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[1oNONMHUTENBHbLIN NPOTOKOJT
K CornaweHuto mexay Pecnybnukon bypyHan v
MexxgyHapoaHbIM areHTCTBOM NO aTOMHOW
QHEpPrnn o NPMMeHeHUn rapaHTnm
B CBSA3W C [JoroBOpOM O HepacrnpocTpaHeHuu
A0EePHOro OpPYXns

1. Tekcr [omomautenbHOro mporokona k Cormamenuto Mexnay PecrmyOmmkonr bypynmu u
MexXayHapoIHBIM areHTCTBOM 10 aTOMHOM YHEPTUU O MPUMEHEHUU TapaHTui B cBs3u ¢ JloroBopom o
HEPACIPOCTPAHEHUU  SAJEPHOIO 0py>1<1/1911 BOCIIDOM3BOJMUTCA B HACTOSIIEM JOKYMEHTE JUIA
nHopMary BceX WieHOB. COBET YNpaBISIONIUX YTBEPAMI JlOMOTHUTENBHBIN HPOTOKON 13 WIoHS
2007 roga. On Obu1 ognucan 27 centsops 2007 roxa B Bene.

2. B cootBercTBHM cO cTaThedt 17 JlOMOTHATEIHHOTO MPOTOKOJIA OH BCTYIHI B CHITY 27 CEHTIOPS
2007 roxa mocie ero MOAMUCAHUS NPEICTABUTEISIMU BypyHIu 1 ATEHTCTBA.

! Bociipousgeneno B noxymente INFCIRC/719.



INFCIRC/719/Add.1
Annex

[1oNONMHUTESNBHbLIN NPOTOKOJT
kK CornaweHnuto mexay Pecnyonukon bypyHau n
MexgyHapo4HbIM areHTCTBOM MO aTOMHOW
9Heprum o NPUMeHeHuUN rapaHTun
B CBA3U ¢ [JoroBOpPOM O HepacnpoCcTpaHEeHUN
S0EPHOro OPYXNS

[NIPUHUMASI BO BHHUMAHUME, gro Pecmybmuka bypyHmm (B manpHeimmeM wWMeHyeMast
“BypyHon”) uW MexayHapogHOE areHTCTBO IO aTOMHOW DJHEpruM (B JajbHEHIIeM HMEHyeMoe
"AreHTcTBO") ABIAIOTCS yyacTHHKamu CorfaleHns 0 MPUMEHEHUH TapaHTHil B cBs3u ¢ J[oroBopoM o
HEPaCIpPOCTPAaHESHUH SIJIEPHOTO OpYXKHUs (B maibHedeM uMeHyemoro "CorjameHwe o TapaHThsax'),
KOTOpoe BCTyMIIO B cuity 27 centsiops 2007 rona;

YUUTBIBAS xenmanue MeXTyHApOIHOTO COOOIIECTBA €Ile OoJiee YKPEIUTh PEKAM SICPHOTO
HEPACIPOCTPAHCHUSI ITyTEM IIOBBIIICHUS JCHCTBEHHOCTH U 3(PPEKTHBHOCTH CHUCTEMBI TapaHTHI
AreHTCTBa;

HAITIOMMWHASI, 4ro ATEHTCTBO TIPH OCYIIECTBICHWW TapaHTHH JOJDKHO VYHTHIBATH
HeO6XOI[I/IMOCTbI H36€F3Tb CO31aHuA HpeHHTCTBI/Iﬁ 9KOHOMHUYECKOMY U TCXHOJIOTUYCCKOMY PA3BUTHUIO
BypyHmi wim MeXIyHapOTHOMY COTPYIOHHYECTBY B OOJNACTH MHPHOM SACPHOH AEATEIHHOCTH;
coOMoIaTh JCUCTBYIONINE TIOJIOKCHUS B OONACTH OXpPaHBI 3J0POBBS, 0€30MacHOCTH, (HHU3MICCKOH
3allUThI, & TAKXKE APYTHE NEHCTBYIONIME TPEOOBaHMSI O€30IIACHOCTH H MPaBa OT/CIbHBIX JIUII, TPUHUMATh
BCE MEpHI IO 3aIIUTE KOMMEPUECKHUX, TEXHOJIOTHUECKUX M MPOMBINUICHHBIX CEKPETOB, a TaKXkKe APYroi
KoH(pUAeHIMaTpHON HH(DOpPMAIINH, KOTOpasi CTAHOBUTCS €My M3BECTHOI;

I[NPUHNUMAS BO BHUMAHMUE, uto yacrora mpoBeAEHWs M MHTEHCHUBHOCTH MEPOIPHUSTHH,

yKa3aHHBIX B HactosmieM [IpoTokone, OyayT TOAIepKUBaTbCs HAa MHHUMAIbHOM YPOBHE,
COOTBETCTBYIOIIEM IIeIIH TTOBBIIIEHNS IEHCTBEHHOCTH 1 3()()EeKTUBHOCTH TapaHTHA ATEHTCTBA;

HACTOSIILMM BbypyHmu it ATEHTCTBO COTJIACHITHCH O HHKECTICTYFOIIIEM:



CBs3b MEXAY HACTOAIIIUM ITPOTOKOJIOM U COT'JIAIIEHUEM O T'APAHTUAX

Crarbs 1

ITonoxenust CornaimeHuss o rapaHTHSIX NPUMEHSIOTCA K HactosuieMy [IpoTokonmy B Tol mepe, B
KaKOH OHH COOTBETCTBYIOT MOJIOKEHUSIM Hactosmero lIpotokona u coBMecTMBl ¢ HUMH. B cimydae
NPOTHBOpEUYN MEXKIy MonokeHusiMH CorNalmeHusi O TapaHTHAX M IOJIOXKEHMAMH HACTOSIIEro
IIpoTokona mpuMeHsIOTCs MOJ0KeHHs HacTosmero [IpoTokona.

HPEJOCTABJIEHUE HH®OPMAIIUU

Cratps 2

a. Bypynau npenocraBiser AreHTCTBY 3asBIICHHE, COJEpIKallIee:

i)

iii)

vi)

o0rmree onvcanve W MH(OOPMALINIO, YKA3bIBAIOIIYI0 MECTO MPOBEINCHHUS OTHOCSIIINXCS K
AIepHOMY  TOIUIMBHOMY  IIMKIy  HAy4YHO-MCCIEJOBAaTENIbCKUX M OIBITHO-
KOHCTPYKTOPCKHX palOT, HE CBS3aHHBIX C SICPHBIM MaTepyalioM, OCYIIECTBIIEMBIX
rae-nmudo, KOTOphle (MHAHCHUPYIOTCS, IIONYYMJINM KOHKPETHOE paspelieHue WiIn
KOHTPOJIUPYIOTCS MJIM OCYIIECTBIIIOTCS OT MMeHH bypyHau;

OTIPE/ICIICHHYI0 ATEHTCTBOM Ha OCHOBE OXKHJAEMOT'O MOBBIIICHHS JCHCTBEHHOCTH HIIH
3¢ GEKTUBHOCTH U COTJIaCOBaHHYIO ¢ BypyHIu MH(pOpMAIHIO O Kacarollecs rapaHTuii
IKCIUTYyaTallMOHHON JIeATeIBbHOCTH Ha YCTAHOBKaX M B MeECTaX  HAXOXKJICHHS BHE
YCTaHOBOK, IJIe OOBIYHO HCTIONB3YETCS SIICPHBIA MaTepUal;

oO11ee onrcaHue Kax/JI0ro 3JaH|s Ha KaXXIO0W TUIOIIA/IKe, BKIIIOYas €ro MCI0Ih30BaHME,
1, €CJTA 3TOTO HEJOCTATOYHO, - OMUCAHUE €T0 COAEPKUMOT0. ITO OIMUCAHUE BKITFOYAET
KapTy TaKoM IUIOIIAJIKH;

OmMCcaHWe MaciTada onepaunﬁ 1 KaXI0Iro MECTa HaXO0XICHHA, HMCIOLICTO
OTHOIICHHUE K ACATCIBbHOCTH, y1(a38.HHOf;I B [IPUJIOKCHUU Ix HACTOALIEMY HpOTOKOJ'Iy;

MH(POpPMaIHIO, YKa3bIBAIOIIYI0O MECTO HaXOXKAEHHMS, SKCIUTyaTallHOHHOE COCTOSHHUE H
OLICHOYHbIE TO/OBBIC IPOHM3BOJICTBEHHBIC MOIIHOCTH YPAHOBBIX pYIHHUKOB H
000OraTUTEIbHBIX ~ YCTAHOBOK M  TOPHEBBIX  OOOTaTUTENBHBIX  yCTAHOBOK H
CYIIECTBYIOIIMN TOMOBONH 00BEM MPOM3BOJACTBA TAKUX PYJHHKOB U OOOTaTHUTEIBHBIX
ycTaHoBOK il bypyHnu B nenoM. bBypyHmu mpenocrasiseT mo 3ampocy AreHTCTBa
JaHHBIE O CYILECTBYIOIIEM TOZ0BOM O0OBEME IPOM3BOACTBA OTAEIBHOIO PyJHUKA HIH
oOoratutenbHON ycTaHOBKH. [IpenocraBnenne 3Toit nHpOpMaLuN He TpeOyeT BeACHUS
NOAPOOHOTO yyeTa SiIEpPHOT0 MaTepHana;

HHGOPMAIIHIO OTHOCUTEIHHO UCXOTHOTO MaTepHalia, KOTOPBIN €Ille He TOCTUT COCTaBa 1
YUCTOTHI, KOTOPHIC JENAIOT €ro MPHUTrOJHBIM ISl W3TOTOBJICHHS TOIUIMBA FUTU
M30TOITHOTO 00OTAIIEeHHNS, BKITIOYAIOIIYIO:

a) KOJINYECTBA, XUMHUYECKHUH COCTaB, HCIOJb30BAaHUE WM MPEanojaracMoe
UCMOJb30BAHUE TAKOTO MaTepuana, HE3aBUCUMO OT €ro SIepHOro Wi
HESIICPHOTO HCIIONB30BAHMSA, IS KOKIOTO MECTa HaxokiaeHus B bypyHmu, B
KOTOPOM TaKOW Marepuaq NPUCYTCTBYET B KOJMUYECTBAX, MPEBBIIIAIOIINX
JIeCATh METPHUYECKUX TOHH ypaHa W/WIIM JBaIaTh METPUUECKUX TOHH TOPHS, a
JUIST IPYTHIX MECT HaXOXKICHHS C KOJMYIeCTBaMH 0ojiee OIHON MeTpHIecKOi
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vii)

viii)

TOHHBI - O0OIlee KOMMYECTBO i bypyHAu B IelIoM, €cid 3TO ofIiee
KOJIMYECTBO TIPEBBINIACT JECSITh METPHUUYECKHX TOHH YypaHa WM JBajllaTh
MeTprdecknx TOHH Topus. [Ipenocrasienue 3Toil mHpOpMau He TpeOyeT
BeJICHUSI OJPOOHOTO yUeTa sIEpHOr0 MaTepHaia;

b) KOJIMYECTBA, XUMHUUYECKHI COCTaB M TMYHKT Ha3HAYEHUsS KaKIOW SKCIIOPTHOM
MOCTaBKH W3 BypyHIHM Takoro MaTeprana Ui KOHKPETHBIX HESAEPHBIX Ieiei B
KOJINYECTBAX, MPEBBIIIAIOIINX:

1) JIECSITh METPUUYECKUX TOHH YpaHa, WIM IS IOCJIEI0BATENbHBIX
9KCHOPTHBIX IOCTABOK ypaHa U3 bypyHau B 0/HO U TO e TOCyAapcTBo,
KaxJas U3 KOTOpPBIX MEHEe JEeCSITH METPUYECKHX TOHH, HO CyMMa
KOTOPBIX IIPEBBIIIACT JECATh METPUUECKUX TOHH B TEUEHUE I0/1a;

2) ABaguaTb MCTPUYCCKUX TOHH TOpUA, WIKM [JId IOCICAO0BATCIBHBIX
9KCHOPTHLBIX TOCTABOK TOPUS U3 Byp}IH,Z[I/I B OJHO U TO K€ roCyaapcTBo,
KaXXIasa M3 KOTOPBIX MEHEC ABaAlaTh METPUYCCKUX TOHH, HO CyMMa
KOTOPBIX NPEBBIMIACT ABAAATHE METPUICCKUX TOHH B TCUCHUE I'0/1a,

C) KOJIMYCCTBA, XAMHAYCCKUH COCTaB, MECTO HaXOXJICHHUA B HACTOAMICEC BpPEMI U
HCIIOJIb30BaHUC WJIM MPEAINoJIaracMoc HCII0JIb30BaHUC Ka)Koi HMHOpTHOﬁ
IIOCTaBKH B BypyH,I[I/I TAaKOro Marepuaia Ijid KOHKPETHBIX HEAACPHBIX 1eneit B
KOJIMYCCTBAX, MMPCBBIMIAOMINX !

1) JIeCATh METPUYECKMX TOHH YypaHa, WM JUId TOCIEJOBaTEIbHBIX
UMIIOPTHBIX TOCTaBOK ypaHa B BypyHmu, kaxmas M3 KOTOPBIX MEHee
JECSTH METPUYECKHX TOHH, HO CyMMa KOTOpBIX IIPEBBIIIAET AECSTh
METPUYECKHUX TOHH B TE€UEHHUE T0/1a;

2) JIBaJIaTh METPUYECKUX TOHH TOPHS, WIM JUIS TOCIEI0BATEIbHBIX
UMIIOPTHBIX TIOCTaBOK TOpHsI B BypyHIH, Kakaas U3 KOTOPHIX MEHEe
JBAALIATH METPUYECKMX TOHH, HO CYMMa KOTOPBIX HPEBBIIIACT
JIBAILIaTh METPUYECKUX TOHH B TEUECHUE rO/1a;

Opd TOM TIOHMMAaHWH, 4YTO MpEACTaBlieHHEe WHQOpMAIlMM O TaKOM MaTepHae,
MpeHA3HAYSHHOM Il HESAEPHOTO WCIIONIb30BAHUS, TOCIE TOTO KaK OH JOCTHTHET
OKOHYATEIhHOW (POPMBI CBOETO HESIIEPHOTO HCIOIh30BaHMUs, HE TPEeOyeTcs;

a) MH()OPMAIMIO OTHOCHUTENBFHO KOJNWYECTB, BUAOB HCIIOJB30BAHUA M MeECT
HAXOXXIEHUA SAIEPHOIO Marepuana, OCBOOOXKIEHHOTO OT TapaHTHH B
COOTBETCTBUH CO cTaTheit 36 Cornamenus o rapaHTusx;

b) WHQOPMAIMIO OTHOCHUTENBFHO KOJHMYECTB (KOTOpass MOXET HWMeTh (GopMy
OIICHOK) M BHUJIOB HCIIOJB30BAHUS B K&KIOM MECTE€ HAXOXKICHHS SIEPHOTO
MarepHrana, OCBOOOXIEHHOTO OT TapaHTHH B COOTBETCTBHH CO CTaTheil 35 b)
Cornamenus o TapaHTHIX, HO ellle He HaXOISAIIEeToCcs B OKOHYATEIbHOH (hopme
JUISL HeSIIEPHOTO HCTIONB30BaHMS, B KOIMYECTBAX, PEBBIIIAONINX YKa3aHHBIC B
cratbe 36 CormnamreHust o TapanTusx. llpenocraBinenue 3Toi UHGOpPMAIMK HE
TpeOyeT BeleHus MOAPOOHOT0 yueTa AepHOro MaTepuaa;

WHGOPMAIIMIO OTHOCUTENFHO MECTa HAXOKICHUS W JTabHEUIICH 06pa6OTKI/I 0OTXOJ0B
CpPEIHETO  WJIM  BBICOKOTO  ypOBHS ~ aKTUBHOCTH, COJEpKAaIlUX  IUTyTOHUH,
BBICOKOOOOTAIIEHHBI ypaH WiIH ypaH-233, B OTHOIIEHHWH KOTOPBIX IPHMEHEHUE
rapaHTHid OBLIO MPEKPAIIECHO B COOTBETCTBHH O cTarheil 11 CormamieHus 0 rapaHTHIX.
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Jns memu NaHHOTO IMyHKTa "nmanbHeimas oOpaloTka" He BKIIIOYACT MEpeyNaKoBKY
OTXO/I0OB WJIM HX JalbHeilllee KOHIWIMOHMPOBaHWE, HE MpeaycMaTpUBaroNee
pa3zIeNIeHNs 2IIEMEHTOB, TS XpaHEeHHS HIIN 3aXOPOHCHUS,;

CJICAYIOIIYHO I/IH(I)OpMaLII/IIO OTHOCHUTCIBbHO  COIJIaCOBAaHHOI'O 060pyI[OBaHI/I$I n
HCAACPHOI'0 MaTcpurajia, NEPCUUCIICHHBIX B IIPHUJIOKCHUN II:

a) N0 KaXIOOH OSKCHOPTHOM moctaBke u3 bBypyHam Takoro obopymoBaHus u
MarepHana: uaeHTUUKAIKS, KOJIWYECTBO, MECTO MPEAIoIaracMoro
UCIIOJb30BaHKUA B TOCYJapCTBe-TOMydaTee U Jlara WIA B COOTBETCTBYIOILMX
ClTy4asix o)KuaeMas Jata SKCTIOPTHOM MOCTaBKH;

b) M0 KOHKPETHOMY 3alpocy ATEHTCTBAa, MOATBEpKAcHUE bypyHmm Kak
UMITOPTUPYIOIINM TOCYAAPCTBOM HH(OPMAIIMH OTHOCHTEIIBHO HKCIIOPTa TAKOTO
00opynoBaHus U MaTepuana B BypyHau, mpenoctaBieHHONH ATEHTCTBY IpyTHM
TOCYIApCTBOM;

o0mme IUIaHsl Ha HpeIlCTOHHII/Iﬁ JIECATWICTHUN nepuoj, HMMCEKIME OTHOLICHHE K
Pa3sBUTHUIO SAACPHOIO TOIUIMBHOI'O HHKIIA (BKJ'IIO‘I&SI IJIAaHUPYEMBIC OTHOCAIINECA K
SIIEPHOMY TOIUIMBHOMY MKy HAyYHO-HCCIIENOBATEIILCKHUE U ONIBITHO-KOHCTPYKTOPCKHE
pa6OTI>I), Koraa OHM YTBCPXKACHBI COOTBETCTBYIOUIMMH KOMIICTCHTHBIMU OpraHaMu B
bypysmu.

BypyHau npuiaraet Bce pa3yMHbIE YCUIIHS, C TEM YTOOBI MPEJOCTaBUTh ATEHTCTBY CIIEIYIOILYIO
uH(pOopMaIHIO:

i)

ob1ee omvcanie U UHOOPMAIIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIUXCS K
AACPHOMY TOILIMBHOMY UKITY HaYYHO-HCCICAOBATCIILCKUX u OIIBITHO-
KOHCTPYKTOPCKHX PaboT, HE CBA3AHHBIX C SIACPHBIM MATEPUATIOM, KOTOPbIE KOHKPETHO
OTHOCSTCS K 00OTaIleHHIO, TIepepadoTKe SIAEPHOTO TOIUTMBA MIIH K 00pabOTKe OTXOJ0B
Cp€aHETO NI BBICOKOI'O YPOBHA AKTUBHOCTH, coacpiKalmnx HHYTOHHﬁ,
BBICOKOOOOTAIICHHBIN ypaH WK ypaH-233, OCYIIEeCTBIsEMBIX Tae-In00 B bypyHau, HO
KOTOpble HE (UHAHCHPYIOTCS, HE TMOMYYMJIM KOHKPETHOTO pa3pelieHHs WId He
KOHTPOJUPYIOTCSI BypyHIM MM HE OCYIIECTBISIIOTCS OT UMeHH bypynmu. [lns nenw
JIAHHOTO TMyHKTa "00paboTKa" OTXOMIOB CPETHETO WIIM BHICOKOTO YPOBHS aKTUBHOCTH HE
BKJIIOYAET  TEPEYNMaKOBKY  OTXOMOB WM  HUX  KOHIUIHOHHPOBAaHHE,  HE
NpelyCMaTPUBAIOIIEE Pa3ZeeHHs SIIEMEHTOB, TS XpAaHSHUS WITH 3aXOPOHEHNS;

oOliee OmMUCaHWE JACATSIBHOCTM W CBEACHHS O JIMIIE WIM OpraHu3allvy,
OCYILIECTBIISIIONIMX TakKyl JIEATEIbHOCTh B ONPEJCIICHHbIX ATEHTCTBOM MeECTax
HAXOXJICHHS 3a MpeleliaMH IUTOIIAIKH, KOTOPBIC, [0 MHEHHIO ATEHTCTBA, MOTJIU Ol
(hyHKIIMOHAITLHO OBITH CBSI3aHKI C ACATEIBHOCTBIO Ha ATOMH iomaake. [IpenocraBnenue
Takod WH(OPMAIMK SBISETCS TPEAMETOM KOHKpEeTHOro 3ampoca AreHTcrBa. OmHa
MPENOCTABIISIETCSA B KOHCYJIbTAIlUU C ATEHTCTBOM 1 CBOEBPEMEHHO.

Ilo 3ampocy ArenrctBa bypyHAW maeT yTOYHEHWS WM Pa3bsCHEHUS IO00W WHQOpMAIWH,
MIPEIOCTABICHHON B COOTBETCTBUM C HACTOSIIEH CTaThel, B TOM CTENeHH, B KOTOPOH OHA UMEET
OTHOIIICHUEC K LICIIN FapaHTHﬁ.



Cratpsa 3

BypyHnnu npenocrapisier AreHTCcTBY B TeueHue 180 mHel mociie BCTYIUIEHUS B CHITY HACTOSIIIETO
[Iporokona uHpOpMAIIKIO, O KOTOPOI TOBOPUTCS B CTaThe 2.4 1), iii), iv), V), vi) a), Vii) ¥ X) 1 B
cratbe 2.b 1).

Bypynmu mpemocraBisieT ATEHTCTBY J0 15 Mas Kamoro roja oOHOBIICHHYIO HH()OPMAITHIO, O
KOTOpPOI TOBOPUTCS B IyHKTE a. BHIIIE, 3a MEPUOJ, OXBATHIBAIOIIMN MPEAIICCTBYIOIIHIA
KaneHaapHeid Ton. Ecnmm panee mpemocraBiieHHass WH(GOPMAIUS OCTalach 0e3 W3MEHEHHWH,
Bypysam yBegomisieT 00 3TOM.

BypyHmu npenocraBisier ATeHTCTBY 0 15 Mas kakmoro roia HHGOPMAIUIO, OMPEACICHHYIO B
cTarbe 2.a.vi) b) u ¢), 3a mepro, OXBaTHIBAIOIIHINA TIPEIIICCTBYONTNI KaJICHIAPHBIH TO/.

BypyHnu exekBapTaibHO MPENOCTaBISCT ATEHTCTBY WH(OPMAIHIO, ONpENEeNeHHYI0 B CTaThe
2.a.ix) a). Dta MHPOPMAIHS NPEIOCTABISECTCS B TCUCHHUE IECTUACCATH THEW MOCIe OKOHYAHUS
KaKJIOTO KBapTaja.

Bypysmu mpenocraBisier ATEHTCTBY WH(OpPMAIIHIO, ONpEAeiIeHHYI0 B cTaThe 2.a.viii), 3a 180
JTHEH IO OCYIIIECTBIICHUS JaTbHEHIIEH 00paboTKH, M 10 15 Mas KakIoro roja HHGOpMaIuo oo
W3MEHECHUSIX MECT HaxOXKICHHS 32 TIEpPHOJ], OXBATHIBAIOIIUIA TPEIIIECCTBYIOIINNA KaJeHIApHBIA

rona.

BypyHIu 1 AreHTCTBO JAOTOBapHBAIOTCS O BPEMEHH M YacTOTE MPEAOCTaBICHUsS WH(OpMAIHH,
OIIpEe/ICNICHHOH B CTaThe 2.a.ii).

Bypynmn npenoctaBimsier ATEHTCTBY WHGOpPMAIIMIO, OMPENCICHHYI0 B cTaThe 2.a.iX) b), B
TEUEHHE IISCTUACCITH THEH TOCIIE MOCTYIUICHHS 3a1poca OT ATEHTCTRA.

IIOHOJIHI/ITEJII)HHﬁ JOCTYII
Cratpsa 4

HI/DKCCJ'IC,I[YIOH.IGC OPUMCHSCTCA B CBA3M C OCYHICCTBJIICHHCM JOMNOJJHHUTCIBHOIO JOCTyIa B

COOTBETCTBHH CO CTaTheH 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBHUT LEIIN MEXAaHUCTUYCCKU WJIM CUCTEMATHYCCKU IPOBEPATH I/IH(l)OpMaHI/IIO, 0
KOTOpOﬁ TOBOPUTCH B CTATbC 2, OJTHaKO ATEHTCTBO HMEET HAOCTYII K:

1) TFO00OMYy MECTy HaxOXKACHHs, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHON OCHOBE C IIeJIbI0 00ECTICUeHUST YBEPEHHOCTH B OTCYTCTBUHU HE3asBICHHBIX
SIEPHOTO MaTeprasa 1 JAesTeIbHOCTH;

i) TFO0OMY MECTy HaxOXKAEHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM c., B IEIIX
pelIeHHs BONPOCA, CBS3aHHOTO C MPaBWIBHOCTBIO M MOJHOTOH HMH(OpMaimy,
MPENOCTABIICHHON B COOTBETCTBUM CO CTaThel 2 WM B LEISIX YCTpPaHEHUSA
HECOOTBETCTBUSI, CBA3aHHOTO € 3TOM nH(opMaImeii;

iii) TF000MY MECTY HaXOXKICHHS, O KOTOPOM TOBOPHTCS B CTaThe 5.a. iii) B TOH cTereHH, B
KOTOPO# 3TO HEOOXOOUMO ATEHTCTBY JUIS TOATBEPKICHHS JUIs Leled TapaHTHH
3asBiieHns1 BypyHIu o craryce yCTaHOBKM WIIM MECTa HaXOKACHUS BHE YCTaHOBOK, TIIE
paHee 0OBIYHO HCIIOIB30BAIICS SIIEPHBII MaTepua, Kak CHATBIX C 9KCILTyaTalluH;



1) 32 WCKIIIOUYCHHWEM CJIydyaeB, YKa3aHHBIX B MYHKTE ii) HIKE, ATCHTCTBO HAIpaBIsieT
Bypynau npeaBaputensHOE YBEIOMIIEHHUE O IOCTYIIE MO KpaitHel mepe 3a 24 yaca;

i) B OTHOIIEHWH JOCTyNa K JIOOOMY MeCTy Ha IUIOIIaJIKe, KOTOPBIM 3ampamiBaercs B
COYETaHHU C TIOCCHICHUSMH [UIi TPOBEPKH HH(POPMAIUK O KOHCTPYKIMH WIH C
MHCHCKUMSIMU ISl CTIELUANbHBIX LEJNeH MM OObIYHBIMH HHCICKUUSIMA HA 3TOH
IUIOIIAKE, CPOK MPEIBApUTEIBHOIO YBEAOMJIEHMS, €ClId ATEHTCTBO oOpaimaercst ¢
3ampocoM 00 3TOM, COCTaBIsIeT, IO KpaidlHeH Mepe, [Ba Yaca, OJHAaKO B
UCKITFOUMTENIBHBIX 00CTOSATENBbCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacoB;

MIPEIBAPUTEIILHOE YBEAOMIICHHE HAMpPABISIETCS B IHUCBMEHHOM BHJIE M B HEM KOHKPETHO
YKa3bIBAIOTCS MPHYHMHBI JIOCTYIIA U JCATEIBHOCTh, KOTOpasl JOJDKHA OBITh OCYIIECTBIICHA BO
BpEMsI TAKOTO JIOCTYTIa;

B CIIy4yae BOIPOCA WJIM HECOOTBETCTBUSI ATEHTCTBO NMPENOCTaBIsIeT bypyHayu BO3MOXKHOCTD AaTh
Pa3bsICHEHHE M CIIOCOOCTBOBATh PELICHUIO 3TOrO BOMNPOCA WIM YCTPAHEHHIO 3TOrO
HECOOTBETCTBUS. Takas BO3MOXKHOCTb OyIeT NPEAOCTaBILITHCA 10 HAIpPABIECHHS 3ampoca o
JOCTYTE, €CIM TOJbKO ATEHTCTBO HE COYTET, YTO 3aep)KKka B IPENOCTaBICHWH IOCTYIA,
BO3MOYKHO, HaHECEeT yIepO LienH, ¢ KOTOPOH 3amparInBacTcsl 3TOT JOCTyl. B mobGom cimydae
ATEHTCTBO HE AeNaeT KaKUX-I100 BHIBOAOB B OTHOLLIEHHH BOIIPOCA MM HECOOTBETCTBUS JI0 TEX
nop, moka bypyHau He OyAeT npeaocTaBieHa Takasi BO3MOKHOCTB;

ecnu ¢ BypyHaum He NOCTUTHYTO WHOHM IOTOBOPEHHOCTH, AOCTYI OCYIIECTBIISICTCSI TOJIBKO B
TeueHHne OOBIYHOTO paboyero JHS;

Bypynau umeer mpaBo Ha CONPOBOXKIECHHUE WHCIEKTOPOB ATrEHTCTBA BO BpeMs JAOCTyIa
MIPEICTABUTEIIMU BypyHIU Npy yCIIOBHH, YTO 3TO HE 33JCP>KUBAET BBIIIOJIHEHUE HHCIIEKTOPAMU
cBOMX (DYHKIIMI MITM HHBIM 00pa3oM He MPEMSATCTBYET ITOMY.

Cratpda 5
BypyHau npenocTaBniser AreHTCTBY TOCTYII K:

1) TF000MY MECTy Ha IJIOILAJIKE;

i) MOOOMY MECTy HaxOXKICHHUS, ONpelcicHHOMY bypyHIM B COOTBETCTBHH CO
craTbeil 2.a.v)-viii);

1ii) 000N CHATOM € DKCIUTyaTallil YCTAaHOBKE FUIM CHATOMY C JKCIUTyaTalldd MECTy
HaxXO0XXJICHHA BHE YCTAHOBOK, I'/IC paHCC 0OBIYHO MCIIOJIL30BAJICS HIleprIﬁ Marepuai;

TF000MY MeECTy HaxXOXKIEeHHUs, OIpeAelIeHHOMY BypyHIM B COOTBETCTBHM CO cCTaTheH 2.a.i),
cTatbeit 2.a.1v), craThei 2.a.1X)b) Wi ctaThei 2.b., TOMUMO TeX, 0 KOTOPBIX TOBOPHUTCS B ITyHKTE
a.l) BBIIIE, TIPU YCJIOBUH, YTO, €CNM BypyHIM HE MMEET BO3MOXHOCTH IIPEIOCTaBUTH TaKOM
noctyn, bypyHnu npuiaraet Bce pasyMHbBIE YCHIMS U HE3aMEJTUTENFHOTO YIOBIETBOPSHUS
TpeOoBaHMI ATEHTCTBA C TIOMOIIBIO HHBIX CPEIICTB;



MF000MYy MECTy HaxOXKJIEHHS, ONpeleIeHHOMY ATEHTCTBOM, IOMHUMO TEX MECT HaXOXKICHHUS, O
KOTOPBIX TOBOPHUTCA B IyHKTax a. U b. BhIIe, B LEMSIX 0TOOpa Mpod OKpysKaromed cpenpl B
KOHKPETHOM MECTE€ HaXO)KICHHs IPHU YCIOBHUHM, YTO, ecii BypyHnum He MMeeT BO3MOXHOCTH
MpPEeAOCTaBUTh TakoW JOCTyN, bypyHmum mnpuiaraer Bce pa3yMHbBIE  YCHUIHS IS
HE3aMEUTUTEIFHOTO  YIOBJIETBOPEHUST TpeOOBaHMH AreHTCTBA B MNPWICKAIIUX MECTax
HaXOXKIECHHS WM C IOMOILBIO HHBIX CPEICTB.

Cratbs 6
IIpu ocyIiecTBIEHHUH CTaThH 5 ATEHTCTBO MOKET BEHITIOIHATE CIICAYIOIINE BUIBI NESTCILHOCTH:

B OTHOIICHUH JOCTyIla B COOTBETCTBHH CO CTaThel 5.a.1) WM iii): BH3yalbHOE HAOIIONICHHE,
0TOOp MPOO OKPYIKAIOIICH Cpepl; HMCIOJIB30BAHUE YCTPOHCTB Uit OOHAPYKEHUS U N3MEPCHUS
paguanuu; onevyaTblBAHUE W NPHMEHEHHE APYTUX HICHTHOUIUPYIOUIMX M YKa3bIBAIOIINX Ha
BMELIATEIbCTBO YCTPOMCTB, ONPEACNEHHBIX B JlOMONMHUTENBHBIX MOJIOXKEHUSX; MPUMEHEHHUE
IPYTHX OOBEKTUBHBIX MEp, TEXHHYECKas OCYILECTBUMOCTh KOTOPBIX OblIa NMOATBEPXKICHA U
UCTIONIF30BaHME KOTOPBIX ObII0  coryiacoBaHo CoBETOM  yHpaBISIOMMX (B AajbHeiIem
nmeHyeMbM "CoBeT") 1 Toclie KOHCYIbTAIi MeXTy ATeHTCTBOM U BypyHm;

B OTHOILICHUU JIOCTYIa B COOTBETCTBUM CO CTaTheil 5.a.11): BU3yalbHOE HAOJIOACHHE; MOJCUCT
VYETHBIX EJIMHUI[ SJEPHOTO MaTepHaya; Hepa3pyllarollue U3MEepeHus U OoTOop Tpol;
UCTIOJIb30BAHKUE YCTPOIMCTB Uil OOHAPYKEHHS W M3MEPEHUS paJualliy; U3YYCHHUE YUCTHBIX
JOKYMEHTOB, KAaCaIOIIUXCsI KOJTMIECTBA, POUCXOKACHHS M pa3MelIeHHs1 MaTepuaia; oToop npoo
OKpYIKAFOIEH Cpe/bl; MPUMEHEHUE IPYTUX OOBEKTUBHBIX MEpP, TEXHUUYECKAs OCYIIECTBUMOCTh
KOTOPBIX ObLJIa MOATBEPIKACHA U UCTIONB30BaHUE KOTOPBIX ObLIO coryiacoBaHo COBETOM M TOCIE
KOHCYJIbTallui MeX1y AreHTCTBOM U bypyHu;

B OTHOIIIEHHH JIOCTYIa B COOTBETCTBUH CO CTaThel 5.b.: BH3yanbHOe HaOmoaeHne; 0TOOp MPod
OKpY KaroIeH Cpebl; WCTIONB30BAHNE YCTPOICTB IiIsi OOHApYKEHUS W U3MEPEHUs paJvalliu;
N3Yy4YCHUC KacCaromiuxcs I“apaHTI/Iﬁ IMMPOMU3BOACTBCHHBIX W OTTPY30YHBIX YUYETHBIX JOKYMCHTOB,
NPUMECHEHHE JIPYTUX OOBCKTHBHBIX MEp, TEXHHMYECKash OCYIIECTBUMOCTh KOTOPBIX ObLla
TIOJITBEPIK/ICHA ¥ MCIIOJIh30BaHHE KOTOPBIX ObLIO coriacoBaHo COBETOM U TOCE KOHCYIIBTAIUA
Mexay AreHTcTBOM U BypyHnu;

B OTHOILIECHUM AOCTYIIa B COOTBETCTBHM CO CTaThel 5.c.. 0TOOp Mpo0 OKpyXKaroIiei cpeasl U B
Cllydae, €ClIM pe3yJbTaTbl HE IO3BOJIIOT PELIMTh BONPOC WM YCTPAHUTh HECOOTBETCTBUE B
MecTe HaxOXJEHHS, OIpeAeIeHHOM ATEHTCTBOM B COOTBETCTBUM CO  CTaThel S.c.,
UCIIOJB30BaHHE B O9TOM MECTE€ HAXOXKACHHS BU3YaIbHOTO HAOMIOJACHHS, YCTPOHCTB IS
OOHapy>KeHUsI U M3MEPEHUs] paJualiyd M IIPUMEHEHHE IO COIVIACOBAHUIO MEXAy bypyHmu u
ATEHTCTBOM JIpYTUX OOBbEKTUBHBIX ME.

Crarpst 7

Ilo mpockbe Bypynmu ArentctBo M BypyHau 1oroBapuBaroTCsi B OTHOILCHUH PETYIUPYEMOTO
JOCTylla B paMKax Hacrosmero IIporokosa ¢ 1enbpl0 NPEJOTBPAIIEHHS —PACKPBITH
YYBCTBUTEIIBHOW C TOYKH 3pEHHsS SIEPHOTO pPACIpOCTpaHEeHHs WH()OPMAIMH, BBINOJIHEHUS
TpeboBaHMi 0€30MacHOCTH WM (PU3MUECKOW 3alUThl WM C LEIbl0 00eCHeYeHHs 3aIluThl
HaxofsIIeicss B 4aCcTHOM COOCTBEHHOCTH WM KOMMEPUYECKH YYyBCTBUTEJIBHOM HH(OpMAIWH.
Taxkue TOroBOPEHHOCTH HE TPEMSATCTBYIOT ATEHTCTBY OCYIIECTBISITH JEATENFHOCTh, KOTOpas
SIBISIETCSL  HEOOXOAMMOHM aist  oOecriedeHHs: yOeAWTENbHOH YBEpPEeHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SIIEPHOTO MaTepHalla U JEATeIbHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKACHHUS,
BKJIIOYAsl pellieHHe JIF0O0ro BOIPOCa, OTHOCSILETOCS K IIPABWIIBHOCTH U ITOJHOTE HH(YOPMALH, O
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KOTOPOH TOBOPUTCS B CTaTbe 2, WM YCTPaHEHWE HECOOTBETCTBHS, OTHOCAIIETOCS K OTOMH
uHOpMAIIHH.

b. BypyHau MokeT Tpu TNpeaoCTaBICHHH HWH(OpMAIMH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
nH()OPMUPOBaTh ATEHTCTBO O MECTaxX Ha IUIOIIAJKE MM B MECTe HaxXOKICHHS, HAa KOTOPBIX
MOJKET MPUMEHATHCS PEryIUPYEMbIN TOCTYII.

C. ﬂO BCTYIIJICHUA B CHUITY TIFOOBIX HGO6XO,I[I/IMLIX ﬂOHOJ’IHI/ITCJ’ILHLIX MOJIOKSHUM BypyHI[I/I MOXCECT
HpI/I6CFHyTL K pEeryJInpoBaHHIO JOCTYyIIa B COOTBECTCTBUU C IOJIOXKCHUSIMU ITYHKTA a. BBIIIC.

Cratbg 8

Huuto B Hactosmem Ilporokone He mpensTcTByeT bypyHau nmpeaocTaBiaTh ATEHTCTBY JOCTYH K
MECTaM HAXOXICHUS B JIONIOJHEHHWE K TeM, O KOTOPHIX TOBOPHUTCS B CTaThsiX 5 W 9, WIM NPOCHTH
ATEHTCTBO O NMPOBEJCHHU ACSATEIBHOCTH TI0 TPOBEPKE B KOHKPETHOM MECTE HAXOXKACHUS. ATEHTCTBO
HE3aMeUINTENIBHO NPUJIaraeT BCe PasyMHBIE YCHIIMS JUIS OCYIIECTBICHHUS IEHCTBHI B COOTBETCTBHU C
TaKoO! MPOCKOOH.

CraTtpg 9

BypyHmu npefocraBisieT ATeHTCTBY JJOCTYI K MECTaM HAXOXICHHS, OMPECICHHBIM ATEHTCTBOM
JUTsE 0TOOpa MPOO OKpPY’KaKOIIel cpeibl Ha OOLIMPHON TEPPUTOPHUH, ITPU YCIOBUH, YTO €Clid bypyHau He
UMEET BO3MOXKHOCTH IPEJOCTaBUTh TAKOW JOCTYH, To BypyHIu mpuiaraet Bce pa3yMHbIC YCHIIUS JIJIS
YIIOBJICTBOPEHUST TPEOOBAHUIT ATEHTCTBA B AIBTCPHATHUBHBIX MECTaX HAXOXICHHUS. ATEHTCTBO HE
3aMpammuBacT TaKOW IOCTYN J0 TeX TOop, Moka OTOOp Mpo0 OKpyKaromield cpefpl Ha OOUTHMPHOM
TEPPUTOPUU U TIPOLICAYPHBIC MEPHI JJIS €ro MPOBEACHUS He yTBepkKIeHbI COBETOM M HE TPOBEICHBI
KOHCYJIbTAIIMH MEXY ATEHTCTBOM U BypyHH.

Cratps 10
AreHTcTBO HHpOpMUpPYET bypyHm 0:

a. JIESTEIBHOCTH, OCYIIECTBICHHON B pamMkax Hacrtosmero IIporokona, BKirouasi IeSTENBHOCTh B
OTHOILCHUH JIOOBIX BOIPOCOB MJIM HECOOTBETCTBHUM, KOTOPHIE ATEHTCTBO JIOBEJIO IO CBEICHUS
bypynau, B mpenmenax IIECTHIECATH JHEH TIOCIE OCYLIECTBIEHHS ATEHTCTBOM OTOM
JIeSITENIbHOCTY;

b. pe3yibTaTaX ACATCIBHOCTU B OTHOLICHUH JIIOOBIX BOITPOCOB WJIN HeCOOTBeTCTBHﬁ, KOTOPBIC
ATeHTCTBO JOBCJIO OO0 CBCACHUA BypyH)II/I, 0 BO3MOXXHOCTU CKOp€C, HO B m000M ciy4dac B
TCUCHUC TpUALATH HHEﬁ TIOCJIC MOJTYYCHUS ATEHTCTBOM 3THX PE3YIbTAaTOB,

C. BbIBOJAX, KOTOPBIC OHO CACIAJI0O B PE3YJbTATC CBOCH JCATCIbHOCTH B COOTBCTCTBHH C
HACTOAIIUM HpOTOKOJ'IOM. Takue BBIBOJBI IIPECAOCTABIIAKOTCA CIKECTOAHO.



HA3HAYEHUME UHCIIEKTOPOB ATEHTCTBA
Crarps 11

a. 1) ['enepanbHblii mupektop yBemommsier bypynam o0 yrtBepxknenuu CoBeToM Jr000TO
JOJDKHOCTHOTO JIMIa ATEHTCTBA B Ka4eCTBE MHCIIEKTOpa 1o rapantusaM. Eciu Bypynom
He u3BenaeT ['eHepanbHOrO IUPEKTOpa O CBOEM OTKIOHEHHH TaKOIrO JIOJDKHOCTHOTO
JMIa Kak MHCTeKTopa Ansd BypyHou B TedeHHe Tpex MecALeB IMOocie MOydeHus
yBeZoMieHHs 00 yTBepxkzaeHun COBETOM, WHCHEKTOP, O KOTOPOM TaKUM O0pa3oM
yBenomieHa bypynay, cautaercs Ha3HaueHHBIM B bypyHu.

i) ['eHepanbHBIil AUPEKTOp, ACHCTBYS B OTBET Ha Mpock0y BypyHmu mimu o coOCcTBEHHOM
MHUIMATHBE, He3aMeIuTenbHo HHopMupyeT BypyHnu 00 0T3bIBe Ha3HAYEHH JII0O0T0
JIOJDKHOCTHOTO JIMIIA B KAUECTBE MHCIIEKTOPA A1 bypyHau.

b. YBemomieHne, 0 KOTOPOM TOBOPHUTCS B MYHKTE a. BBIIIE, CUATACTCS MOIYyYeHHBIM bypyHmn
yepe3 CeMb JHEH Iocje [aThl HampaBlieHHs ATEHTCTBOM TaKOro YyBeAOMIIeHWS bypyHan
3aKa3HOU KOPPECIIOHACHIINEN.

BU3bI
Cratpg 12

BypyHau B TeyeHME OJHOTO Mecslla TOCHE TONYyYSHHs 3ampoca 00 3TOM, NPEIOCTaBISCT
YKa3aHHOMY B TaKOM 3alpoce HAa3HAYCHHOMY WHCIIEKTOPY COOTBETCTBYIOIIYIO MHOTOKPATHYIO
BBE3HYIO/BBIC3IHYIO /WM TPAH3UTHYIO BH3BI, KOTOPBIE TPEOYIOTCS IS OOECTiCUeHHs] WHCIIEKTOPY
BO3MOYKHOCTH Bbe3[la U TPEObIBAHUS HA TEPPUTOpUH BypyHIM B LIENSIX BBIIOIHEHUS ero/ee (pyHKIIUA.
JIroOble 3ampolIeHHbIC BW3bl JCHCTBUTENBHBI HE MEHEE OJHOTO ToJla W B Cliydae HEOOXOIMMOCTH
BO300HOBIISIIOTCS HA TIEPHO]T HA3HAYEHHST HHCTIEKTOpa B BypyHin.

JOIOJIHUTEJIBHBIE IMIOJTOKXEHUSA
Cratpg 13

a. B tex ciywasx, korga BypyHau wim ATEHTCTBO yKa3bIBaIOT HA HEOOXOIUMOCTH ONPEEIUTH B
JIOTIOTHUTENBHBIX TOJIOKEHUSIX, KaKUM 00pa3oM CleAyeT MPHUMEHSTh MEPbhI, HU3JI0KEHHBIC B
HacrosimieM [Ipotokone, BypyHmu u ATeHTCTBO COTJIacOBBIBAIOT Takue JlOMONHUTENbHBIC
TIOJIOKEHHSI B TEUEHHE JIEBSHOCTA JHEH 1ociie BCTYIUIEHUs B Crily Hactosero [Iporokoma mmm,
B TEX CIyYasx, KOr/a yKa3aHHe Ha HEOOXOIUMOCTh TaKuX JlOMOTHUTEIBHBIX MMOOKEHUH TacTCs
rocje BCTYIUICHHUSI B CHily Hacrtosiero IIpoTokona, - B TeueHHe AEBSHOCTA THEH MOCie AaThl
TaKOT0 YKa3aHHS.

b. Jlo BCTymuIeHUsI B CHITY JIFOOBIX HEOOXOMUMBIX J[OMOTHUTENBHBIX MMOJIOKEHUH ATEHTCTBO UMEET
TPaBO MPUMEHSTHh MEPBI, U3JI0KEHHBIE B HacTosieM [IpoTokore.
CUCTEMBbI CBsA31
Cratps 14

a. Bypynnu naer paspemieHne ATEHTCTBY CBOOOIHO HCIONB30BaTh IS CIY)KEOHBIX Ienei
CHCTEMBI CBSI3U MEXIy MHCIIEKTOpaMu AreHTcTBa B bypyHnu u LleHTpansHbIMU yupeXIeHUAMH
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ATEHTCTBa W/WITH PETMOHATIBHBIME OI0PO, BKITIOUAs Tiepeiady B HEABTOHOMHOM WITH aBTOHOMHOM
pexuMe MH(OPMAIMHU, MOCTYNAIOWEH OT yCTPOMCTB, YCTaHOBICHHBIX ATCHTCTBOM B HEJISIX
COXpaHEHUs] W/WiIM HaOMIONCHUs, WIM M3MEpeHus, UM oOecleurBaeT 3allUTy TaKOH CBS3M.
ATEHTCTBO Tocje KOHCYNbTallMii ¢ BypyHan mmeeT mpaBo HCIIONB30BaTh YCTAHOBJIEHHBIE Ha
MEXIYHAPOAHOM YPOBHE CHUCTEMBI NMPSIMOW CBA3M, BKJIIOUasl CIIyTHUKOBBIE CHCTEMBI U JIpyTHUE
BUJIBI JaNibHEH CBS3W, HE Wcrojib3yemble B bypynmn. Ilo mpockbe bBypynmn wmmm AreHTcTBa
HOAPOOHOCTH, Kacaroluecs OCYIIECTBJICHMS 3TOr0 IIyHKTa B OTHOLIEHMH II€PEAadd B
HEaBTOHOMHOM MJIM aBTOHOMHOM pEXHME HH(pOpPMalWH, TOCTYHAloUIel OT YCTaHOBJICHHBIX
ATEHTCTBOM YCTPOWCTB COXpaHEHMs W/WIM HAaOMIOICHUS WIN AJIsl U3MEPEHUH, ONpenesioTcs B
JlomOTHUTENBHBIX TTOJIOKEHHSAX.

[Ipu ycraHoBIIeHHU CBSI3UM M Tiepenave UH(OpMAIKy, Kak 3TO NpeayCMaTPUBACTCS B ITYyHKTE a.
BHIIIIC, HAICKANIM 00pa3oM  YUYUTHIBACTCS HEOOXOIUMOCTH  OOCCIICYCHUS — 3allUTHI
Haxo/IsIIIeiicsl B YaCTHON COOCTBEHHOCTH MJIM KOMMEPUYECKH 1yBCTBHTEIBHON MH(DOPMAIMN UITH
ToW MH(OPMALIUHU O KOHCTPYKITHHU, KOTOPYIo BypyHm cuutaer 0c000 1yBCTBUTEIBHOM.

3AIIIUTA KOHOUJIEHIUAJIBHON HHO®OPMALIUA
Cratps 15
ATEHTCTBO TIOJIEPKHUBAET CTPOTH pekuM obecriedeHus S3(Q(EKTUBHON 3aIUTHI OT PACKPBITUS
KOMMEPUECKUX, TEXHOJIOTHYESCKUX M MPOMBIIIICHHBIX CEKPETOB M JAPYroi KOHGHICHIMATLHOM
uH(OpMAIIMY, KOTOpas CTAHOBHUTCS €My HM3BECTHOM, BKJIIOYAs TaKyl HH(opMaIMioo, KoTopas

CTAHOBHTCS M3BECTHOU AT CHTCTBY B XO/JI€ OCYLICCTBJICHUA HACTOALICTO HpOTOKOJ'Ia.

Pexxum, 0 KOTOpOM TOBOPHUTCS B ITyHKTE a. BBINIE, BKIIOYACT, B YAaCTHOCTH, ITOJIOKCHHUS,
OTHOCSIIHECS K:

1) OOTIMIM MIPUHIIATIAM ¥ CBSI3aHHBIM C HIMH MepaM 110 00paIeHio ¢ KOHQHUICHITNATBHOMN
uHpopMarnueii;

i) YCIIOBHSIM HaiiMa IepCOHaa, KacaroIMMCs 3aIlUThl KOH(PUICHIMAIbHOM HH(popManuy;

iil) npoueaypaM B cilydae HapylmleHHH WM SKOOBl MMEBLIMX MECTO CIIydasX HapyLIeHHS
KOH(pUACHIIATBHOCTH.

Pexum, 0 KOTOPOM TOBOpUTCS B IIYHKTE @. BBIIIE, YTBEPKIACTCS U IMEPUOANYECKU
paccmarpuBaetca CoBETOM.

IMPUJIOKEHUA
Cratbs 16

[Ipunoxenuss K HacTosAmeMy [IpOTOKONY SBISIOTCS €ro HEOThEMJIEMOM 4YacTbio. 3a
WCKJTFOUCHUEM TIeJiell BHECEHHWS IIONpaBOK B TpwiokeHws, TepmuH "IIpoTokon", kak oOH
YIOTPEOIISETCS B HACTOSILEM JOKYMEHTE, 03Ha4yaeT [IpOTOKOI 1 PUIIOKESHUS BMECTE B3SThHIC.

B mepeueHp BUAOB AESATENBHOCTH, YKa3aHHBIX B NPHJIOKEHHH |, M mepeyeHs 000pynOBaHUS U
Marepuana, YyKa3zaHHbIX B TmpwiokeHud II, CoBeroM MOTYT BHOCHTBCS TIONPAaBKH IO
pekomeHmanuu co3ganHoii CoBeToM pa0Oodeil rpyImbl SKCIEPTOB OTKPHITOro coctaBa. JlroOas
Takas MOIIpaBKa BCTYTNAET B CHITy UepE3 YETHIPE MecALa Imocie ee NpUHATUS COBETOM.



BCTYIIVIEHUE B CUJ1Y
Cratpg 17

Hacrosmmit IIpoTokoa BCTymaeT B CHIIy IMOCI]E €ro MOANMCaHus MpeCcTaBuTe sIMU bypyHau u
AreHTcTBa.

I'eHepabHBIN TUPEKTOp HE3aMEIIMTEITHFHO HHMOPMUPYET BCE TOCYAAPCTBA - WICHBI ATCHTCTBA
0 T000M 3asSBJICHHU O MPUMEHEHWHU Hactosmiero [IpoTokona Ha BpEMEHHON OCHOBE M O €0
BCTYIUICHUU B CHITY.
OIIPEAEJIEHU S
Cratps 18
Hns nenelt nacrosmero [Ipotokona:
OTHOCAIIMECS K SIAEPHOMY TOIUIMBHOMY LIMKJIY HAy4YHO-MCCIENOBATEILCKUE W OIBITHO-

KOHCTPYKTOPCKHUEC Da6OTBI O3HAYar0T ACATCIbHOCTb, KOTOpAasd KOHKPETHO OTHOCUTCS K J'IIO60My
ACIICKTY pa3pa60TKH nmponecca Uil CUCTEMbI mo00ro u3 CJICAYHOLICTO:

KOHBEPCHH SAECPHOTO MaTepuaa,
- oboraieHus sIepHOro MaTepuana,
- M3TOTOBJICHUS SACPHOTO TOIUINBA,
- PpeaKTOpOB,

- KpUTUYECKHX COOpOK,

- mepepaboTKH SACPHOTO TOILTUBA,

- o0paboTkm (HE BKJIIOYAs IICPEYHNAKOBKM WM  KOHAWIMOHUPOBAaHUS, HE
NPEAyCMAaTPUBAOIICTO PA3CICHUS 3JIEMEHTOB, JJIsl XPAaHCHUS] WA 3aXOPOHCHHS)
OTXOJIOB CPE/IHETO0 WIIM BBICOKOTO YPOBHS aKTUBHOCTH, COJACPIKAIIUX ILTYyTOHHIA,
BBICOKOOOOTAIIEHHBIN ypaH WiIH ypaH-233,

HO HC BKJIIOYAIOT ACATCIIBHOCTb, OTHOCALIYIOCSA K TCOPCTUYCCKUM WIN q)YH}_'[aMGHTaJ'IBHBIM
HAYYHbIM HCCJICAOBAHUAM WM K HAYYHO-HCCICHOBATCIBCKMM U OIIBITHO-KOHCTPYKTOPCKHUM
pa60TaM I10 MPOMBIIIIJIEHHBIM ITPUMEHCHUAM PAIUOU30TOIIOB, MEAUIIMHCKUM, THAPOJIOTHICCKUM
A CCIbCKOXO3SHCTBCHHBIM MPUMCHCHHUAM, H3YYCHUIO HOCHGILCTBI/Iﬁ 1 30J0POBbA U
Oprmammeﬁ CpCAbl U IO YCOBCPUICHCTBOBAHUIO TCXHUYCCKOI'O O6CJ'Iy)KI/IBaHI/IH;

IUIOIIAJKA O3HAa4yaeT TEPPUTOPHIO, TIpaHUIBI  KOTOpOW  ompeneneHel bypynau B
COOTBETCTBYIOIICH MH(MOpPMAMM O KOHCTPYKIHMH YCTaHOBKHM, BKJIOYas OCTaHOBJIECHHYIO
YCTaHOBKY, a TaK)kKe€ B COOTBETCTBYIOIICH WH(OpMAIMHA O MeCTe HaXOXICHUS BHE yCTAaHOBOK,
rae 0OBIYHO HCIIOJIB3YETCA HﬂepHLIfI MaTt€puajl, BKIIOYas 3aKPbITOC MECTO HAXOXJICHUSA BHE
YCTaHOBOK, TJIe PaHee UCIOIB30BaJICs AACPHBIA MaTepran (KOTOPhIE OrpaHHYUBAIOTCS MECTaAMHU
HAXOXJICHHS, TIe UMEIOTCS TOpSYre KaMephl WIH OCYIIECTBISIIACh AEATEbHOCTh, CBSI3aHHAS C
KOHBEpPCHEH, O0OOTaIleHneM, H3TOTOBICHHEM WM TiepepadoTkoil TorumBa).  [lmomamka
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BKJIIOYAET TAKKe BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTHIMH BBIIIE YCTAaHOBKOM
WIM MECTOM HaXOXKACHUs, C UENbI0 TPENOCTaBICHUS WM WCIIOIB30BaHUS CYIIECTBEHHBIX
CPEICTB 00ECIIEUCHHs, BKIIIOYAs: TOPSIre KaMephl 111 00pabOTKH 00JTyYeHHBIX MaTepHAIOB, HE
COoZIepXKallluX SIACPHBIA MaTepHhai; YCTAHOBKU ISl OOpa0OTKM, XpaHCHUS M 3aXOPOHCHUS
OTXOJOB; a TaKXKE 3[aHUS, CBSA3AHHBIE C COIJIACOBAaHHOM AEATENBbHOCTBIO, OMNpecTeHHOM
BypyHIw B COOTBETCTBHM CO CTaThei 2.a.1v) BBIIIIE;

CHATAasg C OKCIUTyaTallik YCTaHOBKA WJIM CHATOE C DKCIUTyaTallik MECTO HaxXOXKACHHS BHE
YCTaHOBOK O3HA4alOT OOBEKT WM MECTO HaXOXKICHHS, HAa KOTOPBIX JEMOHTHPOBAHbI MM
ClieTIaHbl HETIPUTOIHBIMA K AKCIUTyaTalllii OCTaBIIHECs KOHCTPYKIMU M 000pPYZIOBAaHUE, BaXKHBIC
JUI1 ee(ero) HWCIONIb30BaHUS, TaK YTO OHA(OHO) HE HCIONB3YyeTcd Uil XpPaHEHUs SJIEPHOTrO
Mareprana U He MOXKET Jajiee MCIIOJb30BaThCs ISl OOpalICHUsl C SIACPHBIM MaTepuajioM, €ro
00pabOTKH WA UCTIOTb30BaAHUS;

OCTaHOBJICHHAsA YCTAaHOBKA HMJIM 3aKPbITOC MCCTO HAXOXKACHHIA BHC YCTAHOBOK O3HAYAIOT 00BEKT
WM MCECTO HAXOXACHUS, DKCIUTyaTallkdd KOTOPBIX MNPCKpAIICHA WU U3 KOTOPLIX U3BAT HZ[epHBIﬁ
MaTe€puall, HO KOTOPBIC HE CHATHI C OKCILTyaTalluu,

BBICOKOOOOTAIIIEHHBI ypaH O3HadaeT ypaH ¢ oOorameHneM 20% WM BBIIE 10 W30TOITY
ypana-235;

0TOOp Npo0 OKpy’Karomeld cpeibl B KOHKPETHOM MecTe HaXOXKJICHWS O3HauyaeT OoTOop mpod
OKpY’Karolel cpenpl (HAapuUMep, BO3AYyXa, BOABL, PACTHTEIBHOCTH, IOYBBI, 3arps3HECHUi) B
OTIpeJieTIeHHOM ATEHTCTBOM MECTE€ HAaXOXIEHHS W HEMOCPEACTBEHHOW ONHM30CTH OT HEro C
LETbI0 COACUCTBUS ATCHTCTBY B MOJATOTOBKE BHIBOZAOB 00 OTCYTCTBMH HE3asIBJICHHBIX SACPHOTO
MarepHaia Wik sACPHON NesITeNIbHOCTH B TOM ONPEIeNICHHOM MECTE HaXOXKACHNS;

0oT00p MpOo0 OKpYXKAIOIIeH cpefbl Ha OOIIMPHOW TEPPUTOPMU O3HA4YaeT OTOO0p mpod
OKpY’KaIOIIel cpelbl (HampuMmep, BO3ayXa, BOJIbI, PACTUTEIBHOCTH, ITOYBBI, 3arPS3HCHUI) B psiie
OTIPE/ICIICHHBIX ATEHTCTBOM MECT HAaXOXKJICHHS C IETbI0 COMICHCTBHSI ATEHTCTBY B MOJTOTOBKE
BBIBOJIOB 06 OTCYTCTBHUU HE3aABJICHHBIX SACPHOTO0 Marcpuajia WU HIIGpHOfI JCATCIIBHOCTH Ha
OOIIMPHOW TEPPUTOPUH;

STIEPHBIA MaTepHa COTJIACHO ONpEACTICHHUIO, TaHHOMY B cTaThe XX YcCTaBa, O3Ha4aeT 000
WCXOAHBI Marepuan WM JI000H CHelMaTbHBIA paclIeIUIIOMMACS MaTepran.  TepMuH
UCXOJHBIM Marepuaj HE JIOJDKEH TOJIKOBAaThCS MPUMEHUTENIBHO K PYIE WIM OTXOAaM PYIBI.
JIroboe ompenenenue, manHoe COBETOM B COOTBETCTBHHM cO cTarhbeit XX VYcraBa ATeHTCTBA
Tocle BCTYIUIEHHS B crily Hactosmiero IIporokomna, koTopoe pacmmpseT CIHCOK MaTepHasoB,
CUUTAIOLINXCS] UCXOAHBIM MM CHELUATBHBIM PACIIETIIOIMMCS MaTEpHaIoM, BCTYIIAET B CHITY
B paMKax Hactosiero ITpoTokona Toneko nocne npuHatus bypynau;

YCTaHOBKA O3HAYACT:
1) peaKkTop, KpPUTHIECKYI0 COOpKY, 3aBOJ 10 KOHBEPCHH, 3aBOJ II0 HM3TOTOBJICHHIO,

nepepabaThIBAIOLIYI0 YCTaHOBKY, YCTaHOBKY UL pa3fieieHHs U30TOIOB WIN OTAEIIbHOE
XPaHWIHUILLE; HIH

i) MF000e MECTO HaXOXKICHUS, TIe OOBIYHO UCIONB3yeTcs SICPHBI Marepuan B
KOJINYECTBAX, MPEBBIIAOLINX OJUH d(PPEKTUBHBINA KAIOTPaMM;

MECTO HaXO)KIEHUSI BHE YCTAHOBOK O3HAudaeT JI0OOH OOBEKT WM 000 MECTO HaXOXKICHMS,
KOTOpbIe HE SABJIAIOTCS YCTaHOBKOW, M TJ€ OOBIYHO HCIONB3yeTcs SACpHBIA Marepuail B
KOJIMYECTBAX, PABHBIX OZHOMY 3(h(EKTUBHOMY KWJIOTpaMMY HJIM MEHEe.
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COBEPHIEHO B Bene 27 centsa6ps 2007 roma B ABYX 3K3eMIUIIpax Ha (paHI[y3CKOM W
AHTJIMMCKOM A3BbIKAX, MIPUYEM 00a TeKcTa SIBIISIIOTCS PaBHO ayTCHTUYHBIMU.

3a PECIIYBJIMKY BYPYH/IU: 3a MEXXIYHAPOJTHOE AI'EHTCTBO I10
ATOMHOU SHEPT'UU:

(IToamucs) (IToamucs)

Homutuns bapancupa Ana Mapus Yerto

[ocon Pecriy6iuku Bypynaun B bepiune 3amectutens [ eHepaTbHOTO TUPEKTOpa
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I[MPUJIOXEHUE 1
MEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCSA B CTATBE 2.a.iv)
HACTOSLLEI'O ITPOTOKOJIA
1) H3roTtoBieHue poTOPHBIX TPYO i HEeHTpUYT MK cOOpKa Tra30BBIX LEHTPHPYT.

PoropHble TpyOb! A1 IEHTPUQYT 03HAYAIOT TOHKOCTEHHBIE IMJINH/IPEI, OIIMCAaHNE KOTOPBIX
npuBeneHo B pazzene 5.1.1 b) npunoxenns 1.

I'azoBble neHTpUGYIHU O3HAYaOT LEHTPU(YTH, ONMUCAHHE KOTOPBIX IIPUBEIECHO BO BBOJHOM
3aMeuaHuu K pazzeny 5.1 npunoxxenus 11.

i) Uzrotosnenne mnddy3noHHBIX OaphepoB.

[Juddysnonable  Gapbepbl 03HAYAIOT TOHKWE IOPHCTHIC (QUIBTPBI, OMHCAHHE KOTOPBIX
npuBeieHo B paznene 5.3.1 a) npunoxkenwns 1.

iii) Wsrorosnenue nim cOOpka CUCTEM, UCIIOIB3YIOMINX Ja3ePhl.

CucreMbl, WCIOJIB3YIOIIME JIA3€phl, O3HAYAIOT CHUCTEMBI, BKJIIOYAIOIIUE TE IPEIMETEI,
ONMCAaHUE KOTOPBIX IIPUBEIACHO B pazzene 5.7 npuitoxenus II.

iV) HzroroBneHue nim c6op1<a QJICKTPOMArHuTHBIX CCIapaTOPOB U30TOIIOB.

SHGKTDOMaFHI/ITHBIe CeTIapaToOpPbl U30TOMOB O3HAYAIOT TC€ MPEAMETBI, O KOTOPLIX I'OBOPUTCA B
paznene 5.9.1 npunoxenus I 1 KoTopeie cofepkaT MCTOYHUKH HOHOB, OMHCAHWE KOTOPBIX
MpHUBEICHO B paszene 5.9.1 a) npunoskenns 11.

V) H3roroBieHue uin c60p1<a KOJIOHH WJIU SKCTPAKITUOHHOT'O 060pyI[0BaHI/IH.

KoJIOHHBI MM IKCTPAKIIMOHHOE 000PY/I0BaHKME O3HAYAIOT T€ MPEAMETHI, ONMHCAHHE KOTOPHIX
MPUBEJCHO B pa3aenax 5.6.1,5.6.2,5.6.3,5.6.5,5.6.6, 5.6.7 u 5.6.8 npunoxenus 11.

vi) W3roToBiieHue pas3ieiuTebHBIX COIMEN KM BHUXPEBBIX TPYOOK /ISl adpOAMHAMUYECKOrO
oOorarieHus.

PaspenurenpHble  colula WM BHUXPEBbIE TPYOKM JUIS ad3pOJMHAMUYECKOIrO 00OoramieHus
O3HAYaIOT pa3eTMTENIbHBIE COIIa U BUXPEBble TPYOKH, OMHCaHWE KOTOPHIX MPUBEIEHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 1.

vii) Nsrorosrenne nimm cOOpka CUCTEM T€HEPAITH yPaHOBOH ITIa3MBbl.

CucTeMBbl TeHepalluy YPaHOBOW IIa3Mbl O3HAYAIOT CHCTEMBI JIsl TEHepalud ypaHOBOH
TJ1a3Mbl, ONIMCaHUE KOTOPBIX MpUBEJIEHO B pazzene 5.8.3 npunoxenus 1.

viii)  M3roToBieHue IIMPKOHUEBEBIX TPYO.

LlupkoHueBble TPYObl O3HA4YAIOT TPYOBI, OMUCAHHE KOTOPBIX IMpHBEAEHO B pasnene 1.6
npunoxenus II.




Xi)

xii)

xiii)

Xiv)

XV)

HpOI/I3BO)ICTBO WM TIOBBIIIICHUE KaUeCTBa THKEIION BOJbI HJTH ﬂeﬁTepHﬂ.

Tspkenasi Boa WiIH ICHTEPU O3HAYAIOT IEHTEePHiA, TSOKEIYI0 Boay (OKCHI IeHTepusi) 1 iro0oe
JIPyroe COCMUHEHUE JCUTEepHsi, B KOTOPOM OTHOIICHUE YHUCIA aTOMOB JCHTEPHUS K YHUCITY
aToMOB Bogopoza npesbimaet 1:5000.

Wsrorosnenue rpaduta saepHON YUCTOTHL

I'padur snepHOl YMCTOTHI O3HA4aeT IpaduT, yYpOBEHb YHCTOTHI KOTOPOTO BBINIE, YEM
5 MHJUTHOHHBIX YacTeli GOPHOTo SKBUBANICHTA, a INIOTHOCTH NpeBbimaet 1,50 r/em’.

HzrorosneHue KOHTGﬁHCpOB JJIA 06nyquH0ro TOIIJIMBA.

KonreiiHep Juisi 0OJIyYEHHOTO TOILIMBA O3HAYACT €MKOCTH JUIS MEPEBO3KU W/WIM XPaHEHHUS
OOJIy4EeHHOTO TOIUIMBA, OOECIEYMBAIOLIYI0 XHMHUYECKYIO, TEIUIOBYI0 M PaAHalMOHHYIO
3aIIUTY, a TAKXKE OTBOJ TEIUIa Pacrazia BO BpeMsl IIEpeMELIEeHNs, IEPEBO3KH U XPaHCHUSI.

H3rorosieHue PCAKTOPHLIX YIIPABIAOMINX CTCp)KHeﬁ.

PeaKTODHI)Ie YIIPABJIAIOIHNC CTCPKHU O3HAYAIOT CTCPIKHU, OIMMMCAHUE KOTOPBIX IPHUBEACHO B
pasnene 1.4 npunoxxenus I1.

NzroToBnenne 6€30MacHbIX C TOYKH 3pEHUS] KPUTUIHOCTH OaKOB U pe3epByapoB.

BesonacHble ¢ TOYKHM 3pEHUS KPUTHYHOCTH OakW M pe3epByapbl O3HAYAIOT TE€ IMPEIMETHI,
ONMCaHKe KOTOPBIX MPUBEACHO B paznenax 3.2 u 3.4 npumnoxxenus 1.

H3roroBieHne MallIluH JJIA py6KI/I O6ﬂy‘ICHHLIX TOIINTMBHBIX 3JICMCHTOB.

MammuHs! Ut pyOKH 00Ty9IeHHBIX TOIUIMBHBIX SIEMEHTOB 03HAYaI0T 000pyI0BaHHE, OTIMCAHNE
KOTOPOTro MpuBeneHo B pazaene 3.1 npuioxenus 1.

Coopy’KeHHe TOPSTIuX KaMmep.

lopsiuve kamepbl O3HAYAIOT KamMepy WM COSAWHCHHBIE MEXIy CO00i KaMephbl OOIIHM
00BEMOM He MeHee 6 M’, CHaO)KCHHbIC 3aIUTON, pPaBHOW WM TMPEBBINAONICH SKBHBAICHT
0,5M GeroHa IUIOTHOCTBIO 3,2 T/cM® win Gosee, YKOMILJICKTOBaHHBIE O0OPYIOBAHUEM IS
MIPOBEJICHHUS OTIEpalnii ¢ KCIOIB30BAaHUEM JIICTAHIIMOHHOTO YIIPABIICHHUS.




IMPUJIOKEHUE 11

INEPEYUEHb COI'JTACOBAHHOI'O OBOPYIOBAHUMA 1 HEAJIEPHOI'O MATEPUAJIA JAJIA
OTUYETHOCTU OB DKCHOPTE U UMITOPTE B COOTBETCTBUU CO CTATBEM 2.a.ix)

1.1.

1.2

PeakTopsl 1 peakTopHOE 000pyI0BaHME
KomMmIutekTHBIE sijlepHbIE PEAKTOPBI

Snepusle  peakTopbl,  CIOCOOHBIE  paboOTarth B peXHME  KOHTPOIUPYEMOU
CaMOTIOJIEPKUBAIOIEICS  LIETTHOM peakuu JeJIeHHs, MCKIIoYas pPeakTopbl HyJIEBOU
MOIITHOCTH, KOTOPBIE OMPEICIISIOTCS KaK PEaKTOPBI ¢ MPOCSKTHBIM MaKCHUMAIILHBIM YPOBHEM
MIPOM3BOJICTBA ILTYTOHUS, HE TipeBbIatonmmM 100 rpaMMoB B ToI.

I[NTOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIii peakTop" B OCHOBHOM BKJIFOYAET Y3JIbl, HAXOSIIMECS BHYTPU KOpPILyca peakTopa
WIM HENOCPEICTBEHHO NPHUMBIKAIOIINE K HEMy, 0OOpyIOBaHHE, KOTOPOE KOHTPOJHUPYET
YPOBEHb MOIIHOCTH B AaKTHUBHOM 30HE, W KOMIIOHEHTHI, KOTOpbhIe OOBIYHO CO/AEpXKar
TEIUIOHOCUTEIbh TEPBOrO KOHTYpa aKTUBHOM 30HBI pPEaKkTopa, WIM BCTYNAalOT C HUM B
HETIOCPE/ICTBEHHBIN KOHTAKT WM YIPABIIIIOT HM.

He mpeamnonaraercsi MCKITIOUEHHE PEaKTOPOB, KOTOpPHIE HaaJeXaluM o0pa3oM MOriu Obl
MOABEPTHYThCA MOAU(UKALMK [T TPOU3BOJACTBA 3HAYUTEIHHO OOJIBIIEr0 KOJIWYECTBA, YeM
100 rpaMMOB IJTyTOHUS B roj1. PeakTopsbl, peaHa3HaueHHbIE JIJIS ITTUTENIbHOM SKCIUTyaTalluu
Ha 3HAYUTENBHBIX YPOBHSX MOIIHOCTH, HE3aBHCUMO OT CTENEHH HX BO3MOXKHOCTEH
MIPOU3BO/ICTBA IUTYTOHUS, HE PACCMATPUBAIOTCS KaK "peakTophl HYJIEBOM MOIIHOCTHU".

PeakTopHbIe KOpIyca BHICOKOT0 IaBJIEHUS

Mertammnyeckue Kopmyca B c60pe WM HUX OCHOBHBIC 4YaCTH 3aBOACKOI'0O HM3TOTOBJICHUA,
KOTOPBIC CTICHHUATIBHO IMTPESAHA3SHAYCHBI WJIN IMOATOTOBJICHEBI JI1 pa3MCUICHUA B HUX aKTHUBHOM
30HBI ANCPHBIX PCEAKTOPOB, KAK OHU ONPCACJIICHBI B ITYHKTC 1.1. BBIIC, H CITIOCOOHBIE
BBIICPIKHUBATDH pa60qee JAABJICHHUC TCIUIOHOCHUTEIIA MIEPBOI'O KOHTYPA.

[NOSACHUTEJIBHOE 3AMEYAHUE

Bepxusis tumTa KopIryca BBICOKOTO JaBJIEHHS PEaKTOpa OXBATBIBAeTCSA ITyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHHSI, YAaCTh KOPITyca BBICOKOTO JaBJIECHUS.

BHyTpenHue gactu peakropa (HarmpuMmep, MOAIEPKUBAIOIINE KOJOHHBI M TUIUTHl aKTHBHOU
30HBI M ApyTWe BHYTPEHHHE YacTH KOPITyca, HANPaBIIOMIME TPYOBI U PEryIMpPYIOIINX
CTEp KHEM, TeTIOBbIE 3KPaHbI, IEPErOPOAKH, TPYOHBIE PELIETKH aKTUBHOW 30HBI, TJIACTHHBI
mddy3opa u T.1.) OOBIMHO MOCTABISIOTCS ITOCTABIIMKOM PeakTopa. B HEKOTOPHIX Cirydasix
OIIpe/ieTIeHHbIE BHYTPEHHHE OMOPHBIE KOMITOHEHTHI BKJIFOUAIOTCS B M3TOTOBJIEHHE KOpITyca
BBICOKOTO JIaBJIE€HHUS. OTH TIPEIMETH SBIAIOTCS JIOCTATOYHO BAKHBIMH C TOYKH 3pPEHHUS
0€30MacHOCTH U HAJEKHOCTH IKCIUTyaTallil PeakTOpOB (U, CIEA0BATENbHO, C TOUKH 3PEHUS
TapaHTHHHBIX 0053aTEIHCTB M OTBETCTBEHHOCTH MTOCTABIIMKA PEAKTOPa), YTOOBI MX IMTOCTaBKa
BHE paMOK OCHOBHOT'O COIJIAIIEHHs O IMOCTaBKE CaMOI0 peakTropa He craja Obl OOBIYHON
npakTukod. [lodToMy, XOTS OTHENbHAs TMOCTaBKa OJTHUX YHHKAIbHBIX, CIHEHUAIBHO
MIpeHA3HAYSHHBIX ¥ TTOATOTOBIEHHBIX, BAYKHBIX, KPYITHBIX M IOPOTOCTOSIINX TPEIMETOB HE



1.3.

1.4.

1.5.

1.6.

1.7.

00s3aTeILHO 6y,E[CT pacCMaTpruBaThHCA KAaK BhbIIaJaronias nu3 C(bCpLI HUHTCPECOB, TaKoM CI1ocod
MOCTABKU CUHUTACTCA MaJIOBEPOATHBIM.

MamuHbI IJIA 3aIPY3KHU U BBITPY3KH PCAKTOPHOI0 TOILVIMBA

ManwumyisropHoe 000pyA0BaHHUE, CIICITHATFHO MPEAHA3HAYCHHOE MITH TTOATOTOBJICHHOE TS
3arpy3Kd WM W3BJICYCHUS TOIUIMBA W3 SIACPHBIX PEAKTOPOB, KaK OHHU OMNPEICICHBH B
myHkTe 1.1. BbIlIE, KOTOPOE MOXKET HCHOJB30BATHCS, KOIZA PEaKTOp HaXOMUTCA IOJ
Harpy3Koi, WM 00JaJaeT TEXHHIeCKUMH BO3MOKHOCTSIMH JJTSI TOYHOT'O TIO3UIIMOHUPOBAHHUS
WA OPUEHTHUPOBAHMUS, TTO3BOJISIONIMMHI MTPOBOIUTH HA OCTAHOBJICHHOM PEAKTOPE CIIOKHBIC
paboThl MO TEperpy3Ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEACTBCHHOC
HaOJFOICHNE WM TIPSIMOM TOCTYT K TOILIUBY.

PeakTopHbIe ynpasJisiiolue CTepKHH

Crep)XHH, CHENWATBFHO TIpeTHa3HAYeHHbIE WM TOATOTOBJICHHBIE IS  YIIPaBICHUS
CKOPOCTBIO PEaKIINH B SICPHBIX PEAKTOPax, KaK OHU OMPEICIICHbI B ITyHKTE 1.1. BBIIIIE.

[NOAACHUTEJIBHOE 3AMEYAHUE

CIO,I[a JK€ BKJIIIOYAKOTCA, IIOMHUMO 4YaCTH, IIOT. JIOIIAFOIICH HeﬁTpOHLI, €€ OIOpHBIC U
IMMOJABCCHBIC KOHCTPYKIIUU, €CJIN TOCTaBKa MPOU3BOAUTCA pa3ACIIbHO.

PeakTopHble TPyObl BLICOKOTO JABJIEHUSA

TpyOsl, KOTOpBIE CIIENUATBEHO MPEIHA3HAYCHBI MM TTOJTOTOBJIEHBI VIS Pa3MEIICHHs B HHUX
TOIUTMBHBIX 3JEMEHTOB M TEIUIOHOCHTENS MEPBOTO KOHTYpa B pPEaKTopax, Kak OHH
omnpeneneHsl B TyHKTe 1.1. BbIme, mpu pabGodeMm aaBieHuH, mpeBbimatomeMm 5,1 Mlla
(740 dbyHT/KB. MHOIIM).

Lupkonnenbie TPyObI

TpyObr wmu cOopkr TpyO W3 METAIMUECKOTO IUPKOHHUS WM €ro CIDIABOB, 10 BECY
npesbrmatonte 500 KT B TeueHHe JI000ro 12-MecsSYHOTo Meproza, KOTOpPHIC CIEIHATBEHO
MpeAHA3HAYCHBI WU TIOATOTOBJICHBI ISl UCTIONIhb30BaHHS B PEAKTOpax, KaK OHU OMpPEICICHBI
B myHKTe 1.1. BBIIIE, U B KOTOPHIX OTHOIICHWE MO BeCy radHUs K IUPKOHHIO MEHBIIE
yem 1:500.

Hacochl epBoro KOHTypa TeNJIOHOCHTEJISI

Hacocel, crnenuanbHO TpemHa3HAUCHHBIC WM TOATOTOBICHHBIE JUISI OIS KAHUS
UPKYIISIAN TETTIOHOCUTEIS IIEPBOTO KOHTYPA SIEPHBIX PEaKTOPOB, KaK OHH ONpEIEIICHBI B
nyHkte 1.1. BbIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CrienmanbHO TpeAHa3HaYeHHBIE WM TTOATOTOBJIEHHBIC HACOCHI MOTYT BKIIOYATh CIIOKHBIE,
YIUIOTHEHHBIE WM MHOTOKPAaTHO YIJIOTHEHHBIE CHCTEMBI I MpPEJOTBPAILCHUS YTECUKH
TEIUIOHOCUTEJISl TIEPBOrO KOHTYpa, TepMETHYHbIE HACOCHI M HACOCHl C CHCTEMaMH
WHEPIMAIGHOM Macchl. OJTO ONpesieNieHHe KacaeTcs HacoCOB, AaTTECTOBAHHBIX —I10
kiaccy NC-1 wii SKBUBaJIEHTHBIM CTaHIapTaM.



2.1.

2.2,

HesinepHble MaTepuaJibl 1JIsl PeAKTOPOB
JeliTepuii U TAKeIas BOAA

Hetitepmii, Tshkenas BoAa (OKUCH JAeHTepHs) W JIOOOE IpPYroe COeINWHEHHEe IeiTepus, B
KOTOpOM OTHOIIIEHHE AeHTepHs K aroMaM Bojaopoa npessiiaeT 1:5000, nmpeaHazHaueHHbIE
JUIA UCHOJBb30BAaHUS B SIIEPHBIX PEaKTopax, KaK OHU OIpeleNeHbl B MyHKTe 1.1. Bhilie, B
Koym4iecTBax, mpesblmatommx 200 K© aTOMOB JeWTepust Ui JIIOOOH OIHOW CTpaHbI-
TTOJTy4JaTesIs B TEUCHUE JIF000T0 12-MecsIHOTO TIeproIa.

SAnepHo-uncrsblii rpadgur

I'padur, nmeromuii CTENEHb YHCTOTHI BBINIE S-MUJUTHOHHBIX OOpPHOTO 3KBHBAJICHTA, C
TIOTHOCTBIO Gonbie deM 1,50 r/cM’, TpeaHa3HAYCHHBIH JUTS MCTIONB30BAHUS B SICPHBIX
peakTopax, Kak OHH OIpeJeNieHbl B MyHKTe 1.1 BBIE, B KOJMMYECTBaX, MPEBHIMIAOIINX
3x10* kr (30 METPHUYECKHX TOHH) UTS JTF060I OHOM CTPAHBI-IIONYYATENs B TCUCHHE JTF06Or0
12-MecsgHOTO TIepHoa.

IMPUMEYAHHNE

Jnst 1mienell SKCIOPTHOTO KOHTPOJS MPAaBHUTEILCTBO OMPEACISCT, OYIyT JIM 3KCIIOPTHHIC
TIAPTHH COOTBETCTBYIOIIETO BHIIICYKa3aHHBIM XapaKTEepPUCTHKAM TpaduTa HCIOIh30BaThCS B
SIIEPHBIX peaKkTopax.

YcranoBkU 1Jisl IepepadoTKU 00/y4YeHHBIX TOIUIMBHBIX 3JIEMEHTOB U 000pyl0OBaHMe,
CHenMAIbLHO NPeJHA3HAYEHHOe WIH NIOAr0TOBJIEHHOE ISl 3TOI0

BBOJJHOE 3AMEYAHUE

[lpu mepepaboTke OOMYUEHHOTO SAEPHOTO TOIUIMBA IUIYTOHMH M YpaH OTHEISIOTCS OT
BBICOKOAKTHBHBIX TPOAYKTOB JAEJICHUS W OPYTMX TPAHCYPAHOBBIX 3JIeMEHTOB. [Ijisi Takoro
paslieNieHusi MOTYT HCIOJIb30BaThCSl Pa3lIMUHBIC TEXHOJIOTHYECKHe mporecchl. OMHaKko co
BpemeHeM mpouecc "[lypekc" cram Hambosiee pacHpOCTpaHEHHBIM W MPUEMIIEMBIM. DTOT
NpoLEecC BKIIOYAET PACTBOPEHUE OOIYUEHHOIO SIICPHOTO TOIUIMBA B a30THOW KHUCIIOTE C
HOCJICYIOIIMM BBIJECTICHUEM YypaHa, IUIyTOHMS M HPOAYKTOB [EJIE€HHSA 3KCTpaKuuen
PacTBOPUTEIIEM C TIOMOIIIBI0 TPHOYTHIIhoCchaTa B OPraHUUECKOM pa3daBUTEIIe.

TexHoMOrMYeCKHe MPOIECCHl Ha Pa3IMIHBIX ycraHoBKax Thma "Ilypekc" aHAJOTHYHBI U
BKJIIOYAIOT: HM3MeINTbueHUE OONYyYEHHBIX TOIUIMBHBIX JJIEMEHTOB, PACTBOPEHHE TOILINBA,
OKCTPAKIHIO PACTBOPUTENEM M XpPaHEHHE TEXHOJOTHYECKOW MKHUIAKOCTH. MOMKET HMEThCs
Taoke 00OpyIOBaHME I TEIJIOBOM ACHUTPAlUM HHUTpaTa ypaHa, KOHBEPCHHM HHUTpaTa
IUTyTOHUSA B OKHUCh WJIM METaUI, a TaKXKe Uil 0OpabOTKU >KUIKHX OTXOJOB, COAEPIKAIIMX
MPOIYKTHI JeJICHUs, 10 MOMy4YeHus! (JOPMBI, IPUTOIHOHN ISl MPOJOKUTEIBHOTO XPaHEHHS
Wi 3axopoHeHHs. OOHaKO KOHKpETHbIE THUNBI H KOHQuUrypauus o0OpyIoBaHUs,
BBINOJIHAIOIIETO 3TH (PYyHKIUM, MOIYT pa3iu4aThcsi HA PA3IMYHBIX YCTAHOBKAX THUIIA
"[Typekc" Mo HECKOIBKUM MPHYMHAM, BKIIIOYAsl THITBI ¥ KOJIUYECTBO OOTyYEHHOTO SIEPHOTO
TOIUIMBA, TOAJEKAIIEro mepepaboTKe, W TpearojiaraéMblii  MPOLecC  OCaXKICHHS
W3BJICKAEMbBIX MATEPHUANIOB, a TAKXKE MPUHIUIIBI 00ecTIeYeHNs1 0€30IIaCHOCTH U TEXHUYECKOTO
00CITy>KUBaHUS, IPUCYIIFIE KOHCTPYKIINH JAHHOW YCTAHOBKH.



3.1.

3.2.

"VcraHoBka Aas  TepepaObOTKM  OONydeHHBIX TOIUIMBHBIX — 3JIEMEHTOB"  BKIIOYAET
000pyIOBaHWE W KOMIIOHEHTBI, KOTOpbIE OOBIYHO HAXONITCS B TNPSIMOM KOHTAakTe C
00JIy4EeHHBIM TOIIMBOM M OCHOBHBIMH TEXHOJIOTMUECKHMH IIOTOKaMH SAEPHOrO Marepuaia
Y IPOAYKTOB JIEJIEHNS, U HETIOCPEICTBEHHO YIPABISIOT UMH.

OTH Tpolecchl, BKIIOYAs IMOJNHBIE CHCTEMBI U KOHBEPCHH IUTYTOHHS W IIPOW3BOJCTBA
METAJUTMYECKOTO TUTYTOHHUS, MOTYT OBITh HICHTH(OUIMPOBAHBI IT0 MEpPaM, TIPHHUMAEMBIM TSI
MPEeIOTBPAILECHHUS OMTACHOCTEN B CBA3U C KPUTUYHOCTBIO (HAlIpUMEp, MEpaMH, CBA3aHHBIMH C
reoMeTpueii), oOydeHreM (HampuMmep, MyTeM 3allUThl OT OOJYyYeHHs) U TOKCHYHOCTHIO
(HarpuMep, MepaMHu TI0 yIEPIKAHHUIO).

IpenmeTsl 000pyIOBaHUS, HA KOTOPBIC, KAK CUUTACTCS, PACIIPOCTPAHSETCS 3HaYeHHE (pa3bl
"n 00OpyIOBaHNE, CIICIUATHLHO MPEeIHA3HAYCHHOE MITH TIOATOTOBJICHHOE" IS TepepaboTKH
06JIyT-IeHHI)IX TOITINTMBHBIX 3JICMCHTOB, BKIIFOYAKOT:

MamuHbl AJ1 pyOKH 00/1y4eHHbIX TOIJIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUME

310 00OpyHOBaHHE WCIONB3YeTCs Ui  BCKPBITHS OOOJOYKM TOIUIMBA C  IIENBIO
MOCIEAYIONIEr0  PAacTBOPSHUST OOJMYYEHHOTO siepHOro Marepuana. Kak —mpasuiio,
WCIIONIB3YIOTCS CIICIUABHO TPEHA3HAYCHHBIC, CKOHCTPYHUPOBaHHBIC ISl PyOKM MeTania
YCTPOWCTBA, XOTSI MOJKET HMCIIONIB30BaThCS U O0JIee COBEPILICHHOE 000pY/I0BaHUE, HATPUMED
Ja3ephl.

JlucTaHIMOHHO ~ ympaBisieMoe  OOOpyJOBaHWE, CIIEIHANbHO TpeTHa3sHaYeHHOe  WIIH
MIOJITOTOBJICHHOE ISl MCIIONIb30BaHMUA Ha YCTaHOBKE IO MepepaboTKe, Kak OHa OIpeiesieHa
BBILIE, JJISI PE3KH, PYOKM WM Hape3KH COOPOK, IyYKOB WM CTEpP)KHEH OOJIydeHHOro
SIIEPHOTO TOTLIHBA.

JucconbBepbl
BBOJJHOE 3AMEYAHUE

B nmuccompBepbl OOBIYHO TOCTYMAaeT HW3MENbYEHHOE OTpadoTaBllee TOIUIMBO. B aThx
0e30MacHBIX ¢ TOYKH 3PEHUS] KPUTUYHOCTU pe3epByapax OOITyuYeHHBIH sIIepHbIA MaTepuan
pacTBopsieTCsl B a30THOM KHCJIOTE, M OcTarouuecs OOpe3Kd O0O0J0YEK BBIBOJSTCS U3
TEXHOJIOTMYECKOT0 MTOTOKA.

BesomacHple ¢ TOYKM 3peHHs] KPUTHYHOCTH pe3epByaphl (HampUMep, Malloro JHaMeTpa,
KOJIBIICBBIC HWJIM MPSIMOYTOJIbHBIE pEe3epByaphl), CIEIHMAIBHO IpPEIHA3HAYCHHBIC WU
TIOJITOTOBJICHHBIC LIS MCIIOJIh30BaHUS Ha YCTAaHOBKE IO TiepepadoTKe, KaK OHH OIpeIeIeHbI
BBIIIIE, JUIA PACTBOPEHHS OOJMYYEeHHOTO SACPHOTO TOIUTHMBA, KOTOPBIE CIIOCOOHBI
BBIICPKUBATh TOPSYYIO, BBICOKOKOPPO3UOHHYIO IKHMJIKOCTh M MOTYT JUCTAHIIMOHHO
3arpy»arhCsi U TEXHUUECKH 00CITYKHBAThCS.



3.3.

34.

IKCTPAKTOPHI M 000pyI0BaHHE NI IKCTPAKIIMHI PACTBOPUTEJIEM
BBOJHOE 3AMEYAHUE

B 3KCTpakTophl € pacTBOPUTENEM MOCTYMAaeT KaK PACTBOP OOJYYCHHOrO TOIUIMBA W3
JIMCCOJIBBEPOB, TaK W OPraHMYECKHH PacTBOpP, C MOMOIIBI0 KOTOPOTO PAa3ZENSIOTCS YpaH,
TUTyTOHUH ¥ TPOAYKTHI JeneHus. O0opymoBaHUE ISl SKCTPAKIIMKA PACTBOPUTENIEM OOBIYHO
KOHCTPYHPYETCS] TAKUM 00pa3oM, YTOOBI OHO YIOBJIETBOPSUIIO JKECTKHM JKCILTyaTallMOHHBIM
TpeOOBAHUSAM, TAKMM, KaK JUTUTEIILHBIA CPOK CITY>KOBI 0€3 TEXHUIECKOTO 0OCITYKUBAHHS HITH
JICTKagd 3aMCHACMOCTBH, IPOCTOTa B OJOKCIUIyaTallMW W YIPABJICHUH, a TaKXKC TMOKOCTh B
OTHOIICHUH U3MCHEHHS TapaMeTPOB MpoIiecca.

CrienpasibHO TpeAHA3HAUCHHBIE WM TOJTOTOBJIEHHBIE AKCTPAKTOPBHI C PAaCTBOPHUTEIEM,
Takue, Kak HacaJJOYHbIE WIH MyJIbCAL[MOHHbIE KOJIOHHBI, CMECUTEIBHO-OTCTOMHBIE allapaThl
WM TIEHTPOOEIKHBIE KOHTAKTHBIE alllapaThl JJIs UCTIOIB30BaHUS Ha YCTaHOBKE 1O 00paboTke
OOJlydeHHOTO TOIIMBA. JKCTPAKTOPBI C PAaCTBOPUTENEM OJDKHBI OBITh yCTOWYHBBHI K
KOPPO3MOHHOMY BO3ACHCTBHIO a30THOM KHCIOTBL. DKCTPAKTOPBI C PacTBOPHUTENIEM OOBIYHO
W3TOTABIMBAIOTCSI C COOJIONEHWEM UpEe3BhYAHO BBICOKMX TpeOOBaHWU (BKITIOYAs
TIPUMEHEHNE CIIEIMATbHBIX METOJIOB CBApKH, WHCIEKIWi, obecredeHne W KOHTPOJb
Ka4ecTBa) M3 MaJIOYIJIEPOAUCTHIX HEPXKABEIOUIMX CTayleil, TUTaHa, IMPKOHUS WM JPYTHX
BBICOKOKa4eCTBEHHBIX MaTEpHaJIOB.

XuMu4eckue pesepByaphbl VISl BbIIEPKUBAHUA WM XPaHEeHUS
BBOJIHOE 3AMEYAHUE

Ha srare 3kcTpakiuy pacTBOPHUTEIIEM 00Pa3yIOTCs TPU OCHOBHBIX TEXHOJIOTHYECKUX MOTOKA
KHUAKOCTH. Pe3epByaphl JUis BBIICPKUBAHUS WM XPAHCHUS MCIONB3YIOTCS B JAbHEHIICH
00paboTKe BCEX TPEX MOTOKOB CIICAYIOITNM 00pa3oM:

a) PaCTBOp YHUCTOIO A30THOKHCIIOTO YpaHa KOHHICHTPUPYCTCA BbIIIAPUBAHUEM U
MMPpOUCXOOUT IMpoHecC ACHUTpAuH, I'’IC OH NPEBPAIACTCA B OKCHUJ YpaHa. 10T OKCHT
IMOBTOPHO MCIIOJIL3YETCA B AACPHOM TOIIMBHOM LIHUKIIC,

b)  pacTBOp BBICOKOAKTHUBHBIX IPOAYKTOB JEJICHHS OOBIMHO  KOHLEHTPHUPYETCS
BBIIIAPUBAHUEM U XPAHUTCS B BUJIE KOHLIEHTPHUPOBAHHOM KUIKOCTH. DTOT KOHIIEHTPAT
MOXKET BIIOCJICACTBHM TPOWTH BHIIApHBAaHHE WM OBITH TpeodpazoBaH B (Gopmy,
MIPUTOHYO TSl XpaHEHUsI WK 3aXOPOHEHUS;

c) pacTBOp YHCTOrO HUTpaTa IUTYTOHUS KOHLEHTPUPYETCA U XPAHUTCA IO MOCTYIICHUS
Ha JATBHEWIINE 3Talbl TEXHOJIOITHYECKOTO Iporiecca. B yacTHOCTH, pe3epByaphl Iuis
BBIZICP)KMBAHUS WM XPaHEHHWS PACTBOPOB IUIYTOHHS KOHCTPYUPYIOTCS TaKUM
00pa3oM, 9ToOBI M30ekKaTh CBSI3AHHBIX C KPUTHYHOCTBIO MPOOJIEM, BO3HUKAIOIINX B
pe3ybTaTe U3MEHEHHH B KOHIIEHTPALUY WK OpMe TAHHOTO TTOTOKA.

CrienpaibHO TIpeiHa3HaueHHbIE WM ITOTOTOBIICHHBIE pe3epBYaphl ISl BBIACPKUBAHUS WITH
XpaHEeHUs] Ui WCIOJIb30BAaHUSI HA YCTAaHOBKE IO IepepadOTKe OOMYYEHHOTO TOILIHBA.
PesepByapsl 171 BBIACPKMBAHMS WM XpPaHEHUS JOJDKHBI  OBITh  YCTOHMYMBHL K
KOPPO3HOHHOMY BO3JIEHCTBHIO a30THOM KHCIOTHL. PesepByapsl Ui BHIIEP)KUBAHHUSA WA
XpaHeHUs] OObIYHO M3TOTABIMBAIOTCA W3 TAaKUX MaTepHalioB, Kak MaJOyIJIEpOIUCThIC
Hep>KaBeIoIre CTaIM, TUTAH WIN IIUPKOHUI WU APYTHe BBICOKOKAYEeCTBEHHBIE MaTepUabl.



3.5.

3.6.

PesepByapbl A7sl BBIIEP)KUBAHHS WM XPAHEHUs] MOTYT OBITh CKOHCTPYHPOBAHBI TaKHM
o0pa3oM, 4TOOBI HMX OJKCIUIyaTalusi M TEXHHYECKOe OOCIYyKMBaHUE IPOU3BOIMINCH
JUCTAaHIMOHHO, U MOTYT MMETh CIEAYIOIIME OCOOCHHOCTH C TOYKH 3pPEHHs KOHTPOJI 3a
SIIEPHON KPUTUYHOCTBIO:

1) OOpHBIIT AKBHBAJICHT CTECHOK WJIM BHYTPEHHHX KOHCTPYKIIMHA paBEH IO MEHBIIEH
Mmepe 2%, mbo

2)  IWIMHIPUYECKHE pe3epByapbl HMEIOT MaKCUMalbHBIN auamerp 175 mm (7 moiiMoB),
1mbo

3)  TpSAMOYTONBHBIA WM KOJNBIEBOH pe3epByap MMeeT MAaKCUMAIbHYIO IIUPUHY 75 MM
(3 mroiima).

Cucrema KOHBepCHH HUTPATA IJIYTOHHS B OKCH]

BBO/JIHOE 3AMEYAHUE

Ha OonpmmHCTBE YCTAaHOBOK IO Iepepa0dOTKe STOT KOHEUHBIM IMPOIecC BKIIOYAET
KOHBEPCHIO DPAcTBOpPa HHTpara IUTYyTOHUS B JBYOKHCH IUTYyTOHMS. B UHCIO OCHOBHBIX
omepanMii  3TOro  Iporecca BXOIAT: XpaHEeHHe W KOPPEKTUPOBKA HMCXOJHOTO
TEXHOJIOTMYECKOT0 Marepuania, OCRKICHHE W pasJelieHne TBEpAOd W KUAKOH (asbl,
MIPOKATMBAHUE, OOpalleHne C TPOAYKTOM, BEHTHWIANHWS, OOpalieHHe C OTXOAaMH u
yIpaBiieHHE TPOIIECCOM.

3aMKHYTbIE CUCTEMBI, CIICHUATIBHO NTPEAHA3HAUYCHHBIC WM ITOJTOTOBICHHBIE A1 KOHBEPCHH
HHUTpaTa IUTYyTOHUS B OKCHJ] TUTyTOHHS, B YaCTHOCTH, 000PYAOBaHHBIE TAKUM 00pa3oM, 4TOOBI
n30eXaTh JOCTHXEHHS KPUTHYHOCTH M PAJAWALMOHHBIX 3(PQEKTOB, a TaKKe CBECTH K
MUHUMYMY OIIACHOCTH, CBA3AHHBIE C TOKCUYHOCTBIO.

CucremMa KOHBEPCUHU OKCHAA MTYTOHUSA B METAJLI
BBOJJHOE 3AMEYAHUE

DTOT Tpolecc, KOTOPBIA MOXET OBITh CBs3aH C YCTaHOBKOHM 1O mepepaboTKe, BKIIIOYAET
(¢TOpUpOBaHHE JBYOKHCH IUTyTOHHS, OOBIYHO C TPUMEHEHHEM BBICOKOAKTHBHOTO
(TOpUCTOTO BOMOPOAA, C IEIBIO MOdy4eHHs (QTOpUIA TUIYTOHHUS, KOTOPBIA BIIOCICICTBUU
BOCCTAHABJIMBACTCS C MTOMOIIBI0 METAJUTMICCKOTO KAJIBIHSI BEICOKON YUCTOTHI JIO TIOTyYCHHUS
METAUTMYECKOTO TUTYyTOHHS W (TOpHUIa KajblMs B BHIE IIUIaka. B 9YHCIO OCHOBHBIX
olepanuii TAaHHOTO TIporiecca BXOIAT:  (TopHpoBaHWe (HAmpuUMep, C TPUMEHCHHEM
000pyIOBaHUS, COMIEPKAIICTO OJIArOPOHBIC META/UIBI MIIA 3aIMIICHHOTO HMOKPBITHEM H3
HUX), BOCCTAQHOBJICHHE MeTailla (HampuMep, ¢ NPHUMEHEHHEM KepPaMHUYECKUX THUIJIEH),
BOCCTaHOBJICHHE IIIaKa, oOpaleHue ¢ MPOIyKTOM, BEHTIIIAIHS, OOpaIeHre C OTXOaMH 1
YIIpaBJICHHUE TTPOIIECCOM.

3aMKHYTBIE CHCTEMBI, CIEIMANGHO TpeNHA3HAYCHHbIE WM TOATOTOBJICHHBIE  JUIS
MIPOM3BOACTBA METANIMYECKOTO IUTYyTOHHS, B YaCTHOCTH, 0OOpPYJIOBaHHBIE TakKuM 00pazoM,
4TOOBI H30€KATh JTOCTHIKEHHSI KPUTUYHOCTH U PAIHAIIOHHBIX 3(PEKTOB, a TAKKE CBECTH K
MUHHMYMY OTIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.



5.1.

5.1.1.

Y cTaHOBKH /ISl H3r0TOBJICHUA TOILTUBHBIX 3JIEMEHTOB
"YcTaHOBKa ISl U3TOTOBIICHUSI TOTLIMBHBIX JIEMEHTOB' BKITIOYAE€T 000PYIOBaHUE:

a) KOTOpOC OOBIYHO HaXoauTCd B HCIIOCPCACTBCHHOM KOHTAKTC C TCXHOJOIMYCCKUM
IIOTOKOM AICPHOIo Mat€puajia MWW HEIIOCPCIACTBEHHO O6pa6aTbIBaeT €ro, WJIN XKCE
YIpaBJIACT UM, UJIH,

b)  KoTOpOE repMETH3UPYET SIMEPHBIN MaTepHall BHYTPH 00OJIOUKH.

YcTaHoBKH 1015 pa3fesieHusi H30TONOB YPaHAa U 000py0BaHNe, KpoMe aHAJTUTHYeCKHX
NPUOOPOB, CIIELHAIBHO NPeIHA3HAYeHHOe WIH NOAT0TOBJIEHHOE /151 ITOr0

[penmeTsl 000pyIOBaHUS, HA KOTOPBIE, KaK CUUTACTCS, PacpoCTpaHseTcsl 3HadeHne (pa3bl
"00opynoBaHME, KpOME aHAJIUTHYECKUX MPHUOOPOB, CHELHUATIBHO NpeJHAa3HAYEHHOE WIIN
HOATOTOBJICHHOE" JUIsl pa3/eNIeHus U30TOIOB ypaHa, BKJIOYAIOT B ceOs:

I'azoBble IIEHT[)I/I(l)yl"H N y3Jbl U KOMIIOHCHTHI, CICHUAJIBbHO IPE€AHA3HAYCHHbIC WJIN
MOJAroTOBJCHHBIC 1JI1 UCITOJIb30BAaHUA B Ira3oBbIX ueHTpnq)yrax

BBOJIHOE 3AMEYAHUME

I'azoBas neHTpH(yra 0OBIMHO COCTOUT M3 TOHKOCTEHHOro(bIX) HWIIMHIPA(OB) THAMETPOM OT
75 MM (3 mroiima) 1o 400 MM (16 THOHMOB) ¢ BEPTUKATBHOM IIEHTPATLHOM OChIO, KOTOPHIH(€)
roMeleH(bl) B BaKyyM M BpamiaeTcs(foTcs) C BBICOKOW OKPYXXHOM CKOPOCTBIO MOPSIIKa
300 m/c wmm Goiee. [t gocTrokeHUs] OOJBIION CKOPOCTH KOHCTPYKITMOHHBIE MaTepHAasIbl
BPALIAIONIIXCSI KOMIIOHEHTOB JIOJKHBI UMETh BBHICOKOE 3HAYEHHE OTHOIIEHUS MPOYHOCTH K
TUIOTHOCTH, & POTOpHas cOOpKa W, CIIEAOBATENbHO, OTACIbHBIC €€ KOMITOHEHTHI JTOJKHBI
W3TOTOBIATECS C BBICOKOM CTENEHBI0 TOYHOCTH, YTOOBI pa3zdanaHCc ObUT MUHHMAaNbHBIM. B
OTJIMYHME OT JPYTUX LEHTPUPYT razoBasi HeHTpHdyTa Ui 000TAIlICHUS ypaHa UMEeT BHYTPH
POTOPHOI Kamepbl Bpallaronryrocsi(iecs) neperopoaky(u) B GopMe JUcKa U HETIOBIKHYTO
cucteMy monadu u otBoja raza UFs, cocTosinyro mo MeHbIIeld Mepe U3 TpeX OTIETbHBIX
KaHaJIOB, /1Ba M3 KOTOPBIX COEQMHEHBI C JIOMAaTKaMM, OTXOIIIMMHU OT OCH pOTopa K
nepuepuiftHON YacTh POTOPHOM KaMephl. B BakyyMe HaXOMUTCS TakkKe DS BaXKHBIX
HEBPAIAIOIINXCS JIEMEHTOB, KOTOPHIE, XOTA U UMEIOT 0COOYI0 KOHCTPYKIIHIO, HE CIIOKHBI B
W3TOTOBIICHNM W HE W3TOTOBIIOTCS W3 YHHUKAJIBHBIX MaTepuanoB. lleHTpudyxHas
YCTaHOBKa, OJTHaKO, TpeOyeT OONBIIOro YKciaa ITUX KOMIIOHEHTOB, TaK YTO MX KOJIMYECTBO
MOJKET CITYXKHUTh BOYKHBIM HHIUKATOPOM KOHEYHOTO HCIIOIb30BaHNSI.

Bpamaromuecss KOMIOHEHTBI
a)  llomHbIe poTopHBIE COOPKU:

ToOHKOCTEHHBIE HMITMHAPHI WX PS/ COETMHEHHBIX MEXKITY COO0M TOHKOCTEHHBIX LIMIMHIPOB,
W3rOTOBJICHHBIX W3 OJHOTO WM Oojiee MaTepUalioB ¢ BBICOKUM 3HAYCHHEM OTHOIICHHS
MPOYHOCTH K IUIOTHOCTH, YyKa3aHHbIX B [IOSCHUTEJIbHOM 3AMEYAHUU «
HactosimeMy pasneny. CoenvHEHHEe IWIMHIPOB MEXAYy COOOH OCYIIECTBISICTCS TIPH
MOMOIIM THOKHUX CHUIB(GOHOB WIIM KOJIel, OnucaHHbIX B yacTH 5.1.1. ¢) Hmwke. CoOpaHHBIN
pOTOp WMEET BHYTPCHHIOIO(ME) TIeperoponky(v) W KOHIIEBBIC Y3JIBI, OIMMCAaHHBIE B
gacTsax 5.1.1.d) u e) mmwke. OgHako mosjHas cOOpka MOKET OBITh MOCTABJIEHA 3aKa3YHKy B
YaCTUYHO COOpaHHOM BHJE.



b)  Portopnsie TpyOBI:

CHEIUabHO TPEIHA3HAYCHHBIC WM TMOJTrOTOBJICHHBIC TOHKOCTEHHBIC LWJIMHIAPHI C
tomuuHON ctenku 12 mm (0,5 mroiiMa) wim MeHee, muameTpoM oT 75 Mm (3 mroiima) 1o
400 MM (16 mrOWMOB), W3TOTOBJICHHBIE W3 OIHOTO WM 0oJiee MaTepHalioB, HMMEIOITIX
BBICOKOE  3HA4YCHHE  OTHOIICHMS  TPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[OACHUTEJIBHOM 3AMEYAHWU x HacTosIeMy pa3aery.

C) Kouib1ia win cunb(hOHBI:

KOMITOHEHTEI, CTICIIHAIBHO TpeTHa3HaYeHHbIE WITN TIOJrOTOBJICHHBIE JUISl CO3/IaHUsI MECTHOU
OTOpPHI ISl POTOPHOW TPYyOBl WIIM COCAWHEHUS psga poTopHBIX TpyO. CrmbdoHb
MIPEACTABIAIOT cOOOK KOPOTKME LMJIMHAPHI ¢ ToimMHOM cteHku 3 mm (0,12 mroiima) mnm
MeHee, quaMeTpoM oT 75 M (3 mrotima) mo 400 mm (16 m0iiMOB), MMEIOIIUX OAWH TOdp U
W3TOTOBJICHHBIE W3 OJHOTO W3 MAaTepHalioB, MMEIOMIMX BBICOKOE 3HAYEHHWE OTHOIICHHUS
MPOYHOCTH K IUIOTHOCTH, YykazaHHBIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HaCTOALIEMY pa3eny.

d)  Ileperopoaxu:

KOMITOHEHTHI B QopMme aucka auaMerpoM oT 75 MM g0 400 mm (ot 3 mo 16 mroiimoB),
CHEIMAIBHO TpeNHA3HAYCHHBIC WM TIOATOTOBJICHHBIC Ui YCTAaHOBKH BHYTPH POTOPHON
TpyObI EHTPU(YTH C LEIBIO U30JIUPOBATh BBITYCKHYIO KaMepy OT TJIaBHOM Pa3/e/UTEIbHON
KaMepbl U B HEKOTOPBIX CIIydasx M yiydlieHus MUpKyisiun raza UFg BHyTpu riaBHOU
pa3IeTUTEeTFHON KaMephl POTOPHON TPYyObI M M3TOTOBJICHHBIC M3 OHOIO W3 MaTepHAJIOB,
AMEIOMINX BBICOKOEC 3HAYCHHWE OTHOIIEHHS TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[OACHUTEJIBHOM 3AMEYAHWU x HacTosieMy pa3aery.

e) BepxHue/HIKHIE KPBIITKH:

KOMITOHEHTHI B (opMe aucka muamerpoM oT 75 MM (3 mioiima) mo 400 mm (16 mroiimMoB),
CHeNWaTbHO TIpeIHA3HAYeHHBIE WM IOJATrOTOBJICHHBIE TAaKMM OOpa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JMaMETPy KOHIIOB POTOPHOM TpyOs! U O6maromapsi stomy yaepxkusath UF
BHYTpHU €€. DTH KOMIOHEHTBI HCIOJIB3YIOTCS JJIsl TOrO, YTOOBI TIOICPKUBATh, YACPKUBATH
WK coJfiepkaTh B ceOe KaK COCTAaBHYIO YacTh 3J€MEHTHI BEPXHETO MOMANIMITHUKA (BEPXHSS
KpBIIIKA) WM CIYXHTh B KayeCTBE HECYIIEH 4YacTH BpalIalONMXCs AJIEMEHTOB
QJIEKTPOJIBUTATEIS. M OJJIEMCHTOB HIDKHETO TOJIIMITHUKA (HWKHSAS — KpPBIINIKA), U
M3TOTOBJIIOTCS M3 OIHOTO W3 MaTepHaJioB, WMEIOIINX BBHICOKOE 3HAYCHHWE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIIEMY pa3iemy.

I[NOACHUTEJIbHOE 3AMEYAHUE
J171s1 BpaIlarommxcsi KOMIIOHEHTOB HEHTPU(YT UCHONB3YIOTCA CIACAYIOIINE MaTePHAIIBL:

a)  MapTEHCHTHOCTAPCIOLIME CTAllM, UMEIOIIHE MaKCUMAJbHBIA MpeeN MPOYHOCTH Ha
pactsmxenne 2,05 x 10° H/m® (300 000 ¢ynt/xs. aroiim) wm Goree;

b)  aJFOMHHHEBBIC CIUIABBI, HMCIOIINE MAKCUMAIBHBIN MPEIesT MPOYHOCTH HA PACTSDKEHHE
0,46 x 10° H/M* (67 000 byHT/KB. moiim) witu Gortee;
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c) BOJIOKHUCTHIE (HUTEMOJOOHBIC) MAaTepHaNbl, TMPHUTOJHBIC /sl HWCIIONB30BaHUS B
KOMIIO3UTHBIX CTPYKTYpPax WM HMMEIOUIME 3HAUYCHUS YIENBHOTO MOIYJSl YHPYrOoCTH
123x10°m mwm Gonee M MAaKCHMAIBHOTO Y/AEIBHOTO IpEIena MPOYHOCTH Ha
pactsoxenne 0,3 x 10°M mmm Gonee ("'yaeIbHBI MOIY/Ib YIPYrocTn" - 9TO MOYJIb
IOunra B H/Mz, JICIICHHBIA Ha YJENbHBIA BEC B H/™ ;  "MakCHUMAallbHBIA YIEIbHBIN
mpeeNl TMPOYHOCTH Ha PaCcTsDKEHHE" - 3TO MAaKCUMANBHBIA Tpeaed MPOYHOCTH Ha
pacTsKeHUE B H/M%, neneHublii Ha YZACIbHBII BEC B HAL).

CraTnueckne KOMIIOHEHTDI
a) [ToammnHuKN ¢ MAarHUTHOM MOABECKOM:

CHENHUATBHO MPENHA3HAYCHHBIC WM TIOJATOTOBJICHHBIC TOIIIAITHUKOBBIC Y3JIbI, COCTOSIIINE
M3 KOJILIICBOTO MAarHWTa, TOJBEIICHHOTO B 000MMe, CoJepKalleii AeMIIpUpyIoNIyo cpemy.
OOoiima wmsrotoBnsiercs u3 croiikoro k UFs wmarepmana (cm. [IOACHUTEJIBHOE
3AMEYAHMUE k pazmeny 5.2.). Maraur coenuHSACTCS C TOJMIOCHBIM HAKOHCYHUKOM HITH
BTOPBIM MarHUTOM, YCTaHOBJICHHBIM Ha BEPXHEH KpBIIIKE, ONMMCaHHOW B paszzene 5.1.1. e).
Marsut MoxxeT UMeTh (JOpMy KOJbLa C COOTHOIICHHEM MEXIY BHEIIHUM U BHYTPEHHHM
JUaMeTpaMy, MEHBIIUM WM  paBHbIM 1,6:1. Maraur MOXET WMeTh  (QopMmy,
oOecreunBaroIlyr0 HadaubHyto mponuaemocts 0,15 I'/m (120 000 equuunn CI'C)  wnm
0oJtee, WM OCTATOYHYIO0 HAMArHUUEHHOCTh 98,5% mim Ooliee, WM MPOU3BEICHUE WHTYKIIUU
HA MaKCHMAJIbHYIO HampspkeHHOCTh moms Gomee 80 kJlx/m (10'T'c.d). Kpome 06GBIMHBIX
CBOWMCTB MaTepuasia, HCOOXOIUMBIM TPEIBAPUTEIBHBIM YCIOBUEM SIBIISICTCS OTPAHUUICHUC
o4yeHb MaibiMu foryckamu (Meree 0,1 mm wm 0,004 mrolima), OTKIIOHEHHS MAarHUTHBIX OCEH
OT TEOMETPHUECKHUX OCeH WK o0ecrieueHrne 0co00i TOMOT€HHOCTH MaTepraia MarHHuTa.

b)  TommmmHukw/nemideps:

CHCIMAIBHO TpeNHA3HAYCHHBIC WM ITOATOTOBIICHHBIC ITOANTUIIHUKH, COACPIKAITHE Y3ell
OCh/YTUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHbIM Ha jaemrdepe. Och 00BIMHO MPEICTABISIET
co00#1 BaJl M3 3aKAIICHHOM CTajM C OJHUM KOHIIOM B (popMe momycdepsl, H CO CPEICTBAMU
MOJICOETMHEHUs] K HIDKHEW KpBIIIKe, ONMMCaHHOW B paszzene 5.1.1.e), Ha npyrom. Bam,
OJTHAKO, MOXKET OBITh COCIAMHEH C THUAPOJMHAMHYCCKAM MOMMMIHUKOM. Konbilo mmeer
¢dopmy Tabierku ¢ mnonychepudeckuM yriyOJeHHEM Ha OJHOM IMOBEPXHOCTU. OTH
KOMITOHEHTHI YacTO TOCTaBJISIOTCS OTACIBHO OT AeMIdepa.

C) MornekyspHbIC HACOCHL;

CIICIMAILHO TIpeJHA3HAYCHHBIC WM IOJTOTOBJIICHHBIC IHJIMHJAPHI C BBITOUYCHHBIMU WIIH
BBIIABJICHHBIMA ~BHYTPH CHHPQJIbHBIMA KaHaBKAMH U C BBICBEPJICHHBIMH BHYTPHU
OTBepCcTHAMH. THIOBBIMH pa3MepaMH SIBISIIOTCS CIEAYIOUIME: BHYTPEHHUH AWaMeTp OT
75 mm (3 mroiima) mo 400 MM (16 mrotimoB), TomuHa cteHKH 10 MM (0,4 aroitma) mmm O6odee,
C IUIMHOM, paBHOH muamerpy win Oosnbiie. KaHaBkd OOBIYHO HMEIOT MPSMOYTOJIHHOE
nonepevyHoe ceuenre u rmyouny 2 mm (0,08 mroiima) mim Oodee.

d)  Crarops! nBurareneii:

CIICLMANIBHO TIpeJHa3HaYeHHbIE WJIM IOJTOTOBJICHHBIC CTATOPBI KOJBLIEBOH (OPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TMCTEPE3UCHBIX (MJIM PEaKTHBHBIX) DJIEKTPO/BHIATENICH
MEPEMEHHOT0 TOKa /I CHHXPOHHOW pabOThl B YCIOBHSIX BaKyyma B JIHala3oHE YacTOT
600-2000 ' u B muanaszone momHoctei 50-1000 BA. Ctatopsl cocToaT u3 MHOTO(a3HBIX
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00OMOTOK Ha MHOTOCIIOMHOM KEJIC3HOM CEPJICYHUKE C HU3KUMHU MOTEPSMH, COCTABICHHOM U3
TOHKHX IUIACTHH, 0OBIYHO TouHoH 2,0 MM (0,08 mroiima) i MeHee.

e)  Kopnyca/mpuemuauku nentpudyru

KOMIIOHEHTBI, CIIEHMAIBHO NPEAHA3HAYEHHBIE WM HOATOTOBICHHBIE U1 Pa3MEILEHUs B HUX
cOOpKH poTOpHOH TPyOBI ra3oBoil HeHTpUPYrH. Kopiryc cocTOUT U3 )KECTKOrO HMWIMHIPA C
TommuuHON cteHku o 30 mm (1,2 mroiiMa) ¢ TPENMU3UOHHO 00pabOTAaHHBIMU KOHIIAMU IS
YCTaHOBKM TOAIIUITHUKOB W C OIHWM WM HECKOJIBKMMHU (pIIaHIIaMH JUII MOHTaXKa.
OO6paboTaHHbIE KOHIBI MapaUICTBHBI APYT OPYTYy U MEPIEHAUKYISPHBI MPOJOIBHON OCH
mumHapa B npeaenax 0,05 rpagyca nwim meHee. Kopryc MoXeT Takke IpeICTaBIsTh OO0
KOHCTPYKIIMIO SYEUCTOTO THIIA JUIA pPa3MEIISHHs B HEM HECKOJIBKHX POTOPHBIX TpYO.
Kopnyca m3roraBnuBaroTcs M3 MarepuanioB, kopposuecTokux kK UFg, winm 3amumiaroTcs
MTOKPHITHEM U3 TAKUX MaTEPUAIIOB.

f) JloBymkwm:

CIICLMANIBHO TpeHAa3HaYeHHbIC WM TIOArOTOBJICHHbIC TPYOKH BHYTPEHHUM JHAaMETPOM 0
12 mm (0,5 mroiima) muist m3Bneyenus raza UFq n3 potopHOii TpyOs! o MeToxy TpyOku Iluto
(T.e. c oTBepCcTHEM, HATIPABIICHHBIM Ha KPYTrOBOW MOTOK Tra3a B POTOPHOU TpyOe, K IpUMepy,
MOCPEICTBOM HM3rH0a KOHIA paJualbHO PACIONIOKEHHOW TPYOKH), KOTOpBIE MOXKHO
NPUKPENNTh K IEHTPAIBHOW CHCTEME MW3BICUCHHS Ta3a. TpyOKH W3rOTOBICHBI W3
MarepuaiioB, kopposuecTorkux kK UFg, Wiy 3aiuiaroTcsi MOKPHITUEM U3 TAKUX MaTEpPHAJIOB.

CnenuanbHO NpeIHA3HAYEHHbIE WJIH MOATOTOBJEHHbIE BCIIOMOTaTeJIbHbIE CHCTEMBI,
000py/10BaHHE ¥ KOMIIOHEHTBI [IJIsl MCIOJIb30BAHUA HA ra30leHTPU]PYKHOH YCTaAHOBKE
1o 000raleHuIo

BBOJJHOE 3AMEYAHUE

BcnomorarenbsHble crcTeMBbl, 000pyA0BaHHE U KOMIIOHEHTHI Ta30LEeHTPU(YKHOH yCTaHOBKH
10 0OOTAIICHHIO TIPEACTABIISIIOT COO0M CHCTEMBI yCTaHOBKH, HeoOXoaumMble st mofgadn UFg
B LEHTPU(YTH, JUIA CBSA3U OTACIBHBIX HEHTpU(DYr Mexmy cobod ¢ 1enpto 0OpazoBaHHs
KacKaJoB (WM CTyIeHel), 4ToObl JOCTHYH Oojee BBICOKOrO oOOramieHuss M H3BJIEYb
"npoaykt" u "xBoctel" UFs n3 meHtpudyr, a tarke oOopymoBaHHE, HEOOXOOUMOE IS
MpUBEICHNUS B JEHCTBUE TIEHTPHQYT WITH IJIs1 YIIPABJICHUS yCTAHOBKOM.

OobuHo UF4 ucnapsiercs 13 TBEpABIX BEIIECTB, MOMEIIEHHBIX BHYTPH ITOIOTPEBACMBIX
aBTOKJIAaBOB, W TIONAeTCI B Ta3000pazHOM QopMme K IeHTpudyraMm dUepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOormpoBomoB kackama. "[Ipomykt" u "xBoctel" UFs, mocrymatomue u3
HeHTpU(YT B BHJE Ta3000pa3HBIX MOTOKOB, TAKXKE MPOXOAAT Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOITPOBOIOB Kackaza K XOJIOTHBIM JIOBYIIKaM (paOOTaroIMM TpH TEMIIEpaType OKOJIO
203K (-70°C)), rme OHM KOHICHCHPYIOTCS W 3aT€M IOMEIIAIOTCS B COOTBETCTBYIOIIHE
KOHTEHHEPBI ISl TPAHCIIOPTHPOBKK WM XPaHCHWs. Tak KaK YCTaHOBKA IO OOOTAICHUIO
COCTOMT W3 MHOTHUX TBHICSY IIGHTPU(YT, COOpaHHBIX B KacKajibl, CO3JAIOTCS
MHOTOKHIJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIIPOBO/IBI KACKAZOB C THICSYaMH CBAapHBIX IIIBOB,
MpUYEM CXeMa OCHOBHOHM YacTH X COSAMHEHHI MHOTOKpaTHO NoBTopsieTca. O0opyaoBaHue,
KOMITOHEHTBI W CHCTEMBI TpPyOOIPOBOAOB W3TOTOBISIIOTCSI C COOJIOJEHHEM BBICOKHX
TpeOOBaHMH K BAaKyyM-IDIOTHOCTH M YHCTOTE 0OPabOTKH.
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5.2.1.

5.2.2.

5.2.3.

CucreMbl mogavYu/cucTeMsl 0TBOAA "'poaykTa' M "'xBocTOB"
\

CHCHI/IEU]LHO MNpCAHaA3HAUYCHHBIC WM TOATOTOBJICHHBIC TEXHOJIOTMYCCKUE CUCTEMBI,
BKIFOYAOIIHC:

NUTAMONINE aBTOKNIABBI (MM CTAaHLUM), Mcnonb3yeMble aist nogaun UFg B Kackajbl
uentpudyr npu gasneHun no 100 xIla (15 ¢pyHT/KB. Or0liM) 1 mpu cKopocTd 1 Kr/4
Wi 0oJee;

JecyOonmMMaTophl (MM XOJIOJHBIC JIOBYILKH), UCTIONb3yeMble i BbiBeaeHuss UFg n3
kackaznoB ripu gaeienun 1o 3 klla (0,5 ¢pyHT/KB. Aroiim). JlecyOmumaTopsl criocoOHBI
oxmaxaarbes 10 203 K (-70°C) u marpesatses 10 343 K (70°C);

cTaHIMM '"mponaykra' uM "XBocToB", HcHonb3yemble ans mepemeuienuss UFg B
KOHTEUHEPBI.

Ota yCcTaHOBKA, 000PYOBaHHE W TPYOOIPOBOJIBI TIOJIHOCTHIO U3rOTABIUBAIOTCS M3 CTOMKHX
k UF¢ martepmanoB wmm 3ammmarorcs nokpbitueM u3 Hux (cMm. [TIOSACHUTEJIBHOE
3AMEYAHMUE x ganHOMYy pasmeiny) ¢ COONIONEHHEM BBICOKMX TPEOOBaHHWH K BaKyyM-
IUIOTHOCTH U YUCTOTE 00pabOTKH.

MamnHHbIe CHCTeMbI KOJUIEKTOPHBIX TPY0OOIIPOBOI0OB

CrienpaibHO  TIpeJHA3HAYCHHBIC WM IOJIOTOBJICHHBIC CUCTEMBI TpPYOOIPOBOJOB U
KOJUTeKTOpoB st yaepkanuss UFs BHyTpH UEHTpU]YKHBIX KackazoB. JTa CceTh
TPyOOITPOBOIOB OOBIYHO TMPEICTABIIAET COOOW CHUCTEMy ¢ "TPOHHBIM" KOJUIEKTOPOM, H
KaXIas LEHTpUdyra cCoequHEHa ¢ KaXIbIM M3 KOJUIeKTOpoB. CrenoBaTenbHO, cXema
OCHOBHOW 4YacTH UX COCIUHEHUS MHOTOKpatHO ToBTOpsieTcs. OHa  MONHOCTBIO
maroraBimuBaetcs U3 croikux Kk UFs matepuanos (cm. IIOSICHUTEJIBHOE 3AMEUAHUE
K HACTOSIIIEMY pa3/ieily) C COONIOICHUEM BBICOKMX TPeOOBaHMH K BaKyyM-IDIOTHOCTH U
YHCTOTE 00PabOTKH.

Macc-ciekTpoMeTpbl/ucTouHNKHA HOHOB 1151 UF;

CrienpanibHO TIpeJIHa3HAYEHHBIE WJIM TIOATOTOBJICHHBIE MAarHWUTHBIC WM KBaJIPYIOJIbHBIE
MAacC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOU3BOAUTE TPSAMOH OTOOp MPOoO MOJaBaeMOW MacChl,
"mpoxykta" mnn "xBocToB" M3 ra3oBeix MOoTokoB UFg m obnamaromye mogHBIM HaOOpOM
CIIETYFOIIIUX XaPAKTEPUCTHK:

1. yZeNnbHas pa3pelIaronas CiocoOHOCTh 1Mo Macce cBbiiie 320;

2. coaCpiKaT HUCTOYHHMKU HOHOB, H3ITOTOBJICHHBIC H3 HHUXpOMa WIW MOHCIA WIN
3allTMIICHHBIC ITIOKPBITUEM M3 HUX, UJIU HUKCJIMPOBAHHEIC,

3. coACpiKaT MOHU3AITMOHHBIC HCTOYHUKHU C 60M6apm/1p0131<0ﬁ 3JICKTPOHAMMU;

4. coJiepkaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl U30TOITHOTO aHaIN3a.
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5.2.4.

5.3.

5.3.1.

IIpeoOpa3oBaTen 4acTOTHI

[IpeoOpazoBarenn YacTOTHl (TaKkKe W3BECTHBIE KaK KOHBEPTOPHI WM HWHBEPTOPHI),
CIEIUATbHO TPEHA3HAYCHHBIC WM TOJATOTOBJICHHBIC JUIS MUTAHUS CTAaTOPOB JIBUTATEIICH,
OTpEeNICNICHHbIX B ToAnMyHKTE 5.1.2. d), Wiu dYacT, KOMIOHEHTHI M TOACOOPKH TaKux
peoOpa3oBareeil 9acTOThI, 00J1aIat0ITHe TOJTHBIM HA0OPOM CIIECAYIONTNX XapaKTePUCTHK:

1. MHoro(asHbli Bexo B muanasone ot 600 go 2000 I'm;

2. BBICOKAsl CTa0MIILHOCTE (CO cTabmmm3anueit yactotsl myutie 0,1%);
3. HU3KUE HelTMHEHHbIe NCKakeHus (MeHee 2%);

4. KOA(QHIHEHT TIOJIE3HOTO IeicTBUs cBbIiIe §0%.

I[NTOACHUTEJIBHOE 3AMEYAHUE

[lepeuncrienHoe BbIIE 00OpPYAOBaHME BCTYNMaeT B HEMOCPEICTBEHHBI KOHTaKT ¢
TexHosnorndeckuM razoM UFg mnm HemocpencTBeHHO ymnpasisieT paboToil LeHTpUdyr u
MPOXOXKICHUEM T'a3a OT EHTPU(PYTH K HEHTPUPYTe U U3 Kackaza B KacKal.

Kopposuecroiikne k UFg Marepmansl BKIIOYAIOT HEPKABEIOLIYIO CTalb, ATFOMHHHM,
AJIFOMUHHEBBIC CIIABbI, HUKETb WM CILIaBbl, coaepxamume 60% u Gosee HUKEIS.

CrnenuajJibHO NpeIHA3HAYEHHbIE WJIM TOATOTOBJIEHHbIe COOPKM M KOMIOHEHTHI AJIA
HCIOJIb30BAHMA NPH ra3oaudpy3noHHOM 000ranieHuu

BBOJIHOE 3AMEYAHUME

[Ipu razomudpy3noHHOM METOE pa3IeIeHUs] N30TOIIOB YpaHa OCHOBHOM TEXHOJIOTHYECKON
cOOpKOi SIBNISIETCS CIIEUUabHBIA MOPUCTHIN ra30nuddy3HOHHBIN Oapbep, TEMIO0OMEHHUK
IUIsL OXJMaXKIEHHA Taza (KOTOpBIM HarpeBaeTcsi B IPOLIECCE CXKAaTusl), YIUIOTHUTENIBHBIC
KJIamaHel M PEryJupyoIMe KIamaHbl, a Takke TpyOompoBoasl. Ilockonbky B
razonuddy3noHHON TexHONOrMM Hucmonb3yercss mectudropucteiii  ypan (UFg), Bce
o0opynoBaHue, TPYOONPOBOABI M IOBEPXHOCTH HW3MEPHUTEIBHBIX MPUOOPOB (KOTOpBIE
BCTYNAIOT B KOHTAKT C Ta30M) JOJDKHBI M3TOTABIMBATHCS W3 MaTEPHANIOB, COXPAHSIOIINX
crabuibHOCTh TipH KOHTakTe ¢ UFq. TazoanddysronHast ycTaHOBKa COCTOUT W3 psilia TAKHX
cOOpOK, Tak YTO HX KOJMYECTBO MOXKET OBITh BaKHBIM IIOKa3aTeleM KOHEYHOTO
MIpeaHa3HauYCHHUS.

TI'azonuddy3nonnbie 6apbepbl

a)  CrhenuanbHO NpeHA3HAYECHHBIC WM TOATOTOBIICHHBIC TOHKUE, TOPHUCTHIC (PHIIBTPHI ¢
pazmepom mop 100-1 000 A (arrcTpem), Tomummuoit 5 MM (0,2 AroiiMa) UM MEHBIIE, a s
TpyOuateix (opm muamerpoMm 25 MM (1 ArOM) WM MEHBIIE, W3TOTOBJICHHBIC U3
METAJLUTMYECKHX, TIONMMEPHBIX MITH KEPAMUIECKIX MaTepHasioB, kKopposuectoikux k UFg, u

b)  cnenuasbHO MOATOTOBJICHHBIC COSAWHCHHUS WM TIOPOIIKH U M3TOTOBJICHUS TaKUX
¢bunbTpoB. Takue COCAMHEHHS W TOPOIIKY BKIFOYAOT HUKENh WM CIUIABBI, COJICPIKAIINE
60% wn Ooree HUKEIs, OKCUI amoMuHAS WK cToiikue K UF momHOCTRIO hTOpHpOBaHHBIE
YTIIEBOJOPOIHBIE TIOIMMEPHI ¢ YUCTOTOH 99,9% mn Oonee, pazmepom gacTull meHee 10 Mkm
Y BBICOKOW OJTHOPOJHOCTBIO YACTHII IO KPYIMHOCTH, KOTOPBIE CICIUAIBLHO IMOATOTOBICHBI
JUTS MU3TOTOBJICHUS Ta30an (P y3nOHHBIX 6aphepoB.
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5.3.2.

5.3.3.

5.34.

5.3.5.

54.

Kameps1 nud¢ysopos

CroeunanbHO TNpeqHa3HAaYeHHbIE WM TOATOTOBJICHHBIE TE€PMETHUYHbBIC LMIMHIPUYECKHE
cocynsl quamerpom Oomee 300 mm (12 mroiimoB) u anmuHOM Oonee 900 mm (35 mroiiMoB), Mim
NPSIMOYTOJIbHBIE  COCYIIBl CPaBHHMBIX Pa3MEpPOB, HMCIOIIME OIUH BIYCKHOW U JIBa
BBIITYCKHBIX MaTpyOKa, AWaMeTp KaKAOro M3 KOTOpeIX Ooinee 50 MM (2 mroiima), mis
MOMeUIeHNs B HUX ra3oand@y3HoHHBIX OapbepoB, M3roTOBICHHBbIE M3 cToHKMX K UFg
MaTeprajoB WM 3alllMIICHHBIC TOKPBITHEM M3 HHX, W TpeAHAa3HAYCHHBIC IS YCTAaHOBKU B
TOPU30HTAILHOM HJTH BEPTUKATBHOM TTOJIOKEHHH.

Kommnpeccops! u razonyBku

CroeunanbHO TpenHa3HAuCHHbIE WM MOATOTOBICHHBIE OCEBBIC, LEHTPOOECKHBIE WIIN
00BEMHbIE KOMIIPECCOPBI, MM FA30/lyBKH C IPOM3BOIUTENHLHOCTBIO HA BCoce 1 MP/MUH miIH
6onee UFg u ¢ mamimeHueM Ha BBIXOoAE M0 Heckombkux coTeH klla (100 gyHT/KB. mroiim),
npenHa3HaueHHBIE IS JOJITOBpeMeHHOH dkciutyatauun B cpeae UFg ¢ anekTponsurarenem
COOTBETCTBYIOIIEH MOLIHOCTH WiIM 03 HEero, a TakKe OTHCIbHBIE COOPKM TaKUX
KOMIIPECCOPOB U I'a301yBOK. DTU KOMIIPECCOPHI U Tra30yBKH MMEIOT IEpenaj AaBICHUS OT
2:1 mo 6:1 u nzrotaBnMBatoOTCs U3 CTOMKKUX K UF¢ MaTeprasnoB Hitk MOKPBIBAIOTCS HMHU.

YioTHeHHs] BPALIAIOIINXCS BAJIOB

CrenyanibHO — TpeMHAa3HAYCHHBIC WM  TOATOTOBJICHHBIC BaKyyMHBIC  YIUIOTHCHUS,
YCTAaHOBJICHHBIC HA CTOPOHE TMOJAYd W Ha CTOPOHE BBIXOJA JUIS YIUIOTHEHHS Baia,
COCTMHSIOIIETO POTOP KOMIIPECCOpA MM Ta30/1yBKU C TIPUBOTHBIM JIBUTATENIEM, C TEM YTOOBI
o0ecrieunTh HAJeKHYI0 TEePMETH3ALHUI0, NPEeIOTBPALIAIONIYI0 HATEKaHHWE BO3[yXa BO
BHYTPEHHIOIO Kamepy KOMIIpeccopa WJIM Ta30dyBKH, kotopas HamonHeHa UFs — Taxwue
VIUIOTHEHUSI OOBIYHO IPOCKTHUPYIOTCS HAa CKOpPOCTh HaTekaHus OydepHOro raza MeHee
1000 cv’/mus (60 mroiiM’/MuH).

TennoooMeHHUKH 115 oxjaakaeHns UF

CneuuanbHO npeqHa3HaYeHHbIe WM MOATOTOBICHHBIE TEIIOOOMEHHHUKH, U3TOTOBJICHHBIC U3
crorikux Kk UF¢ mMaTrepnanoB mim MOKphIThIE MMH (32 UCKJIIOYEHHEM HeprKaBerolieil cTanm),
WIM MeJbI0, WM JIOOBIM COYETAaHHEM JTHX METAUIOB M pAcCUYMTaHHBIE Ha CKOPOCTh
M3MEHEHUsI TaBJICHHs, onpeaesoniero yreuky, menee 10 ITa (0,0015 ¢yHT/kB. mroiim) B yac
nipu iepeniaze nasnerus 100 klla (15 GyHT/KB. moiim).

CHeIII/Ia.J]LHO npennama%rmme WJIN TIOAr0TOBJICHHBIC BCIIOMOraTe/JIbHbI€ CHCTEMbI,
060pyszalme U KOMIIOHEHTbI /JId MCIIOJb30BaHUA l'[pI/I Fa30)ll/l(1)(l)y3]([0HHOM
o0orameHnn

BBOJIHOE 3AMEYAHUME

BcnomorarensHble  cuCTEMBI, 00OpYIOBAaHME M KOMIIOHEHTHI Il ra3onuddys3noHHBIX
YCT@HOBOK IT0 OOOTAI[eHUIO TPEICTABISIOT CO00I CHCTEMBI YCTaHOBKH, HEOOXOIUMBIE IS
nogaun UFg B razomuddysronnyio cOopKy, Uil CBA3M OTACTBHBIX COOPOK MeXIy coOoi u
o0Opa3oBaHus KackazoB (WM CTYIEHEHW) C MeIbl0 IOCTEIICHHOTO IOCTIXKEHHS Ooree
BBICOKOTO oOorarieHust U u3BnedeHus: "mpoaykra" u "xBoctoB" UFg w3 muddy3moHHBIX
KackaJoB. BBUIly BBICOKOMHEPLUHOHHBIX XapaKTEPUCTUK MU((Y3MOHHBIX KacKaloB JIr00oe
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5.4.1.

5.4.2.

5.4.3.

MpephIBaHNE MX pabOThI, 0COOEHHO MX OCTAHOBKA, MPUBOJAT K CEPbE3HBIM MOCIICACTBHSIM.
CrnenoBarenpHO, Ha Ta30au(dY3MOHHONW YCTAaHOBKE Ba)KHOE 3HAYCHHE MMEIOT CTPOTOe U
TIOCTOSTHHOE TIO/IIEPKaHre BaKyyMa BO BCEX TEXHOJIOTHUECKHX CHCTEMaX, aBTOMaTHYecKast
3alUTa OT aBapuili W TOYHOE AaBTOMATHYECKOE pEryJIMpPOBaHHE MOTOKa raza. Bce 310
MIPUBOJIUT K HEOOXOAUMOCTH OCHAIICHUS! YCTAHOBKU OOJBITUM KOJIMYECTBOM CHEIHAITBHBIX
M3MEPUTEBHBIX, PETYIUPYIONNX U YIIPABIIAIONINX CHCTEM.

O06bruno UFs ncnapsiercst U3 IUIMHAPOB, IOMEIICHHBIX BHYTPH aBTOKJIABOB, U MOJAETCs B
razoo0pazHoii opMe K BXOZHBIM TOYKaM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPyOOIIpOBOIOB
kackama. "llpomyxt" m "xBocTel" UFg, mocTymaromme W3 BBEIXOAHBIX TOYEK B BHJE
ra3000pa3HbIX OTOKOB, IIPOXOAAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYyOOIIPOBOIOB KacKaja
7100 K XOJOIHBIM JIOBYILIKaM, JIN0OO K KOMIPECCOPHBIM CTaHLMSM, TI€ ra3000pa3HbIi MOTOK
UFs cxmwxaercss W 3aTeM IIOMELIaeTcsi B COOTBETCTBYIOIIME KOHTEHHEPHI I
TPAHCIIOPTHPOBKH WM XpaHeHus. [lockonmbKy razomuddy3noHHas ycTaHOBKa IO
O0OTalleHNI0 MMEeEeT OOJBIIOe KOJIMYECTBO Ta30mu(Py3HOHHBIX COOPOK, COOpaHHBIX B
KacKaJpl, CO3/AI0TCSI MHOTOKHUJIOMETPOBBIC KOJUIEKTOPHBIE TPyOOIpPOBOIBI KaCKaIOB C
TBHICSIYAMH CBAPHBIX IIIBOB, IPHYEM CXEMa OCHOBHOW YacTW HMX COCAWHEHUH MHOTOKpPATHO
noBTopsiercsi. O0OpyJOBaHME, KOMIIOHEHTBI U CUCTEMBI TPYOONPOBOAOB H3TOTOBISIIOTCS C
COOJIIOICHUEM BBICOKHX TPEOOBaHMH K BaKyyM-IUIOTHOCTH M YUCTOTE 00pabOTKH.

Cucrembl nogaym/cucTeMsl 0TBoAa '"'mpoaykra’ u "'XxBocTOB"

CrenmanbHO —TIpeAHA3HAYEHHBIE WJIM TOATOTOBJICHHBIE TEXHOJOTMYECKHE CHCTEMBI,
criocoOHbIe paboTats npu AasieHnr 300 l1a (45 GyHT/KB. qro¥iM) WK MEeHee, BKITFoYast:

NWTAIOIINE ABTOKJIABBI (WM CHCTEMBI), Hcmonb3yeMmble mig momaunm UFg B
razonuddy3noHHbIE KaCKaIbI;

JecyOnmrMaTopsl (MM XOJIOIHBIE JIOBYIIKH), UCIIONB3yeMble s BeiBereHus UFg u3
razoaudGy3uOHHBIX KacKaJoB;

cranin oxwkeHus, rae UFq B razoo0pasHoit gopMe U3 Kackama CKUMaeTcs U
OXJIAXKIACTCS JO JKUIKOIO COCTOSHUS,

cTaHIMM '"mponykra" wumm "XBocToB", ucrnosbzyeMble i nepememuieHus UFg B
KOHTEUHEPBI.

CucTteMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrenyanbHO NperHa3HauYeHHbIE I OATOTOBICHHBIE CUCTEMbI TPYOOIIPOBOIOB U CUCTEMBI
KoyuiekTopoB s yaepxkanus UFg BHyTpm razomnddy3noHHBIX KackazoB. JTa CETh
TpyOOIPOBOJIOB OOBIYHO TPEJCTABISAECT COO0H cUcTeMy ¢ "HBOMHBIM" KOJUIEKTOPOM, Te
Ka)Kasl siuelika COeIMHEHA C KKIbIM M3 KOJUICKTOPOB.

BakyymHbIe cucTeMbl

a)  CroeumanbHO IIpeAHA3HAUCHHBIC MM IIOATOTOBJICHHBIE KpPYNHBIE BAaKyyMHBIE

MarucTpajiyd, BaKyyMHBIE KOJUIEKTOpBl M BaKyyMHBIE HAacOChl MPOWU3BOAMTEIBHOCTHIO
5 v*/mun (175 Gyt /Mun) win Gornee.
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5.4.4.

5.4.5.

5.5.

b)  BakyymHbIe HacoCHI, CHIEIIUATILHO TIpeIHA3HAYCHHBIE 111 paOoTHl B comepikarieit UFq
aTMoc(epe M M3rOTOBIICHHBIE U3 AJTIOMIHWS, HUKEIS WK CIDIABOB, cofepkammx oouee 60%
HUKECIIA WKW TOKPBITBIE HWMHU. OTH HACOCHI MOryT 6])ITI) Wil pOTallMOHHBIMU, WJIN
MOPIITHEBBIMH, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTO-YIIEPOIHBIC YIUIOTHEHHUS, & TAKKE
B HUX MOTYT IIPUCYTCTBOBATH CHEIHATBHBIC PAOOUHE KUIKOCTH.

CHeIII/IaJ'[I)HbIe CTOIIOPHBIE U PEryJIUPYIOHIME KIallaHbI

CriermuaibHO  TIpeHA3HAYCHHBIC WM TOATOTOBJICHHBIC PYYHBIC WM aBTOMAaTHICCKHC
CTOTIOPHBIC U PETYJIUPYIOIHE KIalaHbl CHIb()OHHOTO THUIIA, U3TOTOBJICHHBIC U3 CTOMKHX K
UF¢ marepuanos, guamerpom ot 40 mo 1500 mm (1,5 no 59 mroiiMOB) Al yCTaHOBKH B
OCHOBHBIX M BCTIOMOTATEIBHBIX CHCTEMaX Ta30au(py3nOHHBIX YCTAaHOBOK 110 0OOTAIICHHTO.

Macc-ciekTpoMeTpbl/HcTOYHMKH HOHOB 1151 UF

CroenyanbHO NperHAa3HAYCHHbIE WM MOATOTOBJICHHBIE MAarHUTHBIE WM KBaIpPyNOJIbHBIC
Macc-CIeKTPOMETPBI, CIOCOOHBIE MPOU3BOJUTH MPsIMOK OTOOpP MpOO MoJaBacMOW Macchl,
"npoaykra" mnm "XxBocToB" n3 razoBblx MOTOKOB UF¢ m oGnamaronie momHeIM HaboOpoM
CIEYIOIIUX XapaKTEePUCTHK:

1. yIenbpHas pa3peliaronas crrocoOHOCTh o Macce cBbite 320;

2. coacpKaT HCTOYHHMKHM HWOHOB, HU3TOTOBJICHHBIC HW3 HUXpOMa WIM MOHCIA WIN
SalIUIICHHBIC ITIOKPBITUEM M3 HUX, WU HUKCIIUPOBAHHLIC,

3. coJiepKaT HOHU3AIMOHHBIE HCTOYHHUKHN ¢ 00MOapANPOBKOHN 3JIEKTPOHAMH;
4. CoJIepKaT KOJUIEKTOPHYIO CUCTEMY, PUTOAHYIO ISl H30TOITHOTO aHAIH3a.
MNOSAICHUTEJIbLHOE 3AMEUYAHUE

[lepeuncnennoe Bbllle O00OPYAOBaHWE BCTYIMAaeT B HEMOCPEICTBEHHBI KOHTAKT C
TexHosorndeckuM ra3zoM UFs, mmbo HemocpencTBEHHO peryiupyeT MOTOK B TIpenesax
Kackaga. Bce MOBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAaKT C TEXHOJOTMYECKUM Ta3oM,
LIEMKOM H3roTaBnuBaroTcsi U3 crovkux K UFg MaTepuanoB wiu HOKphIBatoTCS UMH. s
LeNnel  pa3menoB, OTHOCSAIMUXCS K Ta3oau(@y3HOHHBIM  YCTpOICTBAM, MaTepHalIbl,
koppozuectoiikue K UFs, BKIIIOUAlOT HEPKABEIOLIYIO CTallb, AIOMUHHUH, aTlOMHUHUEBbIE
CILIaBbI, OKCUJI aJTFOMHUHUS, HUKENb WIH CIUIaBhI, conepkamme 60% wnu Oolee HUKEINs, a
Taoke croiikne K UFg oTHOCTRIO (PTOPHPOBAaHHEIE YTIIEBOAOPOIHBIE TOTMMEPEI.

Cl'[elll/la.]'lbl-lo npeaHasHA4YCHHbIC WJIM MOATIOTOBJICHHLIC CHUCTEMBI, 060py)101;a}me u
KOMIIOHEHTBI 1JI1 UCITOJIB30BAHUSA HA YCTAHOBKAX a3pOAUHAMHUYIECCKOI0 odorameHms.

BBOJIHOE 3AMEYAHHME

B npomeccax aspoamHammudeckoro odorameHust cMech razooopasHoro UFs m jerkoro rasa
(Bomopon WM Tenuii) CKUMaeTca M 3aTeM IPOITyCKaeTCs Yepe3 pa3fesolye JIeMEHThI, B
KOTOPHIX W30TOITHOE PA3JICJICHUE 3aBEpPIIACTCS IOCPESICTBOM TONYyUYSHHs OOJBIINX
IIEHTPOOSKHBIX CHJI 10 TEOMETPUH KPHUBOJMHEHHOW CTEHKH. Y CIIEITHO pa3pabOTaHBI N1Ba
TMIpoIlecca TOTO THMA: TPOIECC COIIOBOTO pa3fiefieHHsl M MPOLecC BUXPEeBOM TpyOku. Jlms
000OMX TMpPOIECCOB OCHOBHBIMM  KOMIIOHGHTAMHM  KacKajga pa3JeliCHUs  SIBISFOTCS
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5.5.1.

5.5.2.

5.5.3.

LWIMHIPUYECKHE KOpITyca, B KOTOPBIX pa3MEIIeHbl CHEeUUabHbIE pPa3JeNUTEIbHbIC
3NIEMEHTHI (COIUIa MM BUXPEBBIC TPYOKH), ra30Bble KOMIIPECCOPHI U TEIUIOOOMEHHHUKHU IS
yHajneHus: oOpasylomierocsi Hpu cCkaTud Temna. Jad a’spoaMHAMUYECKHX YCTaHOBOK
TpeOyeTcs LeNblil psl TAKUX KAacKaloB, TaK YTO MX KOJIMYECTBO MOXKET CIY>KUTh Ba)KHBIM
yKa3aTeJIeM KOHEYHOrO HCIHOoNb30BaHusA. [loCKONBKYy B a’3poIMHAMHUYECKOM Mpolecce
ucrnonb3yercst UFq, moBepxHOCTH Bcero o00pynoBaHus, TPyOOIPOBOJOB M M3MEPUTEIIbHBIX
npuOOpoB (KOTOphIE BCTYMAlOT B KOHTaKT C Ta30M) JIOJDKHBI HW3TOTaBIMBATBHCS U3
MaTepHasoB, COXPAHSIOIINX YCTOMYMBOCTH MpU KOoHTaKTe ¢ UF.

[NOSACHUTEJIBHOE 3AMEYAHUE

[epeuncrnenHbie B HACTOSIIEM pa3/elie AJIEMEHTHI BCTYIAlOT B HEMOCPEACTBEHHBI KOHTAKT
¢ TexHomormdecknuM razoM UFg mubo HEmoCpeICTBEHHO pPEeryiupyroT MOTOK B IIpererax
Kackazaa. Bce TMOBEPXHOCTHU, KOTOPBLIC BCTYHNAIOT B KOHTAKT C TCXHOJIOTUYCCKHMM TIa3oM,
LIEIMKOM HM3TOTaBIMBAIOTCA U3 cTOMKUX K UF¢ MarepuanoB, Wiu 3alUILEHBl TOKPHITHEM U3
TakuxX MatepuanoB. [[is meneil pa3mena, OTHOCSIIETOCS K 3JIEMEHTaM a’3poANHAMUYECKOTO
oboramienus, kopposuectoiikue k UF¢ Marepuaibl, BKIIOYAIOT MEIb, HEPXKABEIOMIYIO CTab,
ATIOMUHUM, AFOMUHUEBBIC CIUIABbI, HUKEIbh WU CIUIaBbI, coaepxkamque 60% wiu Oonee
HUKEIs, a Takke croiikre K UFg moimHOCThIO (pTOpHpOBaHHEIE YTIIEBOJOPOIHBIE TOTMMEPEI.

PazneaurtesibHbIE comiia

CriermmaiibHO TIpeTHa3HAUYECHHBIE WM TTOITOTOBJICHHBIC pa3IeUTEIbHBIC COIlIa H UX COOPKH.
PasnenurensHbie COIIa COCTOSIT M3 IICJACBUIHBIX W30THYTHIX KaHAJIOB C PAIMyCcoOM HM3ruda
meHee 1 mm (00brHO OT 0,1 M0 0,05 MM), kopposuectoiikux k UFs, u umerommx
BHYTPEHHIOIO PEXKYIIYI0 KPOMKY, KOTOpasi pa3leiisieT MPOTEKAIOIINI Yepe3 COIUIo ra3 Ha JIBe
(pakium.

Buxpesbie TpyOokn

CrienyalibHO TIpEHA3HAYCHHBIC WJIM TIOATOTOBJICHHBIE BUXPEBbIC TPYOKH M HMX COOpPKH.
BuxpeBplie TpyOKH UMEIOT IHJIMHAPHYECKYIO UITH KOHYCO000pa3Hy0 (popMy, H3TOTOBJICHBI U3
kopposuectoiikux Kk UFg MaTepuanoB WM 3allUIIEHbl TTOKPHITUEM U3 TaKMX MaTEpHUaJiOB U
uMmeroT quametp ot 0,5 cM 110 4 ¢M Tipu OTHOIIEHUH JIUHBI K quamerpy 20:1 wim meHee, a
TaKkKe OJHO WWIM 00Jee TAHTCHIMAILHOS BXOIHOE OTBepcTHE. TpyOKHM MOTYT OBITh
OCHAIIIEHBI OTBO/IaMH COILIOBOTO THIIA Ha OJJTHOM WJIM Ha 00OMX KOHI[AX.

[NOAACHUTEJIBHOE 3AMEYAHUE

[MuraTenpHBIA Ta3 MOCTYMAeT B BHXPEBYIO TPYOKy IO KacaTelbHON C ONHOTO KOHIA WA
Yyepe3 3aKpy4YUBAIOIINE JIOMATKU WM 4Yepe3 MHOTOYHCICHHBIE TaHTEHIMAIbHBIE BXOIHBIC
OTBEPCTHS BIOIb TPYOKH.

KoMnipeccopbl ¥ ra3ogyBKu

CrnenupanbHO TpeJHAa3HAYCHHBIC WM TOATOTOBJICHHBIC OCEBbIC, LICHTPU(YKHBIC HWIN
00BEMHBIE KOMIIPECCOPHI WM Ta30yBKH, H3TOTOBJICHHBIC W3 Koppo3uecTorkmx K UFg
MaTepHAJIOB, WIK 3aIIUIIECHHBIC MOKPHITHEM U3 TaKUX MAaTCPHUAJIOB, MPOU3BOAUTEILHOCTHIO
Ha BXOJI€ 2 M°/MHUH WK GoJiee CMeCH UF¢u Hecymiero rasa (BOAOPOT WM TENni).

[NOSAACHUTEJIBHOE 3AMEYAHUE

Takue KoMITpecCOpsI ¥ Ta30[yBKH OOBITHO UMEIOT Iepernay nasieHus ot 1,2:1 no 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

YioTHeHHsI BPALIAIOIINXCS BAJIOB

CrienyalibHO TIpeTHA3HAYCHHBIC WM TOATOTOBJICHHBIC YIUIOTHEHHS BPAIAIOIINXCS BaJIOB,
YCTaHOBJICHHBIC HA CTOPOHE TMOAAYd W Ha CTOPOHE BBIXOJA JUIS YIUIOTHEHHS Baia,
COEIIMHSIOIIETO POTOP KOMITPECCOpa UITK POTOP Ta30/4yBKHU C MIPUBOAHBIM JIBUTATENEM, C TEM
9roObl ~ OOCCIICYNTh  HAACKHYH)  TePMETH3AIMI0,  MPEIOTBPAIIAIONIYI0  BBIXOJ
TEXHOJIOTHYECKOT0 Ta3a WM HATCKAHWE BO3/IyXa WM YIUIOTHSIOIIETO ra3a BO BHYTPCHHIOKO
Kamepy KOMITpeccopa Wi Ta30yBKH, KoTopast 3armonHeHa cMecbio UFg u Hecymiero rasa.

Tem1000MeHHUKH JJI51 OXJIAKIEHHsI ra3a

CHCHI/I&HLHO MMpEeaHa3HAUYCHHBIC UJIM TTOATOTOBJICHHBIC TeHJIOO6MeHHI/IKI/I, HU3TroTOBJICHHBIC U3
KOppOSHCCTOﬁKHX K UF() MaTepHrajIOB WIN 3alMUIICHHBIC TOKPBITUEM U3 TAKUX MATECPUAJIOB.

Ko:xyxu pa3zgesironmmx 3JieMeHTOB

CrienpalibHO TIpeHA3HAYEHHBIE WM TOATOTOBJICHHBIE KOXKYXH Pa3lIeNIIONINX AJIEMEHTOB,
M3TOTOBJICHHBIE U3 KopposnecTolknx K UFs MaTepnanioB wiw 3alIWIIEHHBIX TTOKPBITHEM U3
TaKUX MaTEPUAIIOB, /TSI TIOMEIICHUS B HUX BUXPEBBIX TPYOOK MM Pa3/ICUTEILHBIX COTICIT.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM MOTYT MPEACTaBIATh COOOW IMIMHAPUYECKHE KaMephl AuaMeTpoMm Ooree
300 MM 1 mmuHO# Oomee 900 MM WITM TIPSMOYTOJBHBIE KaMephl CPaBHUMBIX Pa3MepoB U
MOTyT OBITh HpeIHa3HAuYeHbl UI1 YCTAHOBKM B TOPH30HTAJIBHOM MM BEPTUKAIBHOM
HOJIOKEHUM.

Cucrembl nogaun/cucTeMsl 0TBoAA '"'mpoaykTa'’ M ""XBOCTOB"
CrnenpanbHO TpeAHa3HAYeHHBbIE WM TOATOTOBJICHHBIE TEXHOJOTMYECKHE CUCTEMBI HIIU
o0opynoBaHue Uil 0OOTaTHTENBHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTOMKHX K

UF6 MaT€pHUajioB, WX 3alllUIICHHBIX ITOKPBITUEM M3 TAKUX MAaTCPpUaJIOB, BKIIIOYAIONINUE:

a)  THTAIIUE aBTOKJIABBI, IEYM WJIM CHCTEMBI, HCIoib3yemble st momaun UFg mms
Tmporiecca o0oTaIeHus;

b) necyOnmuMaropel (WM XOJIOHBIE JIOBYIIKH), WCIOJb3yeMble JIJIsl BBIBEACHHUS
narperoro UFy u3 mpotiecca oborarieHust 11 MoCIeIyOIEro MepeMEICHHMS;

C)  CTaHUMHU OTBEPXKIEHHMA WM OXWKEHHUS, Hcroib3dyemble ans BbiBereHus UF u3
nporuecca oborameHust myTeM cxatusi U nepeBoga UFg B >KuIKyr0 WM TBEPAYIO

bopmy;

d)  crammum "mpomykrta" wiam "XxBocToB", Hcmonblyemble mis nepemerneHus UFs B
KOHTEHHEPHI.

17



5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

CucTteMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CrnenupanbHO — TIpeJJHA3HAYCHHBIC WM IOJTOTOBJICHHBIE  CHUCTEMbBl  KOJUICKTOPHBIX
TpyOOIPOBOJIOB, M3TOTOBJIICHHBIE M3 KOppo3uecTolikux k UFg MaTepralioB Wiy 3aiuiieHHbIC
TOKPBITHEM W3 TaKUX MaTtepuainoB, s yaepxkanuss UFg BHyTpH a’poanmHaMHYecKUX
KacKasioB. JTa CeTh TPYOONPOBOIOB OOBIYHO TPEACTABIICT COOOH CHCTEMY C "MBOMHBIM"
KOJIJICKTOPOM, TII€ Ka)KIIbIﬁ KaCKkaJq WK Trpylia KacKaJoB COCAUWHCHBI C KaXIbIM U3
KOJIIGKTOPOB.

BakyymHbIe cicTeMbl H HACOCHI

a) CrienuanbHO TIpeJHA3HAUCHHbIE WJIM TIOATOTOBJIEHHBIE BAaKyyMHBIE CHCTEMBI,
MIPOM3BOUTENILHOCTRIO HA BXOAE S M/MHH WM 0oJiee, COCTOSIIME W3 BaKyyMHBIX
MarucTpasiei, BaKyyMHBIX KOJUJICKTOPOB W BaKyyMHBIX HACOCOB, W TPEIHA3HAYCHHBIC IS
pabotsl B conepxaniux UF ra3oBbIX cpenax.

b) BakyymHBIE HAcOCHI, CHENMANTBHO TMpeIHA3HAUYCHHBIC WX TIOATOTOBIICHHBIC IS
pabotsl B coneprkammx UF4 ra3oBeIX cpefax ¥ U3roTOBICHHBIC U3 Koppo3uecToikux k UFg
MaTEpUAJIOB WM 3aLUILEHHBIX MOKPBHITUEM M3 TaKMX MaTepualioB. B 3THX Hacocax MoOryt
HCTIOJIB30BATHCS PTOPUCTO-YTIIEPOAHBIC YIUIOTHEHUSI U CTICITUATLHBIC pab0Ure KUIKOCTH.
CrnennajibHble CTONOPHbIE U PEryJupyIolye KIAnaHbl

CriermanpHble  TPEIHA3HAYCHHBIC WM TOATOTOBIICHHBIC PYYHBIC WM aBTOMATHYCCKUE
CTOTIOpHBIE U PEryJUPYIONIME KIamaHbl CUILGOHHOIO THIIA, W3TOTOBJICHHBIE U3
kopposuectoiikux Kk UFs MaTepuasioB win 3allUIIEHHbIE TIOKPHITUEM U3 TaKUX MaTepHaJIOB,
muamerpoM oT 40 mo 1500 MM [Iss MOHTaka B OCHOBHBIX M BCIIOMOTATEIILHBIX CHCTEMAax
YCTAaHOBOK a3POAMHAMUYECKOTO O0OTaIICHUSL.

Macc-cnektpoMeTpbl/HcTOYHHMKH HOHOB 1J1s1 UF

CrenuanbHO NpEeAHA3HAYCHHBIE WU IMOATOTOBJICHHBIE MAarHUTHBIE WM KBaJPYIOJIbHBIC
MAacC-CIIEKTPOMETPHI, CIIOCOOHBIC MPOU3BOAMUTE TPSAMOH OTOOp TMPOO TOJaBaeMOW MacChl,
"mpomykra" wiam "XBocTOB" M3 Ta3oBbiXx MoTokoB UF¢ M oOmagarolue MoJHBIM HaOOpOM
CIICIYIOLINX XapaKTEPUCTHUK:

1. yZeNnbHas pa3pelIaronas CiocoOOHOCTh 1o Macce cBbiiie 320;

2. coACpiKaT HUCTOYHHMKH HOHOB, H3ITOTOBJICHHBIC HW3 HHUXpOMa WIW MOHCIA WIN
3allTUIICHHBIC ITIOKPBITUEM M3 HUX, UJIU HUKCJIMPOBAHHEIC,

3. COZEPXKAT HOHU3ALMOHHBIC HCTOYHUKH ¢ O0MOapIMPOBKOH 3IEKTPOHAMH;
4. COIEprKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO JJIsl U30TOIHOTO aHAIN3a.
Cucremsl otaenenns UFq ot Hecymero rasa

CrenuanpHO TNpEeNHA3HAUYEHHBICE WM TOATOTOBJICHHBIC TEXHOJIOTUYECKUE CHUCTEMBI IS
oraenenust UFg ot Hecytero ra3a (BoAopo/ia Wid Telus).
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5.6.

[NOAACHUTEJIBHOE 3AMEYAHUE

DT cuCTeMBI TIpeTHa3HaueHBI IS CoKpalieHus conepskanus UFg B HecyIem rase 10 o HON
YaCcTH Ha MUJUIMOH W MEHEE M MOTYT BKJIFOUaTh TaKoe 000PYI0BaHHUE, KaK:

a) KPUOTEHHbIC  TEIUIOOOMEHHUKM W  KPUOCEMapaTopbl, CIIOCOOHBIE  CO3/1aBaTh
temreparypsl -120°C wiu MeHee, i

b)  OMOKM KPHOTEHHOTO OXJIAXICHUS, CHOCOOHBIC CO3MaBaTh Temreparypsl -120°C wm
MeHee, U

C) OJIOKM pa3NelHTENbHBIX COMeNl WM BUXPEBBIX TpyOok mis oraencans UFg ot
HECYIIEro rasa, Win

d)  xomomusie noByuiku UFg, criocoOHbIe co3aaBaTh Temneparypsl -20°C uim MeHee.

CnenmajbHO NpeAHA3HAYEHHbIE MJIM MOATOTOBJIEHHbIE CHCTEMbI, 000py/JAOBaHUE U
KOMIIOHEHTBHI /ISl HCHOJb30BAHHSI HA YCTAHOBKAX XHMMHYECKOro O0OMeHa WU
HOHOOOMEHHOI0 000rameHns

BBOJIHOE 3AMEYAHUME

HesnaunrensHoe pa3inudrie H30TOMOB YpaHa MO Macce MPUBOJIUT K HEOOIBIINM N3MEHEHUSIM
B PaBHOBECHHU XMMHUYECKHUX PEAKLUMN, KOTOPhIE MOTYT HCIIOJIB30BaThCAd B KAU€CTBE OCHOBBI
JUTSL pa3zielieHus] H30TOTOB. Y CIIETHO pa3paboTaHo JIBa MpoIiecca: JKUAKOCTHO-KUAKOCTHBIN
XUMHYECKUH 00MEH U TBEPIO0-KUIKOCTHBI HOHHBIA OOMEH.

B mpouecce KMIKOCTHO-KHIKOCTHOTO XHMHUYECKOTO OOMEHA B NPOTHBOTOKE MPOMCXOUT
B3aMMOJICHICTBIE HECMEIIMBAIONIMXCS JKUAKAX (a3 (BOXHBIX WIM OPraHUYECKHX), UTO
MPUBOAUT K 2P PEKTy KacKaJUpPOBAHUs THICSY CTAAWH pazaeneHus. Bognas ¢aza cocrout n3
XJIOpU/IA YpaHa B pacTBOPE COISIHON KHCIIOTBI; OpraHudeckas ()a3a COCTOMUT M3 DKCTparcHra,
COJIepIKaIllero XJIOPHA ypaHa B OpraHMYecKoM pactBoputelnie. KoHTakTHBIME (DUIBTpaMH B
pa3leNUTeNIbHOM KacKaJe MOTYT SIBISITBCS JKHIKOCTHO-)KUIKOCTHbIE OOMEHHBIC KOJIOHHEI
(Takwe, KaK WMITYJbCHBIE KOJOHHBI C CETYaThIMH TapelikaMH) WM >KHIKOCTHBIC
HEHTPU(YKHbIE KOHTaKTHbIE (GuibTpel. Ha 000OMX KOHIIAX pa3[enuTeNIbHOrO KackKaja B
Hesix odecriedeHns pedrokca Ha KaKIOM KOHIIE HEOOXOMMbBI XUMUUECKHE MTPEBPAIICHUS
(oxucneHne U BoccTaHoBieHHe). [T1aBHas 3aa4a KOHCTPYKIMH COCTOHMT B TOM, YTOOBI HE
JOIYCTUTh 3arpsi3HCHUST TEXHOJOTMYECKUX IOTOKOB HEKOTOPBIMH HOHAaMH MeETauioB. B
CBSI3M C TUM HCIIONB3YIOTCS IUIACTHKOBBIE, MTOKPHITHIE TUIACTHKOM (BKIIOYAsi MPUMEHEHNE
(TOPHPOBAHHBIX YTJIEBOJAOPOJHBIX TOJMMEPOB) W/WIM TIOKPBITHIE CTEKJIOM KOJIOHHBI W
TPyOOIPOBO/IBL.

B TBepm0-KMIKOCTHOM HOHOOOMEHHOM IIPOIIECCE OOOTalllcHHE ITOCTHUraeTCs MOCPEACTBOM
amcopOruu/necopOuy  ypaHa Ha  CHCLHMAIbHOM, OYEHb OBICTPO  JCHUCTBYIOIICH
HMOHOOOMEHHOU cMomie Wi ajcopOeHTe. PacTBOp ypaHa B CONSHOM KHCIOTE W JpYyrHe
XMMHUYECKHE PEareHThl MPOIYCKAOTCA Yepe3 LUIMHAPHUCCKHE 000raTUTEIbHbBIE KOJIOHHBI,
CoZIeprKalllie YIUIOTHEHHBIC CJIOU afcopOenTa. Jlist moiepkanus HEpepbIBHOCTH Mpoliecca
HEoOXo/IMa cUcTeMa peduIroKCa B IENIIX BRICBOOOXKIICHUS ypaHa u3 ajcopOeHTa 00paTHO B
YKUJIKAHA TIOTOK, C TEM 9TOOBI MOYKHO OBIIIO cOOpaTh "mpoayKT" 1 "XBOCTHI". DTO JOCTHTACTCS
MyTEM HKCIOb30BaHUS MOAXOSIMX XUMHUSCKHX PEarcHTOB BOCCTAHOBIICHHUS/OKHCIICHHS,
KOTOPBIC MOJHOCTBIO PEreHEPUPYIOTCSI B Pa3/ICIbHBIX BHEITHUX TETISX U KOTOPHIE MOTYT
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5.6.1.

5.6.2.

5.6.3.

YaCTUYHO pPereHeprpoBaThCs B CAMUX M30TOIHBIX Pa3eIUTENbHBIX KONOHHAX. [IpucyTcTBHE
B IPOILIECCEe TOPSYMX KOHLEHTPUPOBAHHBIX PACTBOPOB COJISIHOW KHCIOTHI TpeOyeT, YTOOBI
00opynoBaHHE ObLIO HM3TOTOBJICHO W3 CIHELUAIbHBIX KOPPO3UECTOMKHMX MAaTepHaioB WIN
3aIIMIIEHO TOKPBITHEM U3 TAKUX MaTEpPHANOB.

KMIKOCTHO-KUAKOCTHbIE 00MEHHbIE KOJIOHHBI (XUMUYECKUIT 00MEH)

[TpoTUBOTOYHBIE KUIKOCTHO-KHIKOCTHBIC OOMEHHBIC KOJIOHHBI, UMEIOIINE MEXaHUUCCKHUI
CHJIOBOM BBOJ (T.€. IMITYJIbCHBIE KOJIOHHBI C CETYATHIMU TapelTkaMHu, KOJIOHHBI C TapeKaMHy,
COBCpIIAOIIUMU BO3BPATHO IIOCTYIATCIIBHBIC JBMXKCHHA, W KOJIOHHBI C BHYTPCHHHMH
TypOWHHBIMH CMECHUTEIISIMH), CIICIIUATIBHO TpPEIHA3HAYCHHBIE WJIM IOJ['OTOBJICHHBIC JUIS
00OTalleHus ypaHa ¢ UCTIOJIb30BaHUEM IPoIlecca XUMUIecKoro oOMeHa. J{ist Koppo3noHHOM
YCTOWYHMBOCTH K KOHLIEHTPHPOBAHHBIM PAaCTBOPAaM COJISTHOW KHCIIOTHI TH KOJIOHHBI U UX
BHYTPCHHHUEC KOMITOHCHTEI U3IrOTOBJICHBI U3 IMOAXOAAINUX IJIACTUKOBBIX MAaTCpHajioB (TaKI/IX,
Kak ()TOpUPOBAaHHBIE YTIICBOAOPOIHBIE IOJMMEPHI) WII CTEKIIA WITK 3aIlIUIICHBI TIOKPHITHEM
13 Takux MaTepuayioB. KOJIOHHBI CrpoeKTHpoBaHBI Ha KopoTkoe (30 CeKyHO WM MEHee)
BpEMsI ITPOXOKIICHHUS B KacKaje.

HenTpudy:KHble KUIKOCTHO-KMIKOCTHBbIE KOHTAKTHbIE (UIbTPHI (XUMHYECKHIl
o0Men)

LentpudyxHple  KUIKOCTHO-)KUAKOCTHBIE  KOHTAKTHBIE  (WIIBTPBI,  CHENHAIBHO
TIpeAHa3HaueHHbIe WM TIOATOTOBIIEHHBIE Uil OOOTalieHHWs ypaHa C WCIIOIb30BaHHEM
Mpoliecca XMMHUYECKOro oOMeHa. B TakMX KOHTAKTHBIX (PUIBTPAX MCIONB3YETCS BpalllcHHE
JUIS TIOMYYCHHUs] OPraHMYECKUX M SKUAKHX TOTOKOB, a 3aTeM LEHTPOOCKHAas Cwiia JUist
pasneneHus ¢a3. Jnd KOpPpO3WMOHHONH CTOMKOCTH K KOHIICHTPHPOBAHHBIM pPaCTBOPAM
COJITHOM KHUCJIOTHI KOHTAKTHBIC (bHHI;TpBI H3roTaBJIMBAIOTCA K3 COOTBCTCTBYIOIIUX
TUTACTUKOBBIX MAaTepHAIOB (TakuX, Kak (PTOPHPOBAHHKIC YIIIEBOJIOPOIAHBIC MMOIMMEPhI) WK
TIOKPBIBAIOTCS UMH WITH cTeksoM. LleHTpudyKHbIe KOHTaKTHBIE (PUITBTPHI CIPOSKTHPOBAHBI
Ha KopoTkoe (30 cexyH uir MeHee) BpeMsl TPOXOKACHHS B KacKaje.

CucreMbl 4 000py/10BaHNe 115l BOCCTAHOBJIEHUS YPaHa (XUMHYeCKUIl 00MeH)

a) CHeHI/IaﬂLHO MMPpECAHA3HAYCHHBIC WJIM MMOATOTOBJICHHEBIC STYCHKHU SJICKTPOXUMHUYCCKOT'O
BOCCTAHOBJICHUA IS BOCCTAHOBJICHUA YypaHa M3 OJHOI'O BAJICHTHOI'O COCTOSIHUA B IPYToO€
JJIA 060FaH_ICHI/I$I YpaHa € HCHOJIb30BAHUCM IIPOLECCa XUMHYCCKOI'O oOMeHa. MaTepI/IaJ'ILI
AYCCK, HaXOOAIHMCCd B KOHTAKTE C TCXHOJIOTHMYCCKUMU pPaCTBOpaMHu, JOJIKHBI OBITE
KOppO3H€CTOI>iKPIMPI K KOHILICHTPUPOBAHHLIM paCTBOpaM COJITHOM KUCJIOTHI.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Karogmplii oTcexk sYeiikul NOJDKEH OBITh CIPOSKTHPOBAH TakkMM 00pa3oM, 4YTOOBI
MIPEAOTBPATUTh TIOBTOPHOE OKWCIICHHWE ypaHa 10 0oJjiee BBICOKOTO BAJIEHTHOTO COCTOSHHSL
Jns ypepkaHus ypaHa B KaTOJHOM OTCEKEe sYeiika MOXET HMETh HEMpPOHHUIIAeMYyIO
nuapparMeHHYI0 MeMOpaHy, H3TOTOBJICHHYIO M3 CIELHaJbHOTO KaTHOHHO-OOMEHHOTO
Matepuana. Katon cOCTOMT W3 COOTBETCTBYIOILErO TBEPAOTO MPOBOJHMKA, TAKOTO, Kak

rpadur.
4
b)  CheumansHO NpeaHA3HAYEHHBIE MM TOATOTOBIEHHBIE CHCTEMbI s U3BIedeHus U

M3 OPraHUYCCKOro IIOTOKA, PETyJIMPOBaHUA KOHOCHTpaWM KHUCJIOTBI W JJIA 3aIllOJIHCHHUA
AYCCK DJICKTPOXUMHUYCCKOI'O0 BOCCTAHOBJICHUA Ha IIPOU3BOJACTBCHHOM BBIXO/IC KaCKala.

20



5.6.4.

5.6.5.

[NOAACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOSIT U3 0GOPYIOBAHMS YKCTPAKIMU PACTBOpUTENEM s otronku U™ u3
OPraHUYEeCcKOro MOTOKa B XHUIKHH pacTBOp, 00OpPYIOBAaHHS BBIIAPUBAHHS W/WIHA APYTOro
00opynoBaHus IJIsl AOCTIDKEHUSI PEryJMPOBKH M KOHTPOJS BOZOPOAHOIO IOKA3aTens, U
HACOCOB WJIM JIPYTHUX YCTPOMCTB IepeHoca IS 3allOJHEHHS SUeeK JIIEKTPOXHUMUYECKOrO
BoccTaHoBNeHUs. OCHOBHas 3afadya KOHCTPYKLIMH COCTOMT B TOM, YTOOBI H30€XaTb
3arps3HEHUS MIOTOKA XKMIKOCTH MOHAMH HEKOTOPBIX MeTayuioB. ClenoBaTeNbHO, T€ YacTH
000pYyIOBaHUSI CHUCTEMbI, KOTOPbIE HAXOITCSI B KOHTAKTE€ C TEXHOJOTMYECKUM IIOTOKOM,
W3TOTaBIMBAIOTCS M3 COOTBETCTBYIOIIMX MAaTEPUAIOB (TaKHX, KaK CTEKIO, (pTopupoBaHHEIC
YIJIEBOAOPOIHBIE TTOJMMEPHL, Cyibhar nonudenua, cyabpor nommddupa 1 IPONUTaHHBIA
CMOJIOH IpauT), WK 3aIHIIEHBI TOKPBITUEM M3 TAKUX MaTePHAJIOB.

CucreMbl NOATOTOBKY MUTAHUS (XMMHYECKUA 00MEeH)

CriermalibHO  TIpeTHA3HAYCHHBIC FUTM  TIOATOTOBJICHHBIC CHCTEMBI JUIS  ITPOW3BOJICTBA
MUTATEIbHBIX PACTBOPOB XJIOPUIA ypaHa BBICOKOW YUCTOTHI JUISI YCTAHOBOK IO Pa3lIEICHUIO
M30TOTIOB ypaHa METOJIOM XUMHIECKOTO OOMEHa.

[NOSAACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST W3 OOOPYAOBAaHWS IUISi PACTBOPEHUS, SKCTPAKIMHA PACTBOPHUTEIEM
W/WITH FOHOOOMEHHOTO 000PYI0BaHMS /ISl OUMCTKH, a TAKXKE DJICKTPOIMTHUECKHUX SUSEK IS
Boccranosnerns U™ wm U™ B U™, B 5THX crcTeMax MpOM3BOISTCS PACTBOPHI XJIOPH/IA
ypaHa, B KOTOPBIX COJEPXKUTCS JIMIIb HECKOJIBKO YacTell Ha MWJUIMOH METaJUTMYEeCKUX
BKITIOUEHHH, TaKUX, KaK XPOM, XKeJe30, BaHaAWH, MOIMOICH W JPYTUX IBYXBAICHTHBIX MX
KaTHOHOB WJIM KAaTHOHOB C OOJIbICH BaJICHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepualibl s
3/IEMEHTOB CHCTEMbI, B KOTOPOii 06pabarsiBactcss U™ BBICOKOI YHCTOTHI, BKIIOYAIOT CTEKIIO,
(TOpUpOBaHHBIE YTIIEBOAOPOIHBIE TIOIUMEPHI, TPa(HT, TIOKPHITHIA MOIUBUHIII-CYITH(PAaTHRIM
WM oJn3GUp-CyIbHOHHBIM IJIACTUKOM M IPOITUTAHHBIN CMOJIOH.

CucremMbl OKHCJICHHS YPaHa (XUMHYeCKHI 00MeH)

CrieluansHO NpeIHA3HAYCHHbIEC MM MOATOTOBNCHHbIE CHCTeMb! it okucienns U™ B U™
IUTs1 BO3BPALLEHUS B KAaCKaJ| pa3/iesieHNs] H30TOIOB YpaHa B MpoLecce 00O0TaleHus] METOA0M
XUMHYECKOTr0 0OMEeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI MOTYT BKJIIOYATh TaKoe 000pyI0BaHHE, KaK:

a)  o0opynoBaHWE I KOHTAKTUPOBAHMS XJIOpa M KHCIOPOAA ¢ BOAHBIMH 3()(roeHTaMu
W3 06OpYNOBaHMs pa3eIeHHs HM30TONOB M AKCTpAKIMH obpasosapmerocs U™ B
OOCTHEHHBI OpPraHWYeCKWH TOTOK, BO3BPAILAIOLUIMNACA W3 TPOH3BOICTBEHHOTO
BBIXOJIa KacKaJa;

b)  oOopynoBaHue, KOTOPOE OTHCISCT BOAY OT COJISHOM KHCJIOTBI, 4YTOOBI BOJAa M

KOHLCHTPUPOBAaHHAA COJIAHAA KUCJIOTa MOTJIHU OBl OBITH BHOBB BBCICHBI B ITpOLIECC B
HY>XHBIX ME€CTax.
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5.6.6.

5.6.7.

5.6.8.

BrbicTpo pearnpyomme HOHOOOMeHHbIE CMOJIbI/aiIcOPOeHThI (HOHHBIN 00MeH)

Beictpo  pearmpyrommme = HOHOOOMEHHBIE CMOJNBI WM aJICOPOCHTHI,  CIENHAIFHO
NperHa3HAauYeHHBIE WM MOATOTOBICHHBIE ISl OOOTAIlCHWS ypaHa C HCIOIb30BaHUEM
TpoIiecca HOHHOTO OOMeHa, BKIFOYasi TOPHCTHIE CMOJIBI MaKPOCETYaTOW CTPYKTYPhI H/WIH
MeMOpaHHBIe CTPYKTYPBI, B KOTOPBIX aKTHBHBIE TPYIITBI XUMUYIECKOTO 0OMEHa OrpaHuYeHbBI
MOKPBITHEM HA IIOBEPXHOCTH HEAKTUBHOM IIOPUCTON BCIIOMOTAaTElIbHOM CTPYKTYpBI, U
Jpyrue KOMIIO3UTHBIE CTPYKTYphl B JIO00HM mpuemieMold Qopme, BKIIOYas YacTHIBI
BOJIOKOH. DTH MOHOOOMEHHBIE CMOITBI/aIcOpOeHTHl NMEIOT nuaMeTpsl 0,2 MM HITH MeHee U
JIOJDKHBI OBITh XMMHYECKH CTOWKHMMH 10 OTHOIIEHHIO K PAacTBOpaM KOHIEHTPHUPOBAHHOU
COJISTHOM KHCTIOTBI, a TakKe TOCTaTOYHO MPOYHBI (PU3MYECKH, C TEM YTOOBI X CBOMCTBA HE
YXyIIIATACh B 0OMEHHBIX KOJOHHAX. CMOITBI/aIcOpOEHTHI CIIeIaIbHO TpeTHa3HAYEHBI IS
TTOJTyYeHSI KHHETHKU OYeHb OBICTPOro 00MEHa N30TOIOB ypaHa (UTUTEIFHOCTE ITOTyOOMEeHa
Menee 10 cekyHm) u 00JIagaroT BO3MOXKXHOCTBIO paboTaTh MpH TeMIIepaType B AUarna3oHe OT
100°C mo 200°C.

HonooOMeHHbIE KOJTOHHBI (MOHHBIH 00MEH)

Hummanprdeckne KoloHHBI quaMerpoM Oonee 1000 MM anst yaep)KaHus M TIOIAEPKaHUS
3aI0JIHEHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJCOPOCHTOB, CICIUAIBLHO MMpPEAHA3HAUCHHBIC
WIM TOJTOTOBJICHHBIC s OOOTAallleHHs ypaHa C UCIOJIb30BaHHEM HOHOOOMEHHOIO
mporecca. JTH KOJOHHBI HM3TOTOBJCHBI W3 MAaTepHalioB (TakWMX, KaKk THTaH WA
(TOpUpOBaHHBIE YTJIEBOAOPOIHBIE IIOJMMMEpPHI), CTOWKMX K KOPPO3HWH, BBI3BIBAEMOI
pacTBOpaMy KOHIICHTPUPOBAHHOM COJISIHOW KHMCJIOTBI, MJIH 3alUIICHBI TOKPHITHEM U3 TaKUX
MaTepuajoB M CIIOCOOHBI paboTaTh MpH Temiieparype B nuamnasone ot 100°C mo 200°C u
nasyieann BeImre 0,7 Mlla (102 ¢byHT/KB. aroiiM).

HonoodMenHbIe cucTeMbl peduiiokca (HOHHbBII 00MeH)

a) CHCHI/IaJ'IBHO MPpE€AHA3HAYCHHBIC WM IMOATOTOBJIEHHBIC CUCTEMBI XUMHYCCKOI'O HIIN
QJICKTPOXUMHUYCCKOTI0 BOCCTAHOBJICHUSA JI PErcHEpal pCaFCHTa(OB) XUMHUYCCKOT'O
BOCCTaHOBJICHUA, HCHOHBSyeMOFO(LIX) B KacCKaagax HOHOOOMEHHOTO O6OFaH.I€HI/I$I

ypaHa.

b)  CoenmansHO TpegHa3HaYCHHBIE WM MOATOTOBICHHBIC CHCTEMBl XUMHYECKOTO HIIH
AMEKTPOXMMHUYUECKOTO OKHUCIECHHS I PpEereHepaludl pearcHTa(oB) XHMHYECKOTO
OKHCJIEHHS, HCTIOIb3yeMOro(bIX) B KaCKaJax HOHOOOMEHHOT0 0OOTallleHNs ypaHa.

[NOSAACHUTEJIBHOE 3AMEYAHUE

B npouiecce moHOOOMEHHOT0O 000TAIEHNS B KAYECTBE BOCCTAHABIMBAIOIIETO KATHOHA MOXKET

WCIION30BATECA,  HAIPUMEp, TpexBaleHTHpi tutan (Ti®), u B oJToM ciyuae
o ot

BOCCTAHOBHTEJIbHAs cHcTeMa Oyzier BripabateBath Ti™ mocpencTBoM BoccTaHoBeHH Ti .

B MponeCCe B KAUCCTBE OKHCIUTECIIA MOXKET HCIIOJB30BATLHCA, HAIIPHUMEP, TPEXBAJICHTHOC

+3 +3

xene3o (Fe'™), m B o3TOM cimy4yae cumcTeMa OKHUCIeHHs OyneT BblpabOaTeiBath Fe
+2
MOCPEJICTBOM OKHcTieHus Fe *.
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5.7.

5.7.1.

5.7.2.

CrnennajinbHo NnpeIHasHAYCHHbIC WX MNMOATOTOBJICHHbLIEC CHCTEMbI, 060pynona}me H
KOMIIOHECHTDI 1J11 UCITOJIB30BAHUA B JIa3€PHBIX 000raTUTEJILHBIX YCTaHOBKax

BBOJIHOE 3AMEYAHUME

CylecTByIOIHE CHCTEMBI Ui OOOTaTHTENBHBIX IPOIECCOB C HCIIOJIB30BAHUEM JIa3epOB
JeJIATCA Ha JIBE KaTeropuu: Te, B KOTOPBIX padoueil cpemoil SBISIOTCSA Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOPBIX paboueill cpenoi ABIAI0TCS Mapbl ypaHOBOTO coequHeHus. OOmmmu
Ha3BaHMAMH I TaKHX IPOLIECCOB SIBILIIOTCA: IepBas KAaTeropusl - JIa3epHOE pasfeiieHHe
M30TOMOB MO MeToAy aroMapHbix mapoB (AVLIS wmmm SILVA); Bropas kaTteropus -
MOJIEKYJIAPHBIA METO JazepHOro pazaeneHus m3otonoB (MLIS nmm MOLIS) un xumraeckast
pEaKIsl TIOCPEIACTBOM H30HMpaTeNbHONH 1Mo m3oTomaM JjasepHoi aktuBaruu (CRISLA).
Cucremsbl, 000pyJOBaHHE W KOMIIOHEHTHI [UIi YCTaHOBOK JIa3€PHOTO OOOTAIICHHUS
BKJIIOYAIOT: @) YCTPOMCTBA IS MOJauM MMapoB METAIMYECKOTO ypaHa (Ui n30HpaTenbHOM
(OTOMOHM3AIMHN) WM YCTPOWCTBAa IJIsI MOJAYd IApOB YPAHOBOIO COCNUHEHMS (IUIst
(hoToaMCCOMAITN W XUMHYECKOW aKTHUBAITNH); b) ycTpoiicTBa mys cOopa 00oTrameHHOTO
U 00eIMHEHHOT0 METaUTMYECKOTO ypaHa B KadecTBe "MpoaykTa" W "XBOCTOB" B MEpBOM
KaTEeropHH M yCTPOUCTBA U1l cOOpa pa3ioKEHHBIX WM BBILEIIINX U3 PEAKIMU COSANHEHUH
B KadecTBe "mpoaykTa" M HEOOpaOOTAaHHOTO MaTephalia B KauecTBe "XBOCTOB" BO BTOPOM
KaTeropuy; c) pabouue ja3epHbIe CUCTEMBI U1 M30HPaTENbHOrO BO30YKACHHUS H30TOIOB
ypana-235; u d) obopynoBaHue il MOATOTOBKM MMOJaYM M KOHBEPCHU IIPOAYKTA.
BenenctBue  CIOKHOCTM — CHEKTPOCKONIMM  aTOMOB M COGJMHEHUII ypaHa  MOJKET
MOTpeOOBATHCS UCTIOIB30BAHKE JIFOOOW U3 Psijia IMEIOIIMXCS JIa3ePHBIX TEXHOIOTHH.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorve 13 KOMIIOHEHTOB, IEPEUHCIEHHBIX B 3TOM pazjiefie, BCTYMaloT B HETIOCPEICTBEHHBIN
KOHTAKT C MapaMd METAJUIMYECKOTO YpaHa WM C KHUIKOCTBbIO, WU C TEXHOJOTMYECKUM
ra3zom, coctrosaumm 3 UFg unmu cmecu uz UFg u apyrux razoB. Bce noBepXxHOCTH, KOTOpbIE
BCTYNalOT B KOHTakT ¢ ypaHoM uiii UFg, MOJHOCTBIO M3TOTOBJIEHBI U3 KOPPO3UECTOMKUX
MaTepUAJIOB WU 3allMIICHBI TMOKPBHITHEM W3 TakuxX MaTtepuanoB. Jlns meneil paszgena,
OTHOCSINEroCs K KOMITOHEHTaM O0OpYIOBaHHS UTA JIa3epHOrO OOOTaIleHHUs, MaTepHallbl,
CTOMKHME K KOpPpO3WHM, BBI3bIBAEMOW TMapaMH WM JKHUAKOCTAMH, COJEp KaIlIMHU
METAJUTMYECKUH ypaH WM YpPaHOBHIC CIUIABHI, BKIIOYAIOT MOKPBITHIA OKCHUAOM UTTPUS
rpaduT U TAaHTAX;, W MaTepuallbl, CTOHKHE K KOppo3uH, Bbi3biBaeMoit UF, BKtOUaroT Meap,
HEPKaBEIOLIYI0 CTajb, QJIIOMHUHUI, aQJIIOMUHUEBBIC CIUIAaBbl, HHKEIb WM CIUIABBI,
comepkamme 60% Hukens u Oonee, u croiikne K UFg MONHOCTBIO (hTOpUpPOBAHHBIC
YIJIEBOJOPOIHBIE TIOJIUMEPHI.

Cucremsbl BbinapuBanus ypana (AVLIS)

CrenpansHO TpeNHa3HAYEHHBIE WM IOJATOTOBJICHHBIE CHCTEMBI BBIApUBaHUS YypaHa,
KOTOpBIE COJEP>KaT BBICOKOMOIIHBIE MOJOCOBBIE WA PACTPOBBIE 3JIEKTPOHHO-TY4EBBIC
MYIIKY C TIepeiaBaeMOil MOIIHOCTHIO HAa MUILIEHB Oonee 2,5 kBT1/cm.

Cucremsl u1s1 00pad0OTKH KUIAKOMETAJNIMYecKoro ypana (AVLIS)

CrneuuanbHO NMpeaHa3HaYeHHbIC MM TOATOTOBJICHHBIE CHCTEMBI Ui 0OpaOOTKU JKHIIKOTO

MeTaluia JUIsl PACIUIaBJICHHOTO ypaHa WJIM YPaHOBBIX CIUIABOB, COCTOSIIWE W3 THIICH W
OXJIXKTAIOIIETO 000y IOBAHUS JJIS1 TUTJICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Turmn W Jpyrue KOMIIOHEHTHI JTOM CHCTEMBI, KOTOpPBIE BCTYHAlOT B KOHTAaKT C
pacIUIaBIEHHBIM YPAaHOM WM YPAaHOBBIMH CILIaBAMH, U3TOTOBJICHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOWKHUX MAaTEpPUANIOB WJIM 3alUIIEHbl IOKPHITHEM W3 TaKUX MAaTepPHAJIOB.
[Ipremnemple MaTeprabl BKIFOUAIOT TAHTAJ, TOKPHITHIA OKCHAOM UTTpHs rpadut, rpadur,
TIOKPBITHIN OKUCIIAMU IPYTHUX PEAKO3EMENTBHBIX JIEMEHTOB MIIH UX CMECSIMU.

Arperatsl 1514 coopa "'mpoaykra' u '"'xBocToB' MeTasuIM4eckoro ypana (AVLIS)

CrneuuanbHO MpeAHa3HAYEHHBIC WM MOATOTOBIICHHBIE arperatsl i cOopa "mpomykra" u
"XBOCTOB'" METAJUTMIECKOTO YpaHa B KUIKOM WK TBEpIOH (opme.

[NOSAACHUTEJIBHOE 3AMEYAHUE

KOMIIOHEHTHI 3THX arperaroB U3roTOBJIEHBI U3 MATEPHANIOB, CTOMKHX K HArpeBY U KOPPO3UH,
BBI3BIBAEMOM MMapaMi METAIUIMYECKOTO ypaHa I >KUAKOCTHIO, WM 3aIlUIIEHB! MOKPBITHEM
W3 TAaKUX MaTepHaoB (TaKuX, KaK HOKPHITHIH OKCHAOM UTTPUS TPpauT UM TAHTAT) © MOTYT
BKJIIOYATh B ce0s TPYOOIPOBOABI, KJIaNaHbl, INTYLEpa, "Kea00a'", BBOJbI, TETUIOOOMEHHHUKH U
KOJUIEKTOPHBIE TUTACTHHBI JJII MAarHUTHOTO, 3JIEKTPOCTAaTHUECKOTO WIIM JPYTHX METOJO0B
paszeneHus.

Kosxyxu pazgesmnrensHoro moxyJst (AVLIS)

CrnenpanpsHO  MpeJHa3HAuYEHHbIE  WIM  TOATOTOBJIECHHBIE — LIMIMHIPUYECKHE WU
HPSIMOYTOJIbHBIE KaMephl ISl IOMEIIEHHSI B HUX MCTOYHHMKA NApOB METAIMIECKOTO ypaHa,
JIEKTPOHHO-JTyYeBOH MYIIKH U KOJJIEKTOPOB "MpoaykTa” U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXU UMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH JUISl IOJa4YH 3JICKTPOIUTAHUS U BOJIBL,
OKHA TSl JIA3ePHBIX MYyYKOB, COSIMHCHUI BaKyyMHBIX HACOCOB, & TAKXKE [T TUATHOCTHKH U
KOHTPOJISI KOHTPOJIBHO-M3MEPUTETBHBIX MprOOpoB. OHM WMEIOT TPHUCIOCOOICHUS IS
OTKPBITUA U 3aKPBITHA, 4TOOBLI 00ECIEYUTE 06CHy)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB.

CBepx3BYyKOBbI€e pacminpureabHblie comia (MLIS)

CrenanpHO TpeaHa3HAuEHHbIE WM MOJTOTOBJICHHBIE CBEPX3BYKOBBIC PaCIIUPUTEIIHLHBIC
comwta s oxnaxaeHus cmecet UFs, m Hecymero raza pmo 150K wim Huwke u
kopposuectoiikue Kk UFg.

Kousutexktopsl npogykra nartudropucroro ypana (MLIS)

CrienpasibHO TIpeHAa3HAUYEHHbIE HJIM MOATOTOBJIEHHBIE KOJUIEKTOPHI TBEPIOTr0 MpPOIYKTa
nstudropuctoro ypana (UFs), coctosime w3 (uiibTpa, KOJUIEKTOPOB YOApHOTO WM
LUKJIOHHOTO TUITa MM MX COYeTaHUi 1 Kopposuectoiikue k cpene UFs/UF.

Komnpeccopst UF¢/necymero raza (MLIS)

CriermuaibHO  TIpeTHAa3HAYCHHBIE WM ITOATOTOBIICHHBIE KoMIpeccophbl mist cMmeceit UFg n
HECYyIlIeTo Trasza s JyMTenbHoM skcrutyataimu B cpeae UFg. KommnoHeHTsl 3THX
KOMIIPECCOPOB, KOTOPHIC BCTYMAlOT B KOHTAaKT C HECYIIUM TIa30M, HU3TOTOBICHBI U3
kopposuecToiikux k UFg MaTepranoB Uiu 3alMILEHbI TIOKPHITHEM U3 TAKUX MAaTepHAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YmorHenusi Bpamawuuxcs sanos (MLIS)

CrienuaiibHO TpeHa3HAYCHHBIC WM MOJATOTOBJICHHBIC YIJIOTHEHHS BPAILAIOIIMXCS BajOB,
YCTAaHOBJIGHHBIE Ha CTOpPOHE TOAaYd M Ha CTOpPOHE BBIXO/A U YIUIOTHEHHS Bala,
COEIIMHSIONIETO POTOP KOMIIPECCOpa C MPUBOJHBIM JBUTATENEM, C TEM YTOObI 00ECIIeUnTh
HAJCKHYI0O TEepMETH3ALMIO, MPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTMYECKOrO Trasza WU
HaTeKaHHe BO3/yXa WIM YIDIOTHSAIONIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa,
KoTopas 3anosiHeHa cmeckio UFg 1 Hecyiero rasa.

Cucremsl ¢propupoBanus (MLIS)

CrienMalibHO TIpeTHa3HAYCHHbBIC WM TIOATOTOBJICHHBIC cucTeMbl i GropupoBanus UFs (B
TBepaoM coctosinun) B UF (raz).

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH cUCTeMBI IpeaHa3HaueHb! 11 propuposanus coOpanHoro nopoika UFs B UF B memsix
MTOCTIEMYTOIIeTo cOopa B KOHTEHHepax MpOAyKTa WX s Tomadd B Omoku MLIS mms
JOTIONTHUTENBHOTO oboramieHust. [Ipu npruMeHeHnH 0JJTHOTO TI0IX0/a peakius GropupoBaHus
MOXeT OBITh 3aBepllieHa B Mpeaesiax CUCTEMbl pa3lelieHUs W30TOIOB, I/l HACT Peakuus H
HENOCPEJICTBEHHOE M3BJICUCHUE W3 KOJUIEKTOPOB "mpomykTa". Ilpu NMpuMeHEHHH JPYroro
noaxoxa nopomok UFs MoxeT ObITh M3BJIEUEH/TIEpEMEIIEH U3 KOJUIEKTOPOB "MpoayKTa" B
MNOAXOMSAIINI peakTop (HampuMep, PeakTop C ICEBIOOKIKEHHBIM CIIOEM KaTaln3aropa,
TeJIMKOUAAIBHBIA PEeakTop WM >KapoBas OalrHs) B Leisix (ropupoBanus. B o0oux ciydasx
UCTIONB3yeTCsl 000pyIOBaHUE UL XpaHEHHUs U IepeHoca (ropa (win Ipyrux MpueMiIeMbIX
(TOpUpYIOMKX peareHToB) u s coopa u meperoca UFs.

Macc-cnekrpomerpsl/uctounnkn nouos UFs (MLIS)

CrenuanpHO TpEAHA3HAYCHHBIC WU TMOJITOTOBJICHHBIE MAarHUTHBIE WM KBaJAPYIOJIbHBIC
Macc-CIIeKTPOMETPBI, CHOCOOHBIE MPOM3BOAMUTH MPSMON OTOOp MPOO IMOIaBaeMOW MAacChl,
"mpomykra" wim "XBocTOB" M3 Ta3oBbiXx MoTokoB UF¢ n oOmagaroiiue MOJHBIM HaOOpOM

CJIICAYIONIUX XapaKTCPUCTHUK:

1. yAeIbHAs pa3periaromas CltocoOHOCTh 1o Macce cBhImie 320;

2. coAcpiKaT HCTOYHHUKHM HMOHOB, H3rOTOBJICHHBIC W3 HHUXpOMa HWIW MOHCII WIA

3aIIUILEHHBIC TOKPHITUEM U3 HUX, U HUKEIMPOBAHHBIC;
3. COZAEPKAT HOHU3ALMOHHBIE HCTOYHUKH ¢ OOMOapIMPOBKON IEKTPOHAMH;

4. COZAEPXKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJHYIO AJISI U30TOITHOTO aHAIN3A.

Cucrembl nogaun/cucreMsl 0TBoAa '"'mpoaykra'’ u "xsocros' (MLIS)

CHCHI/I&HLHO MpCAHA3HAUYCHHBIC WKW TMOATOTOBJICHHBIC TCXHOJIOTUYCCKUE CHUCTEMbI WIIN

060py,£[OBaHI/Ie JJIA 000raTUTEILHBIX YCTaHOBOK, HM3TrOTOBJICHHLIC W3 KOppO3I/I€CTOI\/'IKI/IX K
UF6 MaT€pHrajIoB, WX 3allIUIICHHBIX ITIOKPBITUEM N3 TAKUX MATCPHUAJIOB, BKIIFOYAIOIIUE:
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5.7.12.

5.7.13.

5.8.

a) MUTAIOIIME ABTOKJIABHI, MEYM WIM CHCTEMBI, Hcmoib3yemble it monaun UFe mms
Tnporiecca 00orameHus;

b)  necyOmumaropsl (WM XOJIOJHBIC JIOBYIIKH), HWCHOJNB3YEMbIC JUIS BBIBCICHHUS
Harpetoro UFs u3 mporiecca oborarieHus 1uisl OCIe Y OIIero mepeMeIeHHs;

C) CTaHIIUM OTBCPKIACHHUA WM OXWKCHUA, HCIOJIB3YCMBIC MJId BBIBCICHUSA UF6 nus3
rpormnecca 060FaH.[eHI/ISI IMyTEeM CXKaTusa U TEPeBOAa UF@ B JXUIKYIO WIN TBEPAYIO

dopmy;

d)  crammmm "mpomykrta" WM "XBocToB", Hcmonblyemble ais mepemerneHuss UFs B
KOHTEUHEPBI.

Cucremsl otnesienns UFg oT Hecymero raza (MLIS)

CroenuanbHO NpenHa3HaYeHHbIE WM IIOJTOTOBJICHHBIE TEXHOJOTMUECKUE CUCTEMBI [UIS
otaenenust UFg oT Hecymiero raza. HecymmmM razom MoxkeT OBITh a30T, aproH WX APYTroi
ras.

[NOSACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh TaKOe 000PYA0BaHHE, KaK:

a) KPUOTEHHbIC TEINIOOOMEHHUKH WM KPHOCENapaTrophbl, CIOCOOHBIC CO3/1aBaTh
temnepatypsl -120°C unu MeHee, Wiu

b)  ONOKH KPHOTEHHOTO OXJIXKIEHHUS, CIIOCOOHBIE CO3aBarh Temrieparypsl -120°C wmu
MEHee, WU

C) xomnozablie ToBymkH UFg, criocoOHBIe co3maBath Temmeparypbl -20°C nim MeHee.
Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

.Ha3€pI)I WA JIa3€PHBIC CUCTEMBI, CICHIUAIBHO NMPEAHA3HAYCHHBIC UJIW ITOATOTOBJICHHBIC JJIA
pa3aeiieHrs U30TOIOB ypaHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mpomecca AVLIS 00bMHO cocToHT M3 IBYX Jla3epoB: Ja3epa Ha Imapax
MeIW W Jlazepa Ha kpacuresix. JlazepHas cuctema miust MLIS oObdHO cocTOMT M3 jazepa,
pabotaromero Ha CO, Wi 3KCUMEPHOTO Jia3epa U MHOTOXOJOBOM ONTHYECKOH SUEHKHU C
BpAIIAONIMMUCS 3epKaaMi Ha 00erX CTOpoHaxX. /[ Ja3epoB WM JIa3epHBIX CHCTEM TpH
obomx mporeccax TpeOyeTcs CTaOMIN3aTop CIIEKTPOBOW YacTOTHI I PaOOTHI B TCUCHHE
JUTUTENTHHBIX TIEPHOJIOB BPEMEHHU.

CrnennajinbHo npeaIHasHAYCHHbIC WX MOATOTOBJICHHbLIEC CHUCTEMbI, oﬁopyuona}me H
KOMIIOHEHTBI [JIsl MCI0JIb30BaHHSI Ha 000raTHuTeJIbHBIX YCTaHOBKaAaX € IUVIa3MEHHBIM
pa3acJeHuEM

BBOJJHOE 3AMEYAHUE

Ipu mporecce TIA3MEHHOTO pa3eiCHHsl TIa3Ma, COCTOSIIAS W3 MOHOB ypaHa, MPOXOIUT
yepe3 HEKTPHUECKOE T1071e, HACTPOCHHOE Ha YaCTOTY HOHHOTO pe3oHanca U™, ¢ TeM uTo6b!
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

OHH B TEPBYI0 O4YEpeAb IMOMJIOIIAIM DSHEPTUIO M YBEIMUYMBAICS JAUMAMETp HX
MITONIOPOOOPa3HBIX OpOUT. MIOHBI ¢ POXOKACHUEM IT0 OOJBIIEMY THAMETPY 3aXBaTHIBAIOTCS
JUIi  06pasoBaHMs HpPOAyKTa, oboramensoro U, Ilnasma, koTopas o06pa3oBaHa
MOCPENICTBOM MOHM3AIMU YPAHOBOTO T1apa, COIEPIKUTCS B BAKYYMHOM KaMepe ¢ MarHUTHBIM
TI0JIEM BBICOKOH HANpPsKEHHOCTH, 00pPa30BaHHBIM C IOMOLIBIO CBEPXIPOBOAAIIECIO MAarHUTA.
OcCHOBHBIE TEXHOJOTHYECKUE CHCTEMBI Ipoliecca BKIIIOYAIOT CHCTEMY TeHepaluyl ypaHOBOH
TUIA3MBI, Pa3ACIUTENbHBIA MOYIIb CO CBEPXIPOBOISIIMM MarHUTOM U CUCTEMBI H3BJICUCHHS
MeTasua st coopa "mpoaykra” u "XBOCTOB'.

MPIKpOBO.]IHOBbIe HCTOYHUKHU SJHCPIrUU U AHTCHHbI

CrienMaibHO IpeIHa3HAYCHHBIC UK ITOATOTOBICHHBIE MUKPOBOIHOBBIC HCTOYHUKH SHEPTUH
M aHTCHHBI 1 TCHEPAllMM WM YCKOPCHHS HMOHOB M OONAaiolue CIICIyHOIUMU
xapakrepuctukamu: yactora Beie 30 [T u cpeaHss BIXOAHAS MOIIHOCTD JUIS TeHEpaIU
roHoB 6oitee 50 kBT.

CoJieHOUIbI 17151 BO30Y K/I€HUS] HOHOB

CroenyanbHO IperHAa3HAUYCHHBIC WM NOATOTOBICHHBIE COJEHOMIBI AJISI PaJlo4acTOTHOIO
BO30YKICHUsI MOHOB B jauanaszoHe 4actor Ooniee 100 k['m m criocoOHBle paboTarh mpu
cpenneit Momaoctu 6onee 40 kBT.

CucrtemMbl reHepaluy YpPaHOBOIi MJIa3Mbl

CrenpaibHO TIpeNHAa3HAYEHHbIE WM TIOATOTOBJIEHHBIE CHCTEMBl T'eHEpallull ypaHOBOH
TUTa3MBI, KOTOpBIE MOTYT COJAEPXaTh BBICOKOMOIIHBIE TIIOJIOCOBBIE WM PacTPOBBIC
AJIEKTPOHHO-JTyYEBBIC MYIIKH C IEPeAaBacMOi MOIITHOCTHIO Ha MHIIICHB OoJiee 2,5 KBT/cMm.

CucreMbl 111 00pad0TKH KMIKOMETAJIMYECKOr0 YypaHa

CrienMalibHO TIpeIHA3HAYCHHBIC WM IOJTrOTOBICHHBIC CHCTEMBI Uil 00pabOTKU YKUIKOTO
MeTalia Uil PACIUIaBJICHHOTO YypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIHE W3 THIICH U
OXJIQXKTAIOIIETO 000y IOBAHUS JJISl TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTBI H3TOM CHUCTEMBI, KOTOpPbIE BCTYNAOT B KOHTAakT C
pacIUIaBlIeHHBIM YPaHOM HJIM YPaHOBBIMHU CIIJIABaMH, W3TOTOBJIEHBI M3 KOPPO3UECTOMKUX U
TEPMOCTOMKUX MAaTE€pPHaJIOB MM 3alIUIICHBI IOKPBITHEM M3 TaKUX MAaTEepPHANIOB.
[puemiemple MaTepHallbl BKIFOYAIOT TAHTaJ, TIOKPBITHI OKCHIOM UTTpuUs rpadur, rpadur,
HOKPBITHII OKUCIIAMU IPYTHX PEAKO3EMENBHBIX 3JIEMEHTOB UM UX CMECSIMHU.

Arperarsbl 1715 cOopa "'mpoaykra' u ''XBOCTOB'' MeTAINYECKOI0 ypaHa

CrenuanbHO MpeAHa3HAYCHHBIC WM MOJATOTOBIICHHBIC arperathl Jjis coopa "mpomykra" u
"XBOCTOB" UIT METAJUTMYECKOTO ypaHa B TBepmod ¢opme. DT arperatsl st cOopa
W3rOTOBJIEHBI W3 MAaTEpUANIOB, CTOMKHX K HAarpeBy M KOPpPO3UM, BBI3bIBAEMOM IapaMu
METAJUTMYECKOTO ypaHa, TaKuX, KakK rpadut, MOKPHITHIA OKCHUIOM WUTTPHS, WM TaHTAJ, WA
3aIUINECHBI TIOKPHITHEM U3 TAKHX MaTepUaIoB.
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5.8.6.

5.9.

5.9.1.

Ko:xyxu pa3iemrebHOr0 MOIYJist

[unuHApHYecKre KaMepbl, CHelHalbHO MpeHA3HAYCHHbIC WJIM TIOJTrOTOBJICHHBIC IS
WCIIOJIb30BaHUS HA OOOTaTUTENBHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3jiciieHHUEM, JUIs
MOMEIICHNST B HHUX HCTOYHHMKA YPAaHOBOM IJIa3Mbl, DSHEPreTHYECKOTO —COJICHOMA
PaIMOYaCTOTHI M KOJUIEKTOPOB "MpoaykTa" U "XBOCTOB".

[NOAACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH HMCIOT MHOXCECTBO BXOIHBIX OTBepCTI/Iﬁ Ul ToAa4yr  3JICKTPOITUTAHUA,
COGI[I/IHCHI/II‘/'I I[I/I(b(by3I/IOHHLIX HACOCOB, a TAKXKC JId JUATHOCTHUKH U KOHTPOJISI KOHTPOJIBLHO-
HU3MCPUTCIIBHBIX HpPI60pOB. OHH HMEIOT HpI/ICHOCO6J'IeHI/I$I A OTKPBITUA W 3aKpBbITHUA,
9TOOBI  00ECTICUHTH O6CJ'Iy>KI/IBaHI/IC BHYTPCHHHUX KOMIIOHCHTOB W H3TOTOBJICHBI U3
COOTBETCTBYIOIIMX HEMAroMTHBIX MaTC€prajioB, TAKUX, KaK HEPIKaBCIOIIas CTallb.

CrnennajbHo NpeaJHasSHAYCHHbIC HWJ/IH MNMOATOTOBJICHHbLIC CHCTEMbI, oﬁopynosanne H
KOMIIOHECHTDI JJIfl UCITOJIB30BAHHUA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'0 oﬁorameﬂnﬂ.

BBOJIHOE 3AMEYAHUE

[lpy >7EKTPOMAarHUTHOM TMPOIECCE HWOHBI METAUIMYECKOTO  ypaHa, TOJyYCHHBIC
MOCPEACTBOM HMOHHW3AIMK THUTAromIero Marepuana u3 coneit (0obraHo UCly), yckopsitoTes u
MPOXOJAT dYepe3 MAarHUTHOE TIOJIe, KOTOPOE 3acTaBisieT HWOHBI Pa3lIMYHBIX HM30TOIOB
IIPOXOOUTH 10 Ppa3iMYHbIM HaITpaBJICHUAM. OCHOBHBIMH KOMIIOHCHTaAMU
AJIEKTPOMATHUTHOTO  HM30TOITHOTO  CEMaparopa  SBIISIOTCS: MarHuTHOE TIOJIE  JUIs
OTKJIOHCHUSI/pa3/ieICcHUsl M30TONOB MOHHOTO IMyYKa, MCTOYHMKA HOHOB C €ro CHCTeMOMN
YCKOpEHUA, U CUCTEMBI c6opa OTACJICHHBIX HMOHOB. BcnomMorarensHble CHCTEMBI JJIs1 3TOrO
mpolecca  BKIIOYAIOT  CHCTEMy  CHAOXCHUST ~ MarHUTHON — JHEprued,  CHUCTEMbI
BBICOKOBOJIBTHOT'O TIMTAHHUSI KCTOYHHKA HOHOB, BAKYYMHYIO CUCTEMY U OOIIMPHBIC CHCTEMBI
XUMHYECKOW OOpabOTKM JUIT BOCCTAHOBJICHUS TMPOAYKTa W  OYHCTKH/pEereHepariy
KOMITOHCHTOB.

DJIEKTPOMATrHUTHBIE CeNapaTopbl H30TONOB

9JI6KTpOMaFHPITHBI€ CeriapaTopbl H30TOIIOB, CIICIrajJabHO MNpeAHA3HAUYCHHDBIC N
TMOATOTOBJICHHBIC JIA Pas3sACiICHUA HW30TOIIOB ypaHa, U OGOpy,IlOBaHI/Ie 1 KOMIIOHCHTHI IJIsA
9TOro, BKJIrO4asi:

a) HcTounnky noHOB

CrnenyajgbHO — TpEMHA3HAYCHHBIC WM TOATOTOBJCHHBIC  OTACNBHBIC WK
MHOT'OYHCJICHHBIE HCTOYHMKM HOHOB YypaHa, COCTOSINME M3 MCTOYHHKA IIapa,
HMOHHU3aTOpa M YCKOPUTEISI ITy4YKa, U3TOTOBICHHBIC M3 COOTBETCTBYOIIUX MaTEpUAIIOB,
TaKuX, Kak rpaduT, HEep)KaBelollas CTalb WM MEIb, ¥ CHOCOOHBIX 00ECIIeUMBaAThH
o0mmii Tok B my4dke HoHOB 50 MA mim Ooree.

b)  KomiekTopsl HOHOB

KostekTopHbIe TUIACTHHBI, HMEIONIHE JIBE WM Ooliee INEN W T1a3a, CHelHaTbHO
MPpECAHA3HAUYCHHBIC WJIW MMOATOTOBJICHHBIC JIA c6opa ITYYKOB MOHOB O6OFaIHeHHOFO u
00CTHEHHOTO ypaHa U U3rOTOBJICHHBIC U3 COOTBETCTBYIOIINX MaTEPHAJIOB, TAKUX, KaK
rpadUT WIH HEeP)KaBEIOIIast CTalb.
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5.9.2.

5.9.3.

C) BakyyMHBIE KOXKYXH

CrenManbHO TpenHAa3HAYEHHBIE WM TOATOTOBJIEHHBIE BAKyYMHBIE KOXKYXHU JUIS
3NIEKTPOMATHUTHBIX CEMapaToOpOB ypaHa, H3TOTOBIEHHBIE H3 COOTBETCTBYIOLIMX
HEMarHUTHBIX MaTepHaJoB, TAKUX, KaK HEP)KaBEIOIIasi CTallb, U TIpeTHa3HAYECHHBIE JIs
padots! ipu gasiennu 0,1 [Na wnu Hke.

ITOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CIEIUATIBHO MPeTHa3HAYEHBI JIS TIOMEIIEHUS B HUX UCTOYHUKOB HOHOB,
KOJIICKTOPHBIX TUTACTHH M BOJOOXJIAKIAEMBIX BKIAIBIIICH U UMEIOT IPUCIIOCOOIICHIS
Uit coenquHeHnH U (Qy3MOHHBIX HACOCOB W TPHUCTIOCOOJICHUS ISl OTKPHITHS U
3aKpBITUSA B IEJISIX U3BJICUCHUSI U 3aMEHBI 3TUX KOMIIOHCHTOB.

d)  MarauTHbIe TOTIOCHBIE HAKOHCUHUKH

CrienuanbHO TIpeAHA3HAYCHHBIC WIIM TIOATOTOBJICHHBIE MArHUTHBIC TOJFOCHBIC
HAKOHCYHHKY, WMCIONME IuaMmerp Ooiee 2 M, HUCIONBb3yeMbIe I 00eCIeUeHUS
MOCTOSTHHOTO MAarHUTHOTO IIOJISI B DJIEKTPOMArHUTHOM CEMapaTope M30TOMOB U IS
MEPEeHOCa MATHUTHOTO TOJISt MEXKAY PACTIOI0KEHHBIMU PSIIOM CErapaTopaMu.

BbICOKOBOJIbTHBIE MCTOYHUKH MUTAHUS

CrenpaibHO TIpeJHA3HAYEHHBIE WIJIM TIOATOTOBJIEHHBIE BBICOKOBOJIETHBIE HMCTOYHUKHU
MMUTAaHUSA I  WCTOYHWKOB HMOHOB, OOJNIAMAOIINE TIOJIHBIM HAOOpOM  CIICAYIOITHX
XapaKTEPUCTHK: MOryT  paboTaTb B  HENPEPHIBHOM  PEXKHME,  BBIXOJHOC
HanpspkeHne 20 000 B wimm Gosee, BbIxogHOM Tok 1 A wmm Oonee W craOmim3anms
HanpspkeHns Meree 0,01% B Tedenne 8 yacos.

HcToyHnKH NUTAHUS 3JIEKTPOMAaruHuToB

CrneupanbHO TpenHAa3HAUYCHHBIE WM ITOJATOTOBICHHBIE MOIIHBIE HCTOYHWKH ITUTAHUS
MOCTOSIHHOTO TOKAa Ul 3JEKTPOMAarHUTOB, OONaJarolfe MOJHBIM HaOOpOM CIIEIYIOMINX
XapaKTepPUCTHK:  BBIXOJHOM TOK B HempepblBHOM pexknme 500 A wmm  Oonee mipu
HanpspkeHny 100 B v Oonee, ipy cTabuim3anuy Mo TOKy v Hanpspkenuto mernee 0,01%
B T€YECHHUE § YaCOB.

YcTaHoBKH 1JIsl IPOM3BOJCTBA TSKEJIONH BOAbL, AeiiTepusi U JeidTeprueBbIX COeIUHEHU I
U 000pyA0BaHue, CIIEUAILHO NPeAHA3HAYECHHOE HJIM NIOAT0TOBJIEHHOE /Il 3TOr0

BBOJIHOE 3AMEYAHUE
Tsoxenmyro BOLy MOXHO MPOM3BOAWTH, HCIONB3Ys pa3indHble mporecchl. OnHako

KOMMEPUECKU BBITOJIHBIMH SIBIISIOTCS JIBA MPOIECCa: MPOIECC W30TOMHOTO OOMEHA BOJBI H
cepoBoopoma (porrecc GS) 1 Mporece H30TOMHOTO OOMEHA aMMHaKa M BOIOPO/A.
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Ipouecc GS ocHoBaH Ha OOMEHE BOJOPOJa M IEHTEPHsI MEKAY BOJOH M CEPOBOJIOPOIIOM B
CHCTEME KOJIOHH, KOTOpPBIE 3KCILTyaTHPYIOTCS C XOJOJHOW BEpPXHEW CeKIued M Topsieit
HIKHEN cekiueil. Boja TeueT BHM3 MO KOJOHHaM, B TO BpPEeMsl KaK CEpOBOJOPOIHBIA Ta3
LUPKYJIUPYeT OT AHA K BEpUIMHE KOJIOHH. [ CONeHMCTBHS CMEIIMBAaHHMIO Ta3a M BOJBI
WCTIONIB3YETCs PSA JBIPYAThIX JIOTKOB. JledTepuii mepeMeriaeTcs B BOMy IPU HHU3KHX
TEMITepaTypax U B CEPOBOAOPO/I IIPH BEICOKHX Temmeparypax. OOoraiieHHbIe JedTepreM ra3
WM BOJA YAAIAIOTCS M3 KOJIOHH MePBOM CTYINEHH Ha CTHIKE TOPAYMX M XOJOAHBIX CEKUUi, U
mpolLiecc MOBTOPSIETCS B KOJIOHHAX clenyromei crynenu. [Iponykt nocnenneit gasel - Bona,
oOoramieHHast neiirepuem n0 30%, HampaBnsercs B AWCTHUISIMOHHYIO YCTaHOBKY ISt
IIPOM3BOCTBA PEAKTOPHO-YUCTOM TSKEI0M BOIBL, T.€. 99,75% oxucu neirepus.

B mpomecce oOmeHa MexITy aMMHAaKOM M BOJOPOJOM MOXKHO H3BJEKATh JCHTepUd W3
CHHTE3-Ta3a IMOCPEICTBOM KOHTaKTa C XKHIKAM aMMHAaKOM B TPHCYTCTBHM KaTaJH3aTopa.
Cunres-ra3 nogaercd B OOMEHHBIE KOJIOHHBI M 3aTe€M B aMMMa4HbIH KOHBepTep. BHyTpu
KOJIOHH Ta3 MOJHUMAETCs OT JTHA K BEpIIWHE, B TO BpeMs KaK KHIKUA aMMHAK TEYeT OT
BepIIMHBI KO JHY. JleiiTepuil B CHHTE3-ra3e JIMIIAETCS BOJOPOAa M KOHIIEHTPUPYETCS B
aMMuake. AMMHaK IMOCTYNACT 3aTCM B YCTAHOBKY [IJI1 KPECKUHI'A aMMHUaKa Ha JHE KOJIOHHEI,
TOrjia Kak ra3 coOupaercs B aMMHAYHOM KOHBEpTepe Ha BepmimHe. Ha mocnemyrommx
CTYTEHSX MPOHUCXOMUT NalbHelIIee oOoralieHre, U IMyTeM OKOHYATENbHON NUCTUILISINU
MMPOU3BOAUTCA PCAKTOPHO-UMUCTAd TsXKEIad BOJaA. Hoz[aqa CHHTE3-Ta3a MOXET OBITh
o0ecrieueHa aMMHAYHOW yCTAHOBKOW, KOTOpas B CBOIO OUEpE/bh MOXET OBITh COOpYXKEHa
BMECTE€ C YCTaHOBKOH JUIS IIPOM3BOZCTBA TKENOHW BOJBI IyTEeM H30TOIMHOIO OOMEHa
aMMHyaka ¥ BoAopojia. B mporecce aMMIaYHO-BOIOPOAHOTO OOMEHa B Ka4eCTBE MCTOYHHKA
HICXOJHOTO JEUTEPHst MOXKET TAKXKE UCIOIB30BATHCS OOBIYHAS BOJIA.

MHorue mpeaMeTsl KIFOUeBOro 00OPYIO0BaHHS ISl YCTAHOBOK IO TPOHM3BOJICTBY TSKEIOH
BOJIbI, HCHONB3YIOMHUX Tporecchl GS WM aMMHAaYHO-BOAOPOAHOTO OOMEHa, IHPOKO
pacIpoCcTpaHeHbl B HEKOTOPBIX OTPACsaX HE(QTEXUMHUYECKOM MPOMBINUICHHOCTH. OCOOCHHO
3TO KacaeTcsi HEeOONBIIMX YCTAHOBOK, HCMONb3yronmx mporecc GS. OgHako HEMHOTHE
MIpeIMETHl  00OPYIOBAaHUS —SBISAIOTCS  cTaHAapTHBIME. [Iporieccbl GS w  aMMuadHO-
BOJIOPOJHOTO OOMEHa TpeOyrT 00pabOTKH OOJNBINIUX KOIMYECTB BOCILIAMCHSIOLIUXCS,
KOPPO3MOHHBIX M TOKCHUYHBIX JKUAKOCTEH TPH MOBBINICHHOM naBieHHH. COOTBETCTBEHHO
Npu pa3paloOTKe CTaHAAapPTOB IO TMPOSKTHPOBAHMIO M DKCIUTyaTAllMH JUI YCTAHOBOK H
000pyIOBaHUs, WCIIOJB3YIOIMMX OSTH IPOLECCHl, CIEAyeT YIelsTh OOJbIIOC BHUMAaHHE
Mo I00py MaTEpUANIOB U MX XapPaKTEPUCTHKAM C TEM, YTOOBI 0OCCICUHTh JUTUTEIBHBIN CPOK
CITyO0bI MPHU COXPAHEHHH BBICOKOMN 0E30MacHOCTH M HaAKHOCTH. OnpeeneHre MaciTaboB
00YCIIOBITUBACTCS TJIABHBIM 00Pa30M COOOpaKEHUSIMH SKOHOMHUKH M HEOOX0auMOoCTH. Takum
oOpa3oM, OoJbIasg YacTh MPEIMETOB OOOPYMOBaHUS W3TOTOBIISICTCS B COOTBETCTBUH C
TpeOOBaHUSAMHU 3aKa34YHKa.

Hakonen, ciemyer oTMeTuTh, 4TO Kak B mporecce GS, Tak U B mporiecce aMMHUAYHO-
BOJIOPOJHOTO OOMEHa, TpeaMeThl O0OpYIOBaHUS, KOTOpBIE TIO OTIENBHOCTH HE
TIpeHa3HauYeHB! WM TIOJTOTOBJICHBI CIICITUATLHO TS TIPOM3BOJICTBA TSIKEIIOW BOJBI, MOTYT
COOMpaThCsl B CHCTEMbI, CICHUAIBHO TMPEAHA3HAYCHHBIC WM MOJTOTOBJICHHBIC IS
MPOM3BOACTBA TSDKENOW BOABL [IpuMepaMu Takux CHCTEM, TMPUMEHIEMBIX B 000X
TpoIieccax, SBISIOTCA CHCTEMa KaTaMTUYeCKOTO KpPEKWHTra, WCIOJb3yeMas B MpoIecce
oOMeHa aMMPaKa M BOJOPOJA, W TUCTHUIAIIMOHHBIC CHCTEMBI, UCTIONB3yEeMbIC B IIPOIECCe
OKOHYATEIbHOM KOHIICHTPALMU TKEION BOMABI, JOBOMAIICH €€ O YPOBHA PEAKTOPHO-
YHCTOM.
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6.1.

6.2.

6.3.

6.4.

[IpeameTsl 000pyIOBaHMS, KOTOpPHIE CIEIHAANBHO MpeTHa3HAYEeHbl WM TTOATOTOBIEHBI IS
MIPOM3BOJICTBA TSDKEIIOM BOMABI ITyTEM HCIIOJNB30BaHMS JIHOO TIporiecca oOMEHa BOIBI U
CEepoBOIOPO/Ia, JIMOO Mpoliecca 0OMEHa aMMHaKa U BOJI0POIa, BKIFOUAKOT:

Bono-cepoBoaopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, H3TOTAaBIMBAaEMbIE W3 MEJKO3EPHHUCTOH YTIIEPOAMCTOW CTaIU
(manpumep, ASTM A516), muamerpom ot 6 M (20 ¢yroB) mo 9m (30 pyToB), KOTOpBIE
MOTYT 3KCILTYyaTHPOBATHCS TPH AaBJieHUH CBBIIE Wi paBHOM 2 MIla (300 dhyHT/KB. Ar0iM)
W MMEIOT KOPPO3HOHHBIN JOMYCK B 6 MM WM OOJbIIe, CHEIUATBHO TpeJHa3HAYeHbl I
MOJATOTOBIICHBI JJIsI TPOW3BOJCTBA TDKETOH BOJBI TMyTEM WCIONB30BaHHS TIporiecca
W30TOITHOTO OOMEHA BOJIBI M CEPOBOJIOPO/IA.

Fa30}1yBKI/I U KOMIIPECCOPbI

Onnoctynenyarsie, MaoHamopueie (T.e. 0,2 MIla wmu 30 dhyHT/KB. AF0M) TICHTPOOEIKHBIC
ra30/lyBKH WM KOMIPECCOPBI Ui IMPKYJSIIUU  CEPOBOJIOPOAHOIO Taza (T.e. rasa,
cogepskamero 6onee 70% H,S), cnenmanbHo npeHa3HaYSHHBIE WK TIOATOTOBICHHBIC IS
MIPOM3BOACTBA THKEIOW BOABI IYyTEM HWCIONB30BaHMS TMporecca OOMEeHa BOIBI U
CEpOBOZIOPOAA. OTH Ta30AyBKA WM KOMIIPECCOPHl HMEIOT IPOU3BOIAUTEIHHOCTD,
TPEBBIIIAOLLYIO WK PaBHYI0 56 M’/c. (120 000 SCEM) mpy 3KCILTyaTALH O/ JaBICHHEM,
mpeBbImatonuM Wi paBaeiM 1,8 MIla (260 GyHT/KB. mroiiM) Ha BXome, W CHAOKEHBI
CaJIbHUKaMH, yCTOMYMBBIMU K Bo3aeicTrio H,S.

AMMMAYHO-BOJAOPOIHbIE 00MEHHbIE KOJIOHHBI

AMMHAYHO-BOJIOPOTHBIC OOMEHHBIC KOJIOHHBI BBICOTOM Ooilee WM paBHOM 35 M
(114,3 ¢pyroB) mumamerpom ot 1,5 (4,9 pyroB) mo 2.5m (8,2 PyTOB), KOTOpHIE MOTYT
AKCIUTYaTHPOBATLCS TION NaBJIeHWEM, NpeBbimarormmmM 15 MIla (2225 ¢yHT/KB. moiim),
CIICIMAIBHO TIpeIHAa3HAYCHHBIC WJIM IOJTOTOBJICHHBIC IS TIPOU3BOJICTBA TSDKENIONW BOJBI
MyTEeM HCIOJIL30BAaHMS Tpoliecca OOMEHa aMMHaKa M BOJOpOJa. DTH KOJIOHHBI HMEIOT TaKkkKe
MO0 MEHBIIeH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO e OUaMeTpa, 4To U
WIHHAPHYECKAs 9acTh, Yepe3 KOTOPYIO MOTYT BCTABIISATHCS WJIM BBIHUMATHCS BHYTPEHHHE
YaCTH KOJIOHHBI.

BHYTpeHHI/Ie YACTH KOJOHHBI M CTYIICHYATbIC HACOCBI

BHyTpeHHUE YacTH KOJOHHBI M CTYIIEHYaThle HACOCHI, CIIEIUAIBHO MpeqHa3HAUYSHHbIC WITH
TTOITOTOBJICHHBIC U KOJIOHH I TIPOM3BOJCTBA TSDKEIOH BOIBI IIyTEM HCIOIH30BAHMUS
IpoIiecca  aMMHAYHO-BOJIOPOJHOTO OOMeHa. BHyTpeHHHE dYacTH KOJOHHBI BKJIFOYAIOT
CHELUATBHO NPEAHA3HAYCHHBIE KOHTAKTOPBl MEXIy CTYNEHSMH, COACUCTBYIOIIUE TECHOMY
KOHTakTy Ta3a U Okuakoctd. CrymeHdYaTple HAcoChl  BKJIFOUAIOT — CIHEIHAITHLHO
MpeaHa3HauYeHHBIE TIOTPYKACMBIE B JKUAKOCTh HACOCHI IS IIUPKYJISAIMH KHUIKOTO aMMHAaKa B
npezaenax 00beMa KOHTAKTOPOB, HAXOISAIIUXCS BHYTPH CTYIICHEH KOJIOHH.
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6.5.

6.6.

6.7.

YcraHoBkH IJIA KPEKUHIa aMMHaKa

VYcraHOBKM 1711 KPEKMHIa aMMHaKa, SKCIUIyaTUpyeMble MOA JaBJICHHEM, IIPEBBIIAOIIIM
wm paeaeiM 3 MIla (450 pyHT/KB. mI0iiM), cHenuanbHO TpenHa3HAYeHHBIE WM
MOATOTOBJICHHBIC AJsI MPOM3BOJACTBA TSDKENOM BOABI IYTEM  HCIIONB30BaHUS Ipolecca
M30TOIHOrO 0OMEHa aMMHUaKa ¥ BOAOPOaA.

HNu¢pakpacHble aHAIN3aTOPbI NOTJIOLEHUS

WndpakpacHple  aHamM3aTopbl  TOTJIOMICHUS,  CIHOCOOHBIE  OCYLICCTBISTH  aHAJIH3
COOTHOILICHUSI MEXIYy BOJIOPOJIOM W JeHTepueM B peajbHOM Macmrabe BpeMeHH, KOoraa
KOHILIEHTPALUH JEUTEPHsI PaBHBI WU ITpeBbIaroT 90%.

Karanutnueckne neuu

Karamutnaeckne meun mmsi mepepaboOTKH OOOTAIIEHHOTO AEHTEPHEBOrO ra3a B TKEIYIO
BOJY, CICIHATBHO TMpeTHa3HAUYCHHBIC WM TIOATOTOBJICHHBIC ISl MPOU3BOJCTBA TSKEION
BOJIbI ITyTEM HUCIIOIB30BaHHS IIPOIIECCa M30TOMTHOTO 0OMEHA aMMHaKa | BOJIOPO/Ia.

YcTaHOBKH /IUIsi KOHBEPCHH YpaHa M 000pYI0BaHME, CHEIMAILHO TpeIHA3HAYEHHOe
WU MOJATOTOBJIEHHOE JIJIsl 3TOr0

BBOJIHOE 3AMEYAHUE

B ycranoBkax m cumcremMax IS KOHBEPCHH YpaHa MOXKET OCYIIECTBISITBCS OIHO WIIH
HECKOJILKO TIPEBPAIICHUN W3 OJHOTO XUMHUYECKOTO H30TONAa ypaHa B JPYTOH, BKIFOYAS:
KOHBEPCHIO KOHLEHTpaTtoB ypaHoBoil pyasl B UO;, konsepcuto UO; B UO,, KOHBepcuio
okucet ypana B UF, umu UF,, kouBepcuto UF, B UFq, xouBepcuto UFs B UF,, koHBepcuto
UF, B Metaimmueckuii ypan ¥ KoHBepcHio ¢ropumoB ypaHa B UQO,. MHorue KirO4eBbIC
KOMITOHEHTHI 000PYI0BaHUsI YCTAHOBOK JJIsi KOHBEPCUH ypaHa XapaKTEPHBI JIJIsl HEKOTOPBIX
CEeKTOpOB  XMMHYECKOW oOpadarhiBaroliell NpOMBINUICHHOCTH. Hampumep,  Buabl
000pyIOBaHMS, UCIOIB3YEMOTO B 3THUX IMPOIIECCAaX, MOTYT BKJIOUATh: II€YH, KapycelbHbIE
[I€YH, PEAKTOPHI C TICEBIOOKIKEHHBIM CJIOEM KaTaan3aTropa, )KapoBbIe PEaKTOPHEBIC OalHy,
KUJIKOCTHBIC I[EHTPU(PYTH, ITUCTWLIIIAOHHBIE KOJOHHBI M KUJAKOCTHO-)KUIKOCTHBIC
AKCTPAKIMOHHBIE KOJMOHHBL. OIHAKO HE MHOTHE KOMIIOHEHTHI OOOPYIOBaHHS WMEIOTCS B
"rotoBoM BuzE"; OONBIIMHCTBO M3 HHUX JO/DKHBI OBITh IIOATOTOBJIEHBI COIJIACHO
TpeOOBaHMSAM U CICIU(PHUKAIUAM 3aKa3uuka. B HEKOTOpBIX ciiydasx TpeOyeTcs Y4WTHIBATh
CTeIUaIbHbIE MPOEKTHBIE W KOHCTPYKTOPCKHAE OCOOSHHOCTH ISl 3aIllUTHI OT arpecCHBHBIX
CBOMCTB HEKOTOPHIX M3 oOpabaTriBacMbix xumudecknx BemecTB (HF, F,, CIF; u gropums
ypaHa). Hakowem, ciemyer OTMETHTh, HYTO BO BCEX TMPOIECCAX KOHBEPCHHU ypaHa
KOMITOHEHTBI 00OpYyIOBaHUsI, KOTOpPhIE OTAEIBHO CIENHAIFHO HE IMpeTHa3HAYeHbl WIIN
TIOJITOTOBJICHBI /ISl KOHBEPCHH YpaHa, MOTYT OBITh OOBEIMHEHBI B CHCTEMBI, KOTOpHIC
CHENHUATBHO TPeTHA3HAUCHBI WIIM MOATOTOBIIEHBI JJIS MCIOJIB30BAHUS B ILIEISIX KOHBEPCHUU

ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

CrnenuajibHO TNpegHa3HAYeHHble MJIM TIOATOTOBJIEHHBbIE CHCTeMbI JJIA KOHBEPCHH
KOHIEHTPATOB ypaHoBoii pyasl B UO;

[NOAACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHientpatoB ypaHoBoil pyasl B UO; MOMXET OCYIIECTBIATHCS CHaudasia
MOCPEACTBOM PACTBOPEHUS pyJIbl B a30THOM KHCIOT€ W OKCTPAKLMU OYMIIEHHOTO
reKcarujpara ypaHWJIIUHATPaTa C IOMOIIBIO TAKOTO PACTBOPUTENS, KaK TpUOyTwi docdar.
3areM TeKcarmapar ypaHWIAWHUTpaTa mpeoOpasyercs B UO; 1mbO TOCpPEICTBOM
KOHLIEHTPAlMd W JEHUTpAIMH, JHO0O0 TOCPENCTBOM HEWTpaM3alMyi Tra3000pa3HbIM
aMMUAKOM JIJIs TIOJYYEHUsI MypaHaTa aMMOHHUS € TOCTeqytomel GIIbTpanuei, CyIkoi u
KaJbIMHAPOBAHHUEM.

Cl'leIII/Ia.]'[bHO NPEeAHASHAYCHHBIC WJIH MOAT0OTOBJICHHBIEC CUCTEMbI /IVI1 KOHBEPCUH UO3 B
UF;

[NOACHUTEJIBHOE 3AMEYAHUE

Komsepcus UO; B UFg MOXKET OCYIIECTBIIATHCS HEMOCPEACTBEHHO (ropupoBanmemM. s
poriecca TpedyeTcss UCTOYHUK T'a3000pa3Horo Gropa miu TpexhTOPUCTOro XJiopa.

CrnenuajbHO NpeAHA3ZHAYEeHHbIE WIH MOAr0TOBJIeHHBIE cucTeMbI 1Jis KonBepcun UQO; B
U0,

[NOAACHUTEJIBHOE 3AMEYAHUE

Koneepcuss UO; B UO, MOXET OCYHIECTBISATHCA IMOCPEACTBOM BoccTaHOBIEHUST UOs
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJTH BOJIOPOJIOM.

CrnenuajbHO MpeIHA3HAYEeHHbIe WJIH MOAT0TOBJIEHHBIE ccTeMbl UIs1 KouBepcun UO; B
UF,

[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO, B UF, MoxeT ocymiecTBisThCs nocpenctsoM peakuun UO, ¢ ra3000pa3sHbIM
¢dbropucteM BogopoaoMm (HF) mpu temneparype 300-500°C.

CrnennajinbHo NnpeIHasHAYCHHbIC UWJIH MMOATr0TOBJICHHBIC CUCTEMBbI 1JI KOHBEPCUH UF;B
UFs

[HOACHUTEJIBHOE 3AMEYAHUE
Konsepcus UF, B UF ocytiecTBIIsIeTCSl TOCPEACTBOM SK30TEPMHUICCKOM peakItuil ¢ (hTopoM
B peaktopHoi OamrHe. UF; KOHICHCHpYETCS M3 TOPSYHMX JICTYYHX Ta30B IMOCPEACTBOM

MPOIMYCKaHUsl TOTOKAa rasa uepe3 XOJOAHYIO JIOBYLIKY, oxjJaxaeHHyio no -10°C. s
Tporiecca TpedyeTcss ICTOTHHK Ta3000pa3Horo Gpropa.
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7.6.

7.7.

7.8.

CrnenuajibHO MpeHA3HAYEHHbIE WIH MOATr0TOBJIeHHbIe cucTeMbl 1Sl KoHBepcun UF, B
MeTAIMYeCKUH ypaH

[NOSAACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF, B MeTayuinueckuil ypaH OCYIIECTBIISIETCA MTOCPEJICTBOM €TI0 BOCCTAHOBJICHUS
MarHueM (KpyTmHble TapTHX) WK KajbliueM (Majible mapTuu). Peakuus ocyiecTBiseTcs mpu
TeMIIepaTypax Bblllle TOUKH MuiaBneHus ypana (1130°C).

CrnenuajbHO NpeaHA3HAYEHHbIE WU MOAT0TOBJIEeHHbIe ccTeMbl 11 KouBepcuu UFg B
U0,

INOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFs B UO, MOKET OCYILECTBIISITHCS TIOCPENCTBOM OJHOIO U3 TpEX Mporeccos. B
repBoM Tporiecce UFs BoccramaBnmmBaercs u ruaponmsyercss B UO, C HCIIOIB30BAaHUEM
Bojioposia 1 napa. Bo Bropom nponecce UF¢ ruaponusyercss pacTBOPEHUEM B BOAE, IS
OCK/IEHUS JUypaHaTa aMMOHHUSI JOOABISieTCs] aMMHaK, a AWypaHaT BOCCTAHABIMBAaeTCs B
UO; Bomoponom npu temmneparype 820°C. Ilpu tperbem mpouecce razoodpasusie UFg, CO,
n NH; cmemmBaioTcs B BOJAE, OCaXKAas ypaHWIKapOOHAaT aMMOHHS. YpaHWIKapOoOHAT
aMMOHHUSI CMELIMBAETCS C MapoM H BoAopoaoM mnpu temmepatype 500-600°C mms
npouzBoactea UO,.

Koneepcuss UFs B UO, d9acTo OCyIIECTBIsieTCS Ha IEpPBOM CTYNEHH YCTaHOBKH IO
W3TOTOBJIEHUIO TOIUIMBA.

CrnenuajbHO TpeaHA3HAYEHHbIE WJIH MOAT0TOBJIeHHbIe cucTeMbl s kKouBepcuu UFg B
UF,

I[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcust UF¢B UF, ocyiecTBisieTcs NOCpeACTBOM BOCCTAHOBJIEHUS BOJOPOIOM.
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