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8 nexabps 2011 roma

O0u1ee pacnipocTpaHeHue
Pycckuit
S3bIK OpUrMHaa: aHMIMHCKUN

[JononHutenbHbIN NpoTokon K CornaweHunto
mvexay Pecnybnunkon lamous
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9HEPrnn 0 NPMMEHEHUN rapaHTU B CBA3U
c [loroBopoM 0O HepacnpoCTpPaHEHUN AO0EePHOro
opYyXuns

1. Tekcr JIOMONHUTENBHOrO mpoTokona kK CormameHmio Mexay PecrmyGmukoit TamOustt u
MexayHapoJHBIM areHTCTBOM 110 aTOMHOW YHEPTUH O IPUMEHEHNUH TapaHTH B CBsI3H ¢ JloroBopoM o
HEpacHpOCTPaHEHHUH SIIEPHOTO OPYXKHSI BOCIPONU3BOJUTCS B HACTOAIIEM JOKyMEHTE Ul HH(OopMaIiu
Bcex wieHOB. COBET YNpaBISIOMUX OXOOpMJI HAcTOAMMK JIOHMONHHUTENBHBIH MPOTOKON 3 MapTa
2010 roga. On 6pu1 moxnucan 7 okTsi0ps 2011 rona B bamxkyne, 'amOus, u 18 okradps 2011 roxa B
Bene, ABcTpusi.

2. B cootBercTBHM co cTaTheid 17 J[OMOTHUTENBHOTO MPOTOKOJIA OH BCTYIHI B CHIY 18 OKTSIOpA
2011 ronma mocie ero noanucanws I enepabHBIM aupekTopom MATATD.

! Bocnipomsseseno B okymente INFCIRC/277.



INFCIRC/277/Add.1
[Ipunoxxenue

[ononHuTenbHbIN NpoToKon K CornaweHunto
mvexay Pecnybnunkon lamouns
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9HEPrnn 0 NPMMEHEHUN rapaHTU B CBA3U
c [lJoroBopoM 0O HepacnpoCTpPaHEHUN AO0ePHOro
opYyXKusi

[NPUHUMAS BO BHUMAHMUE, uro PecnyOnuka [amOust (B najipHeiieM HMEHyeMast
"Tambus") m MexayHapogHOE areHTCTBO 110 ATOMHOW DHEpruw (B JajdbHEHUIIIEM HMEHYyeMOe
"AreHTcTBO") SIBILTIOTCS ydyacTHUKaMu CoTJIalieHus O MPUMCHEHUH TapaHTH B CBsI3U ¢ JloroBopoM o
HEpacHpOCTPaHEHUH SAEPHOTO OpyXkus (B AaipHedImeM umeHyemoro "CornamieHHe O TapaHTusx'),
KOTOpO€ BCTYNWIIO B cuity 8 aBrycta 1978 rona;

YUUTLIBAS xenanve MeXAyHAPOAHOTO COOOIIECTBA elie OoJiee YKPEHMUTh PEXKHUM SACPHOTO
HEpPaCIPOCTPAHEHHS ITyTEM TIOBBIINICHUS JCHCTBEHHOCTH Y AS(PQEKTUBHOCTH CHUCTEMBl TapaHTHH
AreHTCTBA;

HATIOMHWHASI, uto ATEHTCTBO TIpH OCYIUIECTBIEHWH TapaHTHH JOJKHO YYHUTHIBATh
HEOOXOIMMOCTh: M30eraTb CO3AaHMs MPENATCTBUN 3KOHOMHUYECKOMY U TEXHOJIOTMUYECKOMY DPa3BUTHUIO
["amOun nnmu MeXIyHapOJHOMY COTPYAHUUYECTBY B 00JIaCTH MUPHOM SNEPHOI AeATeIbHOCTH; COOJII0AATh
JEWCTBYIOLINE MOJOKEHUS B 007aCTH OXpaHbl 37J0pPOBbs, 0€30MaCHOCTH, (PU3MYESCKON 3aIIUThI, a TAKKe
Jpyrue JefcTByIomye TpeOoBaHus OE30MaCHOCTH M MPaBa OTAEIBHBIX JIML; U MPUHUMATh BCE MEPHI IO
3allUTe KOMMEPYECKHX, TEXHOJOIMYECKHX M IIPOMBIIUICHHBIX CEKPETOB, a TakkKe Jpyrou
KOH(UICHINATEHON HH(OpMAIK, KOTOpasi CTAHOBUTCS €My M3BECTHOIA;

ITPUHUMAS BO BHMMAHMUE, uto dWacToTa mMpoBEACHHWS W WHTEHCHUBHOCTH MEPOIIPHUATHH,
yKa3aHHBIX B HactosmieM IIpoTokonme, OyOyT TOANEp)KUBAaThCS HA MHHHMAJIbHOM YPOBHE,

COOTBCTCTBYIOIICM LICIN IMMOBBIIICHUA HCﬁCTBCHHOCTH n 3(1)(1)6KTI/IBHOCTI/I FapaHTI/If/’I AFCHTCTBa;

HACTOAIVM IM'am06ust 1 ATEHTCTBO COTIIACHITUCH O HIYKECTICTYFOIIIEM:



CBsA3b MEXIY HACTOAIIUM ITPOTOKOJIOM U COI'JIAIIEHUEM O 'APAHTHUAX

Cratbs 1

TTonoxeunns CormameHus o TapaHTUAX NPUMCHAKOTCA K HACTOALICMY HpOTOKOHy B TOH MEpe, B
KaKoil OHH COOTBETCTBYIOT IOJIOKCHHUAM HACTOSAIICTO HpOTOKOHa W COBMECTHUMEBI ¢ HUMHU. B clIydac
IIPOTUBOPCYUA MEKAY IOJIOXKCHUAMU Cornamenus o rapaHTuiaX HW IOJOXCHUAMU HACTOALICTO
HpOTOKOJ'Ia MPUMCHSIOTCS MTOJIOKCHUS HACTOAILICTO HpOTOKOJ'Ia.

INPEJOCTABJIEHUE UTH®OPMAILIUU

Cratbs 2

a. T'amOus npeaAOCTaBIIACT AI‘CHTCTBy 3asBJICHUC, COACPIKAIIICC:

)

vi)

O6miee onMcanye ¥ HHPOPMAIIHIO, YKAa3BIBAIOIIYI0 MECTO TIPOBEICHUS OTHOCSIITUXCSI K
SIIEPHOMY TOTLTUBHOMY IUKITY HAYYHO-HUCCIICIOBATEIHCKUX U OIBITHO-KOHCTPYKTOPCKUX
paboT, He CBA3aHHBIX C SIEPHBIM MaTEPHAIOM, OCYIIECTBIIEMBIX TJe-TH00, KOTOPhIC
(hUHAHCUPYIOTCS, TMOTYYHITH KOHKPETHOE pa3pelieHre WA KOHTPOJIUPYIOTCS UITH
OCYIIECTBISIOTCS OT UMEHU ['aMOuH.

OnpeieneHHYI0 ATEHTCTBOM Ha OCHOBE OKHJIA€MOTO TTOBBIIICHUS IEHCTBEHHOCTH HITH
3¢ HeKTUBHOCTH U coryiacoBaHHyro ¢ ["amOueli nHpOpMAaIIKIO 0 KacaroleiCs rapaHTHit
AKCILTyaTaIl[MOHHOW JACSITEILHOCTH Ha YCTAHOBKAX U B MECTaX HAXOXICHUS BHE
YCTaHOBOK, I OOBIYHO HCIIONB3YETCS SACPHBIA MaTepHUAIL.

OO011ee onMcanue KKAO0TO 3aHMs Ha KaX/I0H IJIoMaIKe, BKIIOYas ero UCIOIh30BaHHE,
U, €CJIM 3TOT0 HEIOCTATOYHO - OMKUCAHUE €r0 COACPKUMOro. ITO OMUCAHUE BKIIOYACT
KapTy TaKoM IUIOLIA K.

Onucanne MaciiTada oneparui Juist KaKI0ro MECTa HaX 0K ISHUS, UMEIOIIETO
OTHOIIIEHUE K JIeSITENIbHOCTH, Yka3aHHOU B [Ipunoxkenuu I k HacTosiemy [IpoTokoiy.

Undopmanuio, yKka3plBaIOIIyI0 MECTO HAXOXKIEHHS, IKCILTYaTalMOHHOE COCTOSIHUE H
OIIEHOYHBIE TOJIOBBIE MPOU3BOICTBEHHBIE MOIITHOCTH YPAaHOBBIX PYTHUKOB H
000TaTUTENHFHBIX YCTAHOBOK M TOPHUEBBIX O0OTATUTEIHHBIX YCTAHOBOK ¥ CYIIECTBYIOIIUI
roJI0BOH 00bEM POU3BOACTBA TAKUX PYAHUKOB U 00OTaTUTEIbHBIX YCTAHOBOK AJIS
'am6uu B nenom. ['amOus mpegocTaBiseT Mo 3anpocy ATEHTCTBA JaHHBIE O
CYIIECTBYIOIIEM I'OI0BOM 00BEMeE MMPOU3BOICTBA OTACTHHOTO PYAHUKA WITH
oOoratuTensHON ycTaHOBKH. [IpenocraBieHue 3Toil nHGOpMaLun He TpeOyeT BeAeHUs
nogpoOHOr0 y4eTa siIEpHOro MaTepHania.

HNudopmannio 0OTHOCUTENEHO UCXOHOTO MaTepualia, KOTOPBIH ellle He JJOCTUT COCTaBa U
YUCTOTHI, KOTOPBIC JIENAIOT €r0 MPUTOAHBIM JIJIS H3TOTOBJICHUS TOTLIMUBA FITU H30TOITHOTO
oborarieHusi, BKIIOJAIOIIYIO:

a) KOJMYECTBA, XHMHUYCCKHUA COCTaB, WCIOJNB30BAHUE WM MPEANOIaracMoe
WCTIOJIb30BAaHUE TAKOT'O MaTepHasa, He3aBUCHMO OT €T0 SIICPHOTO WM HESISPHOTO
WCTIOIB30BaHMS, IS KaXJIOTO MECTa HaXOXKJeHHs Ha ['aMOMH, B KOTOPOM TaKoii
MaTepuana TPUCYTCTBYET B KOJMYECTBAX, MPEBBIIIAIONIUX JECATh METPUUYCCKUX
TOHH ypaHa W/WIM ABAaALATh METPUYECKUX TOHH TOpHUS, a IS JPYTHX MECT
HaXOXICHUS C KOJNUYECTBaMU OoJiee OJHOW METPUYECKOH TOHHBI - ofIee
KoymdecTBO Juis ['aMOuM B 1enoMm, eciad 3TO o0liee KOJIMYECTBO IPEBBIIIACT
JECATh METPUYECKMX TOHH YpaHa WU JBAAIATh METPHUYSCKUX TOHH TOPHS.
[IpenocraBpnenne »Tol WH(MOpMAIMU HEe TpeOyeT BeIEHUS IMOAPOOHOTO ydeTa
SJIEPHOTO MaTepUaIa;



vii)

viii)

b) KOJINYECTBA, XUMHUYECKUM COCTAaB M NYHKT HA3HAYEHUA KaXJIOW SKCIOPTHOM
nmoctaBku u3 ['amOmm Takoro marepuania Ui KOHKPETHBIX HESIEPHBIX IIeNeill B
KOJIMYECTBAX, MPEBBIILIAIONINX:

1)  ;mecsaTh METPUYECKHUX TOHH YpaHa, WIH JJIS MTOCIEAOBATEIIEHBIX SKCITOPTHBIX
MOCTaBOK ypaHa u3 ['amMOum B OMHO W TO K€ TOCYyNapCTBO, Kaxaas W3
KOTOPBIX MEHEE JIECATH METPUIECKHX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIECSATh METPUUECKUX TOHH B T€UCHUE TOJIA;

2) IBAIIATh METPUYCCKHX TOHH TOPHS, WIM IS TIOCIEAOBATEeIbHBIX
OKCTIOPTHBIX ITOCTABOK TOpHUSA W3 ['aMOMM B OJHO M TO XK€ TOCYIapCTBO,
KaXJas M3 KOTOPBIX MEHEE [BaJllaTH METPUUYECKUX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIACT JBAIIATh METPUUCCKUX TOHH B TEUCHUE r0/1a;

C) KOJIM4YCCTBA, XUMHAYECKAMN COCTaB, MECTO HAXOXICHHA B HACTOAIICC BPEMA U
HCIIOJIB30BaHUEC WKW NOpeAnoIaracMoc HCIOJb30BAHUC KaXKJI0H I/IMHOpTHOﬁ
MMOCTaBKM Ha ['aMOHIO0 Takoro Matcpuajia Ijid KOHKPCTHBIX HCAACPHBIX ueneﬁ B
KOJIMYECTBAX, NPCBLIMIAOIINNX

1)  ;mecsaTh METpUYECKUX TOHH ypaHa, WU JUISI TIOCTIEN0BATEIbHBIX UMITOPTHBIX
MOCTaBOK ypaHa Ha [‘aMOuro, Kaxjgas H3 KOTOPHIX MEHEe JECITH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIMIAET JECSITh METPUUECKUX
TOHH B T€YCHHE TO/1a;

2) NBAANATh METPUYECKUX TOHH TOpHWsS, WIH JUIS TOCJIEJOBATEIbHBIX
MMIIOPTHBIX TOCTaBOK TOopus Ha ['amMOuWio, kaxmas W3 KOTOPHIX MEHeEe
IBAJIIATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBINIACT BAJINAThH
METPUYECKUX TOHH B TCUCHUE I'0J1a;

IpH TOM TIIOHWMAHWW, YTO TMPEJACTaBICHHEC WHHOPMAIMM O TAaKOM MaTepuaie,
MpeIHA3HAYeHHOM Ui HESIEPHOTO HKCIIONb30BaHUS, MOCIE TOTr0 KaK OH JOCTHUTHET
OKOHYATENILHON JOPMBI CBOETO HESJICPHOT'O MCIONB30BAHMSI, HE TPeOyeTCs.

a) MH(OPMAITUIO OTHOCHUTEIBHO KOJUYECTB, BUJIOB HCIIOIE30BAHUS 1 MECT
HaXO0XJICHUS SJIEPHOTO MaTepualia, 0CBOOOKICHHOTO OT TapaHTHH B COOTBETCTBUU
co crarbeii 36 CorameHus 0 TapaHTHsIX;

b)  WHpOpPMAIHMIO OTHOCHUTEIBHO KOIUYECTB (KOTOPas MOXET HMETh (DOPMY OIIEHOK) H
BUJIOB HCIIOJB30BAHUS B KaXJOM MECTe HAXOXKJCHUS SICPHOr0 MaTepuala,
OCBOOOXKICHHOTO OT TapaHTHH B COOTBETCTBUHU cO cTaTheit 35 b) Cornamenus o
rapaHTUsX, HO elle He HaXOJAIIETOCs B OKOHYATEILHOW (opMe sl HesIePHOTO
WCTIONL30BAHMUS, B KOJWYECTBaX, NPEBHINAIONIMX YKa3aHHbIE B CTaThe 36
Cornamenust o rapantusix. l[lpejocraBieHue 3Tod WHQOpPMAIUK HE Tpedyer
BEJICHUS TTOIPOOHOTO yUeTa SJAEPHOT0 MaTepHaa.

WNHbopMannio 0OTHOCHTEIBHO MECTa HaXOXKACHUS WIX JajdbHeHIeil 00paboTKH OTX010B
CPEHETO WM  BBICOKOTO  YPOBHS ~ aKTUBHOCTH,  COJEpXKallUX  IUTyTOHHUH,
BBICOKOOOOTAIEHHBIM ypaH WIW ypaH-233, B OTHOIICHWH KOTOPHIX IPUMEHEHHE
rapaHTuil ObUIO MPEKPAIICHO B COOTBETCTBUU CcO cTartheld 11 CormamieHust 0 TapaHTHsX.
Hns nenu gaHHOro MyHKTa '"nmanpHeimas oOpa0oTka" HE BKIIOYACT MEPEyNaKOBKY
OTXOJIOB WM WX JaibHeilIee KOHOWUIIMOHUPOBAHWE, HE MPeayCMaTpHUBAIOIIee
pas3zeneHus JIEMEeHTOB, I XpaHEeHHs HITH 3aXOPOHEHHSI.

Crnenyromyto HMHGOPMAIMIO  OTHOCHUTENFHO  COTVIACOBAHHOTO  OOOpYAOBaHHSA U
HesIIEpHOro MaTepuaina, nepedrcieHnbix B [Ipunoxenun I1:

a) MO KayKAOH SKCIOPTHOH mocTaBke n3 ['aMbuu Takoro o0opyIoBaHHUS U MaTepHaa:
UICHTU(UKALUS, KOJIWYECTBO, MECTO MPEANOIaraéMoro HCIIONb30BaHUSA B
rocynapcTBe-nojayyaTesiec ¥ AaTta WIM B COOTBETCTBYIOIIUX CIy4yasX OXugaemas
JlaTa SKCIIOPTHON MOCTaBKH;



b) 110 KOHKPETHOMY 3ampocy ATeHTCTBa, TOATBEpXAcHHE [amMOmeit Kak
UMIIOPTUPYIOIIUM TOCYIApPCTBOM HWH(OPMAIMH, TPEIOCTABICHHOW ATEHTCTBY
JIPYTHUM TOCYIapcTBOM B OTHOIIEHWUM JKCIIOpPTa TakKOro OO0OpYyAOBaHUS U
MaTepuaia Ha ["amOuro.

X) OO0mue T1IaHsl Ha MPEACTOANUN NECATHICTHUN TEepHUoa, WMEIONTNE OTHOIICHHE K
Pa3BUTHIO SJIEPHOTO TOIUITMBHOTO IUKJA (BKIIOYAs IUIAHHPYEMBIE OTHOCSIIUECS K
SIIEPHOMY TOILTUBHOMY ITUKITY HAYYHO-HCCIIEAOBATEIBCKIE U OMBITHO-KOHCTPYKTOPCKHUE
paboThl), KOTJIa OHU YTBEPXKIEHBI COOTBETCTBYIOIIUMH KOMIIETCHTHBIMH OpraHaM¥ Ha
TI'amOwum.

I"amOwust mpusaraeT BCce pa3yMHBIE YCHITHS, ¢ TEM YTOOBI MPEIOCTABUTh ATEHTCTBY CICIYIOIIYIO
UHGOPMAITHIO:

i) o0miee onucaHne W WHPOPMALUIO, YKAa3bIBAIOIIYI0 MECTO NMPOBEACHUS OTHOCAIIMXCS K
SIIEPHOMY TOIUTMBHOMY LIUKITY HAyYHO-HCCIIEAOBATEIbCKUX U OMBITHO-KOHCTPYKTOPCKHUX
paboT, HE CBS3aHHBIX C SIIEPHBIM MaTepUAIOM, KOTOpPble KOHKPETHO OTHOCATCS K
oborarieHnro, epepadoTKe SISPHOTO TOILINBA MIIM K 00pabOTKE OTXOMIOB CPEIHETO HIIH
BBICOKOT'O YPOBHS aKTHBHOCTH, COAEPIKAIINX IUTYTOHHUM, BBICOKOOOOTAIICHHBIN ypaH WK
ypan-233, oCymIeCTBISIEMBIX Tae-Tu00 Ha ['amMOuu, HO KOTOphIe HE PUHAHCHUPYIOTCS, HE
MONyYMJIM KOHKPETHOTO paspelieHrss WM He KOHTPOJUpyroTcs [amOumed wim He
OCYILIECTBISIOTCA OT uMeHH ['amOumn. [{ns nenu ganHoro myHkTa "o0paboTka" 0TX0J0B
CPEIHETrO MM BBICOKOTO YPOBHSI aKTMBHOCTH HE BKJIIOYACT MEPEYNaKOBKY OTXOAOB HIIH
WX KOHIWIIMOHMUPOBAaHWE, HE [MpelyCMaTpHUBAlOIlee pa3AeieHus JSJEMEHTOB, IS
XpaHEeHHUs WITH 3aXOPOHEHUSI.

1)  oOmee omnMcaHWe MACSITETLHOCTH W CBEIACHUS O JIMIE WJIM OpraHW3allnu,
OCYIIIECTBISIIOIIMX ~TAaKyl0 JICSTEIBHOCTh B  OIPEJCICHHBIX ATEHTCTBOM MecTax
HAXOXKIIEHUS 3a TpejesiaMH IUIOIIAKHA, KOTOphIC, M0 MHEHHIO ATCHTCTBA, MOTJIH OBl
(hyHKIIMOHABHO OBITh CBSI3aHBI C JCATEILHOCTBIO HA ATOH Tutomanke. [IpemocraBieHne
TakoW WHQOPMAIMH SIBISIETCS TPEIMETOM KOHKpeTHOro 3ampoca AreHtctBa. OwnHa
MPEIOCTABISACTCS B KOHCYJIbTAIUU C ATEHTCTBOM M CBOCBPEMEHHO.

ITo 3ampocy ArentctBa ['amMOMs maeT YTOYHEHHS HIIM Pa3bsCHEHHs J000W HH(OpMAIIUH,
MPEeIOCTAaBICHHON B COOTBETCTBUU C HACTOSILEH CTaTheH, B TOM CTENEHHU, B KOTOPOH STO UMEET
OTHOLIEHUE K LEIN TapaHTHU.

Cratps 3

TI'amOus ipenocTaisieT AreHTCTBY B TeueHue 180 mHel mocie BCTYIICHUS B CHITy HACTOSIIETO
[Iporoxona nHpOpMaIHIO, O KOTOPOW TOBOPHUTCS B CTaThe 2.a.1), iii), iv), V), Vi) a), Vii) U1 X) U B
cratbe 2.b.1).

TI'amOms mpemocTaBisieT ATEHTCTBY A0 15 Mas KaKaoro roja oOHOBJICHHYIO MH(POPMAIIHIO, O
KOTOpPOM TOBOPUTCS B IIYHKTE a. BBIIIE, 3a IEPUOJ, OXBATHIBAIOIIUNA MPEAIIECTBYIONIUN
KalleHnapHeId rof. Ecmu paHee mpeaocTaBicHHas HWHQOpPMAIHsS OCTanach 0e3 W3MCHEHH,
l'amOus yBemomitseT 00 3TOM.

lamOus npenocraBnser AreHTCTBY 10 15 Mast Kaxa0ro rojxa MH(GOPMAIIHIO, ONPEICICHHYO B
cTaThe 2.a.vi) b) U ¢), 3a IepHO/, OXBATHIBAIOIIMI IPEIICCTBYIOIINN KaJICHIaPHbIA IO/,

[aMOust  eXeKBapTalbHO TIPEAOCTABISIET ATEHTCTBY HWHQOPMAIUIO, ONPEICICHHYI0 B
crathe 2.a.iX) a). JTa mHpOpPMAITUSI TPEJOCTABIACTCA B TCUCHUE MICCTUACCITH IHEH IOCIe
OKOHYAaHMsI KOKIOT0 KBapTasa.

lamOust mpenmocraBiseT AreHTCTBY HH(GOpMAalMIO, ONpelesIeHHYyl0 B craTbe 2.a.viil), 3a
180 mHe#t 10 OCYIIECTBICHUS JanbHeWmieli o0paboTku, W 1m0 15 mas kaxgoro ropa
uapopMario 00 HM3MEHCHMSAX MECT HaxXOKAEHHS 3a MEepHOJA, OXBAaTHIBAIOLIMI
NpeAIeCcTBYIOIUN KaJeHaapHbIH o,



l'aMOust 1 ATEHTCTBO JOTOBAPUBAIOTCS O BPEMEHH U YacTOTE MPEJOCTABICHUS WH(OPMAIHH,
OTIpeIeTICHHOM B cTaThe 2.a.1i).

lamOust mpemocraBnsgeT ATEHTCTBY HH(OpMAlMIO, ONpEAeleHHYI0 B cTaThe 2.a.iXx) b), B
TE€4YEeHHE MIECTUAECATH JHEH MOCie MOCTYIUIEHUS 3ampoca OT ATeHTCTBA.
JOMOJHUATEJLHBIN TOCTYII
Cratps 4

HI/I)KCCIICZ[yIOH_Iee MNPUMCHSCTCA B CBA3U C OCYHICCTBJICHHUCM JOIOJHUTCIBHOTO AOCTyIa B

COOTBETCTBHUU CO cTaThel S5 HacTosero [Iporokona:

a.

ATEHTCTBO HE CTaBUT IIEIH MEXaHUCTHYCCKU WIIA CUCTEMATHYCCKU MIPOBEPITH HH()OPMAIIUIO, O
KOTOPOW TOBOPUTCS B CTaThe 2, OAHAKO ATEHTCTBO UMEET JOCTYTI K:

1) Tr000My MecTy HaxXOXICHHUS, O KOTOpPOM TOBOpDHUTCA B CTaTke 5.a.i)) wim ii), Ha
BBIOOPOYHOI OCHOBE C LIEJBI0 0OecreueHus YBEPEHHOCTH B OTCYTCTBHU HeE3asBICHHBIX
SIAEPHOTO MaTepHaia 1 AeATEIbHOCTH;

il)  mMoO0OMy MECTy HaxXxOXKACHHs, O KOTOpPOM TOBOpDHUTCA B cTaTtbe 5.b. WM C., B LEIIAX
pelIeHuss BOIPOCA, CBA3AHHOTO C MPAaBWIBHOCTBIO W MONHOTONH WH(popMamuw,
IPEOCTaBICHHON B COOTBETCTBHM CO CTaThell 2 WM B LENAX YCTPAHCHHUS
HECOOTBETCTBUS, CBA3aHHOI'O C ATO WHpOpPMaLUE;

1ii)  JTFO0OMY MECTy HaXOXACHHs, O KOTOPOM TOBOPHTCS B CTaThe 5.a.iii) B TOH CTEICHH, B
KOTOpPOW ATO HEO0OXOMUMO ATEHTCTBY HJs TOATBEPKIACHHUSA JUIsl IEJieH TapaHTui
3asiBiieHUs1 ['aMOuM O cTaTyce YCTaHOBKHM WM MECTa HaXOXXJCHHs BHE YCTaHOBOK, TJIC
paHee 0OBIYHO UCTIONIL30BAJICS SJCPHBINA MaTepuall, KaKk CHATBIX C OKCIUTyaTallHy.

1) 3a HCKIIOYCHHEM CIy4yacB, YKa3aHHBIX B ITyHKTE ii) HWXKe, ATCHTCTBO HAIIPaBIISCT
I'amOuM mpeBapuTEIIEHOE YBEIOMIICHHE O JOCTYIIE 10 KpaifHel Mepe 3a 24 Jaca;

i) B OTHOIIICHWHU JIOCTyIa K JIIOOOMY MECTy Ha IUIONIAJIKe, KOTOPHIN 3ampainmBacTcs B
COYCTAaHWH C TIOCCHICHUSAMHU [IJII TIPOBEPKH HHGOPMAIMK O KOHCTPYKIIUA WK C
WHCHEKIHMSAMU JUIS CHEUUANbHBIX IeJel WM OOBIYHBIMH HHCIICKIUSIMH Ha 53TOU
TUIOMIAJIKe, CPOK IPEIBAPUTEIHHOIO YBEIOMIICHUS, €CIIM ATEHTCTBO oOpariaercs ¢
3ampocoM 00 ITOM, COCTaBIISIET, IO KpalHeH Mepe, JBa Jaca, OJHAKO B HCKITFOUHTEITBHBIX
00CTOSATETHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB.

HpCZ[BapI/ITeJ'H:HOC YBCAOMJICHUC HANPAaBJIKICTCA B IMHUCBMCHHOM BHJAC W B HCM KOHKPCTHO
YKa3bIBAOTCA NPUYUHBI JOCTYIIAa U ACATCIBHOCTb, KOTOpasd MOOJIKHA OBITH OCYILICCTBJICHA BO
BpPEMs TaKOT'O JOCTYyIa.

B ciydae Borpoca uiii HECOOTBETCTBUSI ATEHTCTBO MpeocTaBisieT ['aMOu BO3MOXKHOCTD JaTh
pa3bsiICHEHHE U CIIOCOOCTBOBATh PEIICHUIO JTOTO BOMPOCa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXXHOCTh OyJET IMPEIOCTABIATHCS A0 HAMpPAaBICHHS 3ampoca o
JIOCTYTIE, €CJIH TOJBKO ATEHTCTBO HE COYTET, YTO 3aJiepiKKa B IMPEJOCTABICHHH JOCTYIIA,
BO3MOXXHO, HAHECET yIIepO IeNH, ¢ KOTOPOW 3ampalinBaeTcs 3TOT JOCTyN. B mrobom ciydae
ATEHTCTBO HE JIeaeT KaKuX-T1M00 BBIBOJOB B OTHOIICHUU BOTIPOCA WIIH HECOOTBETCTBHS JI0 TEX
nop, moka ['amOuu He Oy/eT MpeoCTaBICHA TaKask BO3MOKHOCTb.

Ecmu ¢ 'amOueit He JOCTUTHYTO WHOHM JOTOBOPEHHOCTH, OCTYH OCYIIECTBIISIETCS TOJBKO B
Te4YeHHE 0OBIYHOTO Pabovero JHS.

lamOuss wmeeT mpaBO Ha COMPOBOXKICHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs JIOCTyIa
MIPEJICTABUTENAMU |'aMOuH MpH YCIIOBUU, YTO 3TO HE 3a/ICP’KUBACT BHITIOTHEHUE WHCIIEKTOPAMH
cBoUX (DYHKIIMH WK WHBIM 00pa30oM HE MPEISTCTBYET STOMY.



Cratbs 5

TI'amOus pemocTaBisieT ATEHTCTBY TOCTYII K:
i) M000My MECTy Ha TUIOILA/KE;

1)  mro0oMy MeCTy HaXOXKICHHs, ompeaelieHHOoMy [amMOmeii B COOTBETCTBHH CO
cTaThei 2.a.v)-viii);

iii)  mM00OH CHATOH C DOKCITyaTallMd YCTAHOBKE WIIM CHSITOMY C DOKCIUTyaTald MeECTY
HaxXO)KJCHHUS BHE YCTAHOBOK, I'JIe paHee 0OBIYHO MCIOIB30BAJICS SIICPHBIA MaTepHal.

MO0OMY MECTy HaxOXJICHHUs, omnpeacicHHOMY ['amOueil B COOTBETCTBMU CO CTaThei 2.a.i),
cTaThei 2.a.1v), crarbeil 2.a.1X) b) wiau cratheit 2.b., MOMHMO TE€X, O KOTOPBIX T'OBOPHTICS B
MyHKTE a. 1) BBIIIE, TIPX YCJIOBHH, YTO, ecnu ['aMOusi He WMEET BO3MOXXHOCTH IPEIOCTABHUTH
Takol gocrtym, ['amOus mpuiaraer Bce pasyMHBIC YCWIMSA Ui  HE3aMEMIUTEILHOTO
YIOBJICTBOPEHUS TPeOOBaHNN ATEHTCTBA C TOMOIIBIO UHBIX CPEACTB.

JH000MY MECTY HaXOXKJECHUS, ONpe/leIeHHOMY ATE€HTCTBOM, IOMUMO T€X MECT HAXOXIEHUs, O
KOTOPBIX TOBOPUTCSI B MyHKTax a. M b. BBIIE, B LEMsIX 0TOOpa Mpod OKpyKaromiel cpelnsl B
KOHKPETHOM MECTE HaXOXACHUS NpHU YCIOBHH, 4TO, ecni ['aMOus HEe MMeeT BO3MOKHOCTU
OpeNOCTaBUTh TakoW jgocryn, ['amOus npwiaraer Bce  pasyMHblE yCWiIMa — JAJs
HEe3aMeUITENIbHOTO  YAOBJIETBOPEHHsT TpeOOBaHMKA ATEHTCTBA B NPWISKAIIMX MECTax
HaXO0KJIEHUS WJIU C TIOMOIIBIO MHBIX CPEJCTB.

Cratbs 6
[Ipu ocymiecTBiIeHUN CTaThH 5 ATEHTCTBO MOXET BBITIONHATH CICIYIOIINE BUIBI NCATEITBHOCTH:

B oTHOmeHNH HOCTyma B COOTBETCTBHH CO CTaTheH 5.a.1) WM iii): BU3yalbHOE HAOIIOACHHE,
0TOOp MPOO OKPYKAMOINEH CPellbl, WCIOIH30BAHKUE YCTPOMCTB /Il OOHAPYKCHHS U U3MEPCHUS
paauanuy; oreyaTblBAaHUE W NMPUMEHEHHUE IPYTUX HISHTH(QUIMPYIOMUX U YKa3bIBAIOIIUX HA
BMEIIIATEILCTBO YCTPOUCTB, OMPE/ICICHHBIX B JIOMOMHUTENBLHBIX MMOJIOKEHHUSX; W TPUMEHCHUE
JIPYyruX OOBEKTHBHBIX MeEp, TEXHUYECKash OCYIIECTBUMOCTh KOTOPBHIX Obla MOATBEpXJCHA H
UCTIOJb30BaHUE KOTOPBIX OBUIO coriiacoBaHo COBETOM YNpaBiSoOIMUX (B JaJTbHEHIIEM
uMeHyeMbIM "CoBeToM") U TIOCIIe KOHCYIBbTalui Mex Oy ATeHTCTBOM U [ 'amOuei.

B oTHOmIEHNN MOCTyIMa B COOTBETCTBUHU CO CTAThEH 5.a.11): BHU3yaJlbHOE HAOIIOIACHHE; ITOACUET
VYETHBIX CJHMHUIl SICPHOTO MaTepualia; Hepa3pyllalonlue HW3MEpeHUus W oTOop mpoo;
UCIIOJIb30BaHHUE YCTPOMCTB JJIsi OOHAPYKCHUS M HM3MEPCHUS pajHallii; U3yYeHHE YYETHBIX
JIOKYMEHTOB, KAacCaroIUXCsl KOJIUYECTBA, TPOUCXOKICHUS M Pa3MEUICHUs] MaTepuana; oToop
npo0 OKpYXKawIeH Ccpenbl; W MPUMEHCHUE JPYyruX OOBEKTUBHBIX MeEp, TEXHUYECKas
OCYIIECTBUMOCTH KOTOPBIX OBLlIa TIOJTBEPXKICHA U UCTIOIB30BAHNE KOTOPHIX OBLIO COTIACOBAHO
CoBeToM U Tociie KOHCYIIBTAITnH MeX Ty ATEHTCTBOM U ['amMOuneH.

B oTHOIMEHNN AOCTYIa B COOTBETCTBUU CO CTaThel 5.b.: BU3yallbHOE HAOIIOJICHNE; OTOOD MPOo
OKpY’KaroIel cpenbl; UCTIOIh30BAHNE YCTPOMCTB AJIsi OOHAPYXEHHS M M3MEPEHHS paHallvi;
M3yYeHHUE KaCaIoUINXCs TapaHTHI POU3BOJCTBEHHBIX U OTTPY30YHBIX YYETHBIX JOKYMEHTOB; H
MPUMEHEHUE JPYTrUX OOBEKTUBHBIX MeEp, TEXHMYECKAs OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOJITBEPIK/ICHA U UCTIOIh30BAHUE KOTOPBIX OBLIO coriacoBaHO COBETOM U TOCIIE KOHCYIbTAIUN
MEXIy ATEHTCTBOM U [ amOueii.

B oTHOMIEHNHU 1OCTyNa B COOTBETCTBUU CO CTAaTheH 5.C.: 0TOOp MpoO OKpYKaroIIeH Cpeasl U B
cilyyae, €Clii Pe3yJIbTaThl HE MO3BOJIAIOT PEIIUTh BOMPOC WM YCTPAHUTh HECOOTBETCTBUE B
MECT€ HaxOXJEHHUS, OIpEeJeJIeHHOM ATEHTCTBOM B COOTBETCTBUM CO CTaTbeil S.c.,
UCTIOJB30BAaHUE B 3TOM MECTE€ HAXOXJICHUS BU3YAIBHOTO HAOIOACHUS, YCTPOWCTB IS
OoOHapyXCHHUS W W3MEPCHUS paJHWallid W MPUMEHEHHUE IO COTJIACOBAaHUIO MEXTy | amOueit u
ATEHTCTBOM JPYyTUX OOBEKTUBHEIX MEP.



Cratbs 7

a. ITo mpocrbe 'amOuu AreHTCTBO M ['amMOMsI TOTOBapHBAIOTCS B OTHOIICHHWH PETYIHPYEMOTO
JIOCTyla B paMKax Hacrosmero [IpoTokoma ¢ UENbH MPEJOTBPAIICHUS  PaCKPBITHS
YYBCTBUTEJIBHON C TOYKH 3pPCHUS SJIEPHOTO PACHpOCTpaHCHHS WH(POPMAIMH, BBITOJTHEHUS
TpeOOBaHMi 0E30MaCHOCTH WM (PU3UUECKOH 3aIlMThl MM C IEIbI0 OOECICUCHHUS 3aIlHThI
HAXOJIAIICHCS] B YaCTHOH COOCTBEHHOCTH WJIM KOMMEPYECKH YYBCTBUTEIHLHOW WHQOPMAITUHL.
Takue MOTOBOPEHHOCTH HE MPETSTCTBYIOT ATEHTCTBY OCYIICCTBISITH JEATEIIEHOCTD, KOTOPAs
SBISICTCS. HEOOXOMUMOHN Jiisi  o0ecriedeHus] yOeTUTETbHON YBEpPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SJIEPHOTO MaTepHaia U JCeITeIbHOCTH B COOTBETCTBYIOIIEM MECTE HAXOMXICHHS,
BKITIOUAs PEIIeHUE JIFO0OOTO BOMPOCA, OTHOCSIIETOCs K MPAaBUILHOCTH U MOJIHOTE WH(OpMAIUH,
0 KOTOPOW TOBOPHUTCS B CTAaThe 2, WJIU yCTPAHCHHWE HECOOTBETCTBHSI, OTHOCAIIETOCS K 3TOM
UHGOPMAITUH.

b. [amOust MoOXeT Tpu TNpeaocTaBlieHHMH HHGOpMAIMU, O KOTOPOH TOBOPUTCA B CTaThe 2,
UHQOPMHUPOBaTh AT€HTCTBO O MECTax Ha IUIOMIAZKE WM B MECTE€ HaXOXKICHHS, HA KOTOPBIX
MOXET IPUMEHSATECS PEryIUPYEMblil TOCTYII.

c. Jlo BCTYIUIEHHUS B CHJIY JIFOOBIX HEOOXOAMMBIX JIOMOJHUTEIBHBIX MOJOKEHUH ['aMOUs MOXKET
MPHOETHYTH K PETYJIMPOBAHUIO JOCTYIIA B COOTBETCTBUU C MOJIOKCHUSMU ITYHKTA a. BEIIIIE.

Cratbs 8

Huuro B Hacrosem [Ipotokone He npensTcTByeT ['aMOuu NpeocTaBisTh ATEHTCTBY JAOCTYII
K MecTaM HaXOXJICHHS B JOTOJIHCHUE K T€M, O KOTOPBIX TOBOPUTCS B CTAaThsIX 5 M 9, WM NPOCUTH
ATEHTCTBO O IPOBE/ICHHUU JICSATEIBHOCTH TI0 TIPOBEPKE B KOHKPETHOM MECTE HAaXOXKJICHUS. ATEHTCTBO
He3aMeJIUTEIbHO TIPUIIAraeT BCe pa3yMHbIC YCHITHS IS OCYIIECTBICHUS ICHCTBUI B COOTBETCTBHUH C
TaKOH MPOCHOOH.

Cratpg 9

I'amOust mpenocTaBisier ATEHTCTBY JOCTYI K MECTaM HaXOXJICHUS, ONpPEeIeHHBIM ATEHTCTBOM ISt
oTbopa Tpod OKPYKAIOMICH Cpenbl Ha OOITUPHON TEPPHUTOPHH, IIPH YCIOBUHU, YTO ecim ['amOus He
UMeEeT BO3MOKHOCTH NPEAOCTABUTh TaKOW JOCTYI, TO ['aMOus mpunaraet Bce pa3yMHbIE YCUIIHS AJIS
YIOBIETBOPEHUS] TpeOOBaHUII ATEHTCTBA B albTEPHATHBHBIX MECTaX HaXOXACHHS. ATEHTCTBO HE
3ampaimrMBaeT TakoW JOCTYH O TeX IOp, MOKa OTOOp Mpod OKpyKAroIed cpeiasl Ha OOIMMPHOU
TEPPUTOPUH U TIPOLEIypHBIE MEpPbI Ul €ro NpoBeleHUss He 0400peHs! COBETOM M HE MPOBEIACHBI
KOHCYJIbTalluu MEXIy ATEHTCTBOM U [ 'amMOueii.

Cratbs 10
ArentcTBo uHpOopMupyeT ["ambuI0 0:

a. JesaTensHOCTH, OCYIIECTBICHHOM B pamKax Hacrtosulero IIpoTokona, BKiIto4as esTEIHHOCTD B
OTHOIICHUU JFOOBIX BOTIPOCOB HITM HECOOTBETCTBUH, KOTOPhIE ATEHTCTBO JJOBEJO JIO CBEJCHUS
T'amOum, B TIpemenax IMIECTHACCITH THEH TIOCIAE OCYIICCTBICHUS ATEHTCTBOM JTOH
JEATETTLHOCTH.

b. Pesynprarax AEATENBHOCTH B OTHOIICHUM JIFOOBIX BOTPOCOB MM HECOOTBETCTBHUM, KOTOPHIC
ATEHTCTBO J0OBENIO 10 CBeACHMs |'aMOnu, 1O BO3MOKHOCTH CKOpee, HO B JIOOOM ciydac B
TEUCHUE TPUIUATU JHEH MOCIIE MONyYeHUs] ATEHTCTBOM 3THUX PE3yJbTaTOB.

c. BriBogax, KOTOpble OHO CcIeJalio B pe3yJbTaTeé CBOEH NEATEILHOCTH B COOTBETCTBUHU C
HacrosmmM [IpoTokomoMm. Takwe BBIBOIBI MTPEIOCTABIISIOTCS €KETOTHO.



HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. i) l'enepanbublii nupektop yBenomiseT ['amOuio 00 yTtBepxknaeHnn CoBeTOM JHOOOT0
JOJDKHOCTHOTO JIMIa ATEHTCTBAa B KauecTBE MHCIEKTOpa mo rapaHTusaM. Ecmu ['amOus
He H3BeniaeT [ eHepaIbHOrO JUPEKTOpa O CBOEM OTKJIOHEHHUH TAaKOTO JOKHOCTHOTO
JUIa Kak WMHCOEeKTopa s l'amMOuum B TeueHHE TpeX MeECALEB IMOCIE MOTydeHHS
yBenomieHus: 00 yTBepkaeHun CoBEeTOM, HHCIEKTOp, O KOTOPOM TaKuM 00pa3oM
yBenomiteHa ['amOwus1, cunTaeTcss Ha3HauYeHHBIM Ha [ amOwro;

i)  I'eHepanbHBIA JUPEKTOP, MEHCTBYS B OTBET Ha MpochOy ['aMOmu wim 1o coOCTBEHHOM
WHUIMATUBE, He3aMeIUTUTEIhHO HHPopMuUpyeT ['aMOuro 00 OT3hIBe HA3HAYCHHS JTHOOOTO
JIOJKHOCTHOTO JIMIA B KAYeCTBE MHCIIEKTOpa AJist ['aMOuw.

b. YBenomieHne, 0 KOTOPOM TOBOPHUTCS B IIYHKTE a. BBIIIE, CUMTAETCS MOTydeHHBbIM I amOueit
yepe3 ceMb JHEHW Mocje [aThl HampaBlieHHS ATEHTCTBOM TakKoro yBeaomuieHus [amOum
3aKa3HOM KOPPECIOHAEHIINEN.

BU3bI
Cratbsa 12

lamOust B TedeHME OJHOTO Mecsla IOoclie TOJyYeHHs 3ampoca 00 3TOM B clydae
HEOOXOAMMOCTH TIPEAOCTABIAET yKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY HHCIEKTOPY
COOTBETCTBYIOIIYI0 MHOTOKPATHYIO BBE3JHYIO/BBIC3THYI0 W/WIM TPAH3UTHYIO BHU3BI, KOTOPHIE
TpeOyroTcsl IiIsl oOecrieueHHsT WHCIEKTOPY BO3MOXHOCTH Bbe3la W NpeObIBaHUS Ha TEPPUTOPUHU
lamOum B mensx BbIMONHEHUS ero/ee ¢yHkuuii. JlroOble 3ampolleHHBIE BHU3bI ACHCTBHUTENBHBI B
TE€YeHHEe He MEeHee OJIHOTO TojJia U B ciydae HEOOXOAMMOCTH BO30OHOBIAIOTCA B TE€UCHHE INEpHOa
Ha3HaueHMs1 MHCIIEKTOpa Ha ["ambutio.

JOHNOJHUTEJIBHBIE TOJOXEHMUSI
Cratpg 13

a. B Tex cmyuasx, xorga 'amMOust wiim ATEHTCTBO YKa3bIBAalOT HA HEOOXOAMMOCTH OIPEIEIUTh B
JIOTIOTHUTENBEHBIX TOJIOKEHUSAX, KaKUM 00pa3oM CIEAyeT MPUMEHITh MEphI, M3JI0KCHHBIC B
HacrosmeMm [IpoTtokorne, I'aMOuss W ATEHTCTBO COTJIACOBHIBAIOT Takue JlOMOTHUTEIHHBIC
TIOJIO’KEHUS B T€USHHE JIEBSHOCTA THEH TIOCie BCTYIICHHS B CHuTy Hactostero [IpoTokona iy,
B TEX CJIydasx, KOrJa yKa3aHHEe Ha HEOOXOIUMOCTh TakuxX J[OMONHUTEIHHBIX TOJOXKCHUMA
JlaeTcs mocje BCTYIUICHMsI B cuily Hacrtosimiero [Iporokona, - B TeueHHue AEBSHOCTA AHEH mocie
JIATBl TAKOTO yKa3aHUSI.

b. I[O BCTYIIJICHUA B CUITY TTIOOBIX H€06XOZ[I/IMI>IX I[OHOJ'IHI/ITCJ'H:HBIX MOJIOXKCHUI ATECHTCTBO UMECT
IIpaBO NPUMCHATHL MCPHI, U3JIOKCHHBIC B HACTOAIICM HpOTOKOHC.

CUCTEMBI CBSI3N
Cratbsa 14

a. ['amOust naet paspenieHne ATeHTCTBY CBOOOIHO UCTIONB30BaTh AJIsl CITYKEOHBIX LeNieil CHCTEMBI
CBS3M MEXAy HHCIekTopaMn AreHTcTBa Ha ['amOum u LleHTpanpHBIMH yUpEKACHUAMU
ATeHTCTBa W/WiH PeruoHalbHBIMH OMOpO, BKIIOYAs TIepeliady B HEABTOHOMHOM HIIH
ABTOHOMHOM pEXHMe HWHQOpPMaluK, MOCTYMalomeid OT YCTPOWCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B LIEJIAX COXPAaHEHHS W/WITU HAOMIOACHUS WM U3MEPEHUS, U 00ECIICUMBAET 3aIIUTY
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TaKOW CBS3W. ATEHTCTBO IIOCJIE KOHCYJIbTalMii ¢ ['aMOmeli mMeeT MpaBO HCIIOIH30BATh
YCTaHOBJICHHBIE Ha MEXyHaPOJHOM YPOBHE CHCTEMBI MIPSIMOM CBSI3HM, BKIIOYAs CITyTHUKOBBIC
CUCTEMBI U IPYTUe BUJBI NANbHEU CBS3M, HE HCIONb3yeMble Ha ['amOun. [lo mpocsbe [amOun
Wi ATEHTCTBa MOAPOOHOCTH, KaCAOIIUECs OCYIISCTBICHHS 3TOT0 NYHKTa B OTHOIICHHUU
nepesayd B HEAaBTOHOMHOM WJIM aBTOHOMHOM peXnWMe HH(pOpMannu, MOCTyHaromend ot
YCTAHOBJICHHBIX ATEHTCTBOM YCTPONCTB COXpaHEHWS W/WIM HAOIOJACHUS WM WU3MEPEHUS,
onpeNenstoTcs B JJoNOTHUTENbHBIX MONTOKCHUSX.

IIpu ycTaHoBIEeHHHU CBSI3W U mepeaade HHGOPMAIMH, KaK 3TO MPeIyCcMaTPUBAETCA B MYHKTE a.
BBIIIE, HAAJEKANMM O00pa3oM Yy4YUTHIBAaeTCS HEOOXOAWMOCTb OOECIIeYeHHS 3alluThI
WHGOPMAIUH, SBISIONICHCS OOBEKTOM COOCTBEHHOCTH, WJIM KOMMEPUYECKH YYBCTBUTEIHLHOM
uHbOpMAIMK WIK TOH WHGOPMAIMM O KOHCTPYKIMH, KOTOpyr ['amMOust cumraetr 0co0o
YyBCTBUTEIHHOM.

SAIIINTA KOHd)I/II[EHHI/IAJILHOﬁ HHOOPMALINU
Cratbs 15

ATEHTCTBO TIOJIJICPKUBAET CTPOTHI peskuM obecriedeHus: 3PPEKTHBHON 3alUTHI OT PACKPBITHS
KOMMEPUYECKUX, TEXHOJIOTHUECKUX W MPOMBIIIICHHBIX CEKPETOB U APYrod KOH(PHIESHINATEHON
WHGOPMAIUH, KOTOPHIE CTAHOBSATCS €My W3BECTHBIMHU, BKIJIFOYAs TaKyI0 MH(OPMAIIHIO, KOTOpas
CTaHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYILECTBIEHUS HacTosiero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPUTCA B IIYHKTEC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJIOXKCHUA,
OTHOCAIIUECS K:

i) OOIIMM MPUHIUITAM W CBSI3aHHBIM ¢ HUMH MEpaM IO OOpaIIeHUI0 ¢ KOHPHUICHINATEHON
uHbOpMaIUCIH;

il)  yCIIOBUSM HaliMa IepCoHalla, KacaroIUMCs 3alluThl KOH(GUACHINAIBHON HH(OpMAaIIny;

1ii) TpomemypaM B CiIydasX  HapymieHWH  WIM  TpeArnojaraeMbIX  HapyIIeHUH
KOH(UACHIINATBHOCTH.

Pexxum, 0 KOTOpOM TOBOPHUTCS B TIYHKTE a. BBIIIE, YTBEPKIACTCS U TEPUOIUICCKH
paccmatpuBaeTcss CoBeTOM.

NNPUJIOKEHUSA

Cratba 16

IIpunoxxennss k HacTtosAmeMy IIpoTokony SBISIOTCS €ro HEOThEMIIEMOM wacTbro.  3a
UCKJIIOYEHHEM Iienell BHeceHMs mnonpaBok B Ilpunoskenus, tepmuH "lIpoTokon", kak oOH
ynoTpeOsieTcsl B HaCTOSIILEM JOKyMeHTe, o3HauyaeT IIporokon u IIpunoxkenus, BMECTE B3SThIE.

B mepedeHs BUIOB JESITENBHOCTH, YKa3aHHbBIX B [Ipunoxennu [, u nepedeHs o00opyoBaHUS U
MaTtepuana, ykasaHHbIX B [Ipwmoxxenuu I, CoBeToM MOTYT BHOCUTHCS TMOMPABKH TIO
pekoMeHnaIuu co3nanaoit CoBeToM pabodeit TPYIIIBI SKCIEPTOB OTKPHITOTO cocTaBa. JlroOas
Takas IMoIpaBKa BCTYNAaeT B CHITy Yepe3 YeThIpe MecsIa rocie ee npuHaTiss COBETOM.



BCTYIUIEHHUE B CWJIY

Cratps 17

Hacrosiumit [IpoTrokon BCTymaer B CWIy IOCJIE €ro MOMANUCAHUS MPEICTaBUTEISIMU
lamOumm wu ArentcrtBa. ['eHepalbHBI JUPEKTOp HE3AMEUIUTEIILHO HWHPOPMHUPYET BCe
roCyJapcTBa - WieHbl ATEHTCTBA O JIIOOOM 3asiBJICHWU O MpPUMEHEHHH Hacrtosiiero [Iporokomna
Ha BPEMEHHOM OCHOBE M O €T0 BCTYILJICHUH B CUITY.

OIIPEJAEJIEHUSA
Cratbs 18
Jns ueneit Hacrogiero [Tporokona:

a. OTHocsIHMecs K SACPHOMY TOIIMBHOMY IIMKJIY HAYYHO-HCCIICAOBATEIBCKHE W OMBITHO-
KOHCTPYKTOPCKHE PAabOThI 03HAYAIOT ACATEILHOCTh, KOTOPask KOHKPETHO OTHOCUTCS K JIIOOOMY
aCTeKTy pa3paboTKH MpoIiecca M CUCTEMBI JIF000TO U3 CIIEYIONIETO:

- KOHBEPCHUH SIIEPHOTO MaTepHaa,
- o0orarieHus sIepHOro MaTepuaia,
- M3TOTOBJICHUS SIIEPHOTO TOILTHBA,
- PEaKTopoB,

- KPUTUYECKUX COOPOK,

- nepepadOTKH SASPHOTO TOILINBA,

- 00paboTkn (HE BKIIOYAs TEPECYNAaKOBKM WM KOHIWIIMOHUPOBAHHS, HE
MPeTyCMaTPHUBAIOIIETO Pa3/ICICHUS DIIEMEHTOB, JIJISl XPAHCHHUS WK 3aXOPOHEHUS )
OTXOJIOB CPEIHETO WM BHICOKOTO YPOBHS aKTUBHOCTH, COJCPIKAIIUX TUTYTOHHH,
BBICOKOOOOTAIEHHBIN YpaH Wiu ypaH-233,

HO HE BKIIOYAIOT ACATCIIBHOCTH, OTHOCAIIYIOCA K TCOPETUYCCKUM HWIIN ®YHHaMeHTMBHBIM
HAaY4YHbIM HCCICAOBAHUAM HWJIN K HAYYHO-UCCJIICAOBATCILCKUM U OIBITHO-KOHCTPYKTOPCKUM
pa60TaM 10 ITPOMBITIIICHHBIM IIPUMCHCHUAM paanoun30TOIIOB, MCOUIIUHCKHUM,
TUAPOJIOTUICCKUM U CEIIbCKOX035IUCTBECHHBIM MIPUMCHCHUAM, H3YUYCHHIO MOCIICACTBUM 7S
310pPOBLA U Opr)KaIOH_ICﬁ CpCAbl U IO YCOBCPIICHCTBOBAHUIO TCXHUYCCKOTO O6CJ'Iy)KI/IBaHI/I}I.

b. [Inomaska O3HA4YaeT TEPPUTOPHIO, TPAHUIBI KOTOpPOW  ompenencHbl [amOueir B
COOTBETCTBYIOIIEH WHGOPMAIIMK O KOHCTPYKIIMM YCTAaHOBKH, BKIIOYas OCTAHOBJICHHYIO
YCTaHOBKY, a TaK)kKe B COOTBETCTBYIOIIEH MH(OpMAIMK O MECTE HaXOXJICHHS BHE YCTaHOBOK,
r7ie OOBIYHO WCIIONIB3YETCS SICPHBIA MaTepuall, BKIIOYAs 3aKPHITOE MECTO HAXOXKJCHHS BHE
YCTAHOBOK, TJi¢ OOBIYHO WCIIONB30BAJCS SACPHBIM MarepHuan (KOTOpble OTrpPaHUYHMBAIOTCS
MeCTaMU HaXOXJICHHS, TJIe UMEIOTCS TOpsiYMe Kamepbl WM OCYIIECTBISUIACH JICATENLHOCTD,
CBs3aHHAs C KOHBEpPCHEW, OOOTalieHHWEeM, HW3TOTOBJICHHEM WU TepepadOTKON TOILIHBA).
[Tnomanka BKITIOYAaET TakKKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTBIMU BBIIIC
YCTAaHOBKOH WM MECTOM HAaXOXICHUS, C LENbI0 MPEJOCTABICHHUS WA HWCIONb30BaHHS
CYIIIECTBCHHBIX CPEJCTB OOECICUYCHHUs, BKIIOYAs: ropsune Kamepsl Ui 00paboTKh
0O0Jy4eHHBIX MaTepUANIOB, HE COJEPIKAIIMX SJICPHBIN MaTepual;, YCTaHOBKU Ui 00paboTKw,
XpaHeHHsT W 3aXOPOHEHHS OTXOJIOB; a TakkKe 3J[aHHs, CBS3aHHBIE C COTJACOBAHHOW
NeATEeITLHOCTBIO, OTIpeaesieHHON ["'aMOueil B COOTBETCTBHH CO CTAaTheH 2.a.1V) BBIIIIE.

c. CHATasg ¢ IKCIUTyaTalldd YCTAHOBKA MM CHATOE C JKCILTyaTallid MECTO HAaXOXJICHWs BHE
YCTAaHOBOK O3HAYAIOT OOBEKT WJIM MECTO HAaXOXJICHHS, Ha KOTOPHIX JCMOHTHUPOBAHBI HIIH
C/IeTIaHbl HETIPUTOTHBIMH K DKCIUTyaTallMd OCTaBIIHECsS KOHCTPYKIIHMU ¥ 000pyJ0BaHHUE, BAXKHBIC
Juisi ee(ero) WCIONB30BaHMsI, TaK 4YTO OHA(OHO) HE WCIONB3YeTCS Ui XPaHCHUS SICPHOTO
MaTepuana U He MOXKET Jajiee UCIOIb30BAThCS JUIsl OOpPAIICHUsS C SJISPHBIM MaTepHalioM, €ro
00pabOTKM MIIA UCITOJIH30BAHUS.
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OcTaHOBICHHAs YCTAaHOBKA HIJIM 3aKPhITOC MECTO HAXOXICHUS BHE YCTAHOBOK O3HAYAIOT
00BEKT WK MECTO HaXO0XACHUA, OKCIUTyaTallkusl KOTOPLIX IMPCKpAlICHA U U3 KOTOPBIX U3BAT
H,Z[epHI:IfI MaTcpuall, HO KOTOPLIC HC CHATHI C 3KCILTyaTaluu.

BricokooboramieHHblii ypaH O3Ha4aeT ypaH ¢ oOoramieHHeM Mo H30Tomy ypaH-235 20% wim
BBIIIIE.

Ot60p 1poO OKpy’KaroImeld cpeapl B KOHKPETHOM MECTE HaXOXKIEHHS O3HadaeT oTOOp mpod
OKpy’Karolel cpeapl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TIOYBBI, 3arps3HCHUIN) B
OTpeIeicHHOM ATEHTCTBOM MECTE HAXOXJICHUS M HETOCPEICTBCHHON OJM30CTH OT HETO C
IENBI0 COACHCTBUS ATEHTCTBY B ITOJATOTOBKE BHIBOJIOB 00 OTCYTCTBUM HE3aSBICHHBIX SICPHOTO
MaTepuana WiH sJICPHON JSSITeILHOCTH B 3TOM ONPECIICHHOM MECTE HaX 0K ICHHUSL.

Otr6op 1po0 OKpyKaIIeH cpeAapl Ha OOIMMPHOW TEPPUTOPHUH O3HAYaeT OTOOp Mpod
OKpy’Karommel cpeapl (Hampumep, BO3IyXa, BOJBI, PACTUTEIBHOCTH, TIOYBBI, 3arps3HCHUIN) B
psie OmpeleNieHHbIX ATEHTCTBOM MECT HAaxXOXIEHHS C IIeTbI0 COJNCHCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3aSBJICHHBIX SJICPHOTO MaTepualia WU SIACpHOU
JISATEIIbHOCTH Ha OOIIUPHON TEPPUTOPHUH.

SlnepHbIl MaTepuall COTJIACHO OTPE/ICICHHUIO, JaHHOMY B cTaThe XX YcTaBa, 03HauaeT MO0
WUCXOJIHBIM MaTepHal WiId Jt000H CHeNHanbHBIN PacHICIUIAIONMMICS MaTepuasl. | epMuH
"HCXOMHBIA MaTepuan" HE TOJDKEH TOJKOBATHCS KaK MPUMCHSIONTUHCS K pyle WIH OTXOIaM
pynel.  Jlioboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH CO cTaThel XX YcraBa
ATreHTCTBa TOCIE BCTYIUICHUS B CHIIy HACTOAMIETO [IpoTOKOIJIa, KOTOpOE pacIIUpseT CITUCOK
MaTEepUAIOB, CUYHUTAIONIMXCS HCXOMHBIM MATEPHAJIOM WM CICHUAIBHBIM PaCHICTUISIOIIMMCS
MaTepuaioM, BCTYMAaeT B CHWIIy B COOTBETCTBHHM C HACTOANIMM [IpOTOKOIOM TOJBKO IOCIHE
npuHATHA ["aMOuei.

YcTaHoBKa O3HAYAET:

1) peaKkTop, KPUTHYECKYI0 COOpKY, 3aBOJ IO KOHBEPCHH, 3aBOJ IO HW3TOTOBICHUIO,
nepepabaThIBAIOIYI0 YCTAHOBKY, YCTAHOBKY JUIS pa3lEelCHUS M30TOIOB WIH OTIEIBHOE
XPaHWIHIIE; WU

il)  mo0oe MecTo HaxOXACHHs, TAe OOBIYHO HCIONB3yeTCsl SAOepHBIA MaTepuan B
KOJIMYECTBAX, NPEBBIMIAIONINX OJUH 3()(HEKTHBHBIN KHIOTPAMM.

MecTo HaxoXJICHHsI BHE YCTAHOBOK O3HA4aeT JI000H 00BEKT WK JIF000e MECTO HAXOXKJICHHUS,
KOTOpBIE HE SBIAIOTCA YCTAaHOBKOHW, W TJA€ OOBIYHO HCIONB3YeTCS SACPHBIH MaTepual B
KOJIMYECTBAX, PABHBIX OJJHOMY 3()(hEKTUBHOMY KUJIOTpaMMy WIIH MEHEE.
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COBEPHIEHO B aByX 3K3eMIUIIpax Ha aHIVIMIICKOM SI3BIKE.

3a PECITYBJIMKY 'AMBUA 3a MEXIYHAPOIJHOE ATEHTCTBO
1O ATOMHOMU SHEPI'M1

(ITonmuce) (ITonmuce)

Mamany Tanrapa FOxust Amano

MuUHUCTP MHOCTPAHHBIX AEI I'enepanpHblii IUPEKTOP

Mecro: bamxyn, ['amOust Mecro: Bena, ABctpus

Hara: 7 oxts16ps 2011 roxna Hara: 18 oks16pst 2011 roga
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I[MTPHUJIOXKEHUE I

I[NEPEYEHb BUJ10B JEATEJIBHOCTU, O KOTOPBIX 'OBOPUTCA B CTATEBE 2.a.1v)
HACTOZILEIO [TIPOTOKOJIA

1) H3rotossieHre POTOPHBIX TPYO st HEHTPpUDYT Witk COOPKa ra30BbIX LIEHTPUPYT.

Poropable TpyOb! At neHTpU(Yr 03Ha4Yal0T TOHKOCTEHHbIC LMIMHIPHI, OIMHCAaHNE KOTOPBIX
npuBeaeHo B pazaene 5.1.1 b) [Ipunoxenus 11.

l'a3oBble MEHTPU(YTH 03HAYAIOT HEHTPU(YTH, OMHCAHHWE KOTOPHIX MPHUBEICHO BO BBOJAHOM
3amMedannd K pazaeny 5.1 [pwroxenus 1.

i) Usroroenenne nnud¢y3noHHBIX OapbepoB.

Juddy3nonnsie Oapbepbl O3HAYAIOT TOHKHE IOPUCTBIC (DHUIBTPHI, OIMUCAHUE KOTOPHIX
npuBeeHo B pasnene 5.3.1 a) [Ipunoxenus 1.

iii) Wzroroenenne uim cOOpKa CUCTEM, HCTIONB3YIOIINX JTa3€Phl.

CucteMbl, HUCHOJB3YIOMIKME Ja3epbl, O3HAYAIOT CHUCTEMBI, BKIIOUAIOIIUE TE€ MPEIMETHI,
OIMCaHKe KOTOPBIX NpuBeieHO B paznene 5.7 [Ipunoxenus I1.

v) Usroroenenne wim cOOpKa DIIEKTPOMATHUTHBIX CEIapaTopoB U30TOIIOB.

OJIEKTPOMArHUTHBIC CENapaTOPbl U30TONOB O3HAYAIOT T€ MPEAMETHI, O KOTOPHIX TOBOPUTCS B
pasmene 5.9.1 Ilpunoxenns Il 1 koTOphie comepKaT UCTOYHUKU HOHOB, OMHUCAHUE KOTOPBIX
npuBeeHo B pasnene 5.9.1 a) [Ipunoxenus 1.

V) W3rorosnenue unun c6op1<a KOJIOHH WUJIKX SKCTPAKIIUOHHOTO O60pyZ[OBaHI/I}I.

KOJOHHBI MM 3KCTPAKIIMOHHOE 000PYAOBAaHUE O3HAYAIOT T€ MPEIAMETHI, OMMMCAHUE KOTOPHIX
MpHUBEACHO B pasnenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus 1.

vi) W3rotoBieHue pasfCaUTENbHBIX COMET WM BUXPEBBIX TPYOOK I adpOANHAMUYECCKOTO
oOoramieHus.

PaznenuTenbHble comyla WM BUXPEBbIE TPYOKH JJIsl  adpOAMHAMHYECKOIO OOOralieHus
O3HA4yaroT pa3leNIUTebHbIE COIUIAa M BUXPEBbIE TPYOKH, ONMCAHHE KOTOPBIX IIPHUBEICHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

vii) Usroroenenue uinm cOOpKa CHCTEM FreHEpallui YPaHOBOU TIIA3MBI.

CucTteMbl TeHepallud YPaHOBOM Mja3Mbl O3HAYaKOT CHCTEMBI ISl TeHEpalud YpaHOBOI
TU1a3MBl, ONTMCaHUE KOTOPBIX MpHUBeNEHO B pa3zaene 5.8.3 [Ipunoxenus 1.

viii)  M3roroBieHne HUPKOHUEBBIX TPYO.

IlupkoHreBbIe TPYOBI O3HAYAIOT TPYOBI, OMHMCAHWE KOTOPHIX TPHBEACHO B pazxaene 1.6
IIpunoxenus I1.



x1)

xii)

xiii)

Xiv)

XV)

IIpon3BOACTBO MIIM TIOBBIIIEHUE KauecTBa TAXKEION BOMIBI WU JEHTEPUSL.

Tsbkenas Boma WM NEHTEpHWA O3HAYAIOT NEUTEPHH, TSHKEIYI0 BOXY (OKCHI NEHTEpHs) H
nmroboe Apyroe COeAMHEHHE IeWTepusi, B KOTOPOM OTHOIICHHE YHCIIa aTOMOB JEHTEpHs K
YHCIly aTOMOB Bojiopoaa mpessiiaet 1:5000.

Hsrorosienue rpaduTa sACpPHON YUCTOTHL.

Ipadur snepHOMl 4YMCTOTHI O3HA4YaeT TpauT, YPOBEHb YHCTOTHI KOTOPOrO BBIIIC, YEM
5 MUJUTHOHHBIX YacTell OOpPHOTO SKBUBAJICHTA, a IMJIOTHOCTH NpeBbIaet 1,50 r/em’.

M3roToBneHre KOHTCHHEPORB IJIs1 00JTyUIeHHOTO TOILIHBA.

Kownreitnep s 06JIVT-ICHH0F0 TOIUIMBA O3HAYaCcT €MKOCTh JIsI NIIEPEBO3KHU u/uan XpaHCHUA
O6J'Iy‘leHHOF0 TOILJIMBA, 06€CHe‘lI/IBaIOH.[yIO XUMHUYCCKYIO, TCIUIOBYIO W PpPaAUAllMOHHYIO
3aIuTy, a TAaKXKEC OTBOJ TCILIA paciiaZia BO BpEMs NEPEMCIICHU A, ICPCBO3KU U XpPaHCHUS.

M3rotopiieHnE peakTOPHBIX YIPABISAIONIMX CTEPKHEM.

PeakTopHbIE yNpaBAgIOMUE CTEPHKHU O3HAYAIOT CTEPXKHH, ONMHCAHHE KOTOPBIX NMPHUBEACHO B
paznene 1.4 Ilpunoxenus I1.

NzroroBienne 6€30MacHBIX C TOYKH 3PEHHS KPUTHIHOCTHA OAKOB U PE3EPBYapOB.

be3zonacHble ¢ TOYKM 3PEHHUs KPUTUYHOCTU Oaky U pe3epByapbl O3HAYAIOT T€ IPEAMETHI,
ONMCaHNe KOTOPBIX MPUBEJEHO B paznenax 3.2 u 3.4 Ilpunoxenus I1.

W3roroBienre MamivH aJist pY6KI/I O6HyT-IeHHI>IX TOIINTMBHBIX 3JICMCHTOB.

Maiuunbl Juist  pyOku 0OJIyYEHHBIX TOIUIMBHBIX 3JEMEHTOB O3HAa4yal0T 00OpyAOBaHMUE,
ONMCaHue KOTOPOro npuseaeHo B pazzaene 3.1 Ipunoxenus I1.

CoopyskeHHe ropsumux Kamep.

l'opsune kaMepbl O3HAuyarOT KaMepy MM COEJUHEHHBIE MEXIy co0OH KaMmephl OOIINM
00BeMOM He MeHee 6 M’, CHaG)KCHHBIC 3aIUTOM, PABHONW WIH IPEBBIIIAONICH SKBHBATICHT
0,5M GeToHa IIOTHOCTHIO 3,2 T/cM’ MM GoJee, YKOMIUIEKTOBAHHBIE 0OOPYIOBAHHEM IS
IPOBEJIEHHs ONEpaLyil ¢ UCIIOIb30BAHUEM JUCTaHIIMOHHOIO YIIPABJIEHU.




IMPUJIOKEHMUE 11

INEPEYEHb COT'JIACOBAHHOI'O ObOPYAOBAHUA 1 HEAJJEPHOI'O MATEPUAJIA JUIA

1.1.

1.2.

OTYETHOCTHU OB SKCITIOPTE U UMIIOPTE B COOTBETCTBHU CO CTATBEN 2.a.ix)

PeaxkTopsl U peakTopHOE 000py10BaHHe
KomniekTHbBIE siiepHbIe PeaKTOPbI

SlmepHBlE  peakTOpBl,  CIIOCOOHBIE  pa0doTaTh B pEXHME  KOHTPOIHPYEMOU
CaMOTIO/IJICPKUBAIOIICHCS IICMTHOW PEaKIUu JCNICHUS, WCKIIoYas PEaKTOpPbl HYJIEBOM
MOIITHOCTH, KOTOPBIE ONPEACISAIOTCS KaK pPEaKTOphl C TPOCKTHBIM MaKCHMaJIbHBIM
YpOBHEM IMPOM3BOACTBA TUTYTOHUS, HE TIpeBbimatomuM 100 rpaMMoOB B TOSI.

[TOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHbIit peakTOop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOJIAIIMECS BHYTPH KOpITyca
peaxkTopa WIM HENOCPEACTBCHHO IPHUMBIKAIONIME K HeMy, 00OpyJOBaHHE, KOTOpOE
KOHTPOJIUPYET YPOBEHb MOILIHOCTH B aKTUBHOH 30HE, U KOMIIOHEHTHI, KOTOpbIE OOBIYHO
COJZIepKaT TEIJIOHOCUTENh MEPBOT0 KOHTYypa aKTUBHOW 30HBI peakTopa, UM BCTYHArOT C
HHUM B HETIOCPE/ICTBEHHBIH KOHTAKT UJIH YIIPABISIOT UM.

He mpenmomaraercs HCKITIOYEHNE PEaKTOPOB, KOTOPHIE HAIICKAIAM 00pa3oM MOTIIH OBl
MOJIBEPTHYTHhCS MOAU(DUKAINNN I TPOU3BOJICTBA 3HAYUTEIHHO OOJBIIETO KOJIUYECTBA,
yeMm 100 rpaMMoB mUIyTOHHS B roA. PeakTophl, mpegHa3HAuCHHBIC A IIUTEIbHON
IKCIUTyaTalliil Ha 3HAYHUTEIBHBIX YPOBHSIX MOIMHOCTH, HE3aBHUCHMO OT CTENEHH WX
BO3MOKHOCTEH MPOU3BOJICTBA IIYTOHUS, HE PACCMATPUBAIOTCA KakK '"peakTophl HYJICBOU
MOIIHOCTH".

PeaKTOI)HBIe KOpIIyCca BbBICOKOI'0 JaBJICHUA

Mertamuyeckue Kopmyca B cOOpe MM WX OCHOBHBIC YaCTH 3aBOJICKOTO M3TOTOBJICHUS,
KOTOpBIE CIIEIUAIFHO TpeIHAa3HAa4YeHbl WM IOATOTOBJIEHBI ISl pa3sMEUIeHWS B HHX
AKTUBHOW 30HBI AMEPHBIX PEAKTOPOB, KaK OHU OmpejaeNeHsl B myHKTe 1.1. BbIe, u
CIOCOOHKIC BBIICPIKUBATH pabouee aBICHUE TETNIOHOCUTEIS TIEPBOTO KOHTYpa.

[OACHUTEJIbBHOE 3AMEYAHUE

BCpXH}I}I IJInTa KOpIyCca BBICOKOI'O JABJICHUSA PCAKTOPA OXBATBIBACTCA ITYHKTOM 1.2. xak
OCHOBHas, 3aBOJACKOI'0 U3TrOTOBJICHUSA, YaCTh KOPITYyCa BEICOKOI'O JaBJICHHA.

BHyTpennne dactu peaktopa (HampuMmep, TOAJCPKUBAIONINE KOJOHHBI W IUTUTHI
aKTUBHOW 30HBI M JpyTrWe BHYTPEHHHE YACTH KOPIIyca, HAIpPAaBISIOUINE TPYOBI IS
PETYNHPYIONMIUX CTEp)KHEH, TEIUIOBble JKpaHBl, MEPETOPOAKH, TpPYyOHbIE pEIIeTKH
AKTUBHOW 30HBI, IUIACTHHBI MU(Qy30pa U T.J.) OOBIYHO MOCTABISIOTCS IMOCTABIIUKOM
peakTopa. B HEKOTOpBIX ciydasx OmpeneleHHbIE BHYTPEHHUE OMOPHBIE KOMITOHEHTHI
BKJTIOYAIOTCSl B M3TOTOBIIEHHE KOPITyca BHICOKOTO JABJICHUS. OTH MPEIMETHI SBISIOTCS
JIOCTATOYHO BAXKHBIMH C TOYKH 3pEHUS 0C30MaCHOCTH WM HAJEKHOCTH DKCIUTyaTalluu
peakTopoB (M CIENIOBAaTENIbHO, C TOYKH 3PCHHS TapaHTUHHBIX O0053aTENbCTB H
OTBETCTBEHHOCTH ITOCTABIMKA pEaKkTopa), 4TOObI WX TMOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIICHMSI O TTOCTaBKE CaMOTO peaKkTopa He cTayia Obl 0OBIYHOM mpakTukon. [losTomy,
XOTS OTAENbHAs IIOCTaBKAa JSTUX YHHUKAIBHBIX, CHEIHAJIbHO NPEIHA3HAUCHHBIX U
MOATOTOBJIEHHBIX, BAXXHBIX, KPYMHBIX M JOPOTOCTOSAIINX TPEIMETOB HE 00s3aTeIbHO
Oy/ieT paccMaTpHUBaThCS KaK BBIMAIAIONIAS U3 cepbl HHTEPECOB, TAKOH CIIOCO0 MOCTABKU
CUUTAETCS] MAJIOBEPOATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbI 1J151 3arPyY3KHU M BBII'PY3KH PCAKTOPHOI'O TOIJIUBA

Manunynstopaoe 000pyI0BaHHe, CIISIUATBLHO MPETHA3HAYCHHOE WIIN MTOATOTOBIICHHOE
JUTS 3arPY3KH MITH U3BJICUYEHUS TOIUIMBA U3 SIEPHBIX PEaKTOPOB, KaK OHU OTpeZeICHBI B
myHkTe 1.1. BbIle, KOTOPOE MOKET MCIOIB30BATHCA, KOT/Ia PEAKTOpP HAXOAWUTCS MOJ
Harpy3koi, wim o00NaJaeT TEXHHUYSCKUMH  BO3MOXKHOCTSIMH IS TOYHOTO
MO3UIIMOHUPOBAHUS WM  OPHUEHTHPOBAHHWSA, TO3BOJSIIOIIMMH  TPOBOIWTH  Ha
OCTaHOBIIEHHOM PEaKTOpEe CJIOXKHBIE pabOTHl MO IMeperpy3Ke TOIUINBA, MPU KOTOPBIX
00BIYHO HEBO3MOXKHBI HEMIOCPEICTBEHHOE HAOIOICHUE WITH IPSMOM JTOCTYTI K TOTLTUBY.

PeakTopHble ynpaBJsiionue CTepP:KHH

CTCp)KHI/I, CIICUAJIBHO MPCAHA3HAUCHHBIC WU TIMOATOTOBJICHHBIC IJId YIIPABJICHUA
CKOPOCTBIO pCAaKIIMU B SAACPHBIX PCAKTOPAX, KaAK OHU OMPCACICHBI B ITYHKTC 1.1. BeIIIIC.

[MTOACHUTEJIBHOE 3AMEYAHUE

Cioma xe BKJIIOYAarOTCs, IMOMHMO 4YaCTH, HOFJ'IOH_IEIIOH_Ieﬁ HeflTpOHBI, €C OIIOpHBIC U
IMOABECHBIC KOHCTPYKIMH, €CJIN ITOCTAaBKa IPOU3BOAUTCA pa3aCiIbHO.

PeakTopHbie TPYObI BHICOKOI0 1aBJIE€HUS

TpyOsl, KOTOpBIE CIELUAIBLHO IPeAHA3HAUYEHbl WIH ITOATOTOBJIEHBI Ul Pa3MEIIEHUS B
HUX TOIUIMBHBIX RJIEMEHTOB U TEIUIOHOCHUTEJIS IIEPBOIO KOHTYPa B pPEakTOpax, Kak OHU
ompeneneHs! B myHkTe 1.1. Beime, npu paboyem aaBieHuu, npeBbimaromem 5,1 Mlla
(740 ynT/KB. O10IIM).

LupkoHuneBbie TPYOLI

TpyObl wmm cOOpKkM TpyO M3 METAJUIMYECKOTO IMPKOHUS WM €r0 CILIABOB, 1O BECY
npesermaromue 500 Kr B TedeHHWe JI000r0  12-MecsYHOro Iepuona, KOTOpHIe
CHENHATLHO MPeHa3HaYCHBI WITH TTOATOTOBIICHBI JIJISl KCIIONIb30BAHUS B PEaKTOpax, Kak
OHU OTIpefICNiCHBI B MyHKTE 1.1. BBINIE, M B KOTOPHIX OTHOIICHUE 1O Becy rapHUS K
UpKOHUIO0 MeHbIe deM 1:500.

Hacocsl NMEPBOro KOHTypa TCIJIOHOCUTE/IA

Hacocsl, cnenuanbHO NpenHa3HAYEHHBIE WM TMOATOTOBIEHHBIE JI TOAJEPKAHUSL
LUPKYJSUA  TEIJIOHOCUTENS. IE€PBOTO KOHTYpa SIEPHBIX PEAaKTOpOB, KaKk OHH
onpezaenceHsl B MyHKTe 1.1. BhIme.

[NTOACHUTEJIBHOE 3AMEYAHUE

CrieruasibHO TIpeTHA3HAYCHHBIE WJIM TOATOTOBJICHHBIE HACOCHI MOTYT BKIJIIOYATh
CIOXHBIC, YIUIOTHCHHBIE WJIM  MHOTOKPaTHO  YIUIOTHEHHBIE  CHUCTEMBI TS
MPEIOTBPAIICHNS YTEUKH TETUIOHOCUTENS MEPBOTO KOHTYpa, Te€PMETHYHBIE HACOCHI H
HACOCHI C CHCTEMaMH HHEPIMAIFHOW MacChl. OTO OIpe/esieHHe KacaeTcs HacOCOB,
aTTeCTOBaHHBIX 1O Kiaccy NC-1 win SKBUBaJICHTHBIM CTaHAApTaM.

HesinepHble MaTepuaJibl 1151 PEAKTOPOB
JeliTepnii u TszKeJ1ad BoAa

JewiTepwmii, Tsokenmast Boga (OKUCh AeHTeprs) U Jt000e IPyroe COSANHCHHE ACHTEpHs, B
KOTOPOM OTHOIIEHWE JeiTepus K aromMaMm Bojaopoma mpeseimaer  1:5000,
MpeIHA3HAYCHHBIC ISl UCIIOJIB30BAHUS B SIICPHBIX PEAKTOpaX, Kak OHH ONpECIICHBI B
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2.2.

myHkTe 1.1. Beimre, B KonmdecTBax, mnpeBbimarontux 200 KT aTOMOB IeHTepHs s
000 OTHOM CTPaHBI-TIONIYYATENIs B TEUCHHE JIF000TO 12-MEeCIIHOTO TTepHoIa.

SnepHo-yncTHINA rpaduT

I'padur, nMerOMUil CTENEeHb YUCTOTHI BBIIIE S-MUIIHOHHBIX OOPHOTO 3KBHBAJICHTA, C
IUIOTHOCTBIO Gonbime uem 1,50 r/em’, MIPeTHA3HAYCHHBIA IS HCIIONH30BAaHUS B
SIEPHBIX PEaKTOpax, KaKk OHU OmpejaeiicHbl B TyHKTe 1.1. BBINIe, B KOJIWYECTBAaX,
npespimraromux 3 X 10* kr (30 MeTpuuecKuX TOHH) I JIIOGOH OIHOM CTpaHbI-
TIOJTyJaTelis B TeUeHHUE JII000T0 12-MecIIHOTr0 Imeproa.

[NPUMEYAHUE

Jlyis nieneli 9KCIOPTHOTO KOHTPOJIIS TPABUTEILCTBO ONMPEACISET, OYAYT JIU SKCIIOPTHBIC
MapTUd  COOTBETCTBYIOLIETO  BBINIEYKA3aHHBIM  XapaKTepUCTHKaM  Tpadura
KCIIOJIb30BAThCS B SJCPHBIX PEAKTOPAX.

YcranoBkn i nepepadoTkM  00JyYeHHBIX TOIUIMBHBIX JJIEMEHTOB U
o0opynoBaHue, CIENUAJIBLHO MPeTHAZHAYEHHOE HJTH MOAT0TOBJIEHHOE 1JIs1 7TOr0

BBOJHOE 3AMEYAHUME

[Tpu mepepaboTke OOIYUYESHHOTO SIICPHOTO TOIUIMBA TUTYTOHUA M YpPaH OTACISIOTCS OT
BBICOKOAKTUBHBIX TPOAYKTOB [EJICHHA W APYTUX TPAHCYPAHOBBIX 3JeMeHTOB. [lma
TaKOTO pas3fefieHHs] MOTYT HCIIOJIb30BaThCS PAa3NUYHBbIE TEXHOJIOTHYECKHE MPOIIECCHI.
Opnako co Bpemenem mporecc "[lypekc" cranm Hambonee pacmpOCTPaHEHHBIM U
MpUEMIIEMBIM. JTOT MPOLECC BKIIOYAECT PacTBOPEHHUE 00IYUEHHOTO SAEPHOTO TOILTUBA
B a30THOW KHUCIIOTE€ C TOCIEAYIOUINM BBIJEIIEHHEM YpaHa, IUTYTOHHS U IMPOIAYKTOB
JICJICHUS DKCTPAKIMEH paCTBOPUTEIEM C MOMOIIBI0 TpUOyTHIIhochaTa B OpraHMIECKOM
pazbaBuTere.

TexHomorHYECKHEe MPOIIECCH HAa pa3IMIHBIX yeTaHOBKaxX Tuma "[lypekc" aHamorudHbl U
BKITIOYAIOT: HM3MENbYCHUE OOTyUYSHHBIX TOIUTHBHBIX DJIEMEHTOB, PACTBOPCHUE TOILINBA,
AKCTPAKIMIO pPACTBOPUTEIIEM W XPAaHCHHE TEXHOJOTMYECKOW JKUAKOCTH.  MOXKeT
MMEThCS Takke 000pyIOBaHUE JUTsl TEIUIOBOU JICHUTPAI[MN HUTPATa ypaHa, KOHBEPCHH
HUTpaTa TUTyTOHUS B OKUCh WJIM METaJUI, & Takke Uil 00pabOTKH KHJKUX OTXOJIOB,
CoJlepKallUX TPOAYKTHI JEJICHUS, JO TOAydeHHs (POpMBI, TPUTOAHON st
MPOJIOJDKUTENIPHOTO XpaHEHUs] WM 3aXopoHeHHsS. (OJHaKO KOHKPETHBIC THITBI U
KOH(UTrypanusi 000pyA0BaHHUS, BBIMOIHSIONIETO 3TH (YHKIIMK, MOTYT pa3iHyarhcsi Ha
pasIUYHBIX ycTaHoBKax Tuma "Ilypekc" mo HECKONBKUM MPUYMHAM, BKIIIOYAs THIIBI H
KOJMYECTBO OOJYyYEHHOTO SACPHOTO TOIUIMBA, TOJUICKAIIETO MepepaboTke, W
MpeoaraeMblil TIPOIIECC OCaXKICHHUS U3BJICKAEMBIX MAaTEPUAIIOB, a TAKXKE TTPHHIIHITEI
obecrieueHusT 0E30MAaCHOCTH U TEXHUYECKOTO OOCITY)KMBAHUS, MPUCYIIHE KOHCTPYKITHH
JTaHHOW OOCTaHOBKH.

"VcraHoBka st mepepaOOTKH  OOJMYYEHHBIX TOIUTMBHBIX 3JEMEHTOB" BKIIOYAET
000pyZOBaHUE M KOMIIOHEHTBI, KOTOpPhle OOBIYHO HAXOAATCS B NPSIMOM KOHTaKTE C
OOJIyYeHHBIM TOIUIMBOM W OCHOBHBIMH TEXHOJIOTHYECKUMH IOTOKAMHU SIIEPHOTO
MaTepuaia U IpoAyKTOB JIENEHUs, 1 HEMTOCPEACTBEHHO YIPABIISIIOT UMHU.

3TH npollecchl, BKIIFOYAs TIOJHbIE CHCTEMBI JUII KOHBEPCUU TUTYTOHHS M MTPOU3BOJICTBA
METAJUIMYEeCKOTO0  TUTYTOHHS, MOTYT OBITh  WACHTH(QHIMPOBAHBI IO  Mepawm,
MPUHUMAEMBIM JTS TTPEIOTBPAIICHUS OMTACHOCTEH B CBSI3U ¢ KPUTHYHOCTEIO (HAIpUMeED,
MepaMH, CBSI3aHHBIMH C TE€OMETpHEH), 0OMydeHHeM (HampuMep, IMyTeM 3allUThl OT
00JTydeHNsT) 1 TOKCUIHOCTRIO (HaIIpuMep, MEPAMH TI0 YIAEPIKAHHIO).
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3.1.

3.2.

3.3.

[IpenmeTsr 00opymoBaHMs, HA KOTOpPbIE, KAK CUMTAETCS, PACIIPOCTpPAHIETCA 3HAYCHHE
¢pa3el "u obopymoBaHHE, CIIEHUATBHO NpeAHA3HAUYEHHOE MU MOATOTOBICHHOE" UIA
nepepaboTKH O0Iy9IEHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKIIOYAIOT:

MamuHbl 1J1 pyOKH 00/1y4eHHbIX TOIUIMBHBIX 3/1¢€MEHTOB
BBOJHOE 3AMEYAHUE

O10 000pyHOBaHUE WCIONB3YyEeTCS JJII BCKPBITHS OOOJOYKH TOIUIMBA C LEJIBIO
MOCJEYIONIET0 PacTBOPEHHsT OONYYEHHOIO sJepHOro MaTepuana. Kak mpaBuio,
WCTIONB3YIOTCS  CHENUALHO TIpeIHA3HAYCHHbBIC, CKOHCTPYHUPOBAHHBIC JJISI PYOKH
METaJllla YCTPOMCTBA, XOTS MOXKET UCIOJIb30BaThCI U OoJiee COBEPIICHHOE
o0opyoBaHKe, HAITPUMED JIa3ePhI.

JlucTaHIIMOHHO yTpaBisieMoe O0OpYyIOBaHWE, CIEIHATbHO MpeIHA3HAYEHHOE WIIN
MOATOTOBJIICHHOE IS WCIOJIb30BaHWS Ha YCTaHOBKE IO TiepepaboTKe, Kak OHa
OTpe/ieNicHa BBIIE, IS PE3KH, PYOKH WM Hape3Ku COOpPOK, MYyYKOB WM CTEpIKHEH
OOJIY9IEHHOTO SIIEPHOTO TOILIHBA.

JucconbBepsl
BBOJAHOE 3AMEYAHUE

B nucconbBepsl 00BIYHO MOCTYMAaeT M3MENbUEHHOE OTpadoTaBIlee TOIUIMBO. B aTmx
0e30MacHBIX € TOYKH 3PEHHA KPUTHUYHOCTH pe3epByapax OOIYUEeHHBIH SAepPHBIN
MaTepHajl pacTBOpSETCS B A30THOW KHUCIOTE, W OCTalommecs oOpe3Kd 000J04YeK
BBIBOJISITCS] 13 TEXHOJIOTHYECKOTO IMTOTOKA.

BesomnacHbie ¢ TOYKH 3peHUsT KPUTUIHOCTH pe3epByaphl (HaIprUMep, Majoro IuaMeTpa,
KOJIBIICBBIE WU TIPSIMOYTOJBHBIE pE3epPBYaphl), CICIUAIBLHO IPEIHA3HAYCHHBIC WU
MOATOTOBJICHHBIC JUIS WCIOJB30BaHMS HAa YCTaHOBKE IO MepepaboTKe, Kak OHH
OTIpEe/IeTICHBl BBINE, ISl PACTBOPEHHS OOIYyYEHHOTO SACPHOTO TOIUINBA, KOTOPHIC
CHOCOOHBI  BBIICPIKHBATH TOPSYYH0, BHICOKOKOPPO3HOHHYIO KHIKOCTh M MOTYT
JTUCTAHIIMOHHO 3arPykKaThCsl U TEXHUIECKH 00CITYKUBATHCSI.

IKCTPAKTOPHI U 000pyA0BaHNE IS IKCTPAKIHH PACTBOPUTEIEM
BBOJHOE 3AMEYAHUWE

B skcTpakTOophl ¢ pacTBOpUTENIEM MOCTYMaeT KaK PacTBOP OOJYYCHHOTO TOIUIMBA U3
JUCCOIBBEPOB, TaK M OPTaHWYECKHI pPacTBOp, C TOMOIIBI0 KOTOPOTO Pa3eNsioTCs
ypaH, TIUTyTOHMA W TPOAYKTHl JIEICHHUS. ObopymoBanue UIsI  SKCTPAKIMA
pacTBOpHUTENEM OOBIYHO KOHCTPYHPYETCS TaKUM 00pa3oM, YTOOBI OHO YAOBJICTBOPSLIO
KECTKUM 3KCILTyaTaIMOHHBIM TPEOOBAHUSM, TAKUM, KaK JUTUTEILHBIA CPOK CITYKObI O3
TEXHUYECKOT0 OOCTY)KUBAHUS WM JIETKasi 3aMEHSIEMOCTb, IIPOCTOTA B AKCIUTyaTallud |
YIpaBIeHHH, a TAK)Ke THOKOCTh B OTHOIICHWH N3MEHEHHS TapaMeTpoB TpoIiecca.

CrienualibHO TpeHA3HAYCHHBIC WU MMOATOTOBICHHBIC SKCTPAKTOPHI C PACTBOPHUTEIICM,
Takue, KaK HacaJlouHble WM IyJbCAIIMOHHBIC KOJOHHBI, CMECUTEIbHO-OTCTOWHBIE
amnmapathl WM IIEHTPOOEXKHBIE KOHTAKTHBIC Aammaparhl JUIs HCIOJIb30BaHMS Ha
YCTaHOBKE MO 00pabOTKe OOIYYEHHOTO TOIUIMBA. OKCTPAKTOPHI C PacTBOPUTEIEM
JOJDKHBI  OBITh YCTOWYMBBI K KOPPO3HOHHOMY BO3JICHCTBHIO a30THOW KHCIIOTEI
OKCTPAaKTOPHI C PACTBOPUTENEM OOBIYHO H3TOTABIMBAIOTCS C  COOJIOICHUEM
YpEe3BBIYAHO BBICOKUX TpeOOBaHWU (BKJIIOYAs NMPUMEHEHHUE CIEIMAIbHBIX METO0B
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34.

3.5.

CBapKH, WHCHEKINH, oOOecredeHrne W KOHTPOJh KaudecTBa) W3 MaJOYTJIEPOAHUCTHIX
HEp)KaBEIOIMX CTajel, THTaHa, LUPKOHUSA WIM JPYTHX BBICOKOKAUYECTBEHHBIX
MaTepHUaoB.

XHMHYeCKHUe pe3epByaphbl 1JIsl BbIICPKUBAHUSA HII XPaHEHHUSA
BBOJHOE 3AMEYAHUE

Ha stame skcTpakimm pacTBOpUTENEM OOpa3yrOTCs TP OCHOBHBIX TEXHOJIOTHUYECKUX
MOTOKA JKHUIKOCTU. Pe3epByapbl JUIsl BHIICPKUBAHUS WM XPaHEHUS UCIOIB3YIOTCS B
nanpHEHIIe 06paboTKe BCEX TPeX MOTOKOB CICAYIOMUM 00pa3oM:

a) pacTBOp YHUCTOrO0 A30THOKHUCIIOIO ypaHa KOHIICHTPUPYETCS BBIMAPUBAHUEM U
MIPOUCXOIUT TIPOIIECC MEHUTPAIHNH, T/Ie OH IPEBpaIIacTCcsS B OKCHI ypaHa. ITOT
OKCHJI TIOBTOPHO HCITOJIB3YETCSI B SIIEPHOM TOIIMBHOM ITHKIIC,

b) pacTBOp BBICOKOAKTHUBHBIX TPOIYKTOB JeNeHHUs OOBIYHO KOHIEHTPUPYETCS
BBIMIAPMBAHNEM W XPAHUTCS B BUAE KOHIICHTPHUPOBAHHON JKHUAKOCTH. OITOT
KOHLIGHTpAaT MOJET BIOCIEACTBUM TPOWTH BBIIAPUBAaHHE WJIH  OBITh
npeoOpa3oBaH B GopMy, IPUTOAHYIO [T XPAHESHUS WM 3aXOpOHCHHUS;

C)  pacTBOp YHCTOTO HUTpaTa IUTYTOHUS KOHIIGHTPUPYETCS W XPaHUTCA JIO
MOCTYIUICHUS Ha JallbHEHIME J3Talbl TEXHOJOTMYECKOro Ipolecca. B
YaCTHOCTH, Pe3epPBYaphl JUIs BBIJACPKUBAHUSI WM XPAHEHUsI PACTBOPOB TUTYTOHHUS
KOHCTPYHUPYIOTCSI TAKMM 00pa3oM, 4TOOBI N30€kKaTh CBA3AHHBIX C KPUTUIHOCTHIO
po0JIeM, BO3HUKAIONIUX B PE3yJIbTaTe U3MEHEHUI B KOHIICHTpauy win popme
JTAHHOTO TIOTOKA.

CrneuuanbHO MpeAHA3HAYCHHBIC WU MTOATOTOBICHHBIE PE3EPBYapHI AJI BBIICPKUBAHUS
WIM XpaHCHHS IS WCIONB30BaHHS HA YCTAaHOBKE IO IepepadOTKe OO0IydeHHOTrO
ToruMBa. PesepByaphl [l BBIACP)KUBAHUS WU XPaHEHUS JOJDKHBI OBITH YCTOHYMBEI K
KOPPO3UOHHOMY BO3JICHCTBHUIO a30THOM KUCIOTHL. Pe3epByapsl il BBIACPKUBAHUS WU
XpaHeHUs OOBIYHO HM3TOTABIMBAIOTCS W3 TAKMX MAaTEPUANIOB, KaK MaJIOYTJIEPOJUCTHIC
HEp)KaBeIOIe CTalld, TUTaH WIA IMPKOHUA WIA JpYyrHe BbICOKOKAaYeCTBEHHBIC
MaTepHrabl. PesepByapsl sl BBIAEpKHBAHHUS WM XPAaHEHUS MOTYT OBITh
CKOHCTPYUPOBAaHbI TakuM o0Opa3oM, 4YTOOBl WX OKCIUTyaTalusd ¥ TEXHUYECKOS
oOCTy)XMBaHHE TIPOM3BOMMINCH AWCTAHIIMOHHO, ¥ MOTYT MMETh CIEIYIOIIne
0COOCHHOCTH C TOYKH 3PEHUS KOHTPOJIS 32 SIACPHON KPUTUIHOCTHIO:

1)  OOpHBII SKBUBAJICHT CTCHOK WM BHYTPEHHUX KOHCTPYKIMH PaBEeH MO MEHBIICH
mepe 2%, mubo

2)  IIWIMHIPWUYECKHUE pe3epByapbl HMMEIOT MAaKCUMAaIbHBIA amamerp 175 MM
(7 nroitmoB), 6O

3)  TOpSAMOYTONBHBIA WM KOJILIEBOW pe3epByap HMEET MaKCUMAIBHYIO IIUPUHY
75 MM (3 mroiima).

CucreMa KOHBEPCHH HUTPATA IVIyTOHUS B OKCH]L
BBOJHOE 3AMEYAHUE

Ha OompmimHCTBE yCTaHOBOK MO TepepadOTKe ATOT KOHEYHBIH IPOIECC BKIIIOYAET
KOHBEPCHIO PacTBOpa HUTpATa IUTYyTOHUS B ABYOKHCH IUTYTOHHS. B 9HCIO OCHOBHBIX
omepanui STOro MpoIecca BXOJST: XpaHEHUE U KOPPEKTUPOBKA HCXOIHOTO
TEXHOJIOTHYECKOTO MaTepualia, OCAKACHUE W Pa3JICIICHUE TBEPIOW M KHUIKOH (hasbl,
MpOKaJMBaHUe, OOpalleHne C MPOAYKTOM, BEHTHIISAIMS, OOpalleHHe C OTXOAaMH HU
YIpaBJIeHHUE MPOIECCOM.



3.6.

5.1.

3aMKHYThIE CHCTEMBI, CIICIMaIbHO TMpEJAHA3HAUYCHHBIE WM TOJTOTOBJICHHBIC IS
KOHBEPCHU HUTpATa TUTyTOHUSI B OKCHJI TUTYTOHUS, B YaCTHOCTH, 00OPY/IOBAHHBIC TAKHM
00pa3om, 4T00bl U30EKATh JOCTHKCHHS KPUTHYHOCTH U paMalMOHHBIX 3(deKToB, a
TaKXe CBECTH K MUHUMYMY OINACHOCTH, CBS3aHHBIE C TOKCHYHOCTHIO.

CucreMa KOHBEPCHH OKCHIA INIYTOHHA B METAILI
BBOJIHOE 3AMEYAHUE

DTOT Mporecc, KOTOPBIA MOXKET OBITh CBSI3aH C YCTAHOBKOU I10 ITepepadoTKe, BKIIFOYAET
(TopupoBaHUE JBYOKHUCH IUTYTOHHS, OOBIYHO C TPHUMEHEHHEM BBICOKOAKTHBHOTO
(ropucToro BomOpoAa, C IENBI0 TONy4YeHHWs (QTOpUAA IUTYTOHUS, KOTOPBIH
BIIOCJICJICTBHH BOCCTaHABIMBAETCSI C TOMOIIBIO METAJUIMYECKOTO KAIbIUsI BBICOKOM
YUCTOTHI JIO MOJTYYCHUST METAJUTMIECKOTO ILTYTOHMS B (PTOpUIa Kajbllvs B BUJC [IUIAKA.
B 4uciio ocHOBHBIX omepaIii TaHHOTO MPOoIecca BXOMAT: (pTOpHpOBaHKE (HAPUMED, C
MPUMEHEHUEM  OOOpYZOBaHWsS,  COJICpXKAIIEro  OJNAropoAHbIE  METAUIBI WM
3alUIEHHOTO TOKPBITHEM W3 HHUX), BOCCTAHOBICHHE MeTauia (HampuMmep, ¢
MPUMEHEHUEM KEpPaMHUUYSCKUX THIJICH), BOCCTAHOBJIICHHWE MUIaKa, OOpalieHue ¢
MPOAYKTOM, BEHTWIISIIIHS, OOPAIICHUE C OTXOJaMH U YIIPABIICHUE TPOIIECCOM.

3aMKHYThIE CHCTEMBI, CICIHAIbHO TMPEAHA3HAYCHHBIC WJIH TIOJATOTOBJICHHBIC IS
MPOU3BOJACTBA METAUIMYECKOTO TUTYTOHHUS, B YaCTHOCTH, OOOpPYJOBaHHBIC TaKHM
o0pa3oM, 4ToOBI M30€KaTh JOCTHXKCHUS KPUTUYHOCTH M PaaualldOHHBIX 3((EKTOB, a
TaK)Xe CBECTH K MUHUMYMY ONAaCHOCTH, CBSI3aHHBIC C TOKCHYHOCTBIO.

YcTaHOBKM 17151 M3rOTOBJIEHNUS TOILIMBHBIX 3J1eMEHTOB
"V cTaHOBKA JJIS M3TOTOBJICHUS TOIDIMBHBIX JIEMEHTOB" BKIIOYaeT 000pyI0oBaHHE:

a) KOTOPOE OOBIYHO HAXOAMUTCS B HEIMIOCPEICTBEHHOM KOHTAKTE C TEXHOJIOTHISCKAM
MOTOKOM SIIEPHOTO MaTepHajia MM HEeTOCPEICTBEHHO 00padaThIBaeT €ro, WIH
JKe YIPaBISICT UM, WIIH,

b) KOTOpOE TePMETH3UPYET SACPHBIA MaTepHall BHyTPH 000TIOUKH.

YcTraHoBKM Ui pa3lelieHHsl H30TONMOB YypaHa W o00opyaoBaHHe, KpoMe
AHATUTHYECKUX NMPUOOPOB, CNENHAJBLHO MPeIHA3ZHAYEHHOEe MJIH MOATrOTOBJIEHHOE
JIJISL DTOTO

[IpenmeTsr 000pymOBaHUS, HA KOTOpPHIC, KAK CUUTACTCS, PACIIPOCTPAHICTCS 3HAYCHUC
(dpass "o0opysoBaHUE,  KpOME  aHAJIWTUYCCKHMX  IPHUOOpPOB, CHELUAIILHO
MpeIHa3HAYCHHOE WM MOATOTOBICHHOE" IS pa3ieiicHHs U30TOMOB ypaHa, BKIHOYAIOT
B ceOst:

T'azoBbIe ueHTpmbym U Y3JIbl U KOMIIOHCHTBI, CIICHHUATBHO INPEeAHASHAYCHHBIC
HWJIM ITOATOTOBJICHHBIC J1JIsl HCITOJIB30BAHUA B Ira30BbIX ueHTpm])yrax

BBOJHOE 3AMEYAHUME

lazoBas weHTpudyra OOBIYHO COCTOUT M3 TOHKOCTCHHOro(bIX) IUIHHAPA(OB)
muamerpoMm ot 75mm (3 motima) mo 400 MM (16 mFOMiMOB) € BEpPTHKAIBHOU
LEHTPaJIbHON OCBI0, KOTOPBIH(€e) moMemeH(bl) B BaKyyM H BpalaeTcs(10Tcs) ¢ BHICOKOM
OKpYXHOHU ckopocTeio mopsiaka 300 m/c wnm Oomee. I mocTrkeHUS OOIBIION
CKOPOCTH KOHCTPYKIIMOHHBIE MAaTEpUAIIbI BPAIIAIONINXCS KOMIIOHEHTOB JIOJDKHBI UMETh
BBICOKOE 3HA4Y€HHE OTHOILEHHS IPOYHOCTH K IUIOTHOCTH, a pOTOpHas cOopka W,
CIIEOBATEIbHO, OTICIbHBIE €€ KOMIOHEHTHI IOJDKHBI HM3TOTOBISITHCS C BBICOKOM
CTETIEHbIO TOYHOCTH, 4TOOBI pazbaiaHC ObUI MUHMMANBHBIM. B oTimume oT Ipyrux
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5.1.1.

neHTpudyr razoBas IeHTpudyra g oOorameHus ypaHa WMEEeT BHYTPH POTOPHOU
KaMephl BpamamImyiocs(necs) Neperopoaky(n) B ¢dopMme TUCKa W HEMOIBIKHYIO
cuctemy nogaun u oteona raza UFs, cOCTOSIIY O IT0 MEHBIIEH Mepe U3 TPeX OTICIBHBIX
KaHaJIOB, IBA M3 KOTOPBIX COEAMHEHHI C JIOTIATKAMH, OTXOISIIMMH OT OCH pPOTOpa K
nepudepuiiHol YacTH POTOPHOU KaMmephl. B BakyyMe HaXOMMTCS TakXKe Ps BaXKHBIX
HEBPAIAIONINXCSA 3JIEMEHTOB, KOTOPBIE, XOTS M HMEIT O0COOYI0 KOHCTPYKIHUIO, HE
CIIO)KHBI B W3TOTOBIICHUM W HE W3TOTOBISIOTCS W3 YHUKAJIBHBIX MaTepUasoB.
HentpudyxHas ycTaHOBKa, OJTHAKO, TPEOYET OOJBIIOrO YUCIa STUX KOMIIOHEHTOB, TaKk
YTO WX KOJIMYECTBO MOXKET CIY)KUTh BaXXHBIM HMHIUKATOPOM  KOHEYHOTO
WCTIOJIL30BAHUS.

Bpamarommecss KOMIIOHEHTBI
a) [lomHbIE pOTOpPHBIE COOPKH:

ToHKOCTEHHbIE LWIMHAPBI WU PSAA COCOUHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
LUWINHIPOB, U3TOTOBJICHHBIX M3 OJHOTO WK OoJiee MaTepHajIoB C BHICOKUM 3HaYEHHUEM
OTHOIIEHUS TPOYHOCTH K IUIOTHOCTH, yka3zaHHeIXx B [IOSCHUTEJIbBHOM
SAMEYAHWUM x Hacrosmemy pasmaeny. CoenuHeHHWE HWIMHAPOB MEXIY COOOU
OCYIIECTBIISIETCS, NIPU MOMOIIM THOKUX CHIIB(OHOB MM KOJIEl, ONMCAaHHBIX B YacTH
5.1.1.c) mmwxe. CoOpaHHBI POTOpP HMEET BHYTPEHHIOIO(ME) MEPeropoaky(u) u
KOHIICBBIC Y31bl, onucaHHbie B yacTsax S5.1.1.d) u e) Hmwke. OpmHako mojHas cOopka
MOJKET OBITh MOCTaBIICHA 3aKa3UYMKY B YACTHYHO COOPaHHOM BHJIE.

b) Potopusie TpyOHI:

CroenuanbHO TpeIHA3HAUYCHHBIC WM MOATOTOBICHHBIE TOHKOCTEHHBIC HWIMHAPHI C
TonmuHoN creHku 12 MM (0,5 mroiimMa) wim MeHee, TuaMeTpoM oT 75 MM (3 aroiima) 1o
400 mM (16 aroitMOB), M3TOTOBJIICHHBIE M3 OJHOTO WM 00JIe€ MaTepHAIOB, UMCIOIINX
BBICOKOE 3HAa4YE€HHWE OTHOIIEHUS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHUWU k HacTosiieMy pa3aeny.

c) Konbua unm cunbhoHsl:

KoMmoHeHTsI, crnenuanbHO MpEeIHA3HAYCHHBIC WM MOJATOTOBICHHBIC IS CO3IaHUS
MECTHOW OIOpPHI JJs POTOPHON TpPyObl WM COEAMHEHUS psAlla POTOPHBIX TpPYO.
Cunb(hoHBI TIPEACTABISIIOT COOOW KOPOTKHE MFJIMHAPHI C TOJNIIAHON CTEHKH 3 MM
(0,12 mroiima) mimu MeHee, auamerpoM oT 75 MM (3 mroiima) o 400 MM (16 mroiimoB),
MMEIONTNX OJIUH TO(P W U3TOTOBJICHHBIC U3 OJHOTO U3 MAaTEPUATIOB, UMCIOIIUX BHICOKOE
3HAYCHHWE OTHOIICHHSI MPOYHOCTH K IUIOTHOCTH, ykazaHHBIX B [TOSICHUTEJIbBHOM
3AMEYAHMUWMU k HacTOAImEMY pa3memy.

d) [Teperoponku:

KommonenTsl B popMme nucka guamerpoM ot 75 MM 10 400 MM (ot 3 mo 16 mroiiMoB),
CHEUUAIBHO MPeAHa3HAYCHHBIE WM OATOTOBJICHHBIE Il YCTAHOBKY BHYTPH POTOPHOI
TpyObl LEHTPUPYIH C LENbI0 H30JIMPOBATh BBIMYCKHYIO KaMepy OT TJIaBHOH
pa3feauTeNIbHON KaMephl U B HEKOTOPBIX CIydasx Ul YJIy4IIEeHUs LUPKYJSALUM Ta3a
UF¢ BHYTpH INIaBHOH pa3eNUTeIbHON KaMepbl pOTOPHOI TPyObl M M3TOTOBJICHHBIC U3
OHOTO W3 MAaTepHaloB, MMEIOIIMX BHICOKOE 3HAYEHHE OTHOIICHUS NPOYHOCTH K
mioTHOCTH, yKazaHHbeX B [IOSJCHUTEJIBHOM 3AMEUYAHUNUN k Hacrosmemy
paszeny.

e) BepxHue/HmKHAE KPBIIIKH:

KowmmonenTs! B popme aucka auameTpom ot 75 MM (3 mroiima) go 400 mwm (16 mroitMoB),
CHEIMATFHO TPEIHA3HAYCHHBIC WU TOJTrOTOBICHHBIE TaKUM 00pa30M, 4TOOBI TOYHO
COOTBETCTBOBATh JIUAMETPY KOHIIOB POTOPHOW TPYOBI M Oyiarojaps 3ToMy yIep:KUBaTh



5.1.2.

UF¢ BHyTpH €e. OTU KOMIIOHEHTHI HCIIOJB3YIOTCSA AJsl TOro, 4TOOBI MOJAEPKUBATH,
yAEpKUBaTh WM COACpKaTh B cebe KaKk COCTaBHYIO YacThb JJIEMEHTHI BEPXHEIO
HNOJIINIHUKA (BEpXHsAA KpBIIIKA) WIM CIYyXKUTb B KauecTBe HeCylleld 4YacTH
BPALAIOIUXCS 3JIEMEHTOB IEKTPOABUIATENS M 3JIEMEHTOB HMXKHErO IOALIMIIHMKA
(HWKHSAA KpBIIIKA), U U3TOTOBISIOTCA M3 OJHOTO M3 MaTePHajoB, UMEIOIINX BBICOKOE
3HaYEHHE OTHOILIEHMsI MPOYHOCTH K IUIOTHOCTH, ykasaHHbIX B ITOSCHUTEJIBHOM
3AMEYAHMWMU k HacTOAIEMY pa3memy.

ITOSACHUTEJIBHOE 3AMEUYAHUE
Ji1a Bpamaronmxcsi KOMIIOHEHTOB IIEHTPUQYT HCTIONB3YIOTCS CISAYIONINE MaTePHAIIBI:

a)  MapTCHCHTHOCTAPEIOIIUE CTAJIM, HMEIOIINE MAKCUMAIIbHBIH Tpeaesl MPOYHOCTH
Ha pacspkenne 2,05 x 10° H/m* (300 000 GyHT/KB. m10iiM) mit Gornee;

b)  amOMHHHEBBIC CIUIaBbl, HMCIOIIME MAaKCUMAJbHBI TIpelneN NPOYHOCTH Ha
9 2 o
pactsoxenue 0,46 x 10° H/m™ (67 000 ¢pyHT/KB. aroiim) uinu Goree;

c) BOJIOKHUCTBIC (HUTETIOMOOHBIC) MaTepHaibl, IPUTOAHBIC ISl MICTIONL30BAaHUS B
KOMIIO3UTHBIX CTPYKTYpaxX M UMCIOIUE 3HAYCHHUS yISITHHOTO MOIYJIS YIIPYTOCTH
12,3 x 10° M wiu Gonee H MAKCHMAIBHOTO YIEIBHOIO TpE/eNia MPOYHOCTH Ha
pactsokenne 0,3 x 10°M wmwm Gomee ("yaenbHbI MOAYIs ympyroctu" - 310
Moxayih lOura B H/Mz, JIEJICHHBIN Ha yAENbHEIN BeC B H/M3; "MaKCUMAaJIbHBII
YAETBHBIA Tpenea MPOYHOCTH Ha pPacTsHKeHHE" - 3TO MaKCUMAbHBIN Tpesel
IPOYHOCTH Ha pacTsukeHue B H/M’, e/IeHHbII Ha ynenbHbIH Bec B H/M.

CraTHuyeckne KOMIIOHEHThI

a) TToAMIMITHUKYA ¢ MATHUTHOM MOJIBECKOM:

CrieruaibHO  TIpeJHA3HAUCHHBIE WJIM TOATOTOBJIICHHBIC —MMOMAIIMITHUKOBEIC — Y3IIBI,
COCTOSIIIME W3 KOJNBLEBOIO MAarHWTa, TMOJBEIICHHOIO B 000iiMe, coxepxKaiien
nemndupyroinyo cpeny. OOoiima n3roraBiauBaeTcs u3 ctoiikoro Kk UFg maTepuana
(cm. TIOSACHUTEJIBHOE 3AMEYAHUE « pa3gemy 5.2.). Maraur coeauHseTCs C
MOJIFOCHBIM HAKOHCYHWKOM WJIM BTOPHIM MAarHUTOM, YCTAHOBJIICHHBIM Ha BEpXHEH
KpBIIIKe, OmucaHHOW B pasmene 5.1.1.¢). MarHuT MoeT UMeTh (GopMmy KoJsblia ¢
COOTHOIICHHEM MEXAYy BHEUIHHM ¥ BHYTPEHHHM JHaMETPaM{, MEHBIINM WU
paBHbBIM 1,6:1. Maraur MoxxkeT uMeTh (opMy, O00ECHeYHBAIOUIYI0 HAYaJIbHYIO
nponuriaemocth 0,15 T'u/m (120 000 emuaun CI'C) wnm Gonee, WIM OCTaTOYHYIO
HaMarHW4eHHOCTh 98,5% wnu Gonee, WM Mpon3BeIeHNEe MHIAYKIIUN HA MaKCHMaJIbHYIO
HanpsokeHHOCTh Tons Gonee 80 k[x/M® (10" Tc.d).  Kpome OOBIUHBIX CBOWCTB
MaTepuaia, HeoOXOIUMBIM MPEABAPUTEIHLHBIM YCIOBUEM SIBIISICTCSI OTPAHUICHUE OYCHb
ManeiMu goryckamu (Menee 0,1 mm mnm 0,004 mroitma), OTKIIOHEHHUS MarHWTHBIX OCEH
OT TEOMETPUIECKHIX OCel MK oOecrieueHrne 0co00l TOMOTeHHOCTH MaTepraia MarHuTa.

b) [Moamunauku/ neMrdepsl:

CrieruasibHO TIpeTHAa3HAaYeHHbIE WU TTOATOTOBICHHBIE MO IIITUITHUKH, COJEPKAIIUE Y3€T
OCH/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBAaHHBIAH Ha jaemidepe. Ocp  00BIYHO
MPENICTaBIsIeT COO0H BaJl U3 3aKaJCHHOMN CTaJld ¢ OJJHUM KOHIIOM B (hopMe TMOITyCqepsl,
W CO CPEICTBAMHM ITOJCOCTUHEHUS K HIDKHEH KpBIIIKE, OMMMCAHHON B pasmene 5.1.1. e),
Ha JIpyroOM. Ban, omHako, MoOXeT OBITH COSAWHEH C THIAPOJUHAMHYCCKUM
noamumHUKOM. KoIbIio uMeeT ¢hopMy TaOJIeTKH ¢ oAyc(heprUIecKUM yriTyOJieHHEeM Ha
OJTHOH MOBEPXHOCTU. DTH KOMIIOHEHTHI YACTO IMOCTABIISIOTCS OT/ICIBHO OT AeMIidepa.



5.2.

c) MonexysapHbIE HaCOCHI:

CrnenyanbHO IpeiHa3HAUCHHbIE MM TOATOTOBICHHBIE IMIMHAPHI C BEITOUCHHBIMU WIIH
BBIJIABICHHBIMU BHYTPH CHHpAJbHBIMH KaHaBKaMHU U C BBICBEPJICHHBIMH BHYTPH
OTBEPCTUAMHU. THUIOBBIMU pa3MepaMH SIBJIIOTCS CISAYIOLe: BHYTPEHHUH AuaMeTp OT
75 MM (3 mroitma) go 400 mm (16 mroiimoB), TommuHa cteHku 10 MM (0,4 grofimMa) umm
Oonee, ¢ mMMHOW, paBHOW JuaMeTpy wiau Oonbiie. KaHaBku OOBIYHO HMEIOT
MPSAMOYTOJIHOE TIoNiepeuHoe ceuenne u rayouny 2 mm (0,08 mroiiMa) nnm Gonee.

d) Cratopsl IBUTATEIICH:

CrienmanbHO TIpeTHA3HAYCHHBIC HITU MOJITOTOBIICHHBIE CTATOPBI KOJIBIICBON (POPMBI JIs
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (i PCaKTUBHBIX )
AJIEKTPOJIBUTATEIICH MEPEMEHHOTO TOKA JIJIsi CHHXPOHHOH pabOThl B YCIOBUSAX BaKyyma
B nuamna3one yactoT 600-2000 I'n u B aumanazone momnocteit 50-1000 BA. Craropsl
COCTOST W3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCIOHHOM JKEJIC3HOM CEpACYHHKE C
HU3KAMH TIOTEPSMHU, COCTOSIIEM W3 TOHKUX IUIACTHH, OOBIYHO TONIUHON 2,0 MM
(0,08 mroiima) mim MeHee.

e) Kopnyca/nmpueMHUKH LHEHTPUGYTH:

KommoHeHTsI, criennanbHO MpeAHa3HAYCHHBIE WM MOATOTOBICHHBIC M pa3MELICHUS B
HUX COOpPKHM POTOPHOM TPYOBI I'a30Boi HEeHTpudyru. Kopmyc cOCTOUT U3 KECTKOro
HUIMHAPA ¢ TONMIMHON cTenku 10 30 mm (1,2 mroiiMa) ¢ Ipelu3noHHO 00paboTaHHBIMU
KOHI[aMH JIJIsl YCTAHOBKH TOANIUITHUKOB W C OJHUM WJIM HECKOJIBKUMH (DIaHIaMu Jyist
MoHTaxa. (OpaboTaHHBIC KOHIIBI MapaJUICIBHBI JPYT NIPYTY U TEPHCHIUKYISPHBI
pooTbHONW ocu ImwmHApa B mpexenax 0,05 rpamyca minm menee. Kopryc Moker
TaK)Ke TMPEJCTABISITH COOOH KOHCTPYKIIMIO SYCHUCTOTO THUMA IS pa3MEIICHUS B HEM
HECKOJIBKMX POTOPHBIX TpYO. Kopmyca wu3roraBnuBaioTCsT W3 MaTEpUAJIOB,
Koppo3uecTokux kK UFg, Wiy 3aluiaroTcsl HOKPHITHEM U3 TAKUX MaTEpUaJIOB.

f) JloBymkw:

CrienualibHO TIpeIHa3HAYCHHBIC WX MTOITOTOBIICHHBIC TPYOKH BHYTPEHHUM JHAMETPOM
mo 12 mm (0,5 mroiima) mist m3Biedenust raza UFg U3 poTopHOM TpyOBI IO METOXY
TpyOKku [IuTo (T.€. ¢ OTBEpCTHEM, HAIIPaBICHHBIM Ha KPYyTrOBOM ITOTOK ra3a B pOTOPHOM
TpyOe, K mpuMepy, TOCPEICTBOM H3rH0a KOHIA PaTUAIEHO PACIIONIOKESHHOW TPYOKH),
KOTOpPhIC MOXXHO TPUKPENHUTHh K IEHTPAIBHON CHCTEME W3BICUCHUS Taza. 1pyOku
HU3TOTOBJICHBI U3 MaTepUaioB, kKoppo3recToMkux kK UFg, Wy 3aluinaroTcs NOKpbITHEM
Y3 TaKUX MAaTEpUATIOB.

CnenuajibHO TIPpEIHA3HAYEHHbIE WM TOJATOTOBJIEHHbIE BCIOMOTaTeJIbHbIE
CHCTEMBI, O00OpylI0OBaHME M  KOMIIOHEHTHI JUISI  MCIOJIb30BAaHUS  HAa
razoueHTpugy:KHOli yCTAaHOBKE M0 000raiieHuIo

BBOJHOE 3AMEYAHUE

BcrnoMoraTenbHble  CHCTEMBI, O0OOpYZOBaHHE W KOMITOHEHTHI Ta30ICHTPU(YKHOMI
YCTAHOBKH 110 O0OTAIEHUIO TIPEICTABIISIOT COOOM CHCTEMBI YCTAaHOBKH, HEOOXOIUMBIC
s mogaun UFg B neHTpudyru, s CBSI3W OTACIBHBIX IEHTPUDYT MEXIY COOOU ¢
IeNbI0 00pa3oBaHUsl KacKajgoB (WM CTyIMeHeH), 4ToObl JOCTHYh 0OJee BBICOKOTO
oboramenns u w3Biaedb ''mponaykr' u "xBocTel" UFs w3 mentpudyr, a Takxke
obopynoBaHue, HEOOXOAWMOE IS TPHUBEACHHWS B JCHCTBHE NEHTpUDYT WM IS
YIpaBICHUs YCTAHOBKOM.
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5.2.2.

5.2.3.

O6prya0 UF( ncriapsieTcss U3 TBepABIX BEIIECTB, IOMEIIEHHBIX BHYTPH TOJOTPEBaEMbIX
ABTOKJIABOB, WM IIOJIa€TCS B Tra3000pa3HON ¢opMme K IMEeHTpudyram depe3 CUCTEMY
KOJUICKTOPHBIX TpyOompoBoaoB kackama. "Ilpomykt" u "xBocthl" UF, mocTymaronime
W3 [EHTPUPYr B BUJE Ta3000pa3HBIX MOTOKOB, TAaKXKE MPOXOIAT 4Yepe3 CHCTeMY
KOJUICKTOPHBIX TPYOOIPOBOJIOB Kackajga K XOJOJHBIM JIOBYIIKaM (paboTaromuM Hpu
temmepatype okoiio 203 K (-70°C)), rae oHM KOHICHCHPYIOTCS U 3aT€M MOMEIIAlOTCs B
COOTBETCTBYIOIINE KOHTEHHEpPHI I TPAHCIOPTUPOBKH WM XpaHeHUs. Tak Kak
YCTaHOBKA IO OOOTAlICHUIO COCTOUT M3 MHOTHUX ThiCSY ICHTpU(YT, COOpaHHBIX B
KacKaJibl, CO3JIAI0TCS MHOTOKWJIOMETPOBBIE KOJICKTOPHBIC TPYOONPOBOIBI KACKAIOB C
TBICSIYaMH CBapHBIX IIBOB, MpPHYEM CXeMa OCHOBHOH 4YacTH MX COEIUHEHHI
MHOTOKpaTHO moBTopseTcs. OO0opymoBaHHe, KOMIIOHEHTHI B CUCTEMBI TPYOOIIPOBOIOB
M3TOTAaBIUBAIOTCS C COOJIIOJICHUEM BBICOKHX TPEOOBaHWH K BaKyyM-IUIOTHOCTH H
YHCTOTE 00pabOTKH.

CucreMbl mojgavyu/cucTeMbl 0TBOAA "'mpoaykTa' u '"xBocTOB"

CHCI_[I/IaJ'IBHO MNpSAHA3HAUYCHHBIC HJIM TMOATOTOBJICHHBIC TCXHOJIOTUYCCKHUC CUCTCMBI,
BKIIIOYArOIue:

NUTAIONIME aBTOKIABbl (WM CTaHIMK), Hcnoib3yemble s nomaun UFg B
kackanel neHTpudyr npu mapiaeHud go 100 kIla (15 ¢yHT/KB. a10fiM) B 1pu
ckopoctH 1 Kr/4 unu 6onee;

JecyOIMMaTophl (MIIH XOJIOAHBIC JIOBYIIIKH), HCIIONb3yeMble 1t BeiBeaeHus: UFg
u3 KackazoB mpu gapineHud a0 3 klla (0,5 pyHr/KB.O0iM).  ecyOnuMaTopsl
crioco6ubl oxnaxaaTsest 10 203 K (-70°C) u HarpeBathest 10 343 K (70°C);

cTaHIMK "mponykTta" M "xBocToB", mcmonb3dyeMmble Uil nepememieHus UFg B
KOHTEHHEPHI.

OTa yCTaHOBKa, OOOPYJOBaHHUE W TPYOOIPOBOJBI IMOJHOCTHIO HW3TOTABIMBAIOTCS W3
croikux k UFs wMaTepuasioB wiM  3alWINAlOTCS  MOKPBITHEM W3  HHX
(cm. TIOSACHUTEJIBHOE 3AMEYAHHWE k nmanHOMYy pasfeny) C COOMIOACHHEM
BBICOKHX TpeOOBaHUI K BaKYyyM-TUIOTHOCTH U YHCTOTE OOPaOOTKH.

ManuHHBIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBOIOB

CrnenuanbHO IpeJHAa3HAYEHHbIE MM IOATOTOBJIEHHBIE CHCTEMbI TPYOOIPOBOAOB H
KOJIJIEKTOpoB Ui ynaepxkaHusi UF, BHYTpH LEHTpU(YKHBIX KackagoB. OTa CeTb
TpyOOIIPOBOIOB OOBIYHO MPEACTABISAET cOOOM cUCTeMy ¢ "TPOHHBIM" KOJJIEKTOPOM, U
Kakaasi LeHTpUdyra coequHeHa ¢ KaXAbIM M3 KoJUleKTopoB. (CrenoBaTenbHO, cXema
OCHOBHOM 4YacTH HMX COEAMHEHHMS MHOIOKpPAaTHO ImoBTopseTcd. OHa IOJIHOCTBHIO
mrotaBiauBaeTcss u3 croikmx Kk UFg wmarepumanmoB (cm. ITOSACHUTEJIBHOE
3AMEYAHUE k nHacrosmiemy paszaeny) ¢ cOOMIOACHHEM BBICOKHX TpeOOBaHHMN K
BaKyyM-TUIOTHOCTH M YUCTOTE 00paOOTKH.

Macc-cneKTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrierualibHO TpeHa3HAYCHHBIC HITH TIOTOTOBJICHHBIC MATHUTHEIC WU KBaPYTIOIbHBIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOAHUTH MPSIMON OTOOpP mpoO TMomaBaeMo
Macchl, "mpomykTa" WM "XBOCTOB" U3 ra3oBbIX MOTOKOB UFg M 00amaromiue moTHbBIM
Ha0OPOM CIICYIONIUX XapaKTEPUCTHK:

1. yIenbHas pa3periaomias CocoOHOCTh O Macce cBbie 320;
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5.24.

5.3.

5.3.1.

2. COACpKAT MCTOYHMKHU HMOHOB, M3IOTOBJICHHBIC M3 HHUXpPOMAa WM MOHEIA HWIIN
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, WX HUKCIIMPOBAHHBIC,

3. COJICPKaT MOHU3AIMOHHBIC UCTOYHUKHU ¢ OOMOApIUPOBKOM AIEKTPOHAMU;
4. COJZIeprKaT KOJUIEKTOPHYIO CHCTEMY, TIPUTOTHYIO JITsl U30TOITHOTO aHAIH3A.
IIpeoOpa3oBaTen 4aCTOThI

[IpeoOpaszoBaTenu 4YacTOTHl (TaKXKE H3BECTHBIC KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHCIMATBHO TpeJHA3HAYCHHBIC WJIM MOJATOTOBICHHBIC JUI THUTAaHUS CTaTOPOB
IBUTATEJICH, ONpeneNieHHBIX B moamyHkTe 5.1.2.d), Wiam dYacTh, KOMIIOHEHTHI U
moAcOOpKH Takux mpeobdpa3zoBareieii 9acTOThl, OO0Namalmue IOTHBIM HabopoM
CIIEYIOIINX XapaKTEPUCTHUK:

1. MHOTO(Da3HBINA BBIX0J B Auama3one oT 600 mo 2000 I'm;

2. BBICOKAs CTAOMIILHOCTS (CO cTabmm3arueit yactotsl sry4ie 0,1%);
3. HU3KHE HEIMHEHHBIC UCKaXKeHUs (MeHee 2%);

4. k03¢ pumeHT moseznoro aeicTBus cebiie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BbIEe O0OPYAOBaHHE BCTYMAET B HEMOCPEACTBEHHBIM KOHTAKT C
TexHonornueckum razoMm UFg nim HemocpencTBeHHO ynpasisieT paboToil HeHTpudyr u
MPOXOXKICHUEM Ta3a OT HEeHTPU(YTH K HeHTpUdyTre 1 U3 Kackajaa B KacKaJ.

Kopposzuectoiikue k UFg maTepuanbl BKIIOYAIOT HEPHKABEIOIILYIO CTajlb, aJTIOMUHHM,
QIFOMIHHEBBIC CITIaBbl, HUKEIb WIH CIUIABEI, conepxkarime 60% u 0oliee HUKEIS.

CrnenuajabHo MpeIHa3HAYEHHbIE WIH NMOAT0TOBJIEHHbIE COOPKH U KOMIIOHEHTHI /IS
HCNOJIb30BaHNs NPH ra3o1u¢dy3noHHOM 06orameHuu

BBOJHOE 3AMEYAHUE

[pu razomupdy3noHHOM MeToAE  pa3/ielCHUS HW30TONOB ypaHa  OCHOBHOMU
TEXHOJIOTHUECKON COOPKOM SBISCTCS CIELHAIbHBIA MOPUCTBIN ra3oauddy3noHHbIH
Oapbep, TETUIOOOMEHHUK JUIS OXJIXKICHUs raza (KOTOpHIM HarpeBaeTcsl B IPOIECCce
CKaTWs), VIUIOTHUTENBHBIC KJaMaHbl W PETyJUpPYIONIME KIamaHbl, a Takke
TpyOOTIPOBOIBL. IMockonmbky B Trazoaud@y3uoHHONH TEXHOJOTUH HCIONB3YeTCs
mectudropucteii ypan (UFg), Bce oOopymoBanue, TpyOONpPOBOABI M IOBEPXHOCTH
M3MEPUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTAaBIUBATHCS W3 MATEPHAIIOB, COXPAHAIONIUX CTAOMIBHOCTHh NpHu KOHTakTe ¢ UFg.
lazonuddhy3roHHas yctaHOBKA COCTOUT M3 PsAZia TAKUX COOPOK, TaK YTO MX KOJIHMYECTBO
MOJKET OBITh BAXKHBIM ITOKa3aTelIeM KOHCYHOT'O NIPeTHa3HAUCHUSI.

I'azonu¢ ¢y3nonnnie 6apbepsl

a) CrenuanbHO IpeAHA3HAUYEHHbIE WIM IOATOTOBJICHHbIE TOHKHE, IOPHCThIE
GuabTpsl ¢ pazmepom mop 100-1000 A (arrcrpem), Tommmaoi 5 MM (0,2 moiiva) win
MeHblle, a ansd TpyOuareix ¢opm amamerpoM 25 MM (1 miolimM) WIM  MeEHbLIE,
W3TOTOBJICHHBIE U3 METAUIMUECKUX, IOJIMMEPHBIX WIM KEPaMUYECKUX MaTepHalioB,
koppo3uectorkux Kk UFg, u

b) CIICLUATIbHO TOJATOTOBJICHHBIE COCAMHECHMSI WM TOPOLIKU IS HU3TOTOBICHUS
Takux (UIBTPOB. TakuWe COCMUHEHHsS W TOPOIIKH BKIIOYAIOT HUKEIh WIH CIUIABHI,
comepxkamue 60% wimm Ooyiee HHKENs, OKCHI amioMuHus wiau crtoiikue K UFg
MOJIHOCTEI0 ()TOPUPOBAHHBIE YTIIECBOJIOPOIHBIC TOIMMEPHI C 4uCcTOTOH 99,9% wnmmn
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5.3.3.

5.34.

5.3.5.

54.

Ooyee, pazMepoMm uacTtul] MeHee 10 MKM W BBICOKOH OJTHOPOJHOCTHIO YACTHIL IO
KPYITHOCTH,  KOTOPBIE  CIEIUAILHO  MOJATOTOBJIEHBI IS HM3TOTOBJICHHS
razoaud hy3noHHBIX OapbepOB.

Kamepsol 1uddyzopos

CrienManbHO MpeIHa3HAYCHHBIC WJIH MOJTOTOBICHHBIC TePMETHUYHBIC TUITHHAPHUICCKIC
cocyabl quamerpom Oonee 300 mum (12 aroitmoB) u anmuHOU 60nee 900 MM (35 mroliMOB),
WA TPSMOYTOJIFHBIE COCY/BI CPABHUMBIX Pa3MepOB, UMCIOIIUE OJWH BITYCKHOW M JiBa
BBIITYCKHBIX MaTpyOKa, AMaMeTp KaKIOro M3 KOTOpeix Oosee 50 mm (2 mroiima), auis
MOMEIIIEHUS B HUX Tra30au(y3HoHHBIX OapbepoB, U3rOTOBICHHbBIC M3 cTOMKNX K UFg
MaTepHaloB WM 3allWIICHHBIC TOKPHITUEM W3 HUX, W MpeJHAa3HAYCHHBIC JIJIsS
YCTaHOBKH B TOPU30HTAIEHOM HITH BEPTHKAIHHOM ITOJIOKECHUH.

Komnpeccops! U ra3onyBKu

CrnenmanbHO TpeIHa3HAYCHHBIE WM TOATOTOBICHHBIE OCEBBIC, LEHTPOOEKHBIC HIIH
00BbEMHBIEC KOMIIPECCOPBI, HIIM TA30/lyBKH C TIPOM3BOIMTENFHOCTHIO Ha Bcoce 1 M*/MHH
umn Oonee UFs u ¢ paBimeHWeM Ha BBIXOAE JO HECKOJbKHX coreH Klla
(100 ¢ynt/kB. Aro¥iM), MpeAHA3HAUYECHHBIE IS TOJTOBPEMEHHON IKCILTyaTallul B Cpeie
UF¢ ¢ arekTpoaBuTaTesieM COOTBETCTBYIONIEH MOIMHOCTH WM 0e3 HEero, a Takke
OTIENbHBIE COOPKU TaKUX KOMITPECCOPOB ¥ Ta30/IyBOK. DTH KOMIPECCOPHI U Ta30[yBKU
UMEIOT mepenan naeieHus oT 2:1 go 6:1 um umzroraBnuBaroTcs u3 crodkux Kk UFg
MaTepHajIoB WIH MOKPHIBAIOTCS UMHU.

Yniaornenus Bpallaruiuxcs BajioB

CrenuanbHO TIpeIHA3HAYCHHBIC WM IOJATOTOBJICHHBIC BAKYYMHbBIC YIUIOTHEHHUS,
YCTaHOBJICHHBIC Ha CTOPOHE TOJAaYd W Ha CTOPOHE BBIXOJA JUIS YIUIOTHCHHS Baa,
COCIMHSIOIIECTO POTOP KOMITPECCOPa MM Ta30[yBKH C MPUBOJHBIM JBUTATENIEM, C TEM
9T00Bl  O00CCHCUUTh HANSIKHYIO TepPMETH3AIMI0, MPEIOTBPAIIAIONIYI0 HATCKaHUEe
BO3/lyXa BO BHYTPEHHIOI KaMepy KOMIIPecCopa HJIM Ta301yBKH, KOTOpas HAroJHEHA
UF;. Takue yrmmoTHeHHs OOBIYHO MPOCKTUPYIOTCS HAa CKOPOCTh HaTeKaHHs OydepHOro
raza menee 1000 cv’/mu (60 TroitM’/MuH).

Tem1oo0MeHHUKH 119 oxJaxaenns UFg

CrnenuanbHO  TpeTHA3HAUCHHBIE  WIM  TIOATOTOBJICHHBIE  TEIUIOOOMEHHUKH,
n3rotoBieHHbIe U3 cTOHKNUX K UF¢ MaTepuanoB MM MOKpHIThIE MU (32 UCKIIIOYEHUEM
HEPXKABEIOLICH CTaN), WM MEIbl0, WIM JIOOBIM COYETaHHEM 3THX METaUIOB M
paccunTaHHbIE Ha CKOPOCTh HM3MEHEHUS IaBJICHUS, ONPEACISIOIIETO yTEUKy, MEHee
10 ITa (0,0015 dynt/kB. oroiim) B yac npu nepenazge nasnenus 100 k[la (15 ¢pynHT/KB.
JIIOTM).

CnenuanbHO mNpeIHAa3HAYeHHble WJIM TOATOTOBJIEHHbIE BCIOMOraTeJbHbIe
CHCTEeMBbI, 00OpPyJI0OBaHHE W KOMIOHEHTbI /JIsi  HCHOJb30BAHUSI  MPH
razoandpPy3noHHOM odorameHun

BBOJHOE 3AMEYAHUME

BcnomoratenbHble cucTeMbl, 000pyJOBaHUE W KOMIOHEHTHI AJIsi Ta30au(Qdy3nOHHBIX
YCTaHOBOK 110 OOOTAIIEHHUIO MPEICTABISIIOT COOOH CHCTEMbI YCTaHOBKH, HEOOXOAUMBIE
nis nogaun UFs B razomnddysnonnyio cOOpKy, s CBA3M OTAEIBHBIX COOPOK MEXKIY
co0oii 1 00pa3oBaHUs KacKagoB (WM CTYNEHEH) ¢ IebI0 MOCTENIEHHOTO NOCTIKEHHS
Oonee BBICOKOTO oOoramieHdss W u3Biedenus "mpoaykra" u "xBoctoB" UFs u3
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5.4.1.

5.4.2.

5.4.3.

TG Py3UOHHBIX  KaCKaJIOB. BBHIy  BBICOKOMHEPIIMOHHBIX  XapaKTEPUCTUK
mruhPy3MOHHBIX KacKagoB JIFO0OE MpephIBaHHE WX PabOTBI, 0OCOOCHHO MX OCTAaHOBKA,
MPUBOJAT K CEPhE3HBIM TOCHEACTBUAM.  CIlemoBaTeNlbHO, Ha Ta3oau(Qy3MOHHON
YCTaHOBKE Ba)XKHOE 3HAYCHUE MMEIOT CTPOTOE U MOCTOSHHOE IMOJIePKaHNe BaKyyMa BO
BCEX TEXHOJOTMUYECKHX CHCTEMax, aBTOMAaTHUYECKas 3alluTa OT aBaphii W TOYHOE
ABTOMAaTHUYECKOE PETyJIMPOBaHUE MOTOKA Ta3a. Bce 3TO MpHBOAHMT K HEOOXOIUMOCTH
OCHAIICHUSI YCTAHOBKU OOJBIIMM KOJUYECTBOM CICIHATBHBIX U3MEPHUTCIBHBIX,
PETYIUPYIONINX U YIPABISIONIAX CUCTEM.

O6buHo UF¢ wmcnapsiercs W3 IWIIMHIPOB, TMOMENICHHBIX BHYTPH AaBTOKJIABOB, U
MmoJIaeTCcsl B ra3000pa3Hoil (hopMe K BXOJHBIM TOYKAM Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpybompoBonoB kackama. "llpomykt" m "xBocTel" UF4, mocTymaroniue w3 BBIXOIHBIX
TOYEK B BHUJIE Tra3000pasHbIX TOTOKOB, MPOXOJAT Yepe3 CHCTEMY KOJIIEKTOPHBIX
TpyOOIIPOBOZIOB Kackaia JuOO0 K XOJOAHBIM JIOBYIIKAaM, JIMOO K KOMIIPECCOPHBIM
CTaHIUAM, TJe Tra3000pasHelii moTok UFg ckmkaercs W 3aTeM TOMeIIaeTcs B
COOTBETCTBYIOIIME KOHTCHHEPHI Il TPAHCIIOPTUPOBKK WM XpaHEHWs. [lOCKONBbKY
razonupy3uoHHAs YCTAaHOBKA 1O OOOTAICHHUI0 MMEET OOJbIIOE KOJIHMYECTBO
ra3oauy3uoHHBIX COOPOK, COOPaHHBIX B KacKaJbl, CO3JAI0TCSI MHOTOKUIOMETPOBBIC
KOJIJIEKTOPHBIE TPYOOTIPOBOBI KaCKaJOB C THICSYaMH CBApHBIX IIBOB, NMPHYEM CXEMa
OCHOBHOW 4YacTH WX COCIMHEHWH MHOTOKpaTHO TmoBTopsercs.  OOopymoBaHue,
KOMITOHEHTBI H CHCTEMBI TPYOOIIPOBOJIOB M3TOTABIMBAIOTCS C COOJIFOJICHUEM BBICOKUX
TpeOOBaHM K BaKyyM-IDIOTHOCTH U YHCTOTE OOPabOTKH.

CucreMbl mojgayu/cucTeMbl 0TBOAA "'mpoaykTa' u "xBocTOB"

CrieruaibHO TIpeHa3HAYCHHBIC WM TIOJTOTOBJICHHBIE TEXHOJIOTHUYECKHE CHCTEMBI,
cnocoOHkie pabotath nipu AasieHuu 300 Ila (45 GyHT/KB. q10HM) UM MEHEE, BKJIFOYAS:

NWTAIONINE aBTOKJIABBI (WM CHUCTEMbI), Mcnonbdyemble i noxaun UFg B
razoaudQy3noHHBIE KaCKabl;

JleCyOmMMaTops! (MITH XOJIOIHBIC JIOBYIIIKH ), UCITONIb3yeMbIe /i BhiBeaeHusT UF
u3 ra301u(py3MOHHBIX KaCKaJIOB;

cranmuu cxmwkenus, rae UFs B razoo0pasHoit popMe U3 Kackaga CKHUMAeTcs U
OXJIAXKAAETCA JI0 KUJKOTO COCTOSHUS;

craHuy "mpomykra" wiam "XBOCTOB", HCIONB3yeMble s nepemeinenus UFg B
KOHTEHHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CrienajbHO TpeJHa3HAYCHHBIE WM TOATOTOBJICHHBIE CHCTEMBI TPYOONPOBOAOB M
CUCTEMBI KOJUIEKTOpOB s ynepxanus UFs BHyTpH ra3onud@y3noHHBIX KacKajoB.
OTa ceTh TPYyOONpPOBOMOB OOBIYHO TMPEACTABIAET COO0OM cucteMy C "mBOWHBIM"
KOJIJIGKTOPOM, TJe Kaxas sueika COeJMHEHA C KaKIbIM U3 KOJIJIEKTOPOB.

BakyymHbIe cucTeMBbI

a) CrenmanbHO TpeqHAa3HAUYEHHBIE WM IOATOTOBIEHHBIE KPYIHBIE BaKyyMHBIC

MarucTpajiv, BaKyyMHbIE KOJUICKTOPBHI M BaKyyMHBIE HACOCHI MPOHM3BOAUTEIBHOCTHIO
3 3
5 »’/muH (175 ¢pyt’/mMunH) nnu 6onee.
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5.44.

5.4.5.

5.5.

b) BakyymHBIE HACOCHI, CIIEITUAIBHO MpeAHa3HAYCHHBIC Ul pabOTHI B COACPIKAIICH
UFs atmocdepe 1 M3roTOBJICHHBIC W3 ATFOMUHHS, HUKEIS WM CIUIABOB, COJIECPIKAIIUX
6omnee 60% HHUKENS WIH MOKPHITHIE IMH. JTH HACOCHI MOTYT OBITh WJIM POTAI[MOHHBIMH,
WM TIOPUTHEBBIMH, MOTYT UMETh BBITECHSIIONINE W (DTOPUCTOYTICPOIHBIC YITIOTHEHUS,
a TaKkKe B HUX MOTYT IIPUCYTCTBOBATH CIICIIUAIBHEIC Pab0oydre )KUIKOCTH.

CrnennaJibHbIe CTONOPHBIE H PeryIupyomye KianaHbl

CrieriualibHO IpeJHAa3HAYCHHBIC WJIM IOJIOTOBJCHHBIC PYYHBIC WJIM aBTOMATHUYCCKUC
CTOIOPHBIE M PETYJIUPYIOIIME KiIamaHbl CHIb(OOHHOIO THIIA, H3TOTOBJICHHBIC W3
croiikux k UF¢ marepuanos, nuamerpom ot 40 go 1500 mm (1,5 mo 59 mroiiMoB) amst
YCTaHOBKH B OCHOBHBIX M BCIIOMOTATEJIbHBIX CUCTEMaX Ia30au(dy3HOHHBIX YCTAHOBOK
10 00OTralIeHHIO.

Macc-cneKTpoMeTpbl/ucToOYHUKH HOHOB 1151 UFg

CnenuanbHO — NpelHa3HAYeHHble  WIM  IOATOTOBJICHHBIE  MarHUTHBIE  WIH
KBaJpYyMOJIbHBIE MAacC-CIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOAUTH MPAMOH OTOOpP MPoO
mojaBaeMoil Maccel, "mpoaykra" wumu "xBocToB" u3 Ta3oBbix NoTokoB UFs u
00JaaronIe MoTHBIM Ha0OpOM CIIETYIOITNX XapaKTePUCTHK:

1. yAeNbHAs pas3peraromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COACpKAT MCTOYHMKHU HMOHOB, M3IOTOBJICHHBIC M3 HHUXpPOMAa WM MOHEIA HWIIN
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, UJIIN HUKCIIUMPOBAHHEIC,

3. cojiepKaT MOHU3AITMOHHBIE HCTOYHUKY ¢ OOMOapIUPOBKOH 2JICKTPOHAMU;
4. COJIEPKAT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO JUIS H30TOITHOTO aHAITH3A.
MMOACHUTEJIbBHOE 3AMEUAHUE

[lepeunciieHHOE BBINIE OOOPYIOBAaHWE BCTYMACT B HEMOCPEICTBEHHBIH KOHTaKT C
texHonoruueckuM razom UF,, mr0O0 HEMOCPEACTBEHHO PEryIHpyeT MOTOK B Mpe/esiax
Kackajga. Bce moBepXHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJOTUYECKUM Ta30M,
LEJIUKOM M3roTaBiIuBalOTCs U3 cTOMkuXx K UF¢ maTepuanoB WM MOKPBHIBAIOTCS HWMH.
Jliisa nesed paszeiioB, OTHOCSIIUXCS K Ta30u(Gy3HOHHBIM yCTPOUCTBAM, MaTePHAJIbI,
kopposuectoiikue kK UF, BKIIIOUAIOT HEPXKABEIOUIYIO CTalb, ATIOMUHUN, allIOMUHHUEBBIC
CIUIaBBI, OKCHJI QJIFOMUHUS, HUKEIIb WIIM CIUIaBHI, cofepxkariue 60% mmm 6oee HUKEIS,
a Taxoke ctoiikue K UF¢ momHoCThI0 (DTOPUPOBAHHBIC YIIIEBOAOPOIHBIC TOJTMMEPHI.

CnenuajbHo NpeaHa3HAYEHHbIE WU NOAT0TOBJIEHHbIE CHCTEMbI, 000PYI0BaHUE U
KOMIIOHEHTBI AJIA HCIIOJB30BaHUA Ha yCTaHOBKaX aaponnHaaneCKoro
o0oramenus.

BBOJHOE 3AMEYAHUME

B mpomeccax aspoamrammdeckoro oborameHus cmech razoodpasnoro UFg u serkoro
rasza (BOJOPOJA WM TEIHI) CKUMACTCS W 3aTeM NPOIYCKAeTCs 4epe3 pa3eisroliue
3JIEMEHTHI, B KOTOPBIX M30TOITHOE pa3JieieHre 3aBepIIaeTCs MOCPEICTBOM MOTYIEeHHUS
OOJNBIINX IIEHTPOOSKHBIX CHJI MO TEOMETPHHM KPHUBOJIMHEHWHOW CTEHKH. Y CIICIIHO
pa3paboTaHbI JBa MpOIECca 3TOTO THMA: IPOIECC COILIOBOTO Pa3ieiicHUS U IMPOIECe
BUXpeBON TpyOku. [l 00OMX MpPOIECCOB OCHOBHBIMH KOMIIOHCHTaMH KacKaja
paszeneHus  SABNSAIOTCS  IWIMHAPWYECKHE KOpIyca, B  KOTOPBIX  pa3MeEIICHBI
CHCIMATIbHBIC Pa3/ICIUTEIbHBIE DIIEMEHTHI (COTUTA WM BUXPEBBIC TPYOKH), Ta30BbBIC
KOMITPECCOPHI M TEIUIOOOMEHHUKH I YAAJICHHUS 00pa3yroIIerocs Mpy CXKATHH Terlia.
Jia a3poauHAMHYECKUX YCTAaHOBOK TpeOyeTcs IeNblid psAf TaKuX KacKaJoB, TaK 4TO MX
KOJMYECTBO MOXKET CIY)KHUTh BaXXHBIM yKa3aTelleM KOHEYHOTO WCIOIb30BAHMS.
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5.5.1.

5.5.2.

5.5.3.

ITockosibKy B a’poanmHaMU4yeckoM mpoliecce ucnoib3yercss UFg, MOBEpXHOCTH BCETo
obopynoBaHus, TPYOOIPOBOJOB M HM3MEPUTEILHBIX MPHUOOPOB (KOTOpPHIE BCTYHAIOT B
KOHTaKT C Ta30M) JOJDKHBI H3TOTAaBIUBAThCS W3 MAaTEPUANIOB, COXPAHSIONIUX
YCTOWYMBOCTD Npu KoHTakTe ¢ UFg.

I[MTOACHUTEJIBHOE 3AMEYAHUE

[lepeuniciieHHbIE B HACTOSIIEM pa3feiie 3JIEMEHThl BCTYMAlOT B HENOCPEACTBEHHBIN
KOHTaKT ¢ TexHonorundeckum razom UFg mubo HemocpencTBEHHO peryIupyrT MOTOK B
mpeaeNax — Kackaja. Bce TmoBepXHOCTH, KOTOpbIE BCTYHMalOT B KOHTAaKT C
TEXHOJOTUYECKHUM Ta30M, IEJIUKOM M3roTaBiuBaloTcs U3 croikux Kk UFs marepuanon
WJIU 3allUIICHBI MOKPBITHEM U3 TaKUX MaTepuanoB. [l ueneit pasaena, OTHOCAIIETOCS
K JJIEMEHTaM a’pOoJMHAMHYECKOTro oborameHus, kopposuecroiikue Kk UFs marepuais
BKJIFOYAIOT MEJbh, HEP)KABEIONMIYIO CTallb, ATIOMUHUN, aTIOMAHUEBBIC CIUIABBI, HUKEIH
WM CILIaBBI, conepxkarme 60% wumu Oonee HuKkens, a Takke croiikue k UFs momHOCTEIO
(TopupOBaHHBIE YTIICBOIOPOIHBIC IOJIUMEPHI.

Pa3zneautenbHble comiia

CrienualibHO TIPEeTHA3HAYCHHBIC WJIM TIOJTOTOBJICHHBIC Pa3feiUTENIbHBIC COIUIAa U HX
cOoopku. PasnmenurenpHBIC CcoOMIa COCTOST W3 MICICBUIHBIX W30THYTHIX KaHAJIOB C
pamuycoM m3ruba menee 1 mm (06branO OT 0,1 10 0,05 MM), KOpposuecToitkux k UFg, u
HUMEIOIUX BHYTPEHHIOI PEKYIIYI0 KPOMKY, KOTOpas paselseT MPOTeKaroIuil yepes
COILJIO Ta3 Ha JBe (ppakuuu.

Buxpessble TpyOKu

CrierinalibHO MpeIHa3HAYCHHBIC WIIHM ITOATOTOBJCHHBIC BUXPEBbIC TPYOKH U MX COOPKH.
BuxpeBbie TpyOKM HMMEIOT IWIMHIPHYECKYIO WM KOHYCOOOpasHyH Qopmy,
M3TOTOBJICHBI U3 Koppo3uecToknx kK UFs MaTepraioB Wiy 3aIMIeHbl TOKPHITUEM U3
TakKMX MaTepHaOB U UMEIOT auameTp oT 0,5 ¢cM 10 4 ¢cM IpH OTHOIICHHU JIMHBI K
muamerpy 20:1 wim MeHee, a Takke OJHO WM OoJiee TaHTCHIMAIHLHOE BXOJHOC
oTBepcTHE. TpyOKH MOTYT OBITH OCHAICHBI OTBOJAMH COILIOBOTO THIIA HA OJTHOM WU
Ha 000MX KOHIIaX.

[NOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenpHBINA ra3 TOCTYMAET B BUXPEBYIO TPYOKY MO KacaTeIbHOU C OJTHOTO KOHIIA WIIH
Yepe3 3aKpy4dHBAIOIIME JIOMATKH WM dYepe3 MHOTOYHCICHHBIE TaHTEHI[MATbHBIC
BXOJTHBIE OTBEPCTHSI BIIOJIb TPYOKH.

Kommnpeccopsl 4 ra3oayBKu

CrienuanbHO TPEIHA3HAYCHHBIC WM IOATOTOBJICHHBIC OCEBBIC, NMEHTPU(YKHBIC WIH
00bEeMHBIE KOMITPECCOPHI WM Ta30AyBKH, U3TOTOBJICHHBIC U3 KopposuecToikux kK UFg
MaTepuanoB, WM  3allWIIeHHble  TOKPBHITHEM W3  TaKUX  MaTepHasoB,
TIPOM3BOINTENLHOCTBIO Ha BXOAe 2 M>/MuH min 6Gonee cmecn UFq M Hecymero rasa
(BOIOPOT WITH TEITHIHA).

I[MTOACHUTEJIBHOE 3AMEYAHUE

Takue KoMIpeccopsl ¥ ra30AyBKU OOBIYHO UMEIOT Niepenan nasieHus ot 1,2:1 mo 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

YniioTHeHus Bpallaruxcd BajaoB

CrierajgbHO TPEHA3HAYCHHBIC WK TOATOTOBJICHHBIC YIJIOTHCHUS BPAIarOIHXCS
BAJIOB, YCTAHOBIICHHbIC Ha CTOPOHE IMOJAYd W Ha CTOPOHE BBIXOJA JUISl YIUIOTHEHUS
BaJa, COCIUHSIONIETO POTOP KOMIIpeccopa WM POTOP Ta30JyBKH C TPUBOJHBIM
JIBUTATEJICM, C TEM YTOOBI 00ECTICUNTh HAMCKHYIO TePMETH3AIINIO, MTPEIOTBPAIIIAIOIIYIO
BBIXOJ] TEXHOJOTMUYCCKOTO ra3a MM HAaTEeKaHWe BO3IyXa WM YIUIOTHSIOIIErO rasa BO
BHYTPEHHIOIO KaMepy KOMITPECcopa Ml ra3o/lyBKH, KoTopas 3amnoiHeHa cmecbio UFg u
HECYIIEro rasa.

Ten1000MeHHHKH IJISl OXJIAKICHHUS ra3a

CrieruaibHO ~ TpeJHAa3HAYEHHBIC WM TOATOTOBJICHHBIE  TETUNIOOOMCHHUKH,
M3TOTOBJICHHBIE U3 KOppo3uecTonknx K UFg MaTepranoB nim 3amuiieHHbIe TOKPhITHEM
13 TaKUX MaTEpHaJoB.

KO)KyXl/I pasacjaslommux 3JIEe MECHTOB

CHCI_II/IaJIBHO MNpEAHA3HAYCHHBIC HWJIM TOATOTOBJICHHBIC KOXYXH  PasACIAOIINX
OJICMCHTOB, U3IOTOBJICHHBLIC U3 KOppO3HeCTOﬁKHX K UF6 MaTCepHraioB U 3allIUIICHHBIX
MOKPBITUEM M3 TAKUX MATCPUAJIOB, Ui NOMCIICHHA B HHX BUXPCBBIX pr6OK NN
PasaCIIMTEIIbHBIX COIICI.

I[NOACHUTEJIbBHOE 3AMEYAHUE

3TH KOXKYXU MOTYT MPEJCTAaBISITh COOOH IHIMHIPUICCKUE KaMephl THaMeTpoM Ooee
300 MM m mmurHOM 607ee 900 MM MM TIPSMOYTOJIEHBIC KaMEPhl CPAaBHUMBIX Pa3MEPOB U
MOTYT OBITh TPEJHA3HAYCHBI NI YCTAHOBKH B TOPU30HTAIHLHOM WU BEPTHKAIHLHOM
MTOJIO’KECHUU.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
y

CrneuuanbHO NpeJHA3HAYCHHBIC WM MOATOTOBICHHBIEC TEXHOIOTMUECKUE CUCTEMbI WU
o0opynoBaHue Ui 000TaTUTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOUKHIX
k UFg wMarepmanoB WIM 3al[MIIEHHBIX MOKPBITHEM W3 TaKUX MaTepHajoB,
BKJIIOYAIOIIHE:

a) MUTAFOIINE aBTOKJIABHI, TICYU WA CUCTEMBI, UCTIONb3yeMbie s nofgaun UFg ams
mporiecca 00oraIIeHus;

b) JlecyOoMMaTopbl (MM XOJIOAHBIE JIOBYIITKH), WCTIOIB3YEMBIC IS BBIBCICHHS
Harperoro UFg u3 nporecca o6oramieHust Uit HOCIEAYIOIIEro mepeMelieHs;

c) CTaHLUM OTBEP)KICHUS WIN COKWKEHUS, UCIOIb3yeMble A BeiBeneHus: UFq u3
nporecca odoramieHus myteM cxatus u nepesoga UFg B *KUIKYI0 WU TBEPAYIO
dopmy;

d) CTaHIMH "TIpoAyKTa" MM "XBOCTOB", Mcnonb3yeMele ans nepemenieHus UFg B
KOHTEWHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBO/I0B

CriennasibHO  TIpeHA3HAYEHHBIE WM MOJATOTOBIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOIIPOBOZIOB, M3TOTOBJICHHBIE W3 KopposuecToiikux k UFg MaTepuamoB wim
3all[UIICHHBIC TIOKPBITHEM W3 TaKuX MatepuanoB, st ynepxkanus UF BHyTpH
a’pOJIMHAMHUYECKHUX KAacKaJloB. DJTa CeTh TPYOONPOBOAOB OOBIYHO MPEACTABISACT COOOMH
cUCTEMY ¢ "MBOWHBIM" KOJIJICKTOPOM, TI¢ KaXIBIH KacKajJ WX TPYIIa KacKaIoB
COCIUHEHBI C KAKIBIM U3 KOJUICKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BaKyyMHble CHUCTEMbI 1 HACOCHI

a) CrienmanbHO TIpeHA3HAYCHHbIE WM IMOATOTOBIIEHHBIE BaKyyMHBIE CHCTEMBI,
TIPOM3BOIUTENLHOCTHI0 HA BXOAE 5 M°/MHH WIH 0OJee, COCTOSIINE M3 BaKyyMHBIX
MarmucTpaiei, BAKYyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAaCOCOB, W IpeIHa3HAYCHHBIC
1U1s paboThl B comepykamux UF¢ ra30BEIX cpemax.

b) BakyymHble HAacOCHI, CrieUaNbHO MpeAHA3HAYCHHBIC WM MOATOTOBICHHBIC IS
paboTel B copepkammx UFg ra30BBIX cpefax ¥ M3rOTOBICHHBIC U3 KOPPO3UECTOUKHUX K
UF¢ maTepuasnoB WM 3alllUIlEeHHbIE TIOKPHITUEM U3 TaKUX MaTepuaoB. B 3Tux Hacocax
MOTYT HCIOJIB30BaThCS (PTOPUCTO-YIIIEPOAHBIC YIUIOTHEHUS U CIIeMUallbHbIE padouue
KUJKOCTH.

CnenuajibHble CTONMOPHBIC U PEryJIMpyrOliue KiaanaHbl

CrnieninanbHbIe MpeHAa3HAYCHHBIC WU TOATOTOBIICHHBIC PYYHBIC MM aBTOMATHUYECKHE
CTOIIOPHBIC ¥ PETYJIUPYIONINE KJIaaHbl CHIb(MOHHOTO THIA, W3TOTOBJICHHBIC W3
koppo3uectoiikux kK UFg marepualioB WM 3alUINEHHBIC TOKPBITUEM W3 TaKUX
MarepuanoB, guamerpoM oT 40 mo 1500 MM IsI MOHTaXa B OCHOBHBIX U
BCIIOMOTaTeIbHBIX CUCTEMaX YCTAHOBOK a’pOJHMHAMUYECKOTO 00OTaIlCHUSI.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 111 UF

CrieruasibHO TIpeAHa3HAYSHHBIE FITH TIOJATOTOBJICHHBIE MATHUTHEIE FITH KBaPYTIOIHHBIE
MacC-CIIEKTPOMETPHI, CIOCOOHBIC TPOW3BOANTH NPAMOW OTOOpP TPoO IomaBaeMou
Macchl, "mpoaykTa” win "XBocToB" u3 ra3oBhix motokoB UFs u oOmamaromiye mosHbM
HabOPOM CIIEIYIONINX XapaKTEPUCTHK:

1. yAeNbHAs pa3peraromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COACPIKAT MCTOYHUKU HOHOB, M3TOTOBJICHHBLIC M3 HUXpOMAa WIW MOHCIA HWIN
3aIMUIICHHBIC TOKPBITUEM U3 HUX, WM HUKCIIMPOBAHHLIC,

3. cojiepKaT NOHU3AITMOHHBIE HCTOYHUKY ¢ OOMOapIUPOBKOH 2JICKTPOHAMU;

4. COJIeprKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOIHYIO JUIsl U30TOITHOTO aHAIN3a.
Cucremsl otaenenusi UF oT Hecymero raza

CrienianbHO MpeHa3HaYeHHbBIC HITH MOJIrOTOBJICHHBIC TEXHOJIOTHUYECKHE CHCTEMBI JUIS
otnencHus UFg oT Hecymero rasa (Bogopo/ia WK TEIHs).

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEeMBI TIpeIHa3HA4YCHBI I coKpareHus coxepkanus UFg B Hecymem raze mo
OJTHOHM YacTH Ha MUJUIMOH WJIX MEHEE U MOTYT BKJIIOYATh TAKOE 000pyIOBaHNE, KaK:

a) KPHOTEHHBIE TEIUIOOOMEHHUKH W KPHOCENapaTophl, CIOCOOHBIE CO37aBaTh
temnepatypsl -120°C wiu MeHee, Win

b) OJIOKH KPHOTCHHOTO OXJIAXKICHISI, CIIOCOOHBIE CO3/1aBaTh TEMITEPATyPhI
-120°C nmm meHee, Wi

C) O10KH Pa3ACIIUTCIIbHBIX COIICIT WM BUXPCBBIX TPY6OK I OTACIICHUA UF6 OoT
HECYIIETO rasa, Ujin

d) xonoaubie noByiku UFg, ciocoOHbIe co3naBath TemmepaTypsl -20°C uiin MeHee.
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5.6.

5.6.1.

CnenuajbHoO NpeaHa3HAYEHHbIE WU NOAT0TOBJIEHHbIE CHCTEMbI, 000PYI0BaHUE U
KOMIIOHEHTHI UIfl WCTOJIb30BAHMA HA YCTAHOBKAX XHMHYECKOT0 OOMeHa WU
HOHOOOMEHHOT0 000raleHus

BBOJHOE 3AMEYAHUE

HesnaunrensHoe pasnuume W30TOMOB ypaHa IO Macce NPUBOIUT K HEOOIBIINM
M3MEHEHUSIM B PaBHOBECUU XUMUYECKUX PEaKUUU, KOTOPbIE MOTYT HCIOJB30BATHCS B
KaueCTBE OCHOBHI JUIS Pa3J/ICICHUs M30TOMNOB. YCIEIIHO Pa3pa0dOoTaHO JBa MpoIlecca:
KUIKOCTHO-KUIKOCTHBIN XUMHIECKUH 0OMEH M TBEPI0-KUAKOCTHBIA HOHHBIA OOMEH.

B mpomecce KHIKOCTHO-)KUAKOCTHOTO XHUMHYECKOTO OOMEHa B TPOTHBOTOKE
MPOUCXOANT B3aUMOJICHCTBUE HECMEIUBAIONIUXCA JKUAKUX (a3 (BOAHBIX WIH
OPraHUYECKUX ), YTO MPHUBOAMT K 3PEeKTy KaCKaTUPOBAHMS THICSY CTATUIN pPa3/ICICHUS.
BopHas ¢aza cocTouT M3 XJIOpUIa ypaHa B pacTBOPE COJISIHOW KHCIIOTBI; OpraHUdYecKast
da3za COCTOMT W3 DKCTpAreHTa, COJACPKAIero XJOPWA ypaHa B OpPraHUYECKOM
pactBoputene. KoHTakTHBIMU (QUIBTPaAMU B Pa3fAeIUTECILHOM KaCKaJe MOTYT SBISTHCS
KHJIKOCTHO-)KUJAKOCTHBIE OOMEHHBIC KOJOHHBI (TaKHe, KaK WUMITYJIbCHBIC KOJIOHHBI C
CeTYaThIMU TapesKaMH) WU JKUJIKOCTHBIC IeHTpH(YKHBIE KOHTaKTHbIC GMiIbTphl. Ha
000MX KOHIIaX pa3AelUTeILHOr0 KacKaaa B IENIX oOecriedeHus pedirrokca Ha KakaoM
KOHIIE HEOOXOJMMBI XWMHUYECKHE TpEeBpamicHus (OKUCICHHE W BOCCTAHOBIICHUE).
I'maBHas 3amavya KOHCTPYKIIUM COCTOUT B TOM, YTOOBI HE JOIMYCTHTh 3arps3HEHUS
TEXHOJIOTMYECKAX TIOTOKOB HEKOTOPHIMH HOHAMH METAUIOB. B CBI3M ¢ 3THM
WCTIONB3YIOTCS  TUTACTUKOBBIC, TOKPBITHIE  IUIACTUKOM  (BKJIIOYAas TIPUMCHCHHC
(TOPUPOBAHHBIX YTIIEBOJJOPOAHBIX TOJIMMEPOB) M/MIIM MOKPHITHIC CTEKIOM KOJOHHBI H
TpyOOIIPOBOIEL.

B TBepmo-KUIKOCTHOM HMOHOOOMEHHOM TIpoIllecce OOorameHHe JIOCTHTaeTCs
MOCPEACTBOM  ajcopOIuu/mecopOIy  ypaHa Ha CHEIMAIbHOW, OYeHb OBICTPO
JeHcTBYIOMEH MOHOOOMEHHON cMmojie WM ancopOeHTe. PacTBop ypaHa B COJISHOM
KHCJIOTE W JApPYyrue XHMHUYECKHE pEeareHTHhl MPOITyCKAIOTCs dYepe3 IMINHAPUIECKHE
o0oraTuTeNnbHbIC KOJOHHBI, COJEpKalllMe YIUIOTHCHHBIC CIIOM ajacopOenrta.  Jlis
NOJJIep)KaHus HENPEPHIBHOCTH TIpollecca HeoOXoauMma cucTeMa pedIIrokca B IENsX
BBICBOOOXKICHUS YpaHa U3 aJcCOPOCHTAa OOPaTHO B KUIKHHA MOTOK, C TEM YTOOBI MOKHO
Obu10 coOparh "mpomykT" W "XBOCTHI'. DTO JOCTUTAETCS IYTEM WCIOJIB30BAHUS
MOMXOJAIIMX ~ XUMHUYECKUX  PEarcHTOB  BOCCTAHOBIICHUS/OKUCIICHUS,  KOTOPBIC
MOJTHOCTHIO PETeHEPUPYIOTCS B pa3[eNbHBIX BHEIIHUX METISIX W KOTOPHIE MOTYT
YaCTHMYHO PETreHEPUPOBAThCS B CaMHX M30TOMHBIX Pa3fClUTEIbHBIX KOJIOHHAX.
[IpucyrcTBre B mpoIecce ropsYux KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHON KHCIIOTHI
TpedyeT, 9ToOB 000pyIOBaHNE OBIJIO U3TOTOBJICHO W3 CIIEIHATBHBIX KOPPO3UECTONKHUX
MaTepUaIOB WX 3aIIUIIEHO TOKPHITHEM U3 TAKUX MaTEpHAIIOB.

AKMIKOCTHO-)KUKOCTHBIE 00MEHHbIE KOJIOHHBI (XMMUYECKUH 00MEeH)

[IpoTuBOTOYHBIE  >KHAKOCTHO-)KHAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMMEIOIIHE
MEXaHUYEeCKUI CHJIOBOW BBOJ (T.€. MMITYJIbCHBIE KOJIOHHBI C CETYaThIMH TapeKamm,
KOJIOHHBI C TapelikaMH, COBEPLIAIOLNIMMHU BO3BPATHO IOCTYNATENIbHBIC IBWKEHUS, U
KOJIOHHBI ¢ BHYTPCHHUMHU TYPOUHHBIMH CMECHUTEIISIMH ), CIICIIUAIBHO MPeIHA3HAYCHHBIC
WIM TIOJATOTOBIIEHHBIE JJIsi OOOTalleHWs ypaHa C HWCIOJB30BAaHUEM IIpollecca
XUMHUYECKOTOo oOMeHa. [[ims KOppO3HMOHHOH YCTOWYMBOCTH K KOHIICHTPHPOBAHHBIM
pacTBOpaM COJSIHOM KHCIOTBI OSTH KOJOHHBI U HX BHYTPEHHHE KOMIIOHEHTHI
W3TOTOBJICHBI U3 TIOAXOSIINX TIACTUKOBBIX MAaTEPHAIOB (TaKHX, Kak (hTOPHUPOBAHHEIC
YTIIEBOJIOPOIHBIE TIOJIMMEPHI) WM CTEeKJIa WM 3allWIIeHbl MOKPBITHEM M3 TaKHX
MaTepuanoB. KOJIOHHBI CIIPOCKTHPOBaHBI Ha KOpoTkoe (30 cekyHa MM MEeHee) BpeMs
MPOXOXKICHHUS B KacKaje.
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5.6.2.

5.6.3.

enTpudy:kHble KUIKOCTHO-KUIKOCTHbIE KOHTAKTHble (QUIbTPbI (XMMHUYECKUH
o0MeH)

HenTpudykHbIE KUIKOCTHO-KHUIKOCTHBIC KOHTAKTHBIE (DMIBTPBI,  CHEIHAIBHO
NpeJHa3HaYCHHbIC WM MOJTOTOBJICHHBIE JIJIsI OOOTallleHHsl ypaHa ¢ HCIOJIb30BaHUEM
mporiecca XUMHYECKOro OOMeHa. B TakmX KOHTAaKTHBIX (HIBTPAx HCIONB3YETCS
BpallleHUE IS TOJyYSHUsS] OPTaHUYeCKUX U JKUJKUX IMOTOKOB, a 3aTeM IICHTPOOCSIKHAS
cwia s pasgencHust ¢as. Jlas KOppO3MOHHOW CTOMKOCTH K KOHICHTPUPOBAHHBIM
pacTBopaM  COJITHOW  KHCJIOTBI ~KOHTaKTHbIE (DUIBTPBHI  W3rOTABIMBAIOTCS U3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepHaloB  (TakuxX, Kak (HTOPUPOBAHHBIC
YTIIEBOIOPOJIHBIC TTOMMEPHI) WK MOKPHIBAIOTCSA UMU WK cTekiaoM. LleHTpudyxHbie
KOHTaKTHBIC (DHIIBTPBI CIIPOCKTHUPOBAaHBI Ha KopoTkoe (30 cekyHa WM MEHee) BpeMs
MPOXOKICHUS B KacKaje.

CucreMbl 1 000py10BaHUE JJIsl BOCCTAHOBJIEHHS YPaHA (XUMUYECKUIT 00MeH)

a) CnenuanbHO MpeIHa3HAYCHHbBIC W MOATOTOBJICHHBIE STYEUKU
JNEKTPOXUMHUYECKOTO BOCCTAaHOBIEHHS [UISI BOCCTAHOBIIEHHS YpaHa U3 OJHOTO
BaJICHTHOTO COCTOSIHHSI B JPyroe B IENsSX OOOTaleHWs ypaHa C HCIIOJIb30BAaHUEM
mpolecca XMMUYECKOro oOMeHa. Marepuanbl S4YeeK, HaxOJSIIUecs B KOHTAKTE C
TEXHOJIOTHYECKUMH  PacTBOpaMHd,  JOJDKHBI  OBITh ~ KOPPO3MECTOMKHUMH K
KOHIIEHTPUPOBAHHBIM PAaCTBOPAM COJISTHON KHUCIIOTHI.

[TOACHUTEJIbBHOE 3AMEYAHUE

KaTtomuerii oTcex sUeiikh AOKEH OBITh CIPOCKTHPOBAH TaKWMM O00pa3oM, dYTOOBI
MPEJOTBPATUTh IOBTOPHOE OKKCJICHHWE YpaHa J0 Ooyiee BBICOKOTO BaJEHTHOTO
cocrosiHus.  J[nst ynmepikaHust ypaHa B KaTOJHOM OTCEKE SYeKa MOXKET HMETh
HEMPOHUIIAEMYI0 JAuaparMeHHYI0 MeMOpaHy, W3TOTOBJICHHYI0 W3 CIEIHaIbHOTO
KaTHOHHOOOMEHHOro Matepuana. KarToJ COCTOMT W3 COOTBETCTBYIOIIETO TBEPIOTO
MPOBOJIHUKA, TAKOTO, KaK Irpaur.

b) CnenuanbHO MpeIHa3HAYCHHBIE WK MOATOTOBICHHBIC CUCTEMBI JJIs U3BJICUCHUS
U™ U3 OpraHMyeckoro MOTOKA, PEryIMPOBAHMS KOHIEHTPALMM KHUCIOTHI M I
3allOJTHEHUSI Y€K DIEKTPOXMMUYECKOTO BOCCTAHOBJICHHS Ha MPOU3BOICTBEHHOM
BBIXO/JIC KacKaja.

I[MTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST U3 060pPYIOBAHHSA IKCTPAKIMH PAacTBOpUTEeM s otrorku U™
W3 OPTaHMYECKOr0 TOTOKa B JKMAKHKA DPAcTBOP, OOOpYHOBaHWS BBIMAPUBAHHSA /N
Ipyroro oOOpyAOBaHMS IJIsi JOCTHIKEHHUS PETYJUPOBKH W KOHTPOJS BOJOPOIHOTO
MOKa3aTess], a TakyKe HaCOCOB WM APYTHX YCTPOMCTB MEpeHoca A 3aIlOIHEHHS STUeeK
ANMEKTPOXUMHUYECKOTO BOCCTaHOBICHUS. (OCHOBHas 3agada KOHCTPYKIMH COCTOHT B
TOM, YTOOBI M30€XKaTh 3arpsA3HEHMS MMOTOKA KUIKOCTH MOHAMU HEKOTOPBIX METAJLJIOB.
CrenoBatensHO, Te YacTH 00OPYZIOBAHUS CHCTEMBI, KOTOPBIE HaXOJATCS B KOHTaKTe C
TEXHOJIOTHYECKUM TIOTOKOM, H3TOTAaBIMBAIOTCS M3 COOTBETCTBYIOIIMX MAaTEPHAIIOB
(Takux, Kak CTeKno, (TOPUPOBAHHBIE YIJECBOJOPOAHBIC IOJMUMEPHI, Cyabdar
nonudennna, cynbGoH monuddupa ¥ NPONUTAHHBIA CMOJION rpadUT) WM 3alUILECHEI
HOKPBITHEM U3 TAaKUX MAaTEPHAIIOB.
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5.6.4.

5.6.5.

5.6.6.

CucreMbl NOATOTOBKY MUTAHUS (XMMHUYECKHUIT 00MeH)

CrienmanbHO TIpeHA3HAYCHHbIE WM TIOATOTOBJICHHBIE CHCTEMBI ISl MPOW3BOACTBA
MUTATENBHBIX PAaCTBOPOB XJIOPHAA ypaHa BBICOKOH YHCTOTHI IJII YCTaHOBOK IIO
Pa3IeNeHUIO U30TOIOB YpaHa METOJ0M XHMHUYECKOT0o 0OMeHa.

I[MTOACHUTEJIBHOE 3AMEYAHUE

DTU CUCTEMBI COCTOST U3 000PYI0BAHHUS /IS PACTBOPEHHS, SKCTPAKIIUN PACTBOPHTENEM
V/MIIH HOHOOOMEHHOTO O00OPYNOBAHHS ISl OUMCTKH, a TaKKe dJIEKTPOTHTHIECKHX
sieex ayist BoccrtaHoBiaenns U™ wmm U™ B U™, B oTux cHcTeMax MpOM3BOISTCS
pacTBOpHI XJIOpUAA ypaHA, B KOTOPHIX COMACPXKUTCS IMIIL HECKOJBKO dYacTell Ha
MHJUTHOH METaUTHYeCKHX BKITIOUEHHI, TAKHX, KaK XPOM, XKeJIe30, BAHAIMH, MOIHMOICH U
JPYTUX IBYXBANEHTHBIX MX KATHOHOB MM KATHOHOB C OONbIIEH BaJeHTHOCTHIO.
KOHCTPYKITMOHHBIE MaTepHasbl IS JIEMEHTOB CHCTEMBI, B KOTOPOil 06padaTeiBaeTcs
U™ BBICOKOH YHCTOTBI, BKIIOYAIOT CTEKI0, (TOPHUPOBAHHBIC YIIEBOIOPOIHBIC
TIONIUMEPHI, TPaUT, HOKPHITHIH MOTHBHHHI-CYTb(OATHEIM HIIH TTOMHIQHP-CYTb(OOHHBIM
IJIACTHKOM U TIPOMUTAHHKIH CMOJIOH.

CucreMbl OKHCJIeHHS YPaHa (XUMUYECKHIT 00MeH)

CrneuuanbHO MpelIHa3HAYCHHBIC WM MOATOTOBICHHBIC CUCTEMBI JJIsl OKUCICHUS U™ s
+

U™ s BO3BpAIleHUS B KacKaj pasleieHus] N30TOMOB ypaHa B Ipollecce 00oTameHus

METOIOM XHUMHUYECKOT0 OOMEHA.

NOACHUTEJIbBHOE 3AMEYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUaTh TAKHE JIEMEHTHI, KaK:

a) o0opymoBaHue JUIsl KOHTAaKTUPOBAaHUS XJOpa H KHCIOpOJAa C BOJHBIMH
addroeHTaMH U3 000pYAOBaHWS pa3lelCHHsS HW30TOMOB W DKCTPAKIINH
obpasosasirerocs U™ B 06eqHEHHBIH OpraHNYECKHil OTOK, BO3BPAIIAOIIANCS
U3 TIPOU3BOICTBEHHOTO BBIXO[a KacKaa;

b) o0opymoBaHUe, KOTOPOE OTACISCT BOJY OT COJSHOW KHCJIOTBI, YTOOBI BOJA W
KOHIICHTPUPOBaHHAsl COJITHAs KHCJIOTa MOIJIM Obl OBbITh BHOBb BBEJCHBI B
IPOIECC B HYXKHBIX MECTax.

BrIcTpo pearupymoiiue HOHOOOMEHHbIE CMOJIbI/aICOPOEHThI (MOHHBIH 00MeH)

Brictpo  pearupyroniyie MOHOOOMEHHBIE CMOJIBI WM aJCOPOCHTHI, CIHEHATBHO
MpeIHA3HAYCHHBIC WU TOATOTOBJICHHBIC IS OOOTallleHUs ypaHa C WCIOJIb30BaHHEM
nmporiecca MOHHOTO OOMEHA, BKIIOYAs TOPHUCTHIE CMOJBI MaKpOCETYATOH CTPYKTYpHI
n/unu MeMOpaHHBIE CTPYKTYPhI, B KOTOPBIX aKTHUBHBIE TPYIIBI XUMHUYECKOTO OOMEHA
OTPaHUYCHBI TIOKPHITUEM HA TOBEPXHOCTH HEAKTHUBHOW MOPHCTOM BCIIOMOTAaTEeIbHON
CTPYKTYpBI, W JpyrHe KOMIIO3UTHBIC CTPYKTYphl B 000l mpuemiemoii Qopme,
BKIIOYAss YacTUIBI BOJOKOH.  JTH HOHOOOMEHHBIC CMOJBI/aICOPOEHTE HMEIOT
muameTpsl 0,2 MM WIH MEHEE M JIOJDKHBI ObITh XUMUYECKH CTOHKUMH TI0 OTHOIICHHIO K
pacTBopaM KOHIICHTPUPOBAHHOW COJSIHOM KHCJIOTBI, a TakkKe JOCTATOYHO TPOYHBI
(¢bm3udecku, ¢ TeM YTOOBl WX CBOWCTBA HE YXYIIIAINCh B OOMEHHBIX KOJIOHHAX.
CMoJTBI/aicOpOCHTHI CICIMATBHO TMPEAHA3HAYCHBI JUIS TOTYYCHUS KWHETHKH OYEHBb
ObIcTporo oOMeHa M30TONOB ypaHa (IJIMTEIBHOCTH MoiyoOMmeHa meHee 10 cekyHn) u
00Ja7aroT BO3MOYKHOCTBIO paboTaTh NpH Temiieparype B aumamazoHe ot 100°C mo
200°C.
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5.6.7.

5.6.8.

5.7.

HNoHoo0MeHHBIE KOJIOHHBI (HOHHBII 00MEeH)

Hunuaapuyaeckre KOJOHHBI aumameTpoM ©Oojee 1000 MM it yaepkaHus U
MOJJICpXKaHYsI 3alOJTHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJ/afcOpOSHTOB, CIEIHATBLHO
MpeHa3HaYCHHBIC WM MOJTOTOBJICHHBIC JIJIsI OOOTaIlleHHs] ypaHa ¢ HCIOJIb30BaHUEM
MOHOOOMEHHOTO TIpoIlecca. OTH KOJOHHBI M3TOTOBJICHBI W3 MAaTepHANIOB (TaKWX, Kak
TATAaH Wi (TOPUPOBAHHBIC YIIICBOJAOPOIHBIC IIOJMMEPHI), CTOWKHX K KOPpPO3UH,
BBI3BIBACMON PAacTBOpPAMU KOHIICHTPUPOBAHHOW COJSTHON KHCIOTBI, WM 3allUIIEHBI
MOKPBITHUEM W3 TaKHX MATEpUANOB M CIIOCOOHBI paboTaTh TpU TEMIlEpaType B
nuarnaszone ot 100°C mo 200°C u naBnenuu Boie 0,7 MIla (102 GyHT/KB. mtoiim).

HonooOMenHbIe ccTeMbI pe(pioKca (HOHHBIH 00MeH)

a) CriennanbHO TIpeIHA3HAYEHHBIE WM TOATOTOBJICHHBIE CHCTEMBl XHMHUYECKOTO
WIH DJIEKTPOXUMHYECKOTO BOCCTAaHOBIEHHS [UIsl pETeHepanuy peareHTa(oB)
XUMHUYECKOTO BOCCTAaHOBJICHUS, UCIIOJIE3YEMOTO(bIX ) B Kackamax
MOHOOOMEHHOTO 00O0TralleHNs ypaHa.

b)  CoenuanbHO NpeHA3HAYCHHBIE WM IOJATOTOBJICHHBIE CHCTEMBI XHMHUYECKOTO
WIH  JJICKTPOXUMHUYECKOTO OKHCICHHS JUIsl pEreHepanuyd  pearcHra(oB)
XUMHYECKOTO OKHCJICHHUS, WCIOJIB3yeMOoro(biX) B Kackalax HOHOOOMEHHOIO
oborarieHus ypana.

I[MTOACHUTEJIBHOE 3AMEYAHUE

B nporecce noHOOOMEHHOr0 00OTAIICHUS B KaYECTBE BOCCTAHABIMBAIOIIETO KaTHOHA
o o
MOJKET MCIIOJIb30BaThCs, Hampumep, TpexpaieHTHbIN TuTaH (Ti 3), U B 3TOM cliydyae
-+
BOCCTaHOBHUTEIIbHAS CHCcTeMa OyaeT BelpabaThiBaTh Ti 3 MIOCPEACTBOM BOCCTAHOBJICHHUS
4
Ti™,

B mpomecce B KadecTBE OKHCIUTENS MOXET HCIOIB30BaThCS, HANpPUMED,
+

TpexBanenTHoe keneso (Fe™), m B OTOM CiIydae CcHCTEMa OKHCICHHS OyIer

BeIpabateBaTh Fe™ mocpenctBom okucnenus Fe'™.

CrnenuajbHO npeaHasHa4YCHHbIC WJIH IOATOTOBJ/ICHHBIC CUCTEMBI, oﬁopyszaHne H
KOMITIOHCHTBI JIJI UCITI0JIB30BAHUA B JJAa3€PHbIX 000raTUTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTBYOIIUE CUCTEMBI Il 000TaTUTENBHBIX MPOLIECCOB C UCIIOIb30BaHUEM Ja3epOB
NenaTcs Ha JABE KaTeropuu: Te, B KOTOPhIX paboueil cpemoil SBIAIOTCS Iapel
aTOMapHOTO ypaHa, U Te, B KOTOPBIX padoueil cpemoil SBISAIOTCS Hapbl ypaHOBOIO
coeguHeHns. OOWMMK Ha3BaHUSAMH JJISl TaKMX IPOLIECCOB SIBISIIOTCS:  MepBas
KaTeropusl - JIa3epHOE pa3/ieieHue U30TOIOB M0 METOLy aToMapHbIX napoB (AVLIS wmn
SILVA); BTOpas KaTeropus - MOJEKYJISIPHBIA METOJT JIA3€PHOTO Pa3eICHHsI H30TOIIOB
(MLIS wmm MOLIS) m XuMHYecKas peakius IOCPEACTBOM M30HMpaTeIIbHON 110
nzoronam jnasepHoi aktuBanuu (CRISLA). Cucremsl, 000pyaoBaHHE U KOMIIOHEHTEHI
JUIsl YCTaHOBOK JIa3€pHOr0 00OTrallleHus BKIIOYAIOT: a) YCTPOWCTBA AJIs MOJadd apoB
METaJUTMYECKOTO ypaHa (s m30MpaTeabHOW (DOTOMOHM3AIMK) WM YCTPOWCTBA IS
MoJa4yM MapoB YPaHOBOTO coeAMHEeHHs (A7 (OTOOUCCOIMALNHN WM XUMHYECKOM
aKTHBALIUN); b) yctpoiictBa nmist  cOopa oOorameHHOr0O ©  OOEIHEHHOTO
METaJUTMYECKOTO ypaHa B KadecTBe "Mpomaykra"' W "XBOCTOB" B IEpPBOH KAaTETOpHUU U
YCTpOHCTBa Ui cOOpa pas3lioKEHHBIX WM BBIMIEANIMX M3 PEaKUUH COCIUHEHUI B
KadecTBe "mpoaykTa" U HeoOpabOTaHHOTO MaTepuaia B KayecTBe "XBOCTOB" BO BTOPOit
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5.7.1.

5.7.2.

5.7.3.

KaTeropum; C) pabodme Ja3epHBIE CHUCTEMBI IS H30HPATEILHOTO BO30YKICHUS
M30TONOB ypaHa-235; wu d) obopynoBaHue i MOATOTOBKM MOJMAYM M KOHBEPCHUH
MpoAyKTa. BcliencTBue CIOKHOCTH CIIEKTPOCKOMUHM aTOMOB M COEIWHEHHWH ypaHa
MOXKET TOTpeOOBaThCS HCIIONB30BaHUE IJIOOOW W3 psAga HMMEIOIIUXCS Ja3ePHBIX
TEXHOJIOTHH.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorre ©W3 KOMIIOHEHTOB, TIEPEUMCICHHBIX B JTOM pasfene, BCTYHalOT B
HETIOCPEICTBEHHBIN KOHTAKT ¢ TTapaMy METaUTMUECKOTO ypaHa WU C KUIKOCTHIO, WIIH
¢ TeXHOoJorudeckuM razom, cocrosum u3 UFs unu cmecu u3z UFg u npyrux razos. Bce
TTIOBEPXHOCTH, KOTOPHIE BCTYIAIOT B KOHTakT ¢ ypaHoMm wuiun UFg, TOTHOCTBIO
M3TOTOBJICHBI U3 KOPPO3HECTONKMX MAaTEPHAIIOB WJIM 3aIUIICHBI TTOKPBHITHEM U3 TaKHX
MatepuanoB. Jlyis menel pasgena, OTHOCAIIETOCS K KOMIOHEHTaM OOOPYIOBaHUS IS
JIA3ePHOTO OOOTAICHHSI, MaTePUAIIbI, CTOMKUE K KOPPO3UH, BHI3BIBACMON MapaMu WU
KUIKOCTSIMH, COASPKANTAMH METALTHISCKAN ypaH WIH YPAHOBEHIE CIUIABHI, BKIIOUYAOT
MOKPBITHI OKCHJIOM UTTPUS TpaduT U TaHTAI, ¥ MaTePUANbI, CTOMKHE K KOPPO3UH,
BeI3biBacMoOi UF, BKIIFOUAlOT Me/ib, HEPKABCIOIIYIO CTallb, aTFOMUHHIN, aTFOMUHUCBBIC
CIUIaBBI, HUKEIb WM CIUIaBHI, coiepikamntue 60% nuukens u 6oiee, u croiikue K UFg
TIOJTHOCTBHIO (PTOPUPOBAHHEIE YTIIEBOIOPOIHBIC TTOTUMEPHI.

Cucremsbl BoinnapuBanus ypana (AVLIS)

CrnenuanbHO IpeAHA3HAUYEHHBIE WIM IOATOTOBJIECHHBIE CUCTEMBl BBHIIAPUBAHUA YypaHa,
KOTOpbIE COJEPKAT BBICOKOMOIIHBIE [IOJIOCOBBIE WIIM PACTPOBbIE IEKTPOHHO-IYUEBbIE
MYLIKH ¢ TIepeiaBaeMOil MOIITHOCTBIO Ha MUIIEeHb Oosee 2,5 kKB1/cm.

Cucremsbl 1711 00padOTKH KUAKOMeTANINYecKoro ypana (AVLIS)

CrnenmanbHO TIpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CHCTEMBI I OOpaOOTKH
KUJIKOTO MeTajia AJig PACcIUIaBICHHOIO ypaHa WM YPaHOBBIX CIUIABOB, COCTOAIIUE U3
TUTIICH ¥ OXJIAXK/IAIOIIETO 000PYIOBAHUS JIJIS TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnmu w apyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpBIE BCTYMAalOT B KOHTAaKT C
pacijiaBieHHBIM  ypaHOM WM  YpaHOBBIMH  CIUIaBaMM,  HM3TOTOBJICHBI U3
KOPPO3UECTONKNX M TEPMOCTOMKHX MaTEpHANIOB WM 3aIIHWIICHHBIX TOKPBITHEM U3
Takux MarepuainoB. [Ipuemiembple MaTepHuasbl BKIIOYAIOT TAHTAN, TOKPBITHI OKCHIOM
UTTpHsl Tpadut, TpaduT, MOKPBHITHIA OKHCIAMU APYTHUX PEIKO3EMETbHBIX JJIEMEHTOB
WM UX CMECAMU.

Arperartbl 1Jis coopa "mpoaykTa' u ""'xBocTOB" MeTamyeckoro ypana AVLIS)

CrienmanbHO TIpeTHa3HAYCHHBIE WJIH TTOATOTOBIICHHBIC arperarsl st coopa "mpoaykra”
1 "XBOCTOB" METALTMYECKOTO YpaHa B )KHJIKOM WM TBEpAOH popme.

I[MTOACHUTEJIBHOE 3AMEYAHUE

KOMITIOHEHTBI 3THX arperaToB HW3TOTOBJIICHBI U3 MAaTepUaNOB, CTOWKHX K HArpeBy H
KOpPpO3UH, BBI3BIBACMON TapaMU METAUIMYECKOr0 ypaHa WU JKUAJKOCTBIO, WIIH
3aIUIICHBI TOKPHITUEM M3 TaKUX MATEPUANIOB (TaKUX, KaK MOKPBITHIA OKCHUIOM HTTPHS
rpaduT WIK TaHTajJd) X MOTYT BKJIKOYAaTh B ceOs TPyOOIIPOBOBI, KIalaHbl, MITYIEPa,
"ke00a", BBOJBI, TCIUNIOOOMCHHUKH W KOJUICKTOPHBIC TUIACTHHBEI JUIS MarHUTHOTO,
ANEKTPOCTATUYECKOTO WU IPYTUX METOJIOB Pa3AciICHMUs.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxxyxu pazaeautebHoro moayJs (AVLIS)

CriernajbHO TpEJHA3HAYCHHBIC WM  [OATOTOBJICHHBIC [WIMHAPWYECKHE WU
MPSIMOYTOJILHBIC KaMephl JUIsl TIOMEIICHUS B HUX WUCTOYHHKA MApOB METAJUTMYSCKOTO
ypaHa, dIEKTPOHHO-TYYCBON MyIIKH M KOJJIEKTOPOB "mpoaykTa" 1 "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMCIOT MHOXKECTBO BXOJHBIX OTBEPCTHH JUIsl TIOJJA4X DJICKTPOIUTAHUS U
BOJIBI, OKHA JIJIsl JIA3€PHBIX MYYKOB, COCIMHCHHN BaKYyMHBIX HAacOCOB, a TaKkKe IS
JVUAarHOCTHKH M KOHTPOJS KOHTPOJBHO-U3MEPUTENBHBIX TpUOOpoB. OHU HMEIOT
MIPUCTIOCOOJICHHST 1T OTKPBITHS M 3aKPBITHSA, YTOOBI 00ECIICYUTh OOCITyKUBaHHE
BHYTPEHHUX KOMIIOHEHTOB,

CBepx3BYKOBBIE paclIMpUTe/bHbIe comia (MLIS)

CriertnanbHO MpeTHa3HAYEeHHbIC 150131 MTOATOTOBIIEHHBIC CBEPX3BYKOBBIC
pacumpuTensHble comia ana oxiaxnaenus cMmeceit UFg u Hecymero raza no 150 K win
Huxe U kopposuecroiikue k UFs.

KoJnexkTopsl npoaykra natudropuctoro ypana (MLIS)

CreunanbHO MpeIHa3HauYCHHbIE WIH MOATOTOBICHHBIEC KOJUIEKTOPHI TBEPIOTO MPOIYKTA
nsatudTopucroro ypana (UFs), coctosmue u3 ¢GuibTpa, KOMIEKTOPOB YIApPHOTO WA
LUKJIOHHOTO THIIA WK MX COYeTaHui U Koppo3uecToiikue K cpeae UFs/UFg.

Komnpeccopbl UF¢/Hecymero raza (MLIS)

CrienmanbHO TIpeIHAa3HAYCHHBIE WIM TIOITOTOBICHHBIC KOMIIpeccophl utst cmeceit UFg
Hecyllero rasa sl JuiMTenbHou skcrutyatanmu B cpeie UFq. KoMmoHEHTh 3THX
KOMIIPECCOPOB, KOTOPHIC BCTYIMAIOT B KOHTAKT C HECYLIUM Ta30M, HU3TOTOBJICHBI U3
koppo3uectokux k UF¢ MarepuanoB WM 3alIUIICHBl MOKPBITUEM U3 TaKUX
MaTepHasoB.

YniaorHenus Bpamarwmuxcs saaos (MLIS)

CrienuaJibHO TpeHA3HAYCHHBIC WM TOJTOTOBJICHHBIC YIIOTHEHUS BPAIAONINXCS
BaJIOB, YCTAHOBJICHHBIC HAa CTOPOHE TOJAaYd W HA CTOPOHE BHIXOJA JUIS YIUIOTHCHHS
Bajia, COEAUMHSIONIEIO POTOpP KOMIIpeccopa ¢ MPUBOJHBIM JIBUTATEIEM, C TEM YTOOBI
o0ecneunTs HaIKHYI0 TePMETH3AINIO0, TPEJOTBPAIIAIOIIYIO BEIXO TEXHOJIOTHIECKOTO
ra3a WIM HaTeKaHWE BO3JyXa WM YIUIOTHSIOIIETO ra3a BO BHYTPEHHIOI KaMmepy
KOMITpeccopa, KoTopas 3anoigHeHa cMmechio UF¢ 1 Hecymero rasa.

Cucremsl ¢propupoBanns (MLIS)

CrierualibHO TIpEHA3HAYCHHBIE WM TOJTOTOBJICHHBIC CHCTEMBI IS (DTOPUPOBAHUS
UFs (B TBepaom coctostanm) B UF, (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEeMBI MpeAHa3HaueHbl A1 GropupoBanus coopanHoro mopomika UFs B UFg B
IEJIIX TOCeAYIoNmero coopa B KOHTEHHepax MPOoayKTa Wi Uil Tonadu B 6;oku MLIS
IUI JOTIOJIHHUTENbHOTO oOoramenus. [Ipy mpuMEHEHWH OAHOrO TMOAXOAa PeaKUus
(TopupoBaHUs MOXET OBITH 3aBEpIICHA B MpeJeNiaX CUCTEMbI Pa3JeNIeHUs] W30TOIOB,
T7e UACT PeaKInsl U HEeTOCPEICTBEHHOE U3BIICUCHUE U3 KOJUIEKTOPOB "mpoaykra”. Ilpu
NpUMEHEeHUH Apyroro noaxona mopomok UFs Moxker ObITh HM3BICUEH/TEpEMEIIeH M3
KOJUIGKTOpOB  "mpoxykTa" B MOAXONAIMIMHA peakTop (HampuMmep, peakTop C
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5.7.10.

5.7.11.

5.7.12.

TICEBIOOKMKEHHBIM CJIOEM KaTaIN3aTopa, TeIMKOMIANBHBIA PEeakTop WM KapoBas
OamrHs) B 1ensax GpTopupoBaHus. B 00oMX Ciydasx HCIIONB3YyeTCS 00OpYIOBaHUE IS
XpaHeHUs U mepeHoca Gpropa (MIH IPYrHX MPUEMJIEMbIX (TOPUPYIOLINX PEarcHTOB) U
Iu1s coopa u meperHoca UF.

Macc-cnekTpoMerpbl/uctounuku noHoB UFq (MLIS)

CrierualibHO TpeHA3HAYCHHBIC WU TIOrOTOBJICHHBIC MATHUTHBIC WU KBaPYTIOIbHBIC
MacC-CIIEKTPOMETPHI, CIOCOOHBIC TPOW3BOANTH NPAMON OTOOP TPoO IomaBaeMou
Macchl, "mpoaykra" wim "XBOCTOB" M3 ra3oBBIX MOTOKOB UF¢ 1 o0iamaromue moTHpIM
Ha0OPOM CIICYIONIUX XapaKTEPUCTHK:

1. yAeNbHAs pa3periaromnias CriocoOHOCTh 1Mo Macce cBhimie 320;

2. COACpKAT MCTOYHMKHU HMOHOB, M3IOTOBJICHHBIC M3 HHUXpPOMa WM MOHEIA HWIIN
3aIMUIICHHBIC IMTOKPBITUEM U3 HUX, NI HUKCIIMPOBAHHBIC,

3. COJICPKaT MOHU3AIMOHHBIC UCTOYHUKHU ¢ OOMOApIUPOBKOM AIEKTPOHAMU;
4. COJICPIKAT KOJUIGKTOPHYIO CHCTEMY, TIPUTOTHYIO JUIsl U30TOITHOTO aHAJIH3A.
CucreMsbl mogayu/cuctemMbl 0oTBoAA "'mpoaykra' u "xsoctoB' (MLIS)

CrneuuanbHO NpeJHA3HAYCHHBIC WM TMOATOTOBICHHBIEC TEXHOJIOTMUECKUE CUCTEMbI WU
o0opynoBaHue Ui 000TaTUTENHFHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOUKHIX
k UFs wmaTtepmasioB, WM 3aIlIWIICHHBIX TMOKPBHITHEM W3 TaKWX MaTepHasoB,
BKJIIOYAIOIIHE:

a) NHTAOIIHE ABTOKJIABBI, IEYH MM CUCTEMBI, UCTIONIb3yeMble ist ogaun UFs mis
mporecca 000TaleHHUS;

b) JlecyomuMaTophl (MM XOJIOAHBIC JIOBYIIKH), WCTIOIB3YEMBIC IS BBIBCICHHS
Harpetoro UFg u3 mporiecca oboramnieHus AJis HOCIe Iy OIIEro epeMeIICHNUS;

c) CTaHIIMH OTBEPKACHUS WM CKIWKEHHS, Ucroiib3yemble uia BeiBerenns UFq u3
mporiecca o0orameHus myTeM cxatus u nepeoga UFg B )KUAKYIO WIH TBEPAYIO
hopmy;

d) craHiuy "mpomykra" wiam "XBOCTOB", HCIONB3yeMble s nepemeienus UFg B
KOHTEHHEPBHL.

Cucremsl otaesenusi UFg ot Hecymero raza (MLIS)

CriennasibHO TIpeTHAa3HAaYeHHbIE WIIN MTOATOTOBJICHHBIE TEXHOJIOTUYECKUE CHCTEMBI IS
ormencuuss UFg oT Hecymero raza. HecymmM ra3zom MoKeT OBITH a30T, aproH WU
IpyToil ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOe 000pyI0BaHUE, KaK:

a) KPHUOTCHHBIE TEIUIOOOMEHHHMKH WM KPHOCENapaTophl, CIIOCOOHBIC CO3/1aBaTh
temnepatypsl -120°C unu MeHee, win

b) OJIOKM KPHUOTEHHOTO OXJIAXKICHUS, CIIOCOOHBIC CO37aBaTh TeMrepaTypsl -120°C
WM MEHEe, WK
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

c) xonoansie oBymku UFg, crrocobHbIe co3paBaTh Temnepatyphl -20°C niu MeHee.
Jlazepnsblie cuctembl (AVLIS, MLIS u CRISLA)

J'IasepH HJIN JIa3€PHBIC CUCTEMBI, CIICHHUAJILHO NMMPEAHA3HAUYCHHBIC UKW IMTOATOTOBIICHHEBIC
JJIA pa3AaciiCHuA U30TOIOB ypaHa.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema mponecca AVLIS o0bMHO COCTOMT M3 IBYX Jla3epoB: Jasepa Ha
rmapax MeIW U Jiazepa Ha Kpacureisax. JlazepHas cucrema mist MLIS oOBIYHO COCTOHT
u3 Jazepa, pabortaromero Ha CO, WIM SKCUMEPHOTO Ja3epa U MHOTOXOIOBOI
OIITHUECKON SYEHKU C BpalaloIIMMUCS 3epKajaMH Ha o0eux cropoHax. Jlns mazepos
WU JIa3epHBIX CHCTEM IIpH 000WX IIpoleccax TpeOyeTcs CTadMiIN3aTop CHEKTPOBOM
YacTOTHI JJIsl pabOTHI B TEUEHUE ATUTEIHHBIX MIEPHOO0B BPEMEHH.

CnenuajibHo npeaHasHaA4Y€HHbIC WM MMOATOTOBJ/JICHHBIC CUCTEMBI, 060pyz[0|3a1me n
KOMIIOHEHTBbI  JJId HCIIOJb30BAHUA Ha 000raTHTEelbHBIX YCTaHOBKax ¢
NJIa3MEHHBIM pa3ieJICHUuEM

BBOJHOE 3AMEYAHUME

IIpy mpomecce mIa3MEHHOTO pa3leleHUs Iia3Ma, COCTOAIIas W3 HOHOB YpaHa,
HPOXOANUT Yepe3 NIEKTPHUUECKOE MOJe, HACTPOSHHOE Ha YacTOTy MOHHOTO pE30HAHCa
U*®, ¢ TeM 4TOGBI OHM B HEpBYIO OYepelh MOTIOMAIN SHEPTHIO U YBETMUHBAJICS
OUaMeTp WX IMTONOpooOpasHbBIX opOuT. HMOHBI ¢ MpOXOoXKACHHEM IO OONbLIEMY
IMaMeTpy 3aXBaTHIBAIOTCA U1l 06Pa30BaHKsA MPOIyKTa, oboramenHoro U™, Iliasma,
KOoTOpast 00pa3oBaHa IIOCPEACTBOM HOHM3AIMM YPAaHOBOTO IIapa, COJCPIKUTCS B
BaKyyMHOH KamMepe ¢ MarHUTHBIM TOJIEM BBICOKOW HANpsSHKEHHOCTH, 0Opa30BaHHBIM C
MOMOIIBIO CBEPXMPOBOAAIIEr0 MarHuTa.  OCHOBHBIE TEXHOJIOTHUECKHE CHUCTEMBI
nporecca BKII0Yal0T CHCTEMY TeHEpaIliy YPaHOBOM IIa3MBbl, Pa3AeIUTeIbHBIN MOTYITb
CO CBEpXMPOBOISIIMM MAarHATOM M CHUCTEMBl H3BJICUYCHHS MeTaia ais cOopa
"mpoaykra" u "XBOCTOB".

MP[KpOBOJ'IHOBbIe HUCTOYHMUKHU IHEPIUU U AaHTCHHBbI

CrnienanbHO TIpeJHAa3HAYCHHBIE WM IOJTrOTOBJICHHBIE MHKPOBOJIHOBBIC HCTOYHHKH
SHEPrUM W AaHTCHHBI JUIS TCHEPAallUd WIW YCKOPEHUS HWOHOB W OO0JIaJaroliue
CIICIYIOIUMHU  XapakTtepuctukamu: dactora Bbime 30 [T m cpemssiss BeIXomHAs
MOIITHOCTD TSI TeHepary HoHOB 6oiee 50 kBT.

CoueHouanbl AJas B036y)KIleHI/lﬂ HOHOB

CrenuaibHO ~ TpeJHAa3HAYeHHbIE  WJIM  TOATOTOBJICHHBIC  COJCHOMIBI IS
paguoYacTOTHOTO BO3OYKICHHS WOHOB B jauamazoHe dYactor Ooyee 100kl m
CrocoOHBIe paboTaTh MpH cpeaHeit MomtHocTH 6oiee 40 kBT.

CucTteMbl reHepaliy YPaHOBOIi IIa3MbI

CrienManbHO TPEIHA3HAUCHHBIC WK TOATOTOBICHHBIC CHCTEMbI TCHEPAIMH YPaHOBOU
IIa3Mbl, KOTOPbIE MOTYT COIEPIKATh BBICOKOMOIIHBIE IOJIOCOBBIE WM PAaCTPOBEHIE
SJIEKTPOHHO-TYYEBbIC MYyNIKA C TepelIaBacMOil MOIMHOCTRIO HAa MHUIICHL 0OoJiee
2,5 kBt/cm.
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5.84.

5.8.5.

5.8.6.

5.9.

Cucremsl 15 06pa60TKn AKUIKOMETAVIMIECKOI0 ypaHa

CrnenmanbHO TIpeIHA3HAYCHHBIC WM IIOATOTOBIECHHBIE CHCTEMBI JUIsI 00paboOTKH
JKAIKOTO MeTajia JUIsl pacIUIaBICHHOTO YpaHa WU YPAaHOBBIX CIUTABOB, COCTOSIIIAC W3
TUTIIEH ¥ OXJIAKIAIOIIET0 000pyIOBaHUS JJIsl TUTIICH.

[MTOACHUTEJIBHOE 3AMEYAHUE

Turnu u JOpyrue KOMIOHEHTHI ATOW CHUCTEMBI, KOTOpPBIE BCTYHAlOT B KOHTaKT C
pacIUiaBIeHHBIM ~ ypaHOM WM YPaHOBBIMHM  CIUIaBaMH,  HM3TOTOBIEHBI W3
KOPPO3UECTONKUX U TEPMOCTOMKNX MATEPHAIIOB WJIHM 3aIUIICHBI MOKPHITHEM U3 TaKUX
MatepuaioB. [IpuemiieMbie MaTepUabl BKIIOYAIOT TAHTAJ, IOKPBITHIA OKCHIIOM UTTPHUS
rpadut, TpaguT, TOKPHITEI OKUCIAMH JIPYTUX PEIKO3EMEIbHBIX JJIEMEHTOB WM WX
CMECSIMH.

Arperatsl 1Jis1 coopa "'mpoaykTa' u ""XBOCTOB' MeTaLJIM4eCKOro ypaHa

CrnenmanbHO MperHa3HauYCHHBIE WIN MTOJATOTOBJICHHBIE arperarsl Ui coopa "npoaykra'
1 "XBOCTOB" IJIs METAJUIMYECKOTO ypaHa B TBepAoi ¢opme. OTu arperatsl 1is cOopa
W3TOTOBJIEHBI U3 MaTepUallOB, CTOMKMX K HarpeBy M KOPPO3MH, BBI3BIBAEMOH INapaMu
METaJUINYECKOTO ypaHa, TAKUX, KaKk TpaduT, MOKPHITEIH OKCUAOM WUTTPHS, WK TaHTAJ,
WJIM 3aIIUIIEHBI TOKPBITHEM U3 TAKUX MaTEpHAJIOB.

KO?KyXI/l Pa3saACJIUTEC/ILHOI0 MOAYJIA

unuaapuyeckue Kamepbl, CIELUAIbHO NpeIHa3HAYCHHbIE WM IOATOTOBJICHHbIE AL
UCIIOJIb30BaHUsA Ha OOOTaTUTEJIbHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3/eleHUeM, I
MOMELIEHNs] B HHUX MCTOYHMKA YPAHOBOM IUIa3Mbl, SHEPrETHYECKOTO COJEHOUAA
PaArovacToThl U KOJJIEKTOPOB "mipoayKTa" 1 "XBOCTOB".

[OACHUTEJIbBHOE 3AMEYAHUE

OTH KOXXYXH MMEIOT MHO)KECTBO BXOIHBIX OTBEPCTHH I MOAAYU DIIEKTPOITUTAHHA,
coequHeHn U((Y3MOHHBIX HACOCOB, a TaKXe Ui JUAarHOCTHKH W KOHTPOJSL
KOHTPOJIbHO-U3MEPUTEIBHBIX MPUOOPOB. OHU UMEIOT MPUCTIOCOOJICHUS TSI OTKPBITHS
M 3aKpBITHSA, YTOOBI 0O0ecmednTh OOCIy)KHBaHWE BHYTPEHHUX KOMIIOHEHTOB U
W3TOTOBJICHBI W3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MaTepHajoB, TaKHX, Kak
Hep>KaBeIollas CTalb.

CnenuajbHo NpeaHa3HAYEHHbIE WM NOAT0TOBJIEHHbIE CHCTEMbI, 000PYI0BaHUE U
KOMIIOHEHTHI JAJIA HUCITOJIB30BAaHUA Ha yCTaHOBKaX 3JIeKTp0MaFHI/ITHOF0
o0orameHnus.

BBOJIHOE 3AMEYAHUE

[lpu »>NeKTpOMArHUTHOM IMpoIlecCe HWOHBI METAUIMYECKOTO YpaHa, TIONyYeHHBIC
MTOCPEICTBOM HOHHM3AIMK MUTAaromero warepuana w3 coied  (o6praHo  UCl),
YCKOPSIOTCS U MPOXOAT Yepe3 MarHUTHOE TI0JIe, KOTOPOE 3aCTaBISET HOHBI Pa3IMYHBIX
W30TONOB TIPOXOJUTH IO PAJIMYHBIM HamnpaBieHUsM. OCHOBHBIMH KOMIIOHEHTaMH
AJIEKTPOMATrHUTHOTO W30TOMHOTO cenapaTopa SBISIOTCSA:  MarHUTHOE TIOJE JUIS
OTKIJIOHCHHS/pa3ielieHUs] H30TOIOB HOHHOTO ITyYKa, UCTOYHHKA HOHOB C €r0 CUCTEMOM
YCKOpPEHUs, U CUCTEMBI cOOpa OTIEICHHBIX MOHOB. BcroMorarenbHBIE CHCTEMBI IS
3TOTO TMpollecca BKIIOYAIOT CUCTEMY CHA0KCHHS MArHHTHOW DHEpPrueil, CHCTEMBI
BBICOKOBOJIETHOTO THUTaHHS WCTOYHHKA HOHOB, BaKyyMHYIO CHUCTEMY H OOIIMpHBIC
CUCTEMBl ~ XMMHUYECKOH  00paOOTKM  JUisi ~ BOCCTAHOBJCHHS  MPOAYKTa U
OYHCTKH/pereHepalui KOMIIOHEHTOB.
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5.9.1.

5.9.2.

5.9.3.

aﬂeKTPOMaFHHTH bI€ CeMmapaTopbl H30TOIIOB

BJ'ICKTPOMEIFHI/ITHBIC cenmapaTtopbl HM30TOIIOB, CICHUAJBHO MNPCAHAZHAYCHHBIC WJIN
IOATOTOBJICHHBIC JIA Pa3ACJICHHUA HM30TOIIOB ypaHa, U O60py,Z[OBaHI/IC N KOMIIOHCHTBI
JJIs1 OTOro, BKIIro4as:

a) Hctounuku noHOB

CrenuanbHO TpeJHAa3HAUYCHHBIC WM TOATOTOBJICHHBIC OTACIbHBIC WK
MHOTOYHCJICHHBIC WMCTOYHWKH HOHOB YpaHA, COCTOSIIUE W3 HCTOYHUKA Mapa,
HOHM3AaTOpa W YCKOPHUTEIS IIydyKa, H3rOTOBJCHHBIE M3 COOTBETCTBYIOIIMX
MaTepUalioB, TAKKX, KaK rpaduT, HepKaBeroIlas CTajlb WX MEIb, M CIIOCOOHBIX
oOecrneunBaTh OOIIMIA TOK B ITydke HOHOB 50 MA mim Ooree.

b)  KoiekTopsl HOHOB

KomnexkTopHbIe MIACTHHBI, UMEIONTNE IBE WU OoJiee MIEeNH U 1Ma3a, CIIeIHaIbHO
MpeaHa3HAUCHHBIC FJIM  TIOATOTOBJIEHHBIE JUIsI cOopa TIYYKOB HOHOB
000TaIeHHOTO U OOCIHEHHOTO YpaHa M W3TOTOBJIECHHBIE U3 COOTBETCTBYIOIIMX
MaTepUANIOB, TAKUX, KaK TpaUT WU HEPIKaBeIoIas CTalb.

c) BakyymHBIC KOXKYXHT

CrnenuanbHO MpeAHa3HAYECHHBIC WM MOJATOTOBICHHBIC BAKYYMHBIC KOXYXH IS
9JEKTPOMATrHUTHBIX CEMapaTOPOB ypaHa, U3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
HEMarHWTHBIX ~ MaT€pHajloB, TaKWX, KaKk HepXKaBeromas CTalb, W
npeaHa3HadeHHbBIC A1 paboTsl npu gainennn 0,1 [1a wim Hike.

[TOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CIENUAIbHO MpPEJHAa3HAYEHB! JUId TOMELICHUS B HUX MCTOYHHUKOB
HOHOB, KOJIJIEKTOPHBIX IUIACTUH M BOAOOXJIAXKJAEMbIX BKJIAJbIIIEH UM HMEIOT
NPUCTIOCOOICHHS TSl cOeAUHEHNH TU(PY3MOHHBIX HACOCOB M MPUCIIOCOOICHNUS
JUTSL OTKPBITHA U 3aKPBITUS B LIEJISAX U3BJICUCHHS U 3aMEHBI ATHX KOMIIOHEHTOB.

d) MaruuTHBIE TTOTFOCHBIC HAKOHCUHUKH

Cneunaano NMpE€AHA3HAYCHHBIC WJIM IMOJATOTOBJICHHBIC MAarHHUTHBIC ITOJIFOCHBIC
HAaKOHCYHUKHU, UMCIOIIIUC OUAMETP Oomee 2 M, UCIIOJIB3YCMBIC IJId obecrnieueHus
IMOCTOAHHOI'O MarHMTHOTO IIOJIA B JJICKTPOMAarHUTHOM CEIiapaTope€ M30TOIIOB U
JUIA IeEpeHoOCa MarHuTHOI'O T10JIA MEXKOY PacCIiojI0KECHHBIMU psaaoM
ccmaparopamMu.

BbICOKOBOJBLTHBIE HCTOYHHUKH MHUTAHHS

CrienianbHO TpeHa3HAYCHHBIC WM TOJTOTOBICHHBIC BBICOKOBOJBTHBIE HCTOYHHKH
MUTaHWS JUIS WCTOYHMKOB HWOHOB, OOJAJafoIye TOJHBIM Ha0OpOM  CIICAYIONIUX
XapaKTePUCTUK: MOTYT padOoTaTh B HEMPEPHIBHOM PEKUME, BHIXOIHOE HANPSHKCHUC
20 000 B umu Gonee, BeIXogHOW TOK | A mimm Gonee W cTaOMIM3aIis HAPKEHUS
meHee 0,01% B TeueHune 8 yacos.

W cToyHnKYN NUTAHUA 3JIEKTPOMArHuToB

CrnenuanbHO NpelHa3HAYCHHBIE WK MOATOTOBJIEHHBIE MOIIHBIE MCTOYHUKH IHUTaHUA
HOCTOSIHHOT'O TOKa JUISl 3JIEKTPOMAarHUTOB, 00J1aJarole OJIHBIM HAa0OpOM CIIEYHOIINX
XapaKTepUCTUK: BBIXOAHOW TOK B HempepblBHOM pexxume 500 A wim Oojee mpu
Hanpspkenun 100 B unu Gonee, npu ctabunmM3anuy Mo TOKY WM HANpsDKEHHIO MEHEe
0,01% B Teuenue 8§ yacos.
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YcTaHoBKM UIA TPOM3BOJACTBA TsKeJI0i BOIAbI, JeiiTepusi W JAeliTepueBBIX
coeIMHEeHUH " o0opynoBaHue, CIeHHMATBHO NpeAHa3HA4YeHHOe WIH
MO/ITOTOBJIEHHOE JIJISl ITOT0

BBOJHOE 3AMEYAHUE

Tsxenyr0 BOAY MOXHO MPOHM3BOJUTH, WCHOJIB3YS pa3iuyHble mporecchl. OmHAKO
KOMMEPUYECKH BBITOJHBIMU SBJISIFOTCSI J[BA TPOIECCa: MPOLECC H30TOIMHOTO OOMEHA
BOABI M cepoBomopoaa (mporecc GS) m mporecc M3OTOIMHOTO OOMEHAa aMMHaKa H
BOJIOPOJIA.

IIponecc GS ocHoBan Ha oOMeHe BoxopoJa W JACHTEpUs MEXIOy BOIOW U
CEpOBOJIOPOIOM B CHUCTEME KOJOHH, KOTOPBIE IKCIUTYaTHPYIOTCS C XOJOJHOW BEpXHEH
CEeKIMen M ropsiuel HIkHe cekuueld. Bona TedeT BHM3 MO KOJIOHHAM, B TO BpeMs Kak
CEpPOBOJIOPOIHBIN Ta3 LUPKYIHUPYEeT OT AHA K BEpIIMHE KOJOHH. Jlng copeiicTBus
CMCIIMBAaHUIO Ta3a W BOJABl HCIOJNB3YETCS PsA  ABIPYATHIX JIOTKOB.  JledTepuit
nepeMeniaeTcs B BOJMY MPH HU3KHUX TEMIIEpaTypax U B CEPOBOJOPOJ TPH BBICOKUX
Temreparypax. OOoramieHHbIC IeHTepreM Ta3 WK BOJa YAAISIOTCS U3 KOJIOHH NIepBOit
CTYIIEHU Ha CTBIKE TOPSYUX U XOJOJHBIX CEKIIHiA, ¥ MPOIECC MOBTOPSIETCS B KOJIOHHAX
cnenyromieit crynenu. IIpoaykT mociemnen ¢has3pl - Boga, oborameHHas JeUTeprueM 10
30%, HampapmsieTcsl B ANCTWUIAIMOHHYIO YCTAHOBKY JJISi NMPOM3BOJCTBA PEaKTOPHO-
YUCTOU TSKEIOU BOABL, T.€. 99,75% okucu neitepus.

B mporecce oOMeHa MEXIy aMMHAKOM M BOJIOPOJOM MOYKHO H3BJICKATH MEHTEpHA W3
CHUHTE3-Ta3a TIOCPEICTBOM KOHTaKTa C OKHAKAM aMMHaKOM B TPHUCYTCTBUHU
karanu3atopa. CHHTE3-ra3 mojacTcss B OOMCHHBIC KOJIOHHBI U 3aTE€M B aMMHAYHBIH
KOHBepTep. BHYTpH KOJOHH ra3 MOJHUMAETCS OT JHA K BEpIIMHE, B TO BpeMs Kak
JKUJIKUA aMMHMaKk TedeT OT BEpILIMHbl KO JHYy. JleiTtepuil B CUHTE3-ra3e JHUIIAETCS
BOJIOPO/Ia Y KOHLEHTPUPYETCS] B aMMHaKe. AMMMAK MOCTYIAET 3aTEM B YCTAHOBKY JJIS
KpEeKMHIa aMMHaKka Ha JHE KOJIOHHBI, TOTJa Kak Tra3 coOupaercs B aMMHAaYHOM
KOHBepTepe Ha BepmmHe. Ha mocrnenyromux CTYNEHSX HPOMCXOIWT albHEHIIee
oOorarmieHre, 1 myTeM OKOHYaTebHOW AUCTWIIISIINHA TPOU3BOJANTCS PEAKTOPHO-YHCTAs
TspKenas Boja. [logada cuHTE3-ra3a MOKET OBITh 0OecTieueHa aMMHAaYHOW YCTaHOBKOM,
KOTOpasi B CBOIO OYepelb MOXET OBITb COOpPYXEHa BMECTe C YCTaHOBKOW s
MPOM3BOJCTBA TSKENON BOJBI ITyTeM HM30TOITHOTO OOMEHa aMMHaKa M Bojopoja. B
MPOIECCe AMMUAYHO-BOJOPOTHOTO 0OMEHA B KA4€CTBE CTOYHUKA UCXOIHOTO JICUTEPHS
MOJXKET TaK)Ke UCIOIh30BaThCS 00bIUHAS BOJIA.

MHorue mnpenMeThl KIIYeBOro OO0OPYAOBaHHS JIIS YCTAaHOBOK IO TPOHM3BOJCTBY
TSDKEITION BOJIBI, UCIIONB3YIOMKX TpoIiecchl GS MM aMMHAaYHO-BOJOPOIHOTO OOMEHa,
IIUPOKO  PACIPOCTPaHEHBI B HEKOTOPBIX  OTpaciiaxX  He(QTEXMMUYCCKOU
MIPOMBITTUTIEHHOCTH. (OCOOEHHO 3TO KacaeTcsi HEOONBIINX YCTAHOBOK, MCIIOIB3YIOITHX
nporecc GS. OpHako HEMHOTHE TPEAMETH 000PYIOBAHUS SBIISIOTCS CTaHIAPTHBIMH.
IIponeccer GS W aMMHa4YHO-BOAOPOIHOTO OOMeHa TpeOyloT 00pabOTKM OONBLIMX
KOJMYECTB BOCIUIAMEHSIONIMXCS, KOPPO3MOHHBIX W TOKCHUYHBIX JKUAKOCTEH mpH
MOBBIIICHHOM  JIABJICHWH. CoOTBETCTBEHHO TIIpU pa3paboTKe CTaHAapTOB IO
MPOSKTUPOBAHUIO U 3KCILTyaTalluy ISl YCTAHOBOK M OOOPYIOBaHWS, HCIIOJIB3YIOIIUX
STH TPOIECCHI, CIEAYEeT YISNSITh OOJBIIOC BHUMAHHWE MOM0OPY MaTepUalioB U HX
XapaKTEPUCTHKAM ¢ TEM, YTOOBI OOECIEYUTh JUIUTCIBHBIM CPOK CIIYXOBI TIpH
COXpaHEHUU BBICOKOW O€30MacHOCTH W HamexHocTh.  OmpeneneHre MacimTadoB
00yCIIOBIMBAETCA TIABHBIM 00pa3oM COOOPaXKEHUSIMH 3KOHOMUKH M HEOOXOAMMOCTH.
Takum oOpa3zom, OonbIIas dYacTh MPEAMETOB OOOPYMOBAHUS WM3TOTOBIICTCS B
COOTBETCTBHU C TPEOOBAHUIMH 3aKA3UHKA.
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6.1.

6.2.

6.3.

6.4.

Hakowner, cnegyer otMeTuTh, 4TO Kak B mpomecce GS, Tak M B MpoLecce aMMHAYHO-
BOJIOPOAHOTO OOMEHa, MpPEeaMETHl O0OPYIOBaHHSA, KOTOPHIE IO OTAEIHHOCTH He
NpeAHa3HAYCHBl WK MOJTOTOBICHBI CICIMAIBHO JIA MPOU3BOJCTBA TSDKEION BOIBL,
MOTYT cOOMpaThCcs B CHUCTEMBI, CIIEIIHATIBHO TNPeIHA3HAYEHHbIE WM MOATOTOBIICHHBIC
JUTS. TIPOM3BOJICTBA TSDKENOW BOABL. [IpuMmepamMu TakuxX cCHCTEM, MPUMEHSEMBIX B 000MX
MpoILIecCax, SIBISIIOTCS CUCTeMa KaTaATUTUYECKOTO KPEKUHTa, UCIIOJIb3yeMas B Ipoliecce
oOMeHa aMMuaka ¥ BOAOPOAa, W IUCTHUISIIMOHHBIE CHUCTEMBI, HCIIOJIL3YEeMbIE B
MpOIECCEe OKOHYATEIHHON KOHIIEHTPAIMU TSHKEIOW BOJBI, JOBOISIIEH €€ 10 YpPOBHA
PEaKTOPHO-YUCTOM.

[IpeameTsr 000pyAOBaHMS, KOTOPHIE CIIEHATLHO MPEIHA3HAYCHBI WIIA TIOATOTOBICHBI
JUTSL TIPOU3BOJICTBA TSHKEIION BOJBI IIyTEM MCIIOIB30BaHUs MO0 TIpoliecca oOMeHa BOIBI
Y CepOBOJIOPOJIa, TUOO Mpoiiecca OOMEHa aMMHUaKa ¥ BOJAOPO/a, BKIIOYAIOT:

BOIIO-CCpOBOIlOpOIlele 00MeHHbIe KOJIOHHBI

OOMeHHbIE KOJOHHBI, W3rOTaBIMBAEMbIe U3 MEJIKO3EPHHCTON YIIIEPOIUCTON CTalu
(manmpumep, ASTM AS516), muamerpom ot 6 M (20 dyroB) mo 9 M (30 dbyToB), KOTOpHIE
MOTYT SKCIUTyaTHPOBAThCS MpPU JaBiieHHH cBblie win paBHoM 2 MIla (300 ¢yHT/KB.
JIOHM) W MMEIOT KOPPO3HOHHBIA JOMycK B O MM Wiu OoJjblle, CIenUaabHO
IpeHa3HAaYeHbl MM IIOATOTOBJIEHBI JUIS IPOU3BOJACTBA TSDKEJIOM BOABI IIyTeM
HCIIOIB30BaHMUS MTPOIIECCa H30TOITHOTO 0OMEHAa BOABI M CEPOBOIOPO/IA.

I'azoxyBKH U KOMTIpeccopbl

Onnocrynenuatele, ManoHamopHele (T.e. 0,2 MIla wm 30 ¢yHT/KB. H10HM)
HEHTPOOCIKHBIE Ta30YBKH MIIM KOMITPECCOPHI JJIsl IUPKYJISAIUA CEPOBOIOPOTHOTO ra3a
(t.e. raza, coxmepxamero Oomee 70% H,S), cmemmansHO mNpenHA3HAYEHHBIE WU
MOITOTOBJICHHBIC JIJISl TIPOU3BOJICTBA TSKEIION BOJBI ITyTEM HCIIONIB30BaHUS TpoIlecca
oOMeHa BOABI M CEPOBOJIOPOJA.  OJTH Ta30AyBKA WM KOMIIPECCOPHl HMEIOT
IIPOM3BOANTEILHOCTb, TPEBBHINAIONIYI0 HIH paBHylo 56 m’/c. (120 000 SCEM)
NpU SKCIUTyaTalid  TIO7l JaBlICHHEM, MpEeBhIIAlOmUM Wwid  paBHeM 1,8 MIla
(260 ¢yHT/KB. MIOVIM) Ha BXOJE, U CHAOXCHBI CAIbHUKAMH, YCTOWYHMBBIMU K
BoszercTeuio H,S.

AMMHAYHO-BOIOPOIHbIEe 00MEHHbIE KOJOHHbI

AMMMaYHO-BOJIOPOAHBIE OOMEHHBIC KOJIOHHBI BBICOTOM Ooylee Wi paBHOM 35 M
(114,3 pyroB) nuamerpom ot 1,5 M (4,9 dyroB) no 2,5 m (8,2 ¢pyTOB), KOTOpPBIE MOTYT
9KCIUTyaTHPOBATHCS O AaBieHueM, npepbimaromum 15 Mlla (2225 gyHT/kB. Oroim),
CTIEIMAIBbHO TPEJHA3HAUYCHHBIC WM IOATOTOBICHHBIC Ul TPOM3BOACTBA TSDKEIION
BOJBI IIyTEM HCIOJIB30BaHMA IMpoliecca oOMeHa aMMHaKa ¥ BOJOPOAd. OTH KOJOHHEI
HUMEIOT TaKKe M0 MEHBIIEH Mepe OAHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO Ke
IMaMeTpa, YTO W LWIMHIAPUYECKas 4YacTh, 4epe3 KOTOPYI0 MOTYT BCTAaBISATHCS WIH
BBIHIMATHCSl BHYTPEHHNE YaCTH KOJIOHHBI.

BHyTpemme YaCTHU KOJOHHBI U CTYIICHYATBIC HACOCHI

BHyTpenHue yacTu KOJIOHHBI U CTYNEHYATHIE HACOCHI, CHCIHAIBHO MpeAHA3HAUCHHBIC
WU TOATOTOBJCHHBIC JUIS KOJOHH [JIS MPOU3BOJCTBA TSKEIOW BOABI IyTEM
WCIIONB30BaHMS TIPOIlECCa aMMHayHO-BOJOPONHOTO oOMeHa.  BHyTpeHHue dwactu
KOJIOHHBI BKJIIOYAIOT CIELUUATBHO MPEAHA3HAYCHHBIE KOHTAKTOPHI MEXIY CTYICHSIMU,
CONCUCTBYIOIIME TECHOMY KOHTAaKTy raza W JKUIKOCTH.  CTymeH4yaTble HacOCHI
BKJTIOYAIOT CIENUATbHO TpeAHa3HaueHHBIE IMOTPYXaeMble B JKHUIAKOCTh HACOCHI IS
OUPKYJSAIAN JKAJKOTO aMMHaka B Tpeneiax o0beMa KOHTAKTOPOB, HAXOMSIIUXCS
BHYTpPH CTYIICHEH KOJIOHH.
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6.5.

6.6.

6.7.

7.1.

YcTaHOBKH 1J1s1 KPEeKHMHIa aMMHuaKa

YcraHOBKM IS KPEKMHTa  aMMHUaka, OJKCIDIyaTHpyeMble  T0J]  JIaBIICHHEM,
MpeBbIIaOIUM  wid  paBHeIM 3 MIla (450 ¢yHT/KB. O10¥iM),  CHCIMAJIBHO
MpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC IJIs MPOW3BOJACTBA TSDKEIOH BOABI IMTyTEM
WCTIOJIL30BaHUSI MPOIIecca U30TOMTHOTO OOMEHa aMMHUaKa M BOJOPOa.

HNnadpakpacHbie aHAIM3ATOPBI MOTJIOMICHHUST

WNudpakpacHsle aHAIM3aTOPHl MOTJIOMIEHHS, CHOCOOHBIC OCYIISCTBIATH AHAIN3
COOTHOIIECHUS MEX/y BOAOPOJIOM U JIeHTepUeM B peallbHOM MacluTade BpeMEHHU, KOria
KOHLEHTpAIUK JeHTepus paBHBI WM MpeBbIIaoT 90%.

Karanurnyeckue neuu

Karanurnueckue neun ams nepepaboTK 000TaEHHOTO AEUTEPHEBOTO Ta3a B TSHKEIYIO
BOAY, CIEIHUATbHO TpeJHAa3HAUYEHHBIC WM IIOATOTOBIIEHHBIE [JIsi TPOW3BOACTBA
TSOKEJIOH BOJBI IyTEM WCIIOJIB30BAaHUS TIPOIECCa W30TOIMHOIO OOMEHAa aMMHaka M
BOAOpPOAA.

YcTraHoBKM I KOHBEpPCHMHM ypaHa W 000pyAoOBaHHMe, CIEHHAJIBHO
NpeJHA3HAYEHHOE WM MOATO0TOBJIEHHOE VISl 3TOT0

BBOJHOE 3AMEYAHUE

B ycranoBkax W cuctemax Uil KOHBEPCHH ypaHa MOMKET OCYIIECTBIATHCS OJHO HIIH
HECKOJIBKO MPEBPAIIEHUH M3 OJHOTO XMMHYECKOTO W30TOMA ypaHa B APYTOW, BKITIOYAS:
KOHBEPCHIO KOHIIEHTPaToB ypaHoBoi pynsl B UOs;, kouBepcuro UO5 B UO,, KoHBEpCHIO
okuceit ypana B UF, wnmu UF¢, konBepcuto UF, B UFg, konBepcuto UFg B UF,,
kouBepcuto UF,; B MeTaiumueckuil ypaH W KoHBepcHio (ropuaoB ypana B UQO,.
MHorue KITIO4YeBblE KOMIIOHEHTHI OOOpY/OBaHMs YCTAaHOBOK JJIi KOHBEPCHH YpaHa
XapaKkTepHBl  JUII  HEKOTOPBIX  CEKTOPOB  XUMHUYECKOH  oOpabaThIBaroIICi
MPOMBIIIUIGHHOCTH.  Hampumep, BUABI 000pyAOBaHUS, HCIHOIB3YEMOTO B JTHX
mporeccax, MOTYT  BKIIOYATh: MeYrd, KapycelnbHBbIE TII€YH, pPEaKTOphl C
TICEBIO0KIKCHHBIM CIIOEM KaTajau3aTopa, )KapOBbIE PEaKTOPHBIC OalllHU, KUAKOCTHBIC
neHTpudyry, TUCTHJUIAIINOHHBIE KOJIOHHBI u KHUIKOCTHO-)KUKOCTHBIE
9KCTPAKIIMOHHBIE KOJOHHBL. OIHAKO HE MHOTHE KOMIIOHEHTHI 000PYOBAHUS UMEIOTCS
B "rOoTOBOM Buje"; OOJBIIMHCTBO M3 HUX JOJDKHBI OBITH TOJTOTOBICHBI COTJIACHO
TpeOOBaHUAM H cHelu(UKaIMsIM 3aKa3ynka. B HEKOTOPBIX Ciydasx TpeOyercs
YUHATHIBATH CIICIIHANBHBIE TIPOSKTHBIE 1 KOHCTPYKTOPCKHAE OCOOCHHOCTH TSI 3AIIUTHI OT
arpecCUBHBIX CBOWCTB HEKOTOPHIX U3 00pabarbiBaeMbIXx xumuuyeckux Bemiects (HF, F,
CIF; u ¢ropunsl ypana). HakoHer, ciieqyeT OTMETHUTh, YTO BO BCEX IMpoOIEccax
KOHBEPCHH ypaHa KOMIIOHEHTHI 00OpYyIOBaHHs, KOTOpPHIE OTAEIHHO CHEIHabHO HE
MpeIHa3HAYeHbl WIX MTOATOTOBIEHBI I KOHBEPCHU YpaHa, MOTYT ObITh OObETUHEHEI B
CUCTEMBI, KOTOpPBhIC CICIUAILHO TIPEAHA3HAUCHBl WM  TOATOTOBJICHBI IS
WCTIONIb30BAHMS B LIEJISIX KOHBEPCHH YpaHa.

CrnenmnaJbHO NMpeJHA3HAYEHHBbIE WJIM NMOATOTOBJIEHHbIE CHCTeMBbI JAJIsi KOHBepPCHHU
KOHIIEHTPAaToOB ypaHoBo# pyasl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHIIEHTpaToB ypaHoBOW pymabl B UO; MOXKET OCYIIECTBIATHCS CHaJalia
MOCPEACTBOM PACTBOPEHUSI PYJbl B a30THOM KHUCIOTE W 3KCTPAKIUU OYHILIECHHOTO
reKcarujpara ypaHWIIUHUTPATa C TIOMOINBI0 TAKOTO PACTBOPHUTENS, KaK TPUOYTHI
dhocoar. 3aTeM rekcaruApar ypaHwIAuHHTpaTa mnpeodbpaszyercs B UO; mmbo
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

MMOCPEACTBOM KOHIICHTpPAIlMA W JIEHUTPAIMH, JUOO0 IOCPEACTBOM HEHTpaIH3aluu
ra3oo0pa3HbBIM aMMHAKOM Ui TONydYeHHs] OUypaHaTa amMMOHHUS C TMOCIeRyIoen
(bunpTparyei, CyrKkoi U KaTbIIMHUPOBAHUEM.

CnenuajbHO NPEeAHASHAYCHHBIC HJIM IOATOTOBJICHHbIC CHCTEMbI JJId KOHBCPCHM
UO3 B UF6

NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UFs MOXKET OCYLIECCTBIATHCS HEIMOCPEACTBEHHO (DTOPHUPOBAHHEM.
Jiis mporecca TpedyeTcss ICTOYHUK ra3000pa3Horo Gpropa wim TpexpTOpUCTOTO XJIOpa.

CrenuajabHO NpeaAHasHA4YCHHbIC UJIM NMOAT0TOBJICHHBIC CHUCTEMBbI AJIA KOHBEPCUM
UO3 B UOz

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UO; B UO, MOXKET OCYIIECTBIATHCS MOCPEACTBOM BoccTaHOBIEHUS UOs
ra3000pa3HbIM KPEKHMHI-aMMHAKOM HUJIM BOJIOPOIIOM.

CnenunajbHO NPEeAHASHAYCHHBIC HJIM IOATOTOBJICHHbIC CHCTEMbI JJId KOHBCPCHM
U02 B UF4

[OACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UO, B UF, MoxkeT ocymecTBIAThECS mocpeAacTBoM peakiuu UO, ¢
razoo0pa3HeM dTopucThiM Bomopoaom (HF) mpu tremmepatype 300-500°C.

CrenuajabHO NpeaAHasHA4YCHHbIC UJIM NMOAT0TOBJICHHBIC CHUCTEMBbI AJII KOHBEPCUM
UF4 B UFG

I[MTOACHUTEJIBHOE 3AMEYAHUE

Kounepcus UF, B UFs ocymiecTBisieTcsi MOCPEICTBOM 3K30TEPMHUUECKONU PEAKIUU C
¢ropom B peaktopHoii Oamue. UFg KOHAEGHCHUpYETCS W3 TOPSYMX JIETYYHUX Ta30B
TTOCPEICTBOM TIPOITyCKaHUsS IOTOKA Tra3a 4epe3 XOJOAHYIO JIOBYIIKY, OXJIAKICHHYIO
no -10°C. dns npouecca TpedyeTcss HCTOYHHK ra3oo0pa3Horo gropa.

CnenuajibHO MpeAHA3HAYEHHbIE WJIM MOAr0TOBJIEHHbIE CHCTEMbI 1JI KOHBEpPCUU
UF, B MeTa/uiu4yecKkuii ypaH

INOSJICHUTEJIbHOE 3AMEYAHUE
KonBepcus UF, B Meramiuueckuii ypaH OCYIIECTBISETCS IMOCPEICTBOM €ro
BOCCTAHOBJICHHS MarfveMm (KpyITHbIE TapTHH) WIM KajubllueM (Majble ITapTHH).

Peakrus ocymecTBIsIeTCs Mpy TEMIIEpaTypax BEIIIE TOUKH 1utaBieHus ypana (1130°C).

CrenuajibHO NpeaAHasHA4YCHHbIC UJIM NMOAT0TOBJICHHBIC CHUCTEMbI AJII KOHBEPCUM
UF6 B UOZ

INOSJICHUTEJIbHOE 3AMEYAHUNE
Konsepcus UF¢ B UO, MOXeT OCYIIECTBIATHCS IOCPEACTBOM OJHOTO M3 TpeX

npoueccoB. B mepom nponecce UFg BoccTanaBnuBaetcst u ruaponusyerca B UO, ¢
HCMONBb30BAaHUEM BOJOpoAa M mapa. Bo Bropom mpouecce UFg ruaponusyercs
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7.8.

pacTBOpPEHHEM B BOAE, ISl OCAXKICHUS AWypaHaTa aMMOHHMS NOOaBIseTCS aMMHAK, a
nuypaHat BoccraHaBnuBaercss B UO, BomopogoM npu Ttemmeparype 820°C. Ilpm
TpeTheM mporecce razoodpasusic UFs, CO, m NH; cMemmBaroTcst B Boze, ocaxmast
ypaHWIKapOOHAT aMMOHHMS. YpaHWIKapOOHAT aMMOHHMS CMELIMBACTCS C IapoM |
BogopoaoM npu temmnepatype 500-600°C nisa npoussoactsa UO,.

Konsepcua UFg B UO, 4dacTo oCyIiecTBISETCS Ha NEPBOM CTYNEHM YCTAaHOBKU IIO
W3rOTOBJICHUIO TOILINBA.

Cﬂelll/laﬂbﬂo NpeIHA3HAYCHHBIC UJIM NMOATOTOBJICHHBIC CUCTEMbI AJ KOHBECPCUU
UF6 B UF4

[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyiiecTBisieTca MOCPEACTBOM BOCCTAHOBJIEHHUS BOJIOPOJIOM.
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