nnn nerkada 3amMmeHAeMoCTb, NPOCTOTa B 3KcCrjiyatauun n ynpaslieHUU, a TaKxe
rMMOKOCTb B OTHOLLEHUN N3MEHEHUS napamMmeTpoB npotecca.

23.24. Xnmunyeckme pesepsyapbl 4515 BblAEPXXMBaAHUSA UK 7309 00 300 O;
XpaHeHus. 731010 000 0

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
pe3sepByapbl ANS BbIAEPXUBAHUSA UM XpPaHEHUS Ans
MCMONb30BaHWUs Ha YCTaHOBKE Mo nepepaboTtke
06ny4eHHOro TonnMea yCTon4mBble K KOPPO3MOHHOMY
BO3AENCTBUIO a30THOW KUCINOTbI, U3rOTOBMNEHHbIE U3
MarnoyrnepoancTbiX HEPXXABEHLLMX CTanen, TutTaHa nunm
LMPKOHUS UNW APYTUX BbICOKOKAYECTBEHHBIX MaTepuarnos.
PesepByapbl ANsi BbIAEPXKMBAHUS UMM XPAHEHUS MOTYT
ObITb CKOHCTPYMPOBaHbI TakKUM 006pas3om, YTOObI NX
aKcnnyaTaums n TexHmdeckoe obcnyxnsaHmue
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NPOU3BOAUMMNCL ANCTAHLUMOHHO, M MOTYT UMETb
crnegytoLme 0CoBEHHOCTM C TOUKM 3PEHUs KOHTPONS 3a
ANEPHON KPUTUYHOCTLIO:

1) 6OPHBLIN 3KBUBANEHT CTEHOK UMW BHYTPEHHUX
KOHCTPYKLMI paBeH mnu 6onblue 2 NpoLeHTOB;

2) UMNMHOPUYECKMe pesepByapbl MMEKT MaKkCUMaribHbI
anametp 175 mm nnbo

3) NpAAMOYTONbHbIA NN KONbLEBON pe3epByap MMeeT
MaKCUMarnbHYO LWNPUHY 75 MM

MosacHuTenbHble 3amevaHns. Ha atane QKCTpakKunn pactesoputTenem 06p83yPOTCF| TPU OCHOBHbIX TEXHOJTOMMYECKNX
NOTOKa >XMOKOCTU. PeaepByapbl ONA BblASPXUBAHUA UNMN XpaHEeHUA UCMONb3yHTCA B hanbHenwen O6p860TKe
BCeX TpeX NOTOKOB CcrieayrLwnm o6pa30M:

a) pPacTBOP YNUCTOIo a30THOKMCII0Io ypaHa KOHUEHTPUPYETCA BbiNapuBaHEM U NPOUCXOAUT npouecc AeHUTpauun,
rae OH npespallaeTca B OKCMA ypaHa. 3T0T OKCeua NOBTOPHO UCNOJb3yeTCA B A0EPHOM TOMJIMBHOM LIUKIE;

6) pacTBOp BbICOKOAKTUBHBLIX NPOAYKTOB AENeHNst 06bIYHO KOHLEHTPMPYETCSA BbiNapuBaHWEM U XpaHUTCA B BUZe
KOHLEHTPUPOBAHHOM KMAKOCTU. DTOT KOHLEHTpaT MOXET BMOCMEeACTBUM NPOWTM BbiNapuBaHue wnu GbiTb
npeoGpa3oBaH B hopMy, MPUTrOAHYIO AN XPaHEHWUS U 3aXOPOHEHNS;

C) pacTBOpP YMCTOro HUTpaTa NYTOHWUS KOHLUEHTPUPYETCA M XpaHUTCSt A0 MOCTYNNEHUS Ha AanbHelnlume aTansbl
TEXHOMOMMYeCcKoro npotecca. B yacTHocTu, pesepByapbl AS BbIAEPXKMBaAHUS UKW XPaHEHUS! PacTBOPOB MiyTOHMS
KOHCTPYMPYIOTCSt Takum obpasom, 4ToObl n3bexaTb CBSA3aHHbIX C KPUTUYHOCTbLIO MNPO6ReM, BO3HMKAKOLWMX B
pe3ynbraTte N3MeHeHWI B KOHLEHTpaLMmM nnm popme JaHHOro NoToka.

2.3.2.5. HelTpoHHbIE N3MepUTENbHbIE CUCTEMBI. 9030 10 000 0

CneumanbHo paspaboTaHHble UMK NOAroTOBIEHHbIE
HEeNTPOHHbIE N3MepPUTESbHbIE CUCTEMBI OIS UHTErpauum u
MCMOnNb30BaHUS C aBTOMaTU3NMPOBAHHLIMU CUCTEMAaMK
TEXHOMOMMYEeCKOro KOHTPOIs Ha yCTaHOBKe Ans
nepepaboTKu 0BnyYeHHBLIX TONMMBHbLIX 3NEMEHTOB

MosicHnTeNnbHOE 3amedaHue. OTUM CUCTEMbI BKIHOYAKOT B Ce0A BO3MOXHOCTM U3MEPEHWst U pacno3HaBaHUs
aKTVMBHbBIX U MACCMBHbIX HEWTPOHOB B LIENSAX ONpedeneHusi KonmMyecTBa M COCTaBa [Jensilerocss marepuana.
KomnnekTHas cuctemMa COCTOUT M3 HEWTPOHHOrO reHepartopa, YCUINUTENEeW M 3NeKTPOHWKM Anst obpaboTku
curHanoB. B cdpepy oxBata nyHkTa 2.3.2.5 He nognagatot npubopbl 0OHaAPYXKEHUST HENTPOHOB Y U3MEPUTESbHbIE
npubopkl, pa3paboTaHHble ANA y4yeTa sOepHbIX MaTepuanoB W Ans Uener rapaHTuim unmu nmoboro apyroro
NPUMEHEHMNS, HE UMEIOLLIEro OTHOLLEHNS K MHTerpaumMm 1 UCMornb30BaHUI0 C aBTOMAaTU3NPOBaHHbIMU CUCTEMaMM
TEXHOIMOMMYECKOro KOHTPONA Ha yCTaHOBKe ANs nepepaboTky 06MnyYeHHbIX TOMIMBHBIX 31IEMEHTOB.

2.4, YcTaHOBKM ANA U3rOTOBMEHNUS TOMNUBHbLIX 311IEMEHTOB A1
A0epHbIX PeaKTOPOB 1 creLuansHo pa3paboTaHHoe Unu
noarotoBreHHoe obopyaoBaHue Ans HUX

BBogHoe 3amevaHue. AgepHble TONNIMBHbIE 3NIEMEHTHI
NPOM3BOAAT M3 OOHOro NN BONbLUETO YNCITA UCXOLHbIX
UNun cneyunanbHbIX AENAWNXCcs maTepmarnos,
NOMMEHOBAaHHbIX B pasgene 1 HacToswero cnucka. [ns
Hambonee TUNMYHOIO OKCUAHOIO BuAa TOMMMBa YCTAaHOBKM
npencraeneHbl 060pyaoBaHMEM A1 IPEeCCOBaHUS,
crnekaHus, WnndoBKN N COPTUPOBKM TabNETOK.
O6paLleHne co cMellaHHbIM OKCUAHbIM TOMMBOM
OCYLLECTBISAT B NEpYATOYHbIX BOKcax unm
3KBMBANIEHTHOM 00OpPYAOBaHMM OO TEX MOP, MOKa OHO He
3akKnyeHo B 0b6ono4ky. Bo Bcex criyyasix TOnnmMeo
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repMeTM4eckn 3aBapuBaETCs BHYTPY NOAXOASALLEN
obornoyku, KoTopas paspaboTaHa Kak Ans nepBUYHOM
yNakoBKM, 3akntoyaroLlern B cebe Tonnmeo, Tak n ans
obecneveHnst NPUrogHbIX SKCNyaTauMoHHbIX
XapaKTepuCTMK 1 6e30NacHOCTM B TEYEHME 3KCMyaTaumm B
peakTope. Takke BO BCEX CIydasix HEOOXOAMM KOHTPOSb
Ha caMOM BbICOKOM YPOBHE NpOLeCCoB, onepauuii 1
o6opyaoBaHusi, 4TOObI rapaHTUPOBaTb NPOrHO3MpyeMbIe U
Ge3onacHble aKcnnyaTaLMoHHbIE XapakTePUCTMKM TOMMMBA.

MosicHnTensHOe 3amevaHve. Buabl 060pyaoBaHus, KOTOPbIE pacCMaTpMBaKOTCA Kak nognajatolime noa 3HavyeHue
pasbl "M cneunansHO paspaboTaHHOe unmM noAroToBrneHHoe obopynoBaHWe" ANSA M3rOTOBMNEHUS TOMMMBHBIX
3MNeMeHTOB, BKIoYaloT 00opyLoBaHME, KOTOpoe: OObIMHO BCTynaeT B HEMNOCPEACTBEHHBIN KOHTaKT unn
HenocpeacTBeHHO obpabaTtbiBaeT wunM  ynpaBnsieT TEXHOMOIMYECKMM MOTOKOM  SiAEpHOro  marepwuana;
OCYLLECTBNSET CBapKy 0OO0MOYKM, BHYTPU KOTOPOM HAaxoAWUTCA SOEepHbIA MaTtepuan; KOHTPONupyeT LenoCTHOCTb
06O0MNOYKM NN CBApHOIO LUBA; MPOBEPSIET XapaKTEPUCTUKMA TOMMNBA, 3aKMOYEHHOro B 0OOMOYKY; UCMONb3yeTcs
Ans cOopKM TENNOBLIAENSAILINX SNTEMEHTOB

Takoe oGopynoBaHue Unm cucteMbl 060pyA0BaHUS MOTYT BKOYATb:

1) cneumanbHO pa3pa60TaHHble nnn noaroToBsfieHHble MOJIHOCTbO aBTOMAaTU3NPOBAHHbIE YCTAHOBKW KOHTPOJIA
TabneTtok ang NPOBEPKN KOHEYHbIX pa3MepoB 1 ,D,e(beKTOB NOBEPXHOCTU TabneTok TONnmBa;

2) cneumansHo paspaboTaHHble MM NOATOTOBIIEHHbIE CBAPOYHbIE aBTOMaThl AN HABapkU KOHLEBbLIX 3armnyLuek
Ha TOMMNMBHbIE CTEPXKHM;

3) cneunanbHo pa3paboTaHHble MM MOATOTOBIIEHHbIE ABTOMAaTUYECKUE YCTaHOBKM MCMbITAHUSI U KOHTPOMS AJ1s
NPOBEPKU LIENOCTHOCTM TOMMUBHBIX CTEPXKHEN B cOope.

on YCTaHOBKM 0ObIYHO BKNIOYAKOT OGOpy,D,OBaHVIe angd:

peHTFeHOBCKOI7I NPOBEPKN CBaApPHbIX LLIBOB CTep)KHeI;I N KOHLUEBDbIX 3arnyLiek;

onpeneneHna Tedn renna N3 onpeccoBaHHbIX CTep)KHeVlZ

raMmmMma-cKkaHnpoBaHuUA CTep)KHeVI OnNA NpoBepKn NpaBuUiibHOro HanoJIHEHNUA TOMNMUBHBIMA Tabnetkamu;

4) cneunanbHo paspaboTaHHbIe UM NOArOTOBIEHHbIE CUCTEMBI AN U3rOTOBINEHUS 060MoYeEK TENNOBbIAENALLNX
3MEeMEeHTOB.

2.5. CneuuaneHo pa3paboTaHHble 1y NOArOTOBIEHHbIE

YCTaHOBKM 1 06opynoBaHune AN pasgeneHnst M3oTonos

NpUpPOAHOro ypaHa, 0begHEeHHOro ypaHa unu

cneumarnbHOro pacLiennsoLwerocs marepuana, Kpome

aHanuTU4eckmx npubopos
BBogHoe 3amedaHue. YcTtaHOBKM, 060pynoBaHMe U TEXHONOMMK AN pasgeneHns 3oTonoB ypaHa B psae criyyaes
TECHO CBSI3aHbl C YCTaHOBKaMu, 000pyaoBaHMEM U TEXHOMOMMAMU pa3neneHnst M3oTonos "apyrnx anemeHTos". B
OTAENbHbIX CNy4asX KOHTPOMb COrMacHO MyHKTYy 2.5 Takke COOTBETCTBYHOLIMM 06pa3oM npuMeHsieTcd K
yCTaHOBKamM K 000pyooBaHMIO, NpedHasHavyeHHbIM ONsi pasdeneHvs M30TOonoB "Apyrnx anemeHToB". Takon
KOHTpPONb 3a YyCTaHOBKamMu n ob6opyaoBaHWEM [ONis pasfdeneHus M30TOMOB "ApYrnx SneMeHTOB" AOMOSHSAET
KOHTpOmnb 3a yCTaHOBKaMu M 0BOpyLOBaHMEM, KOTOpble CreumanbHO npefHasHavyeHbl UNU MOoAroTOBMEHbl Ans
06paboTkM, MCNoNb30BaHMA UK NPOM3BOACTBA CreumnanbHOro pacllennsoLerocs marepvana, oxsaTbiBaeMoro
HaCTOSALLMM CMUCKOM. JTOT [AONOMHUTENbHbLIA KOHTPOMNb COMMAacHO MNyHKTY 2.5 HenpumeHuM K npoleccy
3MNEeKTPOMAarHUTHOrO pasgeneHus M30TOMOB, KOTOPbI NoAMAaLaeT MNOA MOMOXEHWs crnucka obopyaoBaHMs ©
MaTepuanoB [OBOWHOrO HasHa4YeHUs U COOTBETCTBYIOLUMX TEXHOMOrMW, NPUMEHseMblX B SAepHbIX uensx, B
OTHOLLEHUN KOTOPbIX OCYLLECTBAETCH 9KCMOPTHbLIA KOHTPOSb.

,D,J'Iﬂ cneayrowmx npoueccoB KOHTPOIb COMMacHO NYHKTY 2.5 ognHakoBo npUMEeHnM BHE 3aBUCUMOCTU OT TOIO,
npegnonaraeTtca M KUCNonb3oBaTb 3TOT MNpouecc AnA pasgeneHna KU30TONOB ypaHa Wi Ond pasgeneHud
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M30TOMOB "ApyrMx 3nemMeHToB": ras3oueHTPUdyXHbIM npouecc, rasoanddy3noHHbIN npouecc, npouecc
nnasmMeHHOro pasfeneHns u aspogmHamMmyeckme nNpoLecchbl.

[Ins HeKOTOpPbIX NPOLECCOB UX MPUMEHMMOCTb ANl pa3feNieHnst N30TOMNOB ypaHa 3aBUCUT OT TOrO, Kakol 3nemMeHT
pasgensietca. K aTMM npoueccaMm OTHOCATCH: MPOLEeCcChbl, OCHOBaHHbIE Ha Na3epHOM pasgdeneHun (Hanpumep,
MOMNEKYMNSAPHbIA MeTo4 Na3epHOro pasgerneHvsl M30TOMOB U NlasepHoe pasfjerneHve M30TOMNoB Mo MeTody
aToOMapHbIX NapoB), XMMUYECKUA OOMEH U MOHHbLI OOMEH.

CnepoBaTernbHO, NOCTaBLUMKN OOMKHbI OLEHMBaTb 3TW MPOLECChl ANS KaX4oro OTAEenbHOro criyyasi, ¢ Tem 4Ytobbl
COOTBETCTBYHOLUMM 06pa3oM MNPUMEHATb MOMOXEHUS O KOHTPONEe COrnacHo MyHKTY 2.5 Ans Mcnonb3oBaHUA
N30TOMOB "Opyrnx anemeHToB".

2.5.1. YcTaHOBKM ANg pasgeneHys n3oTonoB NPUPOAHOro ypaHa, 8401200000
06eHEHHOro ypaHa nnm cneumanbHoro
pacLlennsiiolerocs Matepuana
2.5.2. CneumnanbHo paspaboTaHHOE U NOAroTOBIIEHHOE
obopyaoBaHue ons pasgeneHus M30TONoB NPUPOLHOIO
ypaHa, obefHEHHOIO ypaHa Unun crneumnanbHoro
pacLiennsioLerocs Matepmana, Kpome aHanMTUYeCKnxX
npnbopor
2521. CneuuaneHo pa3paboTaHHble 1y NOATOTOBIEHHbIE 8401 20 0000
rasoBble LEeHTPUYrm 1 y3nbl U KOMMNOHEHTbI AN
NCMNOMNb30BaHMsI B ra3oBbIX LeHTpudyrax
BBogHoe 3amevaHue. MasoBas UeHTpudyra o6bIMHO COCTOUT M3 TOHKOCTEHHOTO LWUMMHAPA AMaMeTPOM OT 75 MM
00 650 MM C BepTMKaNbHOW LIEHTParnbHOM OCbIO, KOTOPbIA MOMELLEH B BaKyyM U BPaLLaeTCs C BbICOKOW OKPYXXHOM
ckopocTbio nopsaaka 300 m/c unm Gonee. [na OoCTUXKEHUS BOMbLLON CKOPOCTU KOHCTPYKUWOHHbIE MaTepuansl
BpaLLaloLLMXCA KOMMOHEHTOB AOMKHbI UMETb BbICOKOE 3Ha4YeHMEe OTHOLLEHMS MPOYHOCTU K NAOTHOCTW, @ POTOpHas
cbopka 1, cnegoBaTenbHO, OTAEMbHbLIE €€ KOMMOHEHTHLI AOMKHbLI U3rOTOBMNSATLCS C BbICOKOW CTEMEHBLH TOYHOCTY,
4yTOObI paszbanaHc Obin MMHMMAarbHBIM. B oTnnymne oT Apyrux ueHTpudyr rasoBas ueHTpudyra ans oboralleHns
ypaHa MMeeT BHYTpM POTOPHOM KaMmepbl BpallaloLlytocsi neperopogky (neperopogku) B dopMe gucka u
HernoABWXKHYl0 cucTemMy nogauu u oteoga rasa UEg, coctosiuyio no MeHblieir Mepe M3 Tpex OTAENbHbIX

KaHanoB, ABa W3 KOTOPbIX COeAMHEHbl C rionaTkaMu, OTXOASWMMM OT OCU poTopa K nepudepuiHoi 4YacTu
POTOPHON kamepbl. B Bakyyme Haxogutcs Takke psii BaXKHbIX HEBPALLAIOLLMXCA 3IEMEHTOB, KOTOPbIE, XOTS M
NUMEIT 0COBYI0 KOHCTPYKLIMIO, HE CIOXHbI B M3rOTOBIIEHUM U HE U3rOTaBMMBAKTCA U3 YHUKASbHbLIX MaTepuanos.
LleHTpudy>xHas ycTaHoBKa TpebyeT 60MnbLIOro Yncna 3TUX KOMMOHEHTOB, Tak YTO MX KOMUYECTBO MOXET CIYXUTb
BaXHbIM MHAMKATOPOM KOHEYHOIO MCMONb30BaHUS.

MosicHnTenebHoe 3amevaHue. HekoTopas npogykumsi, ykasaHHass B nyHkte 2.5.2.1, nubo HenocpencTBEHHO
COMpuKacaeTcsl C TEXHOSOrMYECKMM ra3om U:Eﬁ, nmbo HenocpeacTBEHHO YMpaBnsieT LUeHTpudyramm wn

NPoOXoXAeHneMm rasa OT UeHTpudyrnm K ueHTpudyre M OT Kackaga K kackagy. KopposnmoHHO-CTOWMKME K UPﬁ

matepuanbl BKMNOYalT Medb, MeAHble CMnaBbl, HEpPXaBeLLlyl CTanb, anioMUHWUA, OKCUA antoMUHUS,
anoMUHMEBbLIE CMNaBbl, HUKENb WM Chnasbl, cogepxaiwme 60 npoueHToB unu Gonee HUKEns Mo Becy, U
bTOpMpPOBaHHbIE YrNEeBOAOPOAHbIE MONUMEPSI.

2.5.21.1. Bpawatomecsa KOMNOHEHTbI
25211.1. MonHble pOTOpHbIE COOPKM. 8401 20 000 0

TOHKOCTEHHbIE LUNNHAPBI UMW PSIA COEQUHEHHBIX MeXay
CODOM TOHKOCTEHHbIX LUNUHAPOB, U3rOTOBMEHHbLIX U3
0fHOro unv 6onee MaTepunanoB C BbICOKUM 3HA4YEHNEM
OTHOLLUEHUS! NPOYHOCTU K NMIIOTHOCTYU, YKa3aHHbIX B
NOSICHUTENbHbIX 3aMeYaHnax K nyHkTam 2.5.2.1.1-
252115,

CoeauHeHWe LMNUHAPOB MexXay coBoN OCyLLEeCTBNAETCA
npy NOMOLLY TMBKNX CUNbAOHOB UMK KOMeLl, YKa3aHHbIX B
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Ctpanuua 11

nyHkTe 2.5.2.1.1.3.

CobpaHHbI pOTOp UMEET BHYTPEHHIOK NEPEropoaKy

(neperopopku) 1 KOHLEBbIE Y35bl, yKa3aHHbIe B MyHKTax

2.5.21.1.4n 2.5.2.1.1.5. OgHako nonHasi cbopka MOXeT

ObITb MOCTaBEHA 3aKa34nKy B YaCTUYHO cobpaHHOM Buae.

Takas nocTaBKka TakKe NOAMEXUT 3KCNOPTHOMY KOHTPOIO
2521.1.2. PoTopHbie TpyObl.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
TOHKOCTEHHbIE LUMNNHAPBI C TOMLWMHOW CTEHKM 12 MM nnn
MeHee, AgnameTpoM oT 75 MM go 650 MM, N3rOTOBMNEHHbIE
13 ogHoro unun 6onee matepuanos, UMeLLMX BbICOKOE
3Ha4YeHMEe OTHOLLEHMWS MPOYHOCTM K MIOTHOCTU, YKa3aHHbIX
B NOSICHUTENbHbLIX 3aMe4YaHnsX K nyHkTam 2.5.2.1.1-
252115

2.5.2.1.1.3. Konbua nnm cnnb@oHsl.

CneumanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
KOMMOHEHTbI AN Co3a4aHNsi MECTHOW OMNopbl A5t POTOPHOMN
TpyObl MnK coeguHeHns paga poTopHbIx Tpy6. CrnnbdoHbI
npeacTaBnsAoT cobom KOPOTKUE LUNNHAPLI C TOMNLNHON
CTEHKM 3 MM U MeHee, AnameTpom oT 75 Mm o 650 mm,
UMERLLNX OONH rodp 1 U3rOTOBMIEHHbLIE N3 O4HOMO U3
MaTeprarnoB, UMEHLLNX BbICOKOE 3HAYEHNE OTHOLLEHUS
MPOYHOCTM K NMOTHOCTM, YKa3aHHbIX B MOACHUTENbHbIX
3amevaHuax K nyHktam 2.5.2.1.1-2.5.2.1.1.5

25211.4. Meperopoaku.

CneuwnaneHo paspaboTaHHble N1 NOLArOTOBMNEHHbIE
KOMMOHEHTLI B hopme gucka guametpom ot 75 mm go 650
MM [5si yCTaHOBKM BHYTPU POTOPHOW TpyObl LLeHTpudyrv ¢
Lienblo M30MMpoBaTh BbIMYCKHYIO KAamMepy OT FMaBHOM
pas3fenuTenbHOM Kamepbl U B HEKOTOPbIX Crydasx ans

ynyuLueHus umpkynsiumv rasa UJE; BHyTpu rmasHom

pasfaenuTenbHON Kamepbl POTOPHON TpyObl 1
N3roTOBMEHHbIE N3 OOHOrO U3 MaTepunanos, UMEIOLLX
BbICOKOE 3Ha4YeHue OTHOLLEHUS MPOYHOCTM K NIIOTHOCTH,
YKa3aHHbIX B NMOSICHUTENbHbIX 3aMeYaHnaX K MyHKTam
25211252115

25211.5. BepxHue (HXHWe) KpbILLKN.

CneumanbHo paspaboTaHHble UM NoAroTOBMEHHbIE
KOMMOHeHTHLI B hopme Ancka guameTpom ot 75 mm o 650
MM AN TOYHOTO COOTBETCTBUSA AMAMETPY KOHLIOB POTOPHOM

TPyBbl M BO3MOXHOCTM yaepxueaTb TJF; BHYTpM ee. T

KOMMOHEHTbLI UCMONb3YITCS AN TOro, 4TobbI
noaaepXxveath, yaepxueaTb Unn cogepxatb B cebe kak
COCTaBHYI0 YacTb 3MIEMEHTbI BEPXHErO NOALLMMHUKA
(BEPXHSAS KpbILLKA) UK CYXWUTb B KAYECTBE HECYLLEN
4YacTU BPALLAIOLLMXCS SMEMEHTOB HUXKHEro NOALUMMHMKA
(HWXHAS KpbILLKa), ¥ M3roTaBNMBAOTCA U3 OQHOIO M3
MaTtepuanos, UMEIOLLMX BbICOKOE 3Ha4EeHNEe OTHOLLEHWS
MPOYHOCTU M MIIOTHOCTM, YKa3aHHbIX B MOSCHUTENbHbIX
3amevaHuax K nyHktam 2.5.2.1.1-2.5.2.1.1.5

8401200000

8307;

840120 0000

8401 20 000 0

8401 20 000 0

MosicHnTenbHble 3ameyaHnsa K nyHkTam 2.5.2.1.1-2.5.2.1.1.5. Matepuansl, ncrnonbsyemble ANs BpallaloLLmUXcs

KOMMOHEHTOB LLeHTpI/Id)yF, BKIMHOYAKOT:
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a) MapTeHCUTHOCTapeloLlme cTanu, UMelolmMe MakcuManbHbI npeden npoyYyHocTn Ha paspbie 1,95 [Mla wnu
bonee;

0) antoMUHMEBbLIE CMNaBbl, UMEKLLME MaKCUManbHbIN Npeaen NpoyYHocTy Ha paspbis 0,46 Ma nnn 6onee;

B) BOJIOKHUCTbIE MaTepuarbl, NPUrogHble A5 UCMNOMb30BaHWS B KOMMO3UTHBLIX CTPYKTYPax U MMeKLmue 3Ha4eHust
yaenbHoro moayns 3,18 106 m unu Gonee 1 MakCMManbHOIO YOENbLHOro Npeaerna NPOYHOCTM Ha paspbIB 7,62
104 m unn Gonee ("yaenbHblii Mogynb" - 310 Moaynb KOHra B H/KB.M, A€neHHbI Ha yaenbHbin Bec B HIky6.M;

"MaKkcMManbHbIN yAenbHbIN Npeden NPOYHOCTM Ha pas3pbiB” - 3TO MaKCMMarbHbIN Npeden NPOYHOCTU Ha pas3pbiB B
H/kB.M, AeneHHbI Ha yaenbHbI BeC B H/ky6.m).

2.5.21.2. Cratnyeckne KOMMNOHEHTbI
25.21.21. MNogWmnnHMKN ¢ MarHMTHOM NOABECKOM
2521.211. CneuuanbHo paspaboTaHHble UK NOArOTOBMEHHbIE 8483 30 800

NOALUMMHUKOBbIE Y3Mbl, COCTOSALLME U3 KOMNbLEBOIO
MarHuTa, noaBeLLeHHOro B obonme, cogepxallen
aemndupytowtyto cpeay. Obonma narotaBnmBaeTcs U3

ctoiikoro k TJE; matepuana (CM. NOsiCHUTENbHOe

3amMedaHue K NyHkTy 2.5.2.1). MarHuT coeguHaeTcs ¢
MOMKOCHBIM HAKOHEYHUKOM UM BTOPbIM MarHUTOM,
YCTaHOBMNEHHbLIM Ha BEPXHEW KPbILLKE, YKa3aHHOW B NMyHKTE
2.5.2.1.1.5. MarHuT MoxeT MMeTb hopMy KorbLia C
COOTHOLLEHNEM MEXAY BHELUHUM U BHYTPEHHUM
anameTpamu, MeHbLINM Unu paBHbIM 1,6:1, n popmy,
obecneymBatoLLyto HayanbHyo npoHuuaemocTb 0,15 MH Ha
MeTp unn 6onee, Unm ocTaTouHy HamarHmdeHHocTb 98,5
npoueHTa nunu donee, UnNu NPon3BeAeHNE MHOAYKLUM Ha
MaKCMMarnbHy HanpskeHHoCTb nons 6onee 80 k[x Ha
Ky6. meTp.

Kpome 06bI4HbIX CBOMCTB MaTepuana, HeooxoanumbIm
npenBapuTENbHbIM YCIIOBUEM SABMNSETCS OfpaHUYeHne
oYeHb ManbiMu gonyckamu (MeHee 0,1 MM) OTKNOHEHMUS
MarHuUTHbIX OCen OT reOMEeTPUYECKNX OCEN NNK
obecneyvyeHne ocobon roMOreHHOCTU MaTepuana MarHmTa
2.5.21.21.2. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8483 30 800
aKTUBHbIE MarHMTHbIEe NOALUMMHUKA ANt UCMONb30BaHNA B
rasoBbIX LieHTpudyrax
MosicHnTenbHOe 3amevyaHve. Takue aKTUBHbIE MarHWTHbIE MNOALUMMHUKM  OObIMHO MMEKT  cregywlime
XapaKTepPUCTUKN:

a) NpeaHasHaveHbl 48 LEHTPOBKM poTopa, Bpaluatouerocs ¢ yactoTtorn 600 'y nunn 6onee;

6) obecneyeHbl HaAEXHbIM UCTOYHUKOM 3MNEKTPONUTaHusa 1 (Unu) UcTovyHnkom BecnepeboriHoro nutanua (MBIMT)
AN YyHKLUMOHMPOBaHWS B TedeHne bonee ofHoro vaca.

25.2.1.2.2. MoawwunnHmkn/gemndepbi. 8483 30 800

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
NOALLUMMHWKK, COoAepXKalLlme y3en oCb/ynnoTHUTENbHOE
KOmbLO, CMOHTUPOBaHHbIM Ha gemndepe. Ocb 06bIYHO
npeacraensieT cobor Ban 13 3akaneHHom cTanu ¢ OaHUM
KOHLIOM B chopme nonycdepbl U Co cpeacTeamu
NOACOEANHEHUST K HUDKHEN KPbILLIKE, YKa3aHHOW B MyHKTE
2.5.2.1.1.5, Ha gpyrom. Ban moxeT ObITb COEAMHEH C
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rMOPOANHAMUYECKUM MOALLNMHUKOM. KonbLo nmeeT dopmy
TabneTku ¢ nonycdepnyeckum yriyGrneHnem Ha oaHoM
MOBEPXHOCTW. AT KOMMOHEHTbI MOFYT MOCTaBMNATLCS
oTaenbHo oT AemMndoepa. Takue NoCTaBKM Takxke nognexar
3KCMOPTHOMY KOHTPOSIHO

2.5.2.1.2.3. MonekynspHble Hacochl. 8414102500

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
UMNUHAPBI C BbITOYEHHBIMW UMW BblAABMEHHLIMU BHYTPY
cnupanbHbIMU KaHaBKaMU U C BbICBEPIEHHBIMU BHYTPY
oTBepCTUSMU. TMNOBLIMU pa3mMepamu SABMSHTCA
cnegyoLlime: BHyTPEHHUI guameTp oT 75 mm go 650 mm;
TonwmHa cteHkn 10 Mm nnu 6onee; onvMHa paBHa
anameTpy unum GonbLue.

KaHaBky 06bIYHO MMEIDT NPSAMOYrofnbHOE NonepeyHoe
ceyeHue u rmyOuHy 2 mm nnm 6onee

2.5.21.2.4. CTtatopbl gBurartenen. 8503 00 980 0;
8524 11 009 0;

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8524 12 009 0;

cTaTopbl KOsbLEBOM OOPMbI AJ151 BICOKOCKOPOCTHbIX 8524 19 009 0;

MHOropasHbIX MMCTEPE3UCHBIX (UM PEAKTUBHbIX) 8524 91 009 0;
anekTpoasuratenen nepemMeHHoro Toka asst CUHXPOHHON 8524 92 009 0;

paboTbl B ycnoBusix Bakyyma ¢ yactorton 600 'y, n Gonee n 8524 99 009 0;

MoLLHocTblo 40 BA n 6onee. Ctatopbl MOTyT COCTOSITh U3 852990 109 0

MHOFO(*)a3HbIX 0OMOTOK Ha MHOTOCITOMHOM KeNne3HOM
cepaeYvyHunke C HU3KMMun notepAammn, CoctaBrneHHOM 13
TOHKMX NNacTUH OObIYHO TOMLUMHON 2 MM NN MEHEE

25.21.25. Kopnyca/npnemHuku ueHTpudyru. 8401200000

CneuuanbHo paspaboTaHHble W NOArOTOBEHHbIE
KOMMOHEHTbI AN pasMeLLeHns B HUX COOPKM POTOPHON
TpyObl razoBow LeHTpudpyrn. Kopnyc cocTout 13 xxecTtokoro
umnmHgpa ¢ TonwmHom cteHkmn go 30 MM ¢ npeumsmnoHHo
obpaboTaHHbIMK KOHLI@MM A58 YCTaHOBKM MNOALLUMHUKOB U
C OOHVM WIK HeCKONbKUMK donaHuamMmn ons MOHTaxa.
O6paboTaHHble KOHLbI MapannernsHbl Apyr ApYry U
nepneHAVKyNsapHbl NPOAONBHOW OCK LUNUHApPA B Nnpegenax
0,05 rpagyca unu meHee. Kopnyc MOXeT Takke
npencTaBnATb COB0M KOHCTPYKLMIO A4ENCTOrO TUNa Ans
pa3MeLLeHUss B HEM HECKOIbKUX POTOPHbIX COOPOK
25.21.2.6. Nosywikn. 8401200000

CneuuanbHo paspaboTaHHble UKW NOAroTOBNEHHbIE TPYBKM
Ans ussneyenus raza UIE; u3 poTopHoit Tpy6bl no Metody

Tpy6kn MNnTo (TO €ecTb C OTBEPCTUEM, HAaNpaBMeHHbIM Ha
KpYyroBow MOTOK rasa B poTopHou Tpybe, Hanpumep,
nocpeacTsoM usrmba KoHUa pagnanbHO pacronoXeHHON
TPyOKM), KOTOPbIE MOXHO MPUKPENUTL K LIEHTPANbHON
cMCTeMe U3BMeYeHus rasa

2522. CneuuaneHo pa3paboTaHHble 1y NOArOTOBIEHHbIE
BCMOMoOraTernbHble CUCTEMbI, 000PYAOBaHUE Y KOMMOHEHTbI
ONS MCNOMNb30BaHMS Ha ra3oLeHTPUdY>KHOM YCTaHOBKE MO
oboraLyeHunio

BBogHoe 3amevaHue. BcnomoratenbHble cMcTeMbl, 000pyAoOBaHME Y KOMMOHEHThI ra3oLEeHTPUdYKHOW YCTaHOBKU
no oGoralleHnio NpeacTaBnsAoT cobon CUCTEMbI YCTaHOBKM, Heobxoaumble ans nogayun [IE.: B ueHTpudyrv, Ans
CBSI3N OTAENbHbIX LeHTpudyr mexay cobon ¢ uenbo 00pa3oBaHUsA KackagoB (UM CTyneHen), Ytobbl AOCTUYbL

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

O6 yTBepXOeHWUN cnucka saepHbIX MaTepuanos, 060pyaoBaHust, crneumanbHbIX HeSAePHbIX MaTepUarnioB U COOTBETCTBYHOLLIMX Ctpanuua 14
TEXHOMOIMWiA, NoANaAatoLLMX Nog SKCMNOPTHLIN KOHTPOSb
lMocmaHoeneHue lNpasumenscmea P® om 16 utona 2022 . Ne 1285

bonee BbiCcOkOro oboraleHns 1 1M3Bnedb "NPoaykT" u "XBocTbl" U:Eﬁ M3 UEeHTpMQyr, a Takke obopygoBaHue,

HeoGXoAMMOe [Ans MpUBELAEHWSt B AeNCTBME LEHTpUMdYr unu Ans ynpasneHust yctaHoBkon. O6biyHo TTEj
ucnapsieTcd n3 TBepAblX BELIeCTB, MOMELLEHHbIX BHYTPM MNOAOrPEBAEMbIX aBTOKMNABOB, W MNOAaeTcs B
razoobpasHon copme K LeHTpudyraM 4epe3 CUCTEMY KOMneKTopHbIX TpybonpoBoaoB kackaga. "lMpogykt" wu
"xgocTbl" TIF; , noctynatowme n3 ueHTpuyr B BUAe rasoobpasHbiX MOTOKOB, TakKe MPOXOAAT Yepes CUCTeMy
KOMMNEeKTOPHbIX TPyOONpOBOAOB Kackada K XOnogHbIM noByllkaMm (paboTatowmm npu Temnepatype okono 203 K
(-70°C), roe oHM KOHOEHCMPYIOTCA U 3aTEM NMOMELLIAITCA B COOTBETCTBYIOLLME KOHTENHEPLI AN TPAHCMOPTUPOBKHN
UNn XxpaHeHus. Tak Kak ycTaHoBKa No 060ralleHnio COCTOUT U3 MHOTUX ThbICAY LeHTpudyr, cobpaHHble B Kackagpl,
C03alTCA MHOTOKMITOMETPOBLIE KOMNMEKTOpHble TpybonpoBodbl KackadoB € ThiCAYaMU CBApHbIX LLBOB, NpUyem
CXxeMa OCHOBHOW 4acCTu MX COEAMHEHUN MHOrOKpaTHO noBTopsieTcs. ObopyaoBaHMe, KOMMOHEHTbl M CUCTEMb

TpybonNpoBOAOB M3roTaBNMBalTCA C CODOMOAEHNEM BbICOKMX TpeboBaHWA K BaKyyM-MMOTHOCTM M YUCTOTE
obpaboTku.

MosicHMTenbHoe 3amevaHue. HekoTopasi npoaykums, ykasaHHass B NyHkTe 2.5.2.2, nubo HenocpeacTBEHHO
corpukacaetcs ¢ TexHonoruyeckum rasom 1JEs;, nuGo HENocpeacTBEHHO yNpasnsieT LeHTpudyramu u

npoxoxgeHnem rasa ot Ll,eHTpI/I(byFI/I K LI,eHTpI/I(,byFe N OT Kackaja K Kackaay. KOppO3MOHHO-CTOVIKI/Ie K []Fﬁ

maTepuarnbl BKMOYAlOT Medb, MefHble ChfaBbl, HEpXXaBewLyl cTanb, anloMUHWIA, OKCUa —aroMUHUS,
anioMUHUEBbIE CMNIaBbl, HWKEMNb MMM CnnaBbl, codepxawime 60 npoueHToB unu Gonee HUKENsS MO Becy, U
(hTOPMPOBaHHLIE YINEBOAOPOAHBLIE NMONUMEPSI.

2.5.2.2.1. Cuctembl nogayn/cnctembl oTBoAa "npogykra” n "XxBoctos". 8401200000

CneumnanbsHo pa3pa60TaHHb|e nnn noaroToBrieHHbIe
TexXHoJ10rmn4eckme cucTtembl Unm O60pyﬂ.OBaHVIe ana
oboraTuTenbHbIX 3aBOAOB, N3rOTOBIIEHHOE MUK

3alUMLIEHHOE U3 CTOMKUX K 1] Erﬁ mMaTtepunaros,

BKItOYaKoLLMeE:
252211. MuTatowme aBTOKNABHI (MNN CTAHLUK), NEYU Unu 8417 90 000 O;
YCTaHOBKM, NpuMeHsieMble Ans nogaun TITF, B npouecce 8419 89 98;
oGoraeHus 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;
852990 1090
25221.2. HecybnnmaTtopbl, XONoaHbIe NOBYLLKM UMW HAacoChl, 8413 70;
ncrnonb3yemele Ans oteoaa F; B npoliecce oboralleHus 8414 10;
Ha nocreayoLLyto nepeaavy Ans Harpesa 8419 89 98
2.5.2.21.3. YCTaHOBKM ANg KpucTannmaauum nnn nepesoga B XKuakoe 8414 30;
COCTOsIHME, UCTIOMNb3yeMble Ansi otBoaa TJF; B npouecce 8419 60 000 0;
8419 89 98
oborateHus, nytem cxartus u nepesopa UJE; B Xuakyo
unu TBEpayo opmMy
2.5.2.21.4. YcTaHoBKM nogayun/oTBoga "npogykTta” unm "XBocToB" ans 8413 70;
nepemewienns TTE; B KoHTeliHepbI 8414 10
2522.2. CuncTeMbl KONNEKTOPHbIX TPYOONpoBOAOB 8401 20 000 0

ra3OLl,eHTpI/I(*)y)KHbIX KaCcKkaaos.

CneumanbHo p83p860TaHHble nnn noaroToBrneHHbIe
CUCTEMBI pr60r|pOBO,EI,OB M KOJINTEKTOPOB ON1A yAepXaHuaA
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[JE; BHYTPM LeHTPUdYXHBIX Kackados. JTa ceTb
TpybonpoBoAoB 06bIYHO NpeacTaBnsieT cobomn cuctemy ¢
"TPOMHBLIM" KOMNNEKTOPOM, U Kaxaas LeHTpudyra
coefMHeHa ¢ KaxabiM 13 konnektopos. CnefgosaTernsHO,
CXema OCHOBHOWN 4acTu UX COeaNHEHUS MHOTOKPaTHO
noeTopsieTca. OHa NONHOCTLIO M3roTaBNMBAETCA UMK
sawmwaertca ua croikux k UF; matepuanos ¢

cobntogeHneM BbICOKUX TPEOOBAHMIN K BaKyyM-MIOTHOCTH U
yncrtote 06paboTkm

252.23. Macc-CrieKTpoMeTpbI/MoHHbIe McToMHMKY Anst TF, 9027 89 000 0

CneumnanbHo paspaboTaHHble U NOArOTOBMNEHHbIE MaCC-
CMEKTPOMETPbI, CNOCOBHbIE NPON3BOANTL NPSIMOK OTOOP

npo6 13 rasossix notokoe UIE; u obnapatolume Bcemu
crnegyoLmMm XxapakTepucTuKkamu:

a) crnocobHble N3MepsATb MOHbI 0T 320 egUHNLL aTOMHOW
mMacchbl unu 6onee n obnagaroLmne paspeLleHnem nyulle,
yem 1 gonsi n3 320;

6) cogepxaT MOHHbIE UCTOYHMKN, U3FOTOBMIEHHbIE U3
HUKeNsl, HUKeNeBO-MeaHbIX CNIaBOB C COAepXKaHMeM
HUKens no Becy oT 60 npoueHToB unu Gonee nnm
HMKENeBO-XPOMOBbIX CMi1aBOB NGO 3alLMLLEHHbIE
MOKPbITUEM U3 HUX;

B) cogepxaT MOHU3aUMOHHbIE UCTOYHUKN C
©omMbapanpoBKON 3neKTpoHaMu;

r) cogepaTt KOMNeKTOPHY0 CUCTEMY, MPUTOAHYH Ans
M30TOMHOrO aHanunaa

25224. MpeobpasoBartenu 4acToThl. 8502 39 800 0;
8502 40 000 0;

CneuuanbHo pa3paboTaHHble Uy NOATOTOBIEHHbIE 8504 40 910 0;
npeobpasoBaTtenu YacToThbl (Takke U3BECTHbIE Kak 8541 59 000 0

KOHBEpTEpbI U MHBEPTOPbI) AN NUTaHWS CTaTopoB
aBuratenemn, ykasaHHblX B NyHKkTe 2.5.2.1.2.4, unu 4yactu,
KOMTMOHEHTbI 1 NoAcOopKM Takux npeobpasoBaTenen
YyacToTbl, obnagatoime o6emmmn xapakTepucTMKkamm:

a) MHorodasHbIN YaCTOTHbIN BbIXo4 B AnanasoHe ot 600 My,
n bonee;

6) BbICOKas cTabunbHOCTL (CO cTabunusawumen YacToTbl
nyywe 0,2 npoueHTa)

25.2.25. CneumnanbeHble CTOMOPHbIE U perynupyoLime KnanaHbl
2.5.2.25.1. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8481 30;
CTONOpPHbIE KNanaHbl 4na obecnedeHnst NOCTynneHns 8481 80

"npoaykrta" unu "xsoctos" UPﬁ B BMAE ra3oBbIX MOTOKOB
OTAENBbHON LEeHTPpUdYrm

252252. KnanaHbl cvnbOHOHIO THMa, pyyHble unu 8481 30;
aBTOMaTu4eckue, CTorNopHbIe N perynupyioLLme, 8481 80
N3roTOBMEHHbIE N3 MaTepuarnos, CTOMKNX K KOPPOo3uu,

Bbi3biBaeMont [JE , unu sawmiieHHble Takumm
mMaTepuanamu, ¢ BHyTpeHHUM gnametpom ot 10 go 160
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MM, crieumanbHo npeaHa3HaYeHHble U NOAroTOBMNEHHbIE

475t UICMOrb30BaHMS B OCHOBHbIX UMK BCOMOraTernbHbIX

cMCTeMaXx ra3oLEeHTPUMYKHBIX YCTaHOBOK MO 0GoraLLeHmio
MosicHMTenbHOEe 3amevaHue. TUNoBble crieumaribHO paspaboTaHHble UMW MOATOTOBMIEHHbIE KiamnaHbl BKIOYaoT
KrnanaHbl CUNbGOHHOMO Tuna, ObICTPOAENCTBYIOLWME 3aropHble KranaHbl, ObiCTPOAeCTBYOWME KranaHbl |
apyrue.

25.23. CneuuaneHo pa3paboTaHHble 1y NOATOTOBIEHHbIE

COOPKM U KOMMOHEHTBI A5 UCMONB30BaHWS Npu

rasoamdpysnmoHHom oboratleHnm
BesogHoe 3amevanue. NMpu razoguddy3noHHOM MeToae pasferneHns N3oTornoB MNPUPOAHOro ypaHa, 06eaHeHHOro
ypaHa unu crneumanbHOro pacliennsalLwerocs mMatepuana OCHOBHOW TexXHOoMnorm4eckom cOopkon sBnseTcs
crneumanbHbld  NOPUCTBIN  ra3oanddy3noHHbIn Gapbep, TENNOOOMEHHUK ANsi OXMaXAaeHus rasa (KoTopblin
HarpeBaeTcs B npouecce cCxaTus), YMMNOTHUTEMbHbIE KhanaHbl W perynupylolme KranaHbl, a Takke
Tpy6onposoabl. Mockonbky B razoanddysnoHHoN TexHonorun ucrnonbsyetcsa ras UE;, sce obopynosaHue,
TpybonpoBoabl M MOBEPXHOCTU U3MEPUTENbHbLIX MpMOOpPOB (KOTOpble BCTYMAT B KOHTAKT C ra3om)
W3roTaBIMBAIOTCA U3 MaTepuarnos, COXpaHsoLMX CTabunbHOCTb npu koHTakte ¢ [IE. . MasopuddysmorHHas

YCTaHOBKa COCTOUT U3 pdaa Takux c60p0|<, TakK YTO UX KONTMYECTBO MOXET ObITb BaXKHbIM NMOKasaTernieM KOHEYHOro
npegHasHavyeHu4.

25.2.3.1. lraszoanddy3noHHble Gapbepbl U MaTepuarns 4ns Ux
N3roToBMNeHUs
2.5.2.3.1.1. CneumnanbHo paspaboTaHHble N NOArOTOBIIEHHbLIE TOHKNE 8401 20 000 0;
nopuctble punetpbl ¢ pasamepom nop 10-100 HMm, 8421 39 800 6

TONWMHOM 5 MM 1N meHbLUe, a Anga TpybyaTtbix dhopm
anameTtpom 25 MM UnNn MeHbLUe, N3roTOBMEHHbIE U3
METanIN4eCcKnx, NONMMEpPHbIX UMM KEPaMUYECKNX

martepunanos, CTOMKMX K Koppo3uun, Bbl3bIBAaEMOM []Fﬁ (CM.

NOSICHUTENbHOE 3amMeYaHue K NyHKTy 2.5.2.4)

2.5.2.3.1.2. CneumanbHO NoAroToBMEHHbIE COEANHEHUS UITM MOPOLLKN 2818 20 000 0;
ONSA U3roToBneHnsa UNLTPOB, YKasaHHbIX B MYHKTE 2903 41 000 0;

2.5.2.3.1.1, paamepom vactuy, meHee 10 MKM 1 BbICOKOW 2903 42 000 0;

OOHOPOOHOCTBLIO UX MO KPYMHOCTU, U3FOTOBIEHHbIE U3 2903 43 000 0;

HWKENsa unu cnnasoB, cogepxalmx 60 npoueHTa nnm 2903 44 000 0;

Bornee Hukens No Becy, okcuaa antomMuHus, ctorkux k LTE 2903 45 000 0;

2903 46 000 0;

NOJTHOCTbHO (bTOpVIpOBaHHbIX yrnesoaopoAHbIX nofiMepoB

y 2903 47 000 0;
¢ ynctoTton no Becy 99,9 npoueHTa unm Gonee

2903 48 000 0;
2903 49 000 0;
2903 51 000 0;
2903 59 000 0;
2903 69 000 O;
7504 00 000 9

25.23.2. Kamepbl anddy3opos. 7310 10 000 O;
CneunaneHo paspaboTaHHble NN NOAroTOBMEHHbIE 7508 90 000 9;
repmMmeTuYHbIE cCoCcyabl ANt NOMELLEHNS B HUX
razoandysnoHHbIX 6GapbepoB, M3roTOBMEHHbIE N3 7611 00 000 0;
sawmwenHHbix ot TTE; martepuanos (cM. nosicHuTernsHoe

7612
3amMedaHue K NyHkTy 2.5.2.4)

25.233. Komnpeccopbl 1 razogyBKu. 8414 80 900 0

Cneu,maano pa3pa60TaHHb|e nnn noaroToBrneHHbIe
KOMMPeCCOopbl Uin ra3oayBKM C NpoOn3BOANTENIbHOCTbIO Ha

Bxoge 1 ky6. metp TTF; B MuHyTy unm Gonee 1 ¢
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haeneHuem Ha Bbixoge Ao 500 klMa, npeaHasHayYeHHble
ONs JONrOBpPEMEHHOW 3KcnnyaTtaumm B cpeae UPE unm

6e3 Hero, a Takke oTaenbHble COOPKU TaKMX KOMMPECCOPOoB
1 ra3ofyBOK.

OTV KOMNPECCOopPbI U ra30ayBKM MMEIOT nepenaj AaBneHns
10:1 unn MeHee U n3rotaenueatoTcs U3 cTonkux k UE

MaTtepuarnoB UK 3aLLMLLEHHBIX OT Hero (CMm.
NOSICHUTENbHOE 3amMeYaHne K NyHKTy 2.5.2.4)

2.5.2.34. YNnNoTHEeHUs BpaLLaloLLnXcs Banos. 8484 10 000 9;
8484 90 000 0;
CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8487 90 900 0

BaKyyMHbI€ YMITOTHEHWS], YCTAHOBIIEHHbIE HA CTOPOHE
rofadv u Ha CTOPOHe BbIXo4a Af1s YNroTHeHWs Bana,
COeOMHSIIOLLErO POTOP KOMMPECcopa Unm rasofyBKu ¢
NPUBOAHLIM ABUraTenem ¢ Tem, 4tobbl oGecneynTb
HaOeXHYI0 repMeTu3aumio, NpeaoTBpaLLaloLLy0 HaTekaHne
BO3/yXa BO BHYTPEHHIOIO KaMepy KoMnpeccopa unm
rasoflyBkm, kotopas HanonHeHa UF; . Takue ynnoTHeHus

006bIYHO NPOEKTUPYIOTCA HA CKOPOCTb HaTeKaHusl
OydepHoro raza meHee 1000 ky6.cm/MuUH

25.2.3.5. TennoobmenHuku Ans oxnaxaenns TJE; . 8419500000

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
TEnNooOMEHHNKN, U3rOTOBMNEHHbIE UMW 3aLUULLIEHHbIE U3

croikux k UE; maTepnanos (cm. nosicHutensHoe
3ameyvaHue K NyHKTy 2.5.2.4) n paccumTaHHbIe Ha CKOPOCTb

N3MeHeHVs1 JaBneHus, onpeaensiowero yteyky, meHee 10
Ma B yac npu nepenage gaenenusn 100 klMa

2.5.24. CneumaneHo paspaboTaHHble N NOArOTOBMEHHbIE
BCMoMoraTernbHble CUCTEMbI, 000PYAOBaHNE Y KOMMOHEHTbI
ONs Mcnosb3oBaHMs Npu razoanddy3noHHOM oboralleHmm

BBogHble 3amevaHusi. BcnomoratenbHble cucTeMbl, 060pyaOBaHWE M KOMMOHEHTbI Ans ra3oanddy3noHHbIX
YCTaHOBOK M0 06OralleH o NpeacTasnsaoT cobol cucTeMbl yCTaHOBKM, Heobxoaumble ans nopaun TUE: B
rasogmdy3noHHyto cOOpKy, Ons CBA3WM OTAerNbHbIX COOpok Mexay cobori u obpas3oBaHus kackagoB (Mnu
CTyneHemn) C LEenbl MOCTENEHHOrO OOCTWXKEHWs Oornee BbICOKOro oboralleHnsi n m3BnedeHus "npoaykra” wu
"xsoctoB" UE; 13 AnddysmoHHbIx Kackafos. BBuUAY BbICOKOMHEPLIMOHHBIX XapaKTEPUCTUK AUDPY3NOHHBIX
kackagoB noboe npepbiBaHue ux paboTbl, 0COBEHHO UX OCTAHOBKA, MPUBOAAT K CEpPbe3HbIM MOCHeACTBUSIM.
CnepoBaTenbHO, Ha ras’oanddy3MoHHOW YCTaHOBKE BaXHOE 3HayYeHWe WMeKT CTPoroe U MOCTOSHHOE

nogaepXxaHme BaKyymMa BO BCEX TEXHOJIOTMYEeCKUX CUCTemMax, aBToMaTu4decKkaa 3awmta OoT aBale|7| n TOYHOE
aBTomMaTn4ecKkoe perynmpoBaHue MnoToKa rasa. Bce ato npmnBoAuUT K HeOﬁXOﬂ,I/IMOCTI/I OCHalWleHna YyCTaHOBKU

BONMbLUMM KOMUYECTBOM CrieuuasibHbIX M3MePUTENbHLIX, PETYNMPYIOLWMX 1 ynipaBnsowmx cuctem. O6biiHo TTF,
ncnapsieTcs U3 LMIMHAPOB, NMOMELLEHHbIX BHYTPY aBTOKABOB, M Nodaetcsl B ra3oobpasHon hopMe K BXOLHbIM
TOYKaM Yepes CUCTeMy KOMSIEKTOPHbIX TpyGonposodos kackaaa. "Mpoaykt" u "xsoctel" T, noctynatowme n3
BbIXOAHbLIX TOYEK B BuAe razoobpasHblX MOTOKOB, MPOXOAAT Yepe3 CUCTEMY KOMMEKTOPHbIX TpybonpoBoaos
Kackaga nmbo K XONOAHBIM MOBYLIKaM, NGO K KOMMPECCOPHbIM CTaHuusM, rae rasoobpasHbin notok UEs,

CKWXKaEeTCa U 3aTeM MNOMELLAEeTCsl B COOTBETCTBYHLUME KOHTEMHEPbl ANs TPaHCMOPTUPOBKU UMM XPaHEHUs.
MockonbKy razogmddys3noHHas ycTaHOBKa MO oborawieHuio MMeeT Bornbluoe KONMMYeCTBO rasognddy3moHHbIX
cbopoK, cobpaHHbIX B Kackagbl, CO34AOTCH MHOTOKUIIOMETPOBbLIE KOMNMEKTOPHbIE TPyOOMpoBOAbl KackagoB C
TbICAYaMM CBapHbIX LUBOB, MPWYEM CXE€Ma OCHOBHOW YacTM WX COEQUHEHWA MHOroKpaTHO MOBTOPSIETCS.
O6opynoBaHne, KOMMOHEHTbI M CcUCTEMbl TPybOMpPOBOAOB M3roTaBNMBaKOTCA C  COOMOOEHUMEM  BbICOKMX
TpeboBaHMI K BaKyyM-MNOTHOCTU 1 YNCTOTE 0O6paboTku.
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MosichutenbHoe 3amevaHue. [lepeyncneHHoe o6opydoBaHWe BCTyNaeT B HEMNOCPEACTBEHHbI KOHTaKT C
TEXHoMornyeckum rasom JE; nnv HenocpeacTBeHHO perynupyeT pacxop rasa BHYTPU kackada. KopposvoHHo-

CTOMKME K U:Eﬁ MaTepuanbl BKIo4akT Medb, MeOHble chnnaBbl, HepXaBelLly CcTallb, antoMuHUK, oKcug
antoMnHnA, antoMnMHMEBbIE CryaBbl, HUKENb U cnnaBbl, coaepXalluune 60 npoueHTa unn oonee Hukens no BeCy,

1 PTOPUPOBaHHbIE YINEBOAOPOAHBIE MNOMUMEPHI.

2.5.2.4.1. Cuctembl nogayn/cnctembl oTBoAa "npogykta” n "XBocToB".

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
TEXHOOorM4yeckne cuctembl Unu obopynosaHve ons
oboratuTenbHbIX 3aBOA0B, U3FOTOBMEHHbLIE UMK

3alMLLEHHbIE N3 CTONKMX K T Eﬁ MaTtepuanoB, BKno4vaa:

25.24.1.1. MuTatowme aBTOKNaBbI, MEYM UM CUCTEMBI, UCMONb3YEMbIE

ansa nogaun TTE; B npouecce oboralieHns

2.5.24.1.2. HecybnumaTopbl, XonogHble NMOBYLLKU UMW HACOCHI,

ncnonsdyemsle ans oteoaa UJE; B npouecce o6oralyeHuns
Ha nocrneayoLlyto nepedavy ans Harpeea

YcTaHoBKM ANs KpUCTannusauum 1 nepesoaa B Xuakoe
cocTosHue, ucnonbayembie Ans otsoaa TTE; B npouecce

25.24.13.

oGoraweHus, nytem cxatus v nepesopa UE; B xuakyio
unu Teepayo popmy

YcTtaHoBkM nogayun/oteoga "npoaykTta” unu "xsocTtos" ons
TpaHcnopTnposkn TJE; B KOHTEHEpbI

25241.4.

25.24.2. Cucrtembl KONNEKTOPHBLIX TPYOONPOBOAOB.

CneumnanbHo pa3pa6OTaHHble nnn noaroToBrieHHbIe
CUCTEMbDI pr60ﬂpOBOD,OB N CUCTEMbI KONJEKTOPOB AnA

yoepxanusi TJE; BHYTpU rasoandysnoHHbIX kackaaos.

MosicHnTenbHOE 3ameyaHme. JTa ceTb TPyOONPOBOAOB NpeacTaBnseT cobor cuctemy ¢ "OBOAHBIM" KOMMEKTOPOM,

roe Kaxaasi suelika coeiMHeHa C KaXabIM M3 KOJIIEKTOPOB.

25.243. BakyymHble cuctembl
2.5.24.3.1. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
BaKyyMHbIE MarMcTpanu, BakyyMHble KONEKTOPbI U
BaKyyMHbI€ HAacOCbl NPON3BOANTENBLHOCTLIO 5 KyD. MeTpoB
B MUHYTY unu 6onee
25.24.3.2. BakyymHble Hacochl, cneuuansHo pa3paboTaHHble nnu

NOAroToBNeHHbIe Ans paboTsl B copepxawmnx TTE;
rasoBbIX cpedax U U3roToBIEHHbIE N3 KOPPO3UNOHHO-
cromkux k JF; matepnanos nnu sawmiierHble umu. Otm

HaCOCbl MOTyT ObITb MNK poTaumMOHHbIMK NN
NOopLUHEBbLIMU, UMETb BblTECHAKOLLNE U

8401200000

8417 90 000 O;
8419 89 98;
8514 19 900 0;
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;
852990 109 0

8413 70;
8414 10;
8419 89 98

8414 30;
8419 60 000 0;
8419 89 98

8413 70;
8414 10

840120 000 0

840120 000 0

8414 10 250 O;
8414 10 810 O;

8414 10890 0
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(bTOpI/ICToyFJ'IepO,EI,HbIe YNINOTHEHUA, a TaKKe B HUX MOTyT
NpUCyTCTBOBATH CneunaribHble p860'~ll/|e XNOKOCTU

25.2.4.4. CTONOpHbIE M perynupyroLLme KnanaHsi. 8481 10;
8481 30 910 8§;
CneunanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8481 30 990 8;

CcnbGOHHBbIE KNanaHbl, pyYHble NN aBTOMaTUYECKNE, 8481 80

CTOMOPHbIE UNW PErynupytoLine, N3roToBNeHHbIe 13
crorkux k TJE; maTepnanos, Ans yCTaHOBKM B OCHOBHbIX 1
BCNomMoraTernbHbIX cucTeMax rasoangdysnoHHbIX
YCTaHOBOK MO 0boraLleHuno

25.245. Macc-CriekTpoMeTpbI/oHHbIe MCTOMHIKY Anst TTF . 9027 89 000 0

CneumanbHo pa3pa60TaHHb|e nnn noaroToBrneHHble Macc-
CNEeKTpoMeETpHhlI, CnocobHble npon3BoanTb I'IpFIMOI7I 0T60p

npo6 13 rasoBbIX MOTOKOB UP;J- 1 obnagaroLme Bcemmn
crnepyroLMMn XapakTepUCcTUKaMu:

a) CNocobHble N3MepATb MOHbI OT 320 eaMHUL, aTOMHOM
mMacchbl Unv 6onee n obnagatowmne paspeLleHnem nydlle,
yem 1 pgonsi n3 320;

©0) cogepxaT MOHHbIE UCTOUHMKWN, N3FOTOBIIEHHbIE U3
HVKenNsl, HUKeNneBo-MeaHbIX CNaBoB C COAepXaHeM
HUKerns no Becy oT 60 npoueHToB unu Gonee nnm
HMKENeBO-XPOMOBbIX CMMaBoB NGO 3alLMLLEHHbIE
MOKPbITUEM U3 HUX;

B) cogepkaT MOHU3aUMOHHbIE UCTOYHUKN C
©oMbapanpoBKON anekTpoHaMu;

r) cogepat KOMNEeKTOPHY CUCTEMY, MPUTrOAHYH Ans
M30TOMHOro aHanusa

2.5.2.5. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
cucTeMbl, 06opyaoBaHNE M KOMMIOHEHTbI Afs
NCMONb30BaHUS Ha YyCTaHOBKaX a3poAMHAMUYECKOro
oboralleHus
BBoaHble 3aMevaHus. B npoueccax aspoanHammnyeckoro oboralleHus cMecb razoobpasHoro 1] Eﬁ W Nerkoro rasa

(BO,EI,O[Z)OJ:!I mnn renvu7|) CXMMaETCA N 3aTeM NponyckaeTcd 4yepes3 pasgendrowme 3rneMeHTbl, B KOTOPbIX N30TOMHOEe
pasgeneHne 3aBepLuaeTcda nocpeacTtsoM nonyvyeHua OonbLUMX LI,eHTpO6e)KHbIX Ccun no reoMmeTpun KpVIBOJ'IVIHeI?IHOIZ
CTEHKMN. YCnewHo pa3pa60TaHb| ABa npouecca 3Toro Ttmna: npouecc conyioBoro pasgeneHnda n npouecc BI/IXpeBOIZ
pr6KI/I. Onsa obowux npoueccoB OCHOBHbIMM KOMMOHEHTAMW KaCKada pasgerneHuna AaBnarTcda unnmnHaopuyveckune
KopnycCa, B KOTOPbIX pa3MelleHbl cneuuarnbHble pa3fernnTelibHble 3NeMeHThl (conna nnn BUXpeBble pr6KI/I),
ra3oBble KOMMPECCOoPbl U TennoobmMeHHWKN ons yoanexHusa o6paayrou.|,erocs:| npu cxatum tTenna.

Ons aspoanHamMmmnyecCkmnx yCTaHOBOK Tpe6yeTC;| Lenbin pAO TakuX KackagoB, TaK YTO UX KOJIMHECTBO MOXKET
CNyXnTb BaXHbIM MNoOKa3aTeyieM KOHEe4YHOro Wuncnosib3oBaHUA. nOCKOJ'Ibe B aspoaMHaMmn4yeckomMm npolecce

ncnonbayerca UJF, , noBepxHocTn Bcero obopynosaHusi, TpyGONpOBOAOB U U3MEPUTENbHBLIX NPUBOPOB (KoTopble
BCTYNalOT B KOHTaKT C rasoMm) AOSKHbI M3roTaBnmMBatbCs UM ObiTb 3alUuLLEHbI MOKPLITUEM W3 MaTepuarnos,
COXPaHSIIOLLMX YCTONUYMBOCTb Npu KoHTakTe ¢ UTE; .

MosicHuTenbHoe 3amevaHne (K nyHkTam 2.5.2.5.1-2.5.2.5.12). 3nemeHTbl, yKasaHHble B NyHKTax 2.5.2.5.1-
2.5.2.5.12, BcTynaloT B HENOCPeACTBEHHLIA KOHTAKT C TEXHONOMMYECKUM ra3om []Eﬁ, nnbo HenocpeacTBeEHHO
perynupyoT NoTok B Npegenax kackaga.
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Ctpanuua 20

Bce NOBEPXHOCTN, KOTOpPble BCTYNAKT B KOHTAKT C TEXHONOrM4YeCkMmMm ras3om, LUEerIMKOM Wn3rotaBiiMBalOTCA U3

CTOMKMX K U:Eﬁ MaTtepuanoB unn 3awuuaroTca MNOKpbITMEM W3 TakKMUX MaTepuanos. Ona uenen MYHKTOB,

OTHOCALWLKMXCA K 2dNleMeHTaM alspoanHamMn4yeckoro oboraiieHus, KOppO3VIOHHO-CTOl7IKI/Ie K U:Eﬁ MaTtepunanbl

BKIIOYAOT Meb, MeOHbIE CMIaBbl, HEPXABEIOLLYIO CTarb, anioMUHWIA, OKCU antoMUHUS, anioMUHUEBbLIE CNaBhbl,
HUKENb WM crnasbl, cofepxalne 60 MpoueHToB wnu Goree HUKEns Mo Becy, a Takke (TOPUPOBaHHbIE

yrnesoaopoAHble nonmmep.bl.

2.5.2.5.1. PasgenutenbHble conna un nx cbopku.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
pasgenuTenbHble Conna, COCTOSLNE M3 LeneBUaHbIX
W30rHYTbIX KaHarnoB C paguMycoM nu3rnbda mexHee 1 Mm,
KOPPO3MOHHO-CTOMKUX K TTE; 1 MMEroWwmnx BHYTPEHHIOK
PEXYLLYI KPOMKY, KOTOpasi pasaensieT npoTeKkarLuii
Yepes comnno ras Ha Aee dpakuum

2.5.2.5.2. BuxpeBsble TpyOKku 1 nx cbopku.

CneumanbHo pa3paboTaHHble UMK NOoAroTOBIEHHbIE
BMXPEBbIE TPYOKM, MMetoLLMe LUMMHOPUYECKYIO UM
KOHYco0GpasHyto oopMy, U3rOTOBIEHHbIE N3 KOPPO3UOHHO-
ctoiikux k TJE; mMaTepuanos nnm sawmieHHble

MOKPbITUEM M3 TAKUX MaTepuanos U NMEKLLME OSHO UK
fonee TaHreHunanbHoe BXoAHOe oTBepcTme. TpyoKn MoryT
ObITb OCHaLLleHbl OTBOAaMU COMOBOO TUMNa Ha OAHOM MIK
Ha 06omx KoHUax

8401200000

840120 000 0

MosacHuTenbHoe 3amedvaHue. MNutatenbHbln ras nocrtynaet B BUXpPEBYIO pr6Ky Nno KacaTesribHOM C OOHOro KOHua
nnn 4epes 3akpyduearowime nonaTtky, ninn 4epei3 MHOrovYncrieHHble TaHreHunaribHble BXOOHble OTBEPCTUA BOONb

Tpy6KuU.

2.5.2.5.3. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
KOMMPECCOopbl Ui ra3ofyBKU, N3rOTOBIEHHbIE U3
kopposunoHHo-cTorkux k UEs 1 Hecywemy rasy (Bogopoa
WNu renuin) maTtepuanos

2.5.2.54. YNnNoTHEeHUs BpaLLaloLLNXCs Baros.

CneumanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE
YNNOTHEHUS] BPaLLAIOLLMXCA BarioB, yCTAHOBMEHHbIE Ha
CTOpOHE NoAayM U Ha CTOPOHE BbiXoda Ans YNioTHEeHUs
Bara, COeMHSIOLLEr0 POTOP KOMMpeccopa Unu poTop
ra3ofyBKW C NPUBOAHbLIM ABUraTeNeM C TeMm, YTOGbI
obecneunTb HaOEXHYI repMeTM3aumto,
NpeaoTBpaLLatoLLyo BbIXOL TEXHOMOMMYECKOro rasa unm
HaTekaHue BO3ayXa Ui YMnoTHAOLLEro rasa Bo
BHYTPEHHIO KaMepy KoMnpeccopa Unu ra3oayBKu,

KOTOpaA 3anofiHeHa CMeCbto UPﬁ , W HECyLlero rasa

2.5.2.5.5. TennooObMeHHUKN AN oxXNaXaeHus rasa.

CneumanbHo paspa60TaHHb|e nnn noaroToBreHHbIe
TeI'IJ'IOO6MeHHI/IKI/I, N3roToBJi€HHblE€ N3 KOPPO3NOHHO-

CTOMKMX K []Fﬁ mMaTtepunanoB nnm 3alulieHHble

NOKPbLITUEM U3 TaKUX MaTepuanos
2.5.2.5.6. Koxyxu pasgensoLmx anemMeHToB.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE

8414 80 900 0

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

8419 50 000 0

8401 20 000 0

[okyMeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro coHaa us 6onee 25 000 000 HopMaTUBHO-NPABOBbLIX U HOPMATUBHO-TEXHUYECKUX JOKYMEHTOB


http://docs.cntd.ru/

O6 yTBepXOeHWUN cnucka saepHbIX MaTepuanos, 060pyaoBaHust, crneumanbHbIX HeSAePHbIX MaTepUarnioB U COOTBETCTBYHOLLIMX Ctpanuua 21
TEXHOMOIMWiA, NoANaAatoLLMX Nog SKCMNOPTHLIN KOHTPOSb
lMocmaHoeneHue lNpasumenscmea P® om 16 utona 2022 . Ne 1285

252517.

2525.71.

252572

25.25.73.

2525.7.4.

2.5.258.

2.5.2509.

25.2.59.1.

252592

2.5.2.5.10.

KOXYXM, U3rOTOBMNEHHbIE U3 KOPPO3UOHHO-CTOMKMX K 1T Es

MaTepuanoB UK 3allULLEHHbBIE MOKPLITUEM U3 TaKnX
MaTepunanos, Ans NOMELLEHUS B HUX BUXPEBLIX TPYOOK nnm
pasgenuTenbHbIX conen

Cuctembl nogayn/cnctembl oTBoAa "npogykta” n "XBocToB".

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
TexXHororn4yeckmne cuctemol Unu obopynosaxHve ons
oboraTuTenbHbIX YCTAaHOBOK, M3rOTOBMEHHbIE 13

Koppo3noHHo-cTolikux Kk TTE,; matepnanos unm
3alUULLEHHBIE MOKPLITUEM U3 TaKUX MaTepuarnos,
BKNOYatoLLMeE:

MuTalowme aBToKNaBbl, NEYN UM CUCTEMBI, UCMONb3yeMble
ana noga4n TE; ansa npouecca o6oraweHus

HecybnmmaTopbl (MnNun XonogHble NTOBYLLKW),
ncnonb3yemble Ans BoiBeaeHust Harpetoro TTE; u3
npotiecca oboralleHns Ans NocneayoLwero nepemMeLLeHms
CTaHunn OTBEPXKAEHUS UITN OXDKEHNS, UCMONb3yeMble
Aans soiBeaenus TTE; 13 npouecca oboraieHns nytem

oxatna n nepesoaa UF; B xuakyo unu Teepayto dopmy

CraHunun "npogykta" nnu "XBocToB", ucnonb3yemble A
nepemelleHns TTE; B koHTelHepbI

Cucrtembl KONNEKTOPHBLIX TPYOONpPoBOAOB.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
CUCTEMbI KOJNEKTOPHbIX TPYOGONPOBOAOB, N3rOTOBMNEHHbIE

13 KOPPO3NOHHO-CTOMKMX K TTE: matepuanos unm
3aljuLieHHble NOKPbITUEM U3 TaKUX MaTepuanos, And
yaepxXaHua UFﬁ BHYTPU a3pognHaMnN4eCKmnx KackaaosB.
Ota ceTb TpyOONPOBOAOB NPeACTaBNseT cO6ON cucTeMy ¢

"0BOVHBLIM" KOMMNEKTOPOM, rAe Kaxabll Kackag unu rpynna
KackagoB COeAMHEHbI C KaXabIM 13 KOMNeKTopoB

BaKyyMHbIe CUCTEeMbI N HacoCbl

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
BaKyyMHbl€ CUCTEMbI, COCTOSILLINE U3 BaKyyMHbIX
MarucTpanei, BakyyMHbIX KOJNIEKTOPOB 1 BaKyyMHbIX
HacoCcoB U NpedHa3HadYeHHble Ans paboThbl B cogepKallumx

TUE; rasosbix cpepax

CneumanbHo pa3paboTaHHble UK NOArOTOBIEHHbIE
BaKyyMHble Hacochl Ans pabotsl B copgepxawmnx TTE
rasoBbIX Cpeaax M U3roToBMEHHbIE U3 KOPPO3UNOHHO-
cromkux k UUFs; maTepuanos nnu sawumiieHHble

MOKPbITUEM U3 TaKUX MaTepunanos. B aTux Hacocax moryT
NCMornb30BaTbCs YNIOTHEHNS N3 hTop3amMeLLEHHbIX
YIrneBoAOPOAOB U creLmanbHble paboume Xuakoctu
CneumanbHble CTOMOPHbIE W perynupytoLLme KnanaHbi.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
CcunbMOHHbIE KranaHbl, pydHble UM aBToMaTU4Yeckme,
CTOMOPHbIE UMW PErynUpyoLLINe, N3roTOBMNEHHbIE N3

KOppO3I/IOHHO-CTOl7IKI/IX k TJ Etﬁ maTtepuanos nnm

8419 89 98

8419 89 98

8419 89 98

8419 89 98

8419 89 98

840120 000 0

8401 20 000 0

8414 10 250 O;
8414 10 810 O;
8414 10890 0

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

8481 80
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3alluLlieHHble NMOKPbITUEM U3 TaKNX MaTtepuarnos,
aAnameTpom oT 40 mm u Gonee Aana MOHTaXa B OCHOBHbIX U
BCnomorarteribHbliX CucTemMax yCTaHOBOK
aspognHamMmmn4ecKkoro oboraweHuns

25251 Macc-CrieKTpOMETpbI/MOHHbIE MCTOMHMKY Anst T . 9027 89 000 0

CneumnanbHo paspaboTaHHble NN NOArOTOBINEHHbLIE MACC-
CMEKTPOMETPbI, CNOCOBHbIE NPON3BOANTL NPSIMOM OTOOP

npo6 13 rasosbix notokoe UIE: u obnapatolume Bcemu
CreayoLwyMmn XxapaKkTepucTUKamm:

a) crnocobHble N3MepATb MOHbI OT 320 eguHNLL aTOMHOW
Macchbl unv 6onee u obnagaroLmne paspeLleHnem nyulle,
yem 1 gonsi n3 320;

6) cogepaT MOHHbIE UCTOYHVKW, U3FOTOBIIEHHbIE 13
HUKensi, HUKeneBo-MeAHbIX CNNaBoB C COAepXKaHeMm
HuKens no Becy ot 60 npoueHToB unu bonee nnu
HUKENEeBO-XPOMOBbIX CMaBoB NNBO0 3alUMULLEHHbIE
MOKPbITUEM U3 HUX;

B) coepXaT MOHU3aUMOHHbLIE UCTOYHUKN C
©omMbapanpoBKON anekTpoHamu;

r) cogepxaTt KOMNSeKTOPHY CUCTEMY, MPUTrOAHYHO Ans
M30TOMHOrO aHanusa

2.5.2.5.12. Cuctembl otaenenns TTF; OT Hecywyero rasa.

CneumanbHo pa3paboTaHHble U NOAroTOBIIEHHbIE

cuctemsl Anst otaenenus UEz oT Hecyuero rasa

(Bogopoaa unu renus)
MosicHuTenbHble 3amedvaHusi. CUCTeMbl, yKasaHHble B NyHkTe 2.5.2.5.12, npegHasHadeHbl Ons1 COKpaleHust
copepxaHus TIE; B Hecyllem rase [O OQHOW 4acTM Ha MWIINIMOH UMM MeHee W MOTyT COAepxarb Takoe
obopynoBaHue, Kak:

a) KpUOreHHble TennooOMEHHUKM U KpuocenapaTopbl, CNocobHble co3gaBatb Temnepatypy 153 K (-120°C) nnn
HUXE;

6) BnoKM KpMOreHHOro oxnaxaeHusi, cnocobHble co3naBatb TeMnepatypy 153 K (-120°C) unm Huxe;

B) Bnokn pa3genuTernbHbIX conen nnn BuXpeBbliX pr60K ana otaeneHua | Eﬁ OT HecyLllero rasa,
l') XOoJN1o4Hble NOBYLUKN []Eﬁ , CNOCOGHbIE KOHOEeHCcMpoBaTb 1] Eﬁ .

2.5.2.6. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
cucTeMbl, 060pyL0oBaHNE M KOMMOHEHTbI AN
NCMONb30BaHNUS Ha YCTaHOBKaX XMMNYECKOro obmMeHa unm
MOHOODOMEHHOro oboratlleHust:

BeogHble 3ameuvaHusi. HesHauuTenbHOe pasnuyMe W30TOMOB MPUPOAHOMO ypaHa, 06edHEeHHOro ypaHa unu
crneumnanbHOro pacLlennsaioLIeroca Martepuana no macce npUBOAUT K HEBGOMbLUUM U3MEHEHUAM B paBHOBECUAX
XMMWYECKMX peaKkuuii, KOTopble MOTyT UCMONb30BaTbCA B KAYECTBE OCHOBLI NS pasfeneHusl U30ToMoB. YCrewHo
pa3paboTaHo ABa NpoLecca: XUAKOCTHO-KUAKOCTHbIA XUMUYECKUIA OBGMEH U TBEPOO0-KUAKOCTHBIA MOHHBIN OBMEH.
B npolecce XUOKOCTHO-KUAKOCTHOMO XWUMMUYECKOro obMeHa B MPOTMBOTOKE MPOUCXOAUT B3aUMOOENCTBUE
HECMELLMBAIOLLIMXCA XUAKMX (pa3 (BOAHbLIX UMK OpraHNYecknx), YTo NPMBOAMUT K 3odeKTy KackaampoBaHUS ThiCAY
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cTagun pasgeneHusi. BogHas ¢hasa coctout M3 xnopuaa ypaHa B pacTBOPE COMSIHOM KUCMOTbI; OpraHnyeckas
basza COCTOUT M3 IKCTpareHTa, coaepXxallero Xrnopug ypaHa B opraHudeckoM pactBoputene. KoHTakTHbIMK
dunsTpammn B pasgenuternibHoM Kackage MOryT SIBMSATbCS KWMOKOCTHO-XMOKOCTHble OOMEHHbIE KONMOHHLI (Takue,
Kak nynbCaLVOHHbIE KOMTOHHbI C CETYATLIMU Tapernkamm) U XXUOKOCTHbIE LeHTPUMYXKHbIE KOHTaKTHbIE PUNLTPbI.
Ha obounx KoHuax pasgenuTenbHOro kackaga B Lensax obecneyveHns pedniokca Ha KaXaoM KOHUEe HeobxoauMbl
XUMUYECKMe npeBpalleHunst (OKUCNeHNe 1 BOCCTaHOBIEHNE). MaBHas 3agada KOHCTPYKLMN COCTOUT B TOM, YTOObI
He [ONyCTUTb 3arpA3HEHUS TEXHOMOrMYEeCKMX MOTOKOB HEKOTOPbIMM WMOHamMu MeTannoB. B cBA3M ¢ aTum
NCNOMb3YKTCA NNACTUKOBbIE, MOKPbITbIE MMACTUKOM (BKIOYas NpUMEHeHNe (OTOPUPOBAHHLIX YrIeBOAOPOAHBIX
nonMMepoB) M (UNKN) MOKPbITbIE CTEKNTOM KOMOHHbI U TpybonpoBoabl. B TBEpPAO-KMOKOCTHOM MOHOOOBMEHHOM
npouecce oboraweHne aOocTuraeTca nocpeacTteom agcopbumn/oecopbumm ypaHa Ha cneunanbHOW OvYeHb
ObICTpOOENCTBYOLWEN MOHOOBMEHHON cMmone unu agcopbeHTe. PacTBop ypaHa B CONSHOM KUCMOTE M Opyrue
XUMUYECKME peareHTbl NPOoMycKalTCss 4Yepe3 uunuHapuyeckne oboraTuTenbHbIE KOMOHHbLI, coepXKalime
YNNOTHEHHbIE cnoun agcopbeHTa. [Ina nogaoep)kaHns HENPEepPbIBHOCTU NpoLecca Heobxoanma cucteMa pediokca
B Lensix BbIcBOOOXAEHNs1 ypaHa M3 agcopbeHTa oOpaTHO B XWAOKWIA MOTOK C TeM, YTOObI MOXHO Oblno cobpaTtb
"npogykt" u "xBocThl'. JTO [JocTUraeTcd MyTeM WCMNONb30BaHWUS MOAXOOSAWMX XMMWUYECKUX peareHToB
BOCCTaHOBMNEHUS/OKNCINIEHMS, KOTOPbIE MOMHOCTLI0 PErEHEPUPYIOTCA B pasferNibHbIX BHELIHUX NETNSAX U KOTopble
MOTyT YaCTU4HO pereHepupoBaTbCa B CaMMX U3OTOMHbIX pa3genuTenbHbIX KonoHHax. MpucyTcTeme B npouecce
ropsi4nx KOHLEHTPUPOBAHHbBIX PAaCTBOPOB COMSIHOM KMCMNOThI TpeDbyeT, 4ToObl 060pynoBaHNe GbINo N3roTOBMEHO M3
cneumarnbHbIX KOPPO3MOHHO-CTOMKNX MaTeprarnoB U 3allULLEHO NOKPLITUEM N3 TaKUX MaTepuarnos.

2.5.2.6.1. KnOKoCTHO-KMAKOCTHLIE OOMEHHbLIE KOMOHHbI (XMMNUYECKNI 8401 20 000 0
obmeH).

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
NPOTUBOTOYHbIE XUAKOCTHO-KNOKOCTHbIE OBMEHHbIE
KOIMOHHbI, UMeloLLMe MeXaHUYeCKMIn CUNOBOW BBOA AN
ypaHoBoro oboralleHnsi ¢ UCMonb30BaHNeM npotiecca
Xnmunyeckoro obmeHa. [1ns Koppo3MOHHOWM YCTONYMBOCTH K
KOHLEHTPUPOBAHHbIM PACTBOPAM COSSIHOWM KUCIOThI 3TU
KOIMOHHbI U X BHYTPEHHNE KOMMOHEHTbI 0ObIYHO
N3roTaBnMBalTCA U3 NOAXOASLLUNX MITACTUKOBBIX
MaTepunanoB (Takux, kKak ToOpMpoBaHHbIE
YrNeBogopoaHbIE NONMMEPbI) UMK CTEKNA UMK 3aLUMLLEHbI
NOKPbITUEM U3 Taknx matepuanoB. KONoHHbI 00bIYHO
NPOEKTUPYIOTCHA Ha Bpems npoxoxaeHus B kackage 30 ¢
unun MeHee

2.5.2.6.2. LieHTpndyxHbIE XNOKOCTHO-KUOKOCTHBIE KOHTAKTHbIE 8401200000
UNLTPbI (XMMUYECKUIA OOMEH).

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
LEHTPUAYKHbIE XKNOKOCTHO-KMAKOCTHbIE KOHTAKTHbIE
vnbTpbl Ans oboralleHns ypaHa ¢ UCMonb30BaHeM
npolecca xumMmyeckoro obmeHa. B Takux dounsrpax
UCMNOnb3yeTcsi BpallleHUe Ansi NonyyYeHus 1 XXUOKNX
MOTOKOB, a 3aTeM LieHTpobexHas cuna ans pasgeneHus
das. [Ansa KoppPO3NOHHON CTONKOCTU K KOHLLEHTPUPOBAHHbLIM
pacTBopaM COSSTHOW KNCNOTbl KOHTAKTHbIE (PUNLTPbI
N3roTaBnMBalTCs M3 COOTBETCTBYIOLLMX NACTUKOBbIX
MaTepunanoB (Takux, kak TopMpoBaHHbIE
YrMeBOOOPOAHbIE NONMMEPLI) UMK 3aLLMLLAKTCS
MOKPbITUEM U3 HUX UnK cTekna. LieHTpudyxHble
KOHTaKTHble pmnbTPbl 0OLIYHO MPOEKTUPYIOTCS HA Bpemst
npoxoxaeHus B kackage 30 ¢ unu meHee

2.5.2.6.3. Cuctembl n obopynoBaHue Ans BOCCTAHOBEHUS ypaHa
(Xrmunyeckmin obmeH)
25.2.6.3.1. CneuuaneHo pa3paboTaHHble Ny NOATOTOBIEHHbIE 8401 20 000 0

AYENKN ANEKTPOXNMNYECKOro BOCCTaHOBIIEHUA OANA
BOCCTAHOBJIEHUA ypaHa 13 OQHOro BaJieHTHOro COCToAHUA
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B Apyroe Ans oboralleHns ypaHa ¢ UCMonb30BaHNEM

npouecca xummnyeckoro ooMeHa. Matepuansl syeek,

HaxoadaLMecs B KOHTaKTe C TEXHOMNOrMYeCcKUmu

pacTBopamMu, OOMMKHbI 6bITb KOPPO3NOHHO-CTONKUMU K

KOHLIEHTPUPOBAHHbLIM pacTBOPaM COMSIHOW KUCMOThI
MosicHuTenbHoe 3amevaHue. KaTogHbil OTCEK SYENKM OO0MKEH OblTb CMPOEKTUPOBaAH Takmm obpasom, 4TOObI
npenoTBpaTUTb NOBTOPHOE OKMCNEHUe ypaHa Ao 6onee BbICOKOro BaneHTHOro coctoaHus. [ing yaepxaHus ypaHa
B KaTOOHOM OTCEKe fiYenKka MOXET MMETb HeMpoHuuaemylo guadparMeHHyio mMembpaHy, M3rOoTOBMEHHYH W3
cneumanbHOro KaTMoOHHO-0bMeHHOro Mmarepumana.

KaToa cocTouT M3 COOTBETCTBYIOLLIErO TBEPAOro NPOBOAHMKA, TAKOro, KaK rpacuT.

25.26.3.2. CneuuanbHo paspaboTaHHble UMW NOArOTOBIEHHbIE 8401 20 000 O;
cUCTEMbI [Nt U3BNeYeHnst TT+4 13 opraHnieckoro noToka, 8413 70;
8414 10;

perynmposaHuna KOHUEHTPpaUUn KNCNOoTbl U ONA 3anofiHEeHUA
AYeeK ANEeKTPOXMMNYEeCKOro BOCCTaHOBJ1EHNA Ha
npon3BoOCTBEHHOM BbiXO4e Kackaga

MosicHMTenbHOE 3aMedaHne. DTN CXeMbl COCTOAT U3 000pYAOBaHMS SKCTPAKLMM pacTBOpUTENEM Ans U3BIEYEHUS
7t 13 opraHnyeckoro noToka B XUk pacTBop, 060PYAOBaHNS BbiNapUBaHUs U (Mnu) Apyroro o6opyaoBaHus

8419 89 98

ONA JOCTMKEHUSA PerynmpoBKn M KOHTPONSA BOAOPOAHOroO nokasaTens U HacoCoB UMW ApYrux YCTPOMUCTB nepeHoca
ONS 3anorHeHns sYeeK aMNeKTPOXMMUYECKOro BOCCTaHOBMeHNs. OCHOBHAsA 3afava KOHCTPYKLMUM COCTOUT B TOM,
yTOObI M30EexaTb 3arpaA3HeHUs1 MOTOKa XMAOKOCTW MOHAMU HEKOTOpbIX MeTannoB. CrefoBatenbHO, Te 4acTu
0bopyoBaHUSA CUCTEMBI, KOTOpble HAxXOOATCS B KOHTaKTe C TEXHOMOrMYEeCKUM MOTOKOM, W3rOTOBMEHbI U3
COOTBETCTBYIOLLMX MaTepuanoB (TakuX, Kak CTeKno, (OTOpMpOBaHHbIE YrMeBOAOPOAHbLIE MNOMAMMEpPHl, CynbdaT
nonudeHuna, cynbgoH nonuadmpa M NPOMUTaHHbLIA CMOMOKW rpaduT) NN 3aluLleHbl MOKPbLITUEM U3 TaKuX
MaTepuanos.

2.5.2.6.4. Cucrtembl NOArOTOBKM NUTAHUS (XMMUYECKUIA OOMEH). 8401200000

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE

CUCTEMbI ANsi NPON3BOACTBA NUTATENbHbLIX PACTBOPOB

Xnopuga ypaHa BbICOKOW YNCTOTbI ANs1 XUMUYECKNX

0OMEHHbIX YCTaHOBOK pa3fernieHnst N30TonoB NPMpPOaHOro

ypaHa, o6egHEeHHOro ypaHa unm crneumanbHOro

pacLiennsiioLierocst Matepuana
MosicHnTensHoe 3aMevyaHune. CUCTEMbI, YKasaHHble B NyHkTe 2.5.2.6.4, cocTosT M3 o0bopymoBaHus Ans
pacTBOpPEHUs, 3KCTpakuMuM pactBoputenem u (Unu) MOHOOOMEHHOro obopygoBaHMSA ONs OYMCTKM, a Takke
ANEKTPONUTUYECKMX SiYeeK ANsi BOCCTAHOBIIEHUS U+*5 unm U+4 B U+3. B aTux cuctemax npousBogsaTcs
pacTBOpbl xnopuaa ypaHa, B KOTOPbIX COOEPXWUTCA NULb HECKOMbKO YacTel Ha MWUSINIMOH METannMyecKmnx
BKIMIOYEHWIA, TaKNX, KaK XpOM, >Keneso, BaHaaunn, MOnNubaeH 1 Apyrux OBYXBaNeHTHbIX UX KATUOHOB UIM KaTUOHOB
¢ 6onbLuel BaneHTHOCTbI0. KOHCTPYKUMOHHBIE MaTepuarbl Ans 31eMEHTOB CUCTEMbI, B KOTOpol obpabaTbiBaeTcs
U+3 BbICOKOM YMCTOTbI, BKMOYAIOT CTEKIO, (PTOPUPOBaHHbIE YINeBOAOPOAHbIE NONUMepbl, rpaduT, NOKPLITLIN

NONMUBUHUN-CYNbGaTHLIM UMW NONNM3MUP-CYNbGOHHBLIM MNACTUKOM U NPONUTaHHbIA CMOSION.

2.5.2.6.5. CurcTeMbl OKUCMEHNS ypaHa (XMMUYeCK1n 06MeH) 8401 20 000 O;
842119700 9;

CneuuaneHo pa3paboTaHHble 1Y NOATOTOBIEHHbIE 8421 29 000 9;

CUCTEMbI AN OKUCTEHUS U+3 B U+4 ANs BO3BpaLleHus 842199 000 7

B Kacka[ pasfeneHus U30TonoB NpUpoaHOro ypaHa,
o6efHEHHOro ypaHa uUnm crneumanbHoro
pacLlennsaoLLerocs Matepuana B npoLecce XMMUYecKoro
obmeHa

MosicHuTenbHble 3ameyaHmsl. CUCTEMBI, YKa3aHHbIe B NyHKTe 2.5.2.6.5, MoryT BKNoYaTb TakmMe arieMeHTbl, Kak:
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a) obopynoBaHve Ansi KOHTaKTUPOBaHWSA Xropa M Kucnopoda C BOAHbIMM 3ddhdpritoeHTamu U3 obopynoBaHus
pasgeneHust M30TOMOB W 9KCTpakumn obpasosaBwerocss T+ B  OBEAHEHHbI OpPraHWYEcKWii  MOTOK,
BO3BpaLLaloLLMIACa U3 NPOM3BOACTBEHHOIO BbIXOAa Kackaaa;

6) obopynoBaHue, KOTOpOe OTAENseT BOAY OT COMSHOM KMCMNOThbl, YTOObl BOAa W KOHLEHTpUpPOBaAHHas ConsHas
KucnoTa mMornu 6bl ObITb BHOBb BBEEHbI B MPOLECC B HY)XXHbIX MECTaXx.

2.5.2.6.6. BbicTpopearnpyoLlmne MOHOOOMEHHbIE CMObI/abCcopOeHTbI 3824 99 150 0;
(MOHHBIN 0OMEH) 3914 00 000 0

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
ObICTPO pearupyoLe MOHOOOMEHHbIE CMOrbI/abCcopOEeHTDI
ans oboralleHus ypaHa ¢ Ucnornb3oBaHMeM npouecca
MOHHOro obMeHa, BKItoYasi MOpUCTbIE CMOSbI
MaKpOCEeTYaTon CTPYKTYpbl U (UNn) MembpaHHble
CTPYKTYpPbI, B KOTOPbIX aKTUBHbIE MPYMMbl XMMUYECKOrO
0ob6MeHa orpaHuyeHbl NOKPLITUEM Ha NMOBEPXHOCTH
HeaKTUBHOW NMOPUCTOW BCMIOMOraTenbHOM CTPYKTYpbI, U
Apyrve KOMNo3uTHble CTPYKTYpbI B N0OOI Npuemnemonm
dopme, BkNoYas YacTuubl BONIOKOH. TN MOHOOOMEHHbIE
cmorbl/abcopbeHThl MMetoT guameTpbl 0,2 MM UM MeHee
N [OMKHbI BbITb XUMUYECKN CTOVKMMM MO OTHOLLEHWIO K
pacTBOpaM KOHLIEHTPUPOBAHHOW COMNSAHOW KUCMOThI, a
TakKe AOCTaTOYHO NPOYHbI PU3NYECKU C TEM, YTODLI X
CBOWNCTBA He yXyALlanucb B 0O6MeHHbIX KONoHHax. Cmonbi/
abcopbeHThI cneynanbHo NpegHa3HaveHbl Ans NofyYeHns
KMHETWUKM O4YeHb BbICTPOro obmMeHa M30TONoB NPUPOOHOro
ypaHa, o6efHEHHOIO ypaHa Ui creymnanbHoro
pacLiennsioLerocs Matepvana (4nMTenbHoOCTb
nonyobmeHa meHee 10 ¢) u obnagatT BO3MOXHOCTBIO
paboTaTb npu Temnepartype B AvanasoHe ot 373 K (100°C)
0o 473 K (200°C)

2526.7. MIOHOOBGMEHHbIE KONMOHHbI (MOHHBIN OOMEH). 8421290009

CneumnaneHo paspaboTaHHble NN NOAroTOBMIEHHbIE
LUNUHOpUYEcKme KornoHHbl gnametpom 6onee 1000 mm
ONS yaepxXaHus 1 nogaepKaHus 3anonHeHHbIX Crioes
NMOHOOOMEHHbIX cMon/abcopbeHToB Anga oboralleHus
ypaHa ¢ ncnonb3oBaHveM MOHOOBMEHHOro npouecca. ATn
KONMOHHbI N3roTaBnMBaloTCs U3 MaTepmanoB (Takux, Kak
TUTaH unn PTOPUPOBaHHbIE YINEBOAOPOAHbIE MONUMEPDI),
CTOMKMX K KOPPO31K, Bbl3bIBAEMOW pacTBOpaMm
KOHLEHTPUPOBAHHOW COMSAHOW KMCMNOTbI, UIN 3aLULLaI0TCS
NOKPbLITUEM M3 TAKMX MaTepManoB U cnocobHbl paboTaTb
npu Temneparype B guanasoHe ot 373 K (100°C) po 473 K
(200°C) n paBnexuu Boiwe 0,7 MlMa

2.5.2.6.8. VloHOOOMeHHbIe cncTembl pedhntokca (MOHHbI OOMEH)

2.5.2.6.8.1. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8401 20 000 0
CUCTEMbI XMMWUYECKOTO UMW 3NEKTPOXUMUYECKOTO
BOCCTaHOBINEHWS ANs pereHepalmm peareHTa (peareHToB)
XMMUYECKOro BOCCTaHOBIEHNS, UICMONb3yeMOro B kackagax
NOHOOOMeHHOro oboralleHns ypaHa
25.2.6.8.2. CneuuaneHo pa3paboTaHHble Ny NOArOTOBIEHHbIE 8401 20 0000

CUCTEMBI XMMWUYECKOTO UIN 3NIEKTPOXUMUYECKOTO
OKWUCNEHWS NS pereHepauumn peareHTa (peareHToB)
XUMUYECKOTO OKUCIEHUS], UCMOSb3YEMOro B Kackagax
NMoHoobMeHHoro oboralleHus ypaHa
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MosicHnTenbHble 3amevaHus. B npouecce MoHooGMeHHOro oGoralleHUsi B KayecTBE BOCCTAHABMUBAOLLENO
KaTOHa MOXET WCMONb30BaTbCA, HanpuMep, TPeXBaneHTHet TutaH (T;+), M B 3ToM  cnyyae

BOCCTaHOBUTENIbHaA cucrtema 6y,qu BblpaﬁaTblBaTb Ti + nocpeancTtsomMm BOCCTaHOBIIEHUA T1+4 B npowuecce B
Ka4yeCTBe OKUCIUTENA MOXET UCNOoJS1b30BaTbCA, HanpumMmep, TpexBalieHTHOE Xele3o (FE+3 ), n B 3TOM cly4yae

cucTema okucTeHus ByAeT BbipabaTbiBaTb Fet= NOCPEACTBOM OKUCTEHUS Fete .

25.217. CneumaneHo paspaboTaHHble N NOArOTOBMEHHbIE

cucTeMbl, 060pyL0oBaHNE M KOMMOHEHTbI AN

NCMNONb30BaHUs B flasdepHbIX 060raTuTenbHbIX YCTaHOBKaX
BeBoaHble 3amevaHusi. CyluecTByOLME CUCTEMbI AN 0boraTMTeNbHbIX MPOLIECCOB C MCMOMb30BaHMEM Na3epoB
LENsTCs Ha [Be KaTeropuu, Te, B KOTOPbIX paboyel cpenon SBASOTCS Napbl aTOMapHOro ypaHa, U Te, B KOTOPbIX
paboyel cpefol SIBRSIOTCS Mapbl YpaHOBOMO COEAMHEHUS, MHOMQA CMeLlaHHble elle ¢ OgHUM ra3omM. O6wmmm
Ha3BaHUSMMK ANsi TakMX NPOLIECCOB SABMNSANTCA: NepBas KaTeropus - nasepHoe pasgerneHve M3oTonoB Mo MeToay
aTOMapHbIX NapoB (TEXHOMOrMU pas3deneHns atoMapHbIX MapoB); BTOpas KaTeropus - MOMNEKyNnsipHbld MeTos
nasepHOro pasgeneHusl N30TOMoB (TEXHOMOMMM MOMEKYNSPHOrO pas3derneHnsl) U XMMMYeckas peakuusi, BK4vas
XUMUYECKYIO peakLuio NOCPEACTBOM M30UpaTenbHON MO U30ToNam NasepHOn akTUBaLum.

Cuctemsl, o6opy,u,osaH|/|e N KOMMOHEHTbI ANA YCTaHOBOK J1a3epHOoro oboralleHu1s BKMOYatoT:

a) ycTponcTtea Ansd nogayv napoB MeTannmMyeckoro ypaHa (ansa nsbvpatensHon (ooToMOHM3auun) unm ycTponcTea
ANa nogayn napoB YpaHOBOro coefuHeHusa (ans wmsbupatenbHon ¢oToanccoumaummn mnm msbupatensHoro
BO30y>xAeHMs (aKkTnsaumm);

6) yctponctBa ana cbopa oboraweHHOro n obegHEHHOro MeTanIM4eckoro ypaHa B KadecTBe "npogykTta" u
"XBOCTOB" B NepBOM KaTeropmm u yctpoinctea ans cbopa oboralleHHoro n o6egHeHHoro ypaHa u3 coeguHeHumn
"npogykta" n "XBoCTOB" BO BTOPOW KaTeropuu;

B) pabouune nasepHble cucTeMbl 4518 3bmnpaTenbHOro Bo30yXaeHnst M30TonoB ypaHa-235;
r) obopynoBaHue Ans NOArOTOBKM NMUTaHUSt U KOHBEPCUM NPOZYKTa.

Bcnencteme CrnioXkHoOCTU CMEKTPOCKONMM aTtomMoB U CoeNHEHUN ypaHa MoXxeT I'IOTpe6OBaTbCF| ncnonb3oBaHne
nobown n3 pada MMerLLKnXcd na3epHbIX N ONTUYECKUX J1a3epPHbIX TEXHOMOTNN.

MosicHuTenbHble 3amevaHns. MHOrMe M3 KOMMOHEHTOB, YKa3aHHbIX B MyHkTax 2.5.2.7-2.5.2.7.13, BcTynawoT B
HemnocpeaACTBEHHbIA KOHTAKT C MapaMu MeTanmM4eckoro ypaHa unm ¢ XXMAKOCTbIO, UMK C TEXHONOTMYECKUM ra3oMm,

coctosimm us UFs; unn cmecn us UUEF; v ppyrux rasos. Bce noBepxHOCTM, KOTOpble BCTYMalT B MPsiMOM

KOHTaKT C ypaHOM unun UF&, MONMTHOCTbKO MU3roTOBIIEHblI N3 KOppO3VIOHHO-CTOI7IKI/IX MaTtepunanoB UM 3alluLleHbl

MOKPLITUEM U3 TakUX maTepuanoB. [na uenei pasgena, OTHOCALLErOCA K KOMMOHeHTaM o6opyAoBaHus AOnis
nasepHoro oboralieHusi, maTepuarnbl, CTOMKME K KOPPO3WM, BbI3bIBAEMOW Mapamyv WU KUOKOCTSMM,
cofepXalyMn MeTamnIM4Yecknin ypaH Unm ypaHoBble CMraBbl, BKIOYAKOT MOKPbLITbIA OKCUOOM UTTPUS rpadouT U

TaHTan,; martepuansbl, CTOVKME K Koppo3un, Bbi3biBaemMon 1] Eﬁ , BKIMKOYakoT Me[lb, Me€AHbl€ CrnJiaBbl HEPXKaBEKLLYHO

cTanb, antoMUHWIA, OKCUA antoMUHUSI antoMUHUEBLIE CMNaBbl, HUKEMb UK ChfaBbl, cogepXalime 60 npoueHToB
HWKensa no Becy u 6onee, 1 HTOPUMPOBAHHBIE YINEBOAOPOAHbLIE NONMMEPDI.

2.5.2.7.1. Cuctembl ncnapeHus ypaHa (TEXHONOrMu pasaeneHus 8401 20 000 O;
aToMapHbIX Napos). 8543 70 800 O;

8543 90 000 0;

CneumnanbHo npegHasHavYeHHbIE UM NOATOTOBINEHHbIE 9013200000

CMCTEMBbI BbiNapyBaHUs METANIMYECKOro ypaHa,
ucnonb3yemble Ans na3epHoOro oboraleHus

MosicHNTenbHOE 3amedaHue. JOTU CUCTEMbl MOIYT CcoAepXaTb ONEeKTPOHHO-NyYeBble MYLUKW, KOTOpble

paspaboTaHbl AN OOCTUXEHWUs MogaBaeMoOW Ha MulieHb MowHocTh (1 kBT mnn Gonee), goctaTodHowm Ans

06pa3oBaHuNsl NapoB MeTaNIMYECKOro ypaHa Co CKOPOCThIo, TpebytoLeincs ans HopmarnbHOro oyHKLMOHNUPOBaHUS
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nasepHoro oborallieHus.

2.5.2.7.2. Cuctembl N KOMMOHEHTLI ANs1 o6paLLeHns ¢ 8401 20 000 0;
MeTanIM4yeCckum ypaHoMm B XXNOKOW nim napoobpasHom 8543 70 800 0;
dopme (TeEXHONOrMN pasgeneHnst aToMapHbIX NapoB). 8543 90 000 0;

901320 0000

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE

cMcTeMbl 06paLLeHnst C pacnnaBneHHbIM YpaHoM,

pacnnaBneHHbIMW ypaHOBbLIMU CrifiaBaMy UK napamm

METanIM4eckoro ypaHa u ux KOMMoOHEeHTbI ANs

NCNonb30oBaHWs B flazepHOM oboraleHnn
MosicHnTensHoe 3amevaHune. Cuctembl 0bpaLleHns ¢ MeTanIMYeCckum ypaHoOM B XXMAKOW hopMe MOryT COCTOSITb
N3 TUIMEN 1 oxnaxpawLlero obopyaoBaHust Ansg Turnen. TUrmm n gpyrme KOMMOHEHTbI 3TON CUCTEMBbI, KOTOpble
BCTYMalOT B KOHTAKT C pacnnaBneHHbIM YpaHOM, pacnfaBfieHHbIMW YPaHOBbLIMK CMflaBaMyM WU napamu
METanNYeckoro ypaHa, W3roTaBNMBAKOTCA M3 KOPPO3MOHHO-CTOMKMX W  TEPMOCTOMKMX MaTepuarnoB wnm
3aLUMLLEHbI NMOKPLITUEM U3 Takux MaTepuanos. [pneMnemMble maTepuanbl BKOYalOT TaHTarn, NOKPbIThI OKCUAOM
nUTTpusa rpacdut, rpaduT, NOKPLITLIA OKCUAAMW APYrMX PeAKo3eMeSlbHbIX 3M1EMEHTOB WM UX CMECSMMU.
OKCMOPTHbIA KOHTPOSIb B OTHOLUEHUMW TUMMEN OCYLLECTBISIETCA B COOTBETCTBUW CO CMMCKOM OOOpYyAOBaHUS U
mMaTepuanoB [ABOWHOINO Ha3HaYeHWsi U COOTBETCTBYIOLLMX TEXHOMOMMN, MPUMEHSIEMbIX B SIAEPHbIX Lensix, B
OTHOLLUEHUWN KOTOPbIX OCYLLECTBISAETCSH 3KCMOPTHLIA KOHTPOSb.

252.73. Arperatbl ons cbopa "npoaykra” n "xsoctoB" 8419 89 98
METanNINYecKoro ypaHa (TeXHONornv pasgeneHust
aTOMapHbIX NapoB).

CneumanbHo pa3paboTaHHble UM NoAroToBMEHHbIE

arperatbl Anga cbopa "npogykra" n "xsocrtos"

MeTannM4eckoro ypaHa B XXnakow unv Teepaon gopme
MosicHuTenbHoe 3amevaHne. KOMNOHEHTbI ANS 3TUX arperaTtoB N3roTOBMEHbI U3 MaTepuarnoB, CTOMKUX K HarpeBy 1
KOppO3uK, BbI3bIBAEMOV NapaMy METanIM4YEeCKoro ypaHa Win >XUOKOCTbI, UMW 3aliULLEHbl MOKPbITUEM U3 3TUX
MaTepuanoB (TakuX, Kak MOKPbITbIA OKCUAOM WTTPUSA rpaduT WnM TaHTan) M MOryT BkNo4YaTb B cebs
TpybonpoBoabl, KnanaHbl, wWTyuepa, "kenoba", BBoAbl, TEMNNOOOMEHHMKM U KONNEKTOPHbIE MNNACTUHbI Ans
MarHMTHOrO, 3MNeKTPOCTATUYECKOrO UMK APYrMX METOAO0B pasfeneHust.

25274. Koxyxu pasgenuTensHoro Mogyns (TeXHonormm 8401200000
pasaeneHust aToMapHbIX Napos).

CneuuanbHo paspaboTaHHble UMW NOArOTOBIEHHbIE

UUNNHAPUYECKNE U NPAMOYrofbHbIE Kamepbl ANg

NMOMELLEHNS B HUX UCTOYHMKA NapoB MeTannmyeckoro

ypaHa, aneKTPOHHO-Ny4YEeBOM NYLLKN U KOMMEeKTOpoB

"npogykta" u "xsoctos"
MosicHNTeNbHOE 3aMeyaHne. DTU KOXKYXM UMEKT MHOXECTBO BXOAHbLIX OTBEPCTUI AMNsi Nogadn 3NEKTPONMTaHus u
BOAbl, OKHa ANS nasepHblX My4YKOoB, COEAUHEHUN BaKyyMHbIX HACOCOB, a Takke ANA OWArHOCTUKM WU KOHTPOSS
KOHTPOIbHO-U3MEPUTENBHBIX NPMOOPOB. OHU MMEKT npucnocobrneHnss OAns OTKPbITUS U 3aKpbITUS, 4YTOOBI
obecneunTb 06CNyXMBaHNE BHYTPEHHNX KOMIMOHEHTOB.

2.5.2.7.5. CBepx3BYyKOBblE paclUMpuUTenbHbIE conna (TEXHOMornm 8401200000
MOMNEKYNAPHOTO pasaeneHuns).

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
CBEPX3BYKOBbIE pacLUMpUTErbHbIE CoMnia AN OXnaxKaeHust

cmecen TTE; v Hecywero rasa fo 150 K (-123°C) unu
HIKE M KOPPO3NOHHO-CTONKME K TTF

25.27.6. KonnekTopbl "npogykTa" unun "xsoctoB" (METOAbI NTa3epHOro 8401 20 000 O;
oboraLleHus). 842119700 9;
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8421 29 000 9;
CneuuaneHo pa3paboTaHHble 1Y NOATOTOBIEHHbIE 842199 000 7
KOMMOHEHTBLI Unn ycTponcTtea cbopa ypaHoBoro "npogykra”
1 "XBOCTOB" B pe3yrbraTte BO3AENCTBUSA Na3epHoOro
n3ny4yeHns

MosicHuTenbHoe 3amevaHune. B ogHOM 13 NpMMepPOB MOMEKYIISAPHOIO NTa3epHOro pasaeneHns N30TOMNOB KOMNEKTOP
npegHasHayeH ans cbopa oboralleHHoro neHTadTopuaa ypaHa (UFS) B TBepaon popme. Konnektopsbl npogykTa
MOTYT COCTOSITb M3 KOMNNEKTOPOB (OMMLTPYIOLLEro, YAApHOro UMM LUKITOHHOMO TUMAa UM UX COYETaHUs N OOSMKHbI
ObITb KOPPO3MOHHO-CTOMKNUMU K Cpeae UFleFﬁ .

2527.7. Komnpeccope! TTF; /Hecyluero rasa (TEXHOMorMu 8414 80 900 0;
8414 90 000 0

MOSEKYISAPHOrO pasfeneHus).
CneumnanbHo paspaboTaHHble UM NoAroToBMEHHbIE
komnpeccopbl Anst cmecent UF; u Hecywero rasza ans

ONUTEenNbHOW aKcnnyaTaumu B cpefe U:Eé . KoMNoHeHTbI

9TUX KOMMPECCOpPOB, KOTOPbl€ BCTYNAKT B KOHTAKT C
Hecywunm ra3om, n3rotaBnmBaroTcAa N3 KOPPO3NOHHO-

ctoiikux k TJE; maTepuanos nnn sawmwaiorcs
NOKPbITUEM M3 TAKUX MaTepuanos

2.5.2.7.8. YNnoTHeHUsi BpaLLaloLLMXCs Baros (TEXHONOMM 8484 10 000 9;
MOMEeKynsipHoro pasgenenus). CneumansHo 8484 90 000 0;
paspaboTaHHble UNKU NOATOTOBMNEHHbIE YNITOTHEHNUS 8487 90 900 0

BpaLLaloLLMXCS BarioB, yCTAHOBIEHHbIE HA CTOPOHE Nogayn
N Ha CTOPOHE BbiXo4a Ans yNioTHeHWs Bana,
COoeaunHAIOLLIEro POTOP KOMMPEeccopa C NpPUBOAHLIM
ABuratenem, ¢ Tem, 4Tobbl 06ecrneunTb HadexHyo
repmeTu3aumio, NPeaoTBpaLLatoLLyo BbIXod
TEXHOIOMMYECKOro rasa Unu HaTekaHue Bo3dyxa unm
YNIOTHSIIOLLLETrO ra3a BO BHYTPEHHIO KaMepy

KOMnpeccopa, KoTopasa 3anofiHeHa CMecCbio UPﬁ n
Hecyulero rasa

25.2.7.9. CwncteMbl PTOPUPOBAHMS (TEXHONOMMM MOSEKYIISIPHOIO 8401200000
pasgeneHus).

CneuuanbHo pa3paboTaHHble UK NOATOTOBIIEHHbIE
cuctembl Ans dpropuposanmus 1T (B TBepAOM coCTOSIHMM)

B UE; (ras)
MosicHuTenbHoe 3amevaHue. CucTtembl, yKasaHHble B NyHkTe 2.5.2.7.9, npegHasHadeHbl Ans OTOpMpOBaHMUS
cobpaHHoro nopowka TIF; B TIEF; B uenax nocregywowero cbopa B KOHTEVHepax MNpoAykTa wnn Ans

nepemMeLleHnsa B kKadyectse nutaHusa B 6nokn MLIS gns gononHuTtensHoro oboraweHus. MNpu npuMeHeHnn ogHoro
noaxofa peakums pTopmMpoBaHMs MOXET ObiTb 3aBepLUeHa B Npeaenax CUCTeMbl pasfierneHnst M30Tomnos, rae naet
peakunsi U HEMOCPEACTBEHHOE M3BIeYeHne K3 KOMnekTopoB "npoaykTta". Mpu npuMeHeHWM Apyroro nopxopa

MOPOLLIOK UFj MOXeT OblTb WU3BNEeYeH (nepemMelleH) M3 KOMMEKTOpOoB "npoaykTa” B NOAXOOALIMNA peakTop

(Hanpumep, peakTop C NCEBOOOXWXEHHbIM CMOEM KaTanu3aTtopa, renukouganbHbll peakTop WM kapoas
GawHa) B Uensix gpropupoBaHusa. B oboux criyqasx mcnonb3yeTcs obopygoBaHue AN XpaHeHUst U nepeHoca

cTopa (MNK ApyrMx NpUemnembix hTOPUPYIOLLIMX peareHToB) u Ans cbopa u nepeHoca UE; .

2.5.2.7.10. Macc-cnekTpomeTpbi/cTounmkm noHos TTF 9027 89 000 0

(MonekynsipHble MeToabl).
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2.5.2.7.11.

252711.1.

25.27.11.2.

2.5.2.7.11.3.

25.2.711.4.

25.2.712.

MosichutenbHble 3ameyvaHus. CucTembl, ykasaHHble B nyHKTe 2.5.2.7.12, MOryT BkrnoyaTe Takoe obopynoBaHue,

KakK:

a) KpMOreHHble TeMMOOOMEHHUKN UMK KprocenapaTopsbl, CnocobHble co3aaBaTe Temnepatypy 153 K (-120°C) nnm

HUXKe;

CneumanbHo pa3pa60TaHHb|e nnn noaroToBrneHHble Macc-
CNeKTpomMeTphl, cnocobHble npon3BoanTb I'IpFIMOIZ OT60p

Npo6 13 rasoBbIX NOTOKOB 1] Fﬁ 1 obnapgatoLme Bcemu

cnegyroummMmmn Xxapaktepuctnkamm:

a) CnocobHble N3MepATb UOHbI OT 320 eaMHUL, aTOMHOM
mMaccbl unu bonee n obnagatoLwme paspeLlueHem nyyile
yem 1 gonsi ns 320;

6) cogepxaT MOHHbIE UCTOYHUKN, U3FOTOBMIEHHbIE U3
HVKensl, HUKeNneBo-MeAHbIX CNaBoB C COAepXKaHeMm
HUKerns no Becy oT 60 npoueHToB unu Gonee nnm
HMKENeBO-XPOMOBbIX CMMaBoB NNB0 3alLMLLEHHbIE
MOKPbITUEM U3 HUX;

B) cogepxaTt MOHM3aUUOHHbIE NCTOYHUKN C
©oMbapanpoBKON anekTpoHaMu;

r) cogepat KOMNeKTOPHY CUCTEMY, MPUTOAHYH Ans
M30TOMHOro aHanusa

Cuctembl nogavn/cnctembl oTBoAa "npogykra” n "xsoctos"
(TEXHONOrMM MONeKynsapPHOro pasaeneHns).

CneumnanbsHo pa3pa60TaHHb|e nnn noaroToBrieHHbIe
TexXHoJ10rmn4eckme cucTembl Unm o6opynosaHV|e ana
oboratutenbHbIX YCTaHOBOK, N3roToBJ1IEHHbIE N3

KOppO3MOHHO-CTOVIKI/IX K U:Eﬁ mMartepunanoB Unun

3aljuLlieHHble NOKPbITUEM U3 TaKUX MaTepuanos,
BKItovawwue:

MuTaloLme aBToKMNaBbl, NEYN UMM CUCTEMBI, UCMOMb3yeMble
ansa nogaun TE; ana npouecca oboraieHus

Hecybnmmatopbl (M1 XonoaHble NOBYLLKW),
ncnonb3dyemble Ans BoiBeaeHust Harpetoro TTE; u3
npouecca oboralleHnst 4nsi NocrneayLwero nepemMeLLeHms
CTaHunn OTBEPXKAEHUS UITN OXDKEHNS, UCMONb3yeMble
Ans soiBeaeHns TIE; 13 npouecca oboraierns nytem
oxatus v nepesofa LE; Bxuakyo unn T8epayto opmy
CtaHumm "npoaykta" unu "XBocToB", ncnonb3yemsle ang
nepemeluerust TTE; B KOHTelHepbI

CucteMbl oTAeneHns UF,S OT HecyLlero rasa (TexHonoruu
MOSEKYNSAPHOro pasgeneHns).

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
cuUcTeMbl ANS OTAENeHUs UP,S OT HecyLlero rasa

840120 000 0

8419 89 98

8419 89 98

8419 89 98

8419 89 98

8419 89 98

6) Bnoku KpMoreHHoro oxnaxaeHus, cnocobHble cosgasatb TeMnepaTypy 153 K (-120°C) unu Huxe;
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B) xonofHble nosywku JE; , cnocoBHble BoiMopaxueate UTE .

Hecyu.l,le rasaomM MOXeT ObITb a30T, aproH nnun ,D,perVI ras.

2.5.2.7.13. JlasepHble cncTemsl. 8401 20 000 0;
901320 0000
CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE

nasepbl Ux nasepHble CUCTEMbI AN pa3aeneHus

N30TOMNOB NPUPOAHOTrO ypaHa, 06eaHEeHHOro ypaHa unm

crneumansbHOro pacluennsaioLlerocs matepuana

MoscHuTenbHoe 3amedvaHue. [pu nasepHoM npouecce o6oralweHnss WCMonb3ylTcs nasepbl U BaXHble
KOMMOHEHTbl a3epoB, BKIOYEHHble B CMMCOK 0OOpydoBaHWMA W MaTepuarnoB [OBOWHOTO HasHayeHus U
COOTBETCTBYIOLLMX TEXHOMOMMIN, MPUMEHSEMbIX B SOEPHbIX LEnsX, B OTHOLIEHWM KOTOPbIX OCYLLECTBMSETCS
SKCMOPTHBIA KOHTPOmNb. JlasepHas cucTema OObIMHO COCTOMT Kak M3 OMTUYECKUX, TaK U U3 SMEKTPOHHbIX
KOMMOHEHTOB ANsl ynpaBrieHWsl nasepHbiM My4koM (Myykamu) U nofjadv B Kamepy pasdeneHus M30TOroB.
JNlasepHaa cucTema, ucnonb3yemasi B TEXHOSOMUSIX pasdeneHust atomMapHbiX napoB, OBObIMHO COCTOUT U3
nepecTpavBaemMoro flasepa Ha KpacuTensix, BO30yX4aemMoro C MNOMOLLbI asepoB HaKauyku Apyroro Tuna
(HanpumMep, nasepamy Ha napax MeAu WM HEKOTOpbIX TBEpAOoTeNbHbIX nasepoB). JlasepHas cucTema,
“crosb3yemast B TeXHOMOMMAX MOMEKYNAPHOro pasaeneHunsl, MOXeT COCTOSITb U3 fla3epoB Ha ABYOKWCK yrnepoaa (

CDE —nasepOB) NUNn 3KCMMEPHbIX JTa3epoB, a TakkKe MHOroxogoBbiX ONTUYECKUX AYEeeK. J'Iasepbl nnn nasepHble

CUCTEMDI, UCNonb3yemMmblie B obeunx YKa3aHHbIX TEXHOJOrMnAx, Tpe6yr0T cTabvnmsaumm 4acToTHOro CcrneKkTpa Aansa
aKcnnyaTaumn B Te4eHne npoaoinKNTENbHbIX NepnoaoB BpeMEHN.

25.2.8. CneuuaneHo pa3paboTaHHble 1y NOATOTOBIEHHbIE
cucTembl, 060pyLOBaHNE U KOMMOHEHTbI ANS
UCMNOMNb30BaHNsl Ha 0DOraTUTENbHbBIX YCTAaHOBKAaX C
nnasMeHHbIM pasgeneHnem

BeogHoe 3ameuvanue. Mpu npouecce NNasmMeHHOro pasfeneHvst nnasma, CocTosiLasi U3 MOHOB ypaHa, npoxoauT
Yepes 3NeKTpMYeckoe rore, HAaCTPOEHHOE Ha YacTOTy MOHHOTO pesoHaHca Tr437, ¢ Tem, YToGbl OHW B NEpByio
ovepeab MornoLLanv 3Hepruo 1 yBenmumBancs gMaMeTp ux WTonopoobpasHbix opouT. MIoHbI ¢ NpoXoXaeHWeM no
GorblueMy AuameTpy 3axBaTbiBalOTCs Ansi 06pasoBaHWs npoaykta, oboraweHHoro T7<37 . Mnasma, Kotopas
obpasoBaHa NMocpeacTBOM MOHM3aLMU YpaHOBOIO napa, COOAEPXKUTCA B BaKyyMHOW KaMepe ¢ MarHUTHbIM MosieM
BbICOKOW HanpsikeHHOCTW, 06pa3oBaHHbIM C MOMOLLbI0 CBEPXNPOBOASILLErO MarHuTa. OCHOBHbIE TEXHONOrMYeckue
CUCTEMbI Npollecca BKIOYAOT CUCTEMY TeHepauuyu YpaHOBOW MfasMbl, pasgenuTenbHbli  Moayib  CO
CBEPXNPOBOASALLMM MarHWTOM, BKIHOYEHHbIM B CMMCOK OBOpYAOBaHMS U MaTepuanoB OBOWHOINO HasHayYeHus u

COOTBETCTBYHLLUNX TEXHOMOIUA, NPUMEHSIEMbIX B SIAEPHbIX LEnsX, B OTHOLUEHUW KOTOPbIX OCYLLECTBNSAETCH
3KCMOPTHbIV KOHTPOIb, U CUCTEMbI N3BINEYeHUs MmeTanna ans cbopa "npoaykra" n "xsoctos".

25.2.8.1. MWKpOBOMHOBbLIE UCTOYHUKN SHEPTUN N @HTEHHDI. 8539 51 900 9;
8539 52 000 1;

CneumnanbHo paspaboTaHHble UM NoAroToBMEHHbIE 8539 52 000 2;

MMWKPOBOSTHOBbIE NCTOYHUKM SHEPTMN U aHTEHHbI AN 8539 52 000 9;

reHepauumn unmn yckopeHnst MIOHoB 1 obnagatoLne 8540 71 000 9;

cneayLWmMMN XxapakTepucTukamu: 8540 79 000 1;

8540 79 000 9;

a) yactota Bbiwe 30 M, 1 8541 51 000 0

854159 0000

0) cpeaHsisi BbIXOAHAsA MOLLHOCTb A5l 06pa3oBaHNsA MOHOB 8542 31 300 0;

6onee 50 kBT 8542 32 300 0O;

8542 33 300 O;

8542 39 300 0O;

8543708000

2528.2. ConeHounabl 4ns Bo30YXAeHWUS NOHOB. 8504 50950 0

CneunaneHo paspaboTaHHble N NOAroTOBMEHHbIE
corneHovabl Ans pagnodacToTHOro BO30yKAEHMS MOHOB B
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AunanasoHe yacTtot 6onee 100 rKy n cnocoGHble paboTaTb
npw cpeaHen mowHocTn 6onee 40 kBT

2.5.2.8.3. Cuctembl 4ns Npon3BOACTBa yPaHOBOW NiasMbl. 8515 80 900 0;
8543 10 000 0
CneumanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
CUCTEMbI A NPOM3BOACTBA YPaHOBOW NNa3Mbl Afs
MCMonb30BaHMA Ha 3aBOAaXx NNasMeHHOro pasgeneHus
25284. Arperatbl ons cbopa "npogykra" n "xsoctoB" 8419 89 98
METanIM4ecKkoro ypaHa.

CneuuaneHo pa3paboTaHHble 1y NOArOTOBIEHHbIE
arperatbl Ansi coopa "npogykra” n "xsoctoB" Ans
MeTannmnyeckoro ypaHa B TBepaon oopme. OTn arperathbl
ansa céopa n3rotaBnuBaloTCA U3 MaTepuanos, CTOMKUX K
HarpeBy U KOppO3uu, Bbi3biBaeMON napammu
MEeTannM4eckoro ypaHa, Takmx, Kak rpacumT, NOKpbIThIN
OKCMAOM UTTPUS, NN TaHTan Unm 3awmiarTca
NOKPbLITUEM U3 TaKNX MaTepuanos

2.5.2.8.5. Koxyxu pasgenuternbHOro Mogynsi. 8401200000

CneuuaneHo pa3paboTaHHble Ny NOAroTOBMEHHbIE ANs
UCMNOMNb30BaHNsl Ha 0DOraTUTENbHbBIX YCTAaHOBKAaXxX C
nnasmeHHbIM pasgeneHveM UMnuHapuyeckne kamepsbl s
NMOMeLLIEeHNS B HUX UCTOYHMKA YPaHOBOM Nnasmbl,
3HepreTMyYecKoro coreHomaa paguo4vacTtoTbl 1
KonnekTopoB "npoaykra" u "xsocTtos"

MosicHuTenbHOe 3amedaHue. Koxyxu, ykasaHHble B NyHkTe 2.5.2.8.5, UMEIOT MHOXECTBO BXOAHbIX OTBEPCTUIA A4St
nodayn SneKTPonuTaHusl, COedMHEeHW ANEPY3UMOHHBIX HAcOCOB, a TaKkke AN AMArHOCTUKM M KOHTPOSs
KOHTPOSbHO-U3MEPUTENbHBIX NpuBopoB. OHWM UMEIOT MNPUCMOCOGNEHUs AN OTKPbITUSE U 3aKpbiTUs, YTOObI
obecneunTb OGCNyXMBaAHWE BHYTPEHHUX KOMMOHEHTOB, WM W3rOTOBMIEHbl M3 COOTBETCTBYIOLLMX HEMarHWTHbIX
maTepuaros, Takux, kKak HepxkaBetoLlast cTarb.

25.209. CneuuaneHo pa3paboTaHHble 1y NOArOTOBIEHHbIE
cucTeMbl, 060pyLOBaHNE M KOMMOHEHTbI AN
MCNONb30BaHMSA Ha YCTAHOBKAaX aMeKTPOMarHUTHOroO
oboraieHns

BeogHble 3amevaHusi. [pu  SMeKTPOMArHUTHOM MPOLIECCE MOHbI  METanSIMYecKoro ypaHa, MonyYeHHble
MOCPEeACTBOM MOHM3auUy nuTatolero mMatepuana u3 conemn (obbiuHo TJiZT, ), yckopsoTcs v npoxofsT yepes

MarHMTHOe none, KOTOpoe 3acTaBMsET MOHbI Pa3fUYHbIX M30TOMOB MPOXOAWUTL MO PAa3NUYHBLIM HanpaBrieHUSIM.
OCHOBHbIMW  KOMMOHEHTaAMMW 3MIEKTPOMArHUTHOTO M30TOMHOIO cenapatopa SIBRSAKTCA: MarHATHOEe none Ans
OTKIIOHEHUS/pasgeneHnst M30TOMOB MOHHOIO NMy4ka, UCTOYHUK MOHOB C M0 CUCTEMOW YCKOPEHUS 1 cucTeMbl cbopa
oTAeneHHbIX MOHOB. BecnomoraTernbHble CUCTEMbI ANt 3TOTrO NpoLiecca BKoYaloT CUCTEMY CHaGXeHWs MarHUTHOM
3Hepruei, CUCTeMbl BbICOKOBOSBTHOTO NMUTAHUS UCTOYHMKA MOHOB, BaKyyMHYK CUCTEMY M OGLUMPHbIE CUCTEMbI
XMMUYecKon 06paboTku AMsi BOCCTAHOBMEHUS MPOAYKTa U O4UCTKM/pereHepaLmm KOMMNOHEHTOB.

25.29.1. CneuuanbHo pa3paboTaHHble Ny NOArOTOBEHHbIE 840120 0000
CMCTEMbI 451 UICMONb30BaHNSI HA YCTaHOBKax
3NEeKTpoOMarHMTHoro oboraleHns
2.5.2.9.2. CneunanbHo paspaboTaHHOE Unu NOAroTOBIEHHOE
o6opyaoBaHMe 1 KOMMOHEHTbI Arsl UCNOMb30BaHUS Ha
yCTaHOBKax 3NeKTPOMarHMTHOro oboratleHusi
2.5.2.9.2.1. CneumnanbHo paspaboTaHHble NN NOAroTOBMNEHHbIE OIS 8401200000
pasgeneHus M30TOMOB NPUPOJHOIo ypaHa, 00egHEHHOro
ypaHa unu cneumanbHOro pacliennsoLwerocs marepvana
3NEeKTpOMarHuTHble cenapaTopbl U30TOMOB U
obopyaoBaHMe 1 KOMMOHEHTbI, BKIOYaOLME:
2.5.29.2.1.1. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8543 10 000 0
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2529212

2.5.2.9.2.1.3.

oTAenbHbIE UM MHOTOYMCIEHHbIE NCTOMHUKM MOHOB ypaHa,
COCTOSLINE N3 UCTOYHMKA Napa, MoHU3aTopa 1 Ny4KoBOro
YCKOpUTENS, N3roTOBMEHHbIE U3 COOTBETCTBYHOLLNX
MaTepuanosB, TakuX, Kak rpaduT, HepXxaBetoLas ctanb unm
Meapb, 1 cnocobHble obecneynBaTb OOLLUIA TOK B MyyKe
nmoHoB 50 MA unn 6onee

KonnekTtopbl MOHOB. 8401200000

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
KONNEeKTOPHbIe NNacTUHbI, UMetoLLne ABe Unu bonee Lwenm
1 nasa, ons cbopa ny4ykoB MOHOB 0OOraLeHHOro 1
06eHEeHHOro ypaHa 1 U3roTOBMEHHbIE U3
COOTBETCTBYIOLLMX MaTeEpPUanoB, Takux, kak rpadput unm
Hep)kaBetLlas cTanb

BakyyMHble KOXYXWU. 8401200000

CneuuarnbHo pa3paboTaHHble Unu NOArOTOBIEHHbIE
BaKyyMHbI€ KOXYXW A51si 3NeKTpoOMarHMTHbIX cenapaTopoB
ypaHa, U3roToBMNEeHHbIE U3 COOTBETCTBYIOLLMX HEMArHUTHbIX
MaTepuanoB, Takux, kak Hep)xaBetoLlasi ctarnb U
npeaHasHa4YeHHble ansi pabotbl npy aaesneHusx 0,1 Ma unu
HWXKe

MosicHuTenbHoe 3amedaHue. Koxyxu, ykasaHHble B nyHkTe 2.5.2.9.2.1.3, cneuuwanbHO npeaHasHayeHbl Ansg
NOMELLEHNS B HUX MCTOYHUKOB WMOHOB, KOJMIEKTOPHbIX MMACTUH U BOOOOXNAaXO4AeMblX BKMadbllenh U UMeroT
npucnocobnennst ons coegumHeHun anddy3noHHBIX HACOCOB U MPUCNOCOBNeHns Ans OTKPbITUS U 3aKpbITUS B
LensiX U3BIeYeHNs N 3aMeHbl 3TUX KOMIMOHEHTOB.

2.5.29.2.14.

25.29.2.2.

25.29.23.

MarHuTHble NONOCHbIE HAKOHEYHUKM. 8505 90 200 9

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE

MarHWTHble NOMNOCHbIE HAKOHEYHUKM, UMEIOLLNE AnaMeTp

oonee 2 M, ucnonb3yemblie s obecneveHns NOCTOAHHOIO

MarHWTHOIO MONS B 3NEKTPOMarHMTHOM cernapaTtope

M30TOMOB U ANS NepeHoca MarHMTHOTO Mons Mexay

pacnonoXeHHbIMW PSAOM cernapaTopamm

BbICOKOBOMLTHBIE UCTOUYHUKM MUTAHKUS. 8504 40 910 0;
8541 59 000 0

CneumaneHo paspaboTaHHble N1 NOArOTOBMEHHbIE

BbICOKOBOJSIbTHbIE UCTOYHUKN NMUTAHUS NS UCTOMHUKOB

MoHOB, 0bnagatoLme BCEMM CrieyroLmMmMm

XapaKTepuUCTUKaMM:

a) MoryT paboTaTtb B HEMPEPBLIBHOM PEXUME;
©0) BbixogHoe HanpshkeHne 20000 B nnn 6onee;
B) BbIXxogHOM Tok 1 A unu Gonee;

r) ctabvnusauns HanpsbkeHnst meHee 0,01 npoueHTa B

TeyeHue 8 yacoB

VCTOYHUKM NUTaHWSA 3NEKTPOMarH1ToB. 8504 40 910 O;
8541 59 000 0

CneunanbHo paspaboTaHHbIe U NOATOTOBIIEHHbIE

MOLLHbIE UCTOYHMKN MUTaHUSI MOCTOSIHHOIO TOKa ANs

3MeKTpoMarHMToB, obnagaoLme BCeEMU Cneayolwmmm

XapaKkTepucTukamm:
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a) BbIXOOHOW TOK B HenpepbiBHOM pexume 500 A nnu
6onee npu HanpsikeHun 100 B nnu Gonee;

6) ctabununsauunsa no Toky unu HanpsxeHuo He xyxe 0,01
npoLeHTa B Te4yeHne 8 yacos

2.6. YCTaHOBKM 45151 NPOU3BOACTBA MW KOHLEHTPUPOBaHUSA
TSHKENown BoAbl, AENTEPUA N COeQUHEHN OenTepus n
crneumanbHoO pa3paboTaHHOe NN NOAroTOBNEHHOE
obopynoBaHue onst HUX

BBogHble 3amMevaHusi. Tsbkenylo BOAY MOXHO MPOU3BOAWTbL, MCMOMb3ysi pasnuuyHble npouecchl. OaHako
KOMMEpPYECKN BbIrOAHbIMU SIBNSAOTCS ABa Mpolecca: Mnpouecc W30TornHoro obmeHa Boabl M cepoBogopoda
(npouecc GC) n npouecc nsotonHoro obmeHa ammumnaka n sogopopaa. Npouecc GC ocHoBaH Ha 06MeHe Bogopoaa
N OenTepus Mexay BoOow U CEPOBOAOPOAOM B CUCTEME KOJOHH, KOTOPbIE SKCMIyaTUPYIOTCS C XONO4HOW BEPXHEN
CeKuMen n ropsden HWxHen cekumen. Boga TedeT BHM3 MO KOMOHHAM, B TO BPeMS Kak CEpOBOAOPOAHLIN ra3
UMPKYNUPYET OT OHa K BEpLUMHE KOMOHH. [na cogencTBuMsi CMELUMBAHWIO ra3a M BOAbl MUCMOMb3yeTcs psia
AblpyatbiX NOTKOB. [lenTepuit nepemeLlaeTca B BOAY NPU HU3KMX TemrnepaTtypax v B CEPOBOAOPOS MPU BbICOKUX
Temnepatypax. ObGoralleHHble JenTepuemM ras wunu BoAa YOANsTCA U3 KOMOHH NEepBOM CTYMEHW Ha CTbike
rOpsSiYMX M XOMNOAOHbIX CEKUMA, U MpoLecc NOBTOPSETCA B KOMOHHAxX creaytowen ctyneHun. MpoaykT nocnegHemn
¢asbl - Boga, oborawieHHas pgentepmem o 30 NpoUEHTOB MO BECy, HanpaBnsieTca B AUCTUIIALMOHHYIO
YCTaHOBKY AN NPOM3BOACTBA PEAKTOPHO-YMCTOM TSKenow Bogbl, TO ecTb 99,75 npoueHTa No Becy OKUCK
nentepus.

B npouecce obmeHa mexay aMMuakom M BOOOPOAOM MOXHO U3BMNeKaTb AEWTEpUiA U3 CMHTE3-rasa NoCcpencTBOM
KOHTaKTa C >XWOKAM aMMuUakoMm B MPUCYTCTBMU katanusaTtopa. CuHTes-ra3 nogaeTcs B OOMEHHbIE KONOHHbI U
3aTeM B aMMWaYHbI KOHBepTep. BHYyTpM KOMOHH ra3 NoAHMMAaETCs OT AHa K BepLUMHE, B TO BPEMS Kak XXMOKWIA
aMMMak TeyeT OT BepLUMHbl KO OHy. [entepui n3BnekaeTcs M3 BOOOPOAA, COAEpXallerocs B CUHTE3-rase, U
KOHLEHTPUpYeTCs B aMmmmake. AMMUAK NOCTYMaEeT 3aTeM B YCTAHOBKY AN KPEKMHIA aMMUuaka CO [HA KOIOHHbI,
Torga Kak raz cobupaetcss B aMMnadHOM KOHBEPTEPE B BEPXHEWM 4YacTu KOMOHHbLI. Ha nocneayowmx cTyneHsax
npoucxoauT AanbHenlee oboralleHne, u NyTeM OKOHYaTENbHON OUCTUNNSALMU NPOU3BOAUTCS PEAKTOPHO-YMCTast
Tskenas Boga. lNMogaya cuHTes-raza MoXeT OblTb 06ecnevyeHa ammMmuayHoOl YCTaHOBKOW, KOTOpasi B CBOK o4yepenb
MOXeT ObITb COOpY)XeHa BMeCTe C YCTaHOBKOW Afsl NPOM3BOACTBA TSHKENOW BoAbl NMYTEM M3OTOMHOrO obOMeHa
aMmmnaka u Bogopoga. B npouecce amMmmnayHo-BogopoaHoro obmeHa B kKa4ecTBe MCTOMHUKA UCXOOQHOMo AenTepust
MOXET Takke MCnonb3oBaTbCsl 0OblYHas Boga. MHorvue npeameThl kKNio4eBoro 06opyaoBaHnst Ais yCTaHOBOK MO

NpoM3BOACTBY TSHXKEMNOW BoAbl, Mcnonb3ywowmx npouecc GC unv amMmmavyHo-BOLOPOAHOrO obMeHa, LUMPOKO
pacnpocTpaHeHbl B HEKOTOPbIX OTpacnsix HedTexMMmMyeckor npombliwneHHocTM. OcobeHHO 3TO kacaeTtcs
HebonbLIMX YCTaHOBOK, mcnonbayowmx npouecc GC. OgHako HeMHorne npeameTbl 000pygoBaHMSA SIBMASKOTCA
cTtaHgaptHeiMK. Tpoueccbl GC 1 ammuavyHo-BogopoaHoro obmeHa TpebytT obpaboTkn GonbLUMX KONMMYecTB
BOCMITAMEHSIIOLLIMXCS, KOPPO3UOHHbBIX U TOKCUYHBIX XXMUAKOCTEN NPy NOBbILLEHHOM AaBreHnn. COOTBETCTBEHHO Mpu
pa3paboTke CTaHZapTOB MO NMPOEKTMPOBAHMIO U 3KCMNyaTauuy Ans yCTaHOBOK M 06OPYAOBaHUSA, MCMNOMb3YHOLLNX
3TM Mpouecchl, yaensercs 0onblloe BHUMaHWe nogbopy MaTepuanoB M MX XapakTepucTUkam C TeMm, YToObl
obecneunTb ANUTENBHBIN CPOK CYXObl NPY COXpaHeHUM BbICOKOW Be3onacHOCTU 1 HagexHocTn. OnpeneneHne
mMacwTaboB 00ycrnoBnvMBaeTcsi rMaBHbIM 00OpPa3oM COOBpPaXKEHUSIMU SKOHOMUKM U HEobXoaMMocTu. Takum
obpasom, Gonblias 4acTb nNpegMeToB 00OPYLOBaHUS W3roTaBMMBAaETCsl B COOTBETCTBMM C TpeboBaHMsiMu
3akasduka. CnegyeT oTMeTUTb, YTO Kak B npouecce GC, Tak n B npouecce ammnavyHo-BOAOPOAHOro obmeHa
npegmeTbl 060pyNOBaHNs, KOTOPbIE MO OTAENBHOCTU He pa3paboTaHbl UMW He MOATrOTOBMEHb! crieuuanbHO Ans
NPOU3BOACTBA TSHKENOW BOAbI, MOrYyT cobupaTbCcs B CUCTEMbI, CNelmanbHO pa3paboTaHHble UK NOATrOTOBMNEHHbIE
ANsi MPOV3BOACTBA TSHKEMOW BoAbl. [Mpumepamu Takmx CUCTEM, MPUMEHSIEMbIX B 06OMX npoueccax, SABMNsHTCA
cucTeMa KaTanuTUYECKOro KpekuHra, ucnomnb3yemass B npouecce obmMeHa ammuaka W Bogopoga, W
OUCTUNMAUMOHHBIE CUCTEMbI, UCMONb3yEMbIE B MPOLIECCE OKOHYATENMbHOTO KOHLEHTPUPOBAHWS TSXKENon BoAbl,
[0BOASLLEN ee 00 YPOBHSI PEaKTOPHO-HYUCTON.

2.6.1. YcTaHOBKM AN NpOU3BOACTBA TSHXKENOW BOAbI, AenTepus un 8401 20 000 0
OenTepueBbiX COEANHEHNN
2.6.2. CneuvnanbHo paspaboTaHHOE U NOAroTOBIIEHHOE

060pyﬂ.0BaHVIe ana npon3BoacTea TSDKENON BOAbI nytem
ncnonb3oBaHus, NM6o npouecca obmeHa Boabl U
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2.6.2.1.

26.2.2.

2.6.2.3.

2.6.2.4.

2.6.2.5.

cepoBoaopoaa, Nvbo npoLiecca obMeHa aMMmuaka u
Bogopoda
Bono-cepoBoaopoaHble 06MEHHbIE KOMOHHbI.

CneuuanbHo pa3paboTaHHble Uy NOAroTOBMEHHbIe ANg
NpOu3BOACTBA TSXKEMNOW BOAbI NYyTEM NCMONb30BaHUSA
npouecca n3oTonHoro obmeHa BoAbl M cepoBogopoaa
0OMEHHbIEe KONMOHHbI aAnameTpom 1,5 M 1 6onee, koTopble
MOTYT 3KCMyaTUpoBaTbCs NPU AaBNEHMSX CBbILLE UMNn
paBHbIx 2 MlMa

a3o4yBKM 1 KOMMPECCOopHI.

CneumanbHo pa3paboTaHHble Uy NOAroTOBIEHHbIE ANS
NPOU3BOACTBA TSHKEMNOW BOAbI MYyTEM UCMONb30BaHUS
npotecca obmMeHa BoAbl M cepoBodopoaa
OfHOCTYyneH4YaTble ManoHanopHble (To ectb 0,2 Mla)
LeHTPObEXHbIE ra3o4yBKN UM KOMMNPECCOopPbI AN
LMpPKYNAuMM cepoBOLOPOAHOIO rasa (To ecTb rasa,

copepxawero H-> 6onee 70 npoueHToB no Becy),

UMeloLLME NPON3BOAUTENBHOCTDL, MPEBbLILIAILLYI0 UK
paBHyto 56 Ky0. M/C Npu aKkcnyaTauumn nog AaBreHnemMm,
npesbiwatoLwmnm unu pasHsim 1,8 Mlla Ha Bxoae, 1
CHabXeHHble canbHUKaMK, yCTOMYMBLIMU K BO3OENCTBUIO

H,S

AMMUMaYHO-BOAOPOAHbIE OBMEHHbIE KOMOHHBI.

CneumnanbHo paspaboTaHHble U NOArOTOBMNEHHLIE OIS
Npon3BOACTBa TAXKENOW BoAbl MyTEM UCMONb30BaHNS
npouecca obmeHa aMmmmnaka 1 Bogopoaa aMMmadHo-
BOLOPOAHbIE 0OMEHHbIE KONMOHHbLI BbICOTOM Gonee nnm
paBHon 35 M, anameTtpom ot 1,5 m oo 2,5 m, KoTopkle
MOrYT 3KCMyaTMpoBaTbCA Mo AaBMNeHUEM,
npesbiwatowmm 15 Mla. 3T KONOHHBI UMEIOT TakkKe No
MeHbLUEN Mepe ogHO 0T6opTOBaHHOE OCEBOE OTBEPCTUE
TOro XXe AnameTpa, YTO U LUNMHOpU4ecKas 4acTb, Yepes
KOTOPYH MOTYT BCTaBMATLCH UMW BbIHUMATLCSA BHYTPEHHUE
YacCTW KOJOHHBI

BHyTpeHHVIe YacCTWU KOJTOHHbI U CTyneH4YaTble HacocChl.

CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE
BHYTPEHHME YacTU KOMOHHbI U CTyrNeHYaTble HAacoChl A4S
KOIMOHH ANsi NPOM3BOACTBA TSHKENOW BOAbI NyTEM
MCcnonb3oBaHUs nNpoLecca aMmMna4yHo-BO4OPOLAHOIO
obmeHa.

BHyTpeHHI/Ie YaCTW KONMOHHbI BKMKOYAaKT creuynanbHO
paapa60TaHHble KOHTaKTOpPbl MeXAy CTyneHAMU,
CO,D,eI7ICTBYIOLIJ,I/Ie TECHOMY KOHTaKTy rasa v >XMaKkocCTu.

CTyneH4yaTble HAacOChl BKMOYalT cneumanbHO
pa3paboTaHHble Norpykaemble B XNOKOCTb HAacocChl Ans
LMPKYNALMK XXMOKOro ammuaka B npegenax obrema
KOHTaKTOPOB, HAXOAALWMNXCS BHYTPW CTYNEHEN KOMOHH
YcTaHOBKM ANS KpeKkMHra ammuaka, akcnnyaTmpyemble nog
OaBneHueMm, npesbiwaroLlwmm mnm pasHeiM 3 Mla,
crneumanbHoO paspaboTaHHble UM NOArOTOBMNEHHbIE ANS

840120 0000

8414 80 900 0

840120 000 0

8401 20 000 O;
841370

840120 000 0
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npon3BoacTBa TSKENnow Boabl nyTem ncnosnb3oBaHUA
npouecca n3oTornHoro obMeHa amMuMaka u BOAopoOa

2.6.2.6. WHdpakpacHble aHann3aTopbl NOrMoLEHMSs, CNOCOGHbIEe 9027 30 0000
OCYLLECTBNSATb aHanu3 COOTHOLUEHNSI MEXAY BOLOPOLAOM U
OenTeprem B peanbHOM MacliTabe BpeMeHu, Korga
KOHLIEHTpaUun aentepusa paBHbl Unu npesbiwatot 90
MPOLIEHTOB MO BECY

26.2.7. Katanutnyeckme neum ons nepepaboTtku oboraleHHoro 8401 20 000 0O;
AenTepreBoro rasa B TAXenyo Boay, cneuuansHo 8514 390000
paspaboTaHHble UNKU NOArOTOBINEHHbIE A8 MPOU3BOACTBA
TSKENOW BOAbI MyTEM MCNOMb30BaHMS npoLiecca
N30TONHOro 0OMeHa aMMuaka 1 Bogopoaa

2.6.2.8. KomnnekTHble cuctembl oboralleHust TSxenowm Bodbl U 8401 20 000 0
KONOHHbI ON151 HUX.

CneuuaneHo paspaboTaHHble W NOAroTOBEHHbIE

KOMMIEKTHbIE CUCTEMbI OBOraLLleHns TSXKenon Boabl 1

KOMNMOHHbI ANs HUX AN oboralleHns Tspkenow Boabl A0

KOHUEHTpaumm gentepus, NpMMeHsaemMon B peaktopax
MosicHnTensHoe 3amevaHne. CUCTEMbI, KOTOpble OObIYHO WMCMONb3YHT AUCTUNNAUMIO BOAbl ONS pasfeneHus
TSDKENOW W NEerkon Bodbl, crneuuanbHo pas3paboTaHbl UMM NOArOTOBMEHbI OIS MPOW3BOACTBA TSHKENOW BOAbI,
npuMeHsieMol B peaktopax (0OblMHO C copepXaHuem okcuaa gentepusa 99,75 npoueHTa no Becy) U3 nuTatoLemn
UX TSDKEMNOW BOAbl MEHbLUEN KOHLIEHTPaLUN.

2.6.2.9. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8401 20 000 0
aMMMaYHble CUHTE3MPYHoLLIME KOHBEPTEPLI UM aMMunadHble
CUHTE3NpYyoLLMe Cekumm Anst NPON3BOACTBA TSKENOoN Boabl
Mo TEXHONOMMM U30TONMHOro obMeHa amMMuaka 1 Bogopoaa

MosicHuTenbHoe 3amevaHue. KoHBepTepbl UMM CEKUMM, YKa3aHHble B nNyHKTe 2.6.2.9, npuHumaioT
CMHTE3UPOBaHHbIN ra3 (a3oT M BOAOPOS) M3 aMMUavYHO-BOLOPOAHON OOMEHHON KOMOHHbI (MNN KOMOHH) BbICOKOrO
JaBMeHus, a CUHTE3NPOBaHHbIM aMMMaK BO3BPaLLAETCH B TY Xe KONMOHHY (MMM KOMOHHbI).

2.7. YcTaHOBKM AN KOHBEPCUW ypaHa U NNyTOHUS Anst
UCMNOSb30BaHUs B NPOM3BOACTBE TOMMMBHbIX 3N1IEMEHTOB U
pasgeneHuy 13oTomnoB ypaHa u o6opyaoBaHue,
cneumansHo paspaboTaHHoe UMM NOAroTOBNEHHOE Anst
aToro
MosicHnTenbHoe 3amedvaHne. [TpOM3BOACTBO TOMMMBHBLIX OMEMEHTOB W pasderieHMe U30TOMOB  ypaHa
OCYLLECTBNSAETCA HA YCTAHOBKAX, KAaK OHM onpeaeneHsbl B MyHKTax 2.4 1 2.5 COOTBETCTBEHHO.

MpumeyaHne. OCHOBHblE KOMMOHEHTbI OGOPYAOBaHMS YCTAHOBOK ANA KOHBEPCUMWM ypaHa W MNyTOHUA Ans
CMOMb30BaHUA B NMPOU3BOACTBE TOMMMUBHbLIX SNIEMEHTOB U pasaeneHuy M30TOoMoB ypaHa noanexar 9KCropTHOMY
KOHTpomto. Bce ycTaHOBKM, CUCTEMbI U crieumanbHo paspaboTaHHoe unu NoaroToeneHHoe o6opyaoBaHue MoryT
ObITb Mcnonb3oBaHbl Ans 06paboTkM, NPOM3BOACTBA UMM WCMOML3OBaHWUSA CMELMansHOMO pacLlensisowerocs
maTepuana.

2.7.1. YCTaHOBKM ANs KOHBEPCUMM YpaHa u obopyaoBaHue,
cneumanbHo paspaboTaHHOe NNy NOAroTOBMEHHOE AN
aTOoro

BBogHble 3amedaHus. B YCTaHOBKax M cuUcteMax And KOHBEepCUU ypaHa MOXEeT OCYLeCTBNATbCA OO4HO Unn
HECKOIbKO npeBpau.l,eHvu?l M3 OOHOINo XMMWUYECKOro coegnHeHua YypaHa B Apyroe, BKIK4YadA KOHBEPCUIO

KOHLIEHTPATOB ypaHoBoii pyabl B 05, koHsepeuio U5 B TIO,, koHBepcuio okucrios ypaHa B TTE,, TJE;
nm TTCL,, koHBepcuo TTF4 B UF;, konsepcuio UE; B TE,, koneepcuio TIE; B MeTannmuyeckuit ypaH

KOHB n TOPNOOB Ha B . VIHOrne Krno4veBble KOMMOHEHTbI A0BaHNA YCTaHOBOK AJ14 KOHB nm
OHBEpPCUIo o O aHa UOEMOG to4eBble KOMIMOHe obo OBa CTaHOBO OHBEpC

ypaHa xapakTepHbl ANsl HEKOTOPbLIX CEKTOPOB XMMMUYEcKoN obpabaTbiBatolieit NpoMmbilneHHocTH. Hanpumep,
BMObl 060pyaoBaHUS, UCMOMb3yEeMOro B 3TMX MpoLeccax, MOryT BKYaTb Neyn, KapycenbHble Neyn, peaktopbl ¢
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MCEBOOOXKMKEHHBIM  CITOEM  KaTanuM3atopa, >KapoBble pPeakTOpHble OallHW, >KUOKOCTHblE  LeHTpudyry,
OVCTUNNIALMOHHBLIE KOMOHHbI U XXUAKOCTHO-XNOKOCTHbIE SKCTPaKLUNOHHbIE KOMOHHbI. [laneko He Bce KOMMOHEHThI
obopynoBaHua umeroTca B "rotoBoM Buae", G60MNbLUMHCTBO U3 HWUX JOSMKHbI OblTb MOArOTOBMEHbLI COrMAacHO
TpeboBaHMAM U cneundumkaumam 3akasumka. B HekoTopbix cnydasix TpebyeTcs yuuTbiBaTb cCrneumanbHble
NMPOEKTHbIE W KOHCTPYKTOPCKME OCOBEHHOCTU Ans  3aWMTbl OT arpeccuBHbIX CBOWCTB HEKOTOPbIX U3

obpabatbiBaembix xumudeckux sewects (HF, F;, CIF; wn dropuasl ypaHa), a Tawke BOMPOCHI SAEPHOM

KPUTUYHOCTMW. Bo Bcex npoueccax KoHBepCcun ypaHa KOMMNOHEHTbI 060pyﬂOBaHVIﬂ, KOTOpble OTAENbHO cneunanbHO
He pa3pa60TaHb| nnn He noaroToslieHbl 414 KOHBEPCUM ypaHa, MOoryTt OblTb 06bEANHEHBI B CUCTEMBI, KOTOpble
cneumanbHO pa3pa60TaHb| Mnn NoaroToBneHbl AnAa Ncnojib3oBaHUA B LIENAX KOHBEPCUU ypaHa.

2711, CneuuaneHo pa3paboTaHHble 1MW NOArOTOBIEHHbIE 8419 89989 0
CMCTEMbI NSl KOHBEPCUU KOHLIEHTPATOB yYpaHOBOM pyabl B

U0,

MoscHuTensbHoe 3amedaHue. KoHBepens KOHLEHTPaToB ypaHoBoi pyabl B TT(Cl; MOXET OCyLLeCTBNATLCSA CHavana

NoCpeacTBOM PacTBOPEHUs pyabl B a30THOW KUCINOTE M 3KCTPaKLMM OUYULLIEHHOTO rekcaruapara ypaHunauHuTpara
C NMOMOLLIbIO TaKOro PacTBOPUTENS, kKak TpubyTundocdar. 3ateM rekcarugpar ypaHunguHutpata npeobpasyetcs

B O3 nubo nocpeacTBOM KOHLEHTPUPOBaHUS W [eHUTpauuW, NMGO MOCPEACTBOM  HeiTpanusauumn

rasoobpasHbiM ammuakoM Ofa MofyyYeHust OuypaHata aMMOHMS C Mocredylowei gunsTpauneid, Cylwkon u
KanbLUMHUPOBaHUEM.

2.71.2. CneuuaneHo pa3paboTaHHble UMW NOArOTOBIEHHbIE 8419 89989 0
cuctembl Anis koHsepeun 1Ji2; B TTE,

MosicHuTenbHoe 3amedanue. Koweepcua TIiDg B TJEF; MOXeT OCylWecTBAATbCA —HENOCPEACTBEHHO
dhTopupoBaHveM. [ns npouecca TpebyeTcs UCTOUHMK ra3006pasHoro gtopa uiv TpexgTopMCToro Xnopa.

2.7.1.3. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8419 89989 0
cucTembl Ans koHsepcun T3 B TT0,

MosicHMTenbHOe 3amMeyvaHue. KOHBepCWr'l UDE B UDE MOXeT OCYLLUeCTBNATbCA NoCcpencTBoOM BOCCTaHOBNEHUA

T35 ra3o06pasHbIM KpEKMHr-aMMMaKoM Ui BOAOPOAOM.

27.1.4. CneuuanbHo paspaboTaHHble Uu NOArOTOBIEHHbIE 8419899890
cucTembl Ans koHsepcun T4 B TTE,

MosicHuTenbHoe 3amevaHue. Kowsepcust 11014 B TJE4 MOxXeT ocyliecTsnsatbes nocpenctsom peakun iy ¢
razoobpasHbiM doTopucTbiM Bogopoaom (HF) npu Temnepatypax 573-773 K (300-500°C).

2.7.1.5. CneumnanbHo pa3paboTaHHble NN NOArOTOBMNEHHLIE 8419 89989 0
CUCTEMbI AN KOHBEPCUU []E4 B []Eﬁ
MosicHnTensHoe 3amedaHue. KoHBepcust []I_-'-4 B []Eﬁ MOXXET OCYLLECTBNSATLCH MOCPEACTBOM 3K30TEPMUYECKON

peakumn ¢ TopoM B peakTopHon 6GawHe. TJE; KOHAEHCMpYeTCA W3 ropsaqmMx NETy4nx rasoB MocpencTBoM

nponycKkaHus NOTOKa ras3a Yepe3 XONoAHYH NOBYLLKY, oxnaxaeHHyto 0o 263 K (-10°C). [ina npouecca Tpebyetcs
NCTOYHMK razoobpasHoro dropa.

2.7.1.6. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 841989989 0
cuUCTEeMbIl Ans KOHBEPCUM UF4 B MeTannmMyeckuin ypaH

MosAcHuTENbHOE 3amevaHue. KOHBepCI/IFI []E4 B MeTannmn4ecknm YpaH oOcyuwlecTBnAaAeTcAa nocpencrteomM ero

BOCCT@HOBIEHNS MarHMem (KpynHble napTuv) unu kanbuuem (Manble naptum). Peakums ocyllecTBnsieTcss npu
Temneparypax Bbilie ToYkk nnaeneHns ypaHa (1403 K (1130°C).

271.7. CneuuaneHo pa3paboTaHHble Uy NOArOTOBMEHHbIE 8419 89989 0
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cucTemsl ans koHsepcun UE; B 1T

MosicHuTenbHoe 3amedaHune. Konsepcus TIE; B 1JiJly MOXeET OCyLeCTBNATLCA MOCPEACTBOM OAHOTO M3 Tpex
npoueccos. B nepsom npouecce TE; BoccTaHaenueaetcs u rugponuayetcs B 1T, C ucnonb3osaHuem
Boopofa u napa. Bo sTopom npouecce UE; ruaponusyetcs pacTBopeHueM B BOAE, AN OCaXAeHWUs AuypaHaTa
ammoHus fobaenseTcs aMmuak, a avypaHar BocctaHasnveaetcsa B 1Ji0, Bogopogom npu Temneparype 1093 K

(820°C). TMpu Tpetbem npouecce rasoobpasvbie TIE;, C4 u INHs cmewwusatotca B BOge, ocaxaas

ypaHunkapboHaT aMMoHusi. YpaHunkapboHaT aMMOHWUA CMELLMBAETCA C NApoOM Y BOAOPOAOM MpU Temnepartypax
773-873 K (500-600°C) anst npoussoactea LI .

Komsepcust UF; B TIO4 yacTo ocyllecTenseTcs Ha NepBol CTyMeHN yCTaHOBKI MO M3TOTOBMNEHMIO TOMNMBA.

2.71.8. CneuuaneHo pa3paboTaHHble 1Ny NOArOTOBIEHHbIE 8419 89989 0
cuctembl ans konsepcun 1JE; B TTE,

MoacHuTenbHOe 3amMevaHue. KOHBepCVIH []Fﬁ B []E4 MOXET OCYLUeCTBNATbCA NocpencTtBOM BOCCTaHOBNEHUA

BOOOPOAOM.

2.7.1.9. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 841989989 0
cucTembl Ans koHsepcum T4 B TTCly

MosicHuTensHoe 3amevaHune. Konsepcus 1104 B 1114 MOXeT OCylecTBNATLCA NOCPEACTBOM OAHOMO M3 ABYX
npoueccos. B nepsom npouecce T4 B3aumoaencTsyeT ¢ TeTpaxiopuaom yrepoga (Z(Cl, ) npu Temnepatype
npubnusutensHo 673 K (400°C). Bo BTOpOM npolecce UDE B3aMMOAENCTByeT Mpu Temnepatype

npubnuautensHo 973 K (700°C) B npucyTCTBMM Caxu, MOHOKCHAA yrnepoaa v xnopa ans npoussoactsa 171, .

2.7.2. YCTaHOBKM ANS KOHBEPCUM NMITYTOHUSA 1 06opyaoBaHue, 841989989 0
cneumanbHO paspaboTaHHOe NNy NOAroTOBMEHHOE AN
3TOoro

BBogHble 3amevaHus. B yCTaHOBKax MU cuctemax Ana KOHBEepPCUU NMITYTOHUA MOXET OCYLUEeCTBNATbCA OOHO UIn
HEeCKOIbKO FlpeBpaLLl,eHI/IIZ NNYyTOHNA N3 OOHOINo0 XMMMYeCKoro coeanHeHnd B gpyroe, BKio4asa KOHBEPCUKO HUTpaTa

nnyToHusi B Pul 5, koHsepcuio Full 4 B PuF,, koHsepcuio PuF, B MeTannuueckuit NnyToHWA. YCTaHOBKM Ans

KOHBEPCUUN MIYTOHUS OObIYHO aCCOLMMPYKOTCS C YCTPOWCTBaMM MO BbIAEMNEHUIO MAYTOHWUS, HO OOIMKHbI Takke
accouMmpoBaTtbCs U C YCTPOMUCTBaMM MO NMPOU3BOACTBY MIYTOHMEBOro Tonnmea. MHorve KnoveBble KOMMOHEHTHI
06opyaoBaHUs YCTaHOBOK ANsi KOHBEPCUU MIYTOHWUSI XapakTepHbl Afsi HEKOTOPbIX CEKTOPOB XWMWUYECKOM
obpabaTbiBatolLlelt NpombilfieHHocTn. Hanpumep, Buabl 0GOpyAoBaHUsl, UCMONb3yeMoro B 3TMX Mpoueccax,
MOTYT BKIHOYaTb Me4Yu, KapycernbHble Mevn, peakTopbl C MCEBOOOKMKEHHBIM CIOEM, MiTAMEHHbIE peakTOpHble
GallHW, >XWOKOCTHble UEHTPUdYr1, AUCTUIMSLUMOHHBIE KOMOHHBLI U >XKUOKOCTHO-XMAKOCTHbIE 3KCTPaKLMOHHbIE
KONMOHHbLI, @ Takke ropsiiMe Kamepbl, nepyaTovHble OOKCbl U MaHunynsaTopbl. [aneko He BCe KOMMOHEHTbI
nmerTca B "roToBoM Buae", GONbLUMHCTBO M3 HUX OOSMKHbI ObITb NOArOTOBMEHbI COrnacHo TpeboBaHUAM K
cneundukaumam 3akasdmka. Ocoboe BHUMaHME Npy NPOEKTUPOBAHMK criedyeT yaensiTb cneynarnbHbiM Bornpocam
paaMaunoHHOM M TOKCMYHOW 6Ge3onacHoCTM, a Takke BOMpocaM, CBsiI3aHHbIM C KPUTMYHOCTbIO. B HekoTopbix
cnyyasix TpebyeTcs yuuTbiBaTb creumarnbHble MPOEKTHblE M KOHCTPYKTOPCKME OCOOGEHHOCTM ANs 3aluTbl OT
arpeccuBHbIX CBOWCTB HEKOTOpPbIX M3 obpabaTbiBaeMbiX XuMMUYecknx BeuwlecTB (Hanpumep, HF). Bo Bcex
npoueccax KOHBEPCUMU MIYTOHUS KOMMOHEHTbI 060opyaoBaHWs, KOTOpblE creunanbHo He paspaboTaHbl UNn He
MoAroTOBMEHbl Afs KOHBEPCUW TMNYTOHUS, MOryT ObiTb 00beAWHEeHbl B CUCTEMbI, KOTOpPble cheuuanbHo
pa3paboTaHbl UMY NOArOTOBIEHb! 115 UCMONb30BaHUS B LIEMNSIX KOHBEPCUM NIYTOHUS.

2.7.21. CneunaneHo paspaboTaHHble NN NOArOTOBMEHHbIE 841989989 0
CUCTEMbI A1 KOHBEPCUM HUTPATA NIYTOHWSA B OKCUZ
MosichutenbHoe 3amedaHne. OCHOBHble Onepawuuu, BXOAsLIME B 3TOT MPOLIECC: XPaHEHUE U KOPPEKTUPOBKA
MCXOOHOrO TEXHOMOTMMYECKOrO MaTtepuana, ocaxaeHue U pasgerneHve TBeEpAON U XKuaKkon chasbl, npokanveaHue,
obpallleHne C npodyKTOM, BeHTUNsIUMSl, obpalleHne c oTxodamu W ynpaeneHue npoueccoM. Cucrtemb,
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npYMeHsieMble B MpoLecce, SIBASKOTCS CheLuanbHO MpUCnocobneHHbIMM TakuMm obpasom, 4Tobbl m3bexaTtb
KPUTUYHOCTU U paamaLMoHHbIX 3EKTOB, a Takke CBECTU K MUHUMYMY OMAacHOCTM, CBSA3AHHbIE C TOKCUYHOCTbIO.
Ha GonblunHCTBE ycTaHOBOK NO nepepaboTke 3TOT NPOLIECC BKIOYAET KOHBEPCUIO HUTpaTa NiyTOHWUA B OMOKCUA
nnyToHWs1. B apyrMx cnydasix Npouecchl MOryT BKMYaTb OCaXAeHWe okcanata MiyToHUs WnvM nepokcuaa
NAyTOHWS.

2.7.2.2. CneumnanbHo paspaboTaHHble NN NOArOTOBMNEHHLIE 8419 89989 0
CUCTEMbI ANS NPOU3BOACTBA METaNNMYecKoro niyToHUs

MosicHuTenbHoe 3amedaHune. ATOT npouecc 0bbIYHO BKOYaET (DTOPMPOBAHUE AMOKCMAA NIYTOHUS, Yalle BCEro ¢
NMPUMEHEHMEM BbICOKOAKTMBHOIO (PTOPUCTOrO BOAOPOLa, C Lernbio MofyyvyeHus dTopuaa MniyTOHMS!, KOTOpPbIi
BMNOCMeACTBUM BOCCTAHABNMBAETCS C MOMOLLbIO METaNMYECcKoro KanbLusi BbICOKOM YMCTOTbl OO MNOMyYeHus
METannmM4ecKoro NNyToHWs 1 hTopraa Kanbums B Buge wwnaka. OCHOBHbIE onepauun, BXoasiume B 3TOT NpoLecc:
pTOpMpOBaHNE (HanpuMep, C MPUMEHEHMEM o0OOpydOBaHWSA, cofdepXkallero OnaropogHble MeTansbl Wnu
3aLUMLLEHHOrO MOKPLITUEM W3 HUX), BOCCTaHOBMEHWE MeTanna (Hanpumep, C MNMPUMEHEHMEM KepaMUYeCcKMX
TUIMNEN), BOCCTAHOBMEHMWE LUNaka, obpalleHne ¢ NPoayKTOM, BEHTUNAUMS, obpalleHne ¢ oTxoaamu U ynpaBneHue
npoueccom. CucTeMbl, NPUMEHSIEMbIE B MpoLiecce, SIBAATCA crneuuanbHo NprcnocobneHHbIMM TakuM obpasom,
4TOObI M36EXaTb KPUTUUHOCTU U PaguaumMOHHbIX 3O(EKTOB, a TakkKe CBECTU K MUHMMYMY OMacHOCTU, CBSI3aHHbIE
C TOKCMYHOCTbIO. B apyrux cryyasix npoueccbl MOryT BKMHYaTb (OTOPUPOBaHWE okcanarta MiyTOHUS Wnu
nepokcuaa NiyToHWs, 3a KOTOPbIM CrieayeT BOCCTaHOBNEHUE MeTanna.

2.8. TexHonorum, CBA3aHHbIE CO BCEMU BKITKOYEHHbIMW B pa3gen
2 HacTosLLero cnucka npeaMeTamu
2.9. MporpammHoe obecneyeHne, CBA3aHHOE CO BCEMU
BKJTIOMEHHBLIMY B pa3gern 2 HacTosLWero cnmncka
npeaMmetramu
MpumeyaHus:

1. TlpyHaaNexXHOCTb KOHKPETHOrO TOBapa WM TEXHOMOMMW K TOBapam W TEXHOMOrMsM, noafiexalliMm 3KCMOPTHOMY
KOHTPOI, onpeaensieTcss COOTBETCTBMEM TEXHUYECKUX XapaKTEPUCTUK 3TOro ToBapa WM 3TOW TEXHOMOrMM TEXHUYECKOMY
onucaHuio, npmBegeHHoMmy B rpadpe "HaumeHoBaHue" HacTosiwero cnucka. Koabl eguHon ToBapHOW HOMEHKNaTypbl
BHELLHE3KOHOMMYECKON aeaTenbHoCcTM EBpasunckoro skoHomuyeckoro cowsa (kog TH B3 EAJ3C), npuBeneHHble B
HaCTOALLEM CMUCKE, HOCAT CMPaBOYHbIA XapakTep.

2. lMepenaya nporpammHoro obecneveHusi, cneuuanbHO paspaboTaHHOro WM MOAFOTOBMEHHOro Ans pas3paboTky,
NMpPOM3BOACTBA UMM MCMNOSb30BaHUA NMoboro npeaMeTa B HACTOSILLEM CMUCKE, B TaKOWM XXe CTeneHW MOANEXUT IKCMOPTHOMY
KOHTPOIIO, Kak U caM 3TOT npeaMeT. [ns nepenayn nporpaMmmMHoOro ob6ecrneveHnst NpUMEHSIITCS Takue e NPUHLUNMBI, Kak 1 ans
nepenayn TEXHONOrN.

3. TepMuHbI, UCMONb3yeMble B HACTOSILLEM CNUCKE, O3HaYaloT criegytoLlee:

"B 0OLLECTBEHHOM OOCTOSIHUN" - TEXHOMNOTUS NN NporpaMMHoe obecnevyeHne, npeaocTaBnsiemMble 6e3 orpaHUYeHUI Ha KX
JanbHenllee pacnpocTpaHeHne (orpaHuWyeHusi, CBSI3aHHbleE C aBTOPCKMMW MpaBamMu, HE WCKNOYaT TEXHOMOrn Wnn
nporpaMmmHoe obecneveHue ns paspsga Haxoasawmxcsa B o6LLecTBEHHOM AOCTOSHUN);

",qpyrme 3anemMeHTbl" - BCe aNeMEHTbI, 3a UCKMoYEeHNEM BOAopoAa, ypaHa v nityToHuA,

"mcnonb3oBaHMe" - aKkcnnyatauus, yCTaHOBKa (BKMYasa YCTAaHOBKY Ha nnowagke), TexHuyeckoe o6cnyxuBaHune
(NpoBepka), TEKYLLMI PEMOHT, KanuTanbHbIA PEMOHT UM MOAEPHU3aLUNS;

"MuKponporpamMmma" - nocrnefoBaTeNlbHOCTb ANeMEeHTapHbIX KOMaH, XPaHSLWMXCS Ha chneunanbHOM 3arnoMuHaroLem
YCTPOWCTBE, UCMOMHEHNE KOTOPbIX MHULMUPYETCS 3anycKatoLlen KOMaH4oW, BBEAEHHON B permcTp KoMaHz;

"nporpamma” - nocnegoBaTenbHOCTb KOMaHA, ANs OCYLLIEeCTBNEeHUs npouecca, NpeacTaBrneHHas B Takom opmMe, YTO OHa
MOXET ObITb BbINOMHEHA 3MEKTPOHHBIM KOMMBIOTEPOM UMK MOXET ObITh MpeBpaLllieHa B Takyto hopmy;
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"nporpamMmmHoe obecrnedyeHne" - Habop M3 OOHOM WU HECKOMbKMX MNporpamm WNM MUKPOMpPOrpamm, creumanbHO
pa3paboTaHHbIX UM NOArOTOBMNEHHbIX AN pa3paboTku, NMPOU3BOACTBA UMW UCMONb30BaHKsA NOoro NpegmMeTa, BKITHYEHHOTO B
HaACTOSALLMIA CNINCOK, 3adPUKCUPOBAHHBIX Ha KaKOM-NTMBO 0cA3aeMoM HocuTene;

"I'IpOMSBOLI,CTBO" - BCE MNMpou3BOACTBEHHbIE 3Tambl, TakKne, KakKk COOpYyXeHWue, TEXHONOrnmAa npoun3BoacTBa, MU3rotoBlieHUE,
WHTErpnpoBaHne, MOHTaxX (c6op|<a), KOHTPOIb, UCNbITaHUA, MEPONPUATUA NO obecneyeHunto KayecTBa;

"pa3pa60T|<a" - BCe CTagnun 0o npon3BoacTBa, Takme, Kak NpoeKkTnpoBaHMe, NPOEKTHbIe UccrieaoBaHunsa, aHarnna NPoOeKTHbIX
BapMaHTOB, Bblpa60TKa KoHLenuun NPOEKTUPOBaHUA, c6op|<a N ncnblTaHne NpoToTUnoB (OI'IbITHbIX 06pa3LJ,OB), CXeMbl ONbITHOIO
npon3BoACTBa, TexHU4Yeckada [AOKyMeHTauuda, npouecc peann3aumm TMpOEeKTHbIX AaHHbIX B uU3genune, CTPYKTypHOoe
NpoeKTnpoBaHUe, KOMMJ1EKCHOE NPOEKTUpOBaHNE, KOMMNOHOBOYHAA CXemMa,

"TexHn4yeckass noMmoup" - obyvyeHne, MeponpuaTUSa MO MOBLILEHUIO KBanudukaumm, npakTmyeckas nogrotoBka Kagpos,
npegocTtaeneHve paboyert MHGOPMALIMK, KOHCYNbTaTMBHbIE YCMyrM. Takas MOMOLLb MOXET BKMo4vaTb B cebsa nepepady
"TeXHNYECKMX OaHHbIX";

"TeXHMYeckne AaHHble" - YepTexmn UM UX KOMUW, CXembl, Auarpammbl, mMogenu, OopMyribl, TEXHUYECKUE NPOEKTbl U
crneundurkaumm, CnpaBoyHble MaTepuarnbl, PYKOBOACTBA W WHCTPYKUMW. OTWM [daHHble MOryT OblTb NpeaCcTaBreHbl
(3adhmkcmpoBaHbl) Ha OyMaXKHbIX HOCUTENSX WNKM 3adUKCMPOBaHbl Ha MOObIX APYrMX MaTtepuanbHbIX HOCUTENsiX nmMbo
pasmelLeHbl B yaaneHHbIX (pacnpegeneHHbiX) yCTPONCTBax XpaHeHus nHpopmaumu;

"TexHonorusa" - cneuuanbHas MHgopmauus, koTopas TpebyeTcs Ans pa3paboTky, MPOM3BOACTBA WM UCMOMb30BaHUS
nwoboro npegmeTa, BKMOYEHHOrO B HACTOALIMWA CMUCOK. 3Ta MHOPMaUMa MOXET nepeaaBaTbCs B BuAE "TEXHUYECKOW
nomown” unu "TexHmyeckux AaHHblX". OnpeneneHne TEXHONOrMM He pacrnpoOCTPaHAETCSs Ha TEXHOMOrMI0, HaxO4sLLYHCs B
O6LLECTBEHHOM [OCTOSHUMM, UNU yHAaMeHTanbHble Hay4Hble WCCNefoBaHWs, a Takke Ha WHpopmauuio, MUHUManbHO
Heobxoammyto Anst ohOpMINEHNSI NATEHTHOWN 3asiBKU;

"thbyHAaMeHTanbHble HayYHble UCCREnoBaHNA" - 3KCNiepUMEHTaNbHbIE UNN TeopeTndeckme paboThl, BEAYLUMECS, MMaBHbIM
006pasoM, C Uernblo NOMyYeHUss HOBbIX 3HaHMIK 06 OCHOBOMOMAralLWMX MPUHUMNAX SIBMEHUA WM Habnogaemblx dakTax, He
HarmpasreHHble B NEPBYIO O4epenb Ha AOCTWPKEHNE KOHKPETHOWM NPaKTUYECKON LiENN UMK peLleHne KOHKPETHOM 3agauu.
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