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[lononHUTENbHbIW NPOTOKOJST K COrnaLlieHuto
mexay Pecnybnukon YraHga u
MexayHapoaHbiM areHTCTBOM MO aTOMHOW
9HEpPrumn o NPMMEHEHUN rapaHTun B
CBSA3U ¢ [JoroBoOpoM O HepacnpoCTpaHEHUN
S0EePHOro OpPYXUs

1. Texct HomomauTensHOro mpoTokona K CorjamieHHio O TapaHTHIX, 3aKII0YEHHOMY MEXIy
PecniyOnukoli Yranga u MexayHapOIHBIM areHTCTBOM 0 aTOMHOW SHEPTUU B LENSIX MPUMEHEHUS
rapaHTHif B CBA3M C JIOrOBOPOM O HEPACHPOCTPAHEHMH sjepHoro opyxus (JJHSO)',
BOCIIPOM3BOJUTCS B HACTOSIIEM JIOKYMEHTE Ui CBEACHUS BCEX TOCYAapCTB-YICHOB.
JlommoTHUTENBHEIN TpoToKoJ ObLT o00per CoeToM ympaBisomux 25 HosOps 2004 roga. OH ObLT
noamnucad 14 urons 2005 roxaa.

2. B cootBercTBUM co ctatheil 17 JlOMOIHHUTENBHOrO MPOTOKONA OH BCTYIWJ B CHIY B JICHB,
KOTJa ATEHTCTBO IOJNYYWJIO OT YTaHIbl NHUCEMEHHOE YBEIOMJIGHHE O TOM, YTO 3aKOHOJATEIbHBIC
W/WIHM KOHCTUTYIIMOHHBIE TpeOOBaHUS YTaHIbl, HCOOXOANMBIE /U BCTYIUICHHS B CHILY, BBIIIOJHCHEI,
1.e. 14 dheBpans 2006 roxa.

Bocmnpousseneno B nokymenre INFCIRC/674.



[lononHUTEenbHbIW NPOTOKOS K COornallieHuro
mexay Pecnybnmkon YraHga m
MexgyHapo4HbIM areHTCTBOM NO aTOMHOW
9Heprun o NPMMEHEeHNN rapaHTumn B
CBSA3U ¢ [JoroBopoM O HepacnpoCTpaHeHUn
A0EepPHOro opyXus

[MIPUHNUMASI BO BHUMAHMUME, uro PecrmyOmuka Yranma (B mambHEHIIEM WMEHyeMas
"VYrangoit") m MexayHapoJHOE areHTCTBO [0 aTOMHOW SHEpruu (B JajbHEWIIeM HMEHyeMOoe
"AreHTcTBOM") ABNIAIOTCA ydyacTHUKamMK CoralieHns o IpUMEHEHUH TapaHTHH B ¢BA3M ¢ [loroBopom
0 HEpacIpoCTpaHCHUU SAECPHOTO OpyXusa (B nmanpHeiimem wumeHnyemoro "CornameHuem o
rapanTusx"), KOTopoe BCTymwiio B cuity 14 derpais 2006 rona;

YUUTBIBAS xenanue MexmayHapOIHOTO COOOMIECTBA elle Ooyiee YKPEUTh PEXXUM SASPHOTO
HEPaCIpPOCTPAaHEHUS! IyTEM TMOBBIIICHHUS NEHCTBEHHOCTH W AI(PQEKTUBHOCTH CHUCTEMBI TapaHTUI
ArenTcTBa;

HAIIOMUWHAS, 4ro ATEHTCTBO TIIpH OCYIIECTBICHHW TapaHTUH JODKHO YYHUTHIBAThH
HEOOXOAMMOCTh:  HW30erarb CO3JaHHUS TPEMSATCTBHH HIKOHOMHYECKOMY U TEXHOJIOTHYECKOMY
pa3BUTUIO YTaHIBl WM MEXIYHApOJHOMY COTPYAHHYECTBY B OOJIACTH MHPHOW SIIEPHOM
NeITeIbHOCTH; COOJIOIATh EHCTBYIOIIUE TTOJIOKEHHS B 00JIACTH OXpaHbI 37I0POBBs, O€30MaCHOCTH,
(m3rYIecKOr 3amuThl, a TAKKe IPYTHE NeHCTBYIONMe TpeOOBaHU OE30MTaCHOCTH U TIpaBa OTAEIBHBIX
JUI; ¥ TPUHUMATh BCE MEPHI MO 3alUTe KOMMEPUYECKUX, TEXHOJOTWYECKHX W MPOMBIIUICHHBIX
CEKPETOB, a TAKXKE JPYroi KoHQpUICHIMATHLHONH HHPOPMAIINU, KOTOPas CTAHOBUTCS €My HU3BECTHOM;

[NPUHUMAS BO BHUMAHME, yto yactoTa mpoBeAEHUS U WHTEHCUBHOCTh MEpONPHUSITHIA,
yKa3zaHHbIX B HacrosimeM Ilporokorne, OynyT moanepkuBaTbcd HAa MHHUMAIbHOM YPOBHE,
COOTBETCTBYIOILIEM LICJIU TOBBILICHUS IEHCTBEHHOCTH U 3 (PEKTUBHOCTH rapaHTUil ATeHTCTBA;

HACTOSILMM VYranga u ATEHTCTBO COTJIACHIINCH O HUKECIEIYIOIIEM:



CBA3b MEXKAY HACTOALIIUM ITPOTOKOJIOM
N COTJTALIEHUEM O I'APAHTUSAX

Cratbs 1

[omosxenust CornameHust 0 TapaHTHIX MPUMEHSIOTCS K HacTosmeMy [Iporokomy B Toi Mepe, B
KaKoW OHU COOTBETCTBYIOT TMOJIOKEHMSIM HacTosmiero [IpoTokoia u coBMecTHMBI ¢ HUMH. B ciaydae

IMPOTUBOPCUUSA MEKAY MOJOKCHUAMU Cornamenus o rapaHTHUdgX U MOJOKCHUAMU HACTOALICTO

[IpoTokona npuMeHsOTCs NonoKeHus Hacrosero ITporokona.

MNPEJOCTABJEHUE NTH®OPMALIUN

Cratpa 2

a. YI‘aHI[a npeaoCTaBIIsACT AI‘GHTCTBy 3asBJICHUC, COACPIKAILCC:

i)

iii)

iv)

Vi)

OO6miee ommcanne M WH(DOPMAITHIO, YKA3BIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIUXCSA K
SJIEPHOMY TOIUIMBHOMY LUKITy HAYYHO-HCCIEIOBATEIHCKIUX M OMBITHO-KOHCTPYKTOPCKUX
paboT, HEe CBS3aHHBIX C SAJIEPHBIM MaTEePHAJIOM, OCYIIECTBISEMBIX TIe-Ti00, KOTOphIe
(UHAHCHUPYIOTCS, TOJMYYMIM KOHKPETHOE pa3pelicHHe WIH KOHTPOJIUMPYIOTCS WIH
OCYIIECTBJISIIOTCS OT UMEHU YTaH/bI.

OmnpeneneHHyl0 ATeHTCTBOM Ha OCHOBE OXKHIAEMOTO TOBBIIICHUS ACHCTBEHHOCTH WIIH
3¢ PEKTUBHOCTH U COTJIACOBAHHYIO ¢ YTaHAOH MHQOPMAIMIO O KacaloUlelcsl rapaHTHii
9KCIUTyaTallUOHHOM [eATeNIbHOCTH Ha YCTaHOBKAX M B MeCTax  HAXOXKJEHHUS BHE
YCTaHOBOK, I'/Ie OOBIYHO HCIIOJIB3YETCS SIIEPHBIN MaTepuall.

OO11ee onrcaHue KaKAOTO 3/IaHUs Ha KaKJOW IJIONIA/IKe, BKIIFOUAsl €ro MCIIOJIb30BaHUE,
M, €CJIM 3TOT0 HEIO0CTATOYHO - OMHCAHUE €ro COAEPKHUMOro. OTO OMHMCAaHWE BKIIOYAET
KapTy TaKoW IUIOMIAKH.

Onucanne Macmirtada omnepanuid Ui KaKIOro MeCTa HaXOXKACHUS, HWMEIOIIETOo
OTHOIIIEHUE K JIeATEeIbHOCTH, YKka3aHHOU B [Ipunoxenuu I k Hactosimemy IIporokony.

WNndopmanmro, yka3bplBalONIyI0 MECTO HAaXOXKICHHSA, SKCIUTyaTallMOHHOE COCTOSIHHE W
OIICHOYHBIC TOJOBBIC IMPOU3BOJACTBEHHBIC MOIIHOCTH YPaHOBBIX PYJHHUKOB U
000TaTUTEIBHBIX YCTAHOBOK U TOPHUEBBIX O0OTaTUTENBHBIX YCTAHOBOK M CYIIIECTBYHOIIUN
TOJI0OBOH 00BEM TPOM3BOACTBA TAKMUX PYJHUKOB W OOOTATUTENBHBIX YCTAaHOBOK JIJIS
Yrangsl B 1enoM.  YraHaa TpeJOCTaBisieT MO 3alpocy ATEHTCTBA JaHHBIE O
CYIIECTBYIOIIEM TOJOBOM 00BEME TPOM3BOJCTBA  OTHENBHOTO pPYJIHHKA WIH
000TaTUTENbHOU yCTaHOBKHU. [IpemocTaBieHue 3Toi HHGOPMAIMK HE TPeOYyeT BEACHUS
MOIPOOHOTO yUueTa A/IEPHOTO MaTepHara.

HNudopmanuio 0THOCUTEIBHO UCXOJAHOTO MaTepualia, KOTOPBIH ellle He JOCTUT COCTaBa U
YHUCTOTHI, KOTOPBIC ACIAIOT €T0 IMMPUTOAHBIM JISA U3IOTOBJICHHUSA TOIJIMBA WX U30TOIIHOT'O
oborarieHus, BKIIOYAOIIYIO:

a)  KOJNMYEeCTBa, XHMHUYECKUH COCTaB, UCIHOJIB30BAHME WU IPEIIOJIaracMoe
MCTOJIb30BaHNE TAKOTO MaTepuaia, He3aBUCHUMO OT €T0 SAepHOT0 WIH HESIEPHOTO
WCTIOJB30BAHMA, [UIA KAXKIOTO MeCTa HaXOXACHUS B YTraHae, B KOTOPOM TaKOH
MaTepuall TPUCYTCTBYET B KOJIMYECTBAX, MPEBBIMAIONINX JECSITh METPHYECKUX
TOHH ypaHa W/WIM JBAJAIATh METPUUECKUX TOHH TOPHS, a Ul JPYTHX MECT
HAXOXKJCHUS C KOJUYECTBAMH OoJiee OJHOW METPUYECKOW TOHHBI - 00IIee
KOJIMYECTBO JJIs1 YTaHBI B IIEJIOM, €CJIH 3TO 00IIee KOJIMYECTBO IPEBhIMIALT JIECITh



vii)

viii)

METPUYECKMX TOHH YypaHa WIM JBaAlaTh METPUYECKUX TOHH TOPHSL.
[IpenocraBnenne 3roi MHQOpMaMU He TpeOyeT BeOEHHS MOAPOOHOTO ydeTa
SIIEPHOTO0 MaTepHana;

b)  konmyecTBa, XWMHYCCKHA COCTaB WM ITyHKT Ha3HAYCHUS Ka)XIOW JKCIOPTHOM
MOCTAaBKH M3 YTaHIBl TaKOTO MaTepuana s KOHKPETHBIX HEsICpHBIX IeNel B
KOJIMYECTBAX, MPEBBIIIAIOIINX:

1)  nmecaTe METpUYECKUX TOHH ypaHa, WIH JJIS MOCIEA0BAaTENbHBIX SKCIIOPTHBIX
IIOCTaBOK ypaHa W3 YTaHIbl B OJHO M TO K€ TOCYIapCTBO, KaXkaas W3
KOTOPBIX MEHEE ECATH METPUUYECKUX TOHH, HO CYMMa KOTOPBIX MPEBBIIIACT
JIECSATh METPUYECKUX TOHH B TEYECHHE IOJ1a;

2) IBagIaTh METPUYECKUX TOHH TOPHUSA, WIH I TOCICAOBATEIBHBIX
SKCIOPTHBIX TIOCTaBOK TOPHUS M3 YTaHJbl B OJHO M TO >X€ TOCYAapCTBO,
KaXJasi M3 KOTOPBIX MEHEE J[ABAaALATH METPUYECKMX TOHH, HO CyMMa
KOTOPBIX MPEBHIIIAET ABAIIATH METPUUECKUX TOHH B TCUCHHE T0J1a;

C) KOJINYCCTBA, XAMHYECKUN COCTaB, MECTO HaXOXJICHHUSA B HACTOAIIECEC BPEMA U
HCIIOJIB30BAHUC WK IpeArojaracMoc HMCIOJb30BAHUC Ka)K,Z[OfI HMHOpTHOﬁ
IIOCTaBKHU B YraHL[y TAaKOT0 Marcpuajia 9 KOHKPCTHBIX HEAACPHBIX neiaen B
KOJIMYCCTBAX, MPEBLIIIAIONINX

1)  necsaTb METPUYECKHX TOHH YpaHa, WU U MTOCIEA0BATENFHBIX HMITOPTHBIX
MOCTAaBOK ypaHa B YTaH[y, KaXKJIas U3 KOTOPHIX MEHee JECATH METPUICCKUX
TOHH, HO CyMMa KOTOPBIX MPEBHIMIACT ACCATh METPUUCCKUX TOHH B TCUCHUC
roja;

2) BamIaTh METPUUYCCKUX TOHH TOpHS, WIH JJIA TOCICAOBATCILHBIX
UMIIOPTHBIX TIOCTAaBOK TOpPHS B YTaHIy, KaXgas W3 KOTOPHIX MeEHee
JIBAJIIATH METPUYSCKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIACT JBAIIATh
METPUYCCKIX TOHH B TCUCHHUE TOJA;

IpH TOM [MOHMMaHWHM, YTO TpeICTaBleHHne WHOpMAIMK O TaKoM Marepuale,
MpeIHa3HAYeHHOM IS HEAJIEPHOTO HWCIONB30BaHMS, TOCIE TOTO KaK OH JIOCTUTHET
OKOHYATEIbHOU ()OPMBI CBOETO HESAJICPHOTO UCIIOIb30BaHHUS, HE TPEOyeTCH.

a)  uHQOPMALMIO OTHOCUTEIBPHO KOJMYECTB, BHUAOB HCIOJIB30BAHUS U MECT
HaXOACHUS SIIEPHOIO MaTepHaia, 0CBOOOKAEHHOTO OT FAPaHTUH B COOTBETCTBUH
co cratber 36 CornameHus o rapaHTUsx;

b)  uH(pOpPMAIUIO OTHOCUTEILHO KOJHUECTB (KOTOpas MOXKET UMETh (DOpMY OIICHOK) U
BHJIOB HCITOJIG30BAaHMS B KaKIOM MECTE HAXOXICHHS SIACPHOTO MarepHala,
OCBOOOX/IGHHOTO OT TapaHTHil B COOTBETCTBUU cO cTarheit 35 b) Cornamenus o
rapaHTHsIX, HO €lIe He HaXOMAIIErocs B OKOHUYATEILHOW (opMe I HESJICPHOTO
WCIIONIb30BAHMSI, B KOJHMYECTBAX, TMPEBHIIAIONINX YyKa3aHHBIE B CTaThe 36
Cormamenusi o rapadtusx. lIpemoctaBienne 3To WHpOpMauu He Tpedyer
BEJICHHS MOJIPOOHOTO yUeTa SIIePHOTO MaTepuaa.

HNHdopManio OTHOCUTENBFHO MECTa HaXOXKACHUS WX JanbHeiIe 00paboTKH OTX00B
CpeIHero WM  BBICOKOTO  YPOBHA  aKTHUBHOCTH,  COJEp)KaIlIMX  IIYTOHHH,
BBICOKOOOOTAICHHBIA ypaH WIW ypaH-233, B OTHONIICHWH KOTOPHIX IPUMCHCHUE
rapaHTHid OBUIO TPEKpaIlleHO B COOTBETCTBHH cO cTartbell 11 Cormamienus o rapaHTHIX.
Jns nenw naHHOrO NyHKTa "AanbHeimas oOpaboTka" He BKIIOYAeT IMEPEyNaKkoBKY
OTXOJIOB MWJIM WX JalpHeillllee KOHIUIIMOHUPOBaHWE, He IMpeaycMaTpHUBaIOIIee
paszeneHus IEMEHTOB, AJIs1 XPaHEHHUS WU 3aXOPOHEHHUSI.



ix) Chnenyromyro HWH(POPMAIIMIO OTHOCHTEIHHO  COTJIACOBAaHHOTO  OOOpYJOBaHUA U
HESIIEPHOT0 MaTepuana, nepeyrcieHHbix B [punoxkennn I1:

a) IO KaXJOH dKCIIOPTHOU MOCTaBKe M3 YTaHIBI TAKOTO 000PYyIOBaHUS U MaTepUaa:
UACHTU(UKAIUSA, KOJNWYECTBO, MECTO IPENAIoaraéMoro MCIIONB30BaHUS B
rocyJapcTBe-noayyaTesic U JaTa WIM B COOTBETCTBYIOIIMX CIydasx OXKHAaeMas
JlaTa SKCIIOPTHOM MMOCTaBKU;

b) MmO KOHKpPEeTHOMY 3ampocy ATEHTCTBA, NOATBEpKACHUE YTraHIoW Kak
UMIIOPTHPYIOMKAM TOCYIapCTBOM HH()OPMANMK OTHOCHTEIHHO 3KCIOPTa TaKOTO
o0opymoBaHUS W Marepuaia B YTaHIy, HPEJOCTaBICHHOW ATEHTCTBY IPYyTHM
rOCyapCTBOM.

X) OO6mwe 1IaHsl HA MPEACTOAIIUN ACCATHICTHUN TEepUOJa, HMEIONINE OTHOIICHHE K
Pa3BUTHIO SACPHOTO TOIUIMBHOTO IMKJIA (BKIIOYAs IDIAaHUPYEMBIC OTHOCSIIHECS K
SAJIEPHOMY TOIUTMBHOMY ITUKJTY Hay4YHO-HCCIIEOBATEILCKUE U OMBITHO-KOHCTPYKTOPCKHE
paboThl), KOTJIa OHH YTBEPXKJICHBI COOTBETCTBYIOUIMMH KOMIICTCHTHBHIMH OpPTaHAMHU B
Vrange.

VraHa npuiiaraet Bce pasyMHBIC YCHITHS, C TEM YTOOBI MPEAOCTaBUTh ATEHTCTBY CIICTYIOLIYIO
UHPOPMAIHIO:

1) obmee ommcanne W WHOOPMAIIMIO, YKA3BIBAIONTYI0 MECTO IMPOBEIACHHUS OTHOCSIIUXCS K
SICPHOMY TOTUTUBHOMY IHUKIY HAY4YHO-HCCICAOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, He CBA3aHHBIX C SACPHBIM MaTepHaliOM, KOTOpbIE KOHKPETHO OTHOCITCS K
oborareHuto, mepepadoTKe AISPHOrO TOIUTMBA WM K 00paboOTKEe OTXO/I0B CPETHETO WU
BBICOKOT'O YPOBHSI aKTHBHOCTH, COJIEPKAIUX TUTYTOHHI, BEICOKOOOOTAIIICHHBINA YpaH WK
ypaH-233, ocymiecTBIsIeMbIX Tle-Ti00 B YTaHje, HO KOTOpble He (HUHAHCHPYIOTCS, HE
MOJTYYHJIH KOHKPETHOTO pa3pelieHus] WM HE KOHTPOJIUPYIOTCA YTaHIoW WM He
OCYIIIECTBIISIFOTCS OT UMEHHU YTaHisl. /J[ng nenu manHoro myHkTa "oOpaboTka" 0TX0I0B
CpPE/IHETO WM BBICOKOTO YPOBHSI aKTHBHOCTH HE BKJIFOYACT MEPEYNAKOBKY OTXOJOB WM
WX KOHIWI[MOHMPOBaHHE, HE MpeIyCMaTPUBAIONICEe pa3/CiCHHs JSJIEMEHTOB, JUIS
XPpaHEHWUsI WU 3aXOPOHCHUSI.

ii)  oOmee omHMCcaHWe JCATCIHBHOCTH W CBEIEHUSA O JIMIC WIM OpraHW3aIluH,
OCYILIECTBISIFOIUX ~TAaKyl JIESITEIBHOCTh B  OINPEICICHHBIX ATEGHTCTBOM MecTax
HaXOKACHUs 3a IMpeleliaMy IJIOMIAAKH, KOTOpbIE, IO MHEHHIO ATEHTCTBA, MOTJIH OBl
(YHKIMOHAIBLHO OBITH CBS3aHBI C JACATENLHOCTBIO Ha 3ToW moniaake. [IpenocraBnenne
TakoW WHQOPMAIMK SBISIETCS TMPEIMETOM KOHKpeTHOro 3ampoca ArentctBa. Ona
MPEJOCTABISICTCS B KOHCYJIBTAMU ¢ ATEHTCTBOM M CBOCBPEMEHHO.

Ilo 3ampocy AreHTcTBa YraHaa AaeT yYTOYHEHHS WM Pa3bsCHEHUS 000N nH(popMaIum,
MPEOCTaBIEHHON B COOTBETCTBUM C HACTOAIIECH CTaThel, B TOM CTENEHH, B KAKOW 3TO MMeEeT
OTHOIIICHHUE K IIeITU TapaHTHH.

Cratpsa 3

VYranpaa npegocrapiseT AreHTCTBY B TeueHue 180 gHel mocie BCTYIUIEHHSI B CUIY HACTOSLIETO
[Iporokona uadopmanuio, 0 koTopoii roBopurcs B Crarbe 2.a.1), iii), iv), V), vi) a), Vi) 1 X) U B
Cratbe 2.b.1).

VYranaa mpeaocTaBisieT ATEHTCTBY 10 15 Mas KaXAoro rojaa oOHOBICHHYHO WH(OpMAIHIO, O
KOTOpPOW TOBOPUTCS B IIYHKTEC a. BBINIE, 3a IEPUOJl, OXBATHIBAIOIIMI MPEIIICCTBYOIIUN
KaJeHAapHbelii roa. Ecnm panee mpemocraBieHHas WHQOpMaIus ocrajlach 0e3 U3MEHEHHI,
Yranzaa yBemomisieT 00 3ToM.



VYranga npenoctaBiseT ATEHTCTBY A0 15 Mas kaxaoro roma wH()OPMAIHIO, ONPEACICHHYIO B
Cratbe 2.a.vi) b) 1 ¢), 3a mepro1, OXBaTHIBAIOIIHA MTPEIIISCTBYIONINN KaJeHIapPHBIA TO/I.

Yranga exeKBapTalbHO TMPENOCTaBISAET ATEHTCTBY HWH(POpPMAIMIO, OIPENEICHHYI0 B
Cratbe 2.a.ix) a). Ota mHDOpMAIUSA MPEAOCTABISACTCS B TCUCHHUE IMICCTHISCATH THEH TocIie
OKOHYAHUSI K&XKJIOT0 KBapTaa.

VYranga mnpenocraBnser AreHTCTBY HH(popMmanmio, ompeneneHHylo B Crarbe 2.a.viil), 3a
180 gHe# 1O ocCyIIecTBIEHUS JambHEWIed o0paboTku, W 1m0 15 masg Kaxmoro roja
uHpOpMAIMI0O 00 W3MEHEHHSX MECT HaXOXISHWs 3a TepuoJl, OXBATHIBAIOIIUN
MPEALECTBY O KaleHAapHbIHA TO/I.

VYranma © AreHTCTBO JOTOBApHBAIOTCS O BPEMEHHM M 4acTOTE MPEAOCTABICHUS HH(OPMAIUH,
onpenenenHoit B Craree 2.a.ii).

VYranga mnpenocTaBisgeT ATeHTCTBY HH(popmaruio, ompeneneHHyio B Cratbe 2.a.ix) b), B
Te4eHHE MIECTUAECATH THEH I0cIIe OCTYIUICHHS 3a1poca OT ATreHTCTBA.

I[OHOJIHHTEJII)HI)IFI JOCTYII
Cratpa 4

HI/I)KCCJ'IG,HYIOHIGC MNPUMCHSCTCA B CBA3U C OCYIICCTBJICHHUCM JOIIOJIHHUTCIBHOIO AOCTYyIla B

coorBeTcTBUU cO CTaThell 5 HaCTOAICTO HpOTOKOJ’IaI

a.

C.

ATEHTCTBO HE CTaBHT IIEJTH MEXAaHUCTHICCKH MJIM CHCTEMATHICCKH ITPOBEPSATh HHPOPMAITHIO, O
KOTOpo# roBopurcs B CtaThe 2, OTHAKO ATEHTCTBO UMEET AOCTYM K:

1) mo00My MeECTy HaxoXJAeHHs, o KoTopoMm ToBopurcs B Crathe 5.a.1) wim ii), Ha
BBIOOPOYHOM OCHOBE C IIENBI0 00ECHEUCHUS] YBEPEHHOCTH B OTCYTCTBHH HE3asBICHHBIX
SIEPHOT0 MaTepHala H JAesTeIbHOCTH;

il)  1r000My MECTy HaxOXIeHHUs, 0 KOTOpoM roBoputcs B Cratee 5.b. wim c., B memsax
pelIeHus BOIPOCA, CBA3AHHOTO C MPAaBWIBHOCTBIO W MOJHOTONH WH(OpMamuH,
NpEeNOCTaBICHHON B coorBercTBHM co Crathell 2 WM B  HEMSIX YCTPAHCHUS
HECOOTBETCTBUSI, CBI3aHHOTO C 3TOW MH(OpMAaIHEH;

ili)  m00OMYy MecTy HaXOXJICHHS, 0 KOTOpoM roBoputcs B CtaThe 5.a. iii) B TOW CTENeHH, B
KaKo# 3T0 HEOOXOAMMO ATEHTCTBY JUIS MOATBEPIKICHHUS JUIS LIENICH TapaHTHid 3asIBICHUS
YraHapl O CTaTyce yCTaHOBKM MM MECTa HAXOXJCHWsS BHE YCTaHOBOK, TJIe paHee
OOBIYHO HCHOJIL30BAICS HI[eprIﬁ MaTepual, Kak CHATBIX C OKCIIJTyaTalluu.

1) 3a UCKJIIOYEHHWEM CIy4yaeB, yKa3aHHBIX B IYHKTE ii) HUXKe, ATEHTCTBO HAaIIPaBIIIET
VYranze npenBapuTeNbHOE YBEIOMIICHUE O TOCTYTIE 110 KpaiiHel Mepe 3a 24 yaca;

il) B OTHONICHWH IOCTyIa K JIIOOOMY MECTy Ha IUIOIIAJKEe, KOTOPBIA 3ampariuBacTcsS B
COYECTAHUHM C TIOCCHICHUAMH JUIs TPOBEPKH HHPOPMAIMM O KOHCTPYKIHU WIH C
WHCHCKIVSIMA JJIE  CIICUUANBHBIX IleNiell Win OOBIYHBIMH HMHCIICKIIMSAMU Ha JTOH
TUIOIA/IKE, CPOK IIPENBApUTENHLHOTO YBEIOMIICHHS, €CIU ATEHTCTBO oOpamiaercs c
3ampocoM 00 3TOM, COCTABIISIET, 0 KpaliHe# Mepe, JBa 4aca, OJHAKO B HCKIFOUUTEIBHBIX
00CTOSTENhCTBAX, MOKET COCTABUTH MEHEE JIBYX YACOB.

HpeZ[BapHTeHBHOC YBCOAOMJICHHUE HAIPaBIACTCd B NHCBMCHHOM BHUIAC M B HCM KOHKPETHO
YKa3bIBAOTCA NPHUYUHBI JOCTYIIAa U OCATCIIBHOCTH, KOTOpasA OOJDKHA OBITH OCYILICCTBJICHA BO
BpPEMsI TaKOTO JOCTYIIA.



B cnydae Bonpoca MM HECOOTBETCTBUSI ATEHTCTBO MPEIOCTABISET YTaHJie BO3MOXKHOCTh J1aTh
pa3biCHEHHE U CHOCOOCTBOBATh PEIICHUIO 3TOTO BOMPOCA MM YCTPAHCHHIO 93TOTO
HECOOTBETCTBHUS. Takas BO3MOXHOCTh OYIET MPEIOCTABIATHCS 10 HAMPaBICHUS 3arpoca O
JOCTyIIe, €CIIM TOJIBKO ATEHTCTBO HE COYTET, YTO 3aIepiKKa B TMPEIOCTABICHHH IOCTYIa,
BO3MOXXHO, HaHeceT yuiepO IeNH, ¢ KOTOpOW 3ampalinBaeTcsi 3TOT JOCTyn. B mrobom ciydae
ATEHTCTBO He JieTaeT KaKuX-JIMOO BBIBOJIOB B OTHOIICHUH BOIIPOCA UJIA HECOOTBETCTBUS IO TEX
nop, moka Yraue He OyIeT MPe0CTaBIcHa Takast BO3MOKHOCTb.

Ecnu ¢ Yranmoit He HOCTUTHYTO WHOW JIOTOBOPEHHOCTH, JOCTYIl OCYIIECTBISIETCA TOJBKO B
TeYeHHEe OOBIYHOTO PabOUETro JIHS.

Yranga uMeeT IpaBO Ha COIMPOBOXKIEHHE HHCIEKTOPOB AreHTCTBA BO BpeMs JIOCTyma
IPEACTaBUTEIAMHU YTaH/Ibl IIPU YCIOBUH, YTO 3TO HE 33aJ€P)KUBACT BHINOJIHCHUE HHCIICKTOPAMHU
cBOUX (DYHKIMH MM HHBIM 00pa3oM HE NPEISTCTBYET 3TOMY.

Cratbs 5
VYranja npeaocTaBisieT AT€HTCTBY JIOCTYT K:
1) m1000My MECTy Ha TUIOIIAIKE;

i)  Jr000My MeCTy HaxOXACHHS, OIpEeACICHHOMY YTaHIOW B COOTBETCTBHH CO
Crarbeii 2.a.v)-viii);

iii) mMOOON CHATOW C OSKCIUTyaTalldk YCTAaHOBKE WJIM CHATOMY C OKCIUTyaTallid MeECTy
HaXO’K/I€HUsI BHE YCTaHOBOK, 1€ paHee OOBIYHO MCIIOIb30BAJICS SIEPHBIN MaTepuall.

JMO0OMY MECTy HAaXOXKICHHS, ONpeiciicHHOMY YTraHnoi B cooTBercTBuu co Crarbeii 2.a.i),
Cratbeii 2.a.iv), Crarbeii 2.a.1x) b) wiun CraTbeii 2.b., MOMUMO TeX, 0 KOTOPBIX 'OBOPHUTCS B
MYHKTE a.1) BBINIE, TIPU YCJIOBHH, YTO, €CIIM YTaHJa HE UMEET BO3MOXKHOCTH IMPEJOCTABHUTH
TaKOW JOCTym, YTraHaa TmpujaraeT BCE pasyMHBbIE YCHWIHMA JUIS HE3aMeIJIMTEIbHOTO
YAOBJICTBOPEHUS TPeOOBaHUN ATeHTCTBA C TIOMOIIBIO UHBIX CPEJICTB.

MH000My MECTY HaxOXKICHHUS, ONPENEIEHHOMY ATEHTCTBOM, IOMHUMO T€X MECT HaXOXAEHHS, O
KOTOPBIX FOBOPUTCS B IYHKTax a. M b. BhIIe, B LEMIX 0TOOpa Mpod OKpyKarolied cpelsl B
KOHKPETHOM MeECTe€ HaXOXKJIEHHs IMpH YCIOBHMM, UTO, €CIM YTaHJa HE HMEET BO3MOXKHOCTHU
MpeJoCTaBUTh TakOW  JOCTyN, YTraHjga TIpuiaraeT Bce pa3yMHbIE  yCWIIMSA — JUIA
HE3aMEeUIUTEIbHOTO  YIOBIETBOPEHUSI TpeOOBaHMN ATEHTCTBA B INPWISKAIUX MECTax
HaXO0KJICHUS WU C TOMOIIBIO HHBIX CPEICTB.

Cratba 6

I[Ipu ocymectBirennn CraTh 5 ATEHTCTBO MOXKET BBINIOJNHATH — CICAYIONIAE  BHUIBI

ACATCIBbHOCTH

a.

B orHomieHun noctyna B cooTBeTcTBHHM cO CTarheil 5.a.1) WM iil): BU3yallbHOE HAOJIOJICHUE,
0oTOOp TIPOO OKPY’KAIOIIECH Cpenbl; HCIOIB30BAHNE YCTPOUCTB I OOHAPYKEHUS M U3MEPEHUS
paauanuy; ornevaThiBaHWE M NMPUMEHEHHE JAPYTUX UACHTU(OUIUPYIONNX M YKa3bIBAIOIINX Ha
BMEIIIATEIBCTBO YCTPOUCTB, OMPEACICHHBIX B JIOTIOMHHUTENBHBIX MOJIOKCHUSIX; ¥ TPUMCHEHUE
JIPYTHX OOBEKTUBHBIX MEp, TEXHUYECKAas OCYIIECTBUMOCTh KOTOPBIX ObLIAa MOATBEPXKICHA W
WCITOJIB30BaHNE KOTOPHIX ObUTIO corsacoBaHo CoBeTOM ympaBisomux (B JaTbHEHIIIEM
nMeHyeMbiM "CoBeToM") U MOCIIe KOHCYJIBTAIUi MeXTy ATEHTCTBOM M Y TaHIIOM.



b. B otHOmeHNM gocTymna B cOOTBETCTBUH co CraThell 5.a.i1): BU3yanbHOE HAOIIOACHHUE; MOICUET
VYETHBIX EAWHUIl SJCPHOTO MaTepuana; Hepas3pyllalliue W3MEepeHHs W OoTO0p Mpoo;
WCIOJIh30BAHUE YCTPOWCTB JUIsi OOHAPYKEHUS U U3MEPCHUS paJualliy; MU3yYeHHE YUYCTHBIX
JIOKYMEHTOB, KacaloIIUXCs KOJMYECTBA, NMPOUCXOXKICHUS W Pa3MEUICHHS Marepuajia, OoTOop
npo® OKpyXKarolied cpeipl; W MPUMEHEHUE JPYTHX OOBEKTUBHBIX Mep, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX ObIIIa MOATBEPIKICHA M HCIIOJIh30BaHHE KOTOPBIX OBLIO COTNIACOBAHO
CoBeTOM U MOCIe KOHCYIbTAUN MEKIY ATEHTCTBOM U YTaHJIOM.

c. B oTHOmEHNMM moctyma B cOOTBETCTBHH co CtaTheit 5.b.: BU3yanpHOE HabOmomeHHe; oTOop
Mpo0 OKpYXarollel Cpenabl; HCIONb30BaHHE YCTPOWCTB Ui OOHApY)KEHWUS W W3MEPEHHUs
pajuanuy; M3yuyeHUE KacaroIUXCs TapaHTHH MPOU3BOJCTBEHHBIX W OTIPY30YHBIX YUYETHBIX
JIOKYMEHTOB, M TPUMCHEHHE JAPYrUX OOBEKTUBHBIX MEp, TEXHHUYECKas OCYIICCTBUMOCTb
KOTOPBIX OblIa TONTBEP)KICHA W HCIOJIL30BaHWE KOTOPHIX OBLIO cormacoBaHo CoBeToM U
MOCJIEAYIOIINX KOHCYNbTAlMA MEXIY ATEHTCTBOM U YTaHAOH.

d. B oTtHOmIEHHN nocTyna B cooTBeTcTBUM cO CraTheld 5.c.: oTOOp Mpod oKpyKaromiel cpeapl U B
Cllydae, €CJIM Pe3yJbTaThl HE MO3BOJIIOT PELINTh BONPOC WM YCTPAaHUTh HECOOTBETCTBHE B
MeCTe HaXOXICHHs, ONPEICICHHOM ATreHTCTBOM B cootBerctBuH co Crarbeit 5.c.,
UCIIOJIb30BAHUE B OTOM MECTE HAXOXICHUS BH3yaJbHOTO HAOIIONCHUS, YCTPOWCTB JUIS
0OHApY)XKCHHSI M M3MEPCHHsS pagualliil ¥ MPUMEHCHHE IO COIVIACOBAHUIO MEXIY YTaHAOU U
ATEHTCTBOM JIpyrHX OOBEKTHBHBIX Mep.

Cratbsa 7

a. Ilo mpocrOe Yranasl AreHTCTBO M YTaH[a JOTOBapHBAIOTCA B OTHOIIEHHUH DPETYIUPYEMOTO
JOCTylla B paMKax Hacrosmiero [IpoTrokoma ¢ 1enpl0 NPEeJOTBPAIIEHUS] PACKPBITHS
YyBCTBUTEJILHOH C TOYKHM 3PEHHs SAEPHOTO PACHPOCTPaHCHHS HH(OpMAlWH, BBITOJHEHUS
TpeOoBaHMi Oe30MacHOCTH WM (PU3MYECKOH 3aIUThl MM C LENbl0 O0eCreueHHs 3allHThl
HaxoAsmIeiicss B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUECKH YyBCTBHUTEIHHON WH(OpMAIUH.
Taxue NOrOBOPEHHOCTH HE HPEISITCTBYIOT ATCHTCTBY OCYLIECTBIJIATH JESTENBbHOCTb, KOTOPAst
ABJSIETCS. HEoOXomuMoil anst oOecrieueHUst yOeIUTEIbHOM YBEPEHHOCTH B OTCYTCTBHHU
HE3asBJICHHBIX SIIEPHOTO MaTepuaa U JeATEIIbHOCTH B COOTBETCTBYIOIIEM MECTE HaXOXKICHMUS,
BKJIIOYAs! pelIeHHe JIF000To BOMPOCa, OTHOCSIErocs K MPaBUILHOCTH U MOJHOTE WH(OpMAIH,
0 KoTopoit roBoputcs B CTaThe 2, WM yCTpaHEHHWE HECOOTBETCTBHS, OTHOCSIIETOCS K 3TOU
nH(pOpMAITIH.

b. Yranga MOXKeT HpH TpeJoCTaBlIeHMH HH(OpManuu, o KoTtopoil rosopurca B Cratbe 2,
UHPOPMUPOBaTh AT€HTCTBO O MECTAaX Ha IUIOIIAAKE MJIM B MECTE HaXOXKICHUS, HAa KOTOPBIX
MOXET IPUMEHATHCS PETYIUPYEMBbIH TOCTYIL.

c. Mo BcryruieHust B CHuly JIFOOBIX HEOOXOMUMBIX JlOTIONHUTEIBHBIX MOJIOXKEHUN YTaHaa MOXKET
MPUOETHYTH K PETYJIMPOBAHUIO JOCTYTIa B COOTBETCTBUH C ITOJIOKEHUSMH ITYHKTA a. BBIIIE.

Cratbsa 8

Huuro B HactosimeM [IpoTokose He mpensaTcTBYeT YTaHAe NPeloCcTaBIaATh ATEHTCTBY AOCTYII K
MeCTaM HaXOXK/IEHHS B JIOTIOJIHEHHE K TeM, O KOTOPHIX roBopHuTcs B CTaThsix 5 W 9, WIM HpOCUTH
ATEHTCTBO O TIPOBE/ICHUH JICSATEIFHOCTH 110 TIPOBEPKE B KOHKPETHOM MECTE HaXOXKICHUS. ATCHTCTBO
He3aMeJTUTEIBHO TPUIIaraeT Bce pasyMHbIC YCUIIUS IJIsl OCYILECTBICHUS ACHCTBUI B COOTBETCTBHU C
TaKoil MPoChOO.



Cratps 9

VYranma mnpenoctaBiseT ArEHTCTBY JOCTYI K MeECTaM HaxOXICHUS, OMNPECICHHBIM
ArenTcTBOM ISl 0TOOpa TIPOO OKPY’KAIOIICH CPElbl HA OOMIMPHON TEPPUTOPUH, TIPU YCIOBHH, UTO
ecii YraHna HE HWMEeT BO3MOXKHOCTH TPENOCTaBHTh TaKOM HOCTYI, TO YTaHAa NpHIIaraeT Bce
pa3yMHBIE YCWIHS I YIOBIETBOPEHHs TpeOoBaHWI ATEHTCTBA B aJbTEPHATHBHBIX MECTax
HAXOXKJICHUsI. ATCHTCTBO HE 3allpalluBaeT TaKOW JOCTYII 0 TEX MOp, OKa OTOOp MPoO OKpYKaIoIIeH
cpenbl Ha OOIIMPHOM TEPPUTOPUH U MPOIIETyPHBIE MEPHI TSl €ro MPoBeACHMS He 0100peHb CoBeToM
Y HE TIPOBEICHBI KOHCYJITAIIA MEXITy ATEHTCTBOM M YTaHJOH.

Cratbsa 10
ArentctBo HHGOpMHUpPYET YTraHay o:

a. JesTenbHOCTH, OCYIIECTBIEHHOM B paMKkax Hactosulero [IpoTokosna, BKItO4as 1eATEILHOCTD B
OTHOIIICHUY JIFOOBIX BOTIPOCOB MJIM HECOOTBETCTBHI, KOTOPhIE ATEHTCTBO JOBEJO JI0 CBEACHUS
VYrauapl, B mOpefenax IMMeCTUACCITH THEH TIOCIe OCYIIeCTBICHUS ATEHTCTBOM 3TOHU
e TETLHOCTH.

b. PesynbraTtax nesTENbHOCTH B OTHOLICHHH JIIOOBIX BOMPOCOB WJIM HECOOTBETCTBHIA, KOTOPBIC
ATEHTCTBO JOBENO JO CBEICHHUS YTaHIBI, [0 BO3MOXHOCTH CKOpee, HO B JIOOOM Ciiydae B
TE€YCHHE TPUALATH JHEH MOCIe MOMydeHHs] ATEHTCTBOM 3THX Pe3yJIbTaTOB.

C. BriBomax, KOTOpblE OHO CHENAIO B PE3YyJIbTaTe CBOEU JEATEIBHOCTH B COOTBETCTBHH C
HactoamuM [Iporokonom. Takue BBIBOJBI IPEAOCTABIISIOTCS €XKETOTHO.

HA3BHAYEHUWE UHCIIEKTOPOB ATEHTCTBA
Cratps 11

a. 1) I'enepanpHBIl OUpEKTOp yBeAomisieT Yranay o0 yTtBepkaenuun CoBeToM 0000
JIOJDKHOCTHOTO JIMIIa ATEHTCTBA B KQUeCTBE MHCIIEKTOpa 1Mo rapanTusM. Eciu Yranga He
U3BeIaeT | eHepaIbHOTO AUPEKTOpa O CBOEM OTKIOHEHUH TaKOIro JOJKHOCTHOTO JIMIIA
KaK MHCIIEKTOpa Uil YTaHIbl B TEUCHHUE TPEX MECSALEB I10CTC MOTYUCHHUS YBEAOMIICHUS
00 ytBepkaenun CoBETOM, HHCIIEKTOP, O KOTOPOM TakuM 00pa3oM yBeoMiieHa YTaHAa,
CUMTaeTCs] HA3HAYCHHBIM B YTaH[Y;

i)  T'eHepaibHBIA AUPEKTOpP, NCHCTBYS B OTBET HA MPOCHOY YTaHIBI WK MO COOCTBEHHOU
WHHULIMATHBE, He3aMeIJIUTENbHO HHQOopMUpyeT YraHay o0 OT3bIBe Ha3HAYEHHS JIOOOTO
JOJDKHOCTHOTO JIMIIA B KAYECTBE HHCTICKTOPA JUTS Y TaHIBI.

b. YBengomiieHHe, 0 KOTOPOM TOBOPHUTCS B ITYHKTE a. BBIIIE, CYUTACTCS TMOMYYEHHBIM YTaHIOU
yepe3 ceMb JHEH Mocie JaThl HampaBieHHs ATEHTCTBOM TAaKOTO YBEIOMIICHUS YTaHIe
3aKa3HO KOPPECHOHICHIIUEH.

BU3bI
Cratps 12

YraHga npu HEOOXOJAMMOCTH B TEYCHHE OJTHOTO MECsAIa MOCHe MOMyUeHUs 3ampoca 00 3ToM
NpEAOCTaBIsIeT YKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY WHCIIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKPATHYIO0 BBLE3MHYIO/BBIC3MHYIO HW/WIM TPAH3UTHYIO BH3BI, YTOOBI 0OOECIICUUTH HHCICKTOPY
BO3MOXXHOCTh Bbe3/1a M MPEObIBAHUS HA TEPPUTOPUH YTaHJbI B IETSIX BBITONHEHHS ero/ee (yHKIIHH.
JIroOble 3ampollCHHbIC BU3bI JCHCTBUTEIBHBI HE MEHEE OJIHOTO TOfa M B ClIy4ae HEOOXOTUMOCTH
BO300HOBJISIOTCS Ha MEPHO] HA3HAYCHHS HHCIICKTOpa B YTaH[y.



JOITOJIHUTEJIBHBIE ITOJOKEHUA
Cratps 13

B Tex ciywasx, korma YraHga wid ATEHTCTBO YKa3bIBaIOT Ha HEOOXOIUMOCTH ONPEEIUTh B
JIOTIOJTHUTENEHBIX TMOJIOKEHUSAX, KaKUM 00pa3oM CIeAyeT HMPUMEHSITh MEphl, M3JI0)KCHHBIC B
HactostmeM IIporokone, Yranma u ATEHTCTBO COTJIACOBBIBAIOT Takue JlOMOTHUTEIHHBIC
TTOJIOKCHUS B TEUCHHE JIEBSHOCTA JTHEH IOCIE BCTYIDICHHUS B CHUTy HacTosero [Ipotokomna wim,
B TeX CIIy4asx, KOTJa yKa3aHHe Ha HEOOXOIUMOCTh TakuxX JlOMONHUTETHHBIX MOJIOKCHHUN
JTaeTcsl Mocie BCTYIUICHUsS B cuily Hacrtosmiero [Iporokona, - B TedeHue AeBSIHOCTA AHEH mocie
JTaThI TAKOTO YKa3aHUSI.

HO BCTYIIJICHUA B CUITY TTHIOOBIX H606X0,Z[I/IMLIX I[OHOJ'IHI/ITGHLHLIX IIOJIOKCHUI ATEHTCTBO UMEET
MpaBO MPUMCHSATH MCPbI, U3JIOKCHHBIC B HACTOAIICM HpOTOKOHC.

CUCTEMBI CBsI3U
Crates 14

VYraHaa naet paspelnieHue ATeHTCTBY CBOOOIHO MCIIOJIB30BATh IS CITY)KEOHBIX IIETICH CUCTEMBI
CBSI3M MEXIYy WHCIEKTOpaMu ATeHTCTBa B Yranae u lIeHTpanbHBIMH YUYPEKICHUSIMU
ArentcTBa W/MnM PernoHaNbHBIMH OIOpPO, BKIIOUas Iiepeaadyy B HEABTOHOMHOM WA
aBTOHOMHOM peXuMe HH(OpMaIny, MOCTyNaromeld 0T yCTPOWCTB ATEHTCTBA ISl COXPaHEHUS
W/ HaOMIOACHUS WIW JIJIS U3MEPCHHIA, M 00eCIeUMBaeT 3allUTy TaKOW CBSA3U. ATEHTCTBO
Mocj€ KOHCYJbTAaMA ¢ YraHgoll MMeeT mpaBO MCIOJb30BaTh YCTAHOBJICHHbIE Ha
MEXIYHApOIHOM yPOBHE CHCTEMBI IIPSIMOM CBSI3W, BKJIFOYAs CITYTHUKOBBIE CHCTEMBI M IPYTHC
BUJBI JaJbHEW CBs3M, HEe UCHONb3yemble B YraHme. Ilo mpockOe Yranapl wimm AreHTCTBa
MOJIPOOHOCTH, KAacalolluecs OCYIIECTBICHHUS JTOr0 IIYHKTa B OTHOIICHWUM IEpelavyd B
HEaBTOHOMHOM FWJIM aBTOHOMHOM pEXHME WH(POPMAIIUU, MOCTYIAIMEH OT YCTPOHCTB
ATeHTCTBa I COXpPaHCHWS W/WIW HAOMIOACHHUS WX IS W3MEPEHHUH, ONpEmessIioTcs B
J1OMONMHUTENBHBIX MOJI0KEHUIX.

[Tpu ycTaHoBIIeHHHM CBSI3M U Tiepenade MHGOpPMAIUK, KaK 3TO MpelycMaTpUBAETCs B MYHKTE a.
BBIIIlE, HAIEXKalIUM 00pa3oM YYHUTHIBa€TCS HEOOXOIUMOCTh OOECIIEYEHHUS 3aIlUThI
MHPOPMALNH, SBIAIOLICHCS OOBEKTOM COOCTBEHHOCTH, WM KOMMEPYECKH YyBCTBHTEIBLHON
UHPOpPMau HIM TOH WHPOPMALUH O KOHCTPYKLIHH, KOTOPYIO YTraHIa cUdUTaeT o0cobo
YyBCTBUTEJIBHOM.

3AIIUTA KOHQHI[EHHHAJILHOﬁ NH®OPMAIINUA
Crartpsa 15

ATEHTCTBO MOJJIEPKUBACT CTPOTH PEXUM oOecriedeHus 3PPEKTUBHON 3alIUTHI OT PACKPBITHS
KOMMEpPYECKHX, TEXHOJIOTHYECKUX W MPOMBIIIJICHHBIX CEKPETOB U JPYrol KOH(HIESHIIHATILHON
MH(OPMAINH, KOTOPBIE CTAHOBSTCSI €My M3BECTHBIMH, BKJIIOYAsl TAKyI0 MH(OPMALUIO, KOTOpast
CTaHOBUTCS U3BECTHON ATEHTCTBY B XOJI€ OCYILECTBJIEHUS HacTosmero IIpoTokona.

Pe)KI/IM, O KOTOPOM TOBOPHUTCA B ITYHKTC d. BBIIIC, BKIIOYA€T, B YaCTHOCTH, IIOJIOKCHHA,
OTHOCAIIHUCCA K:

1) oOIIMM TIPUHIIMIIAM U CBSI3aHHBIM C HUMH MepaM 10 OOpalleHnto ¢ KOH(OUICHINAThHON
UHpOpMAaIHEH;

il)  ycioBHWSM HaiiMa IEepCcoHaNa, KacaloUIMMCS 3aIUThl KOHPHICHINAILHONH HH(OpMAIINY;
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iii) TpomemypaM B CAy4YasX ~ HapyIICHWH  WIM  TNpeArojaraeMbIX  HapyIIeHUN
KOH(HICHITUATLHOCTH.

PC)KI/IM, O KOTOPOM TOBOPUTCA B IIYHKTC a. BBIIIC, YTBCPXKIAACTCA W MNECPHUOAUYCCKU
paccmatpuBaeTcsi COBETOM.

IMPUJIOKEHUS
Cratbs 16

[Ipunoxenus k HacrosmeMy IIpoTokoiy SBISIOTCS €ro HEOTHEMJIEMOM dYacThio.  3a
HCKIIIOUCHUEM Lieniell BHeceHus mnomnpaBok B Ilpunoxkenus, tepmud "IIpoTokon", kak OH
YHOTpeOsieTcs] B HACTOSIIEM JOKyMeHTe, o3HadaeT [IpoTokon u [IpunoxeHusi, BMecTe B3sITHIE.

B mepedueHs BHIOB A€ATENBHOCTH, yKa3aHHBIX B [Ipmnokennu I, u mepedens o0opymoBaHUS U
MaTtepuana, ykasaHHbIXx B Ilpunoxenuu [, CoBeToM MOryT BHOCHTHCS TIOMPABKUA TIO
pexoMeHarmu co3ianHoii CoBeTOM paboueil rpymibl 3KCIIEPTOB OTKPHITOTO cocTaBa. JlroOas
TakKasi ToIpaBKa BCTYIAET B CHIIY Ye€pe3 YEThIPE MecsIa mocie ee npuHaTus CoBeToM.

BCTYIIVIEHUE B CUJ1Y
Cratbs 17

Hacrosmumit IIpoTokon BCTymaeT B CHWJIy B JIeHb, KOrja ATEHTCTBO MOJYYHUT OT YTaHJbl
MMMCHMEHHOE YBEOMJICHHE O TOM, YTO 3aKOHOJATeIbHbIC /WM KOHCTHTYIIHOHHBIE TPeOOBaHUS
YraHpl, HEOOXOIUMBIC JJIsl BCTYIUICHUS B CHITY, BBITIOJTHCHBI.

VYranaa MoOXeT B JIt000e BpeMs A0 TOro, Kak Hactosmuil [IpoTokos BCTynMT B cuily, 3asiBUT,
4TO OHa OyAeT MPUMEHTH HacTosuui [IpoTokoa Ha BpeMeHHOH OCHOBE.

I'eHepanbHBIN AUPEKTOP HE3aMEUIUTENLHO HHPOPMHUPYET BCE TOCYIapCTBa - WICHBI ATEHTCTBA
0 J000M 3asBICHHU O INpUMEHEHHH Hactosmero [IpoTokona Ha BpeMEHHOH OCHOBE U O €ro
BCTYIUICHUH B CHITY.

OIIPEJAEJIEHUS
Cratps 18
Hns ueneit nacrosuero I[Iporokona:

OTtHocsecs K SACpHOMY TOIUIMBHOMY IIMKJIY HAay4HO-HCCIEOBATEIbCKHE W ONBITHO-
KOHCTPYKTOPCKHE paboThl 03HAYAIOT ACATEIBHOCTh, KOTOPasi KOHKPETHO OTHOCHUTCS K JTI000MY
acreKTy pa3paboTKH Mpolecca WK CHCTEMBI JII000T0 U3 CIIEAYIOIIETo:

- KOHBEPCHH SIIEPHOTO MaTepuaia,
- o0oraleHuns sIepHoro MaTepHania,
- M3TOTOBJICHUS SACPHOTO TOILINBA,
- PEaKTopoB,

- KPUTHUYECKUX COOPOK,

- nepepaboTKH SIIEPHOTO TOIUIHBA,
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- 00paboTkm (HE BKIIOYas TMIEPEYNMAKOBKA WM KOHIWUITMOHWPOBAHHWSA, HE
MpelyCMaTPHUBAOIIETO pa3/ie]ieHus 3JIEMEHTOB, TSl XPaHEHUS WA 3aXOPOHEHU)
OTXOJIOB CPEIIHEr0 HJIM BBICOKOTO YPOBHS aKTUBHOCTH, COJACPXKAIIMX IUTyTOHUH,
BBICOKOOOOTAIIEHHBIA YpaH WU ypaH-233,

HO HE BKIIIOYAIOT JAEATENbHOCTh, OTHOCSIIYIOCS K TEOPETHYECKHM WIN (hyHIaMEHTaTbHBIM
HAyYHBIM HCCIICJJOBAHUSAM WIH K HAyYHO-HCCIEIOBATEIHCKUM M OIBITHO-KOHCTPYKTOPCKUAM
paboTaM  TO  MPOMBIIUICHHBIM  TPUMEHCHHSM  PaJOU30TOINOB,  MEIUIIUHCKHM,
THUAPOJIOTHYECKUM M CEIhCKOXO3SMCTBCHHBIM TPUMEHEHHUSM, W3YUYCHHUIO TIOCICACTBHHA s
3IIOPOBBS M OKPYKAFOIIEH CPebl M 10 YCOBEPIICHCTBOBAHUIO TEXHHYECKOTO 0OCTYKIUBAHMS.

[lnomanka oO3Ha4aeT TEPPHUTOPHUIO, TPAHUIBI KOTOPOW  OMpeAeNeHbl  YTaHAoH B
COOTBETCTBYIOIICH WH(OpPMAIUU O KOHCTPYKIMM YCTaHOBKH, BKIIOYas OCTaHOBJICHHYIO
YCTaHOBKY, a TaK:K€ B COOTBETCTBYIOIICH MH(DOpPMAIIMU O MECTe HaXOXKIACHHS BHE YCTaHOBOK,
rae OOBIYHO HCIONB3YETCS SIMEPHBIA MaTephai, BKIIOYAs 3aKPBITOE MECTO HAaXOXKICHHS BHE
YCTaHOBOK, TJ€ OOBIYHO WCIOJB30BANICA SACPHBIA Marepual (KOTOphIE OTPaHUYHBAIOTCS
MeCTaMU HaXOXKJICHHUA, TJe MMEIOTCS Topsuue KaMepbl WK OCYIIECTBISIACH JEATEIHHOCTb,
CBs3aHHAs C KOHBepcHed, OOOralieHHeM, HW3rOTOBJICHHEM WU MepepadOTKON TOILIUBA).
[Tnomanaka BKITFOYAET TaKkKe BCe OOBEKTHI, COBMECTHO pa3MENICHHBIC C YIIOMSHYTHIMU BBIIIIC
YCTaHOBKOH WJIM MECTOM HaXOXICHHS, C IIEeNbI0 IPEIOCTABICHUS WM HCIOIb30BaHHS
CYIIECTBCHHBIX CPEICTB OOCCICUCHUs, BKIIHOYAS: ropsyne Kamepbsl Ui 00paboTKh
00JIyYeHHBIX MaTEepHAJIOB, HE COACPIKAIIMX SICPHBIA MaTepuall, YCTAaHOBKHU IUIsi 00pabOTKH,
XpaHCHMS M 3aXOpPOHCHHMsI OTXOMIOB; a TakKe 3MaHWs, CBA3aHHBICE C COTJIACOBAHHOU
JIeSITENTFHOCTRIO, OTIPeIeIeHHOW YTaH0l B cOOTBeTCTBUU co CTaThell 2.a.1v) BHIIIE.

CHATas ¢ DKCIIyaTallid YCTAHOBKA WM CHITOC C DKCILIYaTAllMd MECTO HAXOXJICHHS BHE
YCTAHOBOK O3HA4YaroT 06LCKT WJIn MCCTO HaXOXICHUA, HAa KOTOPBIX ACMOHTHPOBAHBI WA
ClIeNTaHbl HETPUTOIHBIMU K 3KCIUTyaTalliK OCTABIINECS KOHCTPYKIMK B 000pyI0BaHHE, BaXKHBIC
i ee(ero) HCIOIb30BaHUsI, TaK YTO OHA(OHO) HE HCIIONB3YETCS JUIS XPAaHCHUS SIAEPHOTO
MaTrepuana U He MOXET Jajiee WCIONb30BaThCs T OOPAIICHUS C SIIEPHBIM MaTepPHaioM, €ro
00pabOTKHU WK MCITOJIb30BaHUS.

OcTaHOBIICHHAS YCTAaHOBKA HIIM 3aKPLITOC MECTO HAaXOXICHUS BHE YCTAHOBOK O3HAYAIOT
00BEKT HMIIH MECTO HaXO0XACHUA, DKCIUTyaTallkusd KOTOPBIX IMPEKpAINICHA W U3 KOTOPBIX U3BAT
ﬂI[eprIﬁ MaTepuaj, HO KOTOPBIC HE CHATHI C SKCILTyaTalluu.

BricokooOoralieHHbIi ypaH o3HadaeT ypaH ¢ obOorameHneM 20 MPOICHTOB WM BbIIIE II0
H30TOIy ypaH-235.

OT60p mpoO oKpyrkaromiel cpeipl B KOHKPETHOM MecTe HaXOXKICHHsS O3HavaeT OoTOOop mpod
OKpYyXarlel cpenbl (Hampumep, BO3IyXa, BOJABI, PACTUTEILHOCTH, IOYBHI, 3arps3HCHUN) B
OTIPENICTICHHOM ATEHTCTBOM MECTE HAXOXKICHHUS W HEMOCPEACTBEHHOW OJM30CTH OT HEro ¢
IIEJThI0 COAEUCTBYS ATEHTCTBY B IMIOJATOTOBKE BHIBOJOB 00 OTCYTCTBHU HE3aSABJICHHBIX SACPHOTO
MaTepualia Wid SACpHON AeITeIPHOCTH B 3TOM OIPENCICHHOM MECTe HaXOXKICHUS.

Ot6op mnpo0 OKpyKalolel cpeibl Ha OOUIMPHOW TEPPUTOPHH O3HA4aeT oOTOOp mpod
OKpY’Karomel cpensl (Hampumep, BO3IAyXa, BOJBI, PACTHTEIHLHOCTH, IOYBHI, 3arpsS3HCHHI) B
psize ompeneneHHBIX ATEHTCTBOM MECT HAaXOXACHHS C IENbI0 COAEUCTBUS ATEHTCTBY B
MOJITOTOBKE BEIBOJIOB 00 OTCYTCTBHHM HE3asABICHHBIX SIECPHOTO MaTepualla WiH SAepHOU
JISATSIILHOCTH Ha OOLIUPHOM TEPPUTOPHH.
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SlnepHBIN MaTepuan COTJIAaCHO OIpeaeeHUI0, JAHHOMY B cTaTbe XX YcTaBa, 03HadaeT JIF0OOH
WUCXOAHBI MaTepuan wid Jro00H CHeluanbHBIA paCIISIUIMIOMUICT MaTepuan. TepMuH
"HCXOMHBIN MaTepuan" He JOJHKEH TOJKOBATHCS KaK MPUMEHSAIOMIMHMCS K pyde WIH OTXOAaM
pyael.  JlrobGoe ompeneneHue, manHoe COBETOM B COOTBETCTBUHM cO craThelt XX YcraBa
AreHTCTBa TOCE€ BCTYIUIEHHSA B CHIIy Hactoswmero IIpoTrokona, KOTopoe paciiupsieT CIUCOK

MaTepUaNIOB, CYHUTAIONIMXCS HWCXOJHBIM MaTepHalioM WM CIECNHATBHBIM PAaCHICTUISIONINMCS
MaTepualioM, BCTyHaeT B CHIy B COOTBETCTBHM C HAacTOSIIMM [IpoTOKoIOM TOJBKO MOCIe
MPUHATHUS Y TaHAOMU.

YcTaHOBKa O3HAYAET:

1) PEaKkTop, KPUTHYECKYI0O COOpKY, 3aBOA IO KOHBEPCUH, 3aBOZ II0 H3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAaHOBKY, YCTaHOBKY AJISl pa3ZeieHUs] U30TOMOB MM OTAENBHOE
XpaHWIUIIE; WIN

i)  gr000€ MECTO HaxOXIEHWS, TJae OOBIYHO WCIONB3YeTCS SIICPHBIM MaTrepuail B
KOJIMYECTBAX, MPEBBIMANINX OJ1H d3PPEKTUBHBINA KHIOTPAMM.

MecTo HaxXO0XASHHUS BHE YCTAaHOBOK O3HAydacT 000K 00BEKT UM JIF000€ MECTO HaXO0XICHH,
KOTOPBIC HE SABJIAIOTCA yCTaHOBKOﬁ, n rjae OOBIYHO HCIIOJIB3YETCA SIIIepHBIﬁ Mmarcepuail B

KOJIMYECTBAX, PaBHBIX OAHOMY 3((HEKTHBHOMY KHJIOTpaMMy WJIM MEHEe.
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COBEPILEHO B Bene 14 ntonsa 2005 roga B ABYX 3K3eMIUIApax Ha aHTJIMHCKOM SA3BIKE.

3a PECIIYBJIUKY YT'AHJIA:

(noonucw)

Keeponna Pyxemba

TTocTosHHBIN MPECTABUTEIND

PecrryOnvku Yranma

npu Opranuzanuu O0beuHeHHBIX Haruii
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3a MEXXIYHAPO/IHOE ATEHTCTBO I10
ATOMHOU DHEPI'MU:

(noonuce)

Moxamen Dnsbapaneii
I'enepanbHBIN AUPEKTOP



iii)

V)

vi)

vii)

viii)

IMTPUJIOXEHHE 1

IMTEPEYEHb BU/J1IOB AEATEJIBHOCTH, O KOTOPLIX TOBOPUTCS
B CTATBE 2.a.iv) HACTOSILEI'O [TPOTOKOJIA

H3roTtoBieHue poTOPHBIX TPYO i HEeHTPpUYT WK cOOpKa Ia30BBIX LEHTPHPYT.

PotopHble TpyObl Ui HEHTpU(YT 03HAYAIOT TOHKOCTEHHBIE IMJIMHIPHI, ONHUCAaHHE KOTOPBIX
npuBenieHo B paznene 5.1.1 b) [punoxenns 1.

l'a3oBble HEHTPUQYIH O3HAYAIOT LEHTPUPYTH, OMHCAHHE KOTOPBIX MPUBEACHO BO BBOJHOM
3amevaHuu K pazgeny 5.1 Ipunoxenus II.

WsrotoBnenue nuddy3noHHBIX OapbepoB.

Jnuddy3nonnple  Oaphepbl 03HAYAIOT TOHKHE IIOPHCTHIE (QIIBTPBI, OIHMCAHWE KOTOPBIX
npuBeieHo B paznene 5.3.1 a) [Ipunoxxenus 11.

NzroroBnenue uiam cOOpka CUCTEM, HCIIONIB3YIOUINX J1a3ephl.

CucTeMbl, HCMOJIB3YIOMIKE JIa3€Phl, 03HAYAIOT CUCTEMBI, BKIKOYAIOIINE T€ IPEIMETHI, ONKUCAHUE
KOTOPBIX NpUBeAEHO B pazzaeine 5.7 [Ipunoxennus I1.

UzroroBnenune mim cOOpKa AIEKTPOMAarHATHBIX CETapaTopoB H30TOIOB.

DJIEKTPOMArHUTHEIE CEMapaTophbl U30TOMOB O3HAYAIOT T€ MPEAMETHI, O KOTOPHIX TOBOPUTCS B
pazmene 5.9.1 Ilpunoxenus Il u xKoTOphIe CoOnMEp:KaT UCTOYHUKH HMOHOB, OMHUCAHUE KOTOPBIX
npuBeaeHo B pasaene 5.9.1 a) [pmroxenus 11.

H3roroBieHue Win c6op1<a KOJIOHH WJIA 5KCTPAKIUOHHOTO O60py,[[OBaHI/I$l.

KoJoHHBI WIHM 3KCTPAKIIMOHHOE 000PYIOBAHUE O3HAYAIOT T MPEIMETHI, OIMHUCAHUE KOTOPBIX
MpHUBEAEHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 IIpunoxenus I1.

I/I3I'OTOBJ'ICHI/IC pa3):[eJ'[I/ITeJ'IBHLIX COIIcJI WHIN BI/IXpeBI)IX TI)Y6OK JJIA aSpOI[I/IHaMI/IT-IeCKOI‘O
oOoramieHus.

PasnienuTenbHbIe  COIUIA WM BUXPEBbIC TPYOKHM JiIsS  a’pOJAMHAMHYECKOTO 0OOoralieHus
O3HAYaIOT pa3AcIUTEIbHBIC COIJIA W BUXPEBBIC TPYOKH, ONMHCAaHUE KOTOPBIX IIPHUBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [Mpunoxenus II.

H3roroBieHue win c6op1<a CHUCTEM I'CHCpaAllun ypaHOBOfI IJ1a3MBbI.

CucTeMbl reHepaly ypaHOBOH MIa3Mbl 03HAYAIOT CUCTEMBI Ul T€HEPaIK yPaHOBOM ILIa3MBl,
omnucaHue KOTOPBIX NpuBeneHo B pazaene 5.8.3 [punoxenus 11.

N3roTosreHre MUPKOHUEBHIX TPYO.

LlupkoHMEBbIe TPYObl O3HA4YalOT TPYObl, ONMCAaHHE KOTOPBIX MpPHBEICHO B pasxene 1.6
ITpunoxenus 11.

[Tpou3BOACTBO WM MOBBILIEHUE KaYeCTBA TXKENI0M BOABI UK JEHTEpHSL.

Tspkenast Bojia WK JISHTEpUil 03HAYAIOT NCHTEpU, TSHKEIYI0 BOAY (OKCHI JACHTepus) U Jt00oe
JIPYTO€ COEIMHEHNE NeUTepHsi, B KOTOPOM OTHOILIEHHUE YKCIIa aTOMOB JIEUTEPHUs K YUCITY aTOMOB
BoJiopoJia rpesbiaet 1:5000.




Xi)

xii)

xiii)

Xiv)

XV)

Wzrorosnenne rpaduTta saepHON YUCTOTHI.

I'padur spepHOH YUCTOTHI O3HAyaeT TpaduT, YPOBEHb UYUCTOTHI KOTOPOTO BHINIE, YEM
5 MMJUTHOHHBIX YacTeil GOPHOTo YKBUBAJEHTA, @ IIOTHOCTH TpeBbimaet 1,50 r/cv’.

H3rorosienue KOHTGfIHepOB JJIA o6nyquHoro TOIIJIMBA.

KonreitHep i 00dyYEHHOTO TOIMJIMBA O3HAYAET EMKOCTHb JISl MEPEBO3KH W/WIIM XpaHECHUS
00Jy4eHHOTO TOIIINBA, O0ECTIEYMBAIONIYI0 XUMHIECKYIO0, TETUIOBYIO M PATHAIIMOHHYIO 3aIlINTY,
a TaKKe OTBOJ TEIUIa Pacliajia BO BpeMs IepeMeIleHUs, TIEPEBO3KH U XPaHEHHSL.

N3roToBiieHHE PEAKTOPHBIX YIPABIISIOIIMX CTEPIKHEN.

PeakTopHBIC yHpaBIsIONINE CTEP)KHU O3HAYAIOT CTEPXKHHU, OMMCAHHE KOTOPBIX NPHBEICHO B
pazzaene 1.4 ITpunoxenus II.

N3zroroBnenne 6e30MacHBIX C TOYKH 3PEHUS KPUTUIHOCTH 0AKOB M PE3EPBYapoB.

BezomacHble € TOYKM 3pPEHUS KPUTUYHOCTH OaKM M pe3epByapbl 03HAYAIOT T€ IMPEIMETHI,
ONMCaHue KOTOPBIX MpUBEAeHO B pasnenax 3.2 u 3.4 [Ipunoxenus 1.

H3roroBieHue MammH JUISL pY6KI/I 06J'Iy‘l€HHI>IX TOIINIMBHBIX 3JICMCHTOB.

MainuHel 11 pyOKd 00JYYSHHBIX TOIUIMBHBIX 3JEMEHTOB 03HAYalOT 000pyI0BaHUE, OMUCAHUE
KOTOpOTO TipuBesieHo B pazjene 3.1 [punoxenus I1.

CoopyskeHue ropsuux Kamep.

lopsyme kamepsl  03HAYAIOT KaMmepy WM COCIWHEHHBIE MEXTYy Cc0o00H Kamephl 00muM
00BEMOM HE MeHee 6 M3, cHaO)KeHHBIE 3aIUTONW, PABHOHN WM MpEBhIIAIONIei SkBuBaieHT 0,5 M
GeToHa IUIOTHOCTBIO 3,2 T/cM® Wik Goliee, YKOMILUICKTOBaHHbIC 000pYyJIOBaHUEM IS
MPOBEICHUS OTIEPAINIA C UCIIOIF30BAHUEM TUCTAHIIMOHHOTO YIIPABICHUS.




1.1.

1.2.

IMPUJIOXEHUE 11

NNEPEYEHb COT'JTACOBAHHOI'O OBOPYIOBAHNA U HEAAEPHOI'O

MATEPUAIJIA 1JIAA OTYETHOCTU OB OSKCIIOPTE 1 UMIIOPTE
B COOTBETCTBUMU CO CTATBEMU 2.a.ix)

PeakTophl 1 peakTopHOe 0060py/10BaHHE

KomiieKkTHbIe sijiepHbIe PeaKTOPbI

SlmepHBle  peakTOpbl,  CIIOCOOHBIE  paboTaTh B pEXHME  KOHTPOIUPYEMOU
CaMOMOACPKUBAIOIICHCA IIEMHOM pPEaKIUU JEJICHUs, HCKIIoYash pPeaKkTOphl HyJIEBOM
MOIIHOCTH, KOTOPBIC OINPEACIAIOTCA KaK PCaKTOPbl C MPOCKTHBIM MAaKCHUMAaJIbHBIM
YPOBHEM MPOU3BOJICTBA IUTyTOHMS, HE MpeBbimaoiuM 100 rpaMMoB B roj.

[NOACHUTEJIbHOE 3AMEYAHUE

"SnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3Jbl, HAaXOJAIIMECS BHYTPHU KopIyca
peakTopa WM HEMOCPEJCTBEHHO IPUMBIKAIOIIME K HeMy, 0OOpyIOBaHHE, KOTOpoe
KOHTPOJINPYET YPOBEHb MOIIHOCTH B aKTHBHOW 30HE, M KOMITIOHEHTHI, KOTOPBIE OOBITHO
COJIepKaT TEIUIOHOCUTEINb MEPBOT0 KOHTYpa aKTUBHOW 30HBI PEaKTOpa, WM BCTYHAIOT C
HUM B HETIOCPEICTBEHHBI KOHTAKT WM YIPABISIIOT UM.

He mpenmonaraercst HCKIIOYCHUE PEAKTOPOB, KOTOPhIC HAIICKAITIM 00pa3oM MOTIIHA OBl
MOJABEPTHYTHCSI MOMU(DHUKAITIHN JJIs TIPOW3BOACTBA 3HAYUTEIHLHO OOJBIIET0 KOJIMYECTBA,
yeM 100 rpaMMoB IuIyTOHHs B rof. PeakTopel, nmpelHa3HAYEHHbIE AJIA AJIUTEIbHOU
SKCIUTyaTallid Ha 3HAYUTEIBHBIX YPOBHIX MOIMHOCTH, HE3aBUCHMO OT CTENEHU HUX
BO3MOXHOCTEH MPOU3BOACTBA IUIYTOHUS, HE PACCMATPUBAIOTCS KaK '"pEakTOPHI HYJIEBOM
MOITHOCTH".

PeaKTOpHLIe KOpmmyca BbICOKOI'o 1aBJICHUS

Mertamueckue Kopmyca B cOOpe WM WX OCHOBHBIE YaCTH 3aBOJCKOTO WM3TOTOBJIECHUS,
KOTOpBIE CHEIHMaNbHO IpeIHA3HAYEeHbl WM MOATOTOBIEHBI U pa3MeIleHus B HUX
AKTUBHOW 30HBI SIJIEPHBIX PEAKTOPOB, KaK OHU ONpeAeNieHbl B MyHKTe 1.1. BbIme, u
CIIOCOOHBIC BBIICPKUBAThH pa0dovee JaBJICHUE TSIUIOHOCUTEIIS TIEPBOTO KOHTYPA.

[NOACHUTEJIbBHOE 3AMEYAHUE

BepxHusst mmnTa Kopityca BBICOKOTO JABJICHHS PEakTOpa OXBATHIBAETCS ITYHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJICHHS, YACTh KOPITyCa BBICOKOTO JIABIICHUSI.

BHyTpennue dactu peakTtopa (Hampumep, MOAACPKUBAIOIIWE KOJOHHBI M  TIIIUTHI
AKTUBHOW 30HBI W JpPyTHUe BHYTPEHHUE YaCTH KOPIIyCa, HAIPABIAIONIME TPYOBI IS
PEryIupYIOIMX CTEp)KHEH, TEIUIOBBIE 3KpaHbl, IEPEropolIKu, TPYOHbIE pPELIETKU
aKTHUBHOM 30HBI, IUIACTHHBI Au(dy30pa U T.I.) OOBIYHO MOCTABISIOTCA MOCTABLIMKOM
peakropa. B HEKOTOpBIX CilydasX ONpPENEICHHbIE BHYTPEHHUE ONOPHBIE KOMIIOHEHTBI
BKJIIOYAKOTCA B HM3TOTOBJICHUEC KOPITyCa BBICOKOTO OAaBJICHUA. Ot MMpEaAMETHI ABJIAIOTCA
JOCTaTOYHO BaXKHBIMU C TOYKM 3peHMsA O€30MacHOCTH M HAAEKHOCTU SKCIUTyaTaluu
peakTopoB (M CIIEAOBATENbHO, C TOYKH 3PEHUS TapaHTUHHBIX 0053aTeNbCTB U
OTBETCTBEHHOCTH IIOCTABIIMKa pPEaKToOpa), 4TOOBl MX IOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAILICHHSI O TOCTABKE CaMOr0 peakTopa He crayia Obl 0OBIYHOM MpakTukoi. [loaTomy,
XOTs OTAeNbHAas IIOCTaBKa OTHUX YHHKAIBHBIX, CIENHAIbHO IPEAHA3HAYCHHBIX U
MOJTrOTOBJICHHBIX, BAXKHBIX, KPYMHBIX W JOPOTOCTOSIMX IPEIMETOB HE 00s3aTeNbHO
OyzeT paccMaTpUBaThCs KaK BBINANAIOMAS U3 cepbl HHTEPECOB, TAKOH CIIOCOO MOCTaBKU
CYUHUTACTCA MAJIOBEPOATHLIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHbI 47151 3arpy3K4 U BBITPY3KH PEAKTOPHOI0 TOILUIMBA

MaHHHy.TISITOpHOG 060py,Z[OBaHI/Ie, CIICAJIbHO NPCAHA3HAUYCHHOC WJIM MOATOTOBJICHHOC
AJIg 3arpy3KU WJIM U3BJICUCHHA TOIJIMBA M3 SIJICPHBIX PEAKTOPOB, KAK OHH OHNPCACIICHBI B
ITYHKTC 1.1. BBIIIIC, KOTOPOE€ MOKET HCIIOJIb30BaThCA, KOraa pPEAKTOp HAXOAUTCA II0[J
HarpysKoﬁ, nim 06J'IaI[aeT TCXHUYCCKHUMH BO3MOXKXHOCTAMH JUISL TOYHOTI'O
MNO3NIUOHUPOBAHUS I OpPHUCHTUPOBAHUA, ITO3BOJIAOIITMMHA MMpOBOAUTH Ha
OCTAaHOBJICHHOM PCAKTOPC CJIOKHBIC pa6OTLI o TMNEPETpy3KE TOIIMBA, IMPU KOTOPBIX
OOBIYHO HEBO3MOIKHBI HEIMOCPEACTBCHHOC H36J’IIOI[€HI/I€ nim HpSIMOfI JOCTYII K TOILIUBY.

PeakTopHbIe ynpaB/silolue CTepKHI

CTep)KHI/I, CIICHUAJIBHO TIPEAHA3HAYCHHBIC WM TOATOTOBJIICHHBIC [JISI YIIPABJICHUSA
CKOPOCTBIO pCAKIIMHU B AACPHBIX PCAKTOPAX, KaK OHU OMNPCACIICHBI B ITYHKTC 1.1. BeIIIC.

[NOACHUTEJIbBHOE 3AMEYAHUE

Croga >ke BKIIOYAIOTCS, IOMHMO YacTH, IIOTJIONIAIONICH HEUTPOHBI, €€ OMOpHBIC H
MOJIBECHBIE KOHCTPYKIIMH, €CITH TIOCTaBKa MPOU3BOIUTCS Pa3JeNbHO.

PeaKTOpHBIe prﬁbl BBICOKOI'O JaBJICHUSA

TpyObl, KOTOpbIE CIENUANbHO MpeAHa3HAYeHBl WM TOATOTOBIEHBI JUIS pa3MELIeHUs B
HHUX TOIUIMBHBIX 3JE€MEHTOB U TEIUIOHOCHUTEJI IEPBOrO KOHTYpa B PEaKkTopax, Kak OHHU
ompeneneHpl B myHKTe 1.1. Bbime, mpu pabodeM maBieHHH, npeBbimatomeM 5,1 Mlla
(740 pyHT/KB. OrO0MIM).

upxoHueBbIe TPYObI

TpyOsr wiu cOOpkH TPyO M3 METAIMYECKOTO MHWPKOHHUS WM €r0 CIUIABOB, 1O BECy
npeBbimatonie 500 Kr B TedeHue Jr000ro 12-MecsSYHOro nepruoia, KOTOPhIe CIIeHAIbBHO
MpeIHa3HAYCHbl WM TOATOTOBJICHBI IS HCIOJNB30BaHUS B PEAKTOPax, Kak OHH
OTIpeJIeNICHBI B MyHKTe 1.1. BBIIIE, ¥ B KOTOPBIX OTHOIIEHUE MO BECy TapHUS K ITUPKOHUIO
MensbIe gem 1:500.

Hacocsl nepBoro KOHTypa TenJI0HOCHTeIs

Hacocel, cneuuansHO mNpeqHa3HAYEHHBICE WM TOATOTOBICHHBIC ISl MOJACPKAHUS
OUPKYJAOUU  TCIUIOHOCUTEIA IIEPBOIO KOHTYpa SAACPHBIX PCaKTOPOB, KaK OHHU
omnpeelieHbl B myHKTe 1.1. Bhile.

[NOACHUTEJIbHOE 3AMEYAHUE

CHCI_[I/Ia.]'IBHO NpeAHa3HAYCHHBIC WM TIOATOTOBJICHHBIC HACOCBI MOI'YT BKJIHOYAaTh
CJIOKHBIC, YINIOTHEHHBIC NI MHOTOKPATHO YIUIOTHCHHBIC CUCTEMBI IJId NPCAOTBPALICHUA
YTE€YKHU TCIJIOHOCUTEIIA IEPBOTO KOHTYpaA, TCPMETUYHBIE HACOCBI U HACOCHI C CUCTEMaMU
HHGpHHaJ'ILHOfI Macchl. OTO OIMpPEACICHUC KACACTCA HACOCOB, ATTCCTOBAHHBIX IO KJIACCY
NC-1 unu >KBUBaJICHTHBIM CTaHaapTaMm.

HesinepHuble MaTepuaJbl VISl pEaKTOPOB
HeiiTepuii u TAKeNa51 BOAA

Jeitrepuii, Tspkenas Bona (OKUChH JOedTepus) M JTr000e Ipyroe coennHeHHe AeUTepus, B
KOTOpPOM OTHOIICHHE YHCIa aTOMOB JEWTEepUs K YHUCIy AaTOMOB BOAOPOJA
npessimaet 1:5000, npenHasHaueHHBIC IJIS UCIOJB30BAHMS B SICPHBIX peaKkTopax, Kak
OHHU ompejelieHbl B MyHKTe 1.1. Bhille, B KonudecTBax, npesbimarommx 200 KT aToMOB
neiirepus s 000 ONHOW CTpaHBI-TIONy4aTelns B TedeHHe Jr0oro 12-MecsdHOoro
nepuoa.



2.2

SAnepHo-uncrslii rpagur

I'padut, ypoBeHb YHUCTOTHI KOTOPOTO BBIINIC, YeM S5 MWIIMOHHBIX YacTed OOPHOTO
SKBUBAJCHTa, © IUIOTHOCTH  mpeBbimaer 1,50 r/em’, MpeIHa3HAuYCHHBIN s
WCIIOJIb30BAHMS B SICPHBIX pEaKTopaxX, KaKk OHH OMPEICICHB B IMyHKTE 1.1 BBIME, B
KOJIMYECTBAX, MPEBBIIIAIONINX 3 X 10* kr (30 MeTpuueckux TOHH) JUIsl JOOOU OHHOM
CTpPaHBI-TIONyYaTeNsl B TCUCHHE JTF000T0 12-MeCSYHOro nepuoa.

IMPUMEYAHUE

Jnst menel SKCMOPTHOTO KOHTPOJS HPABUTEIBCTBO ONpenenser, OyayT JIn SKCIOPTHHIC
HapTUH COOTBETCTBYIOILErO BBILICYKa3aHHBIM XapaKTepUCTUKAM rpadura
UCIOJIb30BATHCS B ACPHBIX PEAKTOPAX.

YcTaHoOBKH 11 rlepepaﬁonm Oﬁﬂy‘leHHLIX TOIVINBHBIX 3JICMCHTOB U oﬁopszOBaHne,
CICeNIMAJIBbHO NMPEAHAZHAYCHHOC WX MOATOTOBJICHHOE 1JIAA 3TOI0

BBOJHOE 3AMEYAHUE

IIpn mepepaboTke OOTYyUEHHOTO SIEPHOTO TOIUIMBA IUTYTOHHM M ypaH OTHAEISIOTCS OT
BBICOKOAKTHBHBIX IIPOIYKTOB JI€JICHUS U APYTHX TPAHCYPAHOBBIX AJIEMEHTOB. [ Takoro
paszeneHust MOTyT HCIIONb30BaThCsl Pa3IMYHbIC TEXHOJIOTHUECKHE mporecchl. OIHAaKO co
BpemeHeM nporecce "[lypekc” cTan Hanbojee pacnpoCTpaHEHHBIM U MPUEMIIEMBIM. JTOT
IPOLIECC BKJIIOYAET PACTBOPEHUE OOJIyUSHHOI'O SICPHOIO TOIUIMBA B @30THOU KUCIIOTE C
HOCIEAYIOIIUM BBIICJIEHUEM YypaHa, IUIyTOHUS M IPOLYKTOB JAEJICHUS AKCTPaKIMEH
pacTBOpHUTENEM C OMOLIbIO TpUOYTHIIhOoCc(haTa B OpraHMUECKOM pa3zdaBuTere.

TexHoMOTHYECKHE MPOLECCHl Ha Pa3iINyYHBIX ycTaHoBKax Tuma "llypekc" aHaIOrHuHBI U
BKITIOYAIOT: HM3MENbYeHHE OOIYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHWE TOTLIMBA,
OKCTPAKIUIO PACTBOPUTENIEM M XpaHEHHE TEXHOJIOTHUECKOH KHUIKOCTH. MOXKET UMEThCS
Takke 000pyIOBaHHE Ui TEIJIOBOM NEHUTPALlMM HUTpaTa ypaHa, KOHBEPCHUM HHUTpaTa
TUTyTOHHUS B OKHUCH HJIM METaJlI, a Takoke A7l 00paboTKH JKUAKUX OTXOJO0B, COAEpPKAIIUX
MPOAYKTHl JEJIeHHS, A0 TMONydeHUs (HOPMBI, MPHUTOTHOW [UIA TPOIOKUTEIBHOTO
XpaHEeHUS WIH 3aXOPOHCHHS. OnHako KOHKpPETHBIE THUNBl W  KOH(UTYparus
000pYyIOBaHMS, BBIMOJTHAIOUIETO 3TH (YHKUMH, MOTYT pa3iu4aThCsi HA Pa3lIUYHBIX
ycranoBkax tuna "llypekc" mo HECKOIBKHM IpHYWHAM, BKJIIOYAs THIHI U KOJIHMYECTBO
OOJY4eHHOTO SIAEPHOTO TOIUIMBA, IIOJIEKAIIETO0 TepepadoTKe, W TPEAIoiaraeMbli
MPOIECC OCAKICHHUS W3BICKAEMBIX MAaTEpUANIOB, a TAKXKE IPUHIUIBI OOECIICUeHHS
0e30IacHOCTH M TEXHUYECKOro OOCIy)KMBaHHS, MPUCYLIME KOHCTPYKLUUH JaHHOH
00CTaHOBKH.

"YcTaHoBKa IS TepepaOOTKHM  OONYYEHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIOYAeT
0o0OpyIOBaHHE M KOMIIOHEHTHI, KOTOpbIEe OOBIYHO HAXOAATCS B MPSIMOM KOHTaKTe C
OOJy4YeHHbIM TOIJIMBOM M OCHOBHBIMH TEXHOJOTMYECKUMH MOTOKaMHU SAJEPHOTO
MaTepuana 1 IpoAyKTOB AEJICHUs, U HEOCPEICTBEHHO YIPABIIIOT UMH.

OTH mpolecchl, BKIIIOYAs MOJHbIE CHCTEMBI Ui KOHBEPCHH TUTYTOHHS M MPOHM3BOACTBA
METaJTMYECKOTO TUIYTOHHUS, MOTYT OBITh HICHTU(GHUIUPOBAHEI 110 MepaM, MPUHUMAEMbIM
IVl TIPeIOTBPAIICHUS ONACHOCTEH B CBA3M C KPUTHYHOCTBIO (HAmpHMep, Mepamu,
CBSI3aHHBIMH C TeoMeTpHel), o0ydeHrneM (Hampumep, IMyTeM 3alUThl OT OOIydeHUs) U
TOKCHUYHOCTBIO (HalpuMep, MEpaMu 110 YACPKaHHUIO).
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3.3.

IIpeameTsl 00OpymOBaHWSA, Ha KOTOPBIC, KaK CUYUTACTCS, PACIPOCTPAHSACTCS 3HAUCHUC
(pa3el "u 00OpyIOBaHWE, CHENHMATBHO IMPEAHA3HAYCHHOE WM TOATOTOBJICHHOE" IS
nepepaboTKH 00yUYESHHBIX TOTUIMBHBIX 3JIEMEHTOB, BKITFOUAIOT:

MaimnHbl 11 pyOKH 00,1y4eHHbIX TOIUIMBHBIX 3JIEMEHTOB
BBOJJHOE 3AMEUYAHUE

D10 000pyIOBaHWE WCIIONB3YETCS [UISI BCKPHITHS OOOINIOYKH TOIUIMBA C IENBIO
MOCIEAYIOIIET0 pacTBOpeHHs OOMYyYeHHOro siAepHOro wMarepuana. Kak mpaBwuio,
UCTOJB3YIOTCS CHEeNHaIbHO NMpeIHa3HaYeHHbIe, CKOHCTPYHPOBAaHHBIE TS PyOKH MeTayia
YCTpOMCTBA, XOTSA MOXKET HWCIIONB30BaThc W Ooliee COBepIIEHHOE 000pyIOBaHME,
HaTpUMeEDp Ja3ephl.

JluctaHIMOHHO ympaBisieMoe O00OpyJOBaHHE, CIEUUANBHO MPEIHA3HAYCHHOS WU
MOJrOTOBIICHHOE ISl KCIIOJIb30BAHUS HA YCTAHOBKE IO MepepadoTKe, Kak OHa ONpeesicHa
BEITIIE, I PE3KH, PYOKH WM Hape3ku COOpOK, MYYKOB WM CTEp)KHEH OOIydeHHOTO
SJICPHOTO TOTLIHBA.

AuccosbBepsl
BBOJJHOE 3AMEYAHUE

B muccosnbBepsl OOBIYHO MOCTYIAaeT HM3MENbUYCHHOE OTpaboTaBliee TOIUIMBO. B atux
0e30IacHBIX C TOYKU 3PEHUS] KPUTHYHOCTH pe3epByapax OONyueHHBIN SACpPHBI MaTeprai
pacTBopsieTcss B a30THOW KHCIIOTE, M OCTaloLIuecs oOpe3ku 000J0YEeK BBIBOIATCSA W3
TEXHOJIOTUYECKOTO MOTOKA.

bezomacHple ¢ TOYKM 3peHHsS KPUTHYHOCTH pe3epByaphl (HalpuMep, MaJoro IHaMeTpa,
KOJIBLIEBBIE WJIM TPSIMOYTOJIEHBIE pPe3epByaphl), CIENUANBHO IpEeIHA3HAYCHHBIE WIIH
MOJITOTOBJICHHBIC JUIS HCIIOJNB30BaHUS Ha YCTAaHOBKE IO TepepaboTKe, KaK OHH
OTIPENICIICHBl BBINIE, MJIS PAaCTBOPEHUS OOJYYECHHOTO SISPHOTO TOIUIMBA, KOTOPHIE
CIIOCOOHBI ~ BBIICP)KUBATh TOPSUYI0, BBICOKOKOPPO3WOHHYIO JKHIOKOCTH M MOTYT
JUCTAHIIMOHHO 3arpyKaThCsi U TEXHUYECKU 00CITYKHBATHCS.

IJKCTPAKTOPHI M 000pyA0BAHME AJ IKCTPAKLIMHA PACTBOPUTEIeM
BBOJJHOE 3AMEYAHUE

B skcTpakTOpsl ¢ pacTBOpUTENEM MOCTyMaeT KaK pacTBOp OOMyYEeHHOT'O TOILIMBA W3
JIUCCOJIBBEPOB, TaK U OPTaHHUYECKUH PacTBOP, C TIOMOIIBI0 KOTOPOT'O Pa3NIENsFOTCS ypaH,
IUTyTOHUH W TPOAYKTHl jaeicHus. OOOpyqoBaHHE Ui SKCTPAKIMH PACTBOPHUTEICM
OOBIYHO KOHCTPYUPYETCS TakuM 00pa3oM, UYTOOBI OHO YIOBJIECTBOPSUIO JKECTKUM
9KCIUTyaTallMOHHBIM TpeOOBaHMSM, TaKWM, KakK JUINTENBHBIM CpPOK CIyXObl 0e3
TEXHUYECKOTO OOCITYXHBAHHS WM JIETKas 3aMEHSEMOCTh, MPOCTOTA B AKCIUTyaTallud U
YIPaBICHHUH, a TAKIKE TMOKOCTh B OTHOIIICHUH NU3MEHEHUS ITapaMeTPOB IMpoliecca.

CrenmanbHO TpeHa3HauY€HHBIE WM TOATOTOBJICHHBIE IKCTPAKTOPHI C PACTBOPUTEINEM,
Takhe, KaK HacaJO4HbIC WIN IyJIbCAllMOHHBIE KOJIOHHBI, CMECHTEIBHO-OTCTOIHBIE
anmaparsl WM LEeHTPOOEKHbIE KOHTAaKTHBIC alnapaTsl Ul HCIOJIb30BAHUS Ha yCTAaHOBKE
no o0paboTKe OOJyYEeHHOTO TOIIMBA. OKCTPAKTOPHI C PAcTBOPHUTENEM JOJDKHBI OBITH
YCTOHYMBBI K KOPPO3MOHHOMY BO3AECHUCTBUIO a30THONW KHCIOTBL.  OKCTPAaKTOPHI C
pacTBOpHUTENEM OOBIYHO H3TOTABIMBAIOTCA C COOJIIOZICHUEM 4YPEe3BBIYAHO BBICOKUX
TpeOoBaHMH (BKJIIOYAas NPUMEHEHHE CIICLUAJIbHBIX METOJOB CBAapKH, HHCIICKIHM,
o0ecrieueHe M KOHTPOJIb KadecTBa) W3 MAJIOYIJIEPOIMCTHIX HEP)KaBEIOLIMX CTajeH,
TUTAaHA, IIUPKOHUS UJIU IPYTUX BBICOKOKAUYE€CTBEHHBIX MATEPUAIOB.
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3.5.

XuMHnyeckune pe3epByapsbl JUIsl BbIAEP:KMBAHUS WU XPAHEHHs
BBOJAHOE 3AMEYAHUE

Ha srame skcTpakumy pacTBOpHUTENIEM OOpasylOTCS TPH OCHOBHBIX TEXHOJIOTHYECKHX
HOTOKa JKUAKOCTH. Pe3epByaphl Uil BBIACPKMBAHMS WIIM XPAHEHUS HCIIOIB3YIOTCS B
JanbHelel 00paboTke BCeX Tpex MOTOKOB CIEAYIOLUIMM 00pa3oM:

a) pacTBOp YHCTOTO Aa30THOKHUCIIOTO YpaHa KOHIIEHTPUPYETCS BBHIMAPHBAHHEM U
MIPOUCXOANT TPOLIECC JICHUTPAINHU, T/Ie OH IMPeBpaIlaeTcs B OKCHJ ypaHa. OJTOT
OKCHJ TIOBTOPHO UCIOJIB3YETCS B SAACPHOM TOIIMBHOM ITUKJIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JeNeHHs OOBIYHO KOHIEHTPUPYETCS
BBIIAPUBAHUEM M XPAaHUTCS B BHUAE KOHLEHTPUPOBAHHOM >KUIKOCTU.  OTOT
KOHILIGHTPAT MOXKET BIIOCIEICTBUY MPOMTH BhIMapHBaHHE WK ObITH MpeoOpa3oBaH
B (hOpMYy, IPUTOHYIO JIJIsl XPAHESHUS HITH 3aXOPOHEHUS;

C) pacTBOp YHCTOTO HHUTpaTa IUIYTOHUS KOHIICHTPUPYETCA M XPaHUTCA JO
MOCTYIUICHUS Ha NaJbHEUIIINE 3TaIbl TEXHOJOTHIECKOTO mpolecca. B wactHocTH,
pe3CPBYyaphI JJIsL BBIACP)KUBaHUA nIn XpaHCHHUA pacTBOPOB IITYTOHUSA
KOHCTPYHPYIOTCS TaKUM 00pa3oM, 4TOOBI M30ekaTh CBSI3aHHBIX C KPUTHIHOCTHIO
mpo0JeM, BO3HUKAIOIIUX B Pe3yJIbTaTe U3MCHEHHH B KOHIICHTpAIMH WIH (opMme
JAHHOTO TTOTOKA.

CrenManbHO MpeHAa3HAUYEHHbIE WIM IOATOTOBIICHHBIE Pe3epByaphl AJISI BBLACPKUBAHUS
WIN XPaHEHUs VIS UCIIOJIb30BAHUS Ha YCTAHOBKE IO MepepadoTKe 00IyYeHHOTO TOIUIMBA.
PeszepByapsl 11t BBIACP)KMBAHMS WM XPaHEHHS JOJDKHBL OBITh YCTOWYHMBBI K
KOPPO3MOHHOMY BO3JECHWCTBUIO a30THOM KUCIOTHI. Pe3epByapbl AJsl BRIAEPKUBAHUA WIH
XpaHEeHus1 OOBIYHO H3rOTABIMBAIOTCA W3 TAKUX MAaTEPUAIOB, KaK MaJIOYIJICPOIUCTHIC
HEPXKABEIOIIME CTald, TUTaH WM LUPKOHMH WJIN JApPYTHE BBICOKOKAYECTBEHHBIE
MaTepHuabl. PesepByapsl 111 BBIACpPIKMBAHHMA WM XpPaHEHHS MOTYT OBITh
CKOHCTPYHMPOBaHBl TakuM 00pa3oM, YTOOBI WX OKCIUTyaTaluss W TEXHHYECKOe
oOClly’)KMBaHHWE IPOU3BOAWINCH TUCTAHIIMOHHO, W MOIYyT HMETh CJIEAYIOIIue
0COOEHHOCTHU C TOUYKH 3PEHHS KOHTPOJIA 32 SIIEPHON KPUTHUHOCTBIO:

1)  OOpHBI SKBHBAJICHT CTEHOK WJIM BHYTPCHHUX KOHCTPYKIUA paBeH MO MEHBIIEH
mepe 2%, mbo

2)  UWIMHIPUYECKHE  pe3epByapbl HMEIOT MaKCUMalbHBIA  guamerp 175 mm
(7 motimMoB), OO

3)  TpSIMOYTONBHBINA WU KOJBIIEBON pe3epByap MMeeT MaKCUMAIBHYI0 IMIHPUHY 75 MM
(3 nroiima).

CucreMa KOHBepPCHH HUTPATA IJIYyTOHUS B OKCHU/L

BBOJJHOE 3AMEYAHUE

Ha OompmmHCTBE yCTaHOBOK MO TepepaboTKe STOT KOHEYHBIH IpPOIecC BKIIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa ILTyTOHHS B IBYOKHCH IUTYTOHHSA. B 4YHCIO OCHOBHBIX
omepanuii 3TOr0 TMpoIEecca BXOJSAT: XpaHEHHE U KOPPEKTUPOBKA HCXOTHOTO
TEXHOJIOTMYECKOTO0 MaTepHualla, OCKICHHUE M pAa3JICIICHUE TBEPAOH W JKUAKOU (a3bl,
MpOKaJMBaHUe, OOpalleHHe C MPOAYKTOM, BEHTHIALHS, oOpalieHHe C OTXOJaMH |
YIIPaBIEHHE MPOIECCOM.
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5.1.

3aMKHYThI€ CHUCTEMbI, CIECLUAIBHO IMpPEAHA3HAYCHHBIC MM IOArOTOBJICHHBIC IS
KOHBEPCHU HHUTpATa TUTyTOHUS B OKCHUJ IUTYTOHHS, B YaCTHOCTH, 00OPYIOBAHHBIC TAKHM
o0pa3oM, uTOOBI U30EKATh JOCTUIKCHUS KPUTUYHOCTH W PAIMALNMOHHBIX 3(PQEKTOB, a
TaK)Ke CBECTH K MUHUMYMY ONAaCHOCTH, CBA3aHHBIC C TOKCHYHOCTBIO.

CucremMa KOHBEpCHH OKCH/A ILIyTOHUS B METAJLI
BBOJHOE 3AMEYAHUE

DTOT MpoLecc, KOTOPBI MOXET OBITh CBS3aH C YCTAHOBKOW IO TepepadoTKe, BKIIOYAET
¢TOpUpOBaHHE [BYOKHUCH IUTyTOHHS, OOBIYHO C TPHUMEHEHHWEM BBICOKOAKTHBHOTO
(TOpUCTOTrO BOAOPOAA, C LETBIO MOMyUeHUs (TOPUAA IITYyTOHHS, KOTOPBIH BIOCIEACTBUH
BOCCTAHABJIMBAETCS C TOMOIIBI0 METAUIMYECKOTO KalblHsS BBICOKOM YHCTOTHI JI0
MOJTyYeHUS] METAILUTUYECKOTO IUTyTOHHS W (TOpHIa KalblWs B BHJAE IIaka. B gucio
OCHOBHBIX OIepalMii JAaHHOTO Ipolecca BXOAAT:  (QTopupoBaHWE (HAmpUMep, C
MpUMEHEHHEeM 00O0pYIOBaHHUS, COJAEPKAIIEro OIaropoAHbIE METAUIBl MM 3AIIUIIIEHHOTO
MOKPBITHEM W3 HHUX), BOCCTaHOBJEHHWE MeTaula (Hampumep, C TNPUMEHEHHEM
KepaMHUYECKUX THUTJIeH), BOCCTAHOBJICHUE IILTaKa, OOpaIleHne C MPOAYKTOM, BEHTHIIAIINS,
oOpalieHue ¢ 0TX0JaMH U YIPaBJICHHE MPOLIECCOM.

3aMKHYTI>Ie CUCTEMBI, CICHUAJIBHO TMPEAHASHAYCHHBIC MWW IIOATOTOBJICHHBIC JIA
MNpou3BOACTBA MCTAJUIMYCCKOr0 IUIYTOHHA, B YaCTHOCTH, O60py,Z[OBaHHLIe TaKUM
O6p330M, yTOOBI U30€KAaTh AOCTHMIKCHUSA KPUTUYHOCTH U paJuallMOHHBIX Sq)(peKTOB, a
TaKXC€ CBECTU K MUHUMYMY OIIAaCHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YCcTaHOBKH I H3rOTOBJIEHUS TOIJIMBHBIX 3JIEMEHTOB
"YcTaHOBKa JUTSI U3TOTOBJICHUS TOTUTMBHBIX 3JIEMEHTOB" BKIIIOYAET 000PYIOBAHUE:!

a) KOTOpO€ OOBIYHO HaXOIUTCSA B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTHYECKUM
MOTOKOM SIIEPHOTO MaTeprana MM HENOCPEACTBEHHO oOpalaThIBaeT ero, M XKe
YIPaBISIET UM, WU,

b) KOTOpOE repMETU3UPYET SACPHBIA MaTepuan BHyTPH 00OIOUKH.

YcraHoBKH ISl pa3felieHUusl M30TONOB ypaHa ©  o0opyloBaHue, KpoMme
AHAJTUTHYECKHX NPUOOPOB, CNENHAJIBLHO NpeIHA3HAYEHHOE WJIU TNOATr0OTOBJIEHHOE
JJI51 TOTO

[IpenMeTsl 000pyAOBaHUs, Ha KOTOPBIC, KaK CUMTACTCS, PACIPOCTPAHSACTCS 3HAUYCHUC
(hpassbr "00opynOBaHHE, KPOME aHATUTHYCCKUX IMPHOOPOB, CHEIIHAILHO TTPeIHA3HAYCHHOE
WK TIOATOTOBJICHHOE" TS pa3jie/ICHUsT M30TOTOB ypaHa, BKIIIOYAKOT B ceOs:

I'azoBble HeHTPUPYTH U Y3JIbI H KOMIOHEHTDI, CIENHAJIBHO NMpeIHA3HAYEHHbIEe WIH
MOATOTOBJICHHBIE IJI5l HCTOJIHb30BAHNS B ra30BbIX HEHTPHPyrax

BBOJJHOE 3AMEYAHUE

T'azoBas neaTprdyra 0OBIIHO COCTOUT U3 TOHKOCTEHHOTO(BIX) MITMHAPA(OB) THAMETPOM
or 75mm (3 mroiima) mo 400 mm (16 mOWMOB) C BEPTHKAIBHOW IEHTPAIBHOWH OCHIO,
KOTOPBIH(e) moMemnieH(bl) B BAKYYM U BpaliaeTcs(F0TCsI) C BBICOKOW OKPYIKHOU CKOPOCTBIO
nopsinka 300 M/c nnu Oonee. J{ns mocTukeHHs OONBIION CKOPOCTH KOHCTPYKLMOHHBIE
MaTepHallbl BPAIAIONINXCSI KOMIOHEHTOB JOJDKHBI IMETh BHICOKOE 3HAYEHHE OTHOIICHHS
MPOYHOCTH K TUIOTHOCTH, a pPOTOpPHas cOOpKa U, CIIEJOBAaTENbHO, OT/CIBHBIC ee
KOMIOHEHTBI JIOJDKHBI U3TOTOBJISTHCS C BBICOKOW CTETIEHBIO TOYHOCTH, YTOOBI pa3daaHc
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OBUT MUHUMANBHBIM. B oTimume OT Apyrux HeHTpUdYT Ta3oBas IEHTPHU(YTra I
oOoramieHrss ypaHa WMeEeT BHYTPH pOTOPHOH KaMmephl Bpallarouryrocs(uecs)
neperopoaxky(u) B ¢popMe IUCKa M HEMOJBIKHYIO CHCTeMy moaadyu u oTBoaa rasa UFs,
COCTOAIYIO IO MEHBIIIEH MEpPEC U3 TPEX OTACIIBHBIX KaHAJIOB, IBa U3 KOTOPBIX COCANHCHBI
C JIOTIaTKaMH¥, OTXOISAIIIUMH OT OCH POTOpa K MeprudepuiHON YaCTH pOTOPHOHM KaMepsl. B
BaKyyMe HaXOJUTCA TaKKe PSJl BaXXHBIX HEBPAINAIOUINXCS DIIEMEHTOB, KOTOPHIE, XOTS H
UMEIOT 0COOYI0 KOHCTPYKIHIO, HE CJIOKHBI B M3TOTOBJICHHM W HE HM3TOTOBISIOTCA M3
YHUKQJIBHBIX MaTepuayioB. LleHTpudyxHas ycTaHOBKa, OIHAKO, TpeOyeT OOJBIIOTO
YUCclia 3TUX KOMIIOHEHTOB, TaK YTO HX KOJUYECTBO MOXET CIYXHUTh Ba)KHBIM
WHIUKaTOPOM KOHEYHOTO UCIIOIh30BAHUSI.

Bpamaromuecsi KOMIOHEHTBI
a) [TomHbIe poTOpHBIE COOPKH:

TOHKOCTEHHBIE LWIMHAPHI WKW PSAJl COSAWHEHHBIX MEXKAYy CO0OH TOHKOCTEHHBIX
LIMHIPOB, U3TOTOBJIECHHBIX M3 OJHOTO WM 00Jjiee MAaTE€pUaIOB C BBICOKMM 3HAUYCHHEM
OTHOLIEGHUS OPOYHOCTH K  IUIOTHOCTH, yKazaHbix B [IOSACHUTEJIBHOM
3AMEYAHUWU k Hactosmemy paszmeny. CoenlMHEHHE LWIMHAPOB MEXIY COOOH
OCYILIECTBISIETCS. TPU TOMOINM THOKHX CHIB(GOHOB WM KOJCL, OIUCAHHBIX B
gacTtu 5.1.1. ¢) Hmxke. CoOpaHHBII POTOP MMEET BHYTPECHHIOIO(ME) Meperopoaky(u) u
KOHLIEBBIC Y37Ibl, omucaHHble B 4acTsx 5.1.1.d) u e) Hmwxke. OpHako monHas cOopka
MOXeT OBbITh IOCTABJICHA 3aKa34YMKy B YACTUYHO COOpaHHOM BHUJIE.

b) PotopHbIe TpyOHI:

CrenualibHO TIpeJHA3HAYCHHBIC WA TOATOTOBJIICHHBIC TOHKOCTEHHBIC IWIMHAPHI C
tommuHoM creHku 12 mm (0,5 mroliMa) Wiu MeHee, nuaMeTpoM ot 75 MM (3 mroiima) 1o
400 MM (16 groliMOB), M3TOTOBJICHHBIC W3 OHOTO WJIM OOJiee MaTepHUajiOoB, MMEIOIIHX
BBICOKOE 3HAYCHHWE OTHOIICHUS TMPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOACHUTEJIBHOM 3AMEYAHUMU k HacrosiieMy pasaeiny.

c) Kombria mimm cuab(hOHBI:

KOMIOHEHTBI, CHenuanbHO MPEIHA3HAYCHHBIC WM TIOJATOTOBICHHBIC JJIS CO3JaHUS
MECTHOW OMOpBI JUISL POTOPHOW TpPyObl WIIM COCOUHEHUS pslla POTOPHBIX TPYO.
Cunb(poHBI MPEACTABISIIOT COOOW KOPOTKHE ITWIMHIAPHI C TOJIIMHOW CTEHKH 3 MM
(0,12 mroiima) mmu MeHee, amamerpoM oT 75 MM (3 mrorima) no 400 mm (16 mroiitmoB),
MMCIOIINX OJWH TOpp M M3TOTOBJICHHBIC U3 OAHOTO W3 MATEPHAIOB, HMEIOIIUX BBICOKOE
3Ha4eHHE OTHOILIEHHWS MPOYHOCTH K IUIOTHOCTH, ykasaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHUU k HacTosmeMy pa3zieiy.

d) [eperopoaxu:

KommonenTsr B popme aucka muamerpom oT 75 mm (3 moiima) g0 400 mm (16 mroitMoB),
CHeNHMaIbHO TMpeaHa3HAYeHHBIC WM IMOATOTOBJICHHBIC ISl YCTAHOBKH BHYTPH POTOPHOM
TpyObl ULEeHTpU(YTH C 1ENbI0 H30JIMPOBATh BBINYCKHYIO KaMepy OT TJIaBHOHN
Pa3aeMTEIIbHOM KaMephl M B HEKOTOPBIX CIydasX JJIs yJaydlleHus nupkyisaiuu raza UFg
BHYTPH TJIABHOW Pa3IeIUTENBHON KaMepbl POTOPHON TPYOBI M M3TOTOBJICHHBIE M3 OJHOTO
W3 MaTepuaioB, UMEIONIMX BHICOKOE 3HAYEHUE OTHOIICHHS MPOYHOCTH K IDIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEUYAHUU k HacTosimeMy pa3aeny.
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e) Bepxuue/HuKHIE KPBITITKA:

KommonenTs! B ¢opme mucka nuamerpom ot 75 mm (3 miotima) no 400 mm (16 aroitmoB),
CHCIHMATbHO TPEIHA3HAYCHHBIC WM IOATOTOBJIICHHBIC TAaKMM 0O0pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JUAMETPy KOHIIOB POTOPHOM TPyOBI W Ojaromapsi STOMY YICpKHUBATh
UFs BHYTpH €e. OTH KOMIIOHEHTBHI WCHOJB3YIOTCS IS TOTO, YTOOBI TOJIEP’KHUBATH,
yAEepKUBaTh WU COJACPXKaTh B cebe KaKk COCTaBHYIH YacTh D3JEMEHTHI BEPXHETO
MOJIIMITHUKA (BEPXHSSA KpBIIIKA) WM CIYXHTh B KaueCTBE HECYIIeW YacTH
BPAILAIOIIMXCS DJIEMEHTOB 3JICKTPOJBUTATEIS U JJIEMCHTOB HH)KHETO IOAIIUITHUKA
(HDKHSS KpBIIIKA), W HM3TOTOBJISIFOTCS M3 OAHOTO W3 MaTepHalioB, MMEIOIINX BBICOKOE
3HAQUEHHE OTHOUIEHUS MPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHUU k HacrosmieMmy pa3ieiny.

MNOSACHUTEJIbHOE 3AMEYAHUE
g Bpamaroniuxcsi KOMIIOHEHTOB IIEHTPUQYT HCIIONB3YIOTCS CIIEAYIOIIE MaTepHaIbL:

a)  MapTEHCHTHOCTApEIONIHE CTaM, UMCIOIINE MAaKCUMAJIbHBIN MpPeIesl MPOYHOCTH Ha
pacsokenne 2,05 x 10° H/m? (300 000 GyHT/KB. mroiiM) Himn Goiee;

b) AJITIOMUHUECBBIC CILIaBbl, HWMCIOIIHC MaKCHUMAaJILHBIN nmpeacia MpoYHOCTHU Ha
pacrsokenne 0,46 x 10° H/m? (67 000 dyHT/KB. mroiim) mmn Goree;

c) BOJIOKHUCTBIE (HUTENOM0OHbIC) MaTepHasbl, MMPUTOMHBIC IS HWCIOJIh30BAaHHUA B
KOMIIO3UTHBIX CTPYKTYPax W UMEIOIINE 3HAYCHUS YACIHHOTO MOJYJS YIPYTOCTH
12,3x 10° M wnm Goiee M MaKCHMAIbHOIO YAENBHOTO Mpeeia MPOYHOCTH Ha
pacrsokenne 0,3 x 10°M mm Gonee ("ynenbHBIA MOTYIb YIPYrocTh" - 9TO MOLYIb
IOura B H/MZ, JICTICHHBI Ha yJEeNbHBIA BEC B H/™m® ; "MaKCUMaJIbHBIM yIETbHBIN
MpeJieNT MPOYHOCTH Ha PACTSHKEHUE" - 3TO MaKCHMAabHBIN MPEeNl MPOYHOCTH Ha
pacTsokenue B H/M, ieNeHHEI Ha yaenbHbIil Bec B H/M?).

CraTnueckne KOMIIOHEHTDI
a) IMoamuMnHUKY ¢ MAaTHUTHOM ITOABECKOM:

CriernasibHO  TIpeIHAa3HAYCHHbIE WJIM  TOATOTOBJIICHHBIC  TMOMIIMITHUKOBBIE — Y3JIBI,
COCTOSIIIME W3 KOJBIIEBOTO MAarHWTa, MOJBEIICHHOTO B 000iiMe, copepikariei
nemndupytomyo cpexy. OOoiima wusrotoBnsercss u3 croiikoro k UFg wmarepuana
(cm. [IOAACHUTEJIBHOE 3AMEYAHUE x pasgeny 5.2.). Maraur coenuHsieTcs C
TIONIFOCHBIM HAKOHEYHWKOM WIJIM BTOPBIM MAarHUTOM, YCTQHOBIIEHHBIM Ha BEpXHEH
KpBIIIKE, omucaHHOW B pazmene S5.1.1.e). Maraur moxer mMeTh (opMmy Kojibma c
COOTHOIICHHEM MEXJy BHEIIHUM W BHYTPCHHUM JHaMETpaMH, MCEHbBIIUM WU
paBubM 1,6:1. Maraut MoXeT uMeTh (opMy, O00ECIEUMBAMOIIYI0 HAYAIbHYIO
nporunaeMocts 0,15 'e/m (120 000 equamn CI'C) wim Gonee, WJIM  OCTAaTOYHYIO
HaMarHu4eHHocTh 98,5% wmu Oonee, WM MPOW3BEACHNE WHAYKIIMA Ha MaKCUMAIbHYIO
HANPSHKCHHOCTh ToNist  Oonee 80 kM (107 Te.d). Kpome OOBIYHBIX CBOWCTB
MaTepuasia, He0OXOIUMBIM IPEIBAPUTEIHHBIM YCIOBUEM SBIISETCS OIpaHUYEHHE OYEHb
MaiasiMu gorryckamu (Meree 0,1 mm wmm 0,004 mroiiMa), OTKIIOHSHHSI MarHUTHBIX OCEH OT
TeOMETPUYECKIX Ocel WK o0ecTieueHre 0co00i TOMOTeHHOCTH MaTeprana MarHuTa.



b) [MoammmarKY/ neMidepsr:

CrierualibHO TIpeJIHa3HAYCHHBIC WM TOATOTOBJICHHBIC TOJIIUITHUKY, COJEpKAIIUE y3el
OCB/YIJIOTHUTENFHOE KOJBIIO, CMOHTHUPOBaHHBIA Ha Jemidepe. Ocs  00OBIYHO
MIPEICTaBIIAET COOOM Bal M3 3aKAJICHHOM CTalu ¢ OJHUM KOHIIOM B (popme momychepsl, 1
CO CpeICTBaMH TOJCOENWHEHH K HIDKHEH KPBIIIKE, OMMCaHHOW B pasmene 5.1.1.e), Ha
npyroMm. Ban, onHako, MOXET ObITH COCAMHEH C THAPOJUHAMHYECKUM ITOAIIUITHHKOM.
Kompiio umeer ¢opmy Tabnetkum ¢ mnomychepruuecKHM YriyOJieHHeM Ha OJHOU
MOBEPXHOCTH. JTH KOMITOHEHTHI YacTO ITOCTABIISIOTCS OTACIBHO OT AeMridepa.

c) MonekynspHbIe HACOCHI:

CrienManbHO TpeHA3HAYCHHBIC WM MOJTOTOBJICHHBIC MWIMHAPHI C BHITOYCHHBIMH WITH
BBIJJABIICHHBIMA BHYTPH CIUPATbHBIMH KaHABKAMH W C BBICBEPJICHHBIMH BHYTPH
OTBEPCTUSIMU. THUIOBBIMH pazMepaMH SIBISAIOTCS CIEAYIOUINe: BHYTPECHHUH TUaMeTp OT
75 MM (3 mroitma) go 400 mm (16 mroitmoB), TommuHa creHku 10 mm (0,4 mrotimMa) umm
Oomee, ¢ IUIMHOW, paBHOW muamMeTpy wind Oonbime.  KaHaBKM OOBIYHO WMEIOT
MPSIMOYTOJILHOE TIoTIepeuHoe cedeHue u riryouny 2 mum (0,08 mroitma) wm 6osee.

d)  Craropsl aBurareneii:

CrieruanibHO TIpeHa3HAYEHHBIC WM TTOATOTOBJICHHBIE CTaTOPHI KONBIIEBOH (POPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (v PCaKTHUBHBIX )
3JIEKTPOJBUTATENICH TIEPEMEHHOTO TOKA JJII CHHXPOHHOW paboThI B YCIOBHSIX BaKyyMa B
muamnazone dactor 600-2000 I'm m B amamazone momHocTe 50-1000 BA.  Cratopsl
COCTOSIT M3 MHOTO(a3HBIX OOMOTOK Ha MHOTOCJIOWHOM JKEJIE3HOM CEPJICYHHUKE C HU3KUMHU
MOTEPSIMU, COCTABJICHHOM M3 TOHKHUX IUIACTUH, 00bI4HO ToymuHoi 2,0 MM (0,08 mroiiMa)
WA MCHEE.

e) Kopmyca/npuemnanku nenTpudyru

KoMmmoHeHTsI, cienuanbHO MpeIHa3HAuCHHBIC WM TOATOTOBJICHHBIC IS Pa3MEIICHUS B
HUX COOpPKH POTOpHOH TpyOBI Ta3oBoil IeHTpudyru. KopIryc COCTOMT W3 KECTKOTO
WIMHAPA ¢ TommuHOW creHku 10 30 MM (1,2 mrofima) ¢ Mpenu3uoHHO 00paboTaHHBIMH
KOHI[AMH JUIS YCTAHOBKU TOJIIUITHUKOB M C OJHUM WIJIM HECKOJIBKUMU (UIaHI[AMU IS
MoHTaxa. OOpabOTaHHBIC KOHIIBI MapaUICIbHBI Py JAPYTYy M TEPIEHAUKYJISPHBI
Mpo0JbHON ocH muinHApa B npeaenax 0,05 rpagyca win Mmenee. Kopmyc MOXKeT Takxke
MIPEICTABIATh COO0 KOHCTPYKIIMIO SYSHCTOTO TUMA JJIS pa3MEIIeHUs] B HEeM HECKOJIBKUX
poropubix Tpy6. Kopiyca usroraBnuBarTcs U3 MaTepuaiioB, kopposuectokux k UFg,
WM 3aIIUINAI0TCS TOKPHITUEM U3 TAKUX MAaTEPHAIIOB.

1) JloBymiku:

CrienmanpHO TpeqHa3HAuYEHHBIE WU MOATOTOBIIEHHBIE TPYOKH BHYTPEHHHUM IHAMETPOM
mo 12 MM (0,5 mroiima) mist m3BiedeHus raza UFs u3 poTopHOH TpyOBI 0 METOAY TPYOKH
ITuto (T.e. C OTBepCTHEM, HANPABICHHBIM HA KPYTOBOM MOTOK Ta3a B POTOPHOU Tpyde, K
pUMEpPY, TMOCPEJACTBOM M3rHba KOHIIA PaJUalbHO PACIOIOKEHHOW TPYyOKH), KOTOpHIC
MOXHO NPUKPEIIUTH K HeHTpaHBHOﬁ CHUCTEMC U3BJICUCHUSA TI'a3a. pr6KI/I HU3T0TOBJICHBI U3
maTepuasioB, Kopposzuectoiikux K UFg, WiIM 3alMIIaroTcs MOKPBITUEM HW3 TaKHX
MaTepHaJIOB.



5.2.

5.2.1.

5.2.2.

CneuuajibHO NpeAHA3HAYEHHbIE WU MOATOTOBJIEHHbIE BCIOMOraTe/ibHble CHCTEMBI,
o0opynoBaHHe W KOMIIOHEHTBI [JIsi HCHOJIb30BAaHMA HAa Tra30LeHTPH(YKHOH
YCTAHOBKE 110 000TrAllICHUIO

BBOJJHOE 3AMEYAHUE

BcrmoMorarenbpHble  CHCTEMBI, O0OpYJIOBaHUE W KOMIIOHEHTHI Ta30leHTpH(YKHOU
YCTAHOBKH MO OOOTAIlEHHIO MPEJCTABISIOT CO00N CHCTEMbI YCTAHOBKH, HEOOXOIMMBIC
quist monaun UF¢ B ieHTpudyry, Ui CBSI3M OTACIBHBIX IIEHTPU(PYT MEKIAY CO00i ¢ 1EIbi0
00pa30BaHUs KAacKajoB (MU CTYIMEHEH), 4TOObl JOCTHYb 00Jiee BBICOKOTO 00OTaICHUs U
m3Bieus 'mpoaykr" u "xBocTel" UF¢ w3 menTtpudyr, a Takxke 000pyIoBaHUE,
HEOOXO0IMMOE TSl PUBEICHUS B NIEHCTBUE NIEHTPU(YT WK [Tl yIPABICHHS YCTAHOBKOM.

Oo6bruHo UF¢ ucmapsiercss U3 TBEp/BIX BEIIECTB, MOMEUICHHBIX BHYTPH IOJI0TPEBACMBIX
aBTOKJIABOB, W TIoJlaeTcs B ra3ooOpasHoil ¢opme k wmeHTpudyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBooB kackana. "[Ipomykt" m "xBocTer" UF¢, mocTymarontue u3
HeHTpuyr B BHAE Tra3000pa3HbIX MMOTOKOB, TAaKXKe MPOXOJSAT Yepe3 CHCTEMY
KOJUICKTOPHBIX TPYOOIPOBOJOB KacKaJa K XOJIOJAHBIM JIOBYIIKaM (paOOTaromuM IpH
temmeparype okosio 203 K (-70°C)), rae oHM KOHIEHCHPYIOTCS M 3aTEM MOMENIAIOTCS B
COOTBETCTBYIOIIME KOHTEHHEPHI Uil TPAaHCIOPTUPOBKH WM XpaHeHWs. Tak Kak
YCTaHOBKA MO OOOTAIEHHI0 COCTOMT W3 MHOTHX THICSY HEHTPU(DYT, COOpaHHBIX B
KacKaJbl, CO3JIAal0TCS MHOTOKHJIOMETPOBBIC KOJUICKTOPHBIC TPYyOONPOBOIBI KAaCKAJlOB C
ThICAYaMU CBAPHBIX IIBOB, ITPUYCM CXEMa OCHOBHOM 49acTH MX COCI{I/IHCHI/Iﬁ MHOT'OKpAaTHO
noBTopsiercsi. O0Opy/I0BaHUE, KOMIIOHEHTHI U CUCTEMbI TPYOOIIPOBOJIOB U3TOTOBJISIOTCS
C COOJIFOJICHUEM BBICOKHUX TPEOOBaHHI K BAKYYM-TUIOTHOCTH M YHCTOTE 00PaOOTKH.

CucreMsl nogavyu/cucTeMbl 0TBOAA '"mipoaykra' u "xBocToB"

CrnenmanbHO TpeaHa3HAYCHHBIC WM ITOATOTOBICHHBIC TEXHOJOTUYECKUE CHUCTEMBI,
BKJIFOUATOIIIHE:

MHUTAIONINE ABTOKJIABHI (MM CTAHIMH), UcTioib3yeMble s monaun UFg B kackamsrl
neHTpudyr npu nasieann 10 100 lla (15 ¢hyHT/KB. m0tiM) U ipu cKopocTr 1 Kr/4
ui Gosee;

JecyOMMaTophl (MK XOJIOMHBIC JIOBYIIKH), UCTONb3yeMble ais BeiBeraeHus: UFg
n3 KackazoB npu ganenud o 3 klla (0,5 pyut/kB.M1oiiM).  JlecyOmumatopbl
croco6HbI oxnaxaaThes 10 203 K (-70°C) u marpeBatbes 10 343 K (70°C);

cranmuy "mpoaykra" u "XBOCTOB", WCHOIB3yeMble I mepememeHus UFg B
KOHTEHUHEPBHL.

Orta ycraHOBKa, 00OOpyIOBaHWE W TPYOONMPOBOIBI TOJTHOCTHEO HM3TOTABIUBAIOTCS U3
croiikux k UF¢ MaTepuanoB  wWinM  3aIIMINAIOTCS  MOKPBITHEM W3  HHX
(cm. [TIOACHUTEJIBHOE 3AMEYAHUE x nanHomy paszzeny) ¢ coOII0A€HUEM BBICOKUX
TpeOOBaHMI K BaKyyM-IDIOTHOCTH M YACTOTE 00pabOTKH.

MamuHHbIe CHCTeMbI KOJIJIEKTOPHBIX TPYOONIPOBOA0B

CrenualibHO TIpeJHA3HAYCHHBIC WJIM MOJTOTOBICHHBIE CHUCTEMBI TPYOONPOBOAOB H
koyuiekTopoB st yaepxkanus UFs BHyTpu NEHTPHU(YKHBIX KAacKajoB. OJTa CeTh
TpyOOIIPOBOZOB OOBIYHO MPEACTABISIECT COO0OH CHUCTEMY C "TpOHHBIM" KOJIJIEKTOPOM, U
Ka1as IeHTpU(yra COeIUHEHa C KaXIBIM W3 KOJUIEKTOpoB. (CremoBaTenbHO, cxema
OCHOBHOW YaCTH WX COCIWHCHHS MHOTOKpaTHO TmoBTOpsierca.  OHa MOJIHOCTBHIO
uroraBnuBaercs u3 crokux Kk UFg wMarepunanoB (cm. IIOSCHUTEJIBHOE
3AMEYAHMUE x HacTosmeMy pa3zeiny) ¢ COOIOIeHIEM BRICOKUX TPEOOBAHMM K BaKyyM-
TUTOTHOCTH M YUCTOTE 00pabOTKH.
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5.2.3.

5.2.4.

5.3.

Macc-cniekTpomerpsbl/ucTouHnKkH HOHOB 1Is1 UF

CrienualibHO TIpeHa3HAYCHHBIC WU MOJATOTOBICHHBIC MAarHUTHBIC WM KBAJAPYIOJIBHEIC
MacC-CIEKTPOMETPBI, CIIOCOOHBIC IPOU3BOAUTE MPSAMOM 0TOOP MPOO MOJAaBaeMOM Macchl,
"mponykra" i "XBocTOB" M3 Ta30BBIX MOTOKOB UF¢ M oOmamarontue mMoJHEIM HaOOpOM
CIICAYIOIINX XaPaKTEPHUCTHK:

1. Y aenbHas pazperrarorniasi CltocCOOHOCTE TI0 Macce cBhIte 320;

2. CO,I[Cp)KaT HUCTOYHUKHU HOHOB, H3TOTOBJICHHBIC M3 HUXpOMA HWJIW MOHCIA WA
3alIUIIICHHBIC MOKPBITUCM M3 HUX, WJIM HUKCIUPOBAHHBLIC,

3. ConeprkaT MOHH3AITMOHHBIE UICTOYHUKN ¢ O0MOapIUPOBKOH 3JIEKTPOHAMY;
4. Conepat KOJUIEKTOPHYIO CHUCTEMY, IPUTOAHYIO [UIS H30TOMHOTO aHAJIH3a.
IIpeoGpa3oBaTesn 4acTOTHI

[IpeoOpa3zoBaTenu 4YacTOTHl (TaKKE W3BECTHBIC KaK KOHBEPTOPHI WM HWHBEPTOPHI),
CIIEITUANBHO TIPEeTHAa3HAUYCHHEIEC WIIA TTOATOTOBIICHHBIC JJIsI IUTAHUS CTaTOPOB JBUTATEIICH,
ompesieNieHHbIX B TmoAanmyHKTe 5.1.2. d), wim 9acT, KOMIOHEHTHI W IMOJCOOPKH TaKhX
npeoOpa3oBareneii  4YacTOTBHI,  OONamarolIMe  IMOJHBIM  HAa0OpPOM  CIEQYFOIIUX
XapaKTEPUCTHUK:

1. Mmuorodaznsiii Berxo B auamnazone oT 600 mo 2000 I'r;

2. Bricokast ctabuinbHOCTS (co ctabunu3anuei yactotsl myurie 0,1%);
3. Huzkune nenmneiHbIe NCKaxeHUs (MeHee 2%);

4. Koa¢ddumment nmoneznoro aeiictus caoiiue 80%.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BhIlle OOOPYJOBAaHHWE BCTYMAET B HEMOCPEICTBEHHBIH KOHTAKT C
TexHonorndeckum razoM UFg minm HemocpeACTBEHHO ympaBiseT paboToil neHTpudyr u
IPOXOKAECHUEM T'a3a OT UEHTPUGYTH K HEeHTpU(yre U U3 KacKkaJa B KacKas.

Kopposuecroiikue k UFg Marepuanbl BKIIOYAIOT HEPXKABCIOUIYI0 CTallb, AIFOMHHUH,
AJTIOMUHUEBEIC CIUIABHI, HUKEJh WU CIUIABHI, coaepkamtue 60% u 6o1ee HUKENS.

CnenuajabHO NnpeaAHasHA4YC¢HHbIC UJIN NMOATrOTOBJICHHBIC CGOPKI/I U KOMIIOHCHTHBI IJId
HCNOJb30BaHUA IIPHA Fa30[ll/l(l)(l)y3l/IOHHOM oﬁorameﬂnn

BBOJHOE 3AMEYAHUE

[pu rasomuddysuoHHOM  MeTome  pasdelieHHss  HW30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHYECKON COOpPKOH SBIIIETCS CIEIHMAIbHBI TMOPUCTBIH Ta301u(pPy3HOHHBIN
Oapbep, TEIUIOOOMEHHHMK JUIS OXJIKICHHUS Ta3a (KOTOpPBIH HarpeBaeTcs B TIPOIECCE
CKaTus), YIUIOTHUTENbHBbIE KIAMaHbl W PETyJUpPYIONIME KJIamaHbl, a TaKxke
TpyOOTIPOBOAEI. [ockonbky B ra3oauddy3nOHHONH TEXHOJIOTUM HCIONB3YETCs
mectudropucteiii ypan (UFg), Bce obOopymoBaHue, TpyOOHNpPOBOABI U TOBEPXHOCTH
U3MEPUTEIBHBIX TMPUOOPOB (KOTOPHIE BCTYIMAIOT B KOHTAKT C Ta30M) JIOJDKHEI
W3TOTaBJIMBATBCS M3 MaTEPHAJIOB, COXPAHSIOUINX CTaOWIBHOCTh npu KoHTakte ¢ UFg.
lazognddy3noHHas ycraHOBKa COCTOUT U3 psiia TAKUX COOPOK, TaK YTO UX KOJIMYECTBO
MOJKeT OBITh BaXKHBIM ITOKa3aTeleM KOHEUHOTro MpeIHa3HaAYeHHUS.
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5.3.1.

5.3.2.

5.3.3.

5.3.4.

5.3.5.

I'azopuddy3nonnnie 6apbepol

a) CrnenuanbHO TpeJHAa3HAYeHHBIE WM IOATOTOBJICHHBIE TOHKHE, IOPHUCTHIC
dusTpel ¢ pasmepom mop 100-1000 A (anrcrpem), Tommuszoit 5 MM (0,2 mroiiMa) umm
MEHbINE, a mIg TpyOwdatelx ¢opMm amamerpoM 25 mMm (1 mroitM) WM MEHBIIE,
W3TOTOBJIGHHBIE W3 METaJUNTMYECKUX, IMOJMMEPHBIX WM KEePaMHUYECKHX MaTepHuajoB,
koppo3uectorkux K UFg, n

b)  cmenmanbHO TOATOTOBIIEHHBIE COEAWHEHUS WM TOPOIIKHA JJS H3TOTOBJICHUS
Takux GWIbTPOB. Takue coeAMHEHUS W TIOPOIIKH BKJIIOYAIOT HUKEIh WU CILIABBI,
conepxkamue 60% wunu 6osee HUKeNs, OKCHI altoMUHMs WK ctolikue K UF moiaHocThIo
(TOpUPOBaHHEIEC YTIEBOJOPOIHEBIE TOIUMEPBI C YUCTOTOH 99,9% wim Gonee, pazmepom
yactull MeHee 10 MKM U BBICOKOW OJHOPOJHOCTHIO YACTHUIl MO KPYMHOCTHU, KOTOpBIE
CIEIMaTHFHO MOTOTOBIICHBI ISl H3TOTOBIEHHS ra301u((y3nOHHBIX OaphEPOB.

Kamepsbl nuddpyzopos

CrienManbHO TMpPEHA3HAYCHHBIC WM TOATOTOBICHHBIC TEPMETHYHBIC IHITUHIPUICCKUC
cocyabl auamerpoM Oonee 300 mm (12 mroiimoB) u anmuHON Gosiee 900 mm (35 aroiimMoB),
WIM TPSMOYTOJbHBIE COCYBl CPABHUMBIX Pa3MEpOB, MMEIOIIME OJUH BIIyCKHOM U JBa
BBIITYCKHBIX TMaTpyOKa, AUaMeTp KaKIOro W3 KOTOPBIX Oonee 50 MM (2 mroiima), miis
MOMENIeHns B HUX Tra3oau]y3noHHBIX OaphepoB, M3TOTOBIEHHBIE U3 cTOWKNX K UFg
MaTepPUAJIOB WK 3aIIUIICHHBIC IOKPHITUEM U3 HUX, U TIPEHa3HAUCHHBIE JII1 YCTAaHOBKH B
TOPHU30OHTAJIBHOM HMJIN BEPTUKAJIBHOM IIOJIOKCHUU.

KoMmnpeccopbl u ra3onyBku

CrienuaJibHO TMIpeIHA3HAYCHHBIC WJIM TIOATOTOBJICHHBIC OCEBBIC, IEHTPOOCKHBIC WM
00BEMHBIE KOMIIPECCOPHI, WIIM Ta30yBKH C MPOU3BOAUTCILHOCTBHIO Ha Bcoce 1 M’/MHH
wm Oonee UFg m ¢ maBneHmeM Ha BbIxoae N0 Heckoibkux coteH klla (100 ¢pyHT/KB.
JIOMM), TpeaHa3HAYeHHBbIC MJIs JOJNTOBpPEeMEHHOW »skcruryatanuu B cpeae UFg ¢
3JIEKTPOJBUTATEIIEM COOTBETCTBYIOIIEH MOIIHOCTH WX 0O€3 HEro, a TaKKe OTICITbHBIC
COOpPKHM TaKWX KOMIIPECCOPOB M Ta30AYBOK. OTH KOMIIPECCOPHI M Ta30JyBKH HMEIOT
nepenan aasieHus ot 2:1 no 6:1 u uzroraBnuparorcs u3 croikux Kk UFs MaTepuanoB uiau
MOKPBIBAIOTCS UMHU.

YI1oTHeHUs] BPANIAIOIUXCH BAJIOB

CrenuaibHO TMpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIE BaKyyMHBIC YIUIOTHEHUS,
YCTaHOBJICHHBIC Ha CTOPOHE IMOJaYd M Ha CTOPOHE BBHIXOJA JUIS YIUIOTHCHHUS Bala,
COCJIMHSIONIETO POTOP KOMIIPECCOpa WIIM Ta30yBKU C MPUBOJIHBIM JIBUTATENEM, C TEM
YTOOBI 00ECICUUTh HAJCKHYIO TePMETH3AIINIO, IPEAOTBPAIIAIOINYI0 HATEKAHHE BO3ayXa
BO BHYTPCHHIOIO KaMepy KOMIIpeccopa WM ra3oayBku, kotopas HamonHeHa UF,. Takue
VIUIOTHEHHUSI OOBIYHO IMPOSKTUPYIOTCS HA CKOPOCTh HaTeKaHus OydepHOro raza MeHee
1000 cm®/muH (60 mroiiv’/Mun).

Tem1oooMenHuKkH 1 oxJaazkaenust UF

CrenuanabHO NMpeaHa3HaYeHHbIe WM TOATOTOBICHHBIC TEIUNIOOOMEHHHUKH, H3TOTOBJICHHEIE
u3 croiikux k UFg mMarepuanoB WIM MOKpBITBIE MMM (332 HCKIIOUYEHHEM Hep)KaBerollei
CTajM), WIA MeIbl0, WIU JIOOBIM COYETAHHMEM OTHX METANIOB M PACCUMTAHHBIE Ha
CKOPOCTh U3MEHEHHUsI IaBJICHUS, Olpeensomero yreuky, meaee 10 ITa (0,0015 GpyHT/KB.
mroiiM) B yac mpu niepernane gasinenus 100 kIla (15 GyHT/KB. mroiim).
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5.4.

5.4.1.

CnenuajbHO NpeHA3HAYEHHbIE WU MOATOTOBJIEHHbIE BCIOMOTaTeJbHbIe CHCTEMBI,
000OpyIoBaHHE W KOMIOHEHTHI JIsi HCHOJBL30BaHUS NpH Tra3oaudgy3noHHOM
odoraieHuu

BBOJHOE 3AMEYAHUE

BcrmomorarenbHble cucTeMbl, 000pYJOBaHHE W KOMIIOHEHTHI IJisi Ta30An((y3HOHHBIX
YCTaHOBOK TI0 OOOTaIlICHUIO MPEACTABIISIIOT COO0M CHCTEMBbI YCTaHOBKH, HEOOXOIMMBIC
st mogaun UF¢ B razomnddy3nonnyo cOOpKy, A CBA3H OTACIBHBIX COOPOK MEXKTY
co0oif 1 00pa3zoBaHMsI KacKaJoB (WM CTYIIEHEH) C LENbI0 TOCTEIIEHHOTO JTOCTHKEHHS
Oomee BBICOKOTO oOOoramieHuss W wu3BiedeHus 'mpoaykra" u "xsoctoB" UFg wu3
TuQQYy3MOHHBIX  KaCKaJlOB. BBHIy  BBICOKOMHEPUMOHHBIX  XapaKTEPUCTUK
mihPy3MOHHBIX KacKamoB JI000E TpephIBaHHE MX pabOTHl, OCOOCHHO HMX OCTAaHOBKA,
MPUBOIAT K CEPbe3HBIM TmocheAcTBUsM.  CremoBaTenbHO, Ha Ta30auddy3uOHHON
YCTaHOBKE Ba)KHOE 3HAUYEHHE MMEIOT CTPOroe M MOCTOSHHOE MOAJep)KaHUE BaKyyma BO
BCEX TEXHOJOTMYECKHX CHCTEMaxX, aBTOMAaTHUEeCKas 3alluTa OT aBapuid MW TOYHOE
aBTOMAaTHYECKOE PETyJIMpPOBaHME IMOTOKAa raza. Bce 3TO NMPUBOAWUT K HEOOXOAMMOCTH
OCHAIIICHUS YCTAaHOBKH OOJIBIIMM  KOIMYECTBOM CHEIHATIbHBIX H3MEPUTEIHHBIX,
PETYTUPYIOIUX U YIPABIISIOIINX CUCTEM.

O6wraH0 UF¢ ncmmapsieTcst U3 MAIMHAPOB, TOMENICHHBIX BHYTPH aBTOKJIABOB, M MOJACTCS B
ra3000pa3Hoil (hopMe K BXOJHBIM TOYKAM Uepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackaga. "[Ipomykt" u "xBocTel" UF4, mocTymarommue U3 BBIXOIHBIX TOYEK B BHUIE
razoo0pa3HbIX IIOTOKOB, MPOXOIIT dYepe3 CHUCTEMY KOJUIEKTOPHBIX TpPyOOIpPOBOIOB
Kackaga JHOO K XOJOMHBIM JIOBYIIKAaM, JHOO K KOMIIPECCOPHBIM CTaHIIUSAM, TIE
ra3oo0pasHeiii moTtok UFg cxKmkaeTcs W 3aTeM TOMEIIaeTcs B COOTBETCTBYIOIINE
KOHTCHHEPHI Ui TPaHCIOPTHPOBKU WM XpaHeHus. [lockonbky razomuddysnoHHas
YCTaHOBKA IO OOOTAIlEHHI0O MMEET OONBLIOE KOJIMYECTBO ra3oau(y3nOHHBIX COOPOK,
CcOOpaHHBIX B KacKaJbl, CO3JAIOTCS MHOTOKHJIOMETPOBBIE KOJUICKTOPHBIC TPYOOIIPOBOIBI
KacKaJl0B C ThICSYaMH CBApHBIX IIBOB, MPUYEM CXeMa OCHOBHOW YaCTH MX COEIWHEHHM
MHOTOKpAaTHO MoBTOpsieTcsa. OO00opyaoBaHUE, KOMIIOHEHTBI U CHUCTEMBI TPYOOIPOBOIOB
U3TOTOBIISIOTCSI ¢ COOJIFOJICHUEM BBICOKHX TPEOOBAaHUN K BaKyyM-IDIOTHOCTH U YHCTOTE
00paboTKH.

CucreMsl nogavyu/cucTeMbl 0TBOA '"1poaykra' u "xBocToB"

CrnenuanbHO TpeIHA3HAUYCHHBIE WM IOATOTOBJICHHBIC TEXHOJOTHYECKHE CHCTEMBI,
cnocoOHbIe paborats npu ganeHnn 300 I1a (45 QyHT/KB. ArOIIM) WM MeHee, BKITIOYAs:

MUTAIOIME aBTOKJIABHl (WM CHUCTEMbI), Hcmoiabdyemble uia momaun UFg B
razoau(dy3noHHBIC KaCKaJIbI;

necyOauMaTophl (MM XOJIOTHBIE JIOBYIIKH), UCHONb3yeMble ais BeiBeneHus: UFg
u3 ra30Au(y3MOHHBIX KaCKaJlOB;

CTaHIIUKU OXMXKXCHUA, TAC UF6 B F33006pa3H0ﬁ (bopMe N3 KaCcKaJa CXKXHMacCTCIa U
OXJIAXKAACTCA 10 KUIAKOT'O COCTOAHMUA,

cTaHuy "mpomaykra' WM "XBOCTOB", HWCmonb3yembie M nepememenus UFg B
KOHTEHHEPBHL.
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

CucreMbl KOJLUIEKTOPHBIX TPY0OONIPOBOI0B

CrenualibHO TIpeJHA3HAYCHHBIC WJIM MOJTOTOBICHHBIE CHUCTEMBI TPYOONPOBOAOB H
CHCTeMBbI KOJIeKTOpoB [uis yaep:xkanus UFq BHyTpH razoanddy3noHHBIX KackagoB. JTa
CETh TPYOOIIPOBOIOB OOBITHO MPEACTABIISAET COOOM CUCTEMY C "IBOHHBIM" KOJIIICKTOPOM,
IJIC KaKas S4Yeika COeTUHEeHA ¢ KaXKIBIM U3 KOJJICKTOPOB.

BakyyMHbIe cUCTEMbI

a) CrienManbHO TpeAHA3HAYCHHBIC WM TOJATOTOBICHHBIC KPYIHBIC BaKyyMHbBIC
MarucTpaii, BaKyyMHbIC KOJUICKTOPbI M BaKyyMHBIE HAcOCHI MPOHM3BOIUTEILHOCTHIO
5 M’ /mun (175 dyr’/MuH) nm Gornee.

b) BakyyMmHBIE HAcOCHI, CIICIIMAIBHO TPEIHA3HAUYCHHBIC JUIS PaOOTHI B CONEpIKaIIeH
UF¢ atMocepe M HM3rOTOBJICHHBIC W3 AJTIOMUHUS, HUKENS WM CIUIABOB, COACPKAIIUX
6oree 60% HHUKENS WIN TOKPHITbIE UMH. OJTH HACOCHI MOTYT OBITh WJIM POTAIlMOHHBIMH,
WIN TTOPITHEBBIMH, MOTYT MMETh BBITECHSIOMNE U (PTOPHCTOYTIICPOIHBIE YIUIOTHEHHS, a
TaKKe B HUX MOTYT MPUCYTCTBOBATH CIICIHAIbHBIC pa00YHe KUIKOCTH.

CrnennaJjbHbIe CTONOPHBIE U PeryJIHPYIOIIHe KIANAHBI

CrieruaibHO TIpeHA3HAYECHHBIC WM IIOATOTOBIICHHBIE DPYYHBIE WM aBTOMATUYECKUE
CTOIIOPHBIC U PETYIUPYIOIIUE KIamaHbl CUIb(OHHOIO TUIA, U3TOTOBJIICHHBIC U3 CTONKUX
k UF¢ matepuanos, nuamerpom ot 40 1o 1500 mMm (o1 1,5 10 59 mroitMoB) 111 yCTaHOBKHU
B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax Ta30au(Qy3noHHBIX YCTaHOBOK ITO
00O0rameHuIo.

Macc-cnekTpoMeTpbl/ucTounnku noHoB 1s1 UFg

CriennalibHO TIpeIHa3HAaYeHHBIE WK TIOJrOTOBJICHHBIE MarHUTHBIE I KBaJIpyIOJIbHBIE
MAacC-CIEKTPOMETPHI, CIIOCOOHBIE MTPOU3BOAMUTH MPSMON O0TOOP MPOO MOIaBaEMON MAaCChI,
"mpoaykra" wiu "XBocToB" U3 ra3oBbiX MOTOKOB UF¢ 1 oOnanaroiiue mojaHbeM HaOOpoM
CIICIYIONINX XapaKTePUCTHK:

1. VY nenbHas paspermaronias cCliocoOHOCTh o Macce cBbitie 320;

2. ConepxcaT HUCTOYHUKH HOHOB, H3TOTOBJICHHBIC M3 HHUXpOMa HWJIHW MOHECIA WA
3alIUIIICHHBIC MOKPBITUCM U3 HUX, UK HUKCIIMPOBAHHBIC,

3. ConeprxaT HOHU3AIMOHHBIE HCTOYHUKH ¢ O0MOapAMPOBKOM INEKTPOHAMU;
4. Conepat KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO Ul H30TOITHOIO aHAJIN3A.
MNOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BhIIE O0OPYJOBaHWE BCTYIMAET B HEMOCPEICTBEHHBIH KOHTAaKT C
texHonorndeckum razoM UFs, mu0O0 HEMOCpEeACTBEHHO PEryJHpyeT MOTOK B Ipelenax
Kackazga. Bce MMOBEPXHOCTHU, KOTOPHLIC BCTYNAOT B KOHTAKT C TCXHOJOTMYECKHUM Tra3oM,
LETMKOM M3TroTaBIMBatOTCs U3 cToMKUX K UF¢ MaTepuanoB unu nokpsiBatoTcs umMu. Jlis
Heneld  pas3fenoB, OTHOCSAMIMXCH K ra30onup@y3nOHHBIM YCTPOHCTBaM, MaTepuabl,
kopposuectoiikue Kk UFq, BKIIIOUAIOT HEPXKAaBEIOUIYIO CTalb, alFOMUHHMA, aTIOMUHUEBEHIC
CIUIaBBI, OKCHJI ATFOMUHUS, HUKEJIb WIH CIUTaBBI, coaepxamtue 60% umu 6oiiee HUKENS, a
takxke croikne kK UFs momHOCThIO (TOpUpOBaHHBIC YTIIEBOAOPOIHBIC TIOTHMMEPHI.
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5.5.

5.5.1.

5.5.2.

CnenuajabHO NpeaAHasHA4YC€HHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBI, oﬁopynosaﬂne H
KOMIIOHEHTBI 1JIf HCITOJIB30BAHUS HA YCTAHOBKAX a3pOANHAMMUYECKOI0 o0orameHus

BBOJJHOE 3AMEYAHUE

B mponieccax aspoarHamMudeckoro odoraiieHust cMech razooopasznoro UFg u erkoro raza
(BOIOPOIT MITH TENUiT) CKUMACTCS M 3aTEM MPOIYCKACTCS Yepe3 Pa3/IeIIIONUe dIEMEHTEHI,
B KOTOPBIX HW30TOIHOE pa3JeJIeHWe 3aBepINacTCs IMOCPEACTBOM TMOJTYYECHHUS OOIBIINX
IIEHTPOOCSKHBIX CHJI TI0O TEOMETPHH KPUBOJMHEHHON CTEHKH. Y CIENTHO pa3paboTaHbI ABa
mpoIecca 3TOr0 THIMA: MPOIECC COTUIOBOTO Pa3/IeieHUs W MPOIECC BUXPEBOH TPYOKH.
Jlis oboMx TMpOIECCOB OCHOBHBIMH KOMITOHCHTAMH KacKalla pasJelieHUs SBISIOTCS
MUIMHAPUYCECKHUE KOpIyCa, B KOTOPBIX pPasMCHICHBI CIHEIUAIBHBLIC Pa3ACIIUTCIbHBIC
3JIEMEHTHI (COTUIa WIIM BHXPEBBIC TPYOKH), Ta30BBIC KOMIIPECCOPH U TEIIIOOOMEHHHUKHU
U yaajueHus 00pa3yrolerocss Ipyu CKaTuu Tera. Jis a3poIuHaMHYECKUX YCTaHOBOK
TpeOyeTcs HebIi Psiji TAKUX KacKaJlOB, TAK YTO UX KOJUYECTBO MOXKET CITYKUTh BaXKHBIM
yKazareneM KOHEYHOTo HCIOoNb30BaHMsA. IlOCKONBKY B a’poAMHAMHYECKOM IpOIecce
ucnone3yercsi  UFg,  moBepxHOCTH  Bcero  00OpyAOBaHUS, TPyOOIPOBOJOB W
W3MEPHUTENbHBIX TPUOOPOB (KOTOpPBIE BCTYMAalOT B KOHTAKT C Ta30M) JOJDKHBI
W3rOTaBJIMBATHCS U3 MAaTEPUAIIOB, COXPAHSIOIINX YCTOWYMBOCTH pu KoHTakTe ¢ UFs.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

IlepeunicnieHHble B HACTOSILEM pa3Aeiieé 3JIEMEHThl BCTYMAIOT B HEMOCPEACTBEHHBIN
KOHTaKT ¢ TexHojorudeckuMm razom UFg nmbo HEmocpeACTBEHHO PEryIupyOT MOTOK B
mpenenax Kackana. Bce moBepXHOCTH, KOTOPHIE BCTYMAOT B KOHTAKT C TEXHOJIOTHYESCKIM
ra3oM, LETUKOM H3roTaBiIuBaloTca U3 CcToMkuXx K UF¢ MaTepuanoB, WM 3allUIICHBI
MOKPBITUEM M3 TaKUX MarepuanoB. Jlns meneit pasnena, OTHOCSIIErocs K dJIeMEHTaMm
a’poIMHAMHUYECKOTo oboraieHusi, kopposuectorikue k UFs MaTepuaiibl, BKIIIOYAIOT ME/Ib,
HEP)KaBEIOIIYI0 CTallb, AIOMHHHHA, aIOMHHHEBBIC CIUIAaBBI, HHUKEIh WJIH CIUIABHI,
comepkamme 60% wnmm Oonee Hukens, a Takke croiikue K UFg momHOCTEIO
(hropupoBaHHBIC YTIICBOAOPOIHBIC TOJIUMEPHI.

Pa3neaureabHbIE COILIA

CrienualibHO TpEHA3HAYCHHBIC WM TOATOTOBJICHHBIC pa3iCiUTENbHBIE COIIA U WX
cOopku. PaznmenurenbHbIC COIIa COCTOAT W3 IICJICBUIAHBIX HM30THYTHIX KaHAJIOB C
pagumycom usruda meree 1 mm (o6srauO ot 0,1 10 0,05 MM), kopposuecToriknx k UFg, n
UMCIOIMX BHYTPEHHIO PEXKYIIYID KPOMKY, KOTOpas pas3feNsieT MPOTEKAIOIUN depe3
COILIO Ta3 Ha ABe (pakiuu.

Buxpesbie TpyOoku

CrienualibHO TpeIHA3HAYCHHBIC WM TIOJrOTOBJICHHBIC BHXPEBBIE TPYOKH M WX COOPKHU.
BuxpeBbie TpyOKH UMEIOT HUJIMHIPUYCSCKYIO HIIH KOHYCO00pa3Hyto (hopMy, H3TOTOBJICHBI
n3 kopposuectoilkux k UFs MarepuanoB WM 3alllMIIEHbl TOKPHITHEM W3 TaKHUX
MaTepualioB W uMeT auamerp oT 0,5c¢cM 10 4cM TpH OTHOIIGHWH [UIHHBI K
muametpy 20:1 wiu MeHee, a TaKKe OJHO MIIM OOJIBIIEe YUCIIO TAHTCHIIUATBHBIX BXOIHBIX
orBepcTHil. TpyOKH MOTYT OBITH OCHAIIEHBI OTBOJAMH COTIOBOTO THIIA HAa OJHOM HJIM Ha
000X KOHITaX.
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5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[MuTaTenpHBIN Ta3 MOCTYNaeT B BUXPEBYIO TPYOKY IO KAacaTeJBbHOHN ¢ OJIHOTO KOHIA HITU
yepe3 3aKpyUHUBAOIINE JIOMATKH WX Yepe3 MHOTOYHCICHHBIC TAHTCHITMAILHEIE BXOIHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

KoMnpeccopbl U ra3onyBKu

CrienManbHO TpeTHa3HAYCHHBIE WM TOJATOTOBIICHHBIE OCEBbIC, NEHTPH(YKHBIC WU
00BEMHBIE KOMIIPECCOPHl WIIM Ta30IyBKH, U3TOTOBIIEHHBIE M3 Koppo3uectoiikux Kk UFg
MaTepHAJIOB, WIH  3alUIleHHbIE MOKPBITHEM W3  TakMX  MaTepuasoB,
TIPOM3BOIMTENBHOCTEI0 HAa BXome 2 M’/MuH mmn Gomee cmecu UF, m Hecymero rasa
(BOOPO WITH TEIHA).

[NOACHUTEJIBHOE 3AMEYAHUE
Takne KOMITPECCOPHI M Ta30IyBKU OOBIYHO UMEIOT Tiepernas aapienus ot 1,2:1 mo 6:1.
YnjI0THEeHUs BPAIAIOIIUXCH BAJIOB

CrenuanbHO TpeJHA3HAYEHHBIC MM IOATOTOBICHHBIC YIUIOTHEHHS BPAlarOIIUXCs
BAJIOB, YCTAaHOBJICHHbIE Ha CTOPOHE MOJAaydl U Ha CTOPOHE BBIXOJA AJISl YIJIOTHEHHUS Baia,
COEIUHSIIOIIET0 POTOP KOMIIPECCOPA MIIM POTOP Ta30AyBKH C MPUBOAHBIM JBUTATENIEM, C
TeM 4TOOBl O0ECHEeYNTh HAAEKHYIO T'epPMETH3AIMIO, TPEIOTBPALIAIONIYI0 BBIXOJ
TEXHOJOTMYECKOTO Tra3a WM HaTeKaHHe BO3AyXa WIM YIUIOTHAIOIIETO Tasa BO
BHYTPEHHIOIO KaMepy KOMIIPeccopa WM ra30AyBKH, KOTopas 3amoiHeHa cMechio UFg u
HECyUIero rasa.

Ten1000MeHHUKH IJIS OXJIa:KIEeHHUSA ra3a

CrienmanbHO MpenHa3sHaYCHHBIE WK MOATOTOBJICHHBIE TEIUIOOOMEHHHUKH, U3TOTOBJICHHBIE
n3 kopposuecroiikux k UFs MmarepuanoB WM 3alllUIICHHBIE IOKPBITUEM W3 TaKUX
MaTEepHAJIOB.

Koxxyxu pa3aeasiioniux 31eMeHTOB

Cneunaano MMPEAHA3HAYCHHBIC WX ITOATOTOBJIICHHBIC KOXKYXHU PA3ACIIAIONIUX 3JICMCHTOB,
HU3roTOBJICHHLBIC M3 KOppO3HCCTOﬁKHX K UF6 MaTCpUuajioB WIH 3alMUIICHHBIX IMOKPBITHUCM
U3 TaKUX MaTCpHaJIoB, I MOMCHICHUSA B HUX BUXPCBBIX Tp}/6OK W pa3aCIMTCIIbHbIX
COIIC]I.

[NOACHUTEJIbHOE 3AMEYAHUE

OTH KOXXYXH MOTYT MpEACTaBIATh COOON MMIMHAPWYECKHE KaMmephl TUameTpoM Ooee
300 MM u mmuHOU Oostee 900 MM WITH TIPSIMOYTOJIBHBIE KaMephl CPaBHUMBIX Pa3MepoB U
MOTYT OBITh TpeJHAa3HAUeHBI IJIsl YCTAHOBKH B TOPU3OHTAIHLHOM WM BEPTHKAIEHOM
MOJIOKCHUH.

CucremMsl nogavyu/cucreMbl 0TBOAA ''1poaykTa' u "'xBocToB"

CrneunansHO MpelHa3HAUYCHHBIE WM MOJATOTOBICHHBIC TEXHOJIOTHMYECKUE CHUCTEMBI WIIU
obopymoBaHue s 000TaTUTEIHHBIX YCTAHOBOK, MU3TOTOBIICHHBIC M3 KOPPO3UECTOMKUX K
UF¢ MmaTepraioB Wiv 3alUIIEHHBIX IIOKPBITHEM M3 TAKHX MAaTEPHAJIOB, BKIFOYAIOIINE:

a) MUTAIOIIAE aBTOKJIABHI, TICYU WA CUCTEMBI, UCTONb3yeMbie s nofgaun UFg mns
mpoiiecca 00oraIieHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

b) necyonmumaTopsl (WM XOJIOAHBIC JIOBYIIKH), WCIIOIB3YEMBIC IS BBIBEICHUS
Harpetoro UFg u3 mporiecca oboramieHus 1uis oCe Ty oero nepeMeIieHus;

c) CTaHLIMK OTBEPXKICHUS WIM OXIKEHHs, HCIoyib3yemble i BeiBeneHus UFq u3
mporecca odorameHus myreM ckatus u nepeona UFg B )KUAKYIO MM TBEPIYIO
hopmy;

d) cTaHuuu "mpoaykra" wiam "XBocToB", ucrnonb3dyembie s nepemenieHust UFq B
KOHTEIHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBOAOB

CrenManbHO — TMpeJHAa3HAYCHHBIE WM TOATOTOBJICHHBIE CHCTEMBI  KOJUICKTOPHBIX
TpyOOIIPOBOIOB, W3TOTOBJIIEHHBIE W3 KopposuecToiiknx Kk UFg wMarepwanoB wiu
3alUIICHHBIC TIOKPHITUEM W3 TaKUX MarepuanoB, s yaepxkanus UFg BHyTpH
a’pOIMHAMHUYECKUX KacKalloB. OTa CeTh TPyOOIPOBOIOB OOBIYHO MPEACTABISACT COOOM
cUCTEMY ¢ "IBOWHBIM" KOJJIEKTOPOM, T KaXAbI KacKaJ WU Tpymma KacKaaoB
COCIMHEHBI ¢ KQXK/IBIM U3 KOJJICKTOPOB.

BakyymHbIe ccTeMbI H HACOCHI

a) CriermanibHO TIpeJHa3HAYeHHBIE WM TIOJATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
TIPOM3BONTEILHOCTBIO HA BXOJAC 5 M/MHH WIH 0Onee, COCTOSIIME W3 BAKyyMHBIX
MaFHCTpaHeﬁ, BAaKYYMHBIX KOJIJIECKTOPOB U BAKYYMHBIX HACOCOB, U MPECAHA3HAUCHHBIC IJIA
pabotsl B comepkanux UFg ra3oBeIX cpemax.

b) BakyymHble HAacOChI, CHEIUAIBHO MNpeJHA3HAYCHHBIC WJIM MOATOTOBICHHBIC IS
pabotel B comepxammx UF¢ ra3oBBIX cpelax W M3TOTOBJICHHBIE M3 KOPPO3HUECTOUKHX K
UF¢ MaTepualioB UK 3allIMIIEHHBIX TTOKPHITUEM U3 TaKUX MaTepuayioB. B 3THUX Hacocax
MOTYT HCIIONB30BaThCS (PTOPUCTO-YTIIEpOJHBIE YIUIOTHEHHS W CIIENUANBHBIE paboure
SKUJKOCTH.

CneuuaJjibHble CTONOPHbIE U PeryJHpYIOLIHe KIANAHbI

CrneunansHple NpeaHa3HAYCHHBIE WIM MOATOTOBICHHBIC PYYHBIC WJIM aBTOMATHYECKUE
CTOTIOPHBIC U PETYIUPYIONHE KIanmaHbl CUIBL()OHHOTO THIIA, HW3TOTOBICHHBIC W3
koppo3uectokux Kk UFg maTepuanoB WiIM 3alllMIIEHHbIE T[OKPHITHEM M3 TaKHUX
MatepuanoB, auamerpom ot 40 po 1500 MM [ MOHTaxka B OCHOBHBIX U
BCIIOMOTaTEJIBHBIX CUCTEMaX YCTAHOBOK a3pPOJMHAMUYECKOT0 000TaIICHUS.

Macc-cniekTpomerpsbl/ucTouHnkn HOHOB 1Is1 UF

CrienualibHO TIpeHa3HAYCHHBIC WU IMOJTOTOBICHHBIC MAarHUTHBIC WM KBAJAPYIOJIbHEIC
MacC-CIEKTPOMETPHI, CIIOCOOHBIC TIPOU3BOAUTE MPSAMOM OTOOP MPOO MOJAaBaeMOM MacChl,
"mpoaykra" i "XBocTOB" M3 Ta30BBIX MOTOKOB UF¢ M oOmamarontue mMoJHEIM HaOOpOM
CIICAYIOIINX XaPaKTEPHUCTHK:

1. VY aenpHast pa3pemaromias crocooHOCTh Mo Macce cBbiie 320;

2. CO,I[Cp)KaT HUCTOYHUKN HOHOB, H3TOTOBJICHHBIC M3 HUXpOMA HWJIW MOHCIA WA
SalIUIIICHHBIC MOKPBITUCM M3 HUX, UK HUKCIIUPOBAHHBIC,

3. ConeprkaT MOHH3AITMOHHBIE UICTOYHUKN ¢ O0MOapIUPOBKOH 3JIEKTPOHAMY;

4. Co;:[epxcaT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJISI U30TOIMHOT'O aHAJIn34a.
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5.5.12.

5.6.

Cucremsbl otaenennss UFg oT Hecyero rasza

CrienmanbHO TIperHa3HAYCHHBIE WM TOATOTOBJIEHHBIE TEXHOJIOTUYECKUE CHCTEMBI IS
otnenenust UFg oT Hecymiero rasa (BoAOpo/a Ui Teus).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTu cucTeMBbl NpenHa3Ha4YeHbl s cokpamieHus cogepxkanus UFg B HecymeMm rase no
OJIHOHM 4acTH Ha MHJUIMOH WJIM MEHEE U MOTYT BKIIFOUaTh TAaKOE€ 000PYyAOBaHUE, KaK:

a) KPUOTEHHBIE TEIJIOOOMEHHUKH U KPHOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
temreparypsl -120°C wim MeHee, Wiu

b) OJIOKM KPHUOTCHHOTO OXJIXJICHHs, CIIOCOOHBIE co3/iaBarh Temreparypsl -120°C
WM MEHee, WIH

c) OJIOKM pa3JeNUTEeNbHBIX COMEeN WM BHXPEBBIX TpyOok mia otmenenuss UFg oT
HECYIIEeTO ra3a, i

d) xonozubie oBymkh UFg, ciocoOHble co3naBath Temieparypsl -20°C win MeHee.

CnenuajJibHO TpeJHA3HAYEHHbIE WJIM MOATOTOBJIEHHBbIE CHCTEMBI, 000pyJ10BaHUE U
KOMIIOHEHTBHI UISl WCHOJb30BAaHUS HA YCTAHOBKAX XHUMHYECKOT0 OOMeHa WJIH
HMOHOOOMEHHOI'0 000raleHus

BBOJHOE 3AMEYAHUE

HesnaunrtenpHoe pasmuumMe W30TOMOB YypaHa II0 MacCce NPUBOAMT K HEOOIBIIUM
W3MEHEHMSIM B PAaBHOBECHUM XHMHUYECKHUX PEaKI[Hif, KOTOPbIE MOTYT HCIIOJIb30BaThCS B
KauyeCcTBE OCHOBHI JJIS pa3JelieHHs M30TOIOB. YCIIENIHO pa3paboTaHO JBa TMpoIlecca:
YKUJIKOCTHO-KHIKOCTHBI XUMHUYECKUH OOMEH U TBEPI0-)KUIKOCTHBII HOHHBIN OOMEH.

B nporecce KUIKOCTHO-KUIKOCTHOTO XUMUYECKOTO 0OMEHa B MTPOTUBOTOKE MIPOUCXOIUT
B3aUMOJICHICTBHE HECMEIIMBAIOIIUXCS KUAKHX (a3 (BOJHBIX MU OPraHUYECKUX), UYTO
NpUBOIUT K 3((HEeKTy KacKaIupoBaHUs ThICAY CTaauil pasaencHus. BomHas ¢asza cocTout
U3 XJOpHIa ypaHa B PacTBOpE COJISIHOM KHCIIOTBI; OpraHuueckas (asza COCTOUT M3
JKCTpareHTa, COJACp)KaIlero XJOPUA ypaHa B  OPraHMYeCKOM  pacTBOpHTEIE.
KontakTHRIME (GWIETpaMH B Pa3CUTENLHOM KacKajJe MOTYT SBISATHCS >KUIKOCTHO-
JKUJIKOCTHBIE OOMEHHBIC KOJOHHBI (Takhe, KaK HMITYJbCHBbIE KOJOHHBI C CETYAThIMU
TapeIKaMu) WK KUJAKOCTHBIE IIEHTPU(YKHBIC KOHTAKTHBIC (pribTpbl. Ha 00omx koHIax
pa3’eNMTENFHOTO Kackala B MHensax oOecredeHHss peduiiokca Ha KaXKIOM KOHIE
HEOOXOMMMBI XWMHYECKHE TIpeBparieHus (OKHCIEHHEe W BOCCTaHOBIEHHWE). [ aBHas
3aJa4ya  KOHCTPYKIIMM COCTOMT B TOM, 4YTOObI HE JIONMYCTUTh 3arpsA3HCHHUS
TEXHOJIOTUYECKUX IMOTOKOB HEKOTOPBIMA HMOHAMH METaUIOB. B CBsi3u ¢ 3TuUM
HCIIOJB3YIOTCA IIAaCTUKOBBIC, IMOKPBITEIC IIJ1aCTUKOM (BKJIIO‘IaSI IIPUMCHCHUC
(TOPUPOBaHHBIX YTJIEBOJOPOIHBIX MOJIMMEPOB) W/WIH MOKPBITHIC CTEKIOM KOJIOHHBI U
TPyOOIIPOBOHI.

B TBepmo-)XKMOKOCTHOM  HMOHOOOMEHHOM  IIpollecce  OOOTraimieHue  JOCTUTaeTCs
MMOCPENICTBOM  afcopOommu/mecopOmn ~ ypaHa Ha CHCIHAIBHON, OYEeHb OBICTPO
JefcTByIONIe MOHOOOMEHHOW cMoiie win aacopOente. PacTBop ypana B CONsIHOUN
KHCJIOTE W JpyrHe XUMHUYECKHE peareHThl MpOIyCcKaroTcs 4Yepe3 LMIMHIAPUYECKHE
o0OoraTUTeNnbHBIE KOJOHHBI, COAEp)Kallfe YIUIOTHEHHBIE cJou ajcopbenrta.  Jns
HOJJIePXKaHUS HEIPEPhIBHOCTU IIpoliecca HeoOXoauMa cucTeMa peduitokca B LEIIX
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5.6.1.

5.6.2.

5.6.3.

BBICBOOOXKICHHS ypaHa W3 ajcopOCHTa OOpPaTHO B KHUAKHH MOTOK, C TEM YTOOBI MOYKHO
Obuto coOpark "mpomykT" W "XBOCTHI'. OTO JOCTHTaeTcs IyTeM HWCIOIb30BaHUS
HNOJXOISIINX XUMUYECKUX PEarcHTOB BOCCTaHOBJICHHUS/OKHCICHUS, KOTOPBIE MOJHOCTBIO
pereHepupyioTcs B pa3deNbHBIX BHEIIHUX METISIX M KOTOpPblE MOTYT YacTUYHO
pEereHepupoBaThCd B CaMHUX HM30TOIHBIX Pa3[eNUTEIbHBIX KOJOHHaxX. IIpucyrcrBue B
npolecce TOpSAYNX KOHICHTPUPOBAHHBIX PACTBOPOB COJSIHOM KHCIIOTHI TpeOyeT, 4yTOObI
o0opynoBaHue OBLIO M3TOTOBJICHO M3 CIEHHATIBHBIX KOPPO3UECTOMKHX MAaTEPHATOB WU
3alUIIEHO MOKPHITHEM U3 TAKUX MaTepHaJIOB.

KuMaK0CTHO-KUAKOCTHbIE 00MEHHbIE KOJTOHHBI (XMMHYECKHA 00MeH)

[IpoTHBOTOUHBIE  KHIKOCTHO-)KMAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMEIOLIHE
MEXaHWYECKHI CHJIOBOM BBOJ (T.. UMIIYJbCHBIE KOJIOHHBI C CETYAaThIMU TapeiKkaMH,
KOJIOHHBI C TapellkaMH, COBEPIIAIOIUMH BO3BPATHO IIOCTYNATENBHBIE ABIWKCHUS, H
KOJIOHHBI C BHYTPEHHUMH TYypOWHHBIMH CMECHUTEIISIMH), CIICLHAIbHO MpeJHa3HAYCHHBIC
WM TIOATOTOBJICHHBIE AJIs1 00OTalIeH!sI ypaHa ¢ UCTIOIB30BaHUEM IIPoliecca XUMHYECKOTO
oOMmeHa. /Iy KOPPO3MOHHOM yCTOMUMBOCTH K KOHIICHTPHPOBAHHBIM PACTBOPaM COJITHOM
KHCJIOTBI 3TH KOJIOHHBI M HUX BHYTPEHHHE KOMIIOHEHTBHI M3TOTOBJIEHBI M3 MOIXOISIINX
IUIACTUKOBBIX MaTEepPHajJoOB (TakuX, Kak (TOpHUPOBAaHHBIC YIJIEBOAOPOAHBIC IMOJIMMEPHI)
WIM CTeKJa WIM 3allMIIeHBl TOKPBITHEM M3 TaKUX MaTepHajioB. Kononnst
CIPOEKTHPOBaHbI Ha KopoTkoe (30 CeKyH/ MIIM MeHee) BpeMs IPOXOXKIEHHS B KacKase.

Hentpudyxubie KUIKOCTHO-KUIKOCTHbIe KOHTAKTHbIE (UILTPHI (XHUMHYeCKHi
o0MeH)

HentpudykHble  KUIKOCTHO-)KUAKOCTHBIE  KOHTAKTHBIE  (QWIBTPHL,  CHEHUAIBHO
IpeAHa3HauYeHHbIE WM IIOATOTOBJICHHBIE IJIs1 OOOrallleHHs ypaHa C HCIOJIb30BaHUEM
npouecca XHMHYECKOTO oOOMeHa. B Takux KOHTAaKTHBIX (QHUIBTPax HCIOIB3YETCs
BpalICHUE JUIA MOJYYECHUS! OPraHMYECKHX M >KHIKUX TOTOKOB, a 3aTeM IEHTPOOEeXHas
cwia Juist pasneneHus ¢as3. s KOPPO3MOHHON CTOMKOCTH K KOHIIGHTPHPOBAHHBIM
pacTBOpaM  COJSIHOM  KUCIIOTBI ~ KOHTakTHblE  (WIBTPHl  M3TOTAaBIMBAIOTCS U3
COOTBETCTBYIOIIMX  IUIACTUKOBBIX  MaTepuasioB  (Takux, Kak (ropupoBaHHBIE
YTJIICBOAOPOIHBIE TIOJIMMEPHI) WM MOKPBHIBAIOTCS MMH WK cTekioM. LleHTpudykHbie
KOHTaKTHbIE (QHIBTPHI CIPOSKTUPOBAaHBI Ha KopoTkoe (30 cekyHJ WM MeHee) Bpems
HPOXOKAEHUS B KacKase.

CucreMbl 4 000pyA0BaHNe VISl BOCCTAHOBJIEHHA YpaHa (XMMHYECKUA 00MeH)

a) CrnenuanasHo MIpeTHA3HAYCHHBIE 1501051 HOJATOTOBJIEHHEIE STUEHKNA
JIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHS JJI1 BOCCTAHOBJICHHS ypaHa U3 OIHOIO
BaJICHTHOTO COCTOSIHHS B JPyroe Jjisi 00OraiieHusl ypaHa ¢ HCIOJIb30BAaHUEM Tpolecca
XAMHYECKOTO  OOMeEHa. Matepuaiibl  sS4e€eK, HaxOJSIIUecs B  KOHTaKTe C
TEXHOJIOTHUECKUMHU pacTBopamu, JIOJKHEI OBITE KOPPO3UECTONKUMHU K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISHOMN KHCIOTHI.

[NOACHUTEJIbBHOE 3AMEYAHUE

KaromHblif OTCek SUYCHKU IOMKEH OBITh CIPOSKTUPOBAH TaKHUM 00pa3oM, 4YTOOBI
NpPEAOTBPATHT TIOBTOPHOE OKUCIICHHE ypaHa A0 0oJiee BEICOKOTO BaJIGHTHOTO COCTOSIHUSI.
Jna ynepxaHust ypaHa B KaTOZHOM OTCEeKe sfUeiika MOXET HMETh HEeIPOHHIAeMYIO
muapparMeHHYyI0 MeMOpaHy, HM3TOTOBJICHHYIO M3 CIENHaIbHOTO KAaTHOHHO-OOMEHHOTO
Matepuana. KarToa COCTOMT M3 COOTBETCTBYIOIIEIO TBEPJAOTO MPOBOJHHUKA, TAKOTO, KaK

rpadur.
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5.6.4.

5.6.5.

b) CriennanbHO TPEAHA3HAYCHHBIE FUTH TOJITOTOBICHHBIC CHUCTEMBI IS W3BIICUCHUS
U™ wus3 OpPTaHWYECKOTO TIOTOKA, PEryJHpOBaHHUS KOHICHTPAIMA KHCIOTHI H IS
3aMOJHEHUS SYCeK AJIEKTPOXUMHYECKOTO BOCCTAHOBICHHUS HA MPOU3BOJICTBEHHOM
BBIXOJIC KacKaja.

[NOACHUTEJIbBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYIOBAHNS SKCTPAKIIMU PACTBOPUTENeM julst oTronku U™ u3
OPTraHMYECKOI0 IOTOKA B XXHUIKUHM PacTBOP, 00OPYAOBaHMS BBIIAPUBAHUS W/WIH APYIOro
000pYyIOBaHMS IS TOCTMXKEHHS PETyJIMPOBKM M KOHTPOJIS BOAOPOIHOIO IOKAa3aTess, U
HAcoOCOB WJIM APYTUX YCTPOICTB MepeHoca AJS 3alOJHEHMS sUeeK IEKTPOXUMHUECKOro
BoccTaHoBNeHUs. (OCHOBHas 3afaya KOHCTPYKIIMM COCTOMT B TOM, YTOOBI H30€XaTh
3arps3HEHMS [IOTOKA KUIKOCTH HOHAMU HEKOTOPBIX MeTauioB. CienoBaTenbHO, T€ YaCTH
000pYIOBaHMS CHUCTEMBI, KOTOPbIE HAXOAATCS B KOHTAKTE C TEXHOJIOTHYECKUM ITOTOKOM,
M3rOTAaBIMBAIOTCS M3  COOTBETCTBYIOLIMX  MaTepHalioB  (TakuxX, Kak CTEKJO,
(TOpHpOBaHHBIE  YTJICBOJAOPOAHBIC MOJMUMEPHI, cynbhaT monupeHuna, CyabPoH
noau3dupa U NPONUTAHHBIA CMOJOH rpaduT), WIN 3alIUIICHbI HOKPBITHEM M3 TaKHX
MaTepHaioB.

CucreMbl NOATOTOBKU MUTAHUS (XMMHYECKHA 00MeH)

Cneunaano MNpE€AHA3HAYCHHBIC HWJIM IIOATOTOBJICHHBIE CHCTEMBI I IIPOMU3BOACTBA
MMUTATCIIbHBIX PaCcTBOPOB XJIOpHWAa YpaHa BBICOKOM YHCTOTBI IJIA  YCTaHOBOK TIIO
Pa3ACICHUIO U30TOIOB YpaHa METOJJOM XUMUUYCCKOI'O obOMeHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT M3 000PYAOBaHUS ISl PACTBOPEHMUS, SKCTPAKIIMH PACTBOPHUTEIEM
W/WIH NOHOOOMEHHOTO O0OPYIOBAHHS U OYUCTKH, & TAKXKE DIIEKTPOJIUTHYECKUX STUEEK
mis Boccranosaenns U wmn U™ B U™, B 5Tux cucTeMax IpOM3BOISTCS PACTBOPHI
XJIOpUJIa ypaHa, B KOTOPBIX COJAEPXKHUTCS JIMIIbL HECKONBKO 4YacTel Ha MIJUIMOH
METAJUTMYECKUX BKIIOUCHHH, TaKUX, KaK XpOM, XKelle30, BaHAIWA, MOJUOOEH U APYTUX
IBYXBaJCHTHBIX WX KAaTHOHOB WJIH KaTHOHOB C  OONbBIIEH  BaJEHTHOCTHIO.
KOHCTPYKIHOHHBIE MaTepHAIIbI JUIS SIEMEHTOB CUCTEMBI, B KOTOPOii 06padaTsiBaetcs U™
BBICOKOH YHCTOTBHI, BKJIIOYAIOT CTEKIIO, (PTOPUPOBAHHBIC YTIEBOJOPOIHBIE IOIUMEPHI,
rpaduT, MOKPHITHIH TOTUBUHUI-CYIH(GATHRIM WU TOTNIPUP-CYTH(POHHBIM TUTACTHKOM U
MPONUTAHHBINA CMOJIOM.

CucreMbl OKHCJIEHHA YpaHa (XUMHYECKHA 00MeH)

.
CrnenmansHO TIpeIHa3HAuYEeHHBIC WIIA TOATOTOBICHHBIC CHCTEMBI JTSI OKHCIICHHUS u”sU™
JUTS BO3BpAIlleHUs B KacKaj pas[elieHHs H30TOINOB ypaHa B Tpolecce OOOralieHus
METOJIOM XUMHUYECKOro 0OMeHa.

MNOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOT'YT BKJIFOYATh TAKHE 3JIEMEHTHI, KaK:

a) o0opymoBaHue Il KOHTAKTHPOBAaHUS XJIOpa W KHUCIOPOJAa C BOJHBIMH
s¢daroeHTaMU U3 O0OpPYIOBaHMS — pa3[eliCHUS U30TONOB M 3KCTPAKIIUU
o6pazopasmrerocss U™ B 06eIHEHHbII OPraHNIecKHil TOTOK, BO3BPAMAIOLIMIACS 13
MTPOM3BOACTBEHHOTO BBIXO/1a KacKaja;

b) o0opyoBaHHE, KOTOPOE OTAEISIET BOAY OT COJITHOM KHCIIOTHI, YTOOBI BOJA H
KOHIICHTPUPOBAHHAS COJISTHAsI KUCJIOTa MOTJIM OBl OBITh BHOBb BBEJCHKI B IPOLIECC
B HY)KHBIX MECTaxX.
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5.6.6.

5.6.7.

5.6.8.

BuicTpo pearupyromue H0HO0OMeHHbIE CMOJIBI/aICOPOCHTHI (HOHHBIH 00MEH)

Beictpo  pearupylompe HOHOOOMEHHBIE CMOJIBI WIH  aacopOeHTBHl, CHEeLHaTbHO
NpeAHa3HAuYeHHbIC WJIM TIOATOTOBJICHHBIC Uil OOOTAllleHHs ypaHa C HCIOJB30BaHHEM
TpoIiecca HOHHOTO OOMeHa, BKITFOYast IIOPUCTHIE CMOJIBI MAKPOCETIATONW CTPYKTYPhI W/ WK
MeMOpaHHBIE CTPYKTYpPBI, B KOTOPHIX aKTHBHBIE TPYIIBl XUMHYECKOTO OOMeHa
OTpaHMYCHBl TOKPBHITHEM Ha TOBEPXHOCTH HEAKTUBHOM IOPUCTON BCIIOMOTaTEeNbHON
CTPYKTYDBI, ¥ APYT'HEe KOMIIO3UTHBIE CTPYKTYPHI B JI000H mpuemiieMoi gopme, BKITroUast
YaCTHUITBI BOJIOKOH. OTH HOHOOOMEHHBIE CMOJIBI/AfACOPOCHTH MMEIOT auaMeTpsl 0,2 MM
WIH MEHee W JOJDKHBI OBITh XUMHUYECKH CTOWKMMH TIO0 OTHOIICHHIO K pacTBOpam
KOHLIEHTPHUPOBAHHON COJISTHOM KHCIOTHI, a TAK)KE JOCTATOYHO MPOYHBI (PU3HUYECKH, C TEM
YTOOBl MX CBOMCTBAa HE YXYIIIAIHCh B OOMEHHBIX KOJOHHAaX. CMOJbI/aacopOeHThI
CHENMaIbHO TpedHa3HadeHBl IS TONYYeHHS KWHETHKH OYeHb ObICTporo oOMeHa
M30TOMOB ypaHa (AMUTENBHOCTH TMonlyoOMeHa MmeHee 10 cekyHm) u  oOiamgaroT
BO3MOXKHOCTBIO paboTaTh npu Temmnepatype B auanasone ot 100°C mo 200°C.

HNoHooOMeHHbIE KOJIOHHBI (MOHHBII 00MeH)

Hunuaapuyeckue KoIoHHBI auaMeTpoM O6onee 1000 MM i yep:KaHUS U TOICPKAHUSL
3aIOJIHEHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aCOPOCHTOB, CIICIUAIBHO MPEIHA3HAYCHHBIC
WIM TOJTrOTOBJICHHBIE sl OOOTallleHHs ypaHa ¢ WCIOJNb30BaHHEM HOHOOOMEHHOTO
nporecca.  IJTH KOJOHHBI HM3TOTOBIICHBI M3 MaTepUaloB (TaKWX, KaK THUTAH WA
(ropupoBaHHBIE YIICBOJAOPOJHBIC TOIUMEPBI), CTOHKUX K KOPPO3HMH, BHI3BIBAEMOW
pacTBOpaMH KOHIICHTPUPOBAHHOW COJISHOW KHCIOTBHI, MM 3allIUIICHBI MOKPBITUEM U3
TaKuX MaTEPHUAJIOB M CIOCOOHBI paboTaTh MpH TeMmiieparype B muamazoHe ot 100°C mo
200°C u napnennu Boime 0,7 MIla (102 ¢pyHT/KB. qr0iim).

HNonooOMeHHbIE crcTeMbl pedirokca (MOHHBII 00MeH)

a) CrienManbHO MpeHa3HAYeHHBIE WK TOATOTOBICHHBIC CUCTEMbI XUMUYECKOTO HITH
AJICKTPOXUMHYECKOTO  BOCCTAHOBJICHUS  JUIS ~ pEreHepalud  pearcHTa(oB)
XUMUYECKOTO BOCCTAHOBJICHHS, MCIIOIB3YEeMOTO(BIX) B KacKaJax HOHOOOMEHHOTO
oboraieHus ypana.

b)  ChenuanbHO NMpeIHA3HAYCHHBIC WU TIOTOTOBICHHBIC CHCTEMbI XUMHYECKOTO WIIH
JNEKTPOXUMHUYECKOTO OKHCIEHHS ISl pereHepalyuy peareHTa(oB) XUMHUYECKOTO
OKHCJICHHSI, HCITOJIh3yeMOT0(bIX) B KacKaJax HOHOOOMEHHOI'0 00OTaIlIeHHs ypaHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

B mpormecce moHOOOMEHHOTO OOOTAaIIeHNS B KAa4eCTBE BOCCTAHABIWBAIOMIETO KAaTHOHA

MOJKET WCIOJb30BaThCS, HANPUMEP, TPEXBAICHTHBIH THTaH (Ti”), U B JTOM CcIlydae

BOCCTAHOBHTEJIbHAS CHCTEMa OyJeT BhIpabaThIBaTh Ti MIOCPEJICTBOM BOCCTAaHOBJICHUS
-4

Ti™.

B mporecce B kauecTBE OKHCIUTENSI MOXKET HCIIOIB30BATHCS, HAPUMED, TPEXBAJICHTHOE

xeneso (Fe™), m B 5TOM ciyuae cucTeMa OKHCNGHHs OyaeT BbipabarhiBaTh Fe'
+2

MOCpeACTBOM OKHciieHus Fe .
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5.7.

5.7.1.

5.7.2.

CnenuajabHO NpeaAHasHA4YC€HHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBI, oﬁopynosaﬂne H
KOMIIOHEHTBI 1JIf HCITOJIb30BAHUSA B JIa3€PHbIX 000raTUTEJIbHBIX YCTaHOBKaXx

BBOJJHOE 3AMEYAHUE

CymecTByIoIUe CUCTEMBI AJsl 000raTUTEIBHBIX MPOLECCOB C UCIOJIB30BAHUEM JIa3€POB
JeNsATCs Ha BE KaTerOpUU: Te, B KOTOPBIX paboueil Cpeaoil sSBISIOTCS Mapbl aTOMapHOTO
ypaHa, U Te, B KOTOpBIX paboueil cpemoil ABIAIOTCS Mapbl YPaHOBOTO COCIUHEHUS.
OOmmMu Ha3BaHUSAMU Ul TAKUX IPOLECCOB SIBJSIIOTCSA: IIE€pBas KaTEropus - Ja3epHoe
paszeneHre M30TONOB MO MeTony atomapHbix mapoB (AVLIS mmm SILVA); BTOpas
KaTeropHsi - MOJIEKYJIAPHBIA METO JlazepHoro paszaenenus uzoromnoB (MLIS unu MOLIS)
M XUMHYECKas peaKiys MoCPeCTBOM U30MpaTebHON 110 U30TOIaM JIa3epPHOI aKTUBAINH
(CRISLA). Cucremsl, 000pymoBaHHE ¥ KOMITOHEHTHI I YCTAaHOBOK JIa3€pHOTO
oOorameHys BKIIOYAIOT: a) YCTPOMCTBA [yl MMOJAYu MApOB METAIIIMYECKOTO ypaHa (I
n30uparenbHOd  (OTOMOHU3AIMK) WM YCTPOMCTBAa ISl TOAAYM TapoB YPaHOBOTO
coenuHeHHs (U1 (HOTOMUCCOIMAIH WIIM XUMHUYECKON aKTHUBAIMK); b) yCTpOWCTBA st
cbopa oborameHHOTO W 00CTHEHHOTO METAaUTMUECKOTO ypaHa B KadecTBe "Mpomykra' U
"XBOCTOB" B MEPBON KaTETOPWUHU M YCTPOWCTBA sl cOOpa pa3NoKEHHBIX WM BBIIIEAIINX
U3 peaKklMu COCOUHEHUH B KadecTBe "mponaykra" W HeoOpabOTaHHOTO MaTepHuaia B
KayecTBe "XBOCTOB" BO BTOpOW Kareropuu; c) pabodue Ja3epHble CUCTEMBI IS
n30MpaTeIbHOTO BO3OYXKACHHMS HW30TONOB ypaHa-235; n d) obopymoBaHue IS
NOATOTOBKY IOJAa4M M KOHBEPCHU NMPOAYKTa. BciieAcTBHE CIOKHOCTH CHEKTPOCKONUHU
aTOMOB M COCIMHEHHH ypaHa MOXXET MOTpPeOOBaThCS HCIONB30BaHUE JIO00W M3 psna
MUMEIOIINXCS JTAa3ePHBIX TEXHOJIOTHH.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorue #3 KOMIIOHCHTOB, IIEPEYMCICHHBIX B OTOM paszjieiie, BCTYyHalOT B
HEITOCPEIICTBEHHBIM KOHTAKT ¢ TTapaMH METaUIMYECKOTO ypaHa I C KUIKOCTBIO, HIIA C
TEXHOJIOTUYECKUM Ta3oM, cocrosimuM u3 UFg mam cmecu u3 UFq u apyrux razos. Bcee
MOBEPXHOCTH, KOTOpPHIE BCTYMalOT B KOHTakT ¢ ypaHom wuwin UF, mnomHOCTBIO
U3TOTOBJICHBI M3 KOPPO3HECTONKHX MAaTEpHAJIOB WM 3alIUIICHBI MOKPBITUEM M3 TaKUX
MarepuasioB. [l menelt pasmena, OTHOCSIIEToCs K KOMIIOHEHTaM OOOPYIOBaHUS IS
Ja3epHOTO OOOTaIlleHNs, MaTepHajbl, CTOMKHE K KOPPO3HH, BBI3BIBAEMOHN IMapaMy WU
KUIKOCTSIMU, COJICPXKAIIMMU METaJUIMYECKUNA ypaH WIH YpPaHOBBIC CIUIABBI, BKIIOYAIOT
MOKPBITHI OKCUAOM WTTpUS TpapuT U TaHTal; U MaTepUalbl, CTOUKHE K KOPpPO3HH,
BbI3bIBaeMON UFg, BKIIIOYAIOT Me/b, HEPXKABEIOIIYIO CTajb, aJlOMUHUMN, allOMUHUEBBIC
CIUTaBBI, HUKENb WM CIUIaBbl, cojaepxkamme 60% Hukens u Oonee, n croiikue k UFg
MOJTHOCTBIO (PTOPUPOBAHHEIE YTIICBOJIOPOIHBIC MTOTUMEDHI.

Cucremsl BelnnapuBanus ypana (AVLIS)

CrienualibHO TIpeJHA3HAYCHHBIC WJIM TOJTOTOBIICHHBIC CHUCTEMbI BBIIAPHBAHUS YpPaHa,
KOTOPBIE COACPKAT BBHICOKOMOIIHBLIC ITOJIOCOBBIC WM PACTPOBBIC 3JICKTPOHHO-TYYCBbBIC
ITyTIKY C TIepeaBaeMoi MOIITHOCTRIO Ha MHIIIEHE Oosiee 2,5 kB1/cMm.

CucreMbl AJs 00padoTKH KUAKOMeTALIHYecKOro ypana (AVLIS)

CriennansHO TpeTHa3HAYCHHBIE WJIH MTOATOTOBJICHHBIE CUCTEMBI 1T 00pa0OTKH KHUIKOTO
MeTajuta JJIsl PacIUIaBJICHHOTO YpaHa WM YPAaHOBBIX CIUIABOB, COCTOSIINE U3 THIJICH H
OXJTXKIAFOIIETO 000Dy IOBAHHUS [T TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Turmu u ApPYyru€ KOMIIOHCHTHI 3TOM CHUCTEMBbI, KOTOPBLIC BCTYHAIOT B KOHTAKT C
pacijiaBJICHHBIM YpaHOM WJIM YPAHOBBIMU CIJIaBaMH, U3TOTOBJICHBI M3 KOppOSHeCTOﬁKHX
)41 TepMOCTOﬁKHX Mar€puajioB WM 3allUIICHHBIX ITOKPBITUEM H3 TaKUX MaTCpHaliOB.
HpI/IeMHeMBIG MaTCpuajbl BKIOYAIOT TaHTAJ, HOKpBITBIﬁ OKCHUIOM UTTpUL Fpa(l)I/IT,
T pa(l)I/IT, HOKpBITI:II;'I OKUCJIaMU JPYTUX PCAKO3EMEIIbHBIX 3JICMCHTOB WU UX CMECAMMU.

Arperatsl 1Js1 c6opa ""mpoaykra’ u ""XBocTOB' MeTasmn4yeckoro ypana AVLIS)

CrienmanbHO MpenHa3sHaYCHHBIC WK MOATOTOBIICHHBIE arperaTsl s coopa "mpoaykra" u
"XBOCTOB'" METAJUTUMUECKOTO YpaHa B KUJIKOM WK TBepaoi hopme.

[NOACHUTEJIbHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperatoB H3rOTOBJCHBI W3 MaTEPUAJIOB, CTOMKUX K HArpeBy U
KOPpPO3UH, BBI3BIBACMON IMapaMHd METAIMUYECKOTO ypaHa WM KHIKOCTBIO, WU
3alIMIICHBI MOKPBITHEM W3 TAKUX MATEpUANIOB (TaKUX, KaK TMOKPBITBIA OKCHAOM HTTPHS
rpaduT WM TaHTaJl) © MOTYT BKIIOYaTh B ceOS TpyOONpPOBOJbI, KJalaHbI, IMITYIEpa,
">kemoba", BBOIBI, TEIIIOOOMEHHHKHA W KOJUIEKTOPHBIC IUIACTHHBI JJII MAarHUTHOTO,
3JIEKTPOCTATHYECKOTO MJIH IPYTHX METOIOB Pa3ICICHU,.

Ko:xyxu pa3neaunteasnoro moayJs (AVLIS)

CrnenuanpHO  NpelHa3sHAYEHHBIE WM  IOJATOTOBIEHHBIC  IWJIMHAPUYECKUE WU
NPSAMOYTOJIbHBIE KaMephbl Ul MOMEIIEHHs B HHMX HCTOYHHMKA IapoB METaUTHYECKOIr0
ypaHa, 3JIeKTPOHHO-JIy4€BOM MyIIKHU U KOJIIJIEKTOPOB "MpoaykTa" 1 "XBOCTOB".

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTU KOXKYXH HUMEIOT MHOXKECTBO BXOJHBIX OTBEPCTUH ISl MOAAYM DICKTPOIMUTAHUA U
BOJBI, OKHA IS JIA3€PHBIX ITYYKOB, COCAMHECHUN BAKyyMHBIX HACOCOB, a TaKKe IS
IUATHOCTUKA W KOHTPONS KOHTPOJBHO-M3MEPUTENHHBIX TpuOopoB. OHH HMEIOT
MIPUCIIOCOONIEHUS. /Il OTKPBITUS W 3aKPBITHS, YTOOBI 00ecmednTh OOCITyKHBaHUE
BHYTPEHHUX KOMIIOHEHTOB.

Caepx3ByKkoBbIe pacmiupuTeabHble comia (MLIS)

CrneuuansHO MpegHa3HAYCHHBIC WIHM MOATOTOBICHHEBIE CBEPX3BYKOBBIC PACIIMPHUTEIIBLHEIC
comta mus oxnaxnmeHus cmecedt UFg m nHecymero raza mo 150 K wimm Hmke u
koppo3uectorikue Kk UFg.

Koanexropsl npoaykra natugropucroro ypana (MLIS)

CrnenmanbHO TpeaHa3HAYCHHBIC WIIM MOATOTOBICHHBIC KOJUIEKTOPHI TBEPAOTO MPOIYKTA
matudtopucroro ypana (UFs), coctosimue w3 ¢uibTpa, KOJUIEKTOPOB YAAapHOTO WIIH
[UKJIOHHOTO TUIIA WM UX COYeTaHMi U Kopposuecroiikue k cpene UFs/UF,.

Komnpeccops! UF¢/Hecymero raza (MLIS)

CrneunansHO MpeAHa3HAuYCHHbIE WM MOATOTOBICHHBIE KoMIpeccopsl ansi cmeced UFg u
HECyLIEro ra3a Ijs AauTenbHOM skcruryataiuu B cpene UFq.  KoMIOHEHTBl 3THX
KOMIIPECCOPOB, KOTOpBbIE BCTYMAaIOT B KOHTAaKT C HECYIIMM Ta30M, W3TOTOBJIEHBI U3
Koppo3uectoiikux K UFs MaTepuanoB win 3aluIieHbl IOKPHITUEM U3 TAKUX MaTEPHUAIIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnnorHenusi Bpamarmomuxcs sajgos (MLIS)

CrneuuansHO TpeAHAa3HAUYCHHBIE WJIM TOJATOTOBICHHBIC YIUIOTHEHUS BPAIIAIOIIUXCS
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJAa4YM U Ha CTOPOHE BHIXOAA I YIUIOTHEHHS Baja,
COCTMHSIONIETO POTOP KOMIIPECCOpa ¢ MPUBOIHBIM ABUTATEIEM, C TEM YTOOBI 00€CIICINTh
HA/IOKHYI0 TEPMETH3aINI0, MPEAOTBPAIIAIOIIY0 BBIXOJl TEXHOJOTHYECKOTO Ta3a WM
HAaTEKaHWE BO3[yXa WIM YIUIOTHSIOLIETO Ta3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa,
KoTopas 3anojiHneHa cmechio UFg 1 Hecy1iero rasa.

Cucrems! propuposanus (MLIS)

CrienmanibHO TIpeIHa3HAaYeHHbIE WJIM MOATOTOBIEHHBIE CUCTeMbI sl propupoBanus UFs
(B TBepomM coctostann) B UF¢ (Ta3).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cHCTEeMBI TpeaHa3Ha4deHBI sl pTopupoBanms cobdpanHoro mopomka UFs B UFg B
HENX TOCIeqyIoIero coopa B KOHTeHHepax MpoayKTa Wid s nonayn B Omoku MLIS
JUIS  JIOTIOJTHUTENBHOTO oOoramieHus. [Ipy NTpUMEHEHWH OIHOTO TIOJXOJa PpEeaKIUs
(hropupoBaHUs MOKET OBITH 3aBEpIlicHa B MpeeiaX CUCTEMbl Pa3/ICICHUS U30TOIOB, II¢
UICT PEaKIUs W HEMOCPEICTBEHHOE W3BJICUCHHE W3 KOJUIEKTOpoB "mpomykra". Ilpm
npuMeHeHnH npyroro moaxona mnopomok UFs moxeT ObITH W3BIIEUEH/TIEpEMEIIeH U3
KOJJIEKTOPOB  "mpoxaykTa" B  TNOAXOAALIMM  peakTop (Hampumep, peakTop C
MIBCEBIOOKIKECHHBIM CJIOEM KaTaln3aTopa, TeIMKOWIAIBHBIA pPEAKTOp WU >KapoBas
OamrHs) B mensx ¢ropupoBaHUSA. B 000MX CiIydasx HCIONB3YeTCs] 000pYAOBAHHE IS
XpaHeHUs | IepeHoca (propa (WU Ipyrux NpUeMIIEMbIX (PTOPUPYIOIINX PEareHTOB) U IS
coopa u nepenoca UFg.

Macc-cniekrpomerpsl/ucrounnku nonos UFq (MLIS)

CrienualibHO TIpeHA3HAYCHHBIC WU MOJATOTOBICHHBIC MAarHUTHBIC WM KBAJAPYIOJIbHEIC
MacC-CIEKTPOMETPHI, CIIOCOOHBIC IPOU3BOAUTE MPSAMOW 0TOOP MPOO MOaaBaeMOM Macchl,
"mponykra" wiam "XBOCTOB" M3 Ta30BBIX MOTOKOB UFg 1 o0mamaromniiie mOJHEIM HAaOOpOM
CIICAYIOIINX XaPAKTEPHUCTHK:

1. VY aenpHas pa3pemaromias crnocooHOCTh Mo Macce cBblie 320;

2. CO,I[Cp)KaT HUCTOYHUKHN HOHOB, H3TOTOBJICHHBIC M3 HUXpOMA HWJIW MOHCIA WA
SalIUIIICHHBIC MOKPBITUCM M3 HUX, UM HUKCIIMPOBAHHBIC,

3. ConeprkaT MOHH3AITMNOHHBIE UICTOYHUKN ¢ O0MOapIUPOBKOH 3JIEKTPOHAMY;
4. Conepat KOJUIEKTOPHYIO CHUCTEMY, IPUTOAHYIO [UISl H30TOMHOTO aHAIH3A.
Cucremsl nogavyu/cucremMsl 0TBOAA "'mpoaykra' u "xsocroB" (MLIS)

CrneunanbHO MpeaHa3HAUYCHHBIE WM MOJATOTOBICHHBIC TEXHOJOTHMYECKUE CUCTEMBI WU
obopymoBaHue s 000TaTUTEIHHBIX YCTAHOBOK, M3TOTOBIICHHBIC M3 KOPPO3UECTOMKUX K
UFs maTepuanoB, Win 3alAIIeHHBIX TOKPBITHEM U3 TAKUX MaTEpUAIOB, BKIFOYAIOIIHE:

a) MUTAIOIINE aBTOKJIABHI, TICYU WA CUCTEMBI, UCTONb3yeMbie s nofgaun UFg mns
mpoiiecca 00oraIieHus;

b) necyonmuMaTopsl (WJIM  XOJOJHBIE JIOBYIIKH), HWCIOJB3yeMble ISl BHIBEICHUS
Harpetoro UF U3 mporecca oboramieHus JJist OCIe Ty OIIero epeMeIICHuUS;
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5.7.12.

5.7.13.

5.8.

c) CTaHIIMM OTBEP)KICHUS WIM OXIKCHHUS, UCIOiab3yeMble 1 BeiBeneHus: UFq u3
mporecca odorameHust myreM cxkatus u nepeBona UFg B )KUAKYIO MM TBEPIYIO

dopmy;
d) cTaHmuy "mpomaykra' WM "XBOCTOB", HWCmonb3yemble M nepememeHus UFg B
KOHTEHHEPBHL.

Cucrtemnl otaeaennsi UFg oT Hecymero raza (MLIS)

CrenManbHO TperHa3HAYCHHBIE WM TOATOTOBJICHHBIC TEXHOJIOTHYECKUE CHCTEMBI IS
otaenenusi UFq oT Hecymiero raza. Hecymmm razom MokeT OBITH a30T, aproH WK APYTod
ras.

[NOACHUTEJIbBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKIIFOYATh Takoe 000pyJ0BaHHE, KaK:

a) KPHOT€HHBIC TEIMJIOOOMEHHUKH WM KpPHUOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
Temnepatypsl -120°C unu Menee, Wiu

b) OJIOKM KPHOTCHHOTO OXJIAXICHHsS, CITOCOOHBIC cO3IaBaTh TemriepaTypsl -120°C
WIN MEHEe, U

c) xojoaHbIie ToBymiku UFg, criocoOHbIe co3naBath TeMieparypsl -20°C wiu MeHee.
JlazepHnble cuctemsl (AVLIS, MLIS u CRISLA)

Jlazepsl WM Ja3epHBIE CHCTEMBI, CIICIHAIBHO MpeIHAa3HAUYCHHBIC WU TOJTOTOBICHHBIC
IUTS pa3ieNieHns W30TOIOB YpaHa.

[NOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 0O0BIYHO COCTONT M3 ABYX JIa3€poB: Jiazepa Ha mapax
MeJH U Ja3epa Ha kpacutensix. Jlaszepras cuctema juis MLIS 00bIYHO COCTOUT U3 Ja3epa,
paboratomero Ha CO, WM SKCUMEPHOTO J1a3epa U MHOTOXOJ0BOH ONTHYECKOH SUCHKH
BpaIlAIONIMMHUCS 3epKallaMu Ha o0eux cropoHax. /Jlis yma3epoB WM JIa3epHBIX CHUCTEM
mpu 00omX TMporeccax TpeOyeTcsl CTaOWIM3aTop CIEKTPOBOM YaCTOTHI I pabOTHI B
TEYCHUE JTUTEIHHBIX IEPHOJI0B BPEMEHH.

Crnenua/JbHO NpeHA3HAYEHHbIE WJIH MOATOTOBJIEHHBbIE CHCTeMBbl, 000pyI0BaHHE U
KOMIIOHEHTHI /ISl HCTI0JIb30BAHMSI HA 000TATHTEIbHBIX YCTAHOBKAX C MJIa3MEeHHBIM
pasiesieHHEM

BBOJJHOE 3AMEYAHUME

Ipu mporiecce MIa3MEHHOTO pa3/elicHHs Mia3Ma, COCTOAIIAs U3 HOHOB ypaHa, MPOXOIAUT
4yepe3 IIEKTPUIECKOe TMoJie, HACTPOSHHOE Ha 4acTOTY MOHHOTO pe3oHaHca ypaHa-235, ¢
TeM 4TOOBI OHU B MEPBYIO OYCPCAb IMOIJIOIIAIM SHCPIUI0 U YBCIMYUBAJICA NUAMETP HX
MITOITOPOOOPA3HBIX  OPOUT. Houbl ¢ TpoxoXacHWEM TI0 OOJIbIIEMYy THAMETPY
3aXBaThIBAIOTCS JUIS 00pa3oBaHMs MpPOAyKTa, oborameHHoro ypana-235. Ilnasma,
KoTOpas o0pa3oBaHa TIOCPEJACTBOM HWOHM3AIMM yPaHOBOTO Tapa, COJCPKHUTCS B
BaKyyMHOH KaMmepe C MarHWTHBIM IIOJIEM BBICOKOW HAIPsKEHHOCTH, OOPa3OBaHHBIM C
MOMOIIBIO  CBEPXIPOBOJANICTO MAarHWTA. OCHOBHBIE TEXHOJOTHYECKHE CHCTEMBI
npoiiecca BKIFOYAIOT CUCTEMY FeHEPAIlUK yPAHOBOM IIa3Mbl, pa3AeIUTeIbHBINA MOTYIb CO
CBEPXIPOBOMSANIMM MarHUTOM M CHUCTEM W3BJCUCHHUS MeTaiuia s cOopa "mpomykra" u
"XBOCTOB".
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5.8.1.

5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

MHKpOBOJIHOBLIe HCTOYHHKU JHEPIrUU U AaHTCHHbI

CrneumansHO TNpeJHA3HAYCHHBIE WM TMOJTOTOBJICHHBIE MHUKPOBOJHOBBIE KCTOUYHHUKH
SHEPTUU U AaHTCHHBI JIs1 TEHEPAIMH WIH YCKOPEHUS HOHOB M 00JIaaIoNTie CIeayIOIUMU
xapaktepuctukamu: 4acrtota Bbime 30T u cpenHsisi BbIXOJHAS MOITHOCThH JJIA
re"eparu HoHoB 6onee 50 kBT.

CoseHouabl 1151 BO30Y KIeHHUsI HOHOB

CrenuasabHO MpeHa3HAYCHHBIC WM TTOATOTOBICHHBIC COJICHOMIBI IS PAAUOYACTOTHOTO
BO30YXXJCHUS HMOHOB B auamna3oHe yactoT 6osnee 100 kI'i u crmocoOHble paboTaTh Hpu
cpenHeit momHocTu Oosee 40 kBT.

CucreMbl reHepanu YPaHOBOW IJIA3MbI

CrenmasibHO TpeAHAa3HAYCHHbIE WM MOJTOTOBIEHHBIE CHUCTEMBI TE€HEpalluil ypaHOBOM
IUIa3MBl, KOTOPbIE MOTYT COJEpPXaThb BBICOKOMOIIHBIE IIOJIOCOBBIE WM PACTPOBBIE
3JIEKTPOHHO-Ty4€eBbIE MYLIKH C IIepeJaBaeMoil MOIIHOCTBIO Ha MUIIEHb Ooiee 2,5 kBT/cMm.

CucreMbl AJ1 00padOTKH JKUAKOMETAJIHYIECKOT0 YPaHa

CrienManbHO MpeTHA3HAYCHHBIC UK MOATOTOBICHHBIC CHCTEMBI sl 00pabOTKH JKUAKOTO
MeTajuta JJis PacIUIaBJICHHOTO YpaHa WU YPAHOBBIX CIUIABOB, COCTOSIIME U3 THIJICH W
OXJIQXKTAIOIIET0 000PYNOBAHUS TSI TUTJICH.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Turam m Apyrue KOMIIOHEHTBI 3TOW CHCTEMBI, KOTOpbIE BCTYNMalOT B KOHTAaKT C
pacIlIaBICHHBIM YPaHOM WIIH YPaHOBBIMH CIIABAMHM, U3TOTOBIEHBI U3 KOPPO3UECTONKHAX
U TEPMOCTOMKMX MAaTepHalloB WM 3allUIICHbl IMOKPBITUEM W3 TaKUX MAaTepHalIOB.
[Ipuemsiemble MaTepuanbl BKIIOYAIOT TaHTAJN, MOKPBITBIA OKCHIOM HWTTpUsl TIpadwur,
rpaduT, TOKPHITHI OKUCIAMHU APYTHX PEIKO3EMETbHBIX 3JIEMEHTOB MU UX CMECSIMHU.

Arperatsl 1Js c6opa "'mpoaykTa'’ u '"'XBOCTOB'' MeTaJUINYeCKOro ypana

CriernanbHO TIpeHa3HAYEHHbBIE WK MTOATOTOBJIEHHBIE arperartsl A coopa "mpoaykra" u
"XBOCTOB" I METANTMIECKOTO ypaHa B TBepaod ¢opme. OTH arperaTsl s cbopa
M3TOTOBJICHBl M3 MaTEpPHajOB, CTOMKMX K HarpeBy M KOPPO3UH, BBI3BIBAEMOU MapaMu
METaJNIMYECKOTO YpaHa, TaKUX, Kak rpauT, MOKPBITHI OKCHIOM HTTPHS, WIM TaHTal,
WM 3alIUIIEeHBl TOKPBITHEM U3 TAKUX MaTepHaJIOB.

Koxxyxu pa3ienuteabHOro MOayJis

Hunuaapuyeckue Kamephl, CIEHalbHO IMpeJAHa3HAadeHHbIE WM TOATOTOBJICHHBIE IS
UCIIOJIb30BAHUS Ha OOOTaTHTENbHBIX YCTAaHOBKaxX C IUIA3MEHHBIM pa3/ieleHUeM, s
NOMEIEHUsT B HHUX HCTOYHHKA YPAaHOBOW IIa3Mbl, JHEPTETHYECKOIO COJICHOMZA
PaArovacToThl U KOJIJIEKTOPOB "mpoaykTa" U "XBoCTOB".

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXU HMEIOT MHOXKECTBO BXOIHBIX OTBEPCTHM A MOJAYM AJICKTPONMUTAHUS,
coequHeHnlt AU Py3MOHHBIX HACOCOB, & TAKXKE JJIS JUArHOCTUKA U KOHTPOJIS
KOHTPOIbHO-U3MEPHUTEIBHBIX TPpHOOpoB. OHU MMEIOT MPHUCITOCOOIEHS UT OTKPBITUS H
3aKpBITHS, YTOOBI 00ECTIEYNTh 00CITY)KNBaHNE BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJICHBI
U3 COOTBETCTBYIOIINX HEMAarHUTHBIX MaTEPUANIOB, TAKUX, KaK HEPXKaBEIOIIasl CTallb.

26



5.9.

5.9.1.

CnenuajabHO NpeaAHasHA4YC€HHbIC WJIH NMOATOTOBJCHHbLIC CUCTEMBI, oﬁopynosaﬂne H
KOMIIOHEHTBI 1JIf HCITOJIb30BAHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O o0orameHust

BBOJJHOE 3AMEYAHUE

[Ipu 37€KTPOMArHUTHOM TIPOIIECCE HOHBI METAIMYECKOTO YypaHa, IMOJydYCHHBIC
MTOCPEICTBOM HOHM3AIMH MHUTAONIer0 Marepuana u3 cojieit (00sraao UCl,), yCKOpSroTCs
U TPOXOJAT 4Yepe3 MArHUTHOE MOJjie, KOTOPOEe 3aCTaBJSIET MOHBI PA3UYHBIX H30TOMOB
MPOXOAWTE MO0  PAa3IUYHBIM  HAIPABIICHUSIM. OCHOBHBIMH ~ KOMIIOHCHTaMH
3JICKTPOMAarHUTHOTO HW30TOITHOIO cemaparopa  SBJISIFOTCS: MarHuTHOE TIOJie IS
OTKJIOHCHHSI/pa3JIeNIcHHs] U30TONIOB MOHHOTO ITy4YKa, HCTOYHHKA MOHOB C €ro CHCTEMOMN
YCKOPEHUs, U CHUCTeMBbI cOOpa OTICICHHBIX HOHOB. BCIOMOTraTenbHBIC CHCTEMBI JUIS
3TOr0 TMpOIecca BKJIIOYAIOT CHCTEMY CHAOKEHHS MArHUTHON SHEprucil, CUCTEMBI
BBICOKOBOJIBTHOT'O IIMTaHHUA HNCTOYHUMKA HWOHOB, BaKyYyMHYIO CHUCTEMY H O6HII/IpHBIe
CHUCTEMBl ~ XHMHWYECKOW  0Opa0OTKM  JJIsl  BOCCTAHOBJCHUS  TPOAYKTa U
OYHCTKHU/pPEereHEPAllH KOMIIOHEHTOB.

BHBKTPOMaFHI/ITHLIe cernapaTopbl H30TOIIOB

3JI€KTpOMaFHI/ITHI)Ie cemmapaTopbl HM30TOIIOB, CICHHUAIBHO NPCAHA3HAYCHHBIC HWIIN
IMOATOTOBJICHHBIC JIA pasACJICHUA U30TOIIOB ypaHa, U O60py,Z[OBaHI/Ie U KOMITIOHCHTBI IJIs1
9TOI'0, BKJIFO4Yas:

a) HcrodyHuky HOHOB

CreruajibHO  MPEIHA3HAYCHHBIC WM  IOATOTOBJICHHBIC  OTHCNIBHBIC WM
MHOTOYHCIICHHBIE WCTOYHHKH HOHOB YpaHA, COCTOSIIIUEC W3 HCTOYHWKA Tapa,
HMOHW3aTOpPa W YCKOPWUTENS TMydYKa, W3TOTOBJICHHBIE U3 COOTBETCTBYIOIIUX
MaTepUaJIOB, TAKUX, KaK Tpa(uT, HEpXKaBCIOIAs CTalb HJIU MEIb, U CIOCOOHBIX
obecreunBaTh OOIIHl TOK B my4yke nOHOB 50 MA uu 6oee.

b) KomnexTopsr HoHOB

KonnekropHble TIIACTHHBI, UMEIOIINE JBE WIH OoJiee IeNH U Ia3a, CIeNUaIbHO
MpeHa3HAYCHHBIC HJTH TIOJrOTOBJICHHBIE JJIs cOOpa MyYKOB MOHOB 00OTAIICHHOTO
U OOCTHCHHOTO ypaHa W HW3TOTOBIEHHBIE M3 COOTBETCTBYIOIIMX MAaTEPHAIIOB,
TaKWX, KaK TpauT WIH HEP>KaBEIOIIas CTalb.

c) BakyyMHBIE KOKYXH

CrneunansHO MPEAHA3HAYCHHBIC WK MOJATOTOBJICHHBIC BaKyyMHBIE KOXYXHU IS
AIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, M3TOTOBJICHHBIE W3 COOTBETCTBYIOIIMX
HEMarHUTHBIX MaTEepPHAIOB, TAKUX, KaK HEep)KaBeroIIas CTajidhb, U MpeaHa3HAUCHHBIC
1t pabotel ipu nasiennu 0,1 I1a wnm HIKe.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH CIHEIHabHO TpedHa3HayeHb! JUIs MOMEUIeHHS B HHUX HCTOYHHKOB
HOHOB, KOJUICKTOPHBIX IUIACTMH M BOJOOXJ@XKIAEMBIX BKJIAIBIIIEH U HMEIOT
MPUCHOCOONICHU U1l COeAnHEHNH An(Qy3HOHHBIX HACOCOB M MPHUCIOCOOJICHUS
JUISL OTKPBITHS ¥ 3aKPBITHSI B LENSX U3BJICUCHHUS U 3aMEHBI STHX KOMIIOHEHTOB.

d) MarHuTHbI€ OIIOCHBIE HAKOHEUHUKU

CHCHI/IaHBHO NpEAHA3SHAYCHHBIC WM IIOATOTOBJICHHBIE MArHUTHBIC ITIOJIFOCHBIC
HAaKOHCYHHUKH, UMCIOIINUEC AUAMCTP Oomee 2 M, HUCIOJIB3YCMBIC I obecrneucHuUs
MOCTOAHHOI'O MArHUTHOT'O MOJIA B 3JICKTPOMArHUTHOM C€TIapaTOpC U30TOIOB U IJIA
NEpEeHOCa MArHuTHOTO IOJIA MEXKIY PacCIlOJIOKCHHBIMU PAIOM CEllapaTopaMu.
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5.9.2.

5.9.3.

BbICOKOBOJIbTHBIE HCTOYHHKH IMATAHUA

CrneuuansHO TpPEIHA3HAYEHHBIE WM IOATOTOBICHHBIC BBICOKOBOJBTHBIE KCTOUYHHUKHU
MUTaHUS JUIS WCTOYHUKOB MOHOB, O0O0JaJalol[ie IIOJIHBIM Ha0OpPOM  CIIEIYOIINX
XapaKTEPUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKHME, BHIXOAHOC HANpPSKCHUE
20000 B umu Gomee, BbhIXOAHOH TOK 1 A wmim Oornee W craOuim3aiusi HaNPsOHKEHHS
menee 0,01% B TeueHne 8 4acos.

HcTouyHuKu mUTAHUS 3JEKTPOMArHuToB

CrenmaneHo TpeaHa3HA4YeHHblE WJIM IOJATOTOBICHHBIE MOIIHBIE HMCTOYHMKH IMUTaHUS
MOCTOSIHHOTO TOKAa JUISl 3JIEKTPOMArHUTOB, O0JIafatolne MOJHBIM HAOOpOM CIIETYIOLIHX
XapaKTEPUCTUK:  BBIXOJHOW TOK B HeEMpephlBHOM pexkume 500 A wmm Oonee mpu
Hanpspkeann 100 B wnu Oomee, mpu crabuim3alii MO0 TOKY WM  HANPSKEHHIO
menee 0,01% B TeueHne 8 4acos.

YcTaHOBKH Jisi NPOM3BOACTBA TSKEJIOH BOAbI, AeiiTepusi M JelTepueBbIX
coelMHeHNII M 000py/I0BaHNe, CIENHUAIBHO NMPeAHA3HAYEeHHOE WM MOAT0TOBJIEHHOE
AJIs 3TOr0

BBOJHOE 3AMEYAHUE

Tspkenyro BOAY MOXHO TPOM3BOJAUTH, HCIONB3Ys pas3iduuHbie mporecchl.  OmHAKO
KOMMEPYECKH BBITOJHBIMH SIBJISIFOTCS JBa MPOIEcca: IMPOIECC W30TOMHOrO0 0OMEHA BOJIBI
u cepoBogopoa (tporecc GS) u mporecc H30TOTHOTO 0OOMeHa aMMHuaKka U BOAOPOIA.

[ponecc GS ocHOoBaH Ha 0OMeHE BOJOPOAa U EHTEpHss MEXIy BOZOH U CEpOBOAOPOIOM
B CUCTEME KOJIOHH, KOTOPBIE IKCIUTYaTUPYIOTCS C XOJIOJHOM BEPXHEW CEeKIMEN U ropsauen
HIDKHEH cekiued. Bona TedeT BHU3 MO KOJIOHHAM, B TO BpeMs Kak CepOBOJAOPOAHBIN ra3
UUPKYJIUPYET OT AHA K BEPLIMHE KOJOHH. I/l CONENCTBUSA CMEIIMBAHUIO ra3a U BOJBI
UCIIONIB3YETCA PNl IbIpUaThIX JOTKOB. [leliTepuii mepeMeniaeTcss B BOAY MPU HUZKUX
TeMIlepaTypax ¥ B CEpOBOJIOPOJI IPU BBHICOKUX TemrepaTypax. OOoramieHHble AeTepruemM
ra3 Wiv BoJa YIAJSIOTCS U3 KOJOHH IEPBOI CTYIEHU Ha CTHIKE I'OPSYMX M XOJOJHBIX
CEKILIMH, U IPOLECC MOBTOPSAETCS B KOJIOHHAX cienyromei crynenu. IIpoaykT mocnenHeit
(da3el - Boma, oboramieHHas aewrepueM a0 30%, HampaBiseTcs B JAMCTHILUISIIHOHHYIO
YCTAHOBKY MJI MPOW3BOJACTBA PEAKTOPHO-YUCTOM TsDKEIOW Boibl, T.e. 99,75% oxucu
JledTepus.

B mponecce oOMeHa MeXAy aMMHAKOM M BOJOPOJOM MOXKHO HU3BJIEKaTh ACHTepHH U3
CHUHTE3-Tra3a MoCpeACTBOM KOHTAKTa € XUJIKUM aMMHAKOM B IMMPUCYTCTBUU KaTaJln3aTopa.
CunTes-ra3 nogaercst B 0OOMEHHbIE KOJIOHHBI M 3aT€M B aMMHUAuHBINA KOHBepTep. BHyTpu
KOJIOHH Ta3 MOAHMUMAETCS OT JHA K BEpIIMHE, B TO BpeMs KaK >KUIKHH aMMHAK T€YeT OT
BEpIIMHBI KO AHy. JlelTepuil B CHHTE3-ra3e JMIIAeTCS BOAOPOAA U KOHIEHTPUpPYETCS B
aMMHaKe. AmMMmuak IMOCTyMaeT 3aT€M B YCTAaHOBKY JIA KpPCKWHI'a aMMHWaKa Ha OHE
KOJIOHHBI, TOTJa Kak ra3 coOupaercsi B aMMHAauyHOM KOHBepTepe Ha BepmmHe. Ha
NOCIEAYIOIKX  CTYHEHAX NPOMCXOAWT  JaibHediiee  oOorameHue, W IIyTeM
OKOHYATEIbHON AMCTWIIISALMM NPOU3BOIAUTCA PEAKTOPHO-UUCTasl Tskenas Boja. I[lomaga
CHHTE3-Ta3a MOXKET OBITh 0OecliedeHa aMMHUAaYHON YCTaHOBKOM, KOTOpast B CBOIO OYepenb
MOJKET OBITh COOpPY’KCHa BMECTE C YCTAaHOBKOW AJIS IIPOM3BOJCTBA TSDKEJIOW BOIBI IIyTEM
M30TOMHOro 0OMeHa aMMHaKa M BojopoJa. B mporecce aMMuauHo-BOIOPOIHOTO 0OOMEHA
B KauecTBE HMCTOYHHMKA HCXOJHOTO NEHTEpUsi MOXKET TaKKe HMCIOJIb30BaThCA OOBIYHAS
BOJIA.

28



6.1.

6.2.

MHor#ue npeMeThl KITFUeBOro 000pYA0BaHHS ISl YCTAHOBOK IO MTPOU3BOJICTBY TSDKEION
BOJIbI, MCMOJIB3YIOIUX mporecchl GS WM aMMHAYHO-BOJOPOJHOTO OOMEHA, IIMPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTpacisX HEPTEXMMHUYECKOW IMPOMBIIIIICHHOCTH.
Oco0eHHO 3TO KacaeTcsi HeOOJBIINX YCTaHOBOK, MCIONb3ytonux mporecc GS. Onnako
HEMHOTHE TPEAMETHI O00OPYIOBAaHUS SBISIOTCS CcTaHmapTHRIMH. [Ipomeccer GS u
aMMHaYHO-BOJIOPOAHOTO  OOMeHa  TpeOyroT  oO0paboTKM  OONBIIMX  KOJHYECTB
BOCIUTAMEHSIIOIMXCS, KOPPO3HOHHBIX M TOKCHYHBIX JKMAKOCTEH IPH TOBBIIICHHOM
napieHud.  COOTBETCTBEHHO NpPH pa3pabdOTKE CTAaHIAPTOB IO TNPOEKTHPOBAHUIO H
9KCIUTyaTallly JUIS YCTAHOBOK M 00OPYIOBaHHUS, HCTIOJIB3YIONIMX 3TH MPOIECCHI, CIeIyeT
yAENATh 0OJBIIOC BHUMAHUE MOJ00PY MATEPUANIOB U UX XapaKTEPUCTHKAM C TE€M, YTOOBI
o0ecneunTh JUIMTENbHBIH CPOK CIIY>KOBI MpPH COXPaHEHHH BBICOKOH 0€30MacHOCTH U
HAJC)KHOCTH. Ompenenenue MacmTaboB 00YyCIOBIMBAETCS TJaBHBIM  00pa3om
COOOpaKEHUSAMH DSKOHOMHKH M HEOOXOmWMOCTH. TakmMm oOpa3oM, OoibIas dYacTh
NpEAMETOB 000PYAOBAHHS U3TOTOBNISETCS B COOTBETCTBUU C TPEOOBAHUAMH 3aKa3UHKa.

Haxonen, criemyer OoTMETHTh, 4TO Kak B mporiecce GS, Tak U B mpoIiecce aMMHUAYHO-
BOJOPOIHOTO OOMEHa, TpPEeaMETH OOOpYAOBAaHMS, KOTOPBIE IO OTACILHOCTH HE
MpeaHa3HAuYeHBl WM TOJTOTOBICHBI CIIEUAIBHO JUIS TPOW3BOJICTBA TDKENOH BOJPI,
MOTYT COOMPATHCS B CUCTEMBI, CIICIIHATLHO MPEIHA3HAYCHHBIC WIIN MTOJATOTOBJICHHBIC IS
MPOU3BOJICTBA TSKENION BOABL. I[IpuMepamMu TakuX CHCTEM, IPHUMEHIEMBIX B 000UX
mporieccax, SBJSIOTCS CHCTEMa KaTaTUTHYEeCKOTOo KPEKWHTa, WCIOJIb3yeMasi B TPOIecCce
oOMeHa aMMHaKa ¥ BOJIOPOJIa, ¥ JUCTHIIISAIIMOHHBIE CUCTEMBI, HCITONIB3YEMbIE B ITPOIECcCe
OKOHYATEIHbHOM KOHIECHTPALUU TSKETIOM BOMBI, AOBOJSIICH €€ IO YPOBHS PEaKkTOPHO-
YHCTOM.

IIpeameTsl 060pya0BaHMs, KOTOPBIC CICIIUATHHO MPETHAZHAYCHBI WA TOATOTOBIICHBI JUIS
MPOM3BOICTBA TSHKEIOM BOJBI MyTEM HCIIOJB30BaHUS JTHOO Tpoliecca oOMeHa BOJBI U
CEepoBOJIOpO/Ia, JIN0O0 mpoliecca 0OMEeHa aMMUaKa U BOJOPO/Ia, BKIFOYAOT:

Bopo-cepoBonopoasbie 00MeHHbIE KOJIOHHBI

OOMeHHBbIE KOJIOHHBI, HW3TOTaBIMBAaEMble M3 MEJIKO3EPHUCTON YITIEPOAUCTON CTalH
(manpumep, ASTM A516), nmamerpom oT 6 M (20 dbyToB) 10 9 M (30 pyTOB), KOTOpPEIE
MOTYT  JKCIUTyaTHpOBAaThCcS  TpPH  JaBICHWH  CBbile win  paBHoM 2 Mlla
(300 ¢pyHT/KB. MIOVIM) U UMEIOT KOPPO3UOHHBIHN JOMYCK B 6 MM WK OOJIBIIE, CIIEIUAIBHO
MpeaHa3sHaueHbl WM TOJATOTOBIEHBI JJSI TPOU3BOJACTBA TSKEIOW BOABI IMyTeM
WCTIOJIB30BAHMS TTPOIECCa M30TOMTHOTO 0OMEHa BOJBI M CEPOBOAOPO/IA.

Fa30)IYBKI/I N KOMIIPECCOPbI

OnHoctyneHvarele, MamoHamopueie (T.e. 02 MIla wm 30 GyHT/KB. A10iM)
HEHTPOOCIKHBIE Ta30AyBKH WJIM KOMIIPECCOPHI IS LHUPKYJSALHHA CEPOBOJOPOIHOTO Ta3a
(T.e. raza, comepxamero Oonee 70% H,S), chmenmanbHO mNpenHAa3HAYCHHBIE WU
MOJrOTOBJICHHBIE Ui TPOU3BOJICTBA TSDKEJONH BOJIBI IyTEM HCIIONB30BAHUS Tpolecca
oOMeHa BOXBI W CEpPOBOJOPOJA. OTH Ta30[yBKH WIH KOMIIPECCOPHl HMEIOT
TIPOM3BOIUTENFHOCTD, MPEBHIMAIONTYI0 M paBHYI0 56 M°/c (120 000 ky6.dyT/™MuH) npH
SKCIUTyaTalldd  TOA  JaBleHWEM, [peBbIalomuM  wid  paBHeiM 1,8 MIla
(260 ¢pyHT/KB. MIOKM) Ha BXOAE, W CHAOXEHBI CAJbHUKAMH, YCTOMYUBBIMU K
BosaericTeuio H,S.
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6.5.

6.6.

6.7.

AMMHAYHO-BOJOPOIHbIEe 00MEHHbIE KOJTOHHBI

AMMHaYHO-BOAOPOIHBIE OOMEHHBIE KOJOHHBI BBICOTOW Oojee WM paBHOH 35 M
(114,3 ¢pytoB) amamerpom ot 1,5wm (4,9 dpyroB) mo 2,5 m (8,2 ¢pyToB), KOTOpEIE MOTYT
AKCIUTyaTHPOBATLCS TI0J JaBJICHWEM, mpeBbimaromumM 15 MIla (2225 dbyHT/KB. MI0iM),
CIENUaNbHO TpeIHa3HAYCHHBIC WIIH MTOATOTOBIICHHBIC IS MPOU3BOACTBA TSKEIOW BOBI
MyTEM HCIIOJIb30BaHUs Mpolecca oOMeHa aMMHuaka W BOAOpPOJA. OTH KOJIOHHBI MMEIOT
TaKXXe 10 MEHbBIIEH Mepe 0JTHO OTOOPTOBAHHOE OCEBOE OTBEPCTHUE TOTO XKE TUAMETPa, UYTO
W TWIUHIPUYECKas YacTh, Yepe3 KOTOPYI0 MOTYT BCTaBISATHCS WM BBIHUMATHCS
BHYTpPEHHHE YacTU KOJIOHHBI.

BHyTpeHHHe YaCTH KOJOHHBI M CTYIICHYATBIC HACOCHI

BHyTpeHHHE YacTH KOJOHHBI M CTYIEHYAThle HACOCHI, CHELUAIBHO NperHa3HaYCHHBIC
WIM TOATOTOBIIEHHBIE JJs KOJOHH M TIPOM3BOJCTBA TSKEIOM BOABI IyTEM
UCIIOJIb30BaHUsl IIpoliecca aMMUAYHO-BOJIOPOIHOIO OOMEHa. BuyTpennue uacTu
KOJIOHHBI BKJIFOYAIOT CHELUAIBHO IPEIHA3HAUYECHHBIE KOHTAKTOPbI MEXIY CTYNEHSIMH,
COACHUCTBYIOILINE TECHOMY KOHTAKTy ra3a M *XUAKOCTH. CTyneH4YaThle HaCOChl BKIIOYAIOT
CHelMaibHO TpEeIHA3HAYEHHBIE MOTrpy)KaeMble B KHIKOCTb HACOCBHl A LUPKYJSIUH
KHUJIKOTO aMMHaKa B Tpeaesiax o0beMa KOHTaKTOPOB, HAaXOISIIMXCA BHYTPU CTyTIEHEH
KOJIOHH.

YcTaHOBKH AJIs KPEKHHIa aMMHaKa

VYCTaHOBKH U KPEKHHTa aMMHAaKa, SKCIUTyaTHPyeMble O JaBJICHUEM, ITPEBBIIIAI0IIIM
mwm  paBapiM 3 MIla (450 ¢byHT/KB. M0oWiM), CHENUANbHO TpeJHa3HAuYEHHBIE WU
MOJTrOTOBJICHHBIE U TPOU3BOJICTBA TSHKEIOH BOJBI IMYTEM HCIOJIB30BaHMS IMpolecca
M30TOITHOTO 0OMEHa aMMHUaKa ¥ BOJOPO/a.

HNudpakpacHbie aHATH3ATOPI MOIIOLIEHHS

WndpakpacHple aHaNMM3aTOphl  IOTJIOUICHMS, CHOCOOHBIE OCYLIECTBIATH  AaHAIH3
COOTHOIIECHUSI MEXIY BOAOPOAOM M JeHTepueM B peaJbHOM MacliTabe BpeMEHH, KOorzaa
KOHIIEHTpalMX AeUTepHs paBHbI WM TpeBbImaioT 90%.

Karanutndeckue neuu

Karamutnueckue neun JJIA nepepa60TKH O6OFaHIeHHOF0 HGﬁTCpHeBOFO rasza B TSAXKCIIYIO
BO4Yy, CICNUAJIBHO NPCAHA3HAYCHHBIC WM NOATOTOBJIICHHBIC [JIS1 MIPOU3BOJACTBA TSKEIION
BOJIbI ITYTEM UCIIOJIB30BaHUA MPOLECCa U30TOIMHOTO oOMeHa aMMHaKa BOoOOpoOaa.

YcTaHOBKH VI KOHBEPCHH YpaHa M 000py10BaHHe, CIENMAJIBLHO MpeAHA3HAYeHHOe
HJIH 0ATOTOBJICHHOE /LISl 3TOT0

BBOJHOE 3AMEYAHUE

B ycraHoBkax u cucTeMax Al KOHBEPCHUH ypaHa MOXET OCYIIECTBISITHCS OJHO WU
HECKOJIbKO TMPEBpAIIeHN U3 OJHOTO XMMHYECKOr0 M30TONA ypaHa B APYroi, BKIIOYAs:
KOHBEPCHUIO KOHIICHTPATOB ypaHoBO# pyasl B UO;, korBepcuo UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, unmu UFg, kouBepcuro UF, B UFg, kouBepcuto UFg B UF,4, koHBepcuio
UF, B MeTainmnuecknii ypa U KoHBepcuio ¢propuaoB ypana B UO,. MHorue KitoueBbie
KOMIIOHEHTHl O00OpYJOBaHHS YCTaHOBOK [UIsI KOHBEPCHM YypaHa XapaKTepPHBI IS
HEKOTOPBIX CEKTOPOB XWMHYECKOH oOpadaThIBaromeil mpoMmbIIeHHOCTH. Hampumep,
BUIBl O0OPYIOBaHHS, HWCIOIB3YEeMOTO B 3THUX IMpOIEccaxX, MOTYT BKIIOYATh: IIeUH,
KapyCeNbHBIE TIE€YH, PEAKTOPBl C ICEBIOOXKIKCHHBIM CIIOEM KaTalu3aTopa, *apOBbIE
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pEeaKkTOpHbIE OamIHW, S>KUAKOCTHBIE LEHTPUGYTH, IUCTWULILIMOHHBIE KOJOHHBI H
JKUKOCTHO-KMIKOCTHBIE 3KCTPAKIIMOHHBIE KOJOHHBI. OIHAKO HE MHOTHE KOMIIOHEHTHI
0o0opynoBaHHs UMEIOTCS B "TOTOBOM BuAE"; OOJBIIMHCTBO W3 HHUX JOJDKHBI OBITH
MOJITOTOBJICHBI COTJIACHO TPEeOOBAaHMSAM M CIEHU(UKAIUAM 3aKa3yhka. B HEKOTOpbIX
ciydasix TpeOyeTcsi y4MTBHIBaThb CHEHHAJIbHBIE IPOEKTHBIE U  KOHCTPYKTOPCKUE
0COOEHHOCTU Ui 3alUTHl OT arpecCUBHBIX CBOMCTB HEKOTOPBHIX W3 0OpaldaThIBaeMBIX
xumuueckux Bemects (HF, F,, CIF; u ¢Topunst ypana). HakoHem, cieayeT OTMETHUTB,
YTO BO BCEX IIpoleccax KOHBEPCHH ypaHa KOMIIOHEHTHI OOOpYIOBaHHUSA, KOTOpPHIE
OTIENBHO CHENWAIbHO HE MpPEAHA3HAYCHBI MM MOJATOTOBIEHBI JUIsI KOHBEPCHU ypaHa,
MOTYT OBITb OOBEAMHEHBI B CHUCTEMBI, KOTOPBIC CICLHMAIbHO IPEJHA3HAYECHBl WU
MIOATOTOBIIEHBI JUIsl UCIIOIb30BaHUS B LEISIX KOHBEPCUU ypaHa.

ChnenuajibHO IpeJHA3HAYEHHbIEe MJIM IOArOTOBJICHHbIE CHCTEMbI 1JIsl KOHBEPCHH
KOHLIEHTPATOB ypaHoBoii pyas! B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcusa koHnentparoB ypaHoBoil pyasl B UO; MOXKET OCYIIECTBIATHCA CHayaia
MOCPEICTBOM PACTBOPEHHS PYIAbl B A30THOMH KHCIOTE M JKCTPAKIMHU OUYHUIIEHHOTO
reKcarujpara ypaHWIIMHHTpaTa C IIOMOILIbI0 TaKOTO PacTBOPUTENs, KaKk TpUOYyTHII
¢docdat. 3aTem rekcaruapaT ypaHuIAMHUTpaTa npeodpasyercs B UO5 1mbo nmocpencTsomMm
KOHLIEHTpAlUM M JACHUTpAlWH, JIHOO0 IIOCPEACTBOM HEHUTpalIM3aluHu Ta3000pa3HbIM
aMMHaKOM JJIS TIOJYYEHHUs IUypaHaTa aMMOHUS ¢ TIOCenyromel GpuiabTpanue, CyuKkom
Y KaJIbIIMHUPOBaHUEM.

CHeHI/IaJ'[])HO NpeaAHasHA4YCHHbIC HWJIM NMOATOTOBJCHHBbIC CUCTEMbI IJIsI KOHBEPCUM
UO3 B UF6

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UF¢ MOXKET OCYIIECTBIATLCS HETIOCPENCTBEHHO (propupoBanueM. Jlis
mporecca TpedyeTcst HCTOYHUK ra3000pa3Horo Gpropa wim TpeXpTOPUCTOTO XJI0pa.

Cl'[elII/IaJ'II)HO npeaHasHA4Y€HHbIC HJIH MOAT0TOBJICHHbLIC CHUCTEMbI I/ KOHBEPCHH
UO3 B U02

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcua UO; B UO, MOXeT OCYWIECTBIATHCS HocpencTBoM BoccTaHoBieHus UQO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM HJIH BOJOPOIOM.

Cneuna.mmo npeaHasHA4YCHHbIC HJH MOAT0TOBJICHHbBLIC CHUCTEMbI 1/ KOHBEPCHH
UOzBUF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF; MoxeT ocymecTBIsATECa mocpeactBoM peakuun UO, ¢
ra3o00pasHeiM propucteiM BogopoaoM (HF) mpu remneparype 300-500°C.
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CnenuajabHO NnpeaHasHAYCHHbIC UJIX MOATOTOBJCHHDbIC CUCTEMBI 1J11 KOHBEPCUH UF,
B UF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF; B UFg ocylecTBisieTcss MOCPEACTBOM 3K30TEPMHUECKON pEaKUUH C
¢ropom B peaktopHOil OamHe. UFg KOHIEHCHpYETCS W3 TOPSYUX JICTYIHUX Ta30B
MTOCPEICTBOM TPOITyCKaHMsI MTOTOKA Ta3a 4epe3 XOJIOAHYIO JIOBYIIKY, OXJIKICHHYIO JI0
-10°C. [nst mporuecca TpeOyeTcs UCTOUHHUK ra3oo0pa3Horo ¢gropa.

CnenuajbHO NpeJHA3HAYEHHbIC MJIH HOATOTOBJIEHHbIE cucTeMbl 1J1s1 koHBepcuu UF,
B MeTa/UIMYeCKHuil ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcus UF, B Merajuindeckuil ypaH OCYILECTBISETCS IOCPEACTBOM  €ro
BOCCTAHOBJIEHUS] MarHieM (KpyIHbIe apTUH) WIKM KajJbllMeM (Majible mapTuu). Peaxmus
OCYIIECTBIIETCS TIPU TEMIIEpAaTypax BHITIE TOUYKH TutaBiieHus ypana (1130°C).

CnenuajabHO NpeaIHasHAYCHHbIC UJIN MOATOTOBJCHHBbIC CUCTEMBI 111 KOHBEPCUH UF,
B U02

[HOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXKET OCYIIECTBISITHCS TIOCPEACTBOM OHOTO M3 TPEX MPOIIECCOB.
B nepBom npouecce UFg BoccTtanaBnuBaetcs u rugpoausyercs B UO, ¢ HCTIOIb30BaHUEM
Bozopona u napa. Bo Bropom mpornecce UF¢ ruaponusyercs pacTBOPEHHUEM B BOJE, IS
OCaXJIEHUS TUypaHaTa aMMOHHUS JOOABISETCS aMMHAK, a TUypaHaT BOCCTAHABIUBACTCS B
UO, BomopomoMm mipu temmeparype 820°C. Ilpu Tperbem mporiecce razoodpaszasie UFg,
CO, wu NH; cMmemmBarOTCS B BOJE, OCaXIas ypaHWIKapOOHAT AaMMOHWUS.
YpaHunkapOOHAT aMMOHUS CMEIIMBACTCS C MapOM W BOJOPOJIOM IIPH TEMIEpaType
500-600°C st mpomsBoacTBa UO,.

Konsepcus UFs B UO, WacTto oOCyIIecTBISIETCS Ha TEPBOM CTYIEHH YCTAaHOBKH II0
W3TOTOBJICHUIO TOTUIHBA.

CnenuajabHoO NpeIHa3SHAYCHHbIC UJIH MOATOTOBJICHHBbIC CUCTEMBI 111 KOHBCPCHUH UF
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Koungepcusa UF B UF, ocymiecTBisieTcs nocpeIcTBOM BOCCTAHOBIICHUS! BOAOPOIOM.
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