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[JononHntenbHbIn NpoTokon K CornaweHunto
vexay Couunanmctuyeckonm Pecnybnunkom
BoeTHam 1 MexayHapoaHbIM areHTCTBOM MO
aTOMHOWN 3HEpPrnm o NPUMEHEeHN rapaHTun B
cBsA3u ¢ [loroBopomMm 0 HepacnpocTpaHeHUn
A0EePHOro opyXus

1. Texkcr [lonomnutenbHoro mnpotokona K Cornamenuto Mexay ConMamucTH4eCKON
PecnyOnukoit BpetHaM u  MeXIyHapOAHBIM areHTCTBOM IO AaTOMHOH JHEPrUu O
NPUMEHEHUH TapaHTHii B CBS3M C JIOFOBOPOM O HEPACIPOCTPAHCHHH SACPHOTO OPYNKHs'
BOCIIPOM3BOJMTCA B HACTOSIIEM JOKyMeHTe Juisi uHpopMamuu Bcex wieHoB. CoBer
YIpaBISONMX 0700pun Hacrosiuii JlonoaaurtenbHbli npotokon 6 mapra 2007 roga. OH
ow11 moarucan 10 aBrycra 2007 rona B Bene, ABctpusi.

2. B coorBercTBun co crarbeid 17 JlONOJHUTENBHOIO MPOTOKOJA OH BCTYNUJI B CHILY
17 centsabpss 2012 roma, B aAeHb, Korga ATEHTCTBO MOnMydmsino oT CoIuaaucTHYeCKOM
PecnyOnukn BpeTHaM mNHCbMEHHOE YBEIOMJIEHHME O TOM, 4YTO 3aKOHOJATENIbHBIE H
KOHCTUTYLIMOHHBIE TpeOoBaHUs BheTHama, HeoOXOAMMBIC Ui BCTYIUIEHHS B CHILY,
BBITIOJIHEHBI.

! Bocripomssenero B nokymente INFCIRC/376.



INFCIRC/376/Add.1
[Ipunoxxenue

[ononHuTenbHbIM NpoToKon K CornaweHunto
vexay Counanuctnyeckon Pecnyonnkom
BbeTHam 1 MexayHapoaHbIM areHTCTBOM MO
aTOMHOW 3HepPrmn o NPUMEHEHNN rapaHTun B
cBs3u ¢ [loroBopoM 0 HepacnpoCTpaHEHUN
S0EPHOro OPYXnS

[MPUHNUMAA BO BHUMAHUE, uro Commanuctuyeckas Pecmybnvka BrerHam (B
JanbHeleM umeHyemas “BretHam™) 1 MexayHapoaHOE areHTCTBO MO aTOMHOW HEpruu (B
JalpHEeNIeM UMeHyeMoe "ATeHTCTBO") sBJSIIOTCA ydacTHUKaMy CorvalieHusl O MPUMEHEHUH
rapanTuii B cBs3M ¢ J[OroBOpoM O HEpacHpOCTPaHEHUHU SICPHOTO OPYXKHUsS (B JaJIbHEHIIEM
umenyemoro "Cornaienue o rapanTusx'), Kotopoe BeTynuiio B cuity 23 despans 1990 rona;

YUUTBIBAS »xenaHue MeXIyHApOTHOTO COOOIIECTBA eIle Ooyiee YKPENUTh PEeKUM
AZIEPHOTO HEPACIPOCTPAHEHUS ITyTE€M MOBBIIEHUS AEHCTBEHHOCTH U 3((QEKTUBHOCTU CUCTEMBI
rapaHTuii ATeHTCTBa,

HAITOMHMHAS, 4yto AreHTCTBO NpH OCYIIECTBICHUU TapaHTHH JIOJDKHO YYHUTBIBATh
HEOOXOAMMOCTb: M30erarb CO3AaHMs MPENATCTBUI IKOHOMHUYECKOMY U TEXHOJOIMYECKOMY
pasBuTHIO BbheTHaMa WM MeXIyHapOJHOMY COTPYIHHYECTBY B OOJACTH MHUPHOHN sIEpHOM
JeATeNIbHOCTH; COOMIOaTh JICUCTBYIOILME TIIOJIOKEHUS B OOJIACTM OXpaHbl 370pOBbS,
0e30macHoOCTH, (PU3NUECKO 3aIUTHI, a TAKXKE APYrue NeHCTBYIOME TpeOOBaHUs 0€30MaCHOCTH
Y TIpaBa OTAECIBHBIX JIAL; U IPUHUMATh BCE MEPBHI 110 3aIlIATE KOMMEPUYECKHUX, TEXHOJIOTHYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JIPYyrod KOH(HUISHIMAIBHOM WH(OpMAIMHU, KOTOpas
CTAHOBUTCSI EMY U3BECTHOM;

[TPUHUMASA BO BHHUMAHUME, uyrto wyactora npoBEIECHHWS W HWHTEHCUBHOCTh
MEpOTPHUATUH, YKa3aHHBIX B HacTosimeM [Iporokone, OymyT moaaep>KuBaThcss HA MUHUMAIILHOM
YPOBHE, COOTBETCTBYIOIIEM 1M TOBBIMICHUS ACUCTBEHHOCTH U I(P(HEKTUBHOCTH TapaHTHMA
ATeHTCTBa;

HACTOSIIUM Bbernam 1 AT€HTCTBO COTJIACHIIMCH O HUXKECIISIYIOIIEM:



CBsA3b MEXIY HACTOAIIUM ITPOTOKOJIOM U COI'JIAIIEHUEM O 'APAHTHUAX

Cratps 1

[Tonoxenust CornareHus o rapaHTUIX OPUMEHSIOTCS K HacTosuleMmy lIpoTokomy B Toil Mepe, B
Kakod OHU COOTBETCTBYIOT MOJOXKEHHSIM HacTosmiero IIpoTokona u coBMecTUMBI ¢ HUMH. B ciyuae
MPOTHBOpEUNsT MeXAy MoiokeHUsMA CoTjalieHnss O TapaHTUSAX M TIOJNIOKEHHUSIMH HACTOSIIETO
ITpoTokona npuMeHsIt0TCA MOJI0XKeHUs HacTosero ITporokona.

HPEJOCTABJIEHUE HHOOPMALIUN

Cratpg 2

a. BretHam MMpeaOCTaBIIACT Ar CHTCTBY 3a4BJICHUC, COACPIKAILICC:

i)

iii)

iv)

Vi)

OO6mee onmcanne W WHGOPMAIIHIO, YKA3bIBAIOITYI0 MECTO TIPOBEICHUS OTHOCSIIUXCS K
SJICPHOMY  TOIUIMBHOMY  IMKIYy  HAYYHO-HCCIICJIOBATEIILCKMX W OIBITHO-
KOHCTPYKTOPCKUX palOT, HE CBA3aHHBIX C SICPHBIM MAaTEPHAIIOM, OCYILIECTBISIEMBIX
rne-mmbo, KOTOpble (DMHAHCUPYIOTCS, TONYYMIM KOHKPETHOE paspelicHUe WIIH
KOHTPOJHMPYIOTCS WITH OCYIIIECTBIISIFOTCSI OT UMEHH BreTHaMma.

OnpefeneHHy0 ATeHTCTBOM Ha OCHOBE OXKHIAEMOTO MOBBIIICHHS ICHCTBEHHOCTH HIIN
3p(EeKTUBHOCTH U cOrNIacoBaHHyI0 ¢ BbeTHamoM wuHOpManmio 0 Kacaromiehcs
TapaHTUil SKCIUTYyaTAI[MOHHOMN MESITENLHOCTH HA YCTAHOBKAX M B MECTax HAXOXKIACHHS
BHE YCTAHOBOK, IJI¢ OOBIYHO UCTIONB3YETCS SACPHBINA MaTepHal.

OOmiee omnucaHve KakKIOro 37aHusd Ha KaKIOH IUIONIIaAKe, BKIIOYas €ro
WCIIONB30BAHUE, U, €CIU 3TOr0 HEJOCTATOYHO, - OMHCAHUE €r0 COJACPNKUMOro. ITO
OIMMCaHUE BKITIOYACT KapTy TAKOW TUTOIIAIKH.

Omucanue MaciiTada onepaunﬁ 1 KaXA0ro MeECTa HaxO0XIACHUA, HWMCIOLICTIO
OTHOIICHUE K ACATCIbHOCTH, YKaBaHHOfI B HpI/IJ'IO)KCHI/II/I Ik HaCTOALICMY HpOTOKOJ'Iy.

Hudopmariiro, ykasplBalONIYI0 MECTO HAXOXKICHHS, SKCIUTYaTAIMOHHOE COCTOSHHE U
OLICHOYHBIC TOJIOBBIC IPOU3BOJICTBCHHBIC MOIIHOCTH YPAHOBBIX PYIHUKOB U
O0OTaTUTENbHBIX  YCTAHOBOK W  TOPHEBBIX  OOOTATHTENFHBIX  YCTAaHOBOK |
CYILIECTBYIOIIMI TOMOBOW O00BEM MPOU3BOJICTBA TAKHX PYIHHKOB U OOOTATHUTENHHBIX
yCTaHOBOK a1 BeeTHama B 1enom. BreTHaM mpenocTaBisieT Mo 3ampocy ATEHTCTBa
JIAHHBIC O CYIIECTBYIOIIEM T'OJ0BOM 00BEME MPOU3BOJICTBA OTACIBHOIO PYIHUKA HITH
oboratuTesIbHOM ycTaHOBKH. [IpefocTaBnenue 3Toi nHGOpPMAIIUK He TpeOyeT BEACHUS
o/IpoOHOT0 y4YeTa SICPHOro MaTepuraa.

HHdopmaliiro OTHOCUTEFHO UCXOIHOTO MaTepHalia, KOTOPBIH elle He JTOCTHT COCTaBa
W YHCTOTHI, KOTOPhIC JENAIOT €r0 NPHIOJHBIM JIIS W3TOTOBJICHUS TOIUIMBA HIIH
H30TOIMHOTO 00OTAICHHSI, BKIFOUYAOIIYTO:

a) KOJIMYECTBA, XHMHUYECKHHA COCTaB, WCIIONB30BAHNE WJIHM TIPEIoIaraeMoe
WCIONB30BAHUE TAKOIO MaTepualia, HE3aBHUCUMO OT €ro SJACpHOr0 WIN
HESJCPHOTO UCIONb30BaHUS, IS KAXKIOr0 MECTa HaXoxX/eHus B BreTHame, B
KOTOpPOM TaKOil Marepuall MPUCYTCTBYET B KOJHYECTBAX, IPEBBIIIAIONINX
JIECATh METPUYECKUX TOHH ypaHa W(¥JIH) IBaAlaTh METPHUCCKUX TOHH TOPHSI, a
JUIL APYTHX MECT HaXOXKJICHUS C KOJIMYECTBAMHU OOJiee OJHOW METPHUYECKOM
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vii)

b)

TOHHBI - OOIIee KOMMYeCTBO /sl BreTHama B IelOM, €clnu 3TO oOIee
KOJIMYCCTBO TIPEBBINIACT JIECATh METPUYCCKUX TOHH ypaHa WM IBaJIIaTh
MeTpHUecKux TOHH Topus. [IpemocraBnenue 3Toil mHMOpManuu He TpeOyeT
BEeZICHUS MOPOOHOT0 y4UeTa SIIEPHOTo MaTepuara,

KOJINM4YECTBA, XHMHYCCKUI COCTaB IIYHKT Ha3HA4YCHHUA KaKI0H SKCHOPTHOﬁ
IOCTaBKU M3 BheTHaMa Takoro MaTe€puaia Iy KOHKPETHBIX HEAJACPHBIX nesnein
B KOJIMYECTBAX, IMPCBbIIIAIOIINX:

1) JECSITh METPUYECKMX TOHH YpaHa, WIH IS TOCIEI0BaTEIbHBIX
OKCIIOPTHBIX ITIOCTAaBOK ypaHa W3 BheTHamMa B OZHO M TO JKe
roCyIapCTBO, KaKJaasi U3 KOTOPHIX MEHEE NECSITH METPUUCCKUX TOHH,
HO CyMMa KOTOPBIX IMPEBBIIIACT JECATh METPUUSCKUX TOHH B TCUCHUC
ronaa;

2) JBAIATh METPUYECKUX TOHH TOPHS, WM JUISL TTOCIEOBATEIBHBIX
OKCIIOPTHBIX ITOCTAaBOK TOpHWsS W3 BheTHamMa B OAHO M TO JKe
TOCy/IapCTBO, KaKAash M3 KOTOPHIX MEHEE IBaIIaTH METPHUICCKHX
TOHH, HO CyMMa KOTOPBIX TMPEBBINIACT JBAIIATh METPUICCKUX TOHH B
TEYEHHE ro/1a;

KOJIN4YECTBA, XUMHYCCKUN COCTaB, MCCTO HAXOXJICHHA B HACTOSAIICC BpPEMA U
HCMOJIb30BAHNUC WK MNPCANOJIaracMoc HCIOJIb30BaHUC Ka)KI[Of’I HMHOpTHOfI
IOCTaBKH B BreTHAM Takoro Mar€puajia i1 KOHKPETHBIX HEAACPHBIX ueneﬁ B
KOJIMYCCTBAX, IMPCBLIIIAOIINX:

1) JECSITh METPWYECKMX TOHH YpaHa, WIH I TIOCIEIOBaTEIbHBIX
MMIIOPTHBIX TIOCTABOK ypaHa B BbeTHam, Kaxas U3 KOTOPHIX MEHES
JIECSITH METPHUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBHIIIACT ACCATH
METPHUYECKIX TOHH B TEUECHHE TOQ;

2) IBAIIATE METPUYCCKAX TOHH TOPHS, WIH IS TIOCIEIOBAaTEIBHBIX
MMITOPTHBIX TIOCTaBOK Topus B BheTHaMm, Kaxknas U3 KOTOPBIX MEHEe
JBAJIIATH METPHYECKAX TOHH, HO CyMMa KOTOPBIX MpPEBBIIIAET
JIBA/IIIATH METPHUYECKUX TOHH B TEUCHHUE TO/Ia;

npu TOM IIOHUMAHWH, YTO MPCACTABICHUC I/IH(i)OpMaL[I/II/I O TakKOM MaTcpualic,
MMpEAHA3HAYCHHOM [UIs1 HEAACPHOI'O MCIIOJIb30BaHUA, ITOCJIIE TOrO0 KakK OH JOCTHUTHET
OKOHYATCIHbHOMN (bOpMI:I CBOCTO HCAACPHOI'O UCTIOJIb30BAHUSA, HC Tp€6yeTC$I.

a)

b)

WH(OPMALINIO OTHOCUTENIBFHO KOJMYECTB, BUAOB HCIONB30BaHUS W MeECT
HaxXOXKICHUsS SAEPHOTO Marepuaia, OCBOOOXKIEHHOIO OT TapaHTUd B
COOTBETCTBUHM O cTaThel 36 CornameHus o rapaHTHsIX;

WH(QOPMALIMIO OTHOCHTENIBHO KOJIWYECTB (KOTOpasi MOXKET HMETh (QopMmy
OILICHOK) M BHJOB HCIIOJIb30BaHUSI B KKJIOM MECTE€ HAXOXJICHUS SICPHOTO
MaTepraia, OCBOOOXKIECHHOTO OT TapaHTHUH B COOTBETCTBHH CO CTaThei 35 b)
CornaimeHust 0 TapaHTHSIX, HO €llIe He HaXOSIIETocsl B OKOHYATENILHOM opme
JUTSL HESIIEPHOTO MCTIOBh30BAHMS, B KOJIMUECTBAX, MPEBHIIIAIONINX YKa3aHHbIC B
cratbe 36 Cornairenus o rapanTusx. [Ipegocrasienue 3Tol HHGOpMAIMK HE
TpebyeT BeAeHHs MOAPOOHOT0 yueTa SIepHOro MaTepuara.



vii)

HNudopmaiiio OTHOCHTEIIBHO MeCTa HAaXOKICHUS WM JalbHeHiel o0padoTKH
OTXOJOB CPEAHET0 WM BBICOKOTO YPOBHS AaKTHBHOCTH, COAEPKAIIMX ILTyTOHHH,
BBICOKOOOOTAIEHHBI ypaH WM ypaH-233, B OTHOIICHWH KOTOPBIX IPHMCHCHHE
rapaHTHi OBIIO TIPEKPAIICHO B COOTBETCTBHH cO cTaThel 11 CornameHus o rapaHThsX.
Jns uenw AaHHOTO TyHKTa "nmanbHeimas oOpa0oTka" He BKIIOYACT IEpeyNakoBKY
OTXOJOB WM UX JalbHelllee KOHOULUMOHHPOBAaHHE, HE MpedyCMaTpPHUBAIOLIEe
pa3zeneHust SIIEMEHTOB, JUIS XpaHeHHUS HITH 3aXOPOHEHHSI.

Crnenmyronyto WHGOpPMAIMIO OTHOCHUTEIHHO COTJIACOBAHHOTO O0OpYNOBaHHMS U
HesJIEpHOro MaTepuaa, nepeurcieHdbix B [Ipunoxenun I1:

a) MO KaXXIOW SKCIOPTHOW MocTaBke n3 BbeTHama Takoro oOOpynoBaHUSI U
Marepuaa: ueHTU(QUKAIMS, KOJIMYECTBO, MECTO IIPEAIoIaraeMoro
UCIIOJIb30BAaHUsI B IOCYAApCTBE-NIOIydarTelie U Jara WIH B COOTBETCTBYIOIUX
Clly4asx o)KujaeMast aTa SKCIIOPTHOM MOCTaBKH;

b) [0 KOHKPETHOMY 3alpocy ATEHTCTBA, MOATBEpXKAcHHE BpeTHaMOM Kak
UMIIOPTHPYIOIIAM TOCYJapCTBOM HMH(OPMAIMM OTHOCHTENBHO 3KCIIOpTa
TaKoro o0OpyIOBaHUS U MaTepuaia B BeeTHam, mpenoctaBneHHON AreHTCTBY
JPYTHUM TOCYAapCTBOM.

Obuwe miaHel HA TMPEACTOANINN NECATHWICTHHN TEPHOJA, WMEIOIINE OTHOIIEHHE K
Pa3BUTHIO SIEPHOTO TOIUTMBHOTO IMKJIA (BKJFOYasl IUIAHUPYEMBbIE OTHOCSIHECS K
SIIEPHOMY ~ TOIUIMBHOMY  LMKIY  HAy4YHO-MCCIENOBATEIbCKUE U OMNBITHO-
KOHCTPYKTOpCKHE  pabOThI), KOTAa OHH  YTBEP)KACHBI  COOTBETCTBYIOIIMMH
KOMITETeHTHBIMH OpraHaMu B BeeTHame.

BbeTHam mpuiaraeT BCe pa3syMHBIE YCHIMSA, C TEM 4YTOOBI TPEAOCTABUTH ATCHTCTBY
CJICAYIOITYE0 HHPOPMAITHIO:

i)

o0Iee onvcanye 1 UH(POPMAIHIO, YKA3bIBAIOIIYI0 MECTO MPOBEIEHHS OTHOCSIIUXCS K
SIEPHOMY  TOIUTMBHOMY  LHMKIy  HAyYHO-HMCCIENOBAaTEIbCKMX W OIBITHO-
KOHCTPYKTOPCKHX PaboT, HE CBS3aHHBIX C SACPHBIM MaTepHAaIOM, KOTOPbIE KOHKPETHO
OTHOCSTCS K 00oTamieHunto, mepepaboTke sSAepHOTro TOIDIMBA WK K 00paboTKe OTXOI0B
CpeNHEr0 WM  BBICOKOTO  ypPOBHS  aKTHBHOCTH, COAEP)KAIIMX  IUIYTOHHUH,
BBICOKOOOOTalIeHHBIN ypaH WK ypaH-233, oCcyIeCTBIsIEMbIX I1e-100 B BeeTHaMe, HO
KOTOpble He ()MHAHCHUPYIOTCS, HE IOMYYWJIM KOHKPETHOTO pa3pelieHHs WM He
KOHTpONUPYIOTCa BheTHAMOM WM HE OCYIIECTBISIIOTCA OT MMEHU BbeTHama. J{is nenu
JAHHOTO MyHKTa "00paboTKa" 0TXO0I0B CPEIHETO HIM BHICOKOTO YPOBHS aKTHBHOCTU HE
BKJIIOYaeT  MEPEYNakOBKY  OTXOAOB WM  HMX  KOHIMIMOHHPOBaHWE,  HE
MIpeayCcMaTpUBAIOIIee Pa3IesICHHs DJIEMEHTOB, IJIsl XPAaHESHHSI WIIH 3aXOPOHEHUSL.

06mee onrcaHue JACATCIbHOCTU W CBCACHHUA O JIMIC WIM  OpraHusaluu,
OCYHICCTBIIOMINX TaKyH0 JCATCIBHOCTH B OIPCACIICHHBIX ATEHTCTBOM MecTax
HaXOXACHUA 3a MpeaciaMu IUIOINAAKHW, KOTOPBIC, 10 MHCHHIO AFCHTCTBa, MOTJI OBl
(byHKLII/IOHaJ'IBHO OBITH CBSI3AHBI C JIEATEIILHOCTHIO Ha TOM TUIOIIaaKe. Hpe,Z[OCTaBJ'ICHI/Ie
TaKoH I/IH(i)OpMaI_II/II/I ABJACTCA MPEAMETOM KOHKPCTHOI'O 3aIpoca ArenrctBa. OHa
MIPEAOCTABIIICTCA B KOHCYJIbTallU C ATeHTCTBOM U CBOCBPEMEHHO.

[To 3ampocy ArenTcTBa BheTHaM naeT yTOYHEHHWS WM pa3bsiCHEHHUS JFO00M uH(OpMaImy,
MPENOCTaBICHHON B COOTBETCTBUM C HACTOSILIEN CTAaThEH, B TOM CTENEHH, B KOTOPOM OHA UMEET
OTHOIIIEHHUE K IIeTIN TapaHTHH.



Cratps 3

a. BretHam npenocrasisier AreHTCTBY B TedeHre 180 mHei mociie BCTYIUICHHSI B CHITYy HACTOSIIIETO
[IpoTrokomna uHGOPMAIINIO, 0 KOTOPOH TOBOPHUTCS B CTaThe 2.a 1), iii), V), V), Vi) @), Vil) K X) U B
cratbe 2.b i).

b. BbeTHaM mpenocTaBiseT ATEHTCTBY 10 15 Mast KaKIoro roga oOHOBJICHHYIO HH(OPMALIUIO, O
KOTOpOH TOBOPUTCS B IIYHKTE a. BBIIIE, 3a IEPHUOJ, OXBATHIBAIOIIMUNA MPEIIECTBYIOMINN
KaJICHAapHbIA roj. Ecnu paHee mpemocraBlieHHas WHQOPMAIMS OCTanach 0€3 W3MCHCHHH,
Bretnam yBemomiisieT 06 3TOM.

C. BrerHam mpenocraeinseT AreHTCTBY 10 15 Mast Kakaoro roja HHQOpPMAaIHIO, ONIPEICICHHYIO B
craTbe 2.a.vi) b) # ¢), 3a mepro, OXBaTHIBAIOLIMI MPEALISCTBYIOLUINN KaJeHIApHBIA TOI.

d. BbeTHam eXKeKBapTalbHO NPENOCTABISACT ATEHTCTBY HMH(POPMALUIO, ONPEACICHHYIO B
craTtbe 2.2.iX) a). OT1a HHPOpMALUs TPEJOCTABISETCS B TEUCHHE IICCTUACCATH AHEH TOcCie
OKOHYaHMs Ka)KI0r0 KBapraja.

€. BretHam mpenocraBnsier ATeHTCTBY MH(GOPMAIMIO, ONpENeNeHHYI0 B cTaTthe 2.a.viil), 3a 180
JHEH 70 OCYIIEeCTBICHHS AabHEHIIeH 00paboTKy, 1 10 15 Mas kaxaoro rojga HHGopMaIuo 00
M3MEHEHMSIX MECT HAaXOXKIICHUS 3a MEePUOJ, OXBATBHIBAIOIINK MPE/IIECTBYIOMNNA KaJleHIapHbII
TOfI.

f. BrerHam 1 ATEHTCTBO JOTOBApHUBAIOTCSA O BPEMEHM M YacTOTE MpeNocTaBieHus HH(opManuw,
OIIpEe/ICJICHHOH B cTaThe 2.a.i1)).

g. BbeTtHaMm mpenocTaBiaseTr ATEHTCTBY HH(OpMaIMIO, ONPEICICHHYI B cTatbe 2.a.ix) b), B
TEUCHHUE MICCTUICCATH JIHEH IOCIe MOCTYIUICHUS 3a1poca OT ATeHTCTBa.

I[OHOJIHI/ITEJILHHﬁ JOCTVYII
Cratpa 4

Hwxecnemyromee npuMeHsieTcss B CBS3U C OCYIIECTBICHHEM JOMOJHUTENBHOTO OCTYIa B
COOTBETCTBHUH CO cTaThel 5 Hacrosiero [Iporokona:

a. ATEHTCTBO HE CTaBHT IeNI MEXaHUCTUYECKH WM CHCTEMATUYECKU MPOBEPSATH HHPOPMAITHIO, O
KOTOpPOW TOBOPUTCSI B CTaThe 2, OHAKO ATEHTCTBO UMEET IOCTYTI K:

1) M000My MECTY HaxOKAEHHS, O KOTOpPOM TOBOPHTCSI B CTaThe 5.a.1) wmnu ii), Ha
BBIOOPOYHOM OCHOBE C LIEJIbI0 00ECTICUCHNSI YBEPEHHOCTH B OTCYTCTBHU HE3asIBICHHBIX
SIEPHOTO MaTepuaa U JesTeJIbHOCTH;

i) JOOOMY MECTY HAXOXJICHHS, O KOTOPOM TOBOPUTCS B CTaThe 5.b. WM C., B IEIIX
peIlicHHUsT BOMPOCA, CBS3aHHOTO C TIPABWJIBHOCTBIO M TIOJIHOTOW HMH(OPMAITUH,
MPEIOCTaBIEHHOH B COOTBETCTBHM CO CTaTheii2 WIM B LENAX YCTpaHEHUs
HECOOTBETCTBHSI, CBSI3aHHOI'O ¢ 3TOH MH(POPMAIIUECH;

iii) JIF000MY MECTY HaXOXKICHHS, O KOTOPOM TOBOPHUTCS B CTAaThe S.a. iil) B TOH CTENeHH, B
KOTOpO# 5TO HEOOXOAMMO ATEHTCTBY JUIS TOITBEPXKACHUS JUIA IENeH rapaHThit
3asBJIeHUS BheTHaMa o cTaTyce yCTaHOBKH WIIM MECTa HAaXOXK/ICHUS BHE YCTaHOBOK, T'JIE
paHee 0OBIYHO HCITONB30BAJICS SIIEPHBINA MaTepUall, KaK CHSTBIX C DKCITUTyaTaITHH.



1) 3a HUCKIIIOYCHWEM CIy4aeB, YKa3aHHBIX B IIYHKTE 1) HUKE, ATCHTCTBO HAIPaBIISET
BretHamy npeaBapuTesHOE YBEJOMIICHHE O OCTYIIE IO KpaitHel mepe 3a 24 vaca;

i) B OTHOIICHUU JIOCTYIA K JIFOOOMY MECTy Ha TUIOIIAJKe, KOTOPBIA 3ampalriuBacTCs B
COYETAaHUU C TIOCCHICHUSMH JUI TPOBEPKH HH(MOPMANUH O KOHCTPYKIIUU WIH C
MHCIIEKIVSIMA  [UIS  CIIENMAIBHBIX IieJIed WIM OOBIYHBIMH MHCIIEKIIMSIMH Ha DTOM
TUIOIIA/IKE, CPOK IPEIBAPUTEILHOTO YBEIAOMIICHHS, €CIM ATEHTCTBO oOpamiaeTcs ¢
3alpocoM 00 3TOM, COCTaBIIsIeT, IO KpaWHEeH Mepe, 1Ba 4aca, OJHAKO B
HCKITIOYUTEBHBIX 00CTOSTEILCTBAX, MOJKET COCTABUTHL MEHEE JIBYX YaCOB.

[IpenBaputenbHOe yBEIOMIICHUE HANpaBisSIeTCS B MUCBMEHHOM BUIE U B HEM KOHKPETHO
YKa3bIBAIOTCSI MPUYMHBI JOCTYIA W JESTENFHOCTh, KOTOpas MOJDKHA OBITH OCYIIECTBIEHA BO
BpeMs TaKOTO JOCTYIIA.

B ciyuae Bompoca UM HECOOTBETCTBUSI ATEHTCTBO NpPENOCTaBligeT BheTHaMy BO3MOKHOCTb
JaTh Pa3bACHEHHWE W CIOCOOCTBOBATH PEIICHUIO 3TOTO BOMPOCA WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUsL. Takas BO3MOXKHOCTh OyJeT MpPEIOCTaBIATHCS JO HAMpaBICHUS 3ampoca O
JOCTyTE, €CIM TOJNBKO ATEHTCTBO HE COYTeT, YTO 3aJepKKa B TPENOCTABICHWH IOCTYIIA,
BO3MOXKHO, HaHeCeT yIepod IeiH, ¢ KOTOPOH 3ampairiBaeTcs 3TOT JOCTyI. B irobom ciydae
ATEHTCTBO HE JIeTIaeT KaKUX-TH00 BEIBOJOB B OTHOIICHHUH BOTIPOCA HJIM HECOOTBETCTBUSI JIO TEX
op, oka BreTHamy He OyzeT nmpenocTaBiIeHa Takasi BO3MOXKHOCTb.

Ecnu ¢ BeeTHaMOM He JIOCTHTHYTO WHOM JIOTOBOPEHHOCTH, JTOCTYIT OCYIIECTBISIETCSI TOJBKO B
TEUCHUE OOBIIHOTO pabovero JTHS.

BretHaM wMmeeT mpaBO Ha COMPOBOXIEHHE WHCIIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
npeacTaBuTeIsiMM  BbeTHamMa TMpU  yCIOBHM, YTO 3TO HE 33J€pKUBACT BBIIOJHEHUE
WHCIIEKTOPAMH CBOMX (DYHKIIMH WIIM MHBIM 00pa30M HE MPETSTCTBYET 3TOMY.

Cratbst 5
BretHam npenocTaBisieT ATCHTCTBY JOCTYII K:
1) T1000My MECTY Ha IUIOIIAIKE;

i) JO0OMY MECTy HaxOXJICHHUS, OIpeeiecHHOMY BBETHaMOM B COOTBETCTBHH CO
craTbeil 2.a.v)-viii);

iii) JIO00U CHATOM C OJKCIDIyaTallMd YCTaHOBKE WM CHATOMY C OJKCIDIyaTallii MECTy
HAXOXJICHUSI BHE YCTAHOBOK, TJIe paHee 00BIYHO HCTIONIB30BAIICS SICPHBI MaTepHaL.

JIFO0OMY MECTy HaXOXKICHHS, OTpeacsicHHOMY BheTHaMOM B COOTBETCTBHHM CO CTaTheit 2.a.i),
cTatbel 2.a.1v), crartbel 2.a.ix)b) Win craTtbhel 2.b., TIOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MyHKTE a.1) BBIIIE, IPU YCIOBUH, YTO, €CIi BheTHAM HE MMEET BO3MOXKHOCTH TPEIOCTABHTH
TakoW JOCTyN, BbeTHaM mnpwiaraer BCe pa3yMHBIC yCWIHSA JUIS HE3aMEIIUTEILHOTO
YIIOBJIETBOpEHHUS TpeOOBaHUI ATEHTCTBA C TIOMOIIBIO UHBIX CPEJICTB.

JIFOOOMY MECTY HaXOXKJICHUS, ONPEICICHHOMY ATEHTCTBOM, IIOMUMO TE€X MECT HaXOXIEHHS, O
KOTOPBIX TOBOPHUTCS B IMyHKTaxX a. M b. BBIIIE, B IESIX 0TOOpa Mpo0 OKpYKAIOIIEH Cpensl B
KOHKPETHOM MeCT€ HaxXO)KJICHWS TPU YCIOBHH, YTO, €CIi BheTHaM He MMEeT BO3MO)KHOCTH
MpPEeIOCTaBUTh TakoW JocTyn, BrerHam mpujiaraeT BCe pa3syMHbIE YCHIUS Ui
HE3aMEeJUTMTEIBHOTO  YIOBIETBOPEHHU TpeOOBaHWN ATEHTCTBA B TPWISKAINIAX MeECTax
HaXO>KICHUS WM C TIOMOIIIBIO MHBIX CPECTB.



Cratbs 6
[Ipu ocyIiiecTBICHUH CTaThU 5 ATEHTCTBO MOYKET BBIMOJHSTE CIICAYIOIINE BUIBI IS TCIIBHOCTH:

B ortHomeHun moctymna B COOTBETCTBUHM CO CTaTheH 5.a.1) WM iil): BU3yallbHOE HAOJIO/ICHHE,
0TOOp MPOO OKPYXKAOIICH CPE/Ibl; HCIOIh30BAHHUE YCTPOMCTB Ui OOHAPYKCHUS U U3MEPCHUS
panuanyy; omnevyaThliBaHHE W MPHMEHEHHE JPYTUX HISHTU(HUIMPYIOMNX W YKa3bIBAIOIINX HA
BMEIIATENIHCTBO YCTPOMCTB, ONPENETICHHBIX B JIOTIOIHUTENbHBIX TONOKEHHUAX; M MPIMEHEHNE
IpyruX OOBEKTUBHBIX MEp, TEXHHYECKas OCYIIECTBUMOCTh KOTOPHIX ObUIA TOITBEpXKACHA
HCTIONB30BaHNE KOTOPBIX ObUTO corsacoBaHo COBETOM  YIIPABISIONIMX (B JaTbHEHIIIEM
nMeHnyeMbIM ""CoBeToM") 1 ITOCITe KOHCYJIBTAIMHA MEXTy ATEHTCTBOM 1 BbeTHaMOM.

B oTHOmIeHNH n0CTyNa B COOTBETCTBUM CO CTaThell 5.a.11): BU3yalbHOE HAOIOICHHE; MTOJICYET
VYETHBIX EIWHUIl SJCPHOTO MaTepualia, Hepa3pyllaloe W3MEepeHus W oTOop mpol;
WCTIOJIb30BaHNE YCTPOICTB IJIsI OOHApPYKEHUS M W3MEPEHHs pPaAuallii; M3Y4YEeHHE YYETHBIX
JIOKYMEHTOB, KacalOIIMXCS KOJMYCCTBA, MPOUCXOKACHUS M pa3MEIICHUS Marepuana, oToop
mpo0 OKpyKaromied cpedpl; W TNPUMCHEHHE JPYTUX OOBEKTUBHBIX MeEp, TEXHUYCCKAs
OCYIIIECTBUMOCTD KOTOPBIX OblJIa MOATBEP)KICHA U MCIIOIH30BAaHUE KOTOPHIX OBLJIO COTJIACOBAHO
CoBeToM | Tocyie KOHCYJIBTAITHI MEeX Ty ATEHTCTBOM W BreTHaMOM.

B oTHOImMEeHNN 10CTyTIAa B COOTBETCTBHU CO CTaThel 5.b.: BU3yaisHOE HabIoaeHHE; 0TOOP TIPpo0
OKPYKAIOIIEeH CpeIbl; MCIOIh30BAaHUE YCTPOMCTB I OOHAPY)KEHHS W M3MEPEHUS PaIfallii;
M3yUYCHHE KaCAFOIIUXCS TapaHTHH MPOM3BOJICTBCHHBIX M OTIPY30YHBIX YUETHBIX JOKYMCHTOB; U
MPUMEHEHUE JPYyruX OOBEKTUBHBIX MeEp, TEXHHYECKas OCYIIECCTBUMOCTh KOTOPHIX ObLIa
MOJITBEPIKACHA M MCTIONB30BaHNE KOTOPBIX OBLTO coriacoBaHO COBETOM U TOCIIE KOHCYIbTAIAi
Mexay AreHTCTBOM U BreTHaMoMm.

B oTHOmIeHNn 1ocTyna B COOTBETCTBUH CO CTaTheil 5.c.: 0TOOp Mpod OKpysKaromiel cpeipl U B
cllydae, €ClM Pe3yJIbTaThl He TO3BOJIIIOT PEIUTh BOIPOC WM YCTPAHUTh HECOOTBETCTBHE B
MeCTe HaxOXJICHWS, OINpPEACICHHOM ATEHTCTBOM B COOTBETCTBHM CO  CTaThei 5.c.,
WCTIOJIb30BAHUE B 3TOM MECTE€ HAXOXJICHWS BH3YaJbHOTO HAOIIOACHUS, YCTPOWMCTB IS
OOHapyXECHUsI U U3MEPEHHS paJfiallii U MPUMEHEHHE TI0 COTIIACOBAHHIO MEXy BheTHaMOM H
ATEHTCTBOM APYTUX OOBEKTUBHEIX MEP.

Cratpg 7

[To mpocr6e BreTHama ATEHTCTBO W BheTHaM JHOTOBapHBAIOTCS B OTHOIICHUH PETyIHPYEMOTO
JIOCTyHa B paMKax HacTosmero IIpoTokona ¢ 1eNbl0 TMPEJOTBPAIICHUS PACKPBITUS
YYBCTBUTEIFHOM C TOYKH 3pEHHS SJIEPHOTO pACHpOCTpaHeHUs WH(OpPMAIHK, BBIIOIHEHUS
TpeOoBaHM 0€30IMaCHOCTH WM (U3UUSCKON 3allUThl WM C IEJIbI0 OOECICUCHUS 3alllUThI
HAXOJIAIICHCS B YaCTHOM COOCTBEHHOCTH MM KOMMEPYECKH UYYBCTBHUTCILHON WH(OpMAIIHH.
Takue NOrOBOPEHHOCTH HE TPEMSTCTBYIOT ATEHTCTBY OCYILIECTBIATH JIESTEIBHOCTh, KOTOpas
SIBIIICTCS HEOOXOAMMOM Ui oOecreueHus yOSTUTENIFHOW YBEPEHHOCTH B OTCYTCTBHH
HE3asBIICHHBIX SACPHOTO MaTepualia U JICATeIbHOCTH B COOTBETCTBYIOIEM MECTE HaXOXKIICHHS,
BKITIOYasl PEIICHUE JIF000T0 BOMPOCA, OTHOCSIIETOCS K MPABHIBHOCTH U TIOJHOTE WH(OPMAIIHH,
0 KOTOpOW TOBOPHUTCS B CTarbe 2, WIM yCTpPaHEHHWE HECOOTBETCTBHS, OTHOCSINIETOCS K DTOM
nHGOPMAITHH.

BbeTHaM MoOXeT TpH TpeAocTaBICHUH WH(oOpMaIwu, O KOTOPOH TOBOPUTCS B CTaThe 2,
nHpOPMUPOBaTh ATEHTCTBO O MECTax Ha IUIOMIaJKE WJIM B MECTEe HaXOXKICHHUS, Ha KOTOPBIX
MOYKET IPUMEHATHCS PETyIUPYEMBIN JOCTYII.

J1o BCTYIUICHUS B CHUTY JTFOOBIX HEOOXOMUMBIX J[OMOHUTENHHBIX MTOJIOKEHNH BheTHAM MOXKeT
MPUOETHYTH K PETryTUPOBAHUIO JJOCTYIA B COOTBETCTBHH C TIOJIOXKESHHUSIMH ITyHKTA a. BBIIIIE.



Cratps 8

Hwuuto B Hacrosiem [IpoTokone He NpensTcTBYeT BheTHaMy NpenocTaBisaTh ATEHTCTBY JIOCTYII
K MECTaM HaXOXJICHUS B JIOTIONHEHHE K TEM, O KOTOPBIX TOBOPUTCS B CTAThAX 5 W 9, WM TPOCHTH
ATEHTCTBO O TIPOBEICHHUHU JCSTEILHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HAXOXKICHUS. ATSHTCTBO
HE3aMEeUTUTEIBHO TPHJIaraeT BCe pa3yMHbIC YCHIIUS JUIS OCYIIECTBICHUS JEHCTBUI B COOTBETCTBHH C
TaKo# MPOCKOOH.

Cratnsa 9

BrerHam npenocTaBiseT ATEHTCTBY OCTYIT K MECTaM HaXOXKJEHHS, ONPEIEIICHHBIM ATEeHTCTBOM
JUTsE 0TOOpa MPo0 OKPYIKAFOIIEH Cpebl Ha OOIIUPHON TEPPUTOPHUH, IIPHU YCIOBUH, UTO eciv BreTHaM He
MMeeT BO3MOXKHOCTH IPEJOCTaBUTh TAaKOW JOCTYI, TO BreTHaMm mpuiiaraeT BCe pa3yMHBIE YCHITHS IS
YIOBIIETBOPEHHsI TpeOOBaHMII ATEHTCTBA B albTEPHATUBHBIX MECTaxX HAXOXKICHHSA. ATEHTCTBO HE
3alpalivBaeT TaKOM JOCTYN IO Te€X TMOp, MOKa OTOOp Mpo0 OKPYXKAOIIeH Cpelbl Ha OOMIMPHOM
TEPPUTOPHH ¥ TIPOLIEAYPHBIE MEPBI JUIS €ro MPOBeAcHUsS He om00peHsl COBETOM M HE IMPOBEICHBI
KOHCYJIbTAllUK MEX1y ATeHTCTBOM U BreTHaMoM.

Cratps 10
AreHTcTBO HHPOpMUpPYeT BheTHaM 0:

a. JlesaTenbHOCTH, OCYIIIECTBICHHON B paMKax HacTosiero IIporokona, BKiItO4as 1eATeIbHOCTh B
OTHOILICHUH JIFOOBIX BOIIPOCOB WIT HECOOTBETCTBHUIA, KOTOpPhIE ATEHTCTBO JIOBEJIO JIO CBEICHHUS
BoetHama, B mpenenax IMIECTHACCITH AHEH TMOCIE OCYILIECTBICHUS ATEHTCTBOM STOU
JESITETBHOCTH.

b. PesynbpTaTtax AeqTeNsHOCTH B OTHOIIECHHH JTFOOBIX BOIIPOCOB WIJIM HECOOTBETCTBHMN, KOTOPBIC
ATEHTCTBO JIOBEJIO IO CBEJCHUS BbeTHama, Mo BO3MOXKHOCTH CKOpee, HO B JIFOOOM Cilydae B
TE4YeHHE TPUALATH JTHEH TIOCIIe TOyYeHUs] ATEHTCTBOM 3THX PE3yIHTaTOB.

C. BriBomax, KOTOpele OHO cIENajgo B pE3yJNbTaTe CBOCH JEATETBHOCTH B COOTBETCTBUU C
HacTosM [IpoTokoom. Takue BEIBOIBI IPEAOCTABIISIOTCS €XKETOTHO.

HA3BHAYEHUE UHCIIEKTOPOB ATEHTCTBA
Crates 11

a. 1) I'enepanbHblil qupekTop yBenomisieT BoerHam o0 yrtBepskaeHuun CoBeToM J1HOO0TO
JOJDKHOCTHOTO JIMIIa ATEHTCTBA B KQUeCTBE MHCIIEKTOpa 1Mo rapanTtisaM. Ecim BeetHam
HE HM3BEIIaeT | eHepatbHOrO JUPEKTOpa O CBOEM OTKIOHEHHH TaKOTO JOJDKHOCTHOTO
JMLA KaK WHCIeKTopa A BbeTHama B TeueHHWe Tpex MecsleB IOCIe MOTyYeHHUs
yBenomsieHusi 00 yrBepkaeHun COBETOM, HMHCIIEKTOpP, O KOTOPOM TakuM 00pa3oM
yBezoMIIeH BreTHaM, cunTaercsi Ha3Ha4eHHBIM B BbeTHam.

i) I'enepanbHBIil UPEKTOP, ISHCTBYSI B OTBET Ha MPOCHOY BheTHama mitk mo coOCTBEHHOM
WHUIMATHBE, HE3aMELIMTENbHO HHpopMupyeT BreTHam 00 OT3bIBe Ha3Ha4YeHHS
JF000T0 JOJDKHOCTHOI'O JIMLIA B KAUECTBE MHCIIEKTOpa 111 BeeTHaMa.

b. YBenomiieHne, 0 KOTOPOM TOBOPHUTCS B IYHKTE a. BBIIIE, CUUTAETCS MOTy4YeHHBIM BreTHamom
Yyepe3 ceMb JHEH MOCie JaThl HAlpaBlIeHWS ATEHTCTBOM TaKOTO YBEIOMIICHHS BreTHamy
3aKa3HOW KOPPECTIOHICHIIUEH.



BU3bI
Cratps 12

BbeTHaM B TeueHHE 0JTHOrO MECsIIa TIOCIIE MOTYYSHHUS 3armpoca 00 3TOM B ClIydae HeOOXO0AUMOCTH
MPEOCTaBIsIeT YKa3aHHOMY B TaKOM 3alpoce Ha3HAUEHHOMY MHCIEKTOPY COOTBETCTBYIOIIUE
MHOTOKpATHBIC BbE3/IHBIC/BbIC3IHbIC H(WJIM) TPAaH3UTHBIC BH3BI, KOTOpPBIE oOecredyaT WHCIEKTOPY
BO3MOYKHOCTh Bbe3/Ia U MPEOBIBAHUS HA TEPPUTOPUK BbheTHaMa B 1eTsIX BBITIONHEHHS ero(ee) QyHKIU.
JItoObIe TpeOyeMble BU3bI ICHCTBUTEIILHBI B TCUCHUE HE MEHEE OJTHOTO TOJIa M B CITydae HEOOXOIUMOCTH
BO300HOBIISIIOTCS Ha TIEPUO Ha3HAYECHHUS MHCTIEKTOpa B BreTHaM.

JONOJHUTEJBHBIE IMOJIOXKEHUA
Cratba 13

a. B tex ciydasx, korma BeeTHaM mim ATEHTCTBO yKa3bIBAIOT Ha HEOOXOAMMOCTH ONPENCIHUTEH B
JIOTIOTHUTENHHBIX TIOJOKCHUSX, KaKUM 00pa3oM CIieMyeT TPUMEHATH MEphl, W3JI0KCHHEBIC B
HactosimieM [Ipotokone, BreTHaM M ATEHTCTBO COIJIaCOBBIBAIOT Takue J{OMONMHUTENbHBIC
TTOJIO’KEHUS B TCUCHHE JCBIHOCTA THEH ITOCIIe BCTYIUICHHS B CHUTY HacTosiero [IpoTokomna mm,
B T€X CIIy4asx, KOTJa yKa3aHue Ha HEOOXOIUMOCTh TaKUX J[OTIOTHUTETEHBIX ITOJIOKEHUH JaeTCs
mociie BCTYIUICHUSI B cuily Hactosiero [IpoTokona, - B TeueHHe AEBSHOCTA JAHEH IMOCE NaThl
TaKOTo yKa3aHusl.

b. HO BCTYIIJICHHUSA B CWUITY TOOBIX H€O6XOZ[I/IMI>IX HOHOHHI/ITCJ'H:HBIX IIOJI0XKCHUN ATEHTCTBO UMEET
MMpaBoO MPUMCHATH MCPhI, U3JIOKCHHBIC B HACTOSAIICM HpOTOKOJ'Ie.

CUCTEMBI CBsAI31
Cratps 14

a. BberHam naer pasperieHue ATEHTCTBY CBOOOIHO WCIIONB30BAaTh JUIS CIYKEOHBIX LEeNei
CHUCTEMBI CBSI3U MEXJy MHCIEKTOpaMu ATEHTCTBA B Bretname wu lleHTpanbHbIMU
yapexaeHusiMA AreHTcTBa H(uin) PernoHansHeIME OF0pO, BKITIOYAs Tiepeiady B HEaBTOHOMHOM
WIA aBTOHOMHOM peXuMe HH(GOPMAIMK, MOCTYIAMIEH OT YCTPOHCTB, YCTaHOBJICHHBIX
ATCHTCTBOM B TIENIAX COXpaHCHWS W(WIM) HAOIONCHHS, WIM H3MEPCHUSI, M 00eCICUMBACT
3aIIATY TaKOM CBS3M. ATEHTCTBO IIOCIie KOHCYJIbTaMii ¢ BbeTHaMOM wmMeeT TmpaBo
WCTIOJIb30BATh YCTAHOBJICHHBIC Ha MEKAYHAPOIHOM YPOBHE CHUCTEMBI MPSIMOU CBSI3H, BKITFOUAs
CIyTHUKOBBIC CHUCTEMBI U JIPYTHE BHIBI JAITbHEH CBs3M, HE HCIoNb3yemble B BberHame. [lo
npocs0e BreTHama wiim ATEHTCTBA IMTOAPOOHOCTH, KaCaIOIIHECs OCYIICCTBIICHUS 3TOTO ITyHKTA B
OTHOIICHUM Tiepefayd B HEAaBTOHOMHOM WM aBTOHOMHOM peXuMe HH(OpManuy,
MOCTYTAOIIEH OT YCTAHOBIICHHBIX ATEHTCTBOM YCTPOMCTB COXPAaHSHUS W/MIH HAOJIO/ICHUS WITH
JUTSL I3MEPEHUH, OTIpeIeNstoTCs B JJOTTOTHUTEFHBIX TIOTOKEHHSIX.

b. [Ipu ycTaHOBNCHUU CBS3M M Tiepeiade WH(popMarmy, Kak 3TO MpeAyCMaTPUBACTCS B MYHKTE a.
BBIIC, HAQIICKANIMM O00pa3oM YUYUTHIBACTCS HEOOXOMMMOCTh OOCCIICUCHHS — 3alllUTHI
HAXOJIAIIEHCS B YaCTHOM COOCTBEHHOCTH MJIM KOMMEPYECKH 4yBCTBUTEIBHOM HH(POPMAIMU HITH
TOI MH(pOpMAIMK 0 KOHCTPYKIHH, KOTOPYIO BbeTHaM cuntaeT 0co00 4yBCTBUTEIIBHOM.



3AIIATA KOHOUJIEHIIUAJTIBHON THO®OPMAILINA
Cratps 15

ATEHTCTBO MOAJEPKUBACT CTPOTHH PeXXUM obecrieueHHs YPPEKTUBHON 3aIIUTBI OT PACKPBITHS
KOMMEPUYECKHX, TEXHOJIOTHYECKUX W MPOMBILUICHHBIX CEKPETOB U IPYrod KOH(QUICHINATEHON
nHpOPMAIH, KOTOPbIe CTAHOBATCS €My W3BECTHBIMH, BKJIIOUYas TaKylo HH(OpPMAINIO, KOTOpast
CTaHOBHTCS U3BECTHON ATEHTCTBY B XOJI€ OCYILIECTBIEHHU: HacTosmiero [Iporokona.

PC)KI/IM, 0 KOTOPOM TOBOPHUTCA B IIYHKTC a. BBIIIC, BKIOYACT, B YaCTHOCTH, IIOJIOXKCHHA,
OTHOCAIIUECCS K:

1) OOLIMM MPUHIIMIIAM H CBSI3aHHBIM C HUMH MepaM 110 00paIeHUI0 ¢ KOH(uAeHINaTbHON
nH(bOpMAITHCH;

i) YCJIOBHSIM HaiiMa NepCcOHalIa, KaCAIOIIMMCS 3aIlUThl KOHPHACHIMATEHOM HHPOpPMAILIUHY;

iii) MIpOIeAypaM B CITydae HapYIICHUH WM SKOOBI MMEBIIMX MECTO CIydacB HapyIICHIS
KOH(MICHIIUATbHOCTH.

PexxuM, 0 KOTOPOM TOBOpPHTCS B TIYHKTE a. BBIIIE, YTBEP)KOACTCS W TIEPHOTUYECKH
paccMmarpuBaeTcs CoBeToM.

NPUJIOKEHUSA

Cratps 16
[Mpunoxkenust k Hacrosmemy [IpoTOKONy SBISIFOTCS €ro HEOThEMIEMOM 4YacThio. 3a
HCKITIOYCHHEM TieNieii BHeceHus1 morpaBok B Ilpmmokenus, tepmun "lIpoTokon", kKak OH
yrnoTpeOsieTcs B HACTOSIIEM JOKyMeHTe, o3HadaeT [ Ipotokon u [lpunoxkenns, BMecTe B3SITHIE.
B mepedens BHIOB JEATENBFHOCTH, YKa3aHHBIX B [Ipunoxenuu I, u nepeueHb o0opymoBaHus U
Matepuana, ykazaHHeIX B [Ipmmoskenun II, CoBeToM MOTYT BHOCHUTHCS TIOTPABKHA TIO
pexoMeHnarmu co3ganHoi CoBeToM pabodeil TPYIMIBI SKCIIEPTOB OTKPHITOTO cocTaBa. JIrobast
Takas IOMpaBKa BCTYMAET B CHITY Uepe3 YeThIpe Mecsilia rmocie ee npuHsITus COBETOM.

BCTYIIVIEHUE B CUJ1Y

Cratps 17
Hacrosmmit [IpoTokon BcTymaeT B CUily B JI€Hb, KOrja ATEHTCTBO MOMy4yuT OT BretHama
MMCHMEHHOE YBEJJOMIICHHE O TOM, YTO 3aKOHOJATENIbHBIC W/MIIM KOHCTUTYIIMOHHEIE TPeOOBaHUS

BI)CTHaMa, H€06XO,I[I/IMI>IC JJIA BCTYIUUICHUA B CUITY, BBIIIOJTHCHEI.

Brernam mMoxxeT B 11000€ BpeMst 10 TOTO, Kak HacTosmuii [IpoTokon BCTynuT B cuity, 3asiBUTH,
yT0 BheTHaM OyAeT npuMeHsITh HacTosmui [IpoTokos Ha BpeMEHHO# OCHOBE.

T CHepaﬂbHHﬁ JUPCKTOP HE3aMCIJIUTCIBHO I/IH(l)OpMI/IpyCT BCC TOCyAapCTBa - YJICHBI AreHTcTBa

0 JI0OOM 3asBJICHUH O TPUMEHEHWH HacTosIero [IpoTokosa Ha BPEMEHHOW OCHOBE W O €ro
BCTYIJICHUHU B CHITY.
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ONPEJEJIEHUSA
Crarps 18
st ueneit nHacrosero [IpoTokona:
OTHocsmuecss K SAepHOMY TOIUIMBHOMY THKJIY HAayYHO-MCCIENIOBATEIbCKHE W OMBITHO-

KOHCTPYKTOPCKHE pabOThl 03HAYAIOT ACATECIBHOCTh, KOTOPas KOHKPETHO OTHOCHTCS K JIFOOOMY
acIIeKTy pa3paboTKH MpoIiecca WM CUCTEMBI JTF000T0 U3 CIIEYIOIETO:

KOHBEPCHH SIJICPHOTO MaTeprana,
- oOoramieHus sSIepHOTro MaTepHaa,
- HM3TOTOBJICHHUS SICPHOTO TOTLTHBA,

- peaKTopoB,
- KpUTHYECKHX COOPOK,

- TepepabOTKH SIEPHOTO TOILIHBA,

- 00paboTku (He BKJIIOYAs TIEPEYNAKOBKM WM KOHAWIMOHMUPOBAHMS, He
MpeLyCMaTpUBAIOLIETO PA3/ICICHUs] IIEMEHTOB, AJsl XpaHEHHUS WIN 3aXOpPOHEHHS)
OTXOJOB CPETHEr0 WM BBICOKOTO YPOBHSI aKTUBHOCTH, COJAEpP)KAIlUX IUTyTOHMH,
BBICOKOOOOTaIeHHbIH YpaH WK ypaH-233,

HO HE BKJIIOYAIOT JIESTENHLHOCTh, OTHOCSIIYIOCS K TEOPETUYECKHM WM (yHIaMEHTATLHBIM
HAyYHBIM HWCCIICIOBAaHMSIM WM K HAay4HO-HCCIEHOBATENbCKAM M OIMBITHO-KOHCTPYKTOPCKHAM
pabotaM 1O  TPOMBIIUICHHBIM  TMPUMCHCHUSM  PaJUOU30TOIOB,  MEIUIIMHCKUM,
THIPOJIOTHYECKUM M CEIbCKOXO3SIMCTBEHHBIM MNPUMEHEHHSM, H3YYEHHIO TIOCTECICTBAN IS
3[TOPOBBS M OKPY’KAIOIIEH CPEJIbI ¥ TI0 YCOBEPIIIEHCTBOBAHNIO TEXHUIECKOTO 00CTYKUBaHHS.

[lnomanka o3HaYaeT TEPPUTOPUIO, TPAHUIBI KOTOPOH OMNpeAeieHbl BheTHamMoM B
COOTBETCTBYIOIIEH WHQOPMAIIMH O KOHCTPYKIIMH YCTAHOBKH, BKJIOYas OCTAHOBJICHHYIO
YCTaHOBKY, a TaKX€ B COOTBETCTBYIOIICH MH(POPMAIIMA O MECTE HAXOXKICHUS BHE YCTAHOBOK,
r7ie OOBIYHO WCIONB3YETCs SIEPHBIM MaTepuall, BKJIFOYAs 3aKPHITOE MECTO HAXOXJICHHS BHE
YCTaHOBOK, IJI¢ paHee MCIOJIL30BANICS SIIEPHBIA MaTepuai (KOTOpbIe OTPaHUYHNBAIOTCS MECTaMU
HAXOXKJICHUSI, TJI€ UMEIOTCS TOPSYMe KaMephl WM OCYIIECTBISLIACH JISSITEIbHOCTD, CBA3aHHAS C
KOHBepcHeH, oOorameHueM, W3rOTOBIICHHEM WM IepepadoTkod TorumBa). [lnmormamgka
BKJTFOUAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEICHHBIE C YIOMSIHYTHIMH BBIIIE YCTAHOBKOM
WIX MECTOM HAaXOXJICHHs, C IENbI0 TMPENOCTABICHHUS WIIM WCIONB30BAHUS CYIIECTBEHHBIX
CpPE/CTB OOECIICUCHNS, BKIIIOYAS: TOpSIME KaMepbl Jisi 00pabOTKH OOMyYSHHBIX MaTepHasoB,
HE COACpKaIuX SICPHBIA MaTephal, YCTAHOBKH JUI OOpPaOOTKH, XpaHCHHUS M 3aXOPOHCHUS
OTXOJIOB; a TaKKe 3JIaHHs, CBSA3aHHBIE C COIVIACOBAHHOW JEATEIBHOCTHIO, OINpECICHHON
BreTHaMOM B COOTBETCTBHHM CO CTAaThEH 2.a.1V) BBIIIIE.

Cusras ¢ OKCIUTyaTalliy YCTAHOBKA WJIM CHATOC C OKCIUTyaTalluKM MECTO HAXOXKJICHHA BHEC
YCTAHOBOK O3HA4YaroT O0BEKT WM MECTO HaXOXICHUA, Ha KOTOPBIX ACMOHTHPOBAHBI WIIU

CACJIaHbI HCTIPUTOAHBIMHA K SKCIUTyaTallul OCTABIIUCCA KOHCTPYKIIUU 1 O6OPYZ[0B3HI/I€, BAXXHBIC
JJIA CC(GFO) HCIIOJIBb30BaHMs, TaK YTO OHa(OHO) HC HCHOJIB3YCTCA I XPaHCHHUA SAACPHOIO
MaT€praia 1 HE MOXKCT JaJICC HCIIOJIb30BaTbCA 1A O6paH_ICHI/IH C AAEPHBIM MaT€pHajioM, €ro
06pa60TKI/I WA UCIIOJIB30BaHU .
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OcTaHOBIICHHAS YCTAHOBKA MITN 3aKPHITOC MECTO HAXOXKJICHHUS BHE YCTAHOBOK 03HAYAIOT OOBEKT
WM MCECTO HAXOXKICHHA, SKCIUTyaTallusd KOTOPLIX MPCKpAIlCHA U U3 KOTOPBIX HU3BAT H,Z[epHBIﬁ
MaT€pHajl, HO KOTOPbIC HE CHATHI C OKCILTyaTallluH.

BricokooOoraiieHHbll ypaH O3HayaeT ypaH ¢ obOoramieHueM 20% WM BBINIE TIO W30TOITY
ypana-235.

Ot16op mpob OKpysKaroliell cpesibl B KOHKPETHOM MECTE HAaXOKJICHHs O3HadaeT oTOOp mpod
OKpYXaFOIeH cpefbl (HampuMmep, BO3IyXa, BOABI, PAaCTUTEIHHOCTH, MOYBBI, 3arps3HCHUIA) B
OTIPEJ/ICIICHHOM ATEHTCTBOM MECTE HAXOXKJICHHS M HEMOCPEJICTBEHHOM OJM30CTH OT HEro ¢
ENbI0 COJICUCTBUSI ATEHTCTBY B ITOJITOTOBKE BHIBOZIOB 00 OTCYTCTBHHM HE3asBIICHHBIX SJICPHOTO
MaTepHana WM SACPHON AeATeILHOCTH B TOM OIPEICIICHHOM MECTE HaXOXKICHHS.

Ot10op mpo0d OKpy’KaloIle# cpefbl Ha OOIIWPHOW TEPPUTOPUM O3HAa4YaeT OTOOp mpod
OKPYXAFOIIeH cpeibl (HarpuMep, BO3ayXa, BOJIbl, PACTUTEIIEHOCTH, TIOYBBI, 3arpS3HEHHUI) B PSJIC
OTIPEJICIICHHBIX ATEHTCTBOM MECT HAXOXJICHHS C IENIbI0 CONCHCTBUSI ATEHTCTBY B MOJTOTOBKE
BBIBOJIOB 00 OTCYTCTBHUH HE3asIBIICHHBIX SIIEPHOTO MAaTepHala WIH SIIEPHOH NEITEITBHOCTH Ha
OOIIMPHON TEPPUTOPHH.

SlnepHbIN MaTepran COTIIACHO ONPEACIICHHIO, JAHHOMY B cTaThe XX YCTaBa, O3Ha4YaeT 000
HMCXOAHBIM MaTepuay WiId JIIO00W CHeNWaIbHBINA paCIISIUITIONIHICS MaTepuall. TepMuH
HCXOHBIN MaTepuai He TOJDKEH TOIKOBAThCA KaK MPUMEHSIOLIUICS K py/Ie WIH OTXO0/IaM PYIbI.
JIto6oe onpenenenue, nanaoe COBETOM B COOTBETCTBHM CO CTaThell XX YcraBa ATEHTCTBA
Mocie BCTYIUICHHS B CHITy HacTtosiero [IpoTokorna, KOTopoe pacuImpsieT CIHCOK MaTepHasioB,
CUMTAIONIUXCS UCXOTHBIM WIIH CHICIUATBHBIM PACHICIUIIONIMMCS MaTepHaioM, BCTYIIACT B CIITY
B paMkax Hacrosiero [IpoTokoia ToapKo mocie npuHaTus BeetHamom.

YcTaHoBKa O3HAYAET:

1) pPEaKToOp, KPUTHIECKYI0 COOpKY, 3aBOM IO KOHBEPCHH, 3aBOJ TI0 HM3TOTOBJICHUIO,
nepepadaThIBAIONIYIO YCTAHOBKY, YCTAHOBKY JUISL Pa3/ICCHHs] H30TOIOB WM OTIIEIHLHOES
XPaHWINIIE; WITH

i) M000e MECTO HaXOXKICHHSA, TNe OOBIYHO WCHOJIB3YeTCS SACPHBIA Marepwal B
KOJTMYECTBAX, MPEBBIIAIOIINX OMUH 3()(DEKTUBHBINA KIIIOTPAMM.

MecTo HaxOKACHUSA BHE YCTAHOBOK O3HAYaeT JIFOOOM OOBEKT MIIM JIF000E€ MECTO HAXOXKICHHS,
KOTOpbIE HE SIBJSIFOTCS YCTaHOBKOH, WM TA€ OOBIMHO MCIIOJIB3YSTCSA SIEPHBIA Marepual B
KOJIMYECTBAX, PABHBIX OJJHOMY 3((EKTUBHOMY KHJIOTPAMMY WIIM MEHEE.
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COBEPHIEHO B Bene 10 arycra 2007 roma B ABYX dK3eMIUIIpaxX Ha aHTIIMHACKOM SI3BIKE.

3a COUMAJIMCTUYECKYIO 3a MEXXAYHAPOJHOE ATEHTCTBO
PECITYBJIMKY BBETHAM: 10 ATOMHOMU SHEPT'UU:

(moamucek) (moamucek)

Hryen Tpyonr ['uanr Bepnep bypkaprt

ITocon N.O. I'erepanpHOTO TUPEKTOPA
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iii)

iv)

vi)

Vvii)

vii)

IMMPUJIOXKEHUE 1
MNEPEYEHb BUJIOB JEATEJIBHOCTHU, O KOTOPBIX TOBOPUTCA
B CTATEBE 2.a.iv) HACTOSIIET'O ITPOTOKOJIA
H3zrororieHre poTOPHBIX TPYO Wit HeHTPU(YT Wik COOpKa ra30BbIX HEHTPHPYT.

PoTopHnble TpyObI /uts IeHTPUGYT 03HAYAIOT TOHKOCTEHHBIC ITWIHH/PHI, ONIMCAHNAE KOTOPBIX
npuBeeHo B pasaene 5.1.1 b) [Mpunoxenus II.

l'azoBble 1eHTpUGYIHW O03HAYAIOT LEHTPU(PYTH, ONHMCAHHUE KOTOPHIX MPUBEICHO BO BBOIHOM
3aMedaHuy K paszeny 5.1 Ipunoxenus I1.

Usroroenenne muddy3noHHBIX OapbepoB.

Hduddy3uonnbie Oapbepbl 03HAYAIOT TOHKHE IMOPUCThIC (UIBTPhI, OMKMCAHHUE KOTOPBIX
npuBeneHo B pasaene 5.3.1 a) [puioxenwns 11.

NzrortoBnenue unm cO0pKa CHCTEM, HCIONB3YIOIINX JIa3ephl.

CucTtembl, UCHONB3YIOUIUE JIA3ePhl, 03HAYAIOT CUCTEMbI, BKITIOYAIOIINE TE MPEAMETHI, OITUCAHUE
KOTOPBIX IpHBeNIcHO B paszaene 5.7 [punoxenus I1.

HzroropieHne win c6opKa QJICKTPOMArHUTHBIX CCIIapaTOpPOB U30TOIIOB.
DIIEKTPOMArHUTHBIC CENapaToOpbl M30TONOB O3HAYAIOT TE IIpEeaAMETBI, O KOTOPBIX T'OBOPUTCSA B

pasnene 5.9.1 Ilpunoxenuns Il 1 KoTOpble comep)kaT WCTOYHWKH HWOHOB, OMHCAaHHE KOTOPBIX
npuBeneHo B pazaene 5.9.1 a) [Ipunoxenns 11

NzroroBnenue umu cO0Opka KOJIOHH MITH SKCTPAKIIHOHHOTO 000PYIOBaHHSL.

KoNOHHBI WM IKCTPAKIIMOHHOE 00OPYAOBAHWE O3HAYAIOT TE TPEAMETHI, OMHMCAHUE KOTOPHIX
MpHUBEICHO B paszaenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenus I1.

WsrotoBneHue pa3ienuTeNbHBIX COMEN WM BUXPEBBIX TPYOOK IS a3pOAMHAMUYESCKOTO
oborarreHus.

PasnenutensHble cOMIa WM BUXPEBbIE TPYOKH JIIS a9POIMHAMUYECKOTO 000TaICHUS] O3HAYAIOT
pa3eNUTeNbHBIC COIUIa U BUXPEBBIC TPYOKH, ONICAaHNE KOTOPHIX MPUBEIEHO COOTBETCTBEHHO B
pasnenax 5.5.1 u 5.5.2 [punoxenws 1.

HzroropiieHre win c60p1<a CHUCTCM I'CHCpALlNN ypaHOBOf’I IJ1a3MBbI.

CucreMbl reHepaluy YpaHOBOM IJ1a3Mbl O3HAYAIOT CUCTEMBI JUIA T'€HEPaLi YPaHOBOU ILIa3Mbl,
OMMCaHUE KOTOPBIX NMpHUBEAEHO B paszzene 5.8.3 [Ipunoxenus 1.

W3zroroienue MUPKOHUEBBIX TPYO.

llupkoHueBbie TPYObl O3HAYalOT TpPYyOBI, OMKCaHWE KOTOPBIX NPUBEACHO B paszene 1.6
TIpunoxenus I1.




xi)

xii)

xiii)

Xiv)

XV)

ITpon3BoACTBO WIIM MTOBBILIEHUE KAYECTBA TSKEION BOJIbI WJTU IEATEPHUSL.

Tspxenas Boga WK ISHTEPH 03HAYAIOT JICHTEPHiA, TSDKEIYIO BOAY (OKCHI ACUTEpHs) U JIto0oe
Jpyroe COeNUHEHHE JISUTepHs, B KOTOPOM OTHOIIICHHE YUCIIa aTOMOB JICHTEPHS K YHCITy aTOMOB
Boziopoza npessiaeT 1:5000.

Wsrorosienue rpadura saepHON YUCTOTHI.

Ipadur spepHOi YMCTOTBI O3HA4YaeT TpaduT, YpOBEHb YHUCTOTHI KOTOPOTO BBIIIC, YEM
5 MITHOHHBIX 4acTeif GOPHOTO SKBHBATICHTA, a INIOTHOCTH mpesbimact 1,50 r/cm’.

HzrorosieHue KOHTCP’IHCPOB JJIA 06J'Iy‘leHHOl"0 TOIIJIMBA.

Konreitnep ais O6HV‘-ICHHOFO TOIUUIMBA O3HA4YaCT €MKOCTH JIA IECPEBO3KHU 137070151 XpaHCHUA
O6J'Iy‘~ICHHOF0 TOIIJIMBA, 066CH€‘JI/IBaIOH_[yIO XUMHUYCCKYIO, TCIIJIOBYIO U paAuallMOHHYIO 3alIUTYy,
a TaK’KC OTBOJ TCIUIA paciiajia BO BpEMs ICPEMCIICHU A, IICPCBO3KU U XPAHCHUS.

M3roroBiieHre PeakTOPHBIX YIIPABIISIFOIINX CTEPHKHEH.

PeakTopHbIe yIpaBISIONIME CTEPXKHH O3HAYAIOT CTEPXKHH, OMUCAHWE KOTOPHIX NPHUBEICHO B
paznene 1.4 [pmroxenus I1.

Usrorosnenne 0€30MaCHBIX ¢ TOYKU 3pCHUA KPUTUIHOCTU 0akoB U PE3CPBYyapOB.

BesomacHble ¢ TOYKM 3peHHs KPUTUYHOCTH Oakd M pe3epByapbl O3HAYAIOT T€ MPEIMETHI,
OMMCaHUE KOTOPBIX NMPHUBEAEHO B pazzaenax 3.2 u 3.4 Ipunoxenus 11

M3roropiienne MamuH s pY6I(I/I O6Hy‘-IeHHI>IX TOIINIMBHBIX 3JICMCHTOB.

MamnvHbl Uit pyOKU 00JTYYEHHBIX TOTUIMBHBIX YIEMEHTOB 03HAUYAlOT 000PY/IOBAaHUE, OTIMCAHKEC
KOTOporo npuseaeHo B paznene 3.1 [punoxenwns 1.

CoopyxeHne ropsiaux Kamep.

[Copsare KaMephl 03HAYAI0T KaMepy WITH COSTMHEHHBIC MEX Ty COO0H KaMephl 00ImmM 00BeMOM
He MeHee 6 M, CHAOKEHHbIC 3ALUTON, PABHOM WIH TpEBBILAOMmEH JKBHBaneHT 0,5 M GeToHa
IUIOTHOCTBIO 3,2 T/cM’ win Goliee, yKOMILIEKTOBAHHBIC OOOPYIOBAHHEM JUISl MPOBEICHHS
OTIepaIyii C UCTIONF30BAHNUEM JVCTAHIIHOHHOTO YIIPABICHHS.




1.1.

1.2.

IMMPMJIOXKEHUE 11

INEPEYEHb COI'JIACOBAHHOI'O OBOPYIOBAHUNA 11 HEAJIEPHOI'O
MATEPHAJIA JUISI OTYETHOCTU OB 5KCIIOPTE 1 UMIIOPTE
B COOTBETCTBUU CO CTATBEMU 2.a.ix)

PeakTophl 1 peakTopHOe 060pyI0BaHUE
KoMmiuiekTHbIE ilepHbIE PeaKTOPbI

SnepHble  peakTOpHI, CHOCOOHBIE ~ paboTaTh B PEXUME  KOHTPOIHPYEMOH
CaMOIOJIICP>KUBAIOIIICHCST IIETTHOM peakuuu JENICHHUs, WCKII0Yas pPEaKTOpbl HYJIEBOU
MOIITHOCTH, KOTOPBIE OTPEENSIOTCS KaK PeakTOPhl C MPOEKTHBIM MaKCHMAIbHBIM yPOBHEM
MIPOM3BOICTBA IITYTOHMS, HE IIpeBbimatonmmM 100 rpaMMoB B TOJ.

INOACHUTEJIbBHOE 3AMEYAHUE

"SnepHblii peakTop" B OCHOBHOM BKJIIOYACT Y3JIbI, HAXOMAIUINECS BHYTPU KOPITyca peakTopa
WIA HETOCPEICTBEHHO MPUMBIKAIOME K HeMy, O00OpyIOBaHHME, KOTOPOE KOHTPOJIHPYET
YpPOBEHb MOITHOCTH B AaKTUBHOM 30HE, M KOMIIOHEHTBHI, KOTOpbIe OOBIYHO CcOAep)KaT
TEIUIOHOCUTENb TEPBOrO KOHTYpa AaKTUBHOM 30HBI pPEaKTOpa, WIM BCTYMAalOT C HUM B
HEMOCPEICTBEHHBIN KOHTAKT WM YIIPABILIIOT UM.

He mpennonaraercst MCKIIIOUEHHE DPEAKTOPOB, KOTOPbIE HaAJIEXKalIUM 00pa3oM MOTJIH Obl
MOABEPrHYTHCS MOAM(UKALMK JUIs POU3BOJICTBA 3HAYMTEILHO OOJIBILIETO KOJIHMYECTBA, YeM
100 rpaMMoOB IUTyTOHUS B rofl. PeakTopsl, npeaHa3sHaueHHbIE IS AJIUTEIbHON KCILTyaTaluu
Ha 3HAUUTENIPHBIX YPOBHSIX MOIIHOCTH, HE3aBUCUMO OT CTENEHM HX BO3MOXKHOCTEH
MIPOM3BOCTBA IUTYyTOHHMS, HE pacCMaTpHUBAIOTCS Kak "peakTopbl HYJEBOM MOLTHOCTH .

PeaKTDpHLIe KOpIIyCa BBICOKOI'0 JaBJICHUSA

Mertannueckne Kopiyca B cOOpe WM HMX OCHOBHBIC YacTH 3aBOJICKOTO H3TOTOBIICHUS,
KOTOpBIE CIIEIMAIbHO TpeTHa3HaYeHbI FIIH TIOATOTOBJIEHBI IS pa3MEIICHNS B HIX aKTHBHOM
30HBI SAEPHBIX PEAaKTOPOB, KaK OHHM OMNpeAeieHbl B TyHKTe 1.1. BhIle, W CHOCOOHBIE
BBIJICPKHUBATh pabodee NaBICHIE TSIUIOHOCUTEIS IEPBOTO KOHTYPA.

I[NOACHUTEJIbBHOE 3AMEYAHUE

BerHﬂH IUINTa KOPITyCa BBICOKOI'O MOABJICHUA PCEAKTOpPa OXBATBIBACTCA ITYHKTOM 1.2 xak
OCHOBHas, 3aBOJICKOI'O U3IOTOBJICHUA, YaCTh KOPITyCa BEICOKOT'O JaBJICHU.

BHyTpennue yactu peakTopa (HampuMep, MOAJIEP)KUBAIOIINE KOJOHHBI M IUIUTHI AKTHBHOM
30HBl U JIPYTHME BHYTPEHHHWE HYAacCTH KOPITyca, HAIMPaBISIONINE TPYOBI IS PEryIHPYIOLIHX
CTEpI)KHEH, TEeIJIOBbIE DKPAHBI, MEPETOPOAKH, TPYOHBIE PEHISTKA aKTUBHOM 30HBI, TUTACTHHBI
mddys3opa U T.1.) 0OOBIYHO MOCTABISIIOTCS MOCTABIIMKOM peakTopa. B HEKOTOpBIX ciydasx
OTIpe/ieSieHHbIe BHYTPEHHHE OIMOPHBIE KOMITOHEHTHI BKJIIOYAIOTCS B M3TOTOBICHHE KOPITyCa
BBICOKOTO [ABIICHHUA. OTH TPEIMETHI SBISIOTCS JOCTATOYHO BAKHBIMH C TOUYKH 3PEHHSA
0€30MacHOCTH ¥ HAJISKHOCTH JKCIUTyaTallud PeakTopoB (M, CIEJOBATENBHO, C TOYKH 3PEHUS
TapaHTUHHBIX 00513aTENBCTB M OTBETCTBEHHOCTH MOCTABIIMKA PEAKTOpa), YTOObI MX MOCTaBKa
BHE PaMOK OCHOBHOTO COTJIAIIEHHWS O MOCTaBKE CaMOTr0 peakTopa He crajia Obl OOBIYHOMN



1.3.

1.4.

1.5.

1.6.

1.7.

npakTukod. [losToMy, XOTS oOTAenbHas TIOCTaBKa JTUX YHHWKAIBHBIX, CHEIUAIBHO
MPEHA3HAYCHHBIX W TIOATOTOBICHHBIX, BAXKHBIX, KPYITHBIX M JOPOTOCTOSIINX MPEAMETOB HE
00s13aTebHO OyIeT paccMaTpUBaThCs KakK BBIMAAArOMas u3 chepbl HHTEPECOB, TAKOH CITOCO0
MIOCTABKH CUUTAECTCS] MAJIOBEPOSITHBIM.

MaummHsbI 1151 3arpy3KH U BHITPY3KH PEAKTOPHOI0 TOIUIMBA

ManumyasTopHOe 000pYAOBaHHUE, CTIEIHATBHO TPEeIHA3HAYEHHOE WM MOATOTOBICHHOE I
3arpy3Kd WM M3BJICUCHUS TOIUIMBA M3 SIIEPHBIX PEAKTOPOB, KaK OHU ONpEACNCHBl B
myHkTe 1.1. BbIIE, KOTOpPOE MOXKET WCIIONB30BaThCA, KOTJAa PEaKTOp HaXOAWUTCS T
Harpy3Koi, Wil 00agaeT TEXHUIECKIMH BO3MOXKHOCTSMH JIJIsl TOYHOTO TTO3HIIMOHHPOBAHUS
I OPUECHTUPOBAHUSA, MO3BOJIONIMMU MPOBOJIUTH Ha OCTAHOBICHHOM PEAKTOPE CIOKHBIC
paboThl TIO TIEperpy3ke TOIUTUBA, MPH KOTOPBIX OOBIYHO HEBO3MOXHBI HETOCPEICTBEHHOS
HaOJFOIeHNe WV TIPSIMOM TOCTYH K TOIUIMBY.

PeakTopHBIe ynpasJisiionye cTep:KHA

CTep)KHI/I, CIICUAJIbHO NIPEAHA3HAYCHHBIC WJIW IMOATOTOBJICHHBIC IJIA YIIPABJIICHHUA CKOPOCTBIO
PpCaknu B AACPHBIX PCAKTOPAX, KaK OHU OIPCACICHBI B ITYHKTC 1.1. BBIIIC.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Croza e BKJIIOYal0TCs, TOMUMO YacTH, OTJIOMIAIOIECH HEHTPOHEI, €€ OMIOPHBIC U MOABECHBIC
KOHCTPYKIIHH, €CITH TTOCTaBKa MPOU3BOANUTCS PA3IEIHHO.

PeaxTopHbie TPyOBI BHICOKOTO AaBJIeHUS

TpyObl, KOTOpBIE CHENUANLHO MpPEIHA3HAYCHBI MM TIOJI'OTOBJICHBI JUIsl pa3MElIeHHs B HUX
TOIUITMBHBIX 3JCMEHTOB M TCIUIOHOCHUTENSI TIEPBOTO KOHTypa B pEaKTOpax, Kak OHHU
ompeneneHsl B TyHKTe 1.1. BeIme, mpm pabodeM maBieHWM, mpeBbimaromieM 5,1 Mlla
(740 dbyHT/KB. I10iM).

Hupxonnesnbie TPyObI

TpyObl wmm cOOpku TpyO W3 METALIMUECKOTO ITMPKOHWS WJIA €ro CIUIaBOB, 10 BECY
npebimaronme 500 kr B TeueHWe OO0T0 12-MECSYHOTO TMEpHOAa, KOTOpPhIC CIIEIHAIBHO
TIpeIHa3HAYEHBI WITH TTOATOTOBJICHBI JIJIS1 MCIIOJIB30BaHUS B peaKTopax, KaKk OHH OTIPEICIICHEI B
nyHKTe 1.1. BbIIlIe, ¥ B KOTOPBIX OTHOLICHHUE IO BeCy raHHs K IUPKOHMIO MeHbIe yeM 1:500.

Hacocbl mepBoro KOHTypa TenJI0HOCHTEJIsI

Hacocel, cnemmanbHO mnpenHa3HAYCHHBIE WM TOATOTOBJICHHBIC I HOAJACP:KAHUS
LUUPKYJISIUUA TETUTIOHOCUTENS MEPBOIO KOHTYpa SACPHBIX PEaKTOPOB, KaK OHU OMNPEICICHHI B
nyHkre 1.1. BbIie.

[NOACHUTEJIBHOE 3AMEYAHUE

CrnenmanbHO TIpe/THa3HAYCHHBIE WM TIOJI'OTOBJICHHBIE HACOCHI MOTYT BKITIOYATh CIIOXKHBIE,
VIUIOTHCHHBIC WJIM MHOTOKPAaTHO YIUIOTHEHHBIC CUCTEMBI I TPEIOTBPALICHUS YTCUKU
TEIUIOHOCUTENSl TIEPBOrO KOHTYpa, TE€PMETHYHBIE HACOCHI M HACOChl C CHCTEMaMH
MHEPIUATBHON MacChL. ITO OMpeIeIeHre KacaeTcss HacOCOB, aTTeCTOBAHHBIX 1Mo Kiraccy NC-1
WJTA KBUBAJICHTHBIM CTaHAapTaM.



2.1.

2.2.

HesinepHble MaTepuasbl Il peakTOpPoB
HeiiTepuii u TAKeIa5 BOAA

Hetitepuii, Tspkenmas Boga (OKMCH JeWTepusi) W J00Oe Npyroe COCAMHEHHE NeHUTepus, B
KOTOPOM OTHOIIICHHUE JCUTEpHs K aromMaM Bomopoja mpebimaer 1:5000, mpemHazHaueHHBIC
IUISL MCIIOJIb30BAaHUS B SIAEPHBIX peakTopax, KaK OHM OIpeAeneHbl B IyHKTe 1.1. Bble, B
KonmuuecTBax, mnpeBblmaromux 200 K aToMOB AedTepusi Asl JIOO0OM OAHOM CTpaHbI-
TTOJTydJaTelIsl B TEUCHHUE JII000TO 12-MECsIHOTO ITepHoIa.

SAnepHo-uncTelii rpadguT

I'padur, mMmeromuii cTeneHb YUCTOTHI BBINIE S-MHJUTHOHHBIX OOPHOIO DKBHBAJICHTA, C
IUIOTHOCTBIO Oonbire ueM 1,50 r/cM’, MpenHa3HAYCHHBIA UTS WCMONB30BAHHMS B SICPHBIX
peakTopax, Kak OHHM ONpeNeNieHbl B MyHKTE 1.1 BEIIE, B KONMYECTBAX, MPEBBIIIAIOIINX
3x10* kr (30 MeTpHYeCKUX TOHH) U JII0O0H OHOM CTPAaHBI-TIOTyYaTelsl B TSUCHHE JTH000r0
12-mecsraHOTO TIEpHOA.

IMPUMEYAHUE

Jis 1ienell AKCIIOPTHOTO KOHTPOJIS TPABUTENBCTBO OMPEACISICT, OYAYyT JH SKCIIOPTHEIC
MapTHH COOTBETCTBYIOIIETO BBIICYKa3aHHBIM XapaKTEPUCTHKaM TpaduTa UCIIOIh30BaThCS B
SIIEPHBIX PEaKTOpax.

YceTaHoBKM IS0 nepepaﬁoTKu Oﬁﬂy‘leﬂﬂblx TOIVIMBHBIX 3JICMCHTOB M o60pyImBalme,
CIICHHUAJIBHO MPEAHAZHAYCHHOC WIH MMOJAT0OTOBJICHHOE /1J151 3TOI'0

BBOJHOE 3AMEYAHUE

[Mpu mnepepaboTke OONYUEHHOTO SACPHOTO TOILIMBA IUTYTOHUH M ypaH OTHENSIOTCS OT
BBICOKOAKTHBHBIX TPOMYKTOB JCICHUS W JPYTHX TPaHCYPAHOBBIX AJIEMEHTOB. J[isi Takoro
pazlieNieHusl MOTYT HCIOJIB30BaThCsl pPa3liMyHbIe TEXHOJOTHYECKHe Tporecchl. OmHAKO co
BpemereM Tmporiecc "Ilypekc" cram Hamboliee pacmpOCTPaHEHHBIM WM TMPHEMIIEMBIM. OTOT
MPOIIECC BKJIIOYAET PACTBOPEHHE OOJIYUYCHHOTO SIACPHOTO TOIDIMBA B A30THOW KHUCIIOTE C
MOCIIEYIONIMM  BBIJICJICHHEM ypaHa, IUIyTOHHS W TPOMYKTOB JICNCHUS OKCTpaKIHEH
PaCTBOPHTENIEM C IIOMOIIBIO TPHOyTHII(ochaTa B OpraHUnIecKOM pa30aBHTEIIe.

TexHomoruveckue MPOLECChl Ha Pa3IUuYHBIX ycTaHoBKax Tuma "Ilypekc" aHamoruuHbl U
BKJIIOYAIOT: W3MENbUYCHHE OOJYyUYCHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAcTBOPECHUE TOIUIHBA,
SKCTPAKIIMIO PACTBOPUTENIEM W XPAHEHUE TEXHOJIOTHUECKOM >KUIKOCTU. MOXKET HMEThCs
TaKke 000pyIOBaHWE JUIS TEIUIOBOM JICHUTPAIMM HUTpaTa ypaHa, KOHBEPCHU HUTpara
IUIyTOHUS B OKHCh WJIM METall, a TakKe ISl 00paOOTKH KUAKHX OTXOJOB, COIEPIKAIINX
TIPOAYKTHI JIENIEHUS, 10 TOMY9IeHUsT (OPMBI, TIPUTOTHOW YIS MPOMOJLKUTEIHHOTO XPaHCHUS
i 3axopoHeHus. OJHAKO KOHKPETHBICE THIBI H  KOH(UTyparwms o0OpymOBaHUS,
BBIMOJIHSAFOIETO 3T (DYHKIIMH, MOT'YT Pa3IMyaThCs HA pa3IMYHbIX ycTaHOBKax Tuma "Ilypekc"
10 HECKOJIBKUM TPUYHHAM, BKJIIOYAs THIHI U KOJIMYECTBO OOIYUICHHOTO SIIEPHOTO TOTLINBA,
moJyTeKaniero nepepaboTke, W TPEANONaracMblii  TPOLECC OCAXKICHHUS W3BICKACMBIX
MaTepHaloB, a TakkKe TMPHUHIUNGI o0ecreueHnss Oe30MacHOCTH ¥ TEXHHYECKOTO
00CITy>KMBaHUS, IPUCYIIHE KOHCTPYKITUH JAHHOW YCTaHOBKH.



3.1.

3.2.

3.3.

"YcTaHoBKa 1 epepaboTKH 00TyUICHHBIX TOIUTMBHBIX DJIEMEHTOB' BKIIFOYACT 000PYIOBaHIE
Y KOMITOHEHTHI, KOTOPBIE OOBIYHO HAXOJSATCS B TIPSIMOM KOHTAKTE C OOYYCHHBIM TOILTHBOM H
OCHOBHBIMH TEXHOJIOTHYECKUMH TOTOKAMH SIJIEPHOTO MaTephana U MPOMYKTOB JCICHHS, H
HETIOCPEICTBEHHO YIIPABIISIOT UMH.

OTH TPOIECCHI, BKJIIOYAsl TIONHBIC CHUCTEMBI JJIsi KOHBEPCHHU IUTYTOHMS W TIPOU3BOJICTBA
METAUTNYECKOTO TUTYTOHHUS, MOTYT OBITh WICHTU(QUIIMPOBAHBI IO MepaM, IIPHHIUMACMBIM JIJIS
MPEIOTBPAIICHUS OMIACHOCTEH B CBSI3M C KPUTHIHOCTBIO (HAIIPUMED, MEPaMH, CB3AHHBIMH C
reoMerpucii), oOilydyeHHeM (HampuMep, MyTEeM 3allUThl OT OONYyUYCHHs) M TOKCHYHOCTBHIO
(HarmpuMep, MepaMH TI0 YACP KaHHUIO).

[Ipenmetsr 00OpynOBaHus, Ha KOTOPbIE, KAK CUUTACTCS, paclpoCTpaHsieTcsl 3HaUeHUe (pasbl
"u o0opynoBaHKE, CTIEHUATBLHO MpPEeIHA3HAUYCHHOE WM MOATOTOBIECHHOE" AJs MepepaboTKu
00JIy4EHHBIX TOIUIMBHBIX 3JIEMEHTOB, BKJIIOYAIOT:

MamuHbl 1715 pyOKH 00, Ty4eHHBIX TOINIMBHBIX 3JIeMEHTOB
BBOJIHOE 3AMEYAHUE

3T0 000pYAOBaHUE HCITONB3YETCS U BCKPBITHS 000JI0OUKH TOIDIHMBA C HIETBIO TIOCIICAYIONIETO
pacTBOpeHUsT OOIYUICHHOTO SIICPHOTO MaTepuaia. Kak mpaBHiIo, UCTIONB3YIOTCS CHCIHATBHO
MpeHa3HAYEHHBIC, CKOHCTPYMPOBaHHBIC Ui pPyOKM MeTala yCTPOMCTBA, XOTS MOXKET
WCTIOJIE30BAThLCS U 00JIee COBEPIIICHHOE 000PYI0BAHUE, HAIPUMED JIA3EPHI.

JIMCTaHIIMOHHO ~ ympaBisieMoe  O0OpyJIOBaHWE, CICIHAIGHO  TpPEJAHA3HAYCHHOE WU
MOJITOTOBJICHHOE JIJISI WCTIOJIb30BAHUSI HA YCTAHOBKE IO IepepadoTKe, KaKk OHAa OMpeleliecHa
BBIIIIE, JITIS1 PE3KH, PyOKH WM Hape3KH COOPOK, IyYKOB W CTEP)KHEH 00Ty4eHHOTO SIEPHOTO
TOTIJIHBA.

AuccosbBepnbl
BBOJIHOE 3AMEYAHUE

B nmuccompBepel OOBIYHO TMOCTYTMAEeT W3MeENbYEHHOE OTpaboTaBInee TOIUIHBO. B 3THX
0€30macHBIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOITydeHHBIN SIEpHBIA Marepual
pacTBopseTcss B a30THOM KHCJIOTE, M OCTaloluecs OOpe3KH O000JIOYEK BBIBOJATCSA U3
TEXHOJIOTUIECKOTO TIOTOKA.

BesomacHble ¢ TOYKHM 3peHHsS KPUTHYHOCTH pe3epByaphl (HampuMep, Malloro JHaMeTpa,
KOJIBLIEBBIE WJIM TIPSIMOYTOJIBHBIE PE3epByaphl), CIELUUATBHO IMpEAHA3HAUCHHBIE WIIN
HOJTOTOBJICHHBIE JUIA UCIIOIb30BAHMUSI Ha YCTAHOBKE II0 MEpepadOTKe, KaK OHU OIpPEIENICHbI
BBILIIE, 7SI PACTBOPEHUS OOIYUEHHOTO SAEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI BBIICPKUBATD
rOpAYyl0, BBICOKOKOPPO3HOHHYIO JKUAKOCTb M MOTYT JUCTaHLMOHHO 3arpyXarbCs |
TEXHUYIECKH 00CITYKUBATHCS.

JKCTPAKTOPHI U 000PYA0BAHME 151 IKCTPAKIIMH PACTBOPUTEIEM

BBOJHOE 3AMEYAHUE

B 3KcTpakTOpel € pacTBOpUTENEM MOCTYMaeT Kak pPacTBOp OOIYYEeHHOTO TOIUIMBA W3
JICCONTLBEPOB, TaK M OPraHMYECKUil pacTBOp, C TOMOIIBIO KOTOPOTO Pa3NeISIFOTCS ypaH,

HJ'IYTOHI/Iﬁ " OPOAYKTBI ACIICHUS. O60py,Z[OBaHI/Ie JUIA BKCTPAKIHU PaCTBOPUTCIICM OOBIYHO
KOHCTPYHUPYETCA TaKUM 06pa30M, YTOOBI OHO YAOBJICTBOPAJIO KCCTKUM SKCIUTYaTAlIUOHHBIM
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TpeOOBAHMSM, TAKUM, KaK JIUTEIBHBIN CPOK CITY’KOBI 0€3 TEXHUIECKOTO OOCTYKUBAHUS WIIH
JIeTKasl 3aMEHSIEMOCTh, TMPOCTOTa B JKCIDIyaTallil M YIPaBICHWU, a TaKKe TUOKOCTh B
OTHOIIICHUH U3MEHEHUS TTapaMeTPOB TpoIiecca.

CrienuanbHO TIpeHa3HAYEHHBIC HITH TIOITOTOBJICHHBIE SKCTPAKTOPBI C PACTBOPUTEIIEM, TaKHE,
KaK Haca/IOYHbIC WIN IyJILCAIIMOHHBIC KOJIOHHBI, CMECUTEIHHO-OTCTOMHEIC armapaThl HITH
[EHTPOOCKHBIC KOHTAKTHBIC alllapaThl JUIs HCIONB30BaHUS HA YCTAHOBKE MO 00OpabOTKe
OOJIy4eHHOT0 TOIUTHBA. ODKCTPAKTOPHl C PACTBOPUTENIEM JOJKHBI OBITh YCTOWYHMBBI K
KOPPO3UOHHOMY BO3JICHCTBUIO a30THOM KHCIOTBL. DKCTPAKTOPBI C PAaCTBOPUTENEM OOBIYHO
W3TOTaBIMBAIOTCS C  COONIOJICHMEM YpPE3BBIYaiHO BBICOKMX TpeOOBaHWM  (BKITIOUAs
NPUMEHEHHE CIICIMATBLHBIX METOJIOB CBapKHU, MHCIICKIINIA, 0OeCTIeUeHUE W KOHTPOIIh Ka4ecTBa)
U3 MaJOyIJICPOJUCTBIX  HEPXKABCIOIIMX  CTajel, THUTaHa, IMPKOHUS WM  JIPYTUX
BBICOKOKaYEeCTBCHHBIX MaTEPUAJIOB.

XuMHYecKHe pe3epByaphl JJIs BbIACPKUBAHUA MJIM XPAHEHUS
BBOIHOE 3AMEYAHUE

Ha stame skcTpakiuu pacTBOpUTeNeM 00pa3yrOTCs TPU OCHOBHBIX TEXHOJOTUYECKUX ITOTOKA
KHUIKOCTH. Pe3epByapbl IJisl BBIICPKUBAHUS HIIM XPAHCHUSI MCTIONB3YIOTCS B JalbHEUIICH
00paboTKe BCEX TPEX MTOTOKOB CIICTYIONTUM 00pa3oM:

a) pacTBOp YHCTOrO a30THOKUCIOIO ypaHa KOHILICHTPUPYETCS BbIAPUBAHUEM U
TIPOUCXOIUT MPOIIECC NEHUTPAINH, TAE OH MPEBpAIIacTCsl B OKCHI YpaHa. ITOT OKCHII
TTIOBTOPHO HCITOJIB3YETCS B SIIEPHOM TOIUTUBHOM ITHKIIC;

b)  pacTBOp BBICOKOAKTMBHBIX TPOAYKTOB JICNICHHS OOBIYHO  KOHICHTPHUPYETCS
BBIIAPUBAHUEM U XPAHUTCS B BUJIC KOHLIEHTPUPOBAHHOM KUAKOCTH. DTOT KOHLIEHTpAT
MOKET BIIOCJICJICTBMM TIPOMTH BBINIAPWBAHWE WM OBITh TpeoOpazoBaH B (opmy,
MIPUTOJTHYIO JUIS XPAaHEHHUS WU 3aXOPOHEHUS;

C)  pPacTBOp YHCTOTO HUTpATa IUTyTOHUS KOHICHTPUPYETCS M XPAHUTCS JIO TIOCTYILICHUS Ha
JaTbHENIINE 3Tarbl TEXHOJIOTWYECKOro Tpolecca. B wacTHOCTH, pesepByapsl st
BBIJICPKUBAHU WM XPaHEHUSI PACTBOPOB TUTYTOHUSI KOHCTPYHUPYIOTCS TaKUM 00pa3oM,
4TOOBI M30€KaTh CBS3aHHBIX C KPUTUYHOCTHIO TPOOJIEM, BO3HHUKAIOUINX B PE3YJIbTATE
W3MCHEHUH B KOHIIEHTPAIMH WK (hOpME TAHHOTO TIOTOKA.

CrienanbHO TMpeHa3HAuYEHHbIE WM TOJATrOTOBICHHBIE PE3E€PBYaphl ISl BRIACP)KUBAHUS WU
XpaHEHUs! Ui WCIOJIb30BaHUsSI Ha YCTAHOBKE IO MepepadOTKe OOIyYeHHOTrO TOILUIHBA.
PesepByaps! A7s1 BELIEP:KUBAHUS WM XPAHEHUS! TOJDKHBI OBITh YCTOWYMBEI K KOPPO3UOHHOMY
BO3JICHCTBUIO A30THOW KHCIIOTHI. Pe3epByapbl JUIs BBIICPKUBAaHHUS WA XPaHCHUS OOBIMHO
W3TOTABIHMBAIOTCS W3 TaKUX MAaTEepPHUalIOB, KaK MaJOYTJIEpPOAMCTHIE HEp)KaBEIOIINE CTallH,
TUTaH WIA LUPKOHWH WIM JAPYTHE BBICOKOKAYECTBEHHBIC MaTepHanbl. PesepByapbl s
BBIICPKUBAHUS WM XPAaHEHUS MOTYT OBITh CKOHCTPYHPOBAaHBI TaKMM 00pa3oM, YTOOBI HX
IKCIUTyaTalus ¥ TEXHUUECKOe 00CTyKMBaHUE TIPON3BOIMIINCH TUCTAHIIMOHHO, © MOTYT HMETh
clielyIoIIre 0COOEHHOCTH C TOUKHU 3peHHUs KOHTPOJISA 3a SIIEPHON KPUTHIHOCTBIO:

1)  OOpHBI SKBHBAJEHT CTCHOK WM BHYTPEHHUX KOHCTPYKLIMH paBeH MO MEHBILIEH
mepe 2%, 160

2)  UMIMHAPUYECKUE pe3epByapbl MMEIOT MakcUMajbHbIA auamerp 175 mm (7 mioiMoB),
6o

3) MPSMOYTOJILHBIM MJTM KOJIBLIEBOM PE3EpPBYyap HMMEET MaKCUMAaJIbHYIO IIUPUHY 75 MM
(3 mroiima).



3.5.

3.6.

CucreMa KOHBEPCHM HUTPATA INIYTOHUS B OKCH]
BBOJIHOE 3AMEYAHUE

Ha GonpiimHCTBE yCTaHOBOK IO MepepabOTKe STOT KOHEUHBIH MpoIece BKIIOYAET KOHBEPCHIO
pacTBopa HUTpara IUIYTOHMS B OBYOKHCH IUTYTOHHS. B 4YMCIIO OCHOBHBIX ONEpanuii 3TOrO
mporiecca BXOAAT: XpaHEHHWE M KOPPEKTHUPOBKA MCXOTHOTO TEXHOJOTMYECKOrO Marepuana,
OCaKJICHUE U pa3ZieJIeHNe TBEPAO 1 KUAKOH (ha3bl, MPOKAIMBaHKUE, OOpaIlEHHE C TPOAYKTOM,
BEHTWISIIKS, OOpalieHre ¢ OTXOAaMH U YIIPABICHHUE MPOLIECCOM.

3aMKHYTBIe CHUCTEMBI, CIICHHUAJIBHO IMPEAHA3HAUYCHHBIC WJIM IIOATOTOBJICHHBIC JIA KOHBCPCHUU
HUTpATa IUTYTOHUA B OKCUJ TUTYTOHUS, B YHaCTHOCTH, O60py2[0BaHHBIe TaKNM O6p330M, YTOOBI
n30€eKaTh JOCTWOKCHUS KPUTUYHOCTU W PpaaruallMOHHBIX 3(1)(1)6KTOB, a TakKXKC CBCCTH K
MHUHUMYMY OIIACHOCTH, CBA3aHHBIC C TOKCHUYHOCTBIO.

CucreMa KOHBEPCHH OKCH/IA INIYTOHUSA B METAILI
BBOJIHOE 3AMEYAHUE

DTOT mporece, KOTOPhI MOXKET OBITh CBS3aH C YCTAaHOBKOH IO TepepabOTKe, BKIIIOYACT
(TOpUpOBaHUE IBYOKHUCH ILTyTOHHSI, OOBIYHO C MPUMEHEHHUEM BBICOKOAKTHBHOTO (PTOPHCTOTO
BOIIOPOJa, C IUENbI0 TMONy4eHUs (TOpUAA IUIYyTOHHS, KOTOPBIH  BIIOCICICTBUH
BOCCTaHABJIMBACTCS C TIOMOIIBI0 METAIUTYECKOTO KalbIUS BEICOKOW YUCTOTHI 10 MOTYYCHUS
METAIUTNYECKOTO TUTyTOHUS U (PTOpHIA KaIbIHS B BUJE [IUIaKa. B 4MCII0 OCHOBHBIX Olepariuii
JTAHHOTO TIpoIlecca BXOMAT: (propupoBaHue (HampuMmep, ¢ MPUMEHEHHEM O0OpYIOBaHUS,
COZICpIKaIllero  OMaropojHbIC METAUThl WM 3alMIICHHOTO TMOKPBITHEM W3  HHUX),
BOCCTaHOBJICHHE MeTajula (HampuMmep, ¢ TNPUMECHEHHEM KEpaMUUYEeCKUX  THUIIIEH),
BOCCTaHOBJICHHE IIUIAKa, OOpaIlleHue C MPOIYKTOM, BEHTHIISIHS, OOpaIlleHHe ¢ OTXOJaMH U
yIpaBJICHHUE TPOLIECCOM.

3aMKHYTI>Ie CUCTEMBI, CIICHHUAJIbBHO IIPCIHA3HAYCHHBIC WM  MOATIOTOBJICHHBIC  OJIA
MMPOMU3BOACTBA MCTAUIMYCCKOI'0 IINIYTOHHUA, B YaCTHOCTH, 060pyI[OBaHHI>IC TaKUM O6p330M,
yTOOBI U30EKATh JOCTHKCHUA KPUTHUYHOCTU U paJUallMOHHBIX 3(1)(1)6KTOB, a TaKKC€ CBCCTH K
MHUHUMYMY OIIACHOCTH, CBA3aHHBIC C TOKCHUYHOCTBIO.

YcTaHOBKH UTsl N3rOTOBJIEHNUS TOIUIHBHBIX 3JIEMEHTOB

"YcTaHOBKA M1 H3TOTOBJICHUS TOTUTUBHBIX 2JIEMEHTOB'" BKIIIOUAET 000pYTIOBAHHE:

a)  KOTOpOe OOBIYHO HAXOJUTCS B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTHYECKHM
MOTOKOM SIIEPHOTO MaTepualia WM HETOCPEICTBEHHO 00padaThIBACT €ro, WA IKe
YIPaBIISET UM, WIIH,

b)  KOTOpOe repMeTH3HpYyeT SACPHBIA MaTepuail BHYTPH O0OIOUKH.

YceTraHoBKH 1Sl pa3fiesieHUs] H30TONOB ypaHa W 000pyd0BaHHe, KpOMe aHAIMTHYECKUX
NpUGOPOB, crielHAIbHO NPeHA3HAYCHHOE MJIM IIOAT0TOBJIEHHOE /I 3TOr0

[Ipeamersr 000pymOBaHMS, HA KOTOPBIC, KaK CUUTACTCS, PACIPOCTPAHSICTCS 3HAUYCHHE (hpasbl
"o0opysOBaHUE, KPOME AHAIUTHYCCKUX TPHOOPOB, CHEIHAILHO TMpPEAHA3HAYCHHOS WIIN
TTOATOTOBIICHHOE" JIJIS pa3eiCHHs U30TOIIOB ypaHa, BKIIOYAIOT B ceOs:



5.1.

5.1.1.

I'azoBble ueHTpmbym H Yy3JIbl 1 KOMIIOHCHTDLI, CNICHUAJTBHO IIPCIHASHAYCHHBLIC WJIH
MOATOTOBJICHHBIC 1JISI UCIIOJIB30BAHUA B Ira30BbIX ueHTpnq)yrax

BBOJIHOE 3AMEYAHUE

l"azoBast neHTpHyra 0OBIYHO COCTOMT U3 TOHKOCTEHHOTO(bIX) LIIMHAPA(OB) AUAMETPOM OT
75 mm (3 mroitma) 1o 400 MM (16 mTIOWMOB) ¢ BEPTHKATLHOM IIEHTPAILHOM OCHIO, KOTOPEIH(e)
moMmemieH(bl) B BaKyyM W BpaIiaeTcs(I0TCs) C BBICOKOW OKPYXKHOW CKOPOCTBIO TTOPSIKA
300 m/c wnu Gonee. s MOCTIOKEHHST OONBIIOW CKOPOCTH KOHCTPYKIMOHHBIE MaTepHalibl
BPAIIAIONINXCS KOMIIOHEHTOB JOJDKHBI MMETh BBICOKOE 3HAUEHHE OTHOIIEHHS MPOYHOCTH K
IUIOTHOCTH, a POTOpHasi cOOpKa W, CIEeIOBATENIbHO, OTIENHHBIE €€ KOMIOHEHTHI JIOJIKHBI
W3TOTOBJISITBCS C BBICOKOM CTETEHBIO TOYHOCTH, YTOOBI pasbananc ObI MUHMMAaJbHBIM. B
OTJIMYME OT JIPYTHX LEHTPUQYT razoBas LeHTpUdyra 1 oboramieHus ypaHa UMEeT BHYTPH
POTOPHOM KaMephbl Bpammaromnyrocs(uecs) meperopoaxy(u) B ¢gopMe AWCKa M HEMOIABIDKHYIO
cucteMy mnogaud U otBoza ra3a UFs, cocTosiryio mo MeHslled Mepe W3 TpeX OTAEIbHBIX
KaHaJoB, 1Ba M3 KOTOPBIX COEAWHEHBI C JIOMATKaM{, OTXOAAIIMMH OT OCH POTOpa K
riepudepuitHOil YacTH POTOPHONW Kamephl. B BakyyMmMe HaXOOWUTCS TakKe PSIIT BaKHBIX
HEBPAIIAIOMINXCS 2JIEMEHTOB, KOTOPBIE, XOTA M UMEIOT 0COOYI0 KOHCTPYKITHIO, HE CIIOXKHBI B
W3rOTOBJICHNH U HE M3TOTOBISIIOTCS 3 YHUKAJIBHBIX MaTepuaiioB. LleHTpudyxHas ycTaHOBKa,
OJTHaKO, TpeOyeT OONBIIOr0 YWClia ATUX KOMIIOHEHTOB, TaK YTO HX KOJIWYECTBO MOXKET
CITy’KUTh BaKHBIM HHAUKATOPOM KOHEYHOTO MCIIOIH30BAHHS.

Bpamaronmecst KOMIIOHEHTBI
a)  Ilonnsie poTopHbIe COOpKH:

ToHKOCTEHHBIE LIMIMHAPHI WIN PsiJ COEANHEHHBIX MEXy cOOOH TOHKOCTEHHBIX LIIMHAPOB,
M3TOTOBJICHHBIX W3 OXHOTO WM OOJiee MaTepHalioB C BBHICOKMM 3HAYCHHEM OTHOLICHHS
MIPOYHOCTH K INIOTHOCTH, yKka3aHHbIX B [IOSICHUTEJIBHOM 3AMEYAHUU k HacTodmeMy
pasneny. CoeqWHEHNE IMIMHAPOB MEXIy COOOW OCYITICCTBISETCS TPH ITOMOIIMH THOKUX
CIb()OHOB WJIM KOJIEH, OmHMCaHHBIX B dactu 5.1.1.¢) mmwke. CoOpaHHBIM pOTOp HMEET
BHYTPEHHIOIO(ME) TIeperopoIKy (1) 1 KOHIIEBBIE Y3IIbl, ONMMCaHHbIC B YacTsX 5.1.1.d) u ) Hike.
OnHako noHast cOOpKa MOXKET OBITh OCTABIICHA 3aKa3YMKy B YACTUYHO COOpPaHHOM BHJIE.

b)  Potopubie TpyOBI:

CrenuanbHO NpeJHa3HAYEHHbIE WIIM IOATOTOBJIEHHbIE TOHKOCTEHHBIC LIMIMHAPHI C TOJIIUHON
creakn 12 mm (0,5 groiima) wm MeHee, auameTpom or 75 MM (3 motima) go 400 MM
(16 moiiMOB), H3rOTOBJIEHHBIE W3 OJHOTO WM 0o0Jee MaTepHanoB, HUMEIOIIMX BBICOKOE
3HAQYEHUE OTHOIIEHUS TMPOYHOCTH K IUIOTHOCTH, yka3aHHbIX B I[IOSCHUTEJIBHOM
3AMEYAHHWMU x HacTosmeMy pa3ieny.

c¢)  Konbua nnu cunsgonss:

KommoneHnTsl, crienmansHO TpeHa3HauYeHHbIE WIH TTOATOTOBICHHBIE JUIS CO3ZaHUSI MECTHOM
OMOPBI sl POTOPHOM TPyOBl WM COEAMHEHHsA psiga poTopHBIX TpyO. CuiabdoHsI
MIPENICTABIISIOT COO0I KOPOTKHE MWIMHIPH ¢ TommuHOW creHku 3 MM (0,12 mroiima) wim
MeHee, auameTrpoM ot 75 MM (3 mroiima) 10 400 MM (16 ar0HMOB), UMEIOIIUX OAUH TOdp U
W3TOTOBJICHHBIE W3 OJHOTO W3 MAaTepHajoB, HUMEIOMIMX BBICOKOE 3HAUYEHHUE OTHOLICHHS
MIPOYHOCTH K MIOTHOCTH, YKazaHHbIX B [IOSICHUTEJIBHOM 3AMEYAHWMU k HacTosmeMy
pasneny.



5.1.2.

d)  Ileperopomxu:

Kommonentsl B (opme mmcka mumamerpoM oT 75 mMm g0 400 MM (ot 3 mo 16 mroiimoB),
CHENHUATbHO TPEHA3HAYCHHBIC WM IOJTrOTOBJICHHBIC UIS YCTAHOBKH BHYTPH POTOPHOMU
TpYOBI NEHTPU(YTH C NENBI0 U30JIUPOBATH BBITYCKHYIO KaMepy OT TJIaBHOW pa3ieiIMTEILHON
KaMepbl ¥ B HEKOTOPBIX CIyYasxX sl yaydnieHus wpkyisiiun raza UFs BHyTpU Ti1aBHOI
paz3leNnUTeIbHOW KaMephl POTOPHOM TPYObl M HM3TOTOBICHHBIE W3 OJHOTO W3 MATEPUAJIOB,
MMCIOIUX BBICOKOEC 3HAUCHHE OTHOIICHHS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[NOSACHUTEJIBHOM 3AMEYAHNMU k HacTosImEMy pa3ieiy.

e) BepxHaue/HIKHIE KPBIIITKY:

KommonenTs! B (hopme mucka muamerpoM oT 75 mm (3 mioiima) mo 400 mm (16 mroiimoB),
CHENUATbHO TPEIHA3HAYCHHBIC WM TIOATOTOBICHHBIE TaKuM 00pa3oM, 4YTOOBI TOYHO
COOTBETCTBOBATh JAUAMETPY KOHIIOB POTOPHOI TpyOBl M Onaromaps dtomy ynepxwuBath UF
BHYTpH €€. DTH KOMIIOHEHTHI MCIONB3YIOTCA U TOTO, YTOOBI MONAEPKUBATh, yAePKUBATH
WA COAEp)KaTh B ce0€ KaK COCTABHYIO YacTb AJIEMEHTHI BEPXHETO IMOIIWIHMAKA (BEPXHS
KpBIIIKA) WM CIY)XKHTh B KAueCTBE HECYIEH YacTW BpAINAIOIIUXCS DJICMCHTOB
AIIEKTPOIBUTATENS M SJIEMEHTOB HI)KHETO TOIIIAITHUKA (HIKHSASA KPBIIIKA), H U3TOTOBIISIOTCS
W3 OJHOTO W3 MAaTepPHAlOB, HMMEIOMIMX BBICOKOE 3HAYEHHE OTHOMICHHS MPOYHOCTH K
wiotHocTH, yka3zaHHbIX B [IOACHUTEJIBHOM 3AMEYAHUMU k HacTosieMy pasaeny.

INOACHUTEJIbBHOE 3AMEYAHUE
J171s1 Bpaluarommxcs KOMIIOHEHTOB IIEHTPHU(YT UCTIOIB3YIOTCS CIIETYIOIINE MaTepHalbl:

a)  MapTCHCHTHOCTapeIOlMe CTaIW, HUMEIOIIMEe MaKCHMAIBHBIN IIpeles NPOYHOCTH Ha
pactsmxerne 2,05 x 10° H/m® (300 000 pynt/xs. aroiim) wm Goree;

b)  aTOMHUHHEBBIC CIUIABbI, HMEIOIINE MAKCUMAIBHBIN MPEeIes MPOYHOCTH Ha PACTSHKCHHUE
9 2 o
0,46 x 10" H/m” (67 000 dyHT/KB. AroiiM) miu Oonee;

c) BOJIOKHUCTBIE (HUTEIIOMOOHBIC) MaTepHaibl, IPHUTOTHBIC IS WCIIONB30BAHUS B
KOMITO3UTHBIX CTPYKTYpax M HMEIOIIME 3HAYeHHS YIENBHOTO MOAYIS YIPYTOCTH
123x10°M umm Gomee M MAaKCHMAILHOIO YACIBHOrO MpeleNa HPOYHOCTH Ha
pactsokerre 0,3 x 10°M mwmm Gomee ("ymeldbHBIH MOMYNb YIPYTOCTH' - 3TO MOZIYIb
IOwnra B H/Mz, JIEJICHHBIN Ha YJIeIbHBINA BEC B H/E ; "MaKCUMAaITLHBIN YICTBHBIA TTPEIeIT
MIPOYHOCTH Ha PACTSHKCHUE" - 3TO MAKCHMATBHBIN TIPEIEN MPOYHOCTH HA PACTSKCHUE B
H/M?, neseHHblit Ha yAeIbHBIN BEC B HA).

CraTHyecKkne KOMIOHEHThI
a) IToqIMIMHUKY ¢ MarHUTHOM TIOJIBECKOM:

CrneuunanabHO NpeHa3HaueHHBIE HIM IOATOTOBJICHHBIEC MTOIIUITHUKOBBIC Y3IIbl, COCTOSIIHUE U3
KOITBIICBOTO MAarHWTa, TOJBEIICHHOrO B 00OMMe, cojepKamield IeMIIpHUPYIOILYI Cpenry.
O6oiima m3rotoBsiercst w3 croiikoro k UFs wmarepmana  (cm. [IOSICHUTEJIbBHOE
3AMEYAHMUE « pazgeny 5.2.). MarHur cOeMHSCTCS C TIONIOCHBIM HAKOHCYHHUKOM HITH
BTOPHIM MarHWTOM, YCTaHOBJICHHBIM Ha BEpXHEW KpBILIKe, OonucaHHOW B pasnene 5.1.1.e).
Maraut MoxeT UMeTh (OpPMY KOIbIIa C COOTHOIICHHEM MEXIY BHEIIHHM W BHYTPEHHUM
IMaMeTpaMy, MEHBIIUM WK paBHBIM 1,6:1. Maraut MoxeT umets opMy, 00eCTICUNBAIOIIYTO
HavyanbHyto nponunaemMocts 0,15 'a/m (120 000 eauann CI'C) nnm Gonee, WM OCTATOYHYIO
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HamMarHW4eHHOCTh 98,5% wnm Oonee, WM TPOW3BENECHHE HWHAYKIMH Ha MaKCHMAJIbHYIO
HanpspkeHHOCTh nomst Gonee 80 kJlx/M® (10'Tc.). KpoMe OOBIUHBIX CBOMCTB MaTepuana,
HEOOXOMUMBIM  TIPEJIBAPUTEILHBIM ~ YCIIOBHEM  SIBJISICTCSl OTPaHWYCHHE OYECHb MATBIMU
momyckamu  (meree 0,1 MM wmm 0,004 mroiiMa), OTKIIOHGHHSI MAarHUTHBIX OCEH OT
TeOMETPHYECKUX Oceil Wi obecredeHre 0co0oi TOMOT€HHOCTH MaTepralia MarHuTa.

b)  [NommmmHuKK/ AeMIIpepsI:

CrienManbHO TIPeHA3HAYCHHBIC WM ITOJITOTOBJICHHBIC MOJIIUITHUKY, COJACPXKAIUe Y3ell
OCB/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHbIA Ha nemidepe. Och OOBIYHO IPEACTABIACT
co00H BaJl U3 3aKaJCHHOW CTaaM ¢ OIHHUM KOHIIOM B (popMe MoJaycdepbl, U CO CpeACTBAMH
MOJICOCTMHEHNUS K HIDKHEH KpbIIlIKe, onmucaHHou B pazzaene 5.1.1. e), Ha apyrom. Ban, ognako,
MOXET OBITh COEAWHEH C THIPOAWHAMUYCCKUM TOAmMITHUKOM. Komnbio umeer dopmy
TaOJICTKH ¢ MMOTyc(HepHUECKUM YTITyOJIeHHEM Ha OHOM IMMOBEPXHOCTH. ITH KOMITOHEHTHI 9acTO
MOCTABJISIOTCS OTACIBHO OT JeMiiepa.

c) MornexyIspHbIe HACOCHI:

CrienManbHO TIPEAHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC IWIMHAPHI C BBHITOYCHHBIMH HITH
BBIIABIIEHHBIMA BHYTPH CIHHPAJbHBIMA KaHAaBKaMH U C BBICBEPIICHHBIMHA BHYTPH
OTBEPCTUSAMU. TUMOBBIMHU pa3MEPaMHU SBJIAIOTCS CIEAYIOIIME: BHYTPEHHUM TUaMeTp OT 75 MM
(3 motima) mo 400 mm (16 groiimoB), TommuHa crenkd 10 mm (0,4 mrotima) wiu Gojee, ¢
JUIMHOHM, paBHOW jauamerpy wiu Oombiie. KaHaBku OOBIYHO WMEIOT MPSIMOYTOJIBHOES
roriepedHoe ceueHue u riryouny 2 mu (0,08 mrofima) mm Goree.

d)  Cratopsl nBUraTenei:

CrienanbHO TIPEAHA3HAYCHHBIC WM TOATOTOBICHHBIE CTATOPhI KOJBLEBOW (DOPMBI JUIS
BBICOKOCKOPOCTHBIX MHOTO()a3HBIX T'MCTEPE3HMCHBIX (MM PEAKTHBHBIX) 3JICKTPOIBUIATEIICH
MEPEMEHHOI0 TOKA JJIi CHHXPOHHOH pabOThl B YCIOBHSX BakyymMa B JHala30HE YacTOT
600-2000 I'm 1 B mmamazone momHocteir 50-1000 BA. Ctatopbl cocTOAT U3 MHOTrOQa3HBIX
00OMOTOK Ha MHOTOCJIOHHOM JKEJIC3HOM CEpJICUHHUKE C HU3KUMH MOTEPSIMH, COCTABICHHOM U3
TOHKUX IUIACTHH, 00BIYHO ToymuHOM 2,0 MM (0,08 mrotiMa) mim MeHee.

e)  Kopnyca/npuemurku nuentpudyru

KoMrmoHeHTsI, crienuaiibHO MTpeHa3HAYCHHBIC WM TTOITOTOBIICHHBIC /IS Pa3MEIICHUS B HUX
cOOpKH POTOPHOM TPYOBI Ta30BOi IeHTpUGyru. Kopimyc cOCTOMT U3 KECTKOro LUIMHIPA C
tommuHON cTeHku A0 30 MM (1,2 mroiiMa) ¢ mpenm3uoHHO 0O0pabOTAHHBIMH KOHIIAMH JUIS
YCTaHOBKM TIOJAIIMITHUKOB WM C OJHUM WJIA HECKONbKUMHU (pIIaHIIaMH JUIsi MOHTaXa.
OOpaboTaHHBIC KOHIBI TAPAIUICIBHBI APYT APYTy W TEPICHAWKYJISPHBI MPOIOIBHOW OCH
mrHApa B mpeaenax 0,05 rpamyca wim MeHee. Kopimyc MOKeT TarkKe MPenCTaBiIsAThL COOOH
KOHCTPYKIIHIO STYCUCTOTO THUIIA JJIsl pa3MEICHUs B HEM HECKOJBKUX pOTOPHEIX TpyO. Kopmyca
M3TOTABIMBAIOTCS U3 MaTepPHAIOB, Koppo3uecTolkux K UFg, WiTH 3aluIaroTcst HOKPBITUEM W3
TaKUX MaTepUaJIOB.

1) JloBymiku:

CrienMaibHO TIpeTHA3HAYCHHBIC WJIM TOJrOTOBJICHHBIC TPYOKH BHYTPEHHHM JHAMETPOM JI0
12 mm (0,5 mrotima) auist m3BnedeHus ra3za UFg w3 poropHOii TpyObl o MeTomy TpyOku Iluro
(T.€. C OTBEpCTHEM, HANPaBICHHBIM HAa KPYrOBOW MOTOK T'a3a B POTOPHOH TpyOe, K MpHMeEpy,



5.2.

5.2.1.

MTOCPENCTBOM H3rHMba KOHIIA PATUaibHO PACIOJIOXKEHHONH TPYOKH), KOTOPBIE MOXKHO
MIPUKPETIUTH K IIECHTPAJILHOM CUCTEME U3BJICUCHUS ra3a. TpyOKu M3rOTOBICHBI U3 MAaTCPHUAJIOB,
KopposuecToiikux K UFg, Win 3aluIaroTcs MOKPHITUEM U3 TAKUX MATEpHAJIOB.

CrnenuanbHO NpeTHA3ZHAYEHHbIE WIH TOATOTOBJICHHBIE BCIOMOTaTe/IbHbIE CHCTEMBI,
000py10BaHNEe W KOMIIOHEHTHI JJISl WCMOJIB30BAHUSI HA Ta300eHTPH(YKHOI yCTAHOBKE
o 000raleHHIo

BBOJHOE 3AMEYAHUME

BcnomorarenpHble cucTeMbl, 000pYAOBaHNE U KOMIIOHEHTHI I'a30LeHTPU(YKHON YCTaHOBKH
MO 00OTAILICHUIO MPEACTABIAIOT COOOH CUCTEMBI YCTaHOBKH, HeoOxoanumble st mofadn UFs B
HEHTPU(YTH, U CBS3M OTACNBHBIX LEHTPU(Yr Mexmy co0oil ¢ Leibio 00pa3oBaHUS
KacKamoB (WM CTyIIEHEH), 9ToObI MOCTHYh OoJice BBICOKOTO OOOTAIleHUS W H3BJICUYD
"mponykt" u "xBocthl" UFs u3 meHtpudyr, a Takxke oOopynoBaHHE, HEOOXOAUMOE IS
MPUBEICHUS B ISUCTBUE NEHTPUMYT WK JUIS YIIPABICHUS YCTAaHOBKOM.

O6prano UF¢ mcnapsiercst W3 TBEpABIX BEIIECTB, ITOMEHICHHBIX BHYTPH IIOJOTPEBACMBIX
aBTOKJIABOB, M TOJAaeTci B Ta3000pa3HOil QopmMe K LEHTpUdyram uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackama. "Ilpomykt" m "xBoctel" UFg, mocTymaromue w3
HEHTPUGYT B BUAE ra3000pa3HBIX MOTOKOB, TAKKE MPOXOAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOIPOBOIOB KacKaJa K XOJOAHBIM JIOBYHIKaM (paOOTalOIMM TIPH TEMIIEpaType OKOJIO
203K (-70°C)), rme OHM KOHICHCHPYIOTCS M 3aTeM MOMEHIAIOTCS B COOTBETCTBYIOLINC
KOHTEIHepH! I TPAaHCIIOPTUPOBKH WM XpaHEeHHWs. Tak KaK yCTaHOBKA MO OOOTaIIeHHIO
COCTOMT M3 MHOTHX TbICSY ILEHTpU(YT, COOpaHHBIX B KacKaabl, CO3JAl0OTCA
MHOTOKHJIOMETPOBBIE KOJJIEKTOPHBIE TPYOOIPOBOABI KACKAIOB C THICSMAMHU CBAapHBIX LIBOB,
IpHYEM CXeMa OCHOBHOM YacTH MX COSIMHEHHH MHOTOKpATHO moBTopsiercsi. OGopynoBanue,
KOMIIOHEHTBI M CHCTEMBI TPYOOIPOBOZOB M3TOTOBIAIOTCS C COONIONCHUEM BBICOKHX
TpeOOBaHMI K BaKyyM-TUIOTHOCTH U YHCTOTE 0OPaOOTKH.

CucreMbl oaaYu/cUCTEMbI 0TBO/AA "'MpoaykTa' U ""XBOCTOB"

CrneuuanbHO MpEeNHA3HAUYCHHBIC WM [OJATOTOBJICHHBIE TEXHOJOTMYECKHE CHUCTEMBI,
BKJIFOYATOIIE:

MUTAIONINE aBTOKJIABHI (WM CTaHIMU), Wcnoib3yemble st nogaun UFg B kackajpl
ueHtpudyr npu gasiaenun 10 100 xIla (15 GyHT/KB. I10HM) U IPU CKOPOCTH 1 KI/4 MK
Ooitee;

necyOnuMaTopsl (WM XOJIOJHEIC JIOBYIIIKH), UCIIONB3yeMbie st BhiBeneHus UFg u3
KackamoB npu AasiaeHuu 10 3 klla (0,5 ¢pyHT/KB. Aroiim). JlecyOaumaTopbl CrioCOOHbI
oxmaxaateest 10 203 K (-70°C) u HarpeBatbes 10 343 K (70°C);

cTanmuy "mpomykra' ®W "XBOCTOB", HWCHoip3yeMmble i nepememieHuss UFg B
KOHTEHHEPBI.

Ota ycTaHOBKa, 000PYAOBaHUE M TPYOOTIPOBOJIBI MTOTHOCTHIO M3TOTABIMBAIOTCS M3 CTOMKHX K
UFs marepuanoB wim 3amumaroTcs mokpeitheM w3 HuX (cM. TIOSICHUTEJIBHOE
3AMEYAHUE k panHOMYy pa3zzmeny) ¢ COONIOJICHHEM BBICOKMX TpeOOBaHUU K
BaKyyM-TUIOTHOCTH U YUCTOTE 0OPa0OTKH.
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5.2.2.

5.2.3.

5.24.

ManmuHHbIE CHCTEMBI KOJUICKTOPHBIX prﬁOHPOBOZ[OB

CrenpanbHO TIpeJHA3HAUYEHHbIE WM TIOJTOTOBIEHHBIE CHCTEMBI TPYyOONPOBOJOB U
koiiektopoB it yaepkanust UFg BHyTpHm 1eHTpHU]YXKHBIX KackagoB. OTa CeTb
TpyOOIPOBOIOB OOBIYHO TPE/ICTABIAET COO0H CUCTEMY C "TPOMHBIM" KOJJICKTOPOM, M KaX/1as
neHTpudyra COeMHEHA ¢ KAXIbIM 13 KOJUIEKTOPOB. ClIeI0BaTEEHO, CXeMa OCHOBHOHN YacTH
WX COEIMHEHHS MHOTOKPATHO MOBTOpsieTcs. OHa MOJHOCTHIO M3TOTABIMBAETCS U3 CTOMKHX K
UFs matepuamoB (cMm. TIOSICHUTEJIBHOE 3AMEYAHUE x HactosmieMy pasieny) c
COOJTIOZICHUEM BBICOKHX TPEOOBAHMH K BAKYYM-TUTIOTHOCTH U YHCTOTE 00PaOOTKH.

Macc-cniekTpoMeTpbl/ucTouHnKkH HOHOB 1151 UFg

CrienuaibHO NpeTHA3HAYCHHBIC WU TTOJIrOTOBJICHHBIC MATHUTHBIC WIIA KBAIPYIOJIGHBIE MacC-
CIIEKTPOMETPHI, CIIOCOOHBIC IPOM3BOAMUTL TIPSAMOM OTOOpP MPOO TIOJaBaeMOM  MAacchl,
"mpomykta" wim "XBOCTOB" m3 Ta30BbIX NMOTOKOB UF¢ m oOmamaromue momHbeIM HabOpoM
CIICAYIOIINX XapaKTePUCTHUK:

1. yAeIbHas pa3periaoas ClioCOOHOCTh Mo Macce cBbiie 320;

2. coacpKaT HCTOYHHMKHM HOHOB, H3TOTOBJICHHBIE HW3 HHUXpOMa HWIM MOHCIIA WA
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIN HUKCIIMPOBAHHBIC,

3. coacpiKaT MOHU3AIITUOHHBIC UICTOYHUKHU C 60M6ap,Z[HpOBKOI>’I QJICKTPOHAMU

4, CoACpiKaT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYTO JJI U30TOIMHOT'O aHAJIN3a.

IIpeodpazoBaTenn 4acTOThI

[IpeoOpazoBare 9acTOThl (TakkKe W3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CTCIMAILHO TIpeTHa3HAYCHHBIC WM MOATOTOBICHHBIC JUIS MUTAHUS CTATOPOB JIBHTATEIICH,
OTPENCNICHHBIX B momanyHkTe 5.1.2. d), WM YacTu, KOMIIOHEHTBI W TIOJACOOPKH TaKhX
peoOpa3oBaTelicii YacTOThI, 00JIAAA0IIHE TOJTHBIM HAOOPOM CIISTYFOIINX XapaKTCPUCTHK:

1. MHoroda3HbIi BeIXoA B Aranazode ot 600 go 2000 I

2. BBICOKAasI CTa0MIBHOCTS (CO cTabmmzarelt yactotsl srydre 0,1%);
3. HU3KHE HEMHEHHbIE HCKakeHus (MeHee 2%); u

4. koa(purtment monesnoro aerictaus cpoime 8§0%.

[NOACHUTEJIbBHOE 3AMEYAHUE
[lepeuncnennoe BblIe 00OpPYAOBaHME BCTYHA€T B HENOCPEACTBEHHbIH KOHTAaKT C
TexHosorndeckuM TazoM UFg WM HEmoCpeaCTBEHHO YHpaBisieT paboToil HeHTpudyr u

MIPOXOKACHUEM Ta3a OT IeHTPUYTH K IIEHTPU(YTe U U3 Kackaza B KacKaj.

Kopposuecroitkue x UFs MaTepuanbl BKIIOYAIOT HEPHKABEIOLIYIO CTallb, AIIOMHUHUMH,
TFOMUHHEBBIC CIUTABBI, HUKENb WITH CIUIaBbL, copeprkariue 60% u 6oiee HUKESI.
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5.3.

5.3.1.

5.3.2.

5.3.3.

5.34.

CrnenmanbHO NpeJHa3HAYEeHHble MJIM IOATOTOBJIEHHbIE COOPKM M KOMIIOHEHTBI JIsI
HCII0JIL30BAHUSI TP ra3oau(dy3noHHOM 000raleHuH

BBOJIHOE 3AMEYAHUE

[Tpu razogudhy3roHHOM MeTojIe pa3/ieieHUs] U30TOMOB ypaHa OCHOBHOM TEXHOJOTHYECKOM
COOpKO# SIBIIACTCS CIICIHMANbHBIA MOPUCTIA ra3oauddy3uoHHbI Oapbep, TEIUIOOOMEHHUK
JUTSL OXJIXKICHHMS Ta3a (KOTOPBIH HarpeBaeTcs B IPOIECCE CKATHSI), YTUIOTHUTEBHBIC KITATaHbI
U peryJHpyIolMe KiamaHel, a Takke TpyOorpoBozbl. [lockonbky B razomuddy3snonHo
TEXHOJIOTHHU ucnoib3yercs mectudropucteiii ypan (UFs), Bce 000pymoBaHue, TpyOOIIPOBOIBI
W TIOBEPXHOCTH U3MEPHTENHHBIX TPHOOPOB (KOTOPHIE BCTYIAIOT B KOHTAKT C TA30M) JIOJKHEI
M3TOTABIIMBATLCS W3 MAaTepUalioB, COXPAHSIONIUX CTa0WIBHOCT, Tpu KoHTakTte ¢ UFg.
lazomuddy3ronHas ycTaHOBKA COCTOUT W3 psifa TaKUX COOPOK, TaK YTO WX KOJMYECTBO
MOXKET OBITh BXKHBIM ITOKa3aTEJIeM KOHEUHOTO TIpeTHa3HAYCHYIS.

I'azomn¢dysuonnnbie 6apbepbl

a)  CrenuanbHO NpeJHA3HAYCHHBIC WM TIOITOTOBJICHHBIC TOHKHE, TIOPUCTBIC (IIIBTPHI C
pasmepom nop 100-1 000 A (anrcrpem), Tommuuoi 5 mm (0,2 m10iiMa) MIM MeHbIIE, a Ul
TpyOuateix (opm auamerpoM 25 MM (1 a10fiM) WM MEHBINE, HW3TOTOBJICHHBIC U3
METAUTNYECKHX, TIOIMMEPHBIX MM KePaMIUYeCKUX MaTepuaioB, kopposuectoiikux k UFg, n

b)  chenuankHO TOATOTOBJICHHBIC COSAWHCHUS WM TIOPOIIKH JUIS M3TOTOBJICHUS TaKUX
¢unpTpoB. Takne coeqMHEHNS 1 MTOPOIITKH BKIIFOYAIOT HUKEh WIN CIDIaBbl, coaeprkamue 60%
wi Ooree HUKeNs, okcua amromuHus win ctoiikue Kk UFg momHOCTBRIO (pTOpHpOBaHHEIC
YTJIEBOIOPOIHEIEC TIOIMMEPBI ¢ yucToTol 99,9% mnu Oonee, pazmMepom dacTul] MeHee 10 MKkM
1 BBICOKOW OJJHOPOTHOCTBIO YACTHII 110 KPYITHOCTH, KOTOpPbIE CIEIMAIFHO MOATOTOBIICHBI IS
M3TOTOBJICHUS Ta3011uh(y3NOHHBIX 0apbepoB.

Kameps1 nudgdy3opos

CrenpanbHO IpeHAa3HAUYEHHbIE WM IOJATOTOBJICHHBIE T'€PMETHUHBIE IWIMHAPHUYECKHE
cocynbl muamerpoM 6omee 300 mm (12 mrotiMoB) u mmuHOM 6osiee 900 MM (35 mrofiMOB), HTH
HPSIMOYTOJIbHBIE COCY/IbI CPABHUMBIX pa3MepOB, UMEIOIIIE OJMH BITyCKHOH U /1Ba BBITYCKHBIX
narpyOka, TUaMeTp KaKAoro 3 KOTopbix Oomee 50 MM (2 arolima), Ui MOMELICHUS B HUX
razonuddy3noHHbIX O0apbepoB, M3rOTOBICHHBIE M3 cToliknx K UFs MarepuanoB wmm
3aIUILEHHBIC OKPHITUEM U3 HUX, U NPEIHA3HAUCHHBIC AJSI YCTAHOBKM B IOPU30HTAILHOM
WY BEPTUKAIBHOM OJIOKEHUM.

Komnpeccops! u razonyBku

CrienManbHO  TpEeTHA3HAYCHHBIC WM  TOATOTOBICHHBIE OCEBBIC, IICHTPOOSKHBIC WIH
00BEMHBIE KOMIIPECCOPHI, WM Ta30IyBKH C MPOW3BOIUTEIHHOCTRIO HA Bcoce 1 M/MHH WITH
ooee UFg u ¢ nmaeineHweM Ha BbIxoe a0 Heckonbkux coteH klla (100 ¢hyHT/KB. maroiim),
MpeIHa3HAuYCHHbIE ISl JOITOBPEMEHHOM sKkcrutyatauuu B cpeae UFg ¢ anektpoaBurarenem
COOTBETCTBYIOIICH MOIIHOCTH WM 0€3 HEero, a TakkKe OTACIbHbIC COOPKM TaKuX
KOMITPECCOPOB M Ta30IyBOK. DTH KOMITPECCOPHI 1 Ta30IyBKH UMEIOT TIepena AaBjieHus ot 2: 1
10 6:1 u uzroraBnuBarotcs u3 crokux Kk UFg MaTepuanoB M NOKpHIBAIOTCS UMHU.

YnioTHeHust Bpamiarnoumuxcsa BajioB
CnenyaabHo MMpCAHA3HAYCHHBIC nim IIOATOTOBJICHHBIC BaKyyMHBIC YILUIOTHCHUA,

YCTQHOBJIEHHBIE HAa CTOPOHE TOAAYM W HAa CTOPOHE BBIXOJAa IS YIUIOTHEHHS Baia,
COEIMHSIIOIIETO POTOP KOMIIPECCOPA MM Ta30{yBKH C MTPUBOIHBIM JBHUTATENIEM, C TEM YTOOBI
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5.3.5.

5.4.

5.4.1.

00eCreunTh HANACKHYIO TEPMETH3allMI0, TPEIOTBPAIIAIONIYI0 HATCKAHWE BO3/IyXa BO
BHYTPCHHIOID KaMepy KOMIIpeccopa WM Ta30ayBkd, koTopas HamoineHa UFg Takue
YIUIOTHEHHSI OOBIYHO MPOCKTHUPYIOTCS HA CKOPOCTh HaTekaHWsi Oy(depHOro rasa MeHee
1000 cm’/vus (60 mroiiv’/Mun).

TenmoooMennnku 1 oxaaxaennss UF

CrnenmasabHO TpeHa3HAYCHHBIC WITU MTOJIrOTOBJICHHBIE TETNIOOOMEHHUKH, M3TOTOBIICHHBIC W3
croiikux Kk UFs MarepranoB miM MOKPBITEIE MMH (32 MCKIIOYEHHEM HEpKaBEIOILEH CTajin),
WIA MeJplo, WIH JIOOBIM COYETaHWEM O3THX METaUIOB M PACCUMTAHHBIE HA CKOPOCTh
M3MEHEHUs JaBJICHHs, onpeneirsoniero yreuky, menee 10 I1a (0,0015 dyHT/KB. aroiim) B yac
npu nepenaze aasienus 100 kIla (15 gynT/kB. mioiim).

CrnenManbHO NpeJHA3HAYEHHbIE WM IIOArOTOBJICHHbIC BCIIOMOTraTelbHble CHCTEMBI,
o0opynoBaHMe M KOMIIOHEHTBHI /WISl HCIOJB30BaHHSI NpH ra3oandgy3MoHHOM
o0orameHun

BBOJIHOE 3AMEYAHUE

BcmomoratensHple  cHCTEMBI, 00OpYIOBaHHE M KOMIIOHEHTHI I Tra30aud(dy3MOHHBIX
YCTaHOBOK IO OOOTAIIEHHIO MPEICTABIAIOT CO00H CHCTEMBI YCTAaHOBKH, HEOOXOOMMBIE JUIS
nogaun UFg B razonuddy3nonHyto cOOpKy, Uil CBSI3H OTAEIBHBIX COOPOK MEKAY coOOH U
00pa30BaHus KacKaJoB (MM CTYTICHEH) C LebI0 MOCTENEHHOTO JOCTHKEHHS 0ojiee BEICOKOTO
obOorareHus u u3BnedeHus "mpoaykra” u "xBoctoB" UF u3 nuddy3noHHbIx Kackaaos. Beumay
BBICOKOMHEPIIMOHHBIX XapaKTEpUCTHK AU Y3MOHHBIX KacKagoB J000€ MpepblBaHHE HX
paboThI, 0COOEHHO MX OCTAHOBKA, MPUBOAT K CEPbE3HBIM mocneaAcTBusiM. CreoBaTebHO, Ha
razoandQy3uoHHOH YCTAaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOrO€ U IOCTOSHHOE
Hojiep)KaHue BaKyyMa BO BCEX TEXHOJOIMYECKHMX CHCTEMaX, aBTOMAaTHYECKas 3alluTa OT
aBapuii M TOYHOE ABTOMATHYECKOE PEryJHpOBaHME MOTOKa raza. Bce 3TO MpUBOAMT K
HEOOXOANMOCTH  OCHAIICHUSI ~ YCTAHOBKM  OOJBIIMM  KOJNMYECTBOM  CIICHHATBHBIX
M3MEPHUTENBHBIX, PETYIUPYIONHX 1 YIPABISIONMX CHCTEM.

OO0pryno UFg ucnapsiercs U3 LWIMHAPOB, NOMELIEHHBIX BHYTPH aBTOKJIABOB, U IOJAETCS B
ra3o00pazHoi (opMe K BXOAHBIM TOYKAaM Yepe3 CHUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackana. "lIpomyxt" m "xBocTel" UFg mocTynarolye W3 BBIXOAHBIX TOYEK B BHIE
ra3000pa3HbIX IOTOKOB, MPOXOAAT 4Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOONpPOBOAOB KacKala
7100 K XOJIOAHBIM JIOBYILIKaM, JIMOO K KOMIPECCOPHBIM CTAHIMAM, Il [a3000pa3HbIil IOTOK
UF¢ o©xmwkaeTcds M 3aTeM TIOMEIIAETCd B COOTBETCTBYIOIIME KOHTEWHEpBI  JUIA
TPaHCIOPTUPOBKM WM XpaHeHus. [lockonbky rasoauddy3uoHHass YCTaHOBKa IO
o0OoramieHnI0 WMeeT OOJBIIoe KOIMYECTBO Tazomaud(y3noHHBIX COOpOK, COOpaHHBIX B
KacKaJpl, CO3[al0TCS MHOTOKHJIOMETPOBBIE KOJUICKTOPHBIE TPYOOIIPOBOIBI KAaCKaJOB C
TBICSIYAMU CBApHBIX IIBOB, IIPUYEM CXEMa OCHOBHOM YacTH MX COCAMHEHHH MHOTOKPAaTHO
nopropsiercsi. OG0pyOBaHUE, KOMIIOHEHTBHI U CHUCTEMBI TPYyOOIPOBOJOB H3TOTOBILIIOTCS C
COOJIIOICHNEM BBICOKHX TPeOOBaHU K BAKYYM-TZIOTHOCTH M YUCTOTE 00pabOTKH.

CucreMbl oaaYu/cuCTEMbI 0TBOAA "'MpoaykTa' U ""XBOCTOB"

CrnenmanbHO TpeIHA3HAYCHHbIE WM TOJATOTOBJICHHBIE TEXHOJIOTMYECKHE CHCTEMBI,
criocoOHble padotats mpu gasieHnn 300 klla (45 GyHT/KB. M10iiM) WM MeHee, BKITIOUast:

MUTAIONNE AaBTOKJIABbI (MM CHCTEMBI), HCrHomb3yemble i momaun UFs B
razonuHy3MOHHbIC KaCKaIpl;
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

necyOnuMaTopsl (WIM XOJOJHBIC JIOBYILIKH), McHonb3yeMble Ui BeiBeneHust UFq u3
razonuddy3nOHHBIX KaCKaIOB;

cranin oxkeHus, rue UFg B rasooOpasHoii (opme M3 KacKaga CKHMACTCAd H
OXJIAXKAACTCS IO KUIIKOTO COCTOSTHUS,;

cTaHmuy "mpomykTa"' WM "XBOCTOB", WCIONB3yeMble miss nepememenus UFg B
KOHTEHHEPBI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBO/I0B

CrienManbHO MpeHAa3HAYCHHBIC WIIA TIOJTOTOBICHHBIC CHCTEMBI TPYOOIPOBOIOB M CHCTEMBI
koiuiekTopoB s ynepkanus UFg BHyTpm razoauddy3moHHBIX KackanoB. OTa CeTh
TpyOOIIPOBOIOB OOBIYHO TPEACTaBISIET COOOM CHUCTeMy C "MBOWHBIM" KOJUIEKTOPOM, TJIe
KaX/1asl sTYeiKa COSIMHEHA C KKIBIM U3 KOJUICKTOPOB.

BakyymHuble cucTeMbl

a)  CrenuambHO TpPEJHA3HAYCHHBIC WM  TOJTOTOBJICHHBIC KPYMHBIC BaKyyMHBIC
MATHCTPAIH, BAKYYMHBIE KOJUIGKTOPBI M BAKYYMHBIE HACOCHI TIPOM3BOIUTEIBHOCTBIO 5 M°/MHUH
(175 dyr’/vun) wm Gonee.

b)  BakyymHble Hacochl, ClieHalIbHO NpeaHa3HaueHHbIe sl paboTsl B comeprkameid UFg
arMocdepe 1 U3rOTOBJICHHBIC U3 ATFOMUHUS, HUKEIS WM CIUIaBOB, cojiepkamux oonee 60%
HHUKETsI WIM TOKPBITBIE HMMH. OTH HAacoChl MOTYT OBITh WM POTalMOHHBIMH, WIH
MOPLIHEBBIMH, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTO-YIIIEPOTHbIE YIDIOTHEHUS, & TAKKE B
HHUX MOT'YT IIPHCYTCTBOBAaTb CIICLIUAIbHbIE pa004Ue KUAKOCTH.

CrnenmajbHble CTONIOPHbIE M PEryJTUPYIOLINE KIANAHBI

CrenpanbHO TIpenHa3HAYeHHBIE WM TIOATOTOBJIEHHBIE pPYYHBIE WM aBTOMAaTHYECKHE
CTOTIOPHBIC W PETYJIMPYIOIINE KJIaraHbl CHIb(MOHHOTO TUIA, U3TOTOBJICHHBIC M3 CTOWKUX K
UF¢ matepuanos, muamerpoM ot 40 mo 1500 MM (1,5 mo 59 mroiiMOB) Ui yCTaHOBKH B
OCHOBHBIX U BCTIOMOTATEIBHBIX CHCTEMax ra3oau(dy3nOHHBIX YCTAHOBOK IO 00OTAIIEHHIO.
Macc-cnekTpoMeTpbl/ucTouHNKHA HOHOB 1151 UF

CrienanbHO TpeTHA3HAYCHHBIE WM MTOJATrOTOBJICHHBIE MATHUTHBIE WIIA KBAIPYHOJIbHBIE MacC-
CHEKTPOMETPHI, CIIOCOOHBIC TPOU3BOJIUTHL MPSAMOM OTOOp TPOO TOoJaBaeMON MAacchl,
"mpomykta" wim "XBOCTOB" W3 ra3oBbix mOTOKOB UFg u o0nanaroniue MOiMHBEIM HabOpoM
CITEAYIOIINX XapaKTePUCTHUK:

1. yIeNbHas pa3peliarommas CriocoOHOCTh 1Mo Macce cBbiiie 320;

2. coacpKaT HCTOYHHMKHM HOHOB, H3TOTOBJICHHBIE HW3 HHUXpOMa HWIM MOHCIIA WA
SAIAIICHHBIC ITOKPBITUCM U3 HUX, NN HUKCIIMPOBAHHLIC,

3. coJiepKaT HOHN3AIMOHHBIC UCTOYHHUKH C OOMOApIMPOBKOM AIIEKTPOHAM,

4, CoACpKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYTO JJI U30TOIMHOT'O aHAJIN34.
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5.5.

5.5.1.

INOACHUTEJIbBHOE 3AMEYAHUE

[lepeunicieHHoe BbIme OOOpYIOBaHHE BCTYNAeT B HEMOCPEACTBEHHBIA KOHTAKT C
texHonorndeckuM TrazoM UFg mm00 HEmocpeACTBEHHO peryaupyeT MOTOK B Ipedenax
Kackaga. Bce moBepXHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C TEXHOJOTMYECKHM Ta30M,
LEIUKOM M3roTtapnuBaroTcs u3 croikux Kk UFg mMaTepuanoB WiaM MOKphIBAIOTCS UMH. [
Hene  paszeNioB, OTHOCSIIMXCA K Tra3omuddy3rmoHHBIM — yCTpoHCTBaM, Marepualibl,
kopposuectoiikue kK UF4, BKIIIOUAIOT HEPXKAaBEIOIIYIO CTajlb, AJIIOMUHUM, aJIIOMUHUEBBIC
CIUIaBbI, OKCHJ] aJIFOMHMHUS, HUKENIb WU CIDIaBbl, coiepkamue 60% wimm Ooliee HUKEINs, a
takxe croiikne K UFg mogHOCTRIO TOpHpOBaHHBIE YTIIEBOJOPOAHBIE TIOIMMEDHI.

CnenuajbHO NpeaAHasSHAYCHHbIC WM TIIOATOTOBJICHHBIC CHCTEMBI, oﬁopyszaHne
N KOMIIOHEHTDbI AJIA UCITOJIb30BAHUS HA YCTAHOBKAX a3POAHHAMUYECCKOI0 odorameHus

BBOJHOE 3AMEYAHUME

B mpormeccax a’pomuHamMmudgeckoro odoramieHus cMech razoodpasHoro UFg m jerkoro rasza
(Bomopon miM Tenwid) CKUMAaeTCs W 3aTeM TPOITYCKAeTCsl Yepe3 pa3AeisIoNIie dIEMEeHTHI, B
KOTOPhIX HW30TOIHOE pa3/eICHHE 3aBEPIIACTCS MOCPEACTBOM IONYYCHUS  OOJBIIAX
IIEHTPOOSKHBIX CHJI TI0 TEOMETPHUH KPHUBOJIMHEHHOW CTEHKH. YCIIENTHO pa3paboTaHbI 1Ba
MpoIiecca 3TOr0 THMA: TIPOLECC COIJIOBOTO pa3/eNeHHs M TPOLECC BUXPEBON TpyOKu. Jlis
0o0OMX TIPOIIECCOB  OCHOBHBIMH  KOMIIOHGHTaMH  Kackala paslelicHUus  SBISFOTCS
MWIMHIPUIECKUE KOPITyCa, B KOTOPBIX Pa3MEIICHBI CIICIUAILHBIC Pa3ACIUTELHBIC SIIEMEHTHI
(coruta WM BHUXpEBBIE TPYOKH), Ta30BbIC KOMIIPECCOPH M TEIIOOOMEHHHKH IS YAAJICHIS
00pa3yroIIerocs Mpyu CKaTUW Teruia. Jis asporHaMUYeCKUX YCTaHOBOK TPEOYETCs LEeIbIi
P TaKUX KAacKaoB, TaK YTO WX KOJIMYECTBO MOXKET CIIYy)KUTh BAKHBIM YyKa3aTeieM
KOHEYHOTO HMCHOJIb30BaHus. [I0CKONbKY B aspoanHaMu4eckoM mporecce ucnombzyercss UF,
TTOBEPXHOCTH BCETO 0OOPYIOBAHIS, TPYOOIIPOBOIOB M M3MEPUTEILHBIX TIPUOOPOB (KOTOPHIE
BCTYNAKOT B KOHTAKT C Ta30M) JIOJDKHBI W3TOTaBIMBATBHCS M3 MATCPHAIIOB, COXPAHSIONIMX
ycToiunBocTh npu KoHTakTe ¢ UF,.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuriciieHHBIE B HACTOSIIEM pa3zeie JIEMEHTH BCTYAl0T B HEMOCPEICTBEHHBIN KOHTAKT C
TexHonorndeckuM Ta3zoM UFs 7m0 HemocpeacTBEHHO PEryaupyIOT IOTOK B TpeAenax
Kackaga. Bce moBepXHOCTH, KOTOpBIE BCTYHAIOT B KOHTAKT C TEXHOJOTMYECKHM Ta30M,
LIEJIMKOM H3roTaBimBatoTcs n3 crolknx Kk UFg marepmanoB, Wi 3alUieHbl TTOKPBITHEM W3
Takux MarepuanoB. Jlns menel pasgena, OTHOCSIIErocs K SJIEMEHTaM adpOJUHAMHYECKOTO
oOoramenusi, kopposuectoiikue kK UFg MaTepuaibl, BKIIIOYAIOT MeJlb, HEPIKABCIOIYIO CTallb,
QTIOMUHHH, aTIOMHHHUCBBIC CIUIABhI, HUKENb WIM CIDIaBhI, cojepkamme 60% wmu Oonee
HUKeJIS, a Takke croikue K UFg momHOCThIO PTOpHpOBaHHBIE YIIIEBOIOPOTHBIC TIOUMEPHI.

PazgeaureabnHbIE COILIA
CrienuaiibHO TIpeIHA3HAYCHHBIE MITH TIOATOTOBJICHHBIC Pa3/IeIUTEILHbIC COIIAa U X COOPKH.
PasnenurensHble comia COCTOSAT M3 MICTCBUIAHBIX M30THYTHIX KAHAIOB C PaJHyCcOM H3rHOa

menee 1 MM (06sranHO OT 0,1 M0 0,05 MM), KOppo3uecTorknux K UFg, 1 IMEIONNX BHYTPSHHIOIO
PEXKYIIYIO KPOMKY, KOTOpasi pa3/ieNsieT POTEKAIOIINIA Yepe3 COTUIO Ta3 Ha JBe (PaKIIUHL.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

Buxpesrbie TpyoKku

CrienuaiibHO TIpeIHA3HAYEHHBIE WM TIOATOTOBJICHHBIC BUXPEBBIC TPYOKHM W WX COOPKH.
BuxpeBbie TpyOKH MMEIOT MIJIMHIPHYECKYIO WM KOHYCOo00pasHyto (HopMy, U3TOTOBIICHBI M3
kopposuectoiikux kK UFs MaTepranoB win 3aliuieHbl TOKPHITHEM U3 TaKUX MaTepUalioB U
uMmeroT auametp oT 0,5 cM 110 4 cM mpu OTHOUIEHUU JIMHBL K nuamerpy 20:1 wim menee, a
TaKKe OJTHO WM O0JIee TAHTCHIMAIBHOE BXOHOE OTBEpCTHE. TPYyOKH MOTYT OBITh OCHAIIICHBI
OTBOJaMU COIUIOBOI'O THIIA HA OJHOM HJIM Ha 000MX KOHIIAX.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[MuTaTenpHBIN ra3 MOCTYMAaeT B BUXPEBYIO TPYOKY IO KAacaTeNILHOM ¢ OJTHOTO KOHIIA WIIHA Yepe3
3aKpYYHBAIOIIHE JIOTIATKU WU Yepe3 MHOTOYMCIICHHBIC TAHTCHITUAILHEIC BXOIHBIC OTBEPCTHUS
BIIOJTb TPYOKH.

Komnpeccopsb! 4 razonyBku

CrnenuanabHO TIpeHA3HAYCHHBIC WM TOATOTOBIICHHBIE OCEBbIC, IIEHTPH(YKHBIC HIH
00BbEMHBIC KOMITPECCOPhI HJIM Ta30[yBKH, HW3TOTOBJICHHBIC W3 Kopposuectokux kK UFg
MaTepuaoB, WU 3alIUIICHHBIC IOKPHITHEM U3 TAKUX MaTEPHAIIOB, POU3BOIUTEIILHOCTHIO HA
Bxoze 2 M°/muH min Gonee cMecr UFg i HecyIiero rasa (BOZOPOJ HIIH TeIIHi).

[NOACHUTEJIBHOE 3AMEYAHUE
Takue koMITpeccopsl U ra3oLyBKU OOBIYHO UMEIOT Tiepenay AasieHus oT 1,2:1 mo 6:1.
YIU10THeHMsI BPAILAIOLIMXCS BAJIOB

CrienanbHO TpeHA3HAYCHHBIE WM TIOATOTOBJICHHBIC YIIOTHEHUS BPAIIAONIMXCSI BAJIOB,
YCTQHOBJIEHHBIE HAa CTOPOHE TOAaYM W Ha CTOPOHE BBIXOJAa IS YIUIOTHEHHS Baia,
COEIMHSIIOIIETO POTOP KOMIIPECCOpa MIIM POTOP Ta30LyBKH C MPUBOJHBIM JABHUTATENEM, C TEM
9roObl ~ O0CCHEYHWTh  HAASKHYI0  TEPMETH3alWI0,  NPESIOTBPAIIAIONIYI0  BBIXOJ
TEXHOJIOTMYECKOTO Ta3a WM HATCKaHWE BO3yXa WM YILIOTHSIOIIETO ra3a BO BHYTPEHHIOH
KaMepy KOMIIpeCccopa MITH Ta30/yBKH, KoTopas 3anonHeHa cmecsio UF 1 Hecymiero rasa.

Tem1000MeHHUKH ISl OXJIAKTEHHS ra3a

Cneunaano MpEeaHa3HAYCHHBIC WU IMOATOTOBJICHHLIC TCHHOO6MCHHI/IKI/I, U3rOTOBJICHHBIC M3
KOppO3H€CTOI>iKPIX k UF 6 MAaTCPUAJIOB WK 3aIAIICHHBIC ITOKPBITUCM U3 TAKHUX MATCPHUATIOB.

Ko:xyxu paze/siiomux 3J1eMeHTOB

CrneuumanbHO TIpeHA3HAYEHHbIE HWJIM TOATOTOBJIEHHBIE KOXYXH Pa3eisionIuX 3JIEMEHTOB,
M3TOTOBIICHHBIE U3 Koppo3uecToknx K UFg MarepranoB wiM 3allMIIEHHBIX MOKPBITHEM U3
TaKUX MaTEPHAIIOB, IS TIOMEIIEHNS B HUX BUXPEBBIX TPYOOK HIIM Pa3AeIUTEIbHBIX COTIET.
I[MOSACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXU MOTYT MPEICTABISATh COOOH MMIMHAPUYECKUE Kamepbl quameTpoM Oomee 300 MM

u JyHo# 6onee 900 MM MITH TIPSMOYTOJIBHBIE KaMEphl CPABHUMBIX Pa3MEPOB M MOTYT OBITH
HpeHa3HauYeHbI AJIs1 YCTAHOBKHU B TOPU30HTAIBHOM WM BEPTHKAIBHOM HOJIOKEHUM.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl oaaYu/cuCTEMbI 0TBOAA "'MpoaykTa' U ""XBOCTOB'

CrienanbHO TpeAHA3HAYCHHBIE WIJIM TIOATOTOBJIEHHBIE TEXHOJOTMYECKHE CHCTEMBI WA
o0opymoBaHKEe IJIs1 000TaTUTENBHBIX YCTAHOBOK, M3TOTOBIIEHHBIE M3 KOppo3uecToikux K UF
MaTepHAaOB, WM 3alIUIIICHHBIX TOKPHITHEM U3 TAKHX MaTCPHAIOB, BKIFOUAIOIIUC:

a)  TUTAION[Me AaBTOKJIABBI, NMEYM WM CHCTEMBI, Hcnonb3yemble it nogaun UFg s
TIporiecca 00OTraIIeHus;

b)  nmecyOiauMaTophl (MM XOJIOAHBIC JIOBYIIKH), HCIIOJIb3yeMbIe [UIL  BBIBEICHUS
Harperoro UFg u3 mporiecca odoramieHus Juist OCIeAYIOIIEro epeMeIIeCHHS;

c) CTaHLIMM OTBEPXKICHUS WIH OXIDKEHUS, HcCTonb3yemble i BeiBeaeHust UFg u3
mporiecca oboramieHust myteM cxatusi U miepeBoga UFg B KHIKyI0 WIH TBEpAYIO

hopmy;

d) crammum "mpomykta" wWim "XBOCTOB", HWCHONB3yeMble s mepemerieans UFg B
KOHTEHHEPBI.

CucreMBbl KOJVIEKTOPHBIX TPYy0ONIPOBOI0OB

CrenmanbHO  TpeqHAa3HAYEHHbIE  WIM  MOATOTOBJICHHBIE  CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBOIOB, N3TOTOBJICHHBIE U3 KOppo3uecToWknx K UFs MaTepraioB win 3aliuIieHHBIC
MIOKPBITHEM U3 TAKUX MaTepHUasoB, s yaepkanus UFg BHyTpH a’spoiMHAMUUECKUX KacKaoB.
Orta ceTh TpyOOIPOBOAOB OOBIYHO TPEICTABISIET COOOH CrCTEMY C "IBOHHBIM" KOJUIEKTOPOM,
T/Ie KKl KacKaJl Wi TPYIIa KaCKaJ0B COSIMHEHBI C KaXKIbIM M3 KOJUIEKTOPOB.

BakyymHbIe ccTeMBbI H HACOCHI

a) CrneuupansHo TpeAHAa3HAYCHHBIE WM TOATOTOBICHHBIE BaKYyMHBIE CHCTEMBI,
TIPOM3BOANTENBHOCTEIO HA BXOmE S M/MUH Wi Golee, COCTOSIIHE W3 BaKyyMHBIX
MarucTpajei, BaKyyMHBIX KOJJICKTOPOB M BaKyyMHBIX HAacOCOB, W TPEIHA3HAYCHHBIC IS
pabotsl B conepxanux UFg ra3oBex cpemax.

b)  BakyymHbIe HACOCHI, CIICIIHAILHO MTPETHA3HAYCHHBIC HITH TTOITOTOBJICHHBIC TS pabOTHI
B coaepxkammx UFg ra3oBbIX cpelax M M3TOTOBIIEHHBIE M3 Koppo3uecToMkux K UFg
MaTepUaioB WX 3alMIICHHBIX MOKPBITUEM M3 TaKWX MaTepuanoB. B 3Tux Hacocax moryt
WCTIOJIE30BAThLCS (DTOPHUCTO-YTIICPOIHBIC YIUIOTHEHHUS U CTICIIUATIBHBIC pa00UNe KUTKOCTH.

CrnenuajibHble CTOIIOPHBIC U PEryJIHPYIOIIUE KIAllaHbI

CrnenuasnbHble TIpeHAa3HAYCHHBIC WJIM TOJTOTOBJIICHHBIE PYYHBIE WA aBTOMATHYCCKHE
CTONOPHBIE W PETyJUpYIONIMe KJamnaHbl CHIH(QOHHOTO THMA, W3TOTOBJICHHBIC U3
koppo3uectoiikux Kk UFs MaTepranoB win 3alllUIeHHBIC MOKPHITHEM W3 TAKHX MaTepHasIoB,
muamerpoM oT 40 mo 1500 MM UIT MOHTaKa B OCHOBHBIX W BCIIOMOTATEBHBIX CHCTEMax
YCTaHOBOK a3pOJIMTHAMHUYECKOTO 00OTaIleHNSI.

Macc-cnekTpoMeTpbl/ucTouHNKHA HOHOB 1151 UF

CnenuasnbHO NpeJHa3HaYEeHHbIE WIIM IOATOTOBJICHHbIE MATHUTHBIE WM KBAaJPYIOIbHbIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAUTH MPSAMOH OTOOp Mpo0 TOAaBaeMON Macchl,
"mponykTa" wmu "XBOCTOB" M3 Ta3oBeIX MOTOKOB UFg m oOnmajmarompe MOJHBIM HaboOpoM
CIIEIIYIOIINX XapaKTEePUCTHK:

1. yIeNbHas pa3peliaromas CiocoOHOCTh 1Mo Macce cBbiie 320;
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5.5.12.

5.6.

2. coacpiKaT HCTOYHHMKU HOHOB, HM3TOTOBJICHHBIC HW3 HUXpOMa WIA MOHCIA WIN
SAIUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIIMPOBAHHLIC,

3. coJiepKaT HOHN3AIMOHHBIC UICTOYHHUKH C OOMOApIMPOBKOM AIIEKTPOHAM;
4. CoZiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JJISl I30TOITHOTO aHANIN3a.
Cucremsl otnenennst UFg ot Hecymero rasa

CrienManbHO TIPeHA3HAYCHHBIC WM TOJIIOTOBJICHHBIC TEXHOJOTMYECKUE CHCTEMBI JUIS
otnenenust UFq oT Hecytero ra3a (Bogopo/ia Uil TeiTus).

INOACHUTEJIbBHOE 3AMEYAHUE

OTH CUCTEMBI MMpCAHA3HAYCHBI JJId COKpAICHUA COACPKAHUA UF 6 B HCCYIIICM Ta3c¢ n0 OI[HOP’I
YaCTHU Ha MUJIJIMOH UJIM MCHCC U MOT'YT BKJIFOYATh TaAKOC 06OPYZ[0B3HI/I€, Kak:

a) KpUOTCHHBIC  TEIUIOOOMEHHMKM W KpHOCEMapaTophl, CIIOCOOHBIE  CO37aBaTh
temrepatypbl -120°C win MeHee, Wiin

b)  OJOKM KpHOTE€HHOTO OXJIaXKIEHHS, CIIOCOOHBIE co3maBaTh TemmepaTypsl -120°C wiun
MeHee, WK

c) OJIOKH pa3eNUTENbHBIX COTIEI MITH BUXPEBBIX TpyOok mist otaenenus UFg ot Hecymero
rasa, win

d)  xomommsie oBymiku UFg, crtocoOHbIe co3maBaTh TeMiiepaTypsl -20°C win MeHee.

CrneuuajibHO NpeIHA3HAYEHHbIE MJIM TOATOTOBJIEHHbIE CHCTEMbI, 000pPYJAOBAHME H
KOMIIOHCHTBI JId MHMCHOJIbB30BaAaHUA Ha ycraﬂomcax XUMHYIECCKOI0 OﬁMeHa NJin
HOHOOOMEHHOI'0 000TaAIleHIST

BBOJIHOE 3AMEYAHUE

Hes3naunrensHoe pa3mmyuc U30TOIOB YpaHa 1Mo MacCe NPUBOAUT K HEOOJIBIINM H3MCHCHUSIM B
PaBHOBECUN XUMHYCCKUX peaKuHﬁ, KOTOPBIE MOI'YT MCIIOJIB30BaTbCA B KAUYC€CTBE OCHOBBI JJIsA
pa3aciiCHud H30TOIIOB. Vcnemno pa3pa60TaH0 ABa Iporecca: )KI/I)_'[KOCTHO—)KI/I,Z[KOCTHBIf/i
XUMUYECKUI 0OMEH 1 TBCpI[O—)KH,Z[KOCTHBIfI HMOHHBII OOMEH.

B mporiecce KUIKOCTHO-KUIKOCTHOTO XMMHYECKOTO OOMEHA B NPOTHBOTOKE MPOUCXOIUT
B3aMMOJICHCTBHC HECMEIIMBAIOIIMXCA KUAKUX (a3 (BOJHBIX WM OPraHUYECKHX), 4YTO
NpUBOAUT K 3D(PEKTy KacKaJMpOBaHUs ThICSY CTaAWi paszeneHus. BomHas ¢asa coctout u3
XJIOpUJIa ypaHa B PACTBOPE COJITHOM KHCIIOTBI; OpraHmdeckas )a3a COCTOHMT W3 DKCTParcHTa,
COJICPIKAILIEro XJIOPHUIT ypaHa B OpraHMYeCKOM pactBoputelie. KoHTakTHEIMH (UIBTpamMu B
pa3eNUTEIbHOM KacKaJle MOTYT SIBISTHCS JKAIAKOCTHO-KHIKOCTHBIE OOMEHHBIC KOJIOHHBI
(TakWe, Kak WMITYJIbCHbIC KOJOHHBI C CETYAThIMH TapeiKaMH) WM SKHUJIKOCTHBIC
HEeHTPU]YKHBIE KOHTAaKTHBIE PHIBTPBI. Ha 000MX KOHIIAX pa3euTeIbHOTO KacKaia B IEIIX
oOecrieueHnst peIrokca Ha KaKIOM KOHIIE HEOOXOJMMBI XHMHUECKHE TIPEBpAIlCHHS
(oxmciaeHre W BoccTaHOBJCHME). [TaBHAs 3aada KOHCTPYKIIMH COCTOMT B TOM, YTOOBI HE
JOMYCTUTh 3arps3HEHUS] TEXHOJIOTHYECKHX TIOTOKOB HEKOTOPBIMH HOHAMH METAIIOB. B cBs3M
C JTUM UCHOJB3YIOTCS TUIACTUKOBBIC, TIIOKPBITHIC IUIACTUKOM (BKIFOYAsh TPUMCHEHHC
(hPTOPUPOBAHHBIX YIIIEBOJOPOAHBIX TMOJMMEPOB) W/WIM TOKPHITBIC CTEKJIOM KOJIOHHBI H
TPyOOIIPOBOIBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM IIpOIIECCEe OOOTallleHHE ITOCTUracTCsl MOCPEICTBOM
ajicopOIuu/ IecopOIMK ypaHa Ha CIIeMATbHOM, O4eHb OBICTPO JCHCTBYIOIIECH HOHOOOMEHHOM
CMoJIe WK ajacopOeHTe. PacTBop ypaHa B CONISIHON KHUCIIOTE M IPYTHe XUMHUCCKHE PeareHThI
MPOIYCKAOTCA  Yepe3  LMWIMHAPHYCCKHE OOOraTHUTEIbHBIC  KOJIOHHBIL,  COAEpIKalllue
YIUIOTHEHHBIE Cllon ajicopOeHTa. [ mojyiepkaHus HEMPEPBIBHOCTH TPOIIecca HEOOXO0rMMa
cucTema pediIroKca B IENIX BEICBOOOXKICHUS ypaHa U3 acopOeHTa 00paTHO B UKW MTOTOK,
C TeM dYTOOBI MOXHO OBIIO coOparh "MpomyKT" ¥ "XBOCTHI'. DTO MOCTUTAETCS ITyTEM
HCIIOJIb30BAHUS TOAXOSIMX XUMHUUCCKMX PEarcHTOB BOCCTAHOBJICHHS/OKUCIICHHUS, KOTOPBIC
MOJTHOCTHIO PErCHEPUPYIOTCS B PA3/ICIbHBIX BHEIIHUX TMETISIX M KOTOPHIE MOTYT YaCTUYHO
pereHepUpPOBaThCS B CAMHX M30TOIHBIX Pa3ie/IUTEIbHbBIX KOJIOHHAX. [IpHCYyTCTBHE B Mpoliecce
rOpSYMX KOHICHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI TPeOyeT, 4To0bl 000pyIOBaHUE
OBUI0O M3TOTOBJICHO W3 CICIHAIBGHBIX KOPPO3UECTOWKHX MATEPHATIOB WM 3allUIICHO
MOKPBITHEM M3 TAKHUX MaTEPHAJIOB.

KuaKoCTHO-KMIKOCTHBIE 00MeHHbIe KOJIOHHBI (XUMHYeCKHi1 00MeH)

[IpoTHBOTOUHBIE KHUIKOCTHO-KUIKOCTHBIE OOMEHHBIE KOJOHHBI, MMEIOIINE MEXaHUIECKHUMA
CHJIOBOH BBOJI (T.€. IMITYJIbCHBIE KOJOHHBI C CETYATBIMU TapeJKaMH, KOJOHHBI C TapelKaMHu,
COBEPIIAIONIMMY BO3BPATHO TOCTYIATCIbHBIC [BIDKCHHS, W KOJOHHBEI C BHYTPCHHUMH
TypOWHHBIMH CMECHUTENSIMH), CHENHATbHO MpeJHa3HAuYeHHbIE WM TOATOTOBJIEHHBIE IS
o0orameHns ypaHa ¢ MCIOIb30BaHUEM IIpOIlecca XUMUIECKOro oOMeHa. it Koppo3HMOHHON
YCTOMYMBOCTH K KOHIICHTPUPOBAHHBIM PAcTBOPaM COJSIHOM KHCIIOTBI 3TH KOJOHHBI U X
BHYTPEHHHE KOMIIOHCHTHI U3rOTOBJICHBI U3 MOJXO/SIINX IDIACTHKOBBIX MAaTEpUANIOB (TaKUX,
Kak (pTopupoBaHHEBIE YTIIEBOJOPOHbIE TTOJUMEPHI) WA CTEKIIa FUTH 3alUIEHBI TTOKPBITHEM
M3 Takux MarepuaioB. KOJOHHBI CIpOEKTHpOBaHBI Ha KOpOTKOoe (30 CeKyHA WM MEHee)
BpeMs TIPOXOXKICHUS B KacKaJie.

eHTpudyKHbIE S KHIAKOCTHO-KHIKOCTHbIE KOHTAKTHBIE (PUILTPHI (XUMUYECKHii 00MeH)

Henrpudyxuple  KUIKOCTHO-KHUIKOCTHBIE  KOHTakTHbIE  (PUIIBTPBI, CIeHATILHO
MpeHa3HauYeHHbIE WM IIOJrOTOBJICHHBIE JJIsI OOOTAlleHHs ypaHa C WCIOJIb30BAHUEM
mporiecca XMMHUYECKOro oOMeHa. B TakuX KOHTaKTHBIX (PUIIBTpaxX HCIIONB3YeTCS BpAICHUC
JUI TIOMYYEHUS] OPTaHWYECKUX M JKUJIKUAX IIOTOKOB, a 3aTeM IICHTPOOSKHAs CHiia s
pasnenenust da3. i KOppo3NOHHONW CTOMKOCTH K KOHIIECHTPHUPOBAHHBIM PAcTBOpPAM COJITHOM
KHCJIOTBl KOHTaKTHBbIE (HIBTPHI HM3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTHKOBBIX
MaTepHanoB (Takux, Kak ()TOPUPOBAHHBIC YTJICBOJOPOIHBIC MOTMMEPHI) WU TTOKPHIBAIOTCS
uMH WM crekiioM. [{eHTpudykHble KOHTAKTHBIE (HIBTPHI CIPOCKTUPOBAHBI HA KOPOTKOE
(30 cexynm mm MEeHee) BpeMst ITPOXOXKIICHHS B KacKaje.

Cucrembl 1 000py0BaHHe LISl BOCCTAHOBJICHHS] YPaHa (XMMHAYeCKUH 00MeH)

a)  CrenuanbHO TPEHA3HAYCHHBIC WM MOATOTOBICHHBIC SUCHKH BICKTPOXHUMHUECKOTO
BOCCTAHOBJICHHS JIJIS BOCCTAHOBIICHUS YpaHa U3 OJJHOTO BAJICHTHOTO COCTOSIHUS B IPYroe Jjist
oOoraIieHust ypaHa ¢ UCIOJNb30BaHUEM IPOIlecca XUMUIECKOro oOMeHa. MarepHanbl sdeek,
HaxoJsIlMecss B  KOHTaKTe C  TEXHOJNOTMYECKUMH  PacTBOPaMH, JIOIDKHBI  OBITh
KOPPO3UECTONKUMH K KOHIICHTPUPOBAHHBIM PACTBOPAM COJISIHON KHUCIIOTHI.

I[NOACHUTEJIbBHOE 3AMEYAHUE
KaTtomuplii oTcek siuelKHM OOJDKEH OBITh CHOPOSKTHPOBAaH TaKUM — 00pa3oM, YTOOBI

MIPEIOTBPATUTH TIOBTOPHOE OKHMCIICHNE ypaHa 10 0osiee BEICOKOTO BAJISHTHOTO COCTOSTHUS. J{itst
yACp)KaHUS ypaHa B KAaTOJAHOM OTCEKEe sUehKa MOXKET HMETh HENPOHUIIAEMYIO
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5.6.4.

5.6.5.

nrapparMeHHyr0 MeMOpaHy, W3TOTOBJICHHYIO U3 CIEIHAIbHOTO KATHOHHO-OOMEHHOTO
Matepuana. Karoj cOCTOMT U3 COOTBETCTBYIOUIETO TBEPAOrO MPOBOAHMKA, TaKOro, Kak

rpadur.

b) CnenyaabHo MNPpCAHA3HAUYCHHBIC HUJIM MOATOTOBJICHHBIC CUCTCMbI IJIS1 W3BJICUHCHUA UJr4
M3 OPraHruvYCCKOro noToKa, peryjinupoBaHUd KOHLICHTPpAIWW KUCJIOTHI U I 3alIOJTHCHUSA AUCCK
SJICKTPOXUMHUYECKOT'O BOCCTAHOBJICHU HAa ITPOMU3BOJACTBEHHOM BBIXOAC KacKaaa.

[NOACHUTEJIBHOE 3AMEYAHUE

DT CHCTEMBI COCTOAT M3 00OPYIOBAHHS KCTPAKIMM pacTBOpUTeneM s otronkn U™ m3
OPraHMYeCcKOro TOTOKAa B SKUIKUHA PacTBOp, O0OOpPYAOBaHHS BBIIAPHBAHUS W/WIH JPYTrOro
000pyIOBaHus AJsl JOCTIKEHHS PETYJIMPOBKA M KOHTPOJSI BOAOPOAHOTO TMOKa3arels, W
HAaCOCOB WJIM JAPYTHX YCTPOWCTB TEpPEHOCa IS 3allONHEHHS SYEeK OIJIEKTPOXUMHUYECKOTO
BoccTaHOBIIeHHSl. OCHOBHas 3ajada KOHCTPYKLMM COCTOMT B TOM, 4YTOOBI H30€XaTh
3arpsI3HEHUS MTOTOKA >KUAKOCTH MOHAMH HEKOTOPBIX MeTayuioB. ClefoBaTenbHO, T€ 4YacTH
00OpYZIOBaHUS CHCTEMBI, KOTOPhIE HAaXOJIATCS B KOHTaKTE€ C TEXHOJIOTHYECKHM IOTOKOM,
W3rOTaBIIUBAIOTCS M3 COOTBETCTBYIOIMX MaTepUaioB (TaKWX, KaK CTEKIO, (TOPHPOBAHHBIC
YIJIEBOAOPOAHBIC MOJMMEPHI, Cynb(ar nomudeHmwia, cyabhoH moaumdgupa U MPOIUTAHHBINA
CMOJIOH TpaduT), MK 3aIIUIIEHBI IOKPHITHEM U3 TAKUX MAaTEPHAJIOB.

CucreMbl OATOTOBKU NUTAHUS (XUMUYECKHIT 00MEH)

CrienualisHO  TIpeHA3HAYCHHBIC WM TOJATOTOBJICHHBIE CHCTEMBI IS TIPOW3BOJICTBA
MUTATEIBHBIX PACTBOPOB XJIOPHA ypaHa BBICOKOM YHCTOTHI AJIsl YCTAHOBOK IO pa3ieiCHUIO
M30TOIOB ypaHa METOJIOM XUMHYIECKOTO OOMEHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE

3TH CHCTEMBI COCTOSIT M3 000PYIOBAHUS JJISl PACTBOPEHHUS, SKCTPAKITUH PACTBOPUTEIIEM W/ VITH
MOHOOOMEHHOTO0 O00OpYIOBaHUS IS OYWCTKH, @ TaKXKE DJICKTPOIUTHYECKHX SUeeK st
Boccranoiennst U™ wmm U™ B UP. B otux cucremax mpoM3BOAATCS PacTBOPHI XJIOPHIA
ypaHa, B KOTOPBIX COJEPXKUTCS JUIIb HECKOJBKO 4YacTeil Ha MIUIMOH METaJUTMYECKUX
BKITIOYEHHM, TaKWX, KaK XpOM, >Kele30, BaHAMii, MOJMOICH U NPYTUX JABYXBAIEHTHBIX WX
KaTHOHOB WJIM KaTHOHOB C OOINbINEH BaJIeHTHOCTHIO. KOHCTPYKIMOHHBIE MaTepHaibl s
3IIEMEHTOB CHCTEMBI, B KOTOPOii 06padaTsiBaercsi U™ BBICOKO# UHCTOTHI, BKIIOYAIOT CTEKIIO,
(bTOpHUpOBaHHBIE YTIIEBOJOPOAHBIC MOJIMMEPHI, TPApHT, TOKPHITHIA MOJTUBHHUI-CYIH(ATHBIM
WK IO PUP-CYTHPOHHBIM IUIACTUKOM U MPOIUTAHHBIA CMOJIOH.

CucreMBbl OKHC/IEHNA YPaHa (XUMHYeCKHil 00MeH)
U’sU™

CneuunanbHo NpeJHa3HaYCHHBIC WITH MOATOTOBICHHBIE CHCTEMBI TSI OKUCIICHUS B JUTS
BO3BpalleHUs] B KacKaj paslelieHHs M30TONOB ypaHa B Ipolecce OOOramieHHs METOJ0M
XHUMHYECKOro OOMeHa.
MNOACHUTEJIbLHOE 3BAMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOUATh TaKO€ 000pyIOBaHHE, KaK:
a) 000pyaOBaHue Il KOHTAKTHUPOBAHUSI XJIOpPa M KHCJIOPOJAA C BOTHBIMHU 3¢ dmoeHTamMmu

U3 00OPYIOBAHMS Pa3JE]CHHs M30TONOB M SKCTPAKIMK obpasoaBmerocss U™ B

066Z[HCHHBIf/1 OpFaHI/I‘-IeCKI/Iﬁ IIOTOK, BO3BpaH.[aIOH.[HfIC§I U3 MPOU3BOACTBCHHOI'O BbIXOJad
Kackaja,
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5.6.6.

5.6.7.

5.6.8.

b)  oOopynmoBaHue, KOTOpOE OTAEISET BOAY OT COJITHOH KHCIIOTBI, 4TOOBI BOjAa M
KOHIICHTPUPOBAHHAS COJITHAsE KUCIIOTa MOTJIM Obl OBITh BHOBB BBEIICHBI B TIPOIIECC B
HYKHBIX MECTaX.

BricTpo pearnpyronme HoHO00OMeHHbIE CMOJIbI/afcOPOeHThI (HOHHBIH 00MeH)

Beictpo  pearupyronipme  MOHOOOMEHHBIE  CMOJIBI  HJIM  aJCOPOCHTHI,  CIEIUAIBHO
NpelHa3HAuYCHHBIE WJIM TOATOTOBICHHBIE JIJIS OOOTallleHWsl ypaHa C KCHOJIb30BAaHHEM
mpoliecca MOHHOTO OOMEHa, BKIJIIOYAs MMOPUCTBIE CMOJIBI MAaKpOCETYATOW CTPYKTYPHI W/HITH
MeMOpaHHbBIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIC TPYIIBI XUMHUYECKOTO O0OMEHa OrpaHUYCHBI
MOKPBITHEM Ha TIOBEPXHOCTH HEAKTHBHOM MOPUCTON BCIIOMOTATENIbHOW CTPYKTYPBI, U APYTHE
KOMITO3UTHBIC CTPYKTYpPhI B JIFO00H TpremiieMoil (hopMe, BKITIOYAs YaCTUIBI BOJIOKOH. DTH
MOHOOOMEHHEIE CMOJIBI/aCOPOCHTH UMEIOT auameTphbl 0,2 MM WM MEHEe W JOJDKHBI OBITh
XMUMHYECKH CTOMKAMH TI0 OTHOIICHHUIO K PacTBOpaM KOHIICHTPUPOBAHHOW COJISTHOW KHCIIOTHI,
a TaKkKe JOCTAaTOYHO TPOYHBEI (PU3UYECKH, C TEM 4YTOOBI MX CBOWCTBA HE YXY/IIAUCH B
OOMEHHBIX KOJIOHHaX. (CMOJIBI/afcOPOCHTHI CIICIMANFHO TpPEAHA3HAYCHBI YIS TIOTyYSHHS
KHHETUKHA OYeHbL OBICTPOr0 OOMEHa HM30TOIOB ypaHa (UIMTEIBHOCTH ITOJIyOOMEHa MEHee
10 cexyHm) 1 067a1a10T BO3MOXHOCTBIO paboTaTh IpH TeMIiepatype B auanazone ot 100°C mo
200°C.

HNonoo0MeHHbIE KOJIOHHBI (MOHHBIH 00MEH)

Hunuaapryeckue KonoHHBI auamerpoM Oonee 1000 MM ais yaepKaHusl M TOAJEP)KaHUS
3aI0JIHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CIICITUAIBHO MPETHA3HAYCHHBIC WITH
MOATOTOBJICHHBIE TSl 00OTaIlleHHs YpaHa ¢ UCIIOIb30BaHHEM HOHOOOMEHHOTO Mpomecca. OTH
KOJIOHHBI ~HM3TOTOBIEHBI M3 MarepuajoB (TakMX, Kak THUTAaH WIM (TOPHUPOBAHHEBIC
YTJIEBOMOPOJHBIE  TOMUMEPHI), CTOMKHMX K  KOPPO3WH, BBI3BIBAEMOW  PacTBOPaMHU
KOHIIEHTPHUPOBAHHOM COJNISTHOM KUCIIOTHI, FJTH 3AIUIIEHBI IIOKPHITHEM U3 TAKUX MAaTEPHAIIOB H
CHOCOOHBI paboTath mpu Temriepatype B auanazoHe oT 100°C no 200°C u maBieHUU BBIIIC
0,7 MIla (102 byHT/KB. At0HM).

Honoodmennsble cucTeMsl peduirokca (MOHHBIN 00MeH)

a) CrieranbHO TIpeHa3HAYEeHHBIE WM TMOATOTOBJICHHBIE CHUCTEMBI XUMHYECKOTO HIIH
ANIEKTPOXUMHUYIECKOTO BOCCTAHOBIICHHS [T PETeHEpAIlii peareHTa(0B) XUMHYECKOTO
BOCCTaHOBJICHHS, UCTIOJIE3YeMOT0o(bIX) B KaCKa/laX MOHOOOMEHHOTO 00OTaIlleHHs YpaHa.

b) Cneunaano NPpEAHASHAYCHHBIC WM IIOATOTOBJICHHBIC CHUCTEMBI XMMUYCECKOI'O WIN
QJICKTPOXUMHUYCCKOI'O OKHCJICHUA U1 PEreHepanun peareHTa(OB) XUMHYCCKOIO
OKHUCJICHH, I/ICHOJ'H:3yeMOFO(I>IX) B KaCKaJax HOHOOOMEHHOTO 0601"8.IJ_I€HI/I}I YpaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B npouiecce noHo0OMEHHOTO 00OTaIEHUs] B KaUeCTBE BOCCTAHABIMBAIOIIETO KaTHOHA MOXKET
o ot

WMCTIONB30BaThCA,  HATpUMeEp, TpexBaldeHTHbli Tutan (Ti®), ® B 5ToM  ciydae

BOCCTAHOBUTEIbHAS CHCTEMa Oy/ieT BhIpabaTeiBaTh Ti~ mocpeacTBoM BoccTanoserns Ti™.

B IIpoOHECCE€ B Ka4YCCTBE OKHUCIIUTCIIL MOXKCET HCIIOJIB30BATHCA, HAIIPUMEDP, TPEXBAJICHTHOC

J)Kene30 (Fe+3), Y B 3TOM CITy4ae CUCTEMa OKHUCIICHHUs Oy/ieT BeIpabaTeiBath F e MOCPEICTBOM
oxucyenns Fe .
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5.7.

5.7.1.

5.7.2.

CneunuajbHo npeaHasHa4YCHHbIC WJIH IOATr0TOBJ/ICHHBIC CUCTEMbI, 060pyz1013a1me n
KOMIIOHEHTBI /1 MCITOJIb30BAHUSA B JIAa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaX

BBOJHOE 3AMEYAHUME

CylmiecTByoIe CUCTEMBI JII OOOTaTUTENBHBIX IPOLIECCOB C HCIONB30BAaHHEM J1a3epoB
JeNSTCS Ha JIBE KaTeTOpUH: Te, B KOTOPBHIX paboueil cpemoi SBIAIOTCS Mapbl aTOMapHOTO
ypaHa, ¥ Te, B KOTOPBIX paboyel CPeIoil SBISIOTCS Maphl YPAaHOBOTO coenuHeHus. OOmmMu
Ha3BaHWSAMU ISl TAKUX MPOIIECCOB SIBISIIOTCS: TepBas KaTEropus - Jla3epHOE pa3/iciicHUe
M30TOIOB TI0 MeToxy aroMmapHbIXx mapoB (AVLIS mmm SILVA); Bropas Kateropus -
MOJIEKYJISIPHBIN METOI J1azepHOro pasnenenus m3otornoB (MLIS wim MOLIS) u xumugeckast
peakmusi TOCPENCTBOM M30upaTeIbHOW MO wu3oTonaMm JasepHoi aktuBarmu (CRISLA).
CucteMsbl, 000pYZOBaHNE U KOMITIOHEHTHI /ISl YCTAHOBOK JIa3€PHOT0 OOOTAIIEHHS BKITIOYAIOT:
a) yCTpoiicTBa [UIS TIOAaYd TIApOB METAUIMYECKOrO ypaHa (i1 W30MpaTeIbHOM
(oTOMOHM3AIMM) WM YCTPOHCTBA JJS T[OJAa4Yd TAapOB YPAHOBOTO COEMWHEHUS (IUist
(doToanCCONMALINN MM XUMUYECKOH aKTHBAIlMK); b) ycTpoiicTa 1 cOopa 000raieHHOro 1
00CIHEHHOTO METAUIMYECKOTO ypaHa B KadecTBe '"mpoaykra' W "XBOCTOB" B TIEpBOM
KaTerOpHH U YCTPOICTBA [T cOOpa Pa3IOKEHHBIX WITH BBIIIICANINX U3 PEAKIIUA COSTMHCHUH B
KadecTBe "mponykTa' M HeoOpabOTaHHOIO Marephana B KauyecTBE '"XBOCTOB" BO BTOPOIt
KaTeropuy; C¢) pabodurie Ja3epHbIe CUCTEMBI IS M30MPaTeIhbHOTO BO30YXKICHHS M30TOIIOB
ypaHa-235; wu d) obopymoBaHwe T TOATOTOBKHA TIOJAYXd M KOHBEPCHH IIPOIYKTA.
BcenencTBre cnoKHOCTH CIEKTPOCKOIIMK aTOMOB M COSIMHEHHUI ypaHa MOKET MOTpeOOBaThCs
WCTIONTb30BaHME JIO00M U3 Psifia UMETOIIMXCS JIa3ePHBIX TEXHOJIOTHHA.

I[NOACHUTEJIbBHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, [IEPEUHCIICHHBIX B 9TOM pas3Jielie, BCTYIAOT B HEIIOCPEICTBEHHbIH
KOHTaKT C ITapaMH METAITMYECKOTO YpaHa WM C AKHUIKOCTBIO, WIIN C TEXHOJIOTUYECKUM Ia30M,
coctosmuM u3 UFg umn emecn n3 UFg u npyrux ra3oB. Bce moBepxHOCTH, KOTOPBIE BCTYHAlOT
B KOHTakT ¢ ypaHoM win UFg, MOJHOCTHIO M3TOTOBJIEHBI U3 KOPPO3UECTOMKUX MaTepUasIOB
WIN 3allMIIeHb! ITOKPBHITHEM W3 TakuX MarepuanoB. Jins nenel paszmena, OTHOCAIIErocs K
KOMITOHEHTaM 000pYyJOBaHU I JIa3ePHOTO 0OOTaIeHHs], MaTepuaibl, CTOINKHE K KOPPO3HH,
BBI3bIBAEMOM MapaMy WIN KUIAKOCTAMHU, COAEPKAILMMH METAIMYECKUH ypaH WK ypaHOBbIE
CILIABbI, BKJIIOYAIOT HOKPBITHII OKCHIOM UTTPHS rpauT U TaHTAJI; W MaTepuabl, CTOHKUE K
Koppo3uu, BbI3bIBacMOM UFg, BKIIOWalOT MeIp, HEPKABEIOIIYIO CTalb, aJIOMHHHUH,
QIIOMHHHUEBBIC CIUIABBI, HUKEJb WU CIUIaBbl, coaepxkamue 60% Hukens u O6omee, 1 CTOWKUE K
UF¢ nonmHocThi0 (TOpUPOBAaHHBIE YTIIEBOAOPOAHBIE [IOTUMEPBI.

Cucrembl BbinapuBanus ypana (AVLIS)

CrnenuanbHO TIpeJHA3HAYCHHBIC WM TOATOTOBIICHHBIE CHCTEMbI BBITIAPUBAHUS YpaHa,
KOTOPBIE COACPIKAT BEICOKOMOIITHBIC TIOJIOCOBBIC HJIH PACTPOBEIC AIICKTPOHHO-TTYYEBhIC TTYIIIKH
C mepeaaBacMoil MOIITHOCTBIO Ha MHIIICHB Oojiee 2,5 kB1/cM.

CucreMbl 1151 00padoTKH sKUAKOMeTALImYecKoro ypana (AVLIS)

CrienuaibHO TIpeTHA3HAUCHHBIC WJIM TTOATOTOBIICHHBIE CHCTEMBI IJIsi O0paOOTKH JKHIKOTO
MeTalla Al PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIUE U3 TUTIEH U
OXJIAKTAFOIIIETO OOOPYIOBAHUS JUISI TUTJICH.

INOACHUTEJIbBHOE 3AMEYAHUE

Turmn w [pyrue KOMIIOHEHTHI 3TOHW CHCTEMBI, KOTOpBIE BCTYMAlOT B KOHTakT C
pacIIaBJIeHHBIM YPaHOM WJIM YPAHOBBIME CIUIaBaMH{, W3TOTOBJIEHBI M3 KOPPO3UECTOUKHX U
TEPMOCTOMKUX MAaTEPHUAJIOB WM 3aIUIICHBI TOKPHITUEM U3 TaKUX MaTepuanoB. [Ipuemiemsbie
MaTepHaibl BKJIIOYAIOT TAaHTAJ, MOKPBITHIA OKCHAOM HWTTPHS Tpadut, rpaduT, MOKPHITHIHI
OKHCJIaMH JPYTHX PEIKO3eMEIbHBIX JIIEMEHTOB MITH UX CMECSMHL.
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5.7.3.

5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

Arperatsl AJs cOopa '"'mpoaykra’ u '"xBocToB" MeTasIM4eckoro ypana (AVLIS)

CrienuaibHO TIpeIHAa3HAYCHHBIC WM TTOATOTOBJICHHBIC arperartsl Il coopa "mpomykra" u
"XBOCTOB" METAJUIMIECKOTO YpaHa B )KUIKON WM TBEPIOU Gopme.

INOACHUTEJIbBHOE 3AMEYAHUE

KoMmnoHeHTs! 3THX arperatoB M3roTOBJIEHBI U3 MaTEpPHAIOB, CTOMKHX K HarpeBy U KOppO3WH,
BBI3bIBAEMOM MapaMy METAIMYECKOTO YpaHa WM KUIKOCTBIO, WIM 3alIMIIEHBI TOKPBITHEM
U3 TAKUX MaTepUaJIoB (TaKMX, KaK MOKPBITHIN OKCHAOM UTTPHS rpadUT WM TaHTAJT) U MOTYT
BKJIIOYaTh B ce0si TpyOONpOBOIBI, KIanaHel, TyLepa, "Kkenoda", BBOJbI, TEINIOOOMEHHUKH U
KOJIJIEKTOpPHBIE IUIACTHHBI A1 MAarHUTHOTO, 3JEKTPOCTaTMUYECKOTO WM JAPYTUX METONOB
paseneHust.

Ko:xyxu pazgeanrtensHoro moxyJist (AVLIS)

CrienuaibHO TpeIHA3HAYCHHBIC WITH TTOITOTOBJICHHBIC IMTHHIPUICCKUE WA TIPSIMOYTOTEHBIC
Kamepbl Uil TOMEIICHUSI B HUX WCTOYHHKA IApOB METAJUIMYECKOTO ypaHa, 3JIEKTPOHHO-
Jy4eBOU MYIITKU B KOJIICKTOPOB "TpoayKTa" U "XBOCTOB".

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHI UIS TIOJa4X AIIEKTPOITUTAHUS U BOJIBI,
OKHA JUIS J1a3epHBIX MMyYKOB, COCTMHEHUN BaKyyMHBIX HACOCOB, & TAKXKE JJISl TUATHOCTUKU U
KOHTPOJII KOHTPOJIBHO-U3MEPUTEIBHBIX TMPHOOPOB. OHM WMEIOT MPUCTIOCOOJICHUS IS
OTKPBITHSA U 3aKPBITHSA, YTOOBI 00ECTIEYNTh O0CITy)KUBAHHE BHYTPEHHIX KOMIIOHEHTOB.

CBepx3BYyKOBbBI€ paclIMpuTeibHbIe comia (MLIS)

CrenanbHO TIpefHAa3HAYEHHbIE WM ITOJTOTOBJICHHBIE CBEPX3BYKOBBIE PACIIUPUTETHHBIC
cormia s oxnaxaeHus cmeceit UFg 1 Hecymero raza mo 150 K nim Hike 1 KOppO3HUEeCTOMKHIE
K UF6

Kosuextopsl npogykra natugropucroro ypana (MLIS)

CrenupansHo TpeJHAa3HAYCHHBIE WM TOATOTOBICHHBIC KOJUIEKTOPHI TBEPJAOrO MPOIYKTA
nstudropuctoro ypana (UFs), cocrosmue w3 (uibTpa, KOJUIGKTOPOB YIapHOTO HIIH
LIUKJIOHHOTO THIIA WJIM MX COYeTaHH 1 Koppo3uecToiikue k cpene UFs/UF.

Komnpeccopsl UF¢/Hecymiero raza (MLIS)

CrienpanbHO TpeHA3HAUeHHBIE WM TOATOTOBIEHHBIE Kommpeccopbl mist cmeceit UFg u
HeCcylllero rasa Juisl JUIMTeNbHOM okcrutyataimu B cpeae  UFq. KoMmoHeHThl 3THX
KOMIIPECCOPOB, KOTOpBhIE BCTYMAIOT B KOHTAaKT C HECYUIMM TIa30M, H3TOTOBICHBI U3
KoppozuecToiiknx kK UFg MaTepuanoB Wi 3allMILIEHbI TIOKPHITUEM U3 TAKUX MaTepHaJIOB.

YniaorHenus Bpamaomuxcs sajaos (MLIS)

CreuuansHo TMpeaHa3HAUYCHHBIC WM MOATOTOBJICHHBIC YIUIOTHEHHUS BPAIIAIOIIUXCS BaJOB,
YCTAaHOBJICHHBIC Ha CTOPOHE TOJAYM W Ha CTOPOHE BBIXOAA MJsl YIUIOTHEHHs Baia,
COCITUHSIIONIETO POTOP KOMITpeccopa ¢ MPHUBOIHBIM JBHTATEIEM, C TEM YTOOBI 00ECTICUNTH
HAJCKHYIO TEpMETH3AIMI0, MPEJOTBPALLIAIONIYI0O BBIXOJ TEXHOJOTHUYECKOTO0 ra3a Wid
HaTeKaHWe BO3yXa WM YIUIOTHAIOLIETO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa, KoTopast
3anoiHeHa cMecbio UFg u Hecyero rasa.
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5.7.9.

5.7.10.

5.7.11.

Cucrembl ¢propupoBanusi (MLIS)

CrnenuanbHO MpeHA3HAYCHHBIC WM TIOATOTOBIICHHBIE cucTteMbl Juis gropupoBanus UFs (B
TtBepaoM coctosiHun) B UF, (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cUCTEMBI IpeHa3Ha4YeHbI U1 propupoBanus coopanaoro nopomka UFs B UFs B memsx
MOCIIETYIOIIero cOopa B KOHTEHHepax MNpOAYKTa WiW s mojadd B Omoku MLIS mns
JIOTIOJIHUTENBHOTO oOoramieHus. [Ipyu npruMeHeHnH OTHOTO MOoAXo1a peakiwys GToprupoBaHus
MOKET OBbITh 3aBepIlieHa B Ipelesiax CUCTEMBbl pa3/esIeHUs] W30TOIOB, TA€ MIET peakiys U
HETOCPEICTBEHHOE H3BJICUYEHHE W3 KOJUIEKTOpoB "mpoaykTa". Ilpu mpuMeHeHuH Ipyroro
noaxozaa mopomok UFs MoxxeT ObITh W3BJIEUEH/TIEpeMelIeH U3 KOJUIEKTOpOB "MponaykTa" B
HNOAXOAAIINI peakTop (HAapUMEp, PEakTop C ICEBIOOKIDKEHHBIM CJIOEM KaTajau3aropa,
TeJIMKOMAATBHBIN PeakTop WM KapoBasi OamiHs) B LesX GropupoBaHus. B oboux ciydasx
UCTIONB3YeTCsl 000pYAOBaHUE Ul XpaHEHHs W mepeHoca ¢ropa (WM APYTUX MPUEMIIEMBIX
(hTOpHPYIOIINX PeareHToRB) ¥ Jj1s1 coopa u ieperoca UF.

Macc-cnexkrpomerpbl/uctounnku uono UFg (MLIS)

CnenuasnpHO NpeJHa3HAYEeHHbIE WIIM IOATOTOBJICHHbIE MATHUTHBIE WM KBAaJPYIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAUTH MpSAMOW OTOOp Mpo0 TOAaBaeMOil Macchl,
"mponykTa" wmu "XBOCTOB" M3 Ta3oBeIX MOTOKOB UFg m oOnmajmarompe MOJHBIM HaOOpoM

CITEAYIOIINX XapaKTePUCTHUK:

1. yIelbHas pa3peliaromas CriocoOHOCTh 1Mo Macce cBbiie 320;

2. coacpKaT MCTOYHMKHM HMOHOB, HW3IOTOBJICHHBIC HN3 HHUXpOMa WX MOHCIA WU

3alUIICHHBIC TIOKPHITUEM U3 HUX, HIH HUKEIHUPOBAHHKIC;,
3. coJiepKaT HOHN3AIMOHHBIC UCTOYHHUKH C OOMOApIMPOBKOM AIIEKTPOHAMH;

4. COZIEPKaT KOJUIEKTOPHYIO CUCTEMY, PUTOAHYIO JJIsl U30TOITHOTO aHAJIH3A.

Cucrembl mogpayu/cucTeMbl 0TBoAA "'mpoaykra" u "'xsocroB' (MLIS)

CrnenuaiabHO TpeHAa3HAYCHHBIC WM IOJTOTOBJICHHBIE TEXHOJIOTHYECKHE CHCTEMBI HIIH
000pyI0BaHue I 00OTaTHTENHHBIX YCTAHOBOK, M3TOTOBJICHHBIE U3 Koppo3uecTorknx K UF

MaTCepHraJiOB, WX 3AlIUIICHHBIX ITOKPBITUEM U3 TAKUX MAaTCPHUAJIOB, BKIIIOYAIOMIIUC:

a)  THUTalONIME aBTOKJIABBI, TMEYM WM CHCTEMbI, HcHoib3yembie misi momadn UFg mist
mpoiiecca o0oramieHus;

b)  nmecyOiauMaTophl (MM XOJIOAHBIC JIOBYIIKH), HCIIOJIb3yeMbIe [UIL  BBIBSICHUS
Harperoro UF4 u3 mporiecca odoramieHus Juist OCIeAYIOIIEro MepeMeIICHHS;

c) CTAaHIIMK OTBEP)KICHUS WM OXIDKCHHUS, HCIONb3yeMble it BeiBeneHus UFg 3
mporiecca oOorameHust myreM cxatusa u TepeBona UFg B JKHIOKYIO WM TBEPIYIO

hopmy;

d) crammum "mpomykta" wWim "XBOCTOB", HWCHoONB3yeMble s rmepemerieans UFg B
KOHTEHHEPBL.
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5.7.12.

5.7.13.

5.8.

5.8.1.

Cucrtembl otnesennsi UFg oT Hecymero raza (MLIS)

CrienanbHO TIpeHAa3HAYEHHBIE WJIM TIOITOTOBJICHHBIE TEXHOJOTWYECKHE CHCTEMBI JUIS
otnenenus UFq oT Hecyero ra3a. HecymmM razoM MokeT OBITh a30T, aproH WK JPYTOH T'a3.

MNOACHUTEJIbLHOE 3BAMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATH TAKOE 000PYIOBaHUE, KaK:

a) KpUOTCHHBIC TEIUIOOOMCHHUKH WA  KPHOCETapaTophbl, CHOCOOHBIC CO3IaBaTh
temriepatypsl -120°C wiu MeHee, nin

b)  OJOKM KpHOTEHHOTO OXJIaKIEHHMS, CIIOCOOHBIE cOo3laBaTh Temmeparypbl -120°C nmn
MEHee, WK

c) xonoaubie noBymku UFg, ciocoOHbIe co3naBath Temneparypsl -20°C wim MeHee.

Jlazepuble cuctemsbl (AVLIS, MLIS u CRISLA)

Jlazepbl WM Ma3epHBIC CHCTEMBI, CTICIHAIBLHO TPEIHA3HAYCHHBIC WM TOATOTOBICHHBIC IS
pazJieNieHus U30TOTIOB ypaHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema mpouecca AVLIS 0OBIMHO COCTOMT W3 ABYX Ja3epoB: Jiazepa Ha Mapax
MeIY | Jia3epa Ha kpacutensix. JlaszepHast cuctema mis MLIS oObdHO cocTOWT U3 Jasepa,
pabotarommero Ha CO, WM DKCHUMEPHOTO Jiazepa M MHOTOXOIIOBOM ONTHYECKOW SUCHKHU C
BpAIAOIUMHUCS 3epKaJlaMi Ha 00erx cropoHax. JIjs Ja3epoB WM Ja3epPHBIX CHUCTEM TIPH
o0oux mporeccax TpeOyeTcs: CTa0WIM3aTop CHEKTPOBOW YacTOTHI JJisi pabOThl B TEUCHHC
JUTMTETBHBIX TIEPUOI0B BPEMEHH.

CneunuajbHo npeaHasHa4YC¢HHbIC WJIH IOAT0TOBJ/ICHHBIC CHUCTEMbI, 060pyz1013a1me n
KOMIIOHEHTBI ISl HCIO0JIb30BAHUS Ha 000raTHTEJIbHBIX YCTaHOBKaX € IIa3MECHHBIM
pasiaeJicHueM

BBOJIHOE 3AMEYAHUE

[Tpu mporecce TIa3MEHHOTO pa3JielieHus IIa3Ma, COCTOSINAs W3 WOHOB ypaHa, MPOXOIUT
qepe3 HMEKTPHYECKOE T0JIe, HACTPOSHHOE Ha YaCTOTY HOHHOro pesoHanca U™, ¢ TeM 4ToGbI
OHHU B TIEPBYIO OYEPE/Ib MOTIIONIAIN YHEPIHIO W YBEIIMUUBAJICS TaMETP MX IITONOPOOOpa3HBIX
opout. MoHBI ¢ MPOXOXKICHUEM TT0 OOJNBIIEMY THAMETPY 3aXBaTBIBAIOTCS LIS 00pa3OBaHS
npoxykra, oboramensoro U>”. IInasma, kotopas oOpa3oBaHa MOCPEICTBOM HOHH3AINH
YpaHOBOTO Tapa, COJCPKHUTCS B BAaKyyMHOW KamMepe C MAarHHTHBIM IIOJIEM BBICOKON
HAINpPSHKEHHOCTH, O0pa30BaHHBIM C TIOMOIIBIO CBEPXMIPOBOJsIero Marauta. OCHOBHbBIC
TEXHOJIOTHYECKUE CHUCTEMBI TPOIECCa BKIFOYAOT CUCTEMY TEHEpAlMU YPAaHOBOW IUIa3MEI,
pa3eUTENHHBIN MOJTYJIb CO CBEPXITPOBOISIIMM MArHUTOM W CHCTEMbI U3BJICUCHUS METaslia
1utst coopa "mpoaykra” 1 "XBOCTOB".

MHKpOBOJIHOBbIe UCTOYHHKH JHEPTUHU U AHTCHHbI
Cneunaano MPECAHA3HAYCHHBIC WJIW IMOATOTOBJICHHBIC MHUKPOBOJIHOBBIC NCTOYHUKHW SHEPIrUn
U QaQHTCHHBI [UJIA TCHCpAIMKW WIM YCKOPCHHUA HWOHOB H 06na;[aloume CJICAYOIUMHU

xapaktepucTukaMu: dactoTa Bbie 30 [T u cpemHss BbIXOAHAS MOIIHOCTh JUIS TeHEPaLiH
noHOB 6oiee 50 kBT.
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

CoseHoUaBI AJ151 B036y)KIleHl/Iﬂ HOHOB

CrnenuanabHO Tpe/HA3HAYCHHBIE WM TIOJITOTOBJICHHBIC COJEHOHWIBI ISl PaJdoYacTOTHOTO
BO30Y KIeHUS HOHOB B uarazoHe 9acToT 6osiee 100 k111 1 crtiocoOHBIe paboTaTh IpH CpeaHei
motrHocTy Oonee 40 kBT.

CucreMbl reHepanuy ypaHoBoii IIa3Mbl

CreuupansHo TpeaHAa3HAUCHHBIC WM TMOATOTOBICHHBIE CHCTEMBbl TE€HEpAllUd YPaHOBOU
IUTa3Mbl, KOTOpBIE MOTYT COJEpPKaTh BBHICOKOMOIIHBIE TOJOCOBBIE FJIM PaCTPOBEIC
3JIEKTPOHHO-ITYUYEBBIC MYIIKH C epeaBaeMOi MOILITHOCTBIO Ha MHIIICHB Oojiee 2,5 KBT/cMm.

Cucrembl U151 00paGOTKH KMIAKOMETAINIMYECKOr0 YPpaHa

CrienuanbHO TpeHA3HAYCHHBIC WJIM TOATOTOBJICHHBIE CHUCTEMBI IS OOPaOOTKH KHIIKOTO
MeTalla Al PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIUE W3 TUTIEH U
OXJIXKIAIOIIETO 000PYIOBAHMS TSI THTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmn w [pyrue KOMIIOHEHTHI 3TOW CHCTEMBI, KOTOpBIE BCTYMAlOT B KOHTakT C
pacCIUIaBJICHHBIM YpaHOM WIJIM YPaHOBBIMH CIUIABAMH, W3TOTOBIICHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOMKUX MAaTEePHUAJIOB WM 3aILUIICHBI TOKPHITUEM U3 TaKUX MaTepuanoB. [Ipuemiemsbie
MaTepHaibl BKIIOYAIOT TAHTAJ, MOKPBITBIA OKCHAOM HWTTPHS Tpadut, rpaduT, MOKPHITHIHI
OKHUCIIAMU JPYTUX PEIKO3EMENILHBIX 3JIEMEHTOB MIIM UX CMECSMHU.

Arperathbl 1151 coopa "mpoaykTa' u ''XBOCTOB'' MeTA/UIHYECKOT0 ypaHa

CrienMaibHO TIpeTHA3HAYCHHBIC WM TIOATOTOBJICHHBIC arperatsl JUis cOopa "mpoaykra" u
"XBOCTOB" MJI1 METAUTMYECKOTO ypaHa B TBepaodl ¢opme. DTm arperatel s cOopa
W3rOTOBJICHHl W3 MAaTepuajoB, CTOWKHMX K HarpeBy W KOPPO3HMH, BBI3BIBACMOHN MapamMu
METAJUTUYECKOr0 ypaHa, TaKHUX, KaK TpaduT, MOKPHITHIA OKCHUIOM HUTTPHUS, WIH TaHTAJ, WIH
3aIIUIICHBI TOKPBITHEM U3 TAKHX MATCPHAJIOB.

KO)KyXI/l Pa3aeJauTe/IbHOT0 MOAYJIsAA

[Munuaapuyeckue Kamepbl, CHELUAIbHO IpeJHA3HAYECHHbIE WIM IOATOTOBJIECHHBIE I
UCIIOJIb30BaHUsI Ha OOOraTUTENBHBIX YCTAaHOBKaX C IUIA3MEHHBIM pa3le/iCHUEM, M
MIOMEIIIEHHSI B HUX UCTOYHHKA YPAaHOBOMH IIIa3Mbl, SHEPI€THUECKOTO COJIEHON A PAHOYaCTOTHI
1 KOJJIEKTOPOB "MpoAyKTa" 1 "XBOCTOB".

INOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH WMCIOT MHOXXECTBO BXOJHBIX OTBEPCTHH JUIS TIOA4M AJICKTPOIUTAHUS,
coenmuHeHUH TUQ(Y3MOHHBIX HACOCOB, & TAKXKE JUIS JUATHOCTHKH W KOHTPOJIST KOHTPOJILHO-
M3MEPHUTEIBHBIX MPHOOPOB. OHM UMEIOT TPUCTIOCOOICHHUS TSI OTKPBITHS U 3aKPBITHS, YTOOBI
o0ecrieunTh 00CTy)KUBaHHE BHYTPEHHUX KOMIIOHCHTOB U M3TOTOBJICHBI U3 COOTBETCTBYFOIIUX
HEMAaTrHUTHBIX MAaTEPUAJIOB, TAKUX, KaK HEPKAaBEIOIIAsK CTallb.

26



5.9.

5.9.1.

CneunuajbHo npeaHasHa4YC¢HHbIC WJIH IIOAT0TOBJ/ICHHBIC CHUCTEMbI, 060pyz1013a}me n
KOMIIOHEHTBI /I MCITOJIb30BAHUSA HA YCTAHOBKAX 3JIECKTPOMATrHUTHOI'O odoramenus

BBOJIHOE 3AMEYAHUE

[Tpu 31eKTPOMAarHUTHOM MPOIIECCE HOHBI METAILTMYECKOTO YPaHa, TOIYyYSHHBIC TIOCPEICTBOM
MOHM3AIAY TATAIOIIEro Martepuaia u3 coyeii (00sraHo UC,), yCKOPSIOTCS ¥ IPOXOIST Yepe3
MarHuTHOE TOJIe, KOTOPOE 3aCTaBIISIET HOHBI PA3JTMYHBIX U30TOIOB MPOXOIUTh TI0 Pa3INIHBIM
HanpaBiieHussM. OCHOBHBIMHM KOMIIOHEHTaMH 3JICKTPOMArHUTHOTO WM30TOITHOTO Cemaparopa
SBJISIIOTCS:  MarHUTHOE TIOJIE JUIsl OTKJIOHCHHS/PA3/ICNICHNs] HM30TONOB HMOHHOTO ITy4Ka,
WCTOYHMKA HOHOB C €r0 CHUCTEMOW YCKOPEHHs, U CHCTEMbI cOOpa OTJEJICHHBIX HOHOB.
BcrmoMorarenbHbIe CHCTEMEI TSI 3TOTO TPOIecca BKIFOYAIOT CUCTEMY CHa0KEHUsI MarHUTHOM
SHEPrucH, CUCTEMbI BBICOKOBOJBTHOTO IMUTAHUS MCTOYHWKA MOHOB, BAKYYMHYIO CHUCTEMY H
OOMUpHBIE CHUCTEMBI XHMHYECKOH OOpaOOTKH IUIT BOCCTAHOBICHHSI TPOMYKTa W
OYMCTKH/pereHepanui KOMIIOHCHTOB.

aﬂeKTPOMaFHHTHbIe cenaparTropbl U30TOIIOB

ONEKTPOMAarHUTHBIE  CEMapaTopbl  M30TOMNOB, CHCLUATBHO  NpPEAHA3HAYCHHBIC WU
TTOATOTOBJICHHBIE JUISA pa3eliCHHs] W30TOINOB ypaHa, W O0OpYIOBaHHWE W KOMITOHCHTHI IS
9TOr0, BKJIIOYAsI:

a)  Ucrounuku noHoB

CrenmansHO — TpefHa3sHAYEHHBIE  WIM  TIOATOTOBJIEHHBIE  OTACIBbHBIE  HIIH
MHOTOYHCIICHHbIE HCTOYHHUKM MOHOB YpaHa, COCTOSIIME W3 MHCTOYHMKA Tapa,
HOHU3aTOpa U YCKOPUTENS IIy4Ka, H3rOTOBJIEHHbIE U3 COOTBETCTBYIOLIMX MaTepHasoB,
TaKWX, Kak TpaduT, HEepXKaBelomas CTalb WIA Melb, U CHOCOOHBIX 00ECIeunBaTh
o01IHii TOK B Imy4ke HOHOB 50 MA uin Goee.

b)  Komiekropsl HOHOB

KosnekropHple TUIaCTHHBI, MMEIOIME JBE WM Ooliee IICIM W Tasa, CHEeIUATbHO
MpeIHa3HAYECHHBIE UM ITOATOTOBIICHHBIC JUIsI COOpa MYyYKOB MOHOB OOOTAIIEHHOTO M
00€THEHHOTO ypaHa M M3TOTOBJICHHBIC W3 COOTBETCTBYIOIIMX MAaTEPHAIOB, TAKHX, KakK
rpaduT WK HEPIKABEIONIAs CTalTb.

c) BaxyymHbIE KOXKYXHT

CrenpanbHO TpeAHAa3HAYEHHBIE WM IOJATOTOBJICHHBIE BaKyyMHBIE KOXYXH IS
JJIEKTPOMArHUTHBIX ~CENapaToOpoB ypaHa, U3TOTOBJIEHHBIE M3 COOTBETCTBYIOLIMX
HEMarHUTHBIX MaTEpHaJIOB, TaKHX, KaK HEepKaBerollas CTalb, U NpeJHa3HAYCHHbIE IS
pabote! ipu gasiennu 0,1 [Ma wnn Hxe.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Ot KOXYXH CIICHUAIBHO MPEAHA3HAYCHBI JJI IMOMEIICHUA B HUX NCTOYHHUKOB HOHOB,
KOJIJICKTOPHBIX IINIACTUH W BOJOOXJIAXKIAEMbBIX BKJIQABIIICH W UMEIOT HpI/ICHOCO6JIeHI/I5I
JJIA COC,Z[I/IHCHI/Iﬁ ,Z[I/I(l)(l)y3I/IOHHI>IX HaCcoCoOB H HpI/ICHOCO6J'IeHI/I}I U1 OTKPBITUA U
3aKPBITUA B LICTIAX U3BJICUCHUA U 3aMCHBI 9TUX KOMIIOHCHTOB.
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5.9.2.

5.9.3.

d)  MarauTtHsIe TIOMIOCHBIE HAKOHEYHUKU

CrienanbHO  MpeJHa3HAUYCHHbIC MM  IIOATOTOBJIICHHBIC MArHUTHBIC ITOJIOCHBIC
HAaKOHCUHWKH, WMCIOIIHE IuamMeTp Ooinee 2 M, HCIONb3yeMbIe I OOeCTeueHIs
MOCTOSSHHOTO MAarHUTHOTO TIOJII B AJISKTPOMArHUTHOM CEapaTope HM30TONOB M IS
MepeHOCa MAarHUTHOT'O TTOJIST MEKTY PACTIOIOKEHHBIMH PSIJIOM CETlapaTopaMHu.

BbIcOKOBOJILTHBIE HCTOYHMKH MMUTAHUS

CrenasbHO MpeTHa3HAYCHHBIC WJIH MOATOTOBICHHBIE BRICOKOBOJIBTHBIC HCTOYHUKH MTUTAHHS
JUTS. ICTOYHUKOB UOHOB, 00JIaIAI0IIME TIOJHBIM HA0OPOM CIICIYIONNX XapaKTEPUCTUK: MOTYT
paboTaTh B HEMPEPHIBHOM peXuMe, BeixomHoe Hampspkerue 20 000 B wim 6osee, BIXOTHON
ToK 1 A win 6onee u crabunmzarust Hanpspkerns menee 0,01% B TeueHune § 9acos.

HcTouyHuKH MUTAHUS IIEKTPOMArHuToB

CrneuuanbHO IIpeAHA3HAUYEHHBIC WIM IIOJTOTOBJIECHHbIE MOIIHBIE HCTOYHUKHM IUTAaHUA
MOCTOSIHHOTO TOKAa JUISl 3JMEKTPOMAarHWTOB, OONagarouiue IMOJHBIM HaOOpOM  CIEAYIOLIHX
XapaKTEePUCTUK: BBIXOIHOH TOK B HempepsiBHOM pexkume S00 A wnu  Oomee mpu
HanpspkeHnn 100 B vmm Gosee, npu ctabunmu3anyy o TOKy win HanpspkeHmo MeHee 0,01% B
TEUCHUE § YacoB.

YceTaHoBKHM AJ151 MpoM3BOJACTBA TsKeI0i BOAbI, Z[eﬁTepPlﬂ )4 HeﬁTepHeBle coeIMHEeHMH 1
oﬁopyz[onalme, CNIEHUAIBbHO MPEIHASHAYECHHOC I MOATOTOBJICHHOE /1J151 3TOT0

BBOJHOE 3AMEYAHUME

Tsokenyro  BOJYy MOXHO TIPOU3BOIUTH, UCIONB3ys pa3iuuHble Tporecchl.  OaHAKO
KOMMEPUECKH BBITOIHBIMH SIBIISTFOTCS JIBa MPOIIECCA: TPOLECC M30TOITHOTO OOMEHA BOJBI U
cepoBogopona (tporecc GS) 1 mporrecc U30TOMHOTO 0OMEHa aMMHaKa U BOJIOPOIa.

[Ipomiecc GS ocHoBaH Ha 0OMEHE BOIOPOIA M JIEHTEPHS MEKIY BOJOH M CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOpbIE€ J3KCIUTyaTHUPYIOTCS C XOJIOJHOM BEpXHEH cekiMed W Tropsiei
HIDKHEH cekipedl. Boga Teyer BHHM3 MO KOJIOHHAM, B TO BpeMs Kak CEPOBOIOPOMAHBIN ras3
UPKYTUPYeT OT IHA K BEPIIMHE KOJIOHH. [ COmeicTBUS CMEIIMBAaHWIO Ta3a W BOJBI
WCTIONB3YeTCsl Ps ABIpYaThIX JIOTKOB. Jlefitepuii mepememiaercss B BOLY MPH HU3KHX
TeMIIepaTypax U B CEpOBOAOPO NIPH BBICOKMX TeMIiepaTypax. OOoraiieHHbIe JeHTeprueM ra3
WIH BOJAA YAAJSIOTCS U3 KOJIOHH MEPBOW CTYIIEHH Ha CTHIKE TOPSYMX U XOJIOIHBIX CEKIUH, 1
TIPOIIECC TTOBTOPSIETCS B KOJIOHHAX ClieAyromiei crymenu. [Ipoaykt mocnenueit ¢as3sl - Bona,
oboramenHas aedtepueM a0 30%, HampaBiseTcsi B AUCTWIUIALMOHHYIO YCTAHOBKY IS
MIPOM3BOCTBA PEAKTOPHO-YUCTOM TSDKENI0M BOJBL, T.€. 99,75% oxucu neitrepus.

B mporecce oOMeHa MeXIy aMMHAKOM W BOJOPOJIOM MOXKHO W3BJICKATh JEHTEpUil u3
CHHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KXHJIKAM aMMHAaKOM B TPUCYTCTBHH KaTaln3aTopa.
CunTte3-raz mopmaercs B OOMEHHBIE KOJOHHBI M 3aT€M B aMMHAYHbIA KOHBepTep. BHyTpu
KOJIOHH Ta3 MOJHUMAETCS OT JHA K BEpPUIMHE, B TO BpeMs KaK XHUIKUA aMMHAK TEUeT OT
BeplIMHBI KO AHY. JleiiTepuit B CUHTE3-raze JIMIIAETCS BOAOPOJA W KOHIIEHTPUPYETCS B
aMMuake. AMMHaK MOCTyIaeT 3aTeM B YCTaHOBKY JUISI KPEKMHTa aMMHaKa Ha JHE KOJOHHEI,
TOra Kak ra3 coOupaeTcs B aMMHAayHOM KOHBepTepe Ha BepmuHe. Ha mocnemyrommux
CTYICHSX TPOHMCXOMUT JaibHEWIIee oOoraeHne, U IMyTeM OKOHYATEIbHOW IUCTHIUISIIUH
MIPOM3BOAMTCS PEaKTOPHO-UKCTast Tsbkemas Boja. llogada cuHTE3-raza MOXET OBITH
o0ecrieueHa aMMHAYHOW YCTaHOBKOM, KOTOpas B CBOIO OdYepelb MOXKET OBITh COOpYXKEHa
BMECTE C YCTAHOBKOH JIJISl TIPOU3BOJICTBA TSDKENIOW BOJIBI ITyTEM U30TOITHOIO OOMEHa aMMHUaKa
1 Bozopoja. B mporiecce aMMradHO-BOJOPOAHOTO OOMEHa B KQ9eCTBE NCTOUYHUKA MCXOAHOTO
JeUTepHsi MOXKET TaK)Ke UCTIONIb30BATHCSI OOBIYHAS BOJIA.
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6.1.

6.2.

6.3.

MHorue npenMersl KITI0YeBOr0 000pYIOBaHUS JUIS YCTAHOBOK IO MPOU3BOJICTBY TSXKEIOM
BOJIBI, HCIOJB3YIOMMX TMporecchl GS WM aMMHAaYHO-BOJIOPOJHOTO OOMEHA, IIHPOKO
pacnpoCcTpaHeHbl B HEKOTOPBIX OTPACIsX HEPTEXUMUYECKOH MPOMBIIDIEHHOCTH. OCOOEHHO
9TO Kacaercs HEOONBIMX YCTAaHOBOK, HCHONb3yronmx mporecc GS. OmHako HEMHOTHE
MpeaMeThl  00OpYMOBaHUS  SIBISIOTCA — cTaHaapTHbIMH. [Ipomeccet GS u  aMMuayHo-
BOJIOPOJTHOTO OOMEHa TpeOYIOT 00paOOTKH OOJBIINX KOJHYECTB BOCILIAMEHSFOIIIUXCS,
KOPPO3MOHHBIX U TOKCUYHBIX XHIKOCTEH MPY MOBBIIIEHHOM AaBieHHH. COOTBETCTBEHHO TPH
pa3paboTKe CTaHAapTOB IO IPOCKTHPOBAHWIO M OKCIUTyaTallid sl  YCTAaHOBOK W
00OpY/IOBaHMS, WCHONB3YIOMIUX OSTH TMPOIECCH, CIEMyeT YACHATh OONBIIOEC BHUMAaHHC
MoJ00py MaTepHAIOB M MX XapaKTEPUCTHKAM C TEM, YTOObI OOECTICUUTh JUTUTENBHBIH CPOK
CITY>KOBI TIPH COXpaHEHHMH BBICOKOM 0O€30IMacCHOCTH M HalekHOCTH. OTpenereHne MacTadoB
00yCIIOBITMBAETCS TJIABHBIM 00pa3oM COOOpPaKECHUSMH SKOHOMHUKHU U HE00X0oMuMOCTH. Takum
o0pazoM, OoJbINas YacTh MPEAMETOB OOOPYAOBAaHUS W3TOTOBISETCS B COOTBETCTBHH C
TpeOOBAHMSIMH 3aKaA3UHKA.

Hakonen, cnenyer orMeruth, uTo Kak B mporecce GS, Tak W B Ipolecce aMMHAYyHO-
BOJIOPOJHOTO OOMEHa, TpeaMeThl O00OpYyNOBaHHS, KOTOphle 10 OTAEITBHOCTH HE
MpeHa3Ha4YeHbl WM TIOATOTOBJIEHBI CIIEIHAIBHO ISl TIPOM3BOACTBA TSDKEIOW BOIBI, MOTYT
COOMpaThCs B CHCTEMBI, CICIUATBHO TPEIHA3HAYCHHBIC WM IIOArOTOBJICHHBIC IS
MIPOM3BOCTBA TSHKEIOM BombL. IIpiMepaMu Takux crcTeM, MPAUMEHSIEMbIX B 000HX IIpoIieccax,
SIBIISTIOTCS CHCTEMa KaTAIMTHYECKOTO KPEKHWHTa, UCTIONIb3yeMasi B Ipoliecce 0OMeHa aMMHaKa
YU BOAOPOAA, W TUCTWUISIMOHHBIC CHUCTEMBI, HUCIOJIB3yEeMbIE B IPOIECCE OKOHYATEIHHOM
KOHIEHTPALUY TSDKEION BOABL, JOBOASIIEH €€ 10 YPOBHS PEaKTOPHO-YUCTOM.

IMpenMeTsl 000PYMOBaHHMS, KOTOPBIC CIEIMANBHO MPEIHA3HAYCHBI WIIH TIOATOTOBICHBI IS
MPOM3BOJICTBA TSHKENOW BOJBI IyTEM KCIONL30BaHUSA JIMOO TMporecca OOMEHa BOIBI U
CEepOBOIOPO/Ia, JMOO Tpoliecca 0OMeHa aMMHaKa U BOJIOPOJIA, BKITIOYAIOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, M3rOTABIMBAacMble M3 MEJIKO3EPHHCTON  yIJIepoJucTON cTaiu
(manpumep, ASTM A516), nuamerpom ot 6 M (20 dpyToB) 10 9 M (30 dyTOB), KOTOpBIE MOTYT
9KCIUTyaTUPOBATHCS IPH AaBIEeHUH cBbIe win paBHoM 2 MIla (300 ¢yHT/KB. a10iiM) U UMEIOT
KOPPO3UOHHBIN J0MycK B 6 MM WX 00JIblIIe, CIELUAIbHO IPeIHa3HAUEHb] WK OATOTOBJIEHBI
JUIS IPOM3BOJICTBA TSDKEJION BOJIBI ITyTEM HCIIOJIb30BaHUs [IPOLIECCa U30TOITHOTO 0OMEHa BOBI
U CEpOBOJOPOJA.

I'azoxyBKH M KOMIIpeccopbI

OnnocrynieHyarsie, MajoHamopubie (T.e. 0,2 MIla wiu 30 GyHT/KB. I10HM) HIEHTPOOEKHBIC
ra3ofyBKH WM KOMIIPECCOPBI JUISI ITUPKYJSIIMA CEPOBOJIOPOJAHOTO Tasza (T.e. Tasa,
coneprkarniero 6omee 70% H,S), cnenmanbHO mpenHa3HAYEHHBIC WM TOATOTOBJICHHBIC IS
MPOM3BOACTBA TSDKEJOM BOABI IyTEM FHCIOJB30BAaHMS TIpolecca OOMEHa BOABI H
CEpOBOIOPOJA. OTH Ta30[yBKHM WM KOMIIPECCOPhI HMEIOT  TPOU3BOIUTEIBHOCTD,
TPEBBIIAONIYIO WX paBHYI0 56 M/c. (120 000 SCFM) mpu dKCILTyaTAIliK 107 JaBICHHEM,
npeBblaonmM win paBabiM 1,8 MIla (260 ¢pyHT/KB. Af0¥iM) Ha BXOjae, M CHAOKEHBI
CaIbHUKaMH, YCTOMUMUBBIMA K Bo3aeHCTBIIO H,S.

AMMI/la‘lHO-BOIIOPOIIHbIe 00MeHHbIE KOJOHHBI

AMMHaYHO-BOIOPOTHEIE 0OMEHHBIE KOJIOHHBI BRICOTOM Oosiee i paBHO# 35 M (114,3 dhyToB)
nmuametrpoM oT 1,5 M (4,9 dyroB) a0 2,5 M (8,2 pyTOB), KOTOpBIE MOTYT AKCIUTYaTHPOBATHCS
nox  JaBieHWeM, mpeBblmarommM 15 MIla (2225 ¢yHT/KB. O10iiM),  crienMaibHO
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6.4.

6.5.

6.6.

6.7.

NpEeHA3HAYCHHBIC WJIM TIOJITOTOBJICHHBIC JUIS TIPOM3BOJACTBA TSOKEIOM BOJBI ITyTEM
HCIIOJIb30BAHHS Mpollecca OOMEHAa aMMHaka M BOIOPOJA. DTH KOJOHHBI MMEIOT TAaKXKe IO
MEHBIIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO IKE JaMeTpa, 4YTo H
[VJIMHIPHYECKAs YacTh, Yepe3 KOTOPYIO MOTYT BCTABIISITHCS WIIM BHIHUMATHCS BHYTPCHHHE
YaCTH KOJIOHHBI.

BHyTpeHHI/Ie YAaCTU KOJJOHHBI M CTYIICHYATBIC HACOCHI

BHYTpeHHI/Ie YaCTU KOJIOHHBI U CTYIICHYATbIC HACOCHI, CIICHHUAJIBHO ITPCIHA3HAYCHHBIC WIN
IMOATOTOBJICHHBIC I KOJIOHH I IIPOM3BOACTBA TSDKEJION BOJBI IIyTEM HCIIOJIB30BaHUA
npomnecca aMMHUAYHO-BOOOPOAHOIO oOMeHa. BHYT’peHHI/Ie YaCTH KOJIOHHBI BKJIIOYarOT
CIICHHUAJIBHO MPCAHA3HAYCHHBIC KOHTAKTOPBI MCKIAY CTYICHSAMU, COﬂeﬁCTBYIOHlHe TCCHOMY
KOHTAKTY ra3a 1 )XUIKOCTH. CT}’HCH‘-IaTI)Ie HAaCOChI BKIIFOYAKOT CIICHHUAJIbHO IIPEAHA3HAYCHHBIC
MOTPYKACMBIC B KUAKOCTb HACOCHI UIA HUPKYJIAIUA KUAKOIO aMMHUaKa B IPEALCIax o0BeMa
KOHTAKTOPOB, HAXOAAIINUXCA BHYTPU CTyHCHefI KOJIOHH.

YceTaHoBKHM 1S KPE€KHHIa aMMHaKa

VYcTaHOBKM ISl KPEKMHIa aMMUAaKa, 3KCIUTyaTHUPyeMble 110]1 AaBJIEHUEM, PEBBIILAIOIINM W
pasueiM 3 MIla (450 pyHT/KB. mI0iiM), CTIEMAIBHO MpEeIHA3HAUYCHHBIE WM MTOJATOTOBJICHHBIE
JUIS TIPOW3BOACTBA TSDKEJIOW BOABI MYTEM HCIIONB30BAHUSI MPOIEcca W30TOMHOTO OOMeHa
aMMuakKa ¥ BOAOpoAa.

HNudppakpacHbie aHATH3ATOPBI MOTJIOIECHUS

WudpakpacHple aHATH3aTOPHI TOTJIONICHUS, CIIOCOOHBIE OCYIIECTRIIATh aHAJIM3 COOTHOIICHUS
MEXJTy BOJOpPOJIOM W JEUTepHeM B pealbHOM Maciitabe BpPEMEHH, KOTJa KOHIICHTPAIlUH
JerTepus paBHBI WK TIPEBbIMAOT 90%.

Karamutnueckne neun

Karanutndeckue meun amst mepepabOTKH 000TaIeHHOTo JeUTEPHEBOro ra3a B TSHKEIYIO BOAY,
CHeNMaTbHO TPeAHA3HAUYCHHbIE WJIM TIOATOTOBIEHHBIE MJIsl TPOW3BOJICTBA THKEIOH BOJIBI
MyTEM UCIIONIL30BaHUSI MPOIIeCCca U30TOITHOrO 0OMEHa aMMHUaKa 1 BOJIOPO/Ia.

YcranoBku ais KOHBEPCHHU YpaHa U oﬁopyzlonaﬂne, ClIeMUAJIbHO NPEAHA3HAYCHHOC WIH
noAroTOBJICHHOC 1JIs1 3TOI'0

BBOJHOE 3AMEYAHUME

B ycraHoBkax M cucTeMax Ui KOHBEPCHH ypaHa MOXKET OCYIIECTBISATHCS OJHO HIIH
HECKOJIBKO TIPEBpAIlIEHU W3 OJHOTO XUMHYECKOTO HM30TONa ypaHa B APYTOH, BKITFOYAS:
KOHBEPCHIO KOHIIEHTpaToB ypaHoBoi pymel B UO;, konBepcuio UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, unu UFg, konsepcuro UF, B UF¢, konBepcuto UFs B UF,, kousepcuio UF,
B METa/LIMYeCKHd ypaH M KoHBepcuio (ropumoB ypana B UQO,. MHorue Kio4eBbie
KOMITOHEHTHI 00OpYIOBaHUS YCTAHOBOK Uil KOHBEPCHUM ypaHA XapaKTEPHBI U HEKOTOPHIX
CCKTOPOB ~ XMMHYECKOH  00pabaThIBaroOIieii  NpPOMBINUICHHOCTH.  Hampumep,  BUIBI
000pyZIOBaHUs, UCIONBE3YEMOT0 B 3THUX MPOIECCAaX, MOTYT BKIIOYATh: TICUH, KapyceIbHBIC
TMIEYH, PEAKTOPHI C ICEBIOOKIKEHHBIM CIIOEM KaTallM3aTopa, KapoBble peakTOpHBIE OaIrHwu,
JKUJIKOCTHBIE HEHTPU(DYTH, JUCTHUIAIUOHHBIE KOJOHHBI U YKHIKOCTHO-KHJIKOCTHEIC
SKCTPAKIIMOHHbIC KOJOHHBL OJHAKO HE MHOTHE KOMIIOHEHTHI OOOPYIOBaHUS UMEIOTCS B
"roToBOM Bujie"; OOJBIIMHCTBO U3 HUX JOJDKHBI OBITh ITOTOTOBJICHBI COTIACHO TPEOOBAHUSIM
U crielU(HKAIMIM 3aKa3unka. B HEKOTOpBIX CiTydasx TpeOyeTcsi YUUTHIBATh CIICIUAIbHbIC
MPOCKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH JUIS 3alllUThl OT arpecCHBHBIX CBOMCTB
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7.1.

7.2.

7.3.

7.4.

7.5.

HEKOTOPBIX U3 oOpadaTthiBacMbix xumuueckux Berecte (HF, F,, CIF; u ¢ropunsl ypaHa).
Hakonen, cnemyer OTMETHTh, YTO BO BCEX IpoIleccaX KOHBEPCUU YpaHAa KOMITOHEHTHI
000pyI0BaHMUs, KOTOPBIC OTACIHHO CIIEIMALHO HE MPEAHA3HAYEHBI HIIH TIOJATOTOBICHBI JIIS
KOHBEPCHM ypaHa, MOTyT ObITh OOBEAWHEHBI B CHCTEMBI, KOTOpbIE CIHEIUAIBHO
MpeAHA3HAYECHBI WITH TIOATOTOBJICHBI JIISl UCTIONB30BaHUsI B IIEJISIX KOHBEPCHHU YpaHa.

CrneuuanbHO mNpeJHA3HAYEHHble WJIM TOATOTOBJEHHbIE CHCTEMBI [JIsl KOHBEpPCUH
KOHIIEHTPATOB YPpaHoBoii pyabl B UO;

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHIeHTpaToB ypaHoBoW pyabl B UQO; MOXET OCYIIECTBIATHCS CcHavala
MOCPEJCTBOM PACTBOPEHUST PYAbl B a30THOM KHCIOT€ U 3KCTPaKIUH OYHUIIECHHOTO
TeKcaruapaTa YpaHWIIUHUTPaATa ¢ TIOMOIIBI0 TAKOTO PAacTBOPHUTENS, Kak TpuOyTmi docdar.
3areM Trekcarwapar ypaHWwIOuHUTpara mpeoopasyercs B UQO; 1mbO  MOCPEICTBOM
KOHIICHTPAIIUU U ACHUTPAIUH, JTUOO0 TIOCPEICTBOM HEHTpaIU3aIiu ra3000pa3HbIM aMMHAaKOM
JUIST  TIONydeHWsI THUypaHaTa aMMOHHUS C TOciedylomed QuipTpanmed, Cymkod u
KaJIbIIMHIPOBAHHEM.

CnenuajbHO IpeIHA3HAYCHHbIC WM IMOATOTOBJICHHBIC CHCTEMBbI JJ1 KOHBEPCHH U0,
B UFG

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFg MOkeT 0CyHIeCTBISITBCS HEMOCPEACTBEHHO (ToprpoBaHueM. st
npotecca TpeOyeTcsi HICTOYHUK ra3000pa3Horo (Gropa win Tpex(ToprucToro xaopa.

CnenuajbHo NPCAHASHAYCHHbIC WJIM NMOATOTOBJICHHBbIC CUCTEMbI IJIA KOHBCPCHH U0,
B UOZ

INOACHUTEJIbBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXeT oOCyHIeCTBIATbCA MocpeAcTBOM BoccTaHoBieHHs UQO;
ra3000pa3HbIM KPEKMHI-aMMHUAKOM WJIH BOZOPOIOM.

CHeIII/IaJI])HO NpeAHASHAYCHHbIC WM NMOATOTOBJICHHbIC CUCTEMbI Vi1 KOHBEPCHUH UOZ
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF, MokeT ocymiecTBIsITECs mocpeacTBoM peakmm UO, ¢ Ta3000pa3HbpIM
¢dropucteiM Bogopoaom (HF) npu temneparype 300-500°C.

CnenuajbHO IpeaIHa3SHAYCHHbIC WM NOATOTOBJICHHBbIC CHCTEMbI 151 KOHBCPCHHU UF,
B UFG

I[MOSACHUTEJIBHOE 3AMEYAHUE
Konsepcusa UF, B UF¢ ocymiecTBisieTcss HoCpecTBOM SK30TEPMUIECKON peakiu ¢ pTopoM B
peaktoprHoit Oamne. UFg koHaeHcupyeTcs M3 TOpSYMX JIETYYHMX TIa30B MOCPEICTBOM

MIPOITyCKaHWS TIOTOKAa Ta3a depe3 XOJOAHYIO JIOBYIIKY, oxyaxmeHHyro mo -10°C. s
npotuecca TpedyeTcsi HICTOYHUK ra3o00pa3Horo gropa.
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7.6.

7.7.

7.8.

CnenyMaibHO TpeAHA3HAYEHHbIE WJIH MOATOTOBJEHHBbIe cucTeMbl i konBepcuu UF,
B MeTAJVIMYECKHI1 ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcusa UF, B MeTaJIIMUeCKUl ypaH OCYILIECTBIISIETCS MOCPEJICTBOM €r0 BOCCTAHOBJICHHUSA
MaraueM (KpyITHBIC TTapTUH) WM KaJbITeM (Majible TTapTHH). Peakims oCyIIecTBIsSIeTCsT TIpH
TeMIiepaTypax BbllIe ToUkH Iasienus ypada (1130°C).

CnenuajbHO NpeAHASHAYCHHbIC WJIH NMOAIOTOBJICHHBIC CHUCTEMbI /Il KOHBCPCUH UF¢
B UOZ

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXET OCYIIECTBISATHCS MOCPEACTBOM OJHOTO U3 TPEX IMPOILIECCOB.
B repsom mpormiecce UF¢ BoccTanaBnmmBaercs u ruaponusyercs B UO, ¢ HCHOIB30BaHUEM
Bojioposia u mapa. Bo Bropom mporiecce UFg ruaponusyercs pacTBOpEeHHEM B BOjE, A
OCaXKJICHUS TNypaHaTa aMMOHUS TOOABIISETCS aMMHaK, a TUypaHat BoccTaHaBimBaercs B UO,
BogopoaoM nipu temneparype 820°C. [Ipu Tpetbem mportiecce razoodpasusie UFs, CO, u NH;
CMEIINBAIOTCSI B BOJE, OCAXKIAs ypaHWIKapOOHAT aMMOHHS. Y PaHWIKapOOHAT aMMOHHSA
CMEILIMBAETCS ¢ MapoM U BogopoaoM mpu temnepatype S00-600°C mis npousBoactea UO,.

Konsepcuss UFgs B UO, dYacTto OCyIIECTBISICTCS Ha TIIEPBOM CTYIIEHH YCTAHOBKH II0
W3TOTOBJICHUIO TOTUTUBA.

CnenuajbHo IpeaIHa3SHAYCHHbIC WM NOATOTOBJICHHbIC CHCTCMbI /51 KOHBCPCHH UF¢
B UF4

INOACHUTEJIbBHOE 3AMEYAHUE

Kounsepcusa UF4 B UF, ocymiecTBisieTcst nocpeicTBOM BOCCTAHOBIICHUS BOJOPOIOM.
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