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[JononHutenbHbIn NpoTokon K CornaweHunto
mexay Pecnyonukon GununnuHel u
MexgyHapo4HbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPUMEHEHUN rapaHTn B CBA3MN C
[loroBopoOM O HepacnpocTpaHeHNU A4epPHOro
OpYXus

1. Tekcr JlomonHuTeNbHOrO mpoTokona k CornameHdio Mexay PecryGmukoit ®umunmunbl'
MesxTyHapOIHBIM ar€HTCTBOM IT0 aTOMHOM HEPTUHU O IPUMEHEHUU TapaHTUi B CBs3U ¢ JloroBopoM o
HEPaCIPOCTPAHCHUH SIJIEPHOTO OPYIKHUS BOCIIPOU3BOUTCS B HACTOSIIEM JIOKYMEHTE Il WH(GOPMAITUH
Bcex wieHOB. COBET yIPaBISIOMINX OJ0OPMI HACTOSIINN J{OTOTHUTENBHBINA MPOTOKON 23 CeHTAOPs
1997 roma. On 6s0 moxnucan B Berne 30 centsiops 1997 roxa.

2. B coorBerctBUM co craTheil 17 JOMONMHUTENHHOTO MPOTOKOJA OH BCTYNHWI B CHIY
26 ¢pepans 2010 roma, B JAeHb, Korga AreHTCTBO monydwino oT PecnyOnuky @OuiaunmuHen
NUCbMEHHOE YBEJAOMJICHHE O TOM, YTO 3aKOHOAATENbHBIE M KOHCTUTYLMOHHBIE TpeOOBaHUS
OUININNH, HEOOX0AUMBIE IS BCTYIUICHHUS B CHUITY, BBIITOJHEHBI.

! Bocipousseneno B noxymente INFCIRC/216.



INFCIRC/216/Add.1
[Ipunoxxenue

[ononHuTenbHbIM NpoToKonN K CornaweHnto
mexay Pecnyonukon GununnuHel u
MexaoyHapo4HbIM areHTCTBOM NO aTOMHOWU
9HEeprum o NPUMEHEHUN rapaHTn B CBA3MN C
[loroBopOM O HepacnpocTpaHeHUU A4epPHOro
OpYXus

[TPUHUMASA BO BHUMAHMUE, uyto Pecny6nuka ®ununnuHbel (B JanbHEWIIEM
uMeHyemas “OununnuHel’) U MeXAyHapoJHOE areHTCTBO [0 aTOMHOW »Hepruu (B
JanbHENIeM UMeHyeMoe "ATeHTCTBO") ABIsAIOTCA yyacTHUKaMu CorJialieHust 0 IpUMEHEHUN
rapaHTuii B cBs3M ¢ JIOrOBOpOM O HEpacHpOCTPaHEHHUH SACPHOIO OpyxkHs (B JajbHeHiem
uMenyemoro "CormnamieHue o rapanTusx'), KOTopoe BCTYnHIIO B cuity 16 oktsiopst 1974 rona;

YUUTBIBAS sxenanue MeEXIyHApOAHOTO COOOIIECTBA emie Oojiee YKPENUTh PEXUM
S7IEPHOTO HEPACTIPOCTPAHEHMS ITyTEM MOBBILICHUS AEHCTBEHHOCTH U 3(PPEKTUBHOCTU CUCTEMBbI
rapaHTHii ATeHTCTBA;

HATIIOMUHAS, uro AreHTCTBO NpH OCYLIECTBICHHMH TapaHTHH JOJDKHO YUMTHIBAThH
HEOOXOMMOCTb: M30eraTb CO3/1aHMs MPENATCTBUM HKOHOMHYECKOMY U TEXHOJOTMYECKOMY
pasBuTui0 OUIMNNHUH WM MEXIyHApPOJHOMY COTPYJHUYECTBY B OOJIACTM MHPHOH sepHOM
NeATeNIbHOCTH; COOMIONAaTh JEHCTBYIOIIME IIOJIOKEHUs B OOJAacTH OXpaHbl  3/10pPOBBS,
0e30macHOCTH, (PU3NUECKOI 3aIUTHI, a TAKXKE APYTHe ISHCTBYIOMINE TpeOOBaHUS O€30MIaCHOCTH
¥ 1IpaBa OTAENbHBIX JIMLL; M IPUHUMATh BCE MEPHI 110 3aLIUTE KOMMEPUECKHUX, TEXHOJIOTMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TaKKe JPyrod KOHOHICHUUAIbHOW HH(OpMalLUH, KOTOpas
CTAHOBUTCSI €My U3BECTHOM;

[TPUHUMAS BO BHUMAHUME, 4rto wyacTtora TNpOBEACHHS U HWHTEHCHBHOCTH
MEpOTIPUSITUH, YKa3aHHBIX B HacToseM [IpoTokose, OyMyT Mo IepKuBaThCss HA MUHUMATLHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JCHCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBa;

HACTOAIINM Oununnusbl 1 ATEHTCTBO COTTIACHIIUCH O HIKECIIETYOIIEM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAIIEHHUEM O

I'APAHTHUAX

Cratps 1

[Tonoxkennst CornamieHusi 0 TapaHTUSX TMPUMEHSIOTCS K Hactosimemy [Iporokomy B Toi
Mepe, B KaKOil OHM COOTBETCTBYIOT MOJIOKEHUAM Hacrosiero [Iporokosna M COBMECTUMBI C
HumMu. B ciywae npoTtuBOpeunss Mexay mnonoxeHusMu CorjalmieHuss O TapaHTUsX |
MOJIO’KEHUSAMU HacTosiero [IpoTokona npuMeHsroTes nmoyoxxenus Hacrosero [Iporokona.

IMPEJOCTABJIEHUE NTH®OPMALIUU

Cratbps 2

a. OWIMITIMHBI IPEIOCTABIISAIOT ATEHTCTBY 3asiBJICHHE, COCpKaIlIee:

i)

iii)

OOmiee ommcanne # WHPOPMAIMIO, YKA3bIBAIOUIYID MECTO IPOBEICHUS
OTHOCSIIIMXCS K SIGPHOMY TOIUIMBHOMY IIMKJIY HAYYHO-HMCCIIEIOBATEIBCKUX H
OIIBITHO-KOHCTPYKTOPCKHUX pa60T, HC CBS3aHHBIX C AACPHBIM MATCPUATIOM,
OCYIIIECTBIISIEMBIX TJIe-TN00, KOTOpbIe (PMHAHCUPYIOTCS, TIOMYYHIN KOHKPETHOE
pa3penieHue Wik KOHTPOJIUPYIOTCS WM OCYLIECTBISIOTCA OT UMEHU DUITUTIITNH.

OnpeneneHHyr0  ATEHTCTBOM Ha  OCHOBE  OXHJIA€MOTO  IOBBIIICHUS
JNEUCTBEHHOCTH WM A(P(EKTUBHOCTH U COIJACOBaHHYI ¢ DuiMnmuHamu
MH(POPMALIMIO O Kacarolleiics rapaHTUi SKCIUTyaTallMOHHOM JEATEIbHOCTH Ha
YCTaHOBKax M B MECTaX HAXOXKAEHHs BHE YCTaHOBOK, IJIe OOBIYHO UCIIOIb3YEeTCs
SIIEPHBIN MaTepHall.

o0I1lee OmHMCAaHHE KaXKIOr0 3MaHMs HAa KaKIOW IUIOIIAAKE, BKIIIOYAsS €r0
WCTIOJIb30BaHKE, M, €CJIM 3TOT0 HEJ0CTATOYHO, - OMHCAHUE €r0 COACPKHUMOTO.
DTO ONMCcaHKe BKIIIOYACT KAPTY TaKOM IIOIA/IKH;

oInycaHue Macurtaba onepanuil Uiss KaKIOro MecTa HaXOXKICHUs, UMEIOIIETo
OTHOLICHHE K JEATCIPHOCTH, YKA3aHHOW B NPWIOKEHMH | K HacTosmemy
[Iporoxomy;

Nudopmarmio, yKa3bIBaOUIYI0 MECTO HAXOXJIEHMS, OKCIUTyaTal[HOHHOE
COCTOSIHUE W OIICHOYHBIC TOJIOBBIC TPOW3BOJICTBEHHBIC MOIIHOCTH YPAaHOBBIX
PYOHUKOB ¥ OOOTaTUTENBHBIX YCTAaHOBOK U TOPHEBBIX OOOTAaTHUTENBHBIX
YCTaHOBOK U CYIIECTBYIOIINI TOJI0BOM 00BEM MTPOM3BOICTBA TAKUX PYAHUKOB U
OGOF&THTCHBHLIX YCTaHOBOK JJIA )7 R11500000%05 1 B eJIoM. L2 RIIZ0N 100505031
NPEIOCTABISIOT TI0 3aMpocy ATEHTCTBA JaHHBIE O CYHIECTBYIOIIEM T'OJOBOM
o0beMe MPOU3BOJICTBA OTAECIBHOIO PYAHMKA WM OOOTaTUTEIHHOM YCTaHOBKH.
[IpenocraBnenue 3Toit MHMOpMaMKU HEe TPeOyeT BEACHHMS MOIPOOHOTO ydera
SIIEPHOTO MaTepHaa;



Vi)

I/IH(i)OpMaI_[I/IIO OTHOCUTCJIBHO HCXOOHOT'O MAaTc€pHalia, KOTOpHﬁ CIIC HC OOCTHUT
CoCTaBa MW YHUCTOTBI, KOTOPBLIC ACIAI0OT €ro IMPUIOJAHBIM JI1I HU3TOTOBJICHHA
TOIL'IMBA WJIHN U30TOIIHOI'O O60l"aH_I€HI/I$I, BKJIIOYAIOITYTO:

a)

b)

KOJIMYECTBA, XUMMUYECKUI COCTAB, UCIOJIB30BAHUE WM MIPEATNOIaraeMoe
UCIIOJIb30BAaHUE TAKOIrO MaTepualla, HE3aBUCHUMO OT €ro sACpHOro WIH
HESJIePHOTO0 MCHOJIb30BAHUSA, U1 KaXJIOro MeCTa HaXOKAEHHsS Ha
OununnuHax, B KOTOPOM TaKOM MaTepua MpUCYTCTBYET B KOJIMYECTBAX,
NPEBBIIAIOIINX JECATh METPUUYECKUX TOHH YypaHa W(WIM) [ABaALATh
METPUYECKUX TOHH TOpUS, a [UId JPYIHMX MECT HaXOXAEHUs C
KOJIMYecTBaMU OoJiee OHOW METPUYECKOW TOHHBI - 00lIee KOJIMYECTBO
s OuIMNnUH B LENOM, €ClaM 3TO OoO0Ilee KOJIMYECTBO MPEBBIIIACT
JIecATh METPUUYECKMX TOHH ypaHa WM ABajlaTh METPUYECKHX TOHH
topusi.  IlpemocraBnenue 310l MH(pOpMalMH HEe TpeOyeT BeACHHS
HOAPOOHOTO y4eTa SAEPHOro MaTepHuaa;

KOJIM4YECCTBA, XUMHUYECKUM COCTaB H IIYHKT Ha3HAYCHUA Kaxxaoi
E)KCI'IOpTHOI\/JI moctaBkd w3 DuinnmuH TaKoro Marepuajia i
KOHKPCETHBIX HEAACPHBIX eiaeH B KOJIMYCCTBAX, IMMPEBBIIIAOIINX:

(1) ACCATb MCTPUUYCCKUX TOHH YypaHa, WKW JI TTOCICHOBATCIIBHBIX
SKCIIOPTHBIX IIOCTAaBOK YypaHa H3 OumniyH B OJHO U TO XK€
TOCyaapCTBO, KaXXJass U3 KOTOPBIX MCHCC NCCATHU METPUUCCKUX
TOHH, HO CyMMa KOTOPBIX IMPECBBINIACT ACCATh MECTPUUCCKHNX TOHH
B TCUCHUC I'0Ja,

2) JBa/IATh METPUYECKUX TOHH TOPHS, WU JIJIsI TIOCTIEI0BATEIbHBIX
HKCMOPTHBIX TMOCTaBOK Topusi n3 DUIMNIMMH B OJHO U TO Ke
rOCYJapCTBO, KaXKIasi U3 KOTOPBIX MEHEE BAIATH METPHUECKIX
TOHH, HO CyMMa KOTOPBIX MPEBBIIIACT ABAIIATh METPUUCCKUX
TOHH B TEUEHHE I0Ja;

KOJIM4YECCTBA, XUMHYECKUI COCTaB, MCCTO HAXOXIACHHUA B HACTOAIICC
BpEMs M HCIIOJB30BAHHUC WJIW MPEAIOIaracMoc HCIoJIb30BaHUC Ka)K,HOﬁ
HMHOpTHOﬁ nmoctaBki Ha @OUIMINMHBI TaKoOIo MaTtepualia JJid
KOHKPCETHBIX HCAACPHBIX Ienei B KOJIMYCCTBAX, IMMPEBLIIAIOIINX

(1) JIECATh METPUYECKUX TOHH YpaHa, WIH U MOCIEA0BAaTEIbHBIX
UMIIOPTHBIX TIOCTaBOK ypaHa Ha OWIMNNMHBL, Kaxzaas U3
KOTOpPBbIX MEHEEe JECATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX
HPEBBIIIACT JAECITh METPUUECKUX TOHH B TEUEHHE T0/1a;

(2) JBAIATh METPUUYECKUX TOHH TOPUS, WIN IS TTOCIIEA0BATEIbHBIX
UMIIOPTHBIX TIOCTaBOK Topus Ha OWINIMUHBL, KaKIas U3
KOTOPBIX MEHEe JBAAIATH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX TPEBBIIIACT JBAIIATh METPHUYECKHX TOHH B TEUYCHUE
ronaa;



vii)

vii)

NP TOM NMOHUMAHHWH, YTO TPEJICTABICHUEC WH(POPMAIMU O TAKOM MaTepHale,
NpeHA3HAYCHHOM JIISl HESJICPHOTO HCIOJNIB30BaHMs, TIOCIIE TOTO KaK OH
JOCTUTHET OKOHYATEIbHOW ()OPMBI CBOETO HESIACPHOTO HCIIONBb30BaHHS, HE
Tpedyercs;

a) UH(GOPMAITUIO OTHOCUTEIILHO KOJMYECTB, BUJOB MCIOIB30BAHUS U MECT
HAXOXJICHUS SJEPHOTO MaTepHuaia, OCBOOOXKIEHHOTO OT TapaHTUH B
COOTBETCTBMH CO cTaThe 37 CornameHus o rapaHTusX;

b) UH(pOpPMALINIO OTHOCUTEIHHO KOJIMYECTB (KOTOpasi MOXKET UMETh (hopmy
OLICHOK) W BHUJOB WCIIOJB30BAHUA B KaKIOM MECTe HAXOXKICHUS
SEPHOTO MaTepuaa, OCBOOOKAEHHOTO OT FAPAaHTUI B COOTBETCTBUH CO
cratbeit 36 b) CornamieHust 0 rapaHTHAX, HO €Ille He HaxOJHsIlerocs B
OKOHYATEJNHHON (opMe [Tl HESEPHOTO MCTIONB30BAaHMS, B KOJIMIECTBAX,
NPEBBIIAIOIINX yKa3aHHble B cTathe 37 CornameHuss O TrapaHTHSX.
[IpenocraBnenne 3Toi mHpOpPMaAIMK HE TpeOyeT BeACHHS MOAPOOHOTO
ydera SiIepHOTO MaTepHaa;

UH(POPMALIMIO OTHOCUTEIBHO MECTa HaXOXKICHUS WM JajbHeHInel oO0paboTku
OTXOJIOB CPEJTHETO MJIM BBICOKOTO YPOBHSI aKTUBHOCTH, COJCPIKAIIMNX LTy TOHHM,
BBICOKOOOOTAIIEHHBIN ypaH Wi ypaH-233, B OTHOLIEHUH KOTOPBIX MPHUMEHEHHE
rapaHTuii ObUIO MPEKpalIeHO B COOTBETCTBMU co craThel 11 Cornamenus o
rapantusix. /s nenu qaHHOro MyHKTa "nmanbHeimas oOpadoTka" He BKIIIOYaeT
MEPEyNaKoBKy OTXOJOB WM WX JajbHEWIlee KOHIUIIMOHUPOBAHUE, HE
NpeayCMaTPHUBAIOIIEE PA3/ICIICHHsI SIIEMEHTOB, JJIsl XpaHEHHS WK 3aXOPOHEHHS,;

CIIEYIOLTYI0 MH(OpMALUI0 OTHOCHTENIFHO COIJIACOBAHHOTO OOOpYJIOBaHUS U
HEsZICPHOr0 MaTepraa, IepEeYrCICHHBIX B IpUiIokeHuu [1:

a) TI0 KQKI0H KCIIOPTHOM 1ocTaBke M3 OrimnmmH Takoro 000pyaoBaHUs U
Mmarepuana:  UIECHTU(HKALUS, KOJIMYECTBO, MECTO IPEINoIaraeMoro
UCIIONB30BaHMA B TOCYyJapCTBE-TIONIydaTeae W JaTa WM B
COOTBETCTBYIOLIMX CIIy4asX O’KUAaeMasi 1aTa SKCIIOPTHOM ITOCTaBKH;

b) [0 KOHKPETHOMY 3amnpocy AreHTCTBa, NMOATBEpXkAeHUEe PuinnnuHaMu
KaK HMMIIOPTUPYIOIIUM TOCYAapCTBOM HMH(MOPMAIMH  OTHOCHTEIHEHO
9KCIIOpTa TaKoro oOOpynoBaHMS M MaTepuasa Ha OWINNNUHEI,
NPEAOCTABICHHON ATEHTCTBY JIPyTUM IOCY1apCTBOM;

OO0mmye TaHel Ha TPEACTOSIINA JECITUIICTHUNA TIEPUO/I, UMEIOIINE OTHOIIICHUE
K Pa3BUTUIO SICPHOTO TOIUIMBHOTO [HMKIA (BKJIIOYAs IUIAaHHpPYEMBbIS
OTHOCSIIUECS K SACPHOMY TOIUIMBHOMY IMKIIY HAyYHO-HCCIIEOBATEIBCKUE U
OTIBITHO-KOHCTPYKTOPCKHE paboThI), KorJa OHU YTBEPKIICHBI
COOTBETCTBYIOIIMMHU KOMITETCHTHBIMU OpraHamMy Ha DUITUIIITHAX.

OUIMIIIHMHBI IPUJIATAIOT BCE Pa3yMHBIE YCUIIUS, C TEM YTOOBI PEI0CTaBUTh ATEHTCTBY
CIIETYOIIYI0 HH(POPMAITHIO:



1) olmiee omucaHue # WHPOPMALMIO, YKA3bIBAIOIIYID MECTO TMPOBEICHUS
OTHOCSIIIMXCST K SACPHOMY TOIUIMBHOMY LMKy Hay4YHO-MCCIIEOBATEIBCKUX U
OIBITHO-KOHCTPYKTOPCKUX pPa0OT, HE CBA3aHHBIX C SIEPHBIM MaTepUalioM,
KOTOpPbIE KOHKPETHO OTHOCSITCSI K 00OTaIlIeHHI0, TTepepabOoTKe SAEPHOTO TOIINBA
WM K 00paboTKe OTXOIOB CpPEIHEro WM BBICOKOIO YPOBHS aKTHBHOCTH,
CONEpKALIMX  IUTYyTOHWM, BBICOKOOOOTAIEHHBIM ypaH WM  ypaH-233,
OCYIIECTBIIIEMBIX I7ie-T1M00 Ha DUIMNmnuHax, HO KOTOpble He (PMHAHCUPYIOTCH,
HE TIONyYMJIM KOHKPETHOTO paspelieHHs WM HE  KOHTPOJIUPYIOTCS
OuaMnnuHaMM WIM HE OCYIIECTBILSIIOTCS oT uMeHn Pumunmud. s nenum
JAHHOTO TyHKTa "0OpalOoTka" OTXOJOB CPEJHEr0 WM BBICOKOTO YpPOBHS
aKTUBHOCTH HE BKIJIIOYAET MEPEYNaKOBKY OTXOJIOB WM UX KOHIULMOHUPOBAHMUE,
HE MPeAyCMATPUBAIOIIEE pA3JCNCHUsT OSJIEMEHTOB, ISl XpaHEHHsS WIN
3aXOpOHEHMS;

i) obIliee onucaHue MAEATETbHOCTH M CBEJCHUS O JIMLE WIM OpraHu3alyy,
OCYIIECTBIISIOMNX TaKylO JEATEHOCTh B ONPEICICHHBIX ATEHTCTBOM MecTax
HaXOXKJICHUS 3a MpeeIaMu IUIO0IAAKU, KOTOpbIe, 10 MHEHUIO ATEHTCTBA, MOTJIN
Obl (pyHKIMOHATBHO OBITH CBS3aHBI C JEATENBHOCTBIO HA 3TOW TUIOMIAJKE.
[lpenocraBnenne Takoi HHPOpPMAIMU SBISETCS NPEIMETOM KOHKPETHOTO
3ampoca AreHtcTBa. OHa MPEOCTaBISIETCS B KOHCYJBTAIMM C ATEHTCTBOM U
CBOEBPEMEHHO.

[To 3ampocy ArentctBa QOUIMMNNUHBI NAIOT YTOYHEHHUS WM Pa3bsICHEHUS OO0
nH(bOpMaIH, MPEAOCTABICHHON B COOTBETCTBUH C HACTOSIIEH CTAaThEeH, B TON CTETICHH,
B KOTOPO OHA UMEET OTHOILIEHHUE K 1IeJTU TapaHTUH.

Cratps 3

OUIHMITIIMHBI IPETOCTABISIOT ATEHTCTBY B TeueHue 180 qHel mociie BCTYIUICHHS B CHITY
Hacrosimero [Iporokona wHOpMAIHIO, 0 KOTOPO TOBOPHUTCS B CTaThe 2.a. 1), iil), 1v),
V), vi) a), vil) 1 X) ¥ B cTaThe 2.b. 1).

OUIMNNMUHBl NPEeOCTABISIIOT ATeHTCTBY A0 15 Mas Kaxkaoro rojga OOHOBIICHHYIO
UH(POPMALIMIO, 0 KOTOPOH TOBOPUTCSA B IyHKTE a. BBILIE, 33 MEPHOJ, OXBATHIBAIOILIHIM
NpeIIEeCTBYIOIMI KaneHaapHelii rof. Ecnu panee mpenoctaBieHHas HH(oOpManus
ocrasiach 0e3 n3MeHeHUH, OUIUIIINHBI YBETOMIISIOT 00 3TOM.

QOUINNNUHBL NPEJOCTaBIAIOT ATEHTCTBY A0 15 Mas Kaxkaoro rojga MHQpOpMALUIO,
OTIpeJICNIEHHYIO B cTaThe 2.a.vi) b) U c), 3a mepuo/, 0OXBaThIBAIOIINI MPEIIIECTBY O
KaJICHIapHBIN TOJI.

OWIUIIAHBI €KEKBAPTATBHO MPEIOCTABIITIOT ATEHTCTBY WH(POPMAIIUIO, OTIPEICIICHHYO
B CTaThe 2.a.1X) a). DTta MHQOpMAIHs MMPEIOCTABIISCTCS B TCUCHHUE MECTHICCATH THEH
MOCJIe OKOHYAHUS KXKIO0TO KBapTasa.

OUINNIMUHBL  TPENIOCTABISIOT  ATEeHTCTBY  MH(OpMAIUIO,  OMPENCNICHHYI0 B
cTarbe 2.a.viii), 3a 180 gHEH 10 OCyIIECTBIEHUS AajibHEHIeH o0padoTku, u 10 15 mas
Kaxmoro roga wHOpMANUMIO 00 W3MEHEHUSIX MECT HaXOXKICHHS 3a MEepHo[,
OXBATHIBAIOIINI MPEIIECTBYIOIINIA KaJICHIAPHBINA TO/I.
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a.

OuMnmuHel ¥ ATEHTCTBO JOTOBAPHBAIOTCS O BPEMEHH M YacTOTE TPEIOCTABICHUS
UH(pOPMALIUH, OTIPECICHHOMN B CTaThe 2.a.11).

OUIMNITIHBI TPEIOCTABISIOT ATEHTCTBY HH(OPMAIIMIO, OTIPEICIICHHYIO B CTaThe 2.a.1X)
b), B TeUeHHUE MIECTUACCATH THEH TIOCIIe TOCTYIUICHHUS 3a1ipoca OT ATEHTCTBA.

JIONMOJITHUTEJIbHBIN JOCTYII

Cratps 4

Hwxecnemyrolee mpuMeHsIeTCS B CBSI3U C OCYIIECTBICHUEM JOMOTHUTEIBHOTO JOCTYTIA B
COOTBETCTBHHM CO CTaThel 5 HacTosmero [Iporokona:

ATEHTCTBO HE CTaBUT e MCEXaHUCTUYCCKHU WKW CHUCTCMAaTHUYCCKU IIPOBCPATH
I/IH(i)OpMaI_[I/IIO, (6] KOTOpOI71 TOBOPUTCS B CTAThC 2, OJHaKoO ATEHTCTBO UMEET HAOCTYII K:

i)

iii)

TF000MYy MECTy HAaXOXJIEHHs, 0 KOTOPOM TOBOPHUTCS B CTaThe S.a. 1) WM i), Ha
BBIOOPOYHOI OCHOBE C IETbIO OOECHEYECHUS] YBEPEHHOCTH B OTCYTCTBHUHU
HE3asBJICHHBIX SJICPHOTO MaTepuaia v ICSTEIbHOCTH;

11000My MECTy HaXOXKIEHUs, 0 KOTOPOM FOBOPHUTCS B CTaThe 5.b. miu c., B emsx
peIIeHusT BOIPOCA, CBA3aHHOTO C MPAaBMIIFHOCTBIO W TOJHOTOW WH(OpMAaIuy,
NPEIOCTABICHHOM B COOTBETCTBMHM CO CTaThe 2 WIM B LENAX YCTPaHEHHs
HECOOTBETCTBUS, CBA3aHHOIO C ATOI HH(pOopMalyel;

TF000MYy MECTY HaXOXKACHHS, O KOTOPOM TOBOPHUTCS B CTaTbe S5.a.iii) B TOH
CTETIEHH, B KOTOPOW 3TO HEOOXOAMMO ATEHTCTBY MJisl TOATBEPXKICHUS IS
uene rapaHTuil 3asBieHMs PUIMNNUH O CTAaTyce YCTAaHOBKM WM MeECTa
HAXOXKICHUS BHE YCTAaHOBOK, T€ paHee OOBIYHO HCIOJIB30BAJICA SIICPHBIN
MaTrepHall, Kak CHITBIX C SKCILTyaTal|H.

3a WCKIIOUCHHWEM CIIydaeB, YKa3aHHbIX B IIyHKTE ii) HIDKE, ATEHTCTBO
HarpapisgeT OuiunnuHaM MpeaBapUTENIbHOE YBEIOMJIEHHE O JOCTyIe II0
KpaiiHeil Mepe 3a 24 yJaca;

B OTHOHICHHUH OOCTYyIIa K J'IIO6OMy MCCTY Ha IUIOIIaJKe, KOTOpBIﬁ 3alpamunBacTCA
B COYCTAHUH C IOCEIICHUSMH LTS IPOBEPKH UH(OpMALIUK O KOHCTPYKIIMU HJIH C
HUHCIICKOUAMU JI1 CIICITHUAJIBHBIX Heﬂeﬁ WINH OOBIYHBIMUA HUHCIICKOUAMU Ha 3TOU
IUTONIAJIKE, CPOK TPEIBAPUTEIBHOTO YBEIOMIICHUSI, €CITU ATEHTCTBO 00paIaeTcs
C 3ampocoM 00 3TOM, COCTaBIISIET, 1O KpaiiHEeW Mepe, JiBa yaca, OIHAKO B
UCKITIOYUTEIIbHBIX 00CTOSITEILCTBAX, MOKET COCTABUTh MEHEE JIByX YacOB,

npeaABapUTEIbHOE YBEIOMIICHHE HANPABISAETCS] B IUCbMEHHOM BUJIE U B HEM KOHKPETHO
YKa3bIBAIOTCS MPUUMHBI JOCTYTIA U ACATEILHOCTD, KOTOPAs TOJKHA OBITh OCYIIIECTBICHA
BO BpeMs TaKOT'O JIOCTYTIa;



B cnyyae Bompoca wmiM HECOOTBETCTBUS ATEHTCTBO NpeAocTaBisier DuiunmuHam
BO3MOXHOCTb J1aTh Pa3bsICHEHHE U CHOCOOCTBOBAaTH PELICHUIO 3TOr0 BONpPOCAa WIIU
YCTPaHEHHUIO 3TOTO HECOOTBETCTBUs. Takas BO3MOXHOCTH OYyJIET MPENOCTaBIATHCS 10
HalpaBJIEHHsI 3arpoca O J0CTYIIEe, €CIM TOJbKO ATEHTCTBO HE COUTET, UYTO 3aJEpiKKa B
NpEeAOCTaBICHUN JOCTYIa, BO3MOXKHO, HAHECET yIIepO e, C KOTOPOH 3amparinBaeTcs
ITOT JOCTylm. B moOoM ciydae ATEHTCTBO HE JeaeT KaKuX-JIMOO BHIBOJOB B
OTHOIIICHUW BOIPOCA WJIM HECOOTBETCTBHS O Te€X MOp, moka dununmuHam He OyneT
NPEAOCTaBIIEHA TaKasi BO3SMOXHOCTb.

Ecim ¢ ®ununnuHaMy He TOCTUTHYTO MHOW JIOTOBOPEHHOCTH, JOCTYII OCYLIECTBIISIECTCS
TOJIBKO B T€YEHUE OOBIYHOTO pabOYero JIHs.

QOUIUNNUHB UMEIOT MPaBO HA COMPOBOXKIEHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs
JOCTyNa TpeAcTaBUTEIsIMH DWINIIMH TPH  YCIOBHH, YTO 3TO HE 3a/JepP)KUBACT
BBINOJIHEHUE HMHCIIEKTOPaMU CBOMX (YHKIUN WM WHBIM OOpa3oM HE MPEMATCTBYET
ITOMY.

Cratps 5
OUIHITIHHBI TIPETIOCTABISIIOT ATCHTCTBY JOCTYII K:
1) JTF000MY MECTY Ha TUIOIIAIKE;

11) 1000My MECTY HaXOXJIEHHs, ompenencHHoMy DuiunnuHaMu B COOTBETCTBUM
CO cTaThei 2.a.v)-Vviil);

1i1) 10001 CHATOMN € AKCIUTyaTallii YCTAaHOBKE WIIM CHATOMY C OKCILTyaTallud MECTY
HAXOXKJICHWS BHE YCTAHOBOK, TJIe paHee OOBIYHO HCIIONB30BANICS SIICPHBIN
MaTtepHai;

JTI000MY MECTY HaxOXKAEHHMs, omnpeneiaeHHOMYy (DuiunnmuHaMyu B COOTBETCTBUH CO
craThel 2.a.1), craTheid 2.a.1v), cTartheil 2.a.ix)b) wim crarbeii 2.b., momMmMo TeEX, O
KOTOPBIX TOBOPHUTCS B ITyHKTE a.1) BBIIIE, NPU YCIOBUH, 4TO, ecid DHINNNUHBI HE
HMCIOT BO3MOXHOCTH IIPCAOCTABUTH TaKoi AOCTYII, OuaUIIIIHE mpujiararoT BCEC
pa3yMHbIe YCHJIMS JUISl HE3aMEIUTUTENHFHOTO YAOBIETBOPEHUS TpeOOBaHNIT ATEHTCTBA C
IMMOMOIIBIO MHBIX CPCACTB,

T000MYy MECTY HAaxXOXKJEHHs, OMNpENEICHHOMY ATEHTCTBOM, IOMHMMO TE€X MECT
HaXOXJICHUS, O KOTOPBIX FOBOPUTCS B MyHKTax a. W b. Bblme, B memsiax ordopa mpod
OKpY’Karoliel cpenbl B KOHKPETHOM MECTE€ HAXOXAEHUS IPHU YCJIOBUH, 4YTO, €CIU
QOUIMNNKUHEI HE UMEIOT BO3MOXKHOCTH NPEAOCTaBUTh TAKOM A0CTyN, OWIMNIHUHEI
NPWIAraloT BCE PA3yMHbIE YCHIMS JUIA HE3aMEIJIUTEIBHOIO  YJIOBJIETBOPEHUS
TpeOOBaHUI ATEHTCTBA B NPUISKAIIUX MECTAX HAXOXKAEHHS WIH C MOMOIIBIO MHBIX
CPEICTB.



Cratpa 6

HpI/I OCYHICCTBJICHUN CTAaTbU 5 ATEHTCTBO MOMKET BBIIOJHITE CJICAYIOIIUEC BHU/BI
JACATCIIBHOCTH:

a. B oTHOmeHMM pocTyma B COOTBETCTBHHM CO CTaTheH 5.a.1) WM iii): BU3yalbHOE
HaOJroZieHne, oTOOp NpoO OKpYy’Karolled cpelpl;  MCHOJNb30BAHUE YCTPOMCTB IS
OoOHapyKeHHsT M UW3MEpPEHHs] paJualliy; OIlEYaThblBAHUE U TPUMEHEHHE JIPYTHx
UJICHTUHULIUPYIONIMX U YKa3bIBAIOUIMX HA BMEIIATEIbCTBO YCTPONUCTB, ONPE/ICIICHHBIX B
JIONOMHUTENBHBIX — MOJOXKEHUSX; M NPUMEHEHHE JIpyIMX OOBEKTUBHBIX Mep,
TEXHUYECKasi OCYILECTBUMOCTb KOTOPbIX OblIa TOATBEPKICHA M HCIOJIb30BaHUE
KOTOpBIX ObUIO coracoBaHO COBETOM YIpaBisAOUMX (B JajJbHEHIIEM WMEHYEMBIM
"CoBetoM") 1 1ocie KOHCYIbTaluil MEXIy AreHTCTBOM U OUINITIHUHAMY.

b. B oTHommeHun goctyna B COOTBETCTBHU CO CTaThei 5.a.11): BHU3yallbHOE HAOIIOACHUE;
TIOJICUET YUYETHBIX CIUHHIL SIIEPHOTO MaTepHaia; Hepa3pyIlaroue H3MEPSHUS U 0TOOD
npo0; UCMOIB30BAaHUE YCTPOMCTB Il OOHAPYKEHUSI U U3MEPEHUS pauallii; U3ydeHHe
YVYETHBIX JIOKYMEHTOB, KAaCaroIIUXCS KOJUYECTBA, IMPOUCXOXKICHUS H pPa3sMEIICHUS
Matepuaia; OTOOp MpoO OKPYKAOILIEH Cpebl; U MPUMEHEHHE IAPYTUX OObEKTUBHBIX
Mep, TEXHUYeCKash OCYIIECTBUMOCTh KOTOPBIX ObLIa TIOATBEPXKICHA M HCIOIH30BAHUEC
KOTOpBIX ObLIO cornacoBaHO COBETOM U TMOCTE KOHCYJIbTAlMd MEXKAy ATEHTCTBOM M
DununmrHAMH.

C. B OTHOIICHWH JIOCTYIIa B COOTBETCTBHHU CO CcTaThel 5.b.: BU3yanmpHOE HAOIIOACHUC,
0oTOOp MpOO OKpY’Karolmied Cpebl; MCIOIB30BAHUE YCTPOMCTB Ui OOHApy:KEHHUS H
M3MEPEHUS pagualuy; W3YYEHUE KACAIOMIMXCA TapaHTHl MPOU3BOJCTBEHHBIX U
OTrPY30YHBIX YYETHBIX JOKYMEHTOB; TIPUMEHEHUE JpPYyTruX OOBEKTUBHBIX Mep,
TEXHUYECKAs OCYIIECTBUMOCTh KOTOPBIX ObLIa TOATBEP)KIEHA M HCIIOJIH30BAHUE
KOTOpBIX ObLIO cornacoBaHo COBETOM U TMOCTE KOHCYJIbTAlMid MEXKAy ATEHTCTBOM M
OununnHaMu;

d. B orHOmeHHH MOCTyna B COOTBETCTBHH CO CTaThei 5.c.: 0TOOp MpoOd OKpysKaromiei
Cpelbl U B Clly4ae, €CIM Pe3yJIbTaThl HE MO3BOJISIOT PEIINTh BOMPOC WM YCTPAHUTH
HCCOOTBCTCTBHUEC B MCCTC HAXOXKIACHHS, OIPCACIICHHOM ATEHTCTBOM B COOTBETCTBHUH CO
CTaThei 5.C., WCIOMB30BAHUE B 3TOM MECTE€ HAXOXICHHUS BHU3yalbHOTO HAOIIOICHHS,
YCTPOMCTB JUIsl OOHApY>KEHUSI M U3MEPEHUS paluallii U IPUMEHEHHUE 110 COIJIACOBAHUIO
Mex 1y OUIHITIIHHAMEA U ATEHTCTBOM JIPYTHX OOBEKTUBHBIX MEp.

Cratpsa 7

a. [To mpocsbe PuamnmuH AreHTCTBO M (DWIMNIMHBI TOTOBAPUBAIOTCSI B OTHOIICHUU
PETyJIMPYeMOro JOCTyTa B paMKax HacTosmero IIpoTokona ¢ mensio mpeoTBpalieHus
PACKpBITHS YyBCTBUTEIBHOMN C TOUKH 3PEHUS SAEPHOTO PACTIPOCTpaHEHHS HH(POPMAIINH,
BBITIOJIHEHHUSI TpeOOBaHUI Oe30macHOCTH WM (DU3UUECKON 3alUThl WIA C IIEJbI0
obecrieueHnsl 3aIUTHl HAXOAAIIEics B YAaCTHOW COOCTBEHHOCTH WM KOMMEPUYECKU
YyBCTBUTEIbHONW MH(OpManuu. Takue JOrOBOPEHHOCTH HE MPEMSATCTBYIOT ATEHTCTBY
OCYIIECTBIIAITh JAEATEIBFHOCTb, KOTOpAsl SBIACTCS HEOOXOMUMOW JuId 0OecredeHns
yOenuTenbHOW YBEpPEHHOCTH B OTCYTCTBUM HE3aSBICHHBIX SICPHOrO MaTepuana Hu
JEATEIBHOCTH B COOTBETCTBYIOIIEM MECTE HAaXOXKACHMS, BKJIIOYAs DEIICHHE JIF000ro
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BOMPOCA, OTHOCSIIETOCS K TPAaBWIBHOCTH W TOJNHOTE HWH(OpMAIMu, O KOTOPOH
TOBOPHUTCSI B CTaThe 2, WJIM YCTPAaHEHHE HECOOTBETCTBHUS, OTHOCSIIETOCS K OSTOH
UH(pOpPMaLIUH.

b. OuaMnnuHel MOTYT TNpPH MPEAOCTaBIEHUH HH(OpMaluK, O KOTOpOH TOBOPUTCS B
craTthbe 2, ”HPOPMUPOBATH ATEHTCTBO O MECTAaX Ha IUIOMIAIKE I B MECTE HAXOXKJICHHS,
Ha KOTOPBIX MOXKET IIPUMEHATHCS PETYIUPYEMBINA JOCTYII.

c. Jlo BeTymieHMs B CWIy JIIOOBIX HEOOXOOUMBIX JIOMONHUTENBHBIX MOJOKEHUMH
QOUINNNUHBL MOTYT NPUOErHYyTh K PErYJIMPOBAHUIO JOCTyNa B COOTBETCTBUM C
IIOJIO’KEHUSAMMU ITyHKTA a. BBILLIE.

Cratps 8

Huuro B Hacrosimuem IIporokone He mnpenarcTtByer QOWIMNNUHAM NPEAOCTABIATH
ATEHTCTBY JIOCTYIl K MECTaM HaXOXKJCHHs B JIOMOJIHEHHWE K T€M, O KOTOPBIX TOBOPHUTCS B
CTaThsX S M 9, WM NPOCUTh ATEHTCTBO O MPOBEACHUU JEATEIBHOCTH IO IIPOBEPKE B
KOHKPETHOM MECTE€ HaxOXKICHUA. ATEHTCTBO HE3aMEIJIMTEIhHO TMpHJIaraeT BCE pa3yMHbIE
YCHUJIHSL JJ1s1 OCYIIIECTBIICHUS IEHCTBUN B COOTBETCTBUH C TaKOM MPOCHOOI.

Cratps 9

QOUINMIIMHBI PEIOCTABIAIOT ATEHTCTBY JOCTYN K MECTaM HaXOXKACHUS, ONpeaeICHHBIM
ATEHTCTBOM JUIsi 0TOOpa MpoO OKpY’KaIOMIeH cpebl Ha OOIIMPHOIN TEPPUTOPHUH, TIPH YCIIOBUH,
yro ecnu Kump He HMMeeT BO3MOXKHOCTH NPEAOCTaBUTh TAaKOW JOCTYM, TO QUIUMNMHUHBI
NpWIAraloT BCE pasyMHbIE YCHIHMS JUIS YAOBICTBOPEHHS TpeOOBaHWI ATeHTCTBA B
AIBTEPHATUBHBIX MECTAaX HAXOXAEHUs. ATEHTCTBO HE 3alpalIuBaeT TaKO JIOCTYII JI0 TeX TOop,
MoKa 0TOOp MPOO OKpPY’KAIOIICH Cpebl Ha OOIIMPHON TEPPUTOPUU ¥ MPOICTyPHBIE MEPBI JIJIS
ero mpoBeneHus He 0100peHbl COBETOM UM HE MPOBEACHBI KOHCYIBTAUN MEKIY ATEHTCTBOM U
OuMnnuHamu.

Cratbs 10
AreHTCcTBO HH(DOpMUPYET OUITHITITUHBI OTHOCUTETBHO:

a. JesaTenbHOCTH, OCYUIECTBICEHHOM B paMkax Hactosmero IIporokona, Bkimrovas
NESITeTbHOCTh B OTHOIIGHUHM JIFOOBIX BOIMPOCOB WM HECOOTBETCTBHUIL, KOTOpBIE
AreHTcTBO JOBCJIO OO0 CBEIACHUA CDI/IJ'II/IHHI/IH, B IMpcaciiax MMECTUuACCATU I[Hefl I10CJIe
OCYILECTBICHHUS ATEHTCTBOM 3TOH JESTEIbHOCTH.

b. pe3yibTaTax MAeATeNbHOCTH B OTHOILICHHWH JIFOOBIX BOMPOCOB WM HECOOTBETCTBHH,
KOTOpbIE ATEHTCTBO JIOBEJIO A0 CBeneHus OUIMIIMH, 0 BO3MOKHOCTHA CKOpee, HO B
JHO00M Clly4ae B TEUEHHE TPHUALIATH JHEH TIOCie TOJy4eHHST ATEHTCTBOM ATHX
pe3yJIbTaToB;

c. BriBoax, KOTOpbIE OHO CIIENAN0 B pE3yJIbTaTe CBOEH AESTEIbHOCTH B COOTBETCTBHUHU C
HactosM [Iporokosom. Takue BBIBOABI MPEAOCTABIISIOTCS €KETOTHO.



HABHAYEHUWE NHCIIEKTOPOB ATEHTCTBA
Cratpsa 11

a. 1) ['enepanbHblil aupexTop yBenomisier Oumunmnubel 00 yTBepxkaeHnn CoBeTom
J000r0 JOJKHOCTHOTO Jinlja AT€HTCTBA B KaYECTBE MHCIIEKTOpa 0 FapaHTUsIM.
Ecnim @wmnnueel He wu3BeIAloT ['eHepanbHOro JIUpEeKTopa O CBOEM
OTKJIOHEHHH TaKOro JOJDKHOCTHOIO JMIa Kak WHcrnekropa g dumunnuH B
TEUCHHWE TpeX MECSLEB I0cje IOMYyYeHUs] YBEAOMIICHHS 00 yTBEp)KAECHUU
CoBeToM, MHCHEKTOp, O KOTOPOM TakuM o0Opa3oM yBeaoMiIeHbl (DUIIMIIHUHEI,
CUNTAETCs] HA3HAYEHHBIM Ha OUIINIIITNHBL.

i) ['eHepanbHbIll AUPEKTOp, NEHCTBYS B OTBET Ha MpochOy DuiaunmuH wid 1o
COOCTBEHHOW WHUIMATHBE, HE3aMETUTENFHO MH(opMupyeT DOUIMIIHHBI 00
OT3bIBE€ Ha3HAYEHUs JIFOOOTO JIOJHDKHOCTHOTO JIMLA B Ka4eCTBE MHCIIEKTOpA VIS
OuMnnuH.

b. YBenomiieHre, 0 KOTOPOM TOBOPUTCS B ITyHKTE a. BBIIIE, CYUTACTCSA IOJYYEHHBIM
OuunnuHaMM 4epe3 CeMb JHEH IOCle [aThl HANpaBICHUS ATEHTCTBOM TaKOIo
yBeaoMiIeHHsd QUINIIIIMHAM 3aKa3HOW KOPPECIIOHACHIIMEH.

BU3bI1
Cratps 12

OummnmuHEel B TEYCHUE OJHOTO MeCsla IOcie TIONyYeHUsl 3ampoca 00 3ToM,
NPEJOCTABIISAIOT YKA3aHHOMY B TaKOM 3aIllpOCe HA3HAUYCHHOMY WHCIIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKpPaTHYI0 BbE3HYH/BBIC3IHYIO H(MJIM) TPAaH3UTHYIO BH3bI, KOTOPBIE TPEOYIOTCS IS
o0ecIeYeHns] WHCIIEKTOPY BO3MOXKHOCTH Bhe3/la M MpeObIBaHUS Ha Tepputopru DumdmiH B
HeNsX BhIMonHeHus ero(ee) pynkwmii. JIroObie TpeGyeMble BU3BI JOKHBI OBITh JEHCTBUTEIHHBI
B TEUCHHEC HE MEHEE OJHOTO Tojla M B CIlydyac HEOOXOIMMOCTH BO3OOHOBIISIOTCSI Ha TIEPHO]T
Ha3HAYCHHs WHCIIEKTOpa Ha DUIIHITITHHBL

JOINOJHUTEJIBHBIE ITOJOKEHUS
Crates 13

a. B Tex ClIydasax, Koraa OumunnuHel WiIH ATEHTCTBO YKa3bIBalOT Ha HGO6XOI{I/IMOCTI)
OIIpCACIINTL B I[OHOJ'IHI/ITCJ'IBHHX IIOJIOKCHMAX, KaKHM 06p330M CJICAYCT IPUMCHATH
MCpBI, H3JIOKCHHBIC B  HACTOAIICM HpOTOKOJ’Ie, Omwmmnnuesl B ATEHTCTBO
COrj1aCoOBBIBAIOT TaKHEC I[OHOJ'IHI/ITCJ'II)HI)IC IIOJIOXKCHUSA B TCUCHUEC ACBAHOCTA I[Heﬁ IIOCJIC
BCTYIUICHUA B CHUJIY HACTOALICTO HpOTOKOJIa Wk, B TCX ClIydasdX, KOraa yKasaHHuC Ha
HCO6XOIH/IMOCTB TaKHuX ,Z[OHOJ'IHI/ITGJ'IBHBIX TOJIOKCHUH JacTCA 1MOCJIC BCTYIVICHUA B CHUITY
HaCTOALICTO HpOTOKOJIa, - B TCUCHUC ACBAHOCTA ,ZLHeI\/JI IMOCJIC AAaThl TAKOT'O YKa3aHU.

b. Jlo BerymieHMs B CWIY JIIOOBIX HEOOXOAUMBIX JIOMONHUTENBHBIX TOJOKEHUI
ATEHTCTBO MMEET IIPaBO NIPUMEHATh MEPBI, U3JI0KEHHBIE B HacTosIeM [IpoTokone.
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CUCTEMBI CBsI31
Cratps 14

OUIMINMHBL JAI0T pa3pelieHne ATeHTCTBY CBOOOJHO HCHOJIB30BAThH VIS CITYKEOHBIX
Heneil CUCTeMbl CBS3M MEXIy HHCIeKTopaMu AreHtctBa Ha OuiaunmuHax WU
LleHTpabHBIMM  yupexaeHUsAMH AreHTcTBa H(WiM) PermoHanabHBIME OrOpO, BKIIOYAs
nepeady B HEABTOHOMHOM HMJIM @aBTOHOMHOM PEXKHUME HH(OPMAINH, ITOCTYHAOMIEH OT
YCTPOWCTB, YCTAaHOBJIEHHBIX AT€HTCTBOM B LIEJISAX COXpaHEHUs U(WIN) HAOMIOCHUs, WITH
U3MEpPEHUs], U 00ECIEUNBAET 3aLIUTy TAaKOM CBA3U. ATEHTCTBO IOCIIE KOHCYJIbTALUH C
OuunnuHaMM HMMEET IPaBO MCIOIb30BATH YCTAHOBJICHHBIE HA MEXIyHapOJHOM
YPOBHE CUCTEMBI INpPSIMOI CBSI3M, BKJIIOYAsl CITyTHUKOBBIE CHCTEMBl U JPYIME BUIbI
JanbHER CBs3u, He ucnoib3dyemble Ha PumunnuHax. [lo mpocsOe PumunmuH wim
ATeHTCTBa MOIPOOHOCTH, KACAIOUIMECS] OCYIIECTBICHHUS 3TOTO MYHKTa B OTHOIICHHUH
nepesaydl B HEABTOHOMHOM HJIM aBTOHOMHOM PEXUME MH(OPMALMH, TOCTYHAIOLIEH OT
YCTaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpPAHEHHS W/WIA HAONIONCHHS WM IS
M3MEPEHUH, ONIPEAEIA0TCS B JIOMOIHUTENBHBIX TIOT0KEHUSX.

Ilpu ycTaHoBiIeHMM CBA3M M meperade MHGOpPMAIMM, KaK 3TO IMPEAyCMaTpUBAeTCs B
MYHKTE a. BBIIIE, HAICKAIMM 00pa30M YUYHTBIBACTCS HEOOXOAMMOCTH 00eCTIeYEeHUsI
3aIIUThl HAXOZSIIEHCs] B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUYECKH YyBCTBHTEJILHOM
uH(pOpMaIMU WM TOW MHPOPMAIMHA O KOHCTPYKIMH, KOTOPYI0 DHIUIITUHBI CYUTAIOT
0c000 YyBCTBUTEIILHOM.

3AIIATA KOH(I)I/II[EHIII/IAJILHOﬁ HMHPOPMAIIUU
Crares 15

ATEHTCTBO TIOAJCPIKMUBACT CTPOTHH pexuM oOecrieueHns: d(PQPEeKTUBHON 3alIUTHI OT
PACKPBITUS KOMMEPUYECKUX, TEXHOJIOTMYECKUX U MPOMBIIIJICHHBIX CEKPETOB U JIPYroi
KOH(UICHIMABHON HMH(OPMAIINK, KOTOpas CTAaHOBHTCS €My W3BECTHOM, BKIFOUas
TaKyl0 HHQOpMAIMIO, KOTOpas CTaHOBMTCSI M3BECTHOM ATreHTCTBY B  XoJle
ocCylIeCTBIICHHs HacTosero IIporokona.

Pexxum, 0 KOTOpPOM TOBOPHTCS B IYHKTE a. BBIIIIE, BKIIFOYAET, B YACTHOCTH, MOJIOKEHHUS,

OTHOCSIIIIHECS K:

1) o0ImMM TMpUHLIMIAM U CBA3aHHBIM C HHMHM MepaM IO OOpallleHHIo ¢
KOH(pUICHIIMAIbHON HH(DOpMAIHeii;

1) YCIIOBUSIM HailiMa TepCOHANIa, KacCAroIIMMCS 3alluThl  KOH(MUIACHIIMATIHHON
uH(popmanuy;
ii) npoleaypaM B Clydae HapyLIeHHWH MM SKOOBI MMEBHIMX MECTO CIIydasix

HapyleHUs KOH(PUICHINAIBHOCTH.
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Pexxum, 0 KOTOpPOM TOBOPHTCSI B IYHKTE &. BBINIC, YTBEPXKIACTCS M TMEPHOANYCCKU
paccmarpuBaetcst COBETOM.

MMPUJIOKEHUSA
Cratpa 16

[Tpunoxenus k HacrosAumieMmy IIpoToKomy SBISIOTCS €r0 HEOTHEMIJIEMOM 4YacThlo. 3a
UCKJIFOUEHHUEM LieJIel BHECEHMS MONPABOK B NpuiiokeHusi, TepMuH "[IpoTokon", kak oH
yHoTpeOIsieTcsl B HACTOAIIEM JOKyMeHTe, o3HauyaeT [IpoTokos M MmpuinokeHus BMecTe
B3ATHIE.

B NepeYCHb BHAOB JCATCIILHOCTH, YKAa3aHHBIX B IIPUIOKCHUN I, H TCPCUCHb
00OpyIOBaHUs U MaTepuana, ykazaHHbIX B npuiokeHuu I, CoBeToM MOTYyT BHOCHUTBCS
MONIPAaBKH 110 pEeKOMeHmanwu co3naHHoii CoBeToM paboduell Tpynmbl  KCIIEPTOB
OTKpBITOrO coctaBa. JIroOas Takasi MmompaBKa BCTYNAaeT B CHIY Yepe3 YeThIpe Mecsia
nocyie ee mpuHsATusi CoBeToMm.

BCTYIVIEHUE B CUJ1Y
Cratps 17
Hactosmuit [IpoTokon BeTymaeT B CHIy B JEHb, KOrAa ATEHTCTBO MOJNYyYUT OT
OWMNIH TUCBMEHHOE YBEJOMJICHHE O TOM, 4YTO 3aKOHOJATCIBHBIC —W/HIIH
KOHCTUTYIIMOHHBIE TpeOoBaHus DuiunmnuH, HEOOXOAMMBIC IJIsi BCTYIUICHHUS B CUILY,

BBITIOJIHCHBI.

OUINNNKHBI MOTYT B JIF000€ BpeMsl 110 TOro, Kak HacTosiuil [IpoTokos BCTynuT B cuiy,
3asBUTb, YTO OHU OYyyT PUMEHATH HacTosAmui [IpoTokon Ha BpeMeHHOI OCHOBE.

['eHepanbHBI JUPEKTOP HE3aMEIJIUTEIbHO HH()OPMHUPYET BCE TOCYIApCTBA - UJIECHBI
AreHTCcTBa 0 JIIOOOM 3asIBJICHUH O IPUMEHEHUH HacTosiero [IpoTokona Ha BpeMeHHON
OCHOBE U O €T0 BCTYIUICHUHU B CUITY.
OIIPEJAEJIEHUSA
Cratbs 18
Hns neneit Hactosero [IpoTokona:
OTHOCSIIUECS K SICPHOMY TOILTUBHOMY ITMKJIY HAYYHO-UCCJIEAOBATEIbCKUE U OMBITHO-

KOHCTPYKTOPCKHE pabOThl O3HAYaIOT AEATEIbHOCTb, KOTOPAas KOHKPETHO OTHOCHUTCS K
M000My acleKTy pa3pabOTKH MpoLecca WIM CUCTEMBI JTF000T0 U3 CIIEIYIOILETO:

- KOHBEPCHHU SIIEPHOTO MaTepHaa,
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- oloraiieHus sepHoro Marepuaia,
- H3TOTOBJICHMS SIEPHOTO TOILINBA,
- PEaKTopoB,

- KpUTHUYECKHX COOpOK,

- nepepaboTKH sIEPHOTo TOILINBA,

- 00paboTku (He BKIIOYAs NEPEyNaKOBKM WIM KOHIAMLIMOHMPOBAHUS, HE
IpEeyCMaTpUBAIOIIEr0  PA3JCICHUS IEMEHTOB, JJIS XPaHEHWs MM
3aXOpOHEHMsI) OTXOJOB CPEIHEr0 WM BBICOKOIO YPOBHS aKTHBHOCTH,
COJIEp KALIMX IUTyTOHUM, BBICOKOOOOTaIllEeHHBIN YpaH UK ypaH-233,

HO HE BKJIIOYAKOT JEATEIbHOCTb, OTHOCAILLYIOCA K  TEOPETHUYECKUM  WIH
(dbyHIaMEHTATbHBIM HAyYHBIM HCCIEIOBAHUSAM WM K HAYYHO-HCCIEAOBATEIBCKUM H
ONBITHO-KOHCTPYKTOPCKUM pabotam o MTPOMBIIUIEHHBIM MIPUMEHEHUSM
PagMOU30TONIOB, MEIULMHCKUM, THAPOJIOIMYECKMM U CEJIbCKOXO3SMCTBEHHBIM
MIPUMEHEHUSAM, U3YUYCHHIO MOCIEACTBUI ISl 3J0POBbS M OKPYKAOWIEH Cpelbpl U 1O
YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO 00CTY KMBaHUS;

[lnomaska o3HaYaeT TEPPUTOPHIO, TPAHHIBI KOTOPOH ompezeneHbsl DumunnuHamMu B
COOTBETCTBYIOIIEH MH(POPMALINK O KOHCTPYKIMH YCTAaHOBKH, BKIIFOYAsk OCTAHOBIICHHYIO
YCTaHOBKY, a TaKK€ B COOTBETCTBYIONICH HMH(MOpPMAMK O MECTE HAXOXKICHUS BHE
YCTaHOBOK, TJIe OOBIYHO HCIIOJNB3YETCS SACPHBIA MaTepuall, BKIIOYAsl 3aKPBHITOE MECTO
HAaXO’K/ICHHSI BHE YCTaHOBOK, TJIC paHee MCIIOIB30BAIICS SICPHBIA MaTepran (KOTOpbIe
OTPAaHWYMBAIOTCS MECTAaMH HAXOXIEHHS, TJI€ HWMEIOTCS TOpsYhe Kamepbl WIH
OCYIIECTBISIACh  JIEATEIBHOCTh,  CBS3aHHAsh C  KOHBEpCHEH, oOoraiieHuem,
U3rOTOBJICHUEM WM NepepaboTKoi TorumBa). [lnomjanka BKIIOUAeT Takke BCE
OOBEKTBI, COBMECTHO pa3MEICHHBIC C YINOMSHYTHIMU BBIIIE YCTAHOBKOW MIIM MECTOM
HAXOXKJICHUS, C LENBI0 TPEIOCTABICHUS WM HCHOIB30BAHUS CYIIECTBEHHBIX CPE/ICTB
o0ecrieueHus1, BKIIOYas: TOpsIre KaMepbl Uit 00paboTKU 0OTyYeHHBIX MAaTepHAIIOB, HE
COZIEpIKAIX SIIEPHBIN MaTepHaT;, yCTAHOBKH ISl 00OpaOOTKH, XpPaHEHHS U 3aXOPOHEHUS
OTXOJIOB; a TAKXKE 3[aHMs1, CBI3aHHBIC C COTIACOBAHHOM JEATEIBHOCTHIO, OTPEACICHHON
OWIMIIIMHAMH B COOTBETCTBHUH CO CTaThel 2.a.1V) BBIIIIE.

CHATAiA C SKCINTyaTAIIM YCTAHOBKA MJIN CHATOC C SKCINIyaTallM1 MCCTO HAXOXKXJACHUA BHC
YCTAHOBOK O3HAYaIOT OOBEKT HJIM MECTO HAXOJXKJICHHsS, Ha KOTOPBIX JEMOHTHPOBAHBI
Wi CACJIaHbl HCHOPUIOAHBIMM K OKCIUTyaTalluM OCTaBIIMECA KOHCTPYKIUHW U
000pyI0BaHKe, BaXKHBIC JIJIs €e(€r0) UCIOIb30BaHUs, TaK YTO OHA(OHO) HE MCIIOJIb3YETCSI
JUTSL XpaHEHUS SICPHOTO MaTepraia U He MOXKET JIajiee UCTIONIb30BAThCS IJIsi OOpaIeHUs
C sIIEPHBIM MaTEpPUAIIOM, €r0 00PaOOTKH MM UCIIOIb30BAHUS;

OCTAHOBJICHHAsl YCTAHOBKA WJIM 3aKPbITOE€ MECTO HAaXOK/IEHHs BHE YCTAHOBOK O3HAYAIOT
OOBEKT WJIM MECTO HAXOXJIEHMs, SKCIUTyaTalusi KOTOPBIX MpEKpalieHa U U3 KOTOPBIX
U3BAT SJIEPHBIM MaTepuall, HO KOTOPbIE HE CHATBI C IKCILTyaTallly;
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BBICOKOOOOTAIIEHHBIN YpaH 03HauaeT ypaH ¢ oboramenreM 20% Wid BbIIIE 110 H30TOITY
ypaHa-235;

0TOOp MPOO OKpY’KAIOMIEH Cpe/ibl B KOHKPETHOM MECTE HaXOXKICHHS O3HadaeT OTOOop
npo0 OKpyXKaromeld cpenbl (HampuMep, BO3IyXa, BOJbL, PACTUTEIHLHOCTH, TOYBHI,
3arpsi3HEHUI) B ONpEIEIeHHOM ATEHTCTBOM MECTE HaXOXKIEHUS U HENOCPEACTBEHHOMN
ONMM30CTH OT HEr0 C IETbI0 COMACHCTBUS ATEHTCTBY B IOATOTOBKE BBIBOJOB 00
OTCYTCTBHM HE3asIBJIICHHBIX SJIEPHOIO MaTepuana WIN SAEPHON NESTEIbHOCTH B 3TOM
ONpeAeICHHOM MECTE HaXO0XKICHUS;

0oTOOp Tpo0 OKpyKaromel cpeAbl Ha OOUIMPHOW TEPPUTOPUHM O3HA4YaeT OTOOp Mpod
OKpy’Karomie cpenpl (HampuMep, BO31yXa, BOJbl, PACTUTEIBHOCTH, IOYBBHI,
3arpsi3HEHU) B psAA€ ONPENENICHHBIX ATEHTCTBOM MECT HaXOXKICHUS C LEIbI0
COZICHCTBHUSI ATEHTCTBY B IOATOTOBKE BHIBOJIOB 00 OTCYTCTBHUH HE3ASBIICHHBIX SICPHOTO
Martepuaa Win sIepHoi AeTeTbHOCTH Ha OOIINPHON TEPPUTOPHH;

SnepHbIil MaTepUall COTJIACHO ONpPENENIECHUI0, JAaHHOMY B cTaThbe XX YcTaBa, O3Ha4aeT
10001 MCXOIHBIM MaTepuall WiIM 000 creluanbHbld pacIleIUIIoNMics MaTeprail.
TepMHH MCXOIHBI MaTepHan HE IOJDKEH TOJIKOBAaTbCA KaK IMPUMEHSIOIIUNICS K pyae
wm orxoxam pynsl. Jlroboe ompenenenue, naHHoe COBETOM B COOTBETCTBHH CO
crateeil XX VYcraBa AreHTcTBa IOCi€ BCTYIUIEHMsI B cuily Hactosiuero I[Iporokona,
KOTOPOE€ pacCLIMpseT CIMCOK MAaTepHasoB, CUMUTAIOLIMXCSA MCXOAHBIM MAaTEpUAIOM HIIU
CHELMAIBHBIM PACILCIUBIIOIMMCS MaTepuaioM, BCTYNAET B CHIY B COOTBETCTBHUHU C
HacTosAMM [IpoTOKOJIOM TOJIBKO nOCE MPUHATHA OUINIIITMHAMM.

YcraHoBka o3Ha4daer:

1) peaKkTop, KpUTHYECKYIO COOpKY, 3aBOJI 110 KOHBEPCHM, 3aBOJ [0 U3TOTOBJIECHUIO,
nepepalaThIBalOIIyl0 YCTAaHOBKY, YCTAHOBKY JUIS pPa3[elieHus] M30TONOB HWIIU
OTJENbHOE XPAaHWIUIIIE; WU

1) T000€ MECTO HAXOXKICHHMS, TJI€ OOBIYHO HCIONB3YETCS SACPHBIA Marepual B
KOJIMYECTBAX, MPEBBIIAIONINX OMH () (EKTUBHBINA KHIOTPaMM;

MECTO HaxXO’K/IEHHs BHE YCTAaHOBOK O3HayaeT JI000H OOBEKT Win Jr000e MecTo
HaXO0KIECHUS, KOTOPbIE HE SIBJISIIOTCS YCTAHOBKOM, U TJI€ OOBIYHO UCTIONB3YETCS SAECPHBII
Marepual B KOJIMYECTBAaX, PAaBHBIX OJJHOMY 3((EKTHBHOMY KHJIOTpaMMYy WJIM MEHEe.
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COBEPIHIEHO B Bene 30 centsa6pss 1997 roma B IByX 3K3eMIUIIpax Ha aHIVIMHCKOM
A3BIKE.

3a PECITYBJIMKY 3a MEXIYHAPOIJHOE ATEHTCTBO
OUIJINIITINHBI: [1O ATOMHOU SDHEPI'UU:

(ITogmucs) (IToamucs)

Yuapam I'. ITagonnaa Xanc biikce

MuUHUCTP HAYKH U TEXHUKHU I'enepanbHbIil TUpPEKTOP

15



[MPUJIOXXEHME I

MNEPEYEHb BUJIOB JEATEJIBHOCTHU, O KOTOPBIX TOBOPUTCA B CTATBE 2.a.iv)
HACTOAILEIO [TIPOTOKOJIA

1) N3roToBiieHne pOTOPHEBIX TPYO TS EHTPUGYT WK cOOpKa Ta30BBIX IMEHTPUDYT.

PoTopHbie TpyOb! juts HEHTPU(YT 03HAYAIOT TOHKOCTCHHbIC IIMIIMHIPHI, OMHCAHUE KOTOPBIX
npusezaeHo B pazaene 5.1.1 b) [punoxenus I1.

I'a3oBble LEHTPUQYIY O3HAYAIOT LUEHTPU(YTH, ONUCAHNWE KOTOPHIX NPHUBEIEHO BO BBOJHOM
3aMeyaHuH K paszgeny 5.1 [punoxenns I1.

i1) Wzrortosienne nudy3nOHHBIX OapbepoB.

Auddys3nonHple  O6apbepbl O03HAYAIOT TOHKHE IOPUCTBIC (UIBTPBI, OMHCAaHUE KOTOPBIX
npuBeieHo B pazaene 5.3.1 a) [Ipunoxenus 11.

1ii) NzroTosiieHne iy cOOpKa CHCTEM, UCITOJIB3YOIIHX JTa3epPhl.

CHCcTeMBl, HCHONB3YIONIME JIa3ephbl, O3HAYAIOT CHUCTEMBI, BKIIOYAIOIINE TE IPEIAMETHI,
OINMCaHKUe KOTOPBIX NpuBeieHo B paznene 5.7 [Ipunoxenus I1.

iv) W3roToBienue nim cOopka 3JeKTPOMAarHUTHBIX CENapaTOPOB H30TOIIOB.

DIIEKTPOMAarHUTHBIE CENapaTophbl H30TONOB O3HAYAIOT T€ MPEIMETHI, 0 KOTOPBIX TOBOPUTCS B
pazaene 5.9.1 [Ipunoxenus Il u koTopsie copepkaT UCTOYHUKH HMOHOB, OMHCAHHE KOTOPBIX
npuBeieHo B pazaene 5.9.1 a) [Ipunoxenus 11.

V) NzroTosiieHne niau cOOpKa KOJIOHH WIIH SKCTPAKIIMOHHOTO 000pYIOBAHHUS.

KoJIOHHBI MITH 9KCTPAKIIMOHHOE 000PYIOBAHUE O3HAYAIOT TE MPEIMEThI, OMHCAHUE KOTOPBIX
mpuBeAeHO B pasaenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 IIpunoxenus I1.

vi) W3roroBieHne pa3aeUTEIbHBIX COMEN HIM BUXPEBBIX TPYOOK IS a’pOAMHAMHYECKOIO
oborareHus.

PaznienutenbHble COIUIA MM BHUXPEBbIC TPYOKM JUId a’3pOJMHAMHUYECKOr0 O0OralieHus
03HAYaIOT pa3JieNUTeNbHbIE COMJIa W BUXpEBBbIE TPYOKH, OMHCAHHE KOTOPHIX IPUBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxenus I1.

vii) H3roToBienue nin cOopka CUCTEM T'eHEpalld yPaHOBOU TJIa3MBbl.

CucrteMbl reHepaluy ypaHOBOW IJIa3Mbl O3HAYalOT CHUCTEMbI Ul TE€HEepaluu YPaHOBOMH
TU1a3MBl, ONTMCaHUE KOTOPBIX MpHBeeHO B pa3aene 5.8.3 [Ipunoxxenus I1.

viii)  M3roToBieHue HUPKOHHUEBHIX TPYO.

LlupkoHueBble TPYObl O3HAYAOT TPYOBI, ONMHCAaHWE KOTOPBIX MPHUBEIACHO B pasmeie 1.6
ITpunoxenus II.

iX) [Tpon3BoACTBO WM MOBBILICHUE KaY€CTBA TSKEIOU BOJBI WU ACUTEPHSL.

Tshxemasi Bosla WM JNEUTECPUH O3HAYAIOT JCHTEpPHH, TsDKemyro Boay (OKCHA mehTepus) H
moboe Ipyroe CoeqUHEHHE NeHTepus, B KOTOPOM OTHOIIEHHE YHCIIa aTOMOB JeHTepHs K
qlCcIly aTOMOB BojiopoJia npesbimaeT 1:5000.




xi)

Xii)

xiii)

Xiv)

XV)

Usrorosnenue rpadura snepHOM YUCTOTEHI.

I'padur spepHOM YUCTOTHI O3HaudaeT rpaduT, YPOBEHb UYUCTOTHI KOTOPOIO BBILIE, YeM
5 MMJUTHOHHBIX YacTeil GOPHOTo SKBMBAJIEHTA, @ INIOTHOCTH peBbimaet 1,50 r/cm’,

N3rorornenne KOHTEHHEPOB JJIsi 00JIyUYEHHOTO TOILIHRA.

Konreiinep a1 00ay4eHHOIO TOMJIMBA O3HAYAET €MKOCTh JIS NIEPEBO3KU W/WIM XpaHEHUS
00JIy4eHHOI'0 TOIUIMBA, OO0ECHECUUBAIOIIYI0 XUMHUYECKYIO, TEIJIOBYI0 M PaJUalIOHHYIO
3alIUTY, a TAKXKe OTBOJ TEIJIa pacmaia BO BpeMsl IepeMEILeHHs, TEPEBO3KH U XPaHEHMUSL.

N3roToBiieHHE PEAKTOPHBIX YIPABJISIOIINX CTEPIKHEH.

PeakTopHbIE yNpaBiasIOIINE CTEPKHU O3HAYAIOT CTEPXKHM, ONHMCAHUE KOTOPBIX NPHUBEICHO B
paznene 1.4 [lpunoxxenus 11

H3rorornenue 0€30MacHbIX ¢ TOYKH 3PCHUS KPUTHYHOCTH OAKOB U PE3ePBYapoOB.

bezonacHble ¢ TOYKM 3pEHUS KPUTUYHOCTU Oaky M PE3epByapbl O3HAYAIOT TE IPEAMETHI,
ONMCaHue KOTOPBIX NMpHBeaeHO B pazaenax 3.2 u 3.4 [lpunoxenus 1.

H3roroBienne MammH 11 pY6KI/I O6J'Iy‘-ICHHBIX TOIINTMBHBIX 3JICMCHTOB.

Mausbl g pyOku oONyYeHHBIX TOIUIMBHBIX 3JEMEHTOB O3HA4alT 00OpYyIOBaHHE,
ONMCaHue KOTOPOTo npuBeaeHo B pazzaene 3.1 [pumoxenus 11.

CoopyxeHue TOpsTaux Kamep.

lopsiune kamepbl O3HAYAKOT KaMepy WM COCTUHEHHBIE MEXAy CcOo0OW KaMepbl OO0IIuM
00BeMOM He MeHee 6 M°, CHaO)KCHHBIC 3aIUTOMN, PABHOM HIIH IPEBBILIAIONMEH SKBUBATICHT
0,5 M GeTOHa MIOTHOCTBIO 3,2 I/cM’ MM Gosee, YKOMIUIEKTOBAHHBIE 000pPYIOBAHHEM IS
MIPOBEICHUS OTIEPAIIHii C UCTIOIH30BAHNEM JUCTAHIIMOHHOTO yIIPABICHUS.



IMPUJIOXKEHUE II

INEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHUS 1 HEAJJEPHOI'O MATEPUAJIA [JIA

1.1.

1.2.

OTUYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBUU CO CTATBHEN 2.a.ix)

PeakTopsl M peakTopHOE 000py/10BaHUE
KommiekTHBIE siIepHBIE PEaKTOPHI

SnepHble  peakTophl,  CHOCOOHBIE  paboTaTh B PEXUME  KOHTPOJIHPYEMOH
CaMONOJIEP/KUBAIOIIECHCST LENHOM peakUuuu JEJICHMs, MCKIYas PEaKkTOpbl HYJEBOU
MOII[HOCTH, KOTOPBIE ONPEAEISAIOTCS KaK peakTOphl ¢ MPOEKTHBIM MAaKCHUMaJIbHBIM YPOBHEM
MIPOM3BOJCTBA IIYTOHUS, He npeBblmatomuM 100 rpaMMoB B rof.

I[NOACHUTEJIBHOE 3AMEYAHUE

"SI nepHbIil peakTop" B OCHOBHOM BKJIFOUAET Y3JIbl, HAXOAIIMECS BHYTPH KOpIIyca peakTopa
WIN HETOCPEACTBEHHO NPHMBIKAIOIUE K HEMy, 0OOpyIOBaHHE, KOTOPOE KOHTPOIUPYET
YPOBEHb MOIIHOCTH B AaKTHBHOW 30HE, W KOMIIOHEHTBHI, KOTOpBIE OOBIYHO COXAEpXkKat
TEIUIOHOCUTENIh TIEPBOTO KOHTYypa aKTHUBHOW 30HBI pEakTopa, WM BCTYHAalOT C HUM B
HEIOCPEICTBEHHBIN KOHTAKT WM YIPABIISIIOT UM.

He mpeamonaraercs MCKIIOUEHHE PEAKTOPOB, KOTOPHIC HAJUICKAITUM 00pa3oM MOTIH OB
MOJIBEPTHYThCS MOAM(UKAIMH JJIs1 TPOU3BOACTBA 3HAYUTENBHO OOJIBIIEr0 KOJTHYECTBA, YEM
100 rpaMMOB  TUIyTOHUS B TO/I. Peaktopnl, mnpenHazHayeHHbIE IS JUIUTEIHHOM
OKCIITyaTalMMd Ha 3HAYUTCIBHBIX YPOBHAX MOMNIHOCTH, HE3aBHUCHUMO OT CTCII€CHU UX
BO3MOXXHOCTEH MPOU3BOJACTBA ILTyTOHUSA, HE PACCMATPUBAIOTCS KakK '"pEaKTOPHl HYJIEBOM
MOIITHOCTH".

PeaKToprle KOpIyca BBICOKOI'0 JaBJICHUSA

Metamnyeckue Koprmyca B COOpPEe WM HUX OCHOBHBIC YAacCTH 3aBOJICKOTO HM3TOTOBJICHHS,
KOTOpBIE CIICUANBHO MpeIHa3HAYEeHbl WJIH TIOATOTOBICHBI JUIS pPa3MEMIeHHs B HHX
aKTUBHOW 30HBI SIIEPHBIX pPEAaKTOPOB, KaK OHM OIpenAeieHbl B TyHKTe 1.1. Bbime, u
CIOCOOHBIE BBIIEPKUBATH pabouee NaBlIeHUE TEIIIOHOCUTENS IEPBOTO KOHTYpA.

INOACHUTEJIBHOE 3AMEYAHUNE

BerHHH IJINTa KOpPITyCa BBICOKOTO ABJICHHUA PCAKTOpAa OXBATBIBACTCA ITYHKTOM 1.2 xak
OCHOBHasl, 3aBOJACKOI'0 U3TrOTOBJICHUS, YaCTh KOPITYCa BHICOKOI'O AaBJICHUS.

BHyTpeHHHe yacTu peakTopa (Hampumep, HOANSPKUBAIOLINE KOJOHHBI U TUTUTHI aKTUBHOU
30HBI M ApPYTHe€ BHYTPEHHHE YaCTH KOPIIyca, HANPABIIOUINE TPYOBl ISl peryIUpyIOMIUX
CTEpIKHEH, TEIUIOBBIE IKPAHBI, IEPETOPOAKH, TPYOHbIE PEIIETKH aKTUBHOM 30HBI, IJIACTUHBI
muddyzopa U T.1.) OOBIYHO OCTABISAIOTCS MOCTABIIMKOM peakTopa. B HEKOTOpHIX cirydasx
oIpeJiesieHHbIEe BHYTPEHHUE ONOPHbBIC KOMIIOHEHTHI BKIIIOYAIOTCS B M3TOTOBJICHHE KOpIyca
BBICOKOI'O [JaBJICHUA. OTH NPEAMETHI SIBJISIOTCS AOCTATOYHO BAXKHBIMU C TOYKU 3PEHHUS
0e30MacHOCTH M HaJIeKHOCTH IKCIUTyaTallud peakTOpoB (M CIelI0BaTeNbHO, C TOYKU 3PEHUS
TapaHTUHHBIX 00s3aTeIbCTB M OTBETCTBEHHOCTH IMOCTAaBIIUKA pEakTopa), 4TOOBl HX
IIOCTaBKa BHE PaMOK OCHOBHOI'O COIVIAIIEHMS O IIOCTaBKE CaMOr0 peakTopa He craia Obl
00bIuHOM mpakTuKoil. [lo3TOMy, XOTS OTAEIbHAS MOCTaBKA 3TUX YHUKAJIbHBIX, CIIEIIUATBHO
MpeIHa3HAYEeHHBIX U MOATOTOBIEHHBIX, BaXKHBIX, KPYIHBIX U JOPOTOCTOAIINX MPEIMETOB HE
o0s3aTennbHO OyAET paccMaTpuBaTbhes Kak BbIIAaromas u3 cgepsl HHTEPECOB, TaKOH
CI0CO0 MTOCTAaBKU CUMTAETCS MAJIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHbI AJ5 3arpy3K4 4 BHITPY3KH PeaKTOPHOT0 TOMJIMBA

ManunynsiTopHoe 000pyI0OBaHKe, CIISIUATBLHO MPEAHA3HAYCHHOE WK TOJATOTOBICHHOE IS
3arpy3Kd WM H3BJICUCHHS TOIUIMBA U3 SIACPHBIX PEAaKTOPOB, KaK OHH OIpeAeNeHBl B
myHkTe 1.1. BbIIIe, KOTOpOE MOXKET HCIOIB30BAThCA, KOTAA PEakTOp HaXOIUTCA MO
Harpy3KoM, Wi 00J1alaeT TEXHUIECKUMH BO3MOKHOCTSIMHU JJISI TOYHOTO MO3UIIMOHUPOBAHUS
WM OPUEHTUPOBAHMUS, TO3BOJIAIOIIMMU MPOBOAUTH HA OCTAHOBJICHHOM PEAKTOPE CIOXKHBIC
paboThl MO TIeperpy3ke TOIUIMBA, MPHU KOTOPBIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaAOIIOJICHNE WIIH TIPSIMOM TOCTYI K TOIUIHBY.

PeakTopHble ynpaBasiomme cTep:KHA

CrepxHH, CHIEUWANbHO TpeAHa3HaueHHBbIE WM TMOATOTOBIEHHBIE /IS  YTPaBICHUS
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOpax, Kak OHU OMpeNeTeHBI B IyHKTe 1.1, BBIIIIE.

ITOACHUTEJIBHOE 3AMEYAHUE

Croma >ke BKIIOYAIOTCS, TOMHMO 4YacTH, TIIOTJIOIAIONIe HEWTPOHBI, €€ OMNOpHBIE U
MOJIBECHBIE KOHCTPYKIINH, €CIIN TIOCTaBKa MIPOMU3BOJAUTCS pa3JIeNbHO.

PeakTopHbie TPyObI BHICOKOTO AaBJICHHSA

TpyObl, KOTOPBIC CHEIMATBHO MPEIHA3HAYCHBI WK MOATOTOBJICHBI JUIS Pa3MEIICHUs B HUX
TOIUTUBHBIX JJIEMEHTOB M TEIUIOHOCHTENS TEPBOrO KOHTypa B peakTopaxX, Kak OHH
ompenenacHsl B myHKTE 1.1. BEIIE, mpu pabodeM nmaBieHWH, MpeBbimatomeM 5,1 MIla
(740 dynT/KB. AFOHM).

MupxoHueBbie TPYObI

TpyObl wim cOOpPKH TpyO W3 METAIMYECKOTO MUPKOHUS WIM €ro CIUIAaBOB, 1O BeCy
npebimatontue 500 kr B TeyeHne 000T0 12-MecSYHOTO Meproja, KOTOphIE CIENHaIbHO
TIpeTHa3HAYCHBI WM TIOJITOTOBJICHBI IS MCIIOJB30BAHMS B PEAKTOPAX, KaK OHH OMPEICICHBI
B myHKTe 1.1. BbIlIe, © B KOTOPBIX OTHOIICHHE IO BeCy radHHMs K IUPKOHUIO MEHbBIIC
yem 1:500.

Hacocbl nepBoro KoHTypa TenJ0HOCUTEJIsI

Hacocel, cnenmansHO TpeaHa3sHau€HHbIE WM TOATOTOBIEHHBIE JJI TOJAEp)KaHUs
LUPKYJISLUH TEINIOHOCUTENS IEPBOTO KOHTYPA SAEPHBIX PEAKTOPOB, KAK OHU OTIPEICNICHBI B
nyHkre 1.1. Beiie.

I[NOACHUTEJIBHOE 3AMEYAHUNE

CrienmanbHO TIpeHa3HAUYE€HHBIE WIIH TOATOTOBJICHHBIE HACOCH MOTYT BKIIIOYATh CIIOJKHBIE,
YIUIOTHEHHBIC WM MHOT'OKPATHO YINUIOTHECHHBIC CHCTEMBI I MNPEAOTBpalICHUA YTCUYKU
TEIJIOHOCUTENSI TEPBOTO KOHTYpa, TEePMETHYHBIE HACOCHI M HACOChl C CHCTEMaMH
WHEPUUANTBHON MAacChlI. OTo ompeneneHWe KacaeTcs HACOCOB, AaTTECTOBAHHBIX II0
kiaccy NC-1 uimu 35KBUBAJICHTHBIM CTaHIapTaM.

HesinepHble MaTepHaJibl 1JIf PEAKTOPOB
JeliTepuii U TaxKeIad BOJA

Jetitepmii, Tsokemass Boja (OKHCh AeHTepws) W JIF000e JPyroe COeAMHEHHE IeHTepHs, B
KOTOpPOM OTHOIIIEHHE AeUTepusa K aromaMm Bojaopoaa mnpesbimaet 1:5000, npeqHasHaueHHbIE
JUTSL UCTIONIb30BaHUsSI B SIIEPHBIX PEaKTOpax, Kak OHH ONpeiesieHbl B MmyHKTe 1.1. Beime, B
KoJudecTBax, mpeBbimatomux 200 Kr aToMOB neiTepus s JIO00M OTHOW CTpaHBI-
MoJTyJarTesis B TeUeHHE JIF000T0 12-MeCIIHOTO ITeproIa.



2.2.

SAnepHo-uncTblii rpadgur

I'padur, uMeromuii cTermeHb YUCTOTHI BHINIE S-MUJIMOHHBIX OOpPHOT'O 3KBHBAJICHTA, C
IIOTHOCTBIO Gombme ueM 1,50 r/cM’, IpeHA3HAYEHHBI U1 UCIONB30BAHHS B SIEPHBIX
peakTopax, KaKk OHHM OIpeZeTeHbl B IIyHKTE 1.1 BhIle, B KOJUYECTBAX, IPEBBIIIAOIINX
3x10* kr (30 METpHYECKUX TOHH) U TH0GOM OHOM CTPAHBI-IIONyYATENs B TEUEHHE TH06Or0
12-MecauHOTO Iepuoa.

ITPUMEYAHUE

Jng menei SKCIOPTHOTO KOHTPOJS MPaBUTENBCTBO OIpPENesieT, OyIOyT JH JKCIIOPTHBIE
MapTUU COOTBETCTBYIOIICTO BBIIICYKAa3aHHBIM XapaKTEPUCTHKAM TpaduTa UCIOJIb30BaThC B
SJIEPHBIX PEaKTOpax.

YcTaHOBKH JJIs1 nepepaﬁoTRn 06J’ly‘le]—[HLlX TOIVIMBHBIX 3JICMECHTOB H 060PY}IOB3HI/IC,
CIIeUAJBbHO NMPEeAHAZHAYCHHOC WM MOATOTOBJICHHOE JISl 3TOI'O

BBOJJHOE 3AMEUYAHUE

IMpu mepepaboTke OOIYYEHHOTO SACPHOTO TOIUIMBA IUTYTOHMH W ypaH OTHENSIOTCS OT
BBICOKOAKTUBHBIX TPOJYKTOB JICJICHHUS M JPYTHX TPaHCYpPaHOBBIX 3yeMeHTOB. Jls Takoro
paszieneHus MOTYT HCIOJIb30BAThCS Pa3IMUYHbIE TEXHOJOTHYeCKHe mporecchl. OmHAKO €O
BpeMeHeM miportecc "Ilypekc" cran mambosiee pacpOCTPAaHEHHBIM M MPUEMIIEMBIM. JTOT
MpOIIeCC BKJIOYACT PACTBOPEHHE OOJMYYEHHOTO SACPHOrO TOIUIMBA B a30THOH KHUCIIOTE C
MOCEAYIONIMM BBIJICICHUEM YpaHa, IUTYyTOHMS W TPOAYKTOB JENCHHUS OKCTpaKIuen
pPacTBOPHUTEIIEM C IIOMOIIBIO TpuOyTIIIhochaTa B OpraHUIECKOM pa3OaBHTEIIE.

TexHonornyeckue MpOLECChl Ha pa3iIUYHbIX ycTaHoBKax Tuma "llypekc" aHaloruuHel u
BKJIIOYAIOT: M3MEJbueHHE OOIy4EHHBIX TOIUIMBHBIX 3JE€MEHTOB, PAacTBOPEHHE TOIUIMBA,
9KCTPAKIIMIO PACTBOPHUTEIEM MU XpaHEHHE TEXHOJIOTHYECKOW KHUIKOCTH. MOXKET MMEeThCs
TaKke 000pyJOBaHWE Uil TEIUIOBOM ACHUTpPAllMUM HUTpaTa ypaHa, KOHBEPCHM HHUTpara
IUyTOHHUSA B OKHCh WJIM METalll, a TAaKKe Ui 00pabOTKM >KUAKUX OTXOIOB, COAEpPIKAIIUX
MPOIYKTHI JICJICHHS, 0 MOJydeHHs (GOPMBI, IPUTOAHOMN ISl TIPOJOKUTEIHLHOTO XPaHCHUS
win 3axopoHeHus.  OJHAKO KOHKPETHBIE THIIBI M KOH(QUTypamus 0O0OpyAOBaHMS,
BBIMOJHSIOIIETO 3TH (YHKLMM, MOTYT pa3iuyaThCsi Ha PAa3MYHBIX YCTAHOBKAaxX THIIA
"ITypekc" 1o HECKOIBKHM MPUYHUHAM, BKIIOYAsl THITBI ¥ KOJMYECTBO OOTYYEHHOTO SACPHOTO
TOIUIMBA, MOJUICKALIETO TMepepadoTKe, W MNpEANoyiaraeMblii  MpOLEcC OCAXKICHHUS
M3BJICKAEMBIX MAaTEPHAJIOB, a TAK)Ke IPUHLIUIIBI 00ecieueH s 0€30MaCHOCTH M TEXHHYECKOTO
00CITy>)KUBaHHUS, IPUCYIUE KOHCTPYKLUH JAHHOH 0OCTaHOBKH.

"YcraHoBka i mepepaOOTKM  OONyYEeHHBIX TOIUIMBHBIX — 3JIEMEHTOB"  BKIIIOYAET
000pyIOBaHHE M KOMIIOHEHTHI, KOTOpbIE OOBIYHO HAxXOAATCS B MPSAMOM KOHTAaKTe C
00JIy4eHHBIM TOIUIMBOM M OCHOBHBIMH TEXHOJOTHYECKUMH MOTOKAMH SIEPHOTO MaTepuaa
Y MIPOJYKTOB JEJICHNSI, U HETIOCPEACTBEHHO YIPABIISIOT UMU.

OTH TpoIecchl, BKIIOYas MOJHBIE CHUCTEMBI JUIsl KOHBEPCHM IIIIYTOHMS WU IPOU3BOJACTBA
METaJUTMYECKOTO IUIYyTOHUs, MOTYT OBITh MAECHTH(UIIMPOBAHBI 10 MepaM, MPUHUMAEMBIM
JUIA TPEAOTBPAILCHUA ONACHOCTEH B CBSI3M C KPUTUYHOCTHIO (HAIpUMEp, MepamH,
CBSI3aHHBIMH C TEOMETpHei), oOiyueHreM (HampuMep, MyTeM 3alluThl OT OONydYeHHs) U
TOKCHYHOCTBIO (HallpuMep, MEpaMu 110 YAEPKaHHIO).

[IpenmeTsl 000pyMOBaHMS, HA KOTOPBIC, KAK CUUTACTCS, PACIIPOCTPaHAETCs 3HAYCHUE (pa3bl
"u obopyloBaHME, CIIENUATBHO MpeAHa3HAYeHHOE MM TIOATOTOBICHHOE" I TIepepaboTKu
00JTyYEeHHBIX TOIUTMBHBIX 3JIEMEHTOB, BKITFOUAIOT:



3.1.

3.2,

3.3.

MamuHbl A9 pyOKH 00JIy4YeHHBIX TOMJIUBHBIX 3JIEMEHTOB
BBOJJHOE 3AMEUAHUE

D10 000pyIOBaHWE WCIOIB3YETCS Il BCKPBITHS OOOJNOYKM TOIUIMBA C  IEJBIO
MOCNEYIONIEr0 PACTBOPCHUS OOJYUYEHHOTO SIIEPHOTO MaTepHara. Kak mnpasuro,
UCTIONIL3YIOTCS CIIEIHATBHO TIpeHA3HAYCHHBIC, CKOHCTPYHPOBaHHbBIE JJIsI pyOKH MeTasia
YCTPOHCTBA, XOTSI MOKET UCIIOJIL30BATHCS U 0OJiee COBEPIICHHOE 000pyI0BaHNE, HAITPUMED
Ja3ephl.

JIUCTaHIIMOHHO  ynpaBisieMOe O0OpY/JOBaHME, CICIUAIBLHO IPEIHA3HAYCHHOES WM
MOJITOTOBJICHHOE IS MCTIONb30BaHMS HA YCTAHOBKE IO MepepaboTKe, Kak OHA OMpeeneHa
BEITIE, IS PE3KH, PyOKWM WM Hape3Ku COOpPOK, MYYKOB HIIM CTEP)KHEH OOIyIEHHOTO
SIICPHOTO TOILINBA.

duccosbBepsbl
BBOJHOE 3AMEYAHUE

B nmucconbBepbl OOBIYHO TMOCTYIAET HM3MENbYEHHOE OTpadoTaBllee TOMIMBO. B aTHx
0e30MacHBIX ¢ TOYKH 3PEHUSI KPUTHUYHOCTH pe3epByapax OOJTydeHHBIH SAEepHBIM MaTepuan
pacTBopsieTcss B a30THOM KHCIIOTE, M OCTamouuecs OOpe3KH O00IO0YeK BBIBOIATCS U3
TEXHOJIOTHYECKOTO MTOTOKA.

bezomacHple ¢ TOYKH 3peHHS] KPUTUIHOCTH pe3epByaphl (HAmpuUMep, Maloro AHaMerpa,
KOJIBIIEBbIE WM TPSIMOYTOJBHBIE pe3epByaphl), CHEHUANBHO IMpEeIHAa3HAUYCHHBIC WU
MOJITOTOBIIEHHBIE ISl UCTIONBH30BAHUS HAa YCTAHOBKE MO MepepadOTKe, KaK OHU OTpEIeTIeHBI
BBIIE, [UISI PACTBOPEHWS OOJYy4eHHOTO SAEPHOTO TOIUIMBA, KOTOPBIE CIIOCOOHBI
BBIZICP)KUBATH TOPAYYIO, BBICOKOKOPPO3MOHHYIO JKHIKOCTH M MOTYT JIHCTAaHIIMOHHO
3arpy’KaThCs U TEXHUUECKH 0OCITYKUBATHCS.

DKCTPAKTOPHI U 000pyA0BaHME IS IKCTPAKIHH PACTBOPUTEIEM
BBOJ/IHOE 3BAMEYAHUE

B akcTpakTOpRI ¢ pacTBOpPUTENEM TIOCTYMaeT KaK pPacTBOpP OOJIYYCHHOTO TOILIMBA U3
JIUCCOJIBBEPOB, TaK M OPTaHMYECKUH PacTBOp, C IMMOMOIIBI0 KOTOPOTO Pa3AelsioTCs ypaH,
TUTyTOHUH U TIPOAYKTHI fAeneHus. O0opyaoBaHue IS SKCTPAKIIUKA PACTBOPUTENIEM OOBITHO
KOHCTPYHPYETCSl TAKUM 00pa30oM, 4TOOBI OHO yJIOBJICTBOPSIIO JKECTKUM SKCILTyaTal[HOHHBIM
TpeOOBaHMSIM, TAKUM, KaK JITUTEIBHBIA CPOK CITYKObI 0€3 TEXHUIECKOTO 00CITYKHBAHUS WITH
JeTKasi 3aMEHsIeMOCTh, MPOCTOTAa B JKCIUIyaTallil W YIPaBICHUH, a TakXe THOKOCTH B
OTHOIIIEHUH U3MEHEHHS TTapaMeTPOB IpoIiecca.

CHCHI/IEIJII)HO NpE€AHA3HAUYCHHBIC WM IIOATOTOBJICHHBIC OJOKCTPAKTOPBI C PACTBOPUTECIICM,
Takue, Kak HacaJ04YHbIe WU MyJILCAIIMOHHBIC KOJIOHHBI, CMECHTEIBHO-OTCTOWHBIC alapaThl
WIN IICHTPOOCKHBIC KOHTAKTHBIC ammapaTbl JUIs HCIOJB30BaHUS HAa YCTAHOBKE IO
00paboTKe OONYYCHHOTO TOINIMBA.  OKCTPAKTOPHl C PACTBOPUTENIEM ITOJDKHBI OBITH
YCTOWYHMBBI K KOPPO3MOHHOMY BO3ICHCTBUIO a30THOM KHCIOTHI.  ODKCTPAaKTOPHI C
pacTBOpHUTENIEM OOBIYHO M3TOTABIMBAIOTCS C COONIOJICHHEM YpPE3BBIUAHO BBICOKHX
TpeOoBaHMi (BKIIOYas MPUMEHEHHWE CHENUANBHBIX METOJOB CBAapKH, WHCIICKIUH,
oOecrniedyeHre U KOHTPOJIb Ka4eCTBa) U3 MaJIOYIJICPOJAUCTBIX HEPIKABEIOIIMX CTalCH, TUTaHA,
UPKOHUA UIIN APYTHUX BBICOKOKAYCCTBCHHBIX MaTCpHAJIOB.
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34.

3.5.

XuMHuYecKue pe3epByapsl JAJIsl BbIICPKUBAHUS WJIH XPaHEHUA
BBOJHOE 3AMEYAHUE

Ha sTame skcTpakuuu pacTBopuTeneM 00pa3yoTCst TPU OCHOBHBIX TEXHOJIOTHYECKHUX ITOTOKA
KUIKOCTH. PesepByaphl Uil BBIACP)KUBAHUS WM XPaHEHUs MCHONB3YIOTCS B JalbHEeWIIen
00paboTKe BceX TpeX MOTOKOB CIEAYIONINM 00pa3oM:

a) pacTBOp YHCTOr0 Aa30THOKHUCJIOIO YpaHa KOHHICHTPUPYCTCA BbIIIAPUBAHUCM U
MNPpOUCXOOUT IMMpOoHeCC ACHUTpALUH, I'IC OH IMPEBPALIACTCA B OKCHUI YypaHa. 2TO0T
OKCHJ ITIOBTOPHO HCIOJB3YETCA B ANCPHOM TOIIIIMBHOM ITUKIIC,

b)  pacTBOp BBICOKOAKTHMBHBIX MPOAYKTOB JEJNE€HHS OOBIYHO KOHIEHTPUpPYETCS
BBIMIADMBAHUEM U XpaHUTCS B BHJE KOHUEHTPUPOBAHHOW JKUAKOCTH.  ITOT
KOHILIGHTPAT MOJKET BIIOCIEICTBHM MPOWTH BBHIApUBaHHE MU OBITH MpeoOpa3oBaH B
(dbopMy, IPUTOAHYIO I XPAHESHUS! WIH 3aXOPOHCHUS;

c) pPacTBOp YUCTOrO HUTpaTa IUTYTOHUS KOHLEHTPUPYETCS M XPAaHUTCS 10 MOCTYIUICHUS
Ha JAJBHEUIINE 3Tallbl TEXHOJIOTMYECKOTo Iponecca. B wacTHOCTH, pe3epByapsl I
BBICP)KMBAHUSA WM XpaHEHHUS pacTBOPOB IUTYTOHHS KOHCTPYHPYIOTCS TaKUM
00pa3zoM, 4TOOBI M30eKaTh CBSI3aHHBIX C KPUTHYHOCTHIO NMPOOJIEM, BOSHUKAIOUIUX B
pe3yJbTaTe N3MEHEHUH B KOHIIEHTPALMK WK OpMe JaHHOTO MTOTOKA.

CrenunanbHO IpeHa3sHauYE€HHBIE WM MOATOTOBJIEHHBIE Pe3ePBYapHh! IS BBIACPKUBAHUS HIIH
XpaHEHUs sl HCIONb30BaHMA Ha YCTaHOBKE IO HepepaboTKe OOIy4EeHHOrO TOIUIMBA.
PesepByapel Ui BBIAEP)KMBAHUS WJIM XpaHEHHS [JOJDKHBI OBITh  YCTOWYMBHI K
KOPPO3HOHHOMY BO3JEHCTBUIO a30THOM KUCIOTHL. PesepByapbl Uil BBLACPKUBAaHUSA WIH
XpaHEHUs! OOBIYHO H3rOTABIMBAIOTCA W3 TAKUX MaTepUalioB, KaK MaJIOyIJepOIUCThIC
HEP)KaBEIOIIYE CTall, TUTAH WIH NIUPKOHUH WU APYTHE BEICOKOKAYECTBEHHBIE MATEPHAIBL.
PesepByapsl sl BBIIEPKHMBAaHUS WM XpPaHEHHS MOTYT OBITh CKOHCTPYHPOBAHBI TaKUM
o0pa3oMm, 4YTOOBI MX OKCIUIyaTauusi W TEXHUYECKOE OOCIyXHBAaHHE MPOU3BOAUINCH
JUCTAaHIIMOHHO, U MOTYT HMMETh CJIEAYIOIIHe OCOOEHHOCTU C TOYKHM 3PEHHUs KOHTPOJS 3a
SIIEPHOU KPUTHUYHOCTBIO:

1)  OOpHBI SKBUBAJEHT CTEHOK MM BHYTPEHHHMX KOHCTPYKLHMH paBeH IO MEHbIIEH
Mmepe 2%, oo

2) LHWIMHIPUYECKHE pe3epByaphl HMEIOT MaKCUMANIbHBIN nuametp 175 mm (7 AroiiMoB),
160

3) NPSIMOYTOJIBHBIN WM KOJIBLIEBOM pe3epByap MUMEET MaKCUMANbHYIO IIUPUHY 75 MM
(3 motima).

CucremMa KOHBEPCHM HUTPATA IJIYTOHUS B OKCH]L

BBOJJHOE 3AMEUYAHUE

Ha OonbIiMHCTBE YCTaHOBOK MO MepepadOTKe STOT KOHEUHBIM MpPOLECC BKIIOYAET
KOHBEPCHIO pAacTBOpa HHUTpaTa IUTyTOHHS B JBYOKHCh IUTyTOHHSA. B YHCIO OCHOBHBIX
olepanuii  3TOro  Tpolecca  BXOJT: XpaHCHHE W KOPPEKTHPOBKA  HCXOJHOTO
TEXHOJIOTHYECKOTO MaTepualia, OCXKICHHE M paslieliecHHe TBEpAOH U KuAKoH aspbl,
NpOKaJIMBaHWe, OOpalleHne ¢ NPOAYKTOM, BEHTHILILMS, OOpalleHHe C OTXOAaMH U
VIpaBJICHUE TIPOIIECCOM.

3aMKHYTBIE CUCTEMBI, CIIELIMAIBHO MIPEeIHA3HAYEHHbIE WU IIOATOTOBICHHBIE A1 KOHBEPCUU
HUTpaTa IUTyTOHHUS B OKCHJ IUIyTOHHUS, B YacCTHOCTH, OOOpPYIOBaHHBIE TAaKUM 0O0pa3oM,
4T00BI H30€KaTh JOCTHKCHUS! KPUTUIHOCTH U PaJalliOHHBIX 3 (dekToB, a Takxke CBECTH K
MUHUMYMY OIIaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.
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3.6.

5.1.

CucreMa KOHBEPCHM OKCHAA IUIYTOHUA B MeTaJLI
BBOJJHOE 3AMEUYAHUE

DTOT mporecc, KOTOPBHIA MOXET OBITh CBS3aH C YCTAaHOBKOW IO TepepaboTKe, BKIIFOYACT
@TOpHpOBaHI/Ie JABYOKHCH IIJTYTOHHUA, OOBIYHO ¢ IMPUMCHCHUCM  BBICOKOAKTHBHOI'O
(TOPUCTOTrO BOJOPOJA, C IEIbI0 MONYYCHUs (QTOPHUAA TUTYTOHUS, KOTOPBIA BHOCICICTBUU
BOCCTaHABJIMBACTCSI C TIOMOINBI0 METAUTMYECKOTO KaJbIUs BBICOKOW YHCTOTBHI JIO
MOJIY4YCHUA METAUIMYCCKOI'O IUIYTOHUSA H q)TOpI/IIIa KajJdblysd B BUJAC IJIaKa. B uucno
OCHOBHBIX OTEpaIii JaHHOTO MpOIlecca BXOJMAT: ¢ropupoBanue (Hampumep, ¢
MpUMEHEHUEM O00OPYIOBaHHMS, COACPIKAIIETO ONAropOJHBIC METAIUIBl WM 3allUIICHHOTO
MOKPBITHEM M3 HUX), BOCCTAHOBIICHHE MeTaJlia (HalpuMep, ¢ MPUMEHEHUEM KePaMUUECKUX
TUTJIEH), BOCCTAHOBIICHUE IIAKa, OOpalleHUE C MPOJAYKTOM, BEHTWIALMUSA, OOpaIICHUE C
OTXOJIaMH U YNPABICHUE TPOIIECCOM.

3aMKHYTLIe CUCTEMBI, CHCOUAIBHO TMPEAHA3HAYCHHBIC HWJIM IOATOTOBJIICHHBIC  JIA
IMPOU3BOJACTBA MCTAJUIMYECKOTO IUIYTOHHSA, B YaCTHOCTH, O6OPYI[OB3HHI>IG TaKHUM o6pa30M,
4TOOBI U30€KAThH AOCTHIKCHHUA KPUTUYIHOCTU U paAUallMOHHBIX B(b(bCKTOB, a TaKKE CBCCTH K
MHUHHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUIHOCTBIO.

YcTaHOBKH JJI U3roTOBJICHHUA TOIIJIMBHBIX 3JICMCHTOB

"VcraHoBKa JJIsL U3rOTOBJICHU A TOILJIMBHBIX 3JICMEHTOB" BKIIFOYAET 060py,I[OBaHI/ICI

a) KOTOpPOE 00BIYHO HaxXoAuTCA B HEMNOCPEACTBECHHOM KOHTAKTE C TEXHOJIOIMYCCKHUM
IIOTOKOM SAJACPHOTO MaTcpuajla HUJIW HEIMOCPEACTBCHHO O6pa6aTHBaeT €ro, UJiMn XK€
YHOpaBJACT UM, WIH,

b)  KOTOpoe repMeTHU3UpYeT SACPHBI MaTepual BHyTPH 00OJIOUKH.

YcTanoBkHM VI pa3fieJieHHs H30TONOB YpaHa M 000pyAOBaHUe, KpOMe aHAJIUTHYECKHX
NpuoOpPoOB, crIeNMaJLHO NMPeAHAZHAYECHHOE UM MOATOTOBJIEHHOE I 3TOr0

[TpeameTsl 000pyI0BaHMS, HA KOTOPHIE, KAK CUMTAETCS, PACIIPOCTPaHsAETCs 3HAUeHUE (ppassl
"o00opymoBaHHE, KPOME AHAIUTUYECKUX MTPHOOPOB, CIEIUATHHO NpPETHA3HAYCHHOE WIH
MOJIrOTOBIIEHHOE" JUTSI pa3zeicHHsI MU30TOMOB yYpaHa, BKIIOYAIOT B ce0s:

I'azoBble ueHTpMQ)yrn U y3JIbl I KOMIIOHEHTBI, CIICHUAJBHO NPEeAHAZHAYCHHBIC HJIH
NMOATOTOBJCHHBIC NJA UCIIOJb30BAHHUSA B I'a30BbIX ueHTpn(byrax

BBOJJHOE 3AMEUYAHUE

l"azoBas meHTpHrdyTra 0OBITHO COCTOUT M3 TOHKOCTCHHOTO(BIX) IUINHAPA(OB) THAMETPOM OT
75 mm (3 mrotima) o 400 mm (16 Ar0IIMOB) C BEpTHUKAIBHON IICHTPAIILHOM OCBIO, KOTOPBIH(E)
nmoMenieH(bl) B BaKyyM W BpamaeTcs(I0TCs) ¢ BBICOKOH OKPYXKHOW CKOPOCTBIO IOPSIKa
300 m/c nm Gonee. st JOCTHXKEHHUS OOJBITON CKOPOCTH KOHCTPYKITMOHHBIE MaTEpUAbI
BpAIIAIONINXCS KOMIIOHEHTOB JIOJDKHBI UMETh BBICOKOE 3HAYEHWE OTHOIICHUS MPOYHOCTH K
TUIOTHOCTH, a POTOpPHas cOOpKa U, CJIEIOBATEIbHO, OTICIIEHBIC €€ KOMIIOHCHTBI JTOJIKHBI
M3TOTOBIIATHCSA C BBICOKOH CTENMEHBIO TOYHOCTH, YTOOBI pa3danmaHc ObT MUHMMAaIbHBIM. B
OTJINYHUE OT APYTHUX MEHTPU(YT Ta3oBas IeHTpudyra st 00oTameHUs ypaHa UMEET BHYTPH
POTOPHOM KaMephl BpallarolIyocsa(uecs) neperopoaky(u) B (hopMe IUCKa M HEMOIBUKHYIO
cucteMmy momaun U otBona raza UFg, cocTosmnyto mo MeHbIell Mepe U3 TpeX OTIENBbHBIX
KaHaJoOB, /JBa W3 KOTOPBIX COEAMHEHBI C JIOMAaTKaMH, OTXOMAIIMMH OT OCH pOTOpa K
nepudepuitHOW YacTH POTOPHON KaMmepbl. B BakyymMe HaXOTUTCS TakKKe PsJl Ba’KHBIX
HEBPAIIAIOIINXCS JIEMEHTOB, KOTOPBIE, XOTS U UMEIOT 0COOYI0 KOHCTPYKIIHIO, HE CIIOXKHBI B
W3TOTOBJIGHWW W HE W3TOTOBISIOTCS W3 YHUKaJIbHBIX MarepuanoB.  llenTpudyxHas
YCTaHOBKA, OJTHAKO, TPpeOyeT OOJIBIIOTO YHCa 3TUX KOMIIOHEHTOB, TaK YTO WX KOJIUYECTBO
MOJKET CITy’KUTh BOXKHBIM UHIMKATOPOM KOHEYHOTO UCIIOJIh30BAHMSL.

6



5.1.1.

Bpamaomuecst KOMIOHEHTbI
a)  IlonHble poTOpHBIE COOPKU:

TOHKOCTEHHBIE IWJIMHIPHI WK PSJT COSTUHEHHBIX MEXY CO00# TOHKOCTEHHBIX IIUIHHIIPOB,
W3TOTOBJICHHBIX M3 OJHOTO WM OOJiee MaTepHajioB C BBHICOKMM 3HAYEHHEM OTHOIICHUS
MPOYHOCTH K IDIOTHOCTH, YykazaHHeIX B I[IOSCHUTEJIBHOM 3AMEYAHUU «
HacTosmeMmy pasgeny. CoenuHeHWE NHIMHAPOB MEXIY COOOH OCYIIECTBISETCS MpH
MTOMOIIIM THOKMX CHIIb(POHOB HMIIM KOJEll, OMUCaHHbIX B yacth 5.1.1. ¢) Hmke. CoOpaHHBIN
pOTOp HWMeeT BHYTpPEHHIOIO(ME) TMeperoponky() ¥ KOHIIEBBIE Y3IbI, OIUCAaHHBIE B
gactsax 5.1.1.d) u e) mmke. OpHako moiHas cOOpKa MOXKET OBITh TOCTAaBJICHA 3aKa3UHKY B
YaCTUYHO COOpaHHOM BHUJIE.

b) PoTtopHEIe TpyOHI:

CrnenuanbHO TIpeIHA3HAYCHHBIE WM TIOATOTOBJICHHBIC TOHKOCTEHHBIC IWUIMHIPHI C
tonumHOM cTeHku 12 mm (0,5 mioiima) unmu MeHee, nuameTpoM oT 75 MM (3 mroiima)
10 400 mm (16 mIO0HMOB), M3TOTOBJICHHBIC W3 OJHOIO HIIM OOJiee MaTepUanoB, MMCIOIIUX
BBICOKOE  3HAU€HHWE  OTHOIICHHWS  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHNMU k HacTOAIIEMY pa3iery.

) Komnpua nnmm cunbgonsr:

KomnoHeHTsI, ciennaibHO MpeJHa3HaYeHHbIC WIIH ITOATOTOBICHHBIC IS CO3AaHU MECTHON
OTOpHI TSI POTOPHOM TPYOBI WM COCIWHEHUS psga pPOTOPHBIX TpyO.  CHibhOHBI
MPEACTABISIOT COO0H KOPOTKHE HMIMHIPHI ¢ TONIMUHON crenku 3 mm (0,12 mrolima) wim
MeHee, quamerpoM ot 75 MM (3 mrotimMa) o 400 MM (16 Ar0iiMOB), HMEIONUX OIUH TOGp U
W3TOTOBJIGHHBIE W3 OJHOTO M3 MAaTepHajoB, MMEIOIINX BBICOKOE 3HAu€HHE OTHOIICHUS
MPOYHOCTH K TUIOTHOCTH, YykazaHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HaCTOSIIEMY pa3Jieny.

d)  Ileperoponku:

KommonenTter B popme mucka muamerpom oT 75 MmMm 1o 400 MM (ot 3 mo 16 mroitmoB),
CIENUAIBLHO TIpelHa3HAUCHHBIC WU IOJTOTOBJICHHBIE U YCTAHOBKH BHYTPH DPOTOPHOMN
TpyOBbI LEHTPU(YTHU C LENbI0 U30JUPOBATH BBHIITYCKHYIO KaMepy OT IMIaBHOM pa3feuTeNnbHON
KaMepsl U B HEKOTOPBIX CIydasx IJsl yIydIleHus nupKyisauu raza UFg BHyTpu TiaBHON
pa3ienuTeNbHON KamMepbl POTOPHOW TPyObl M M3TOTOBJIEHHBIC M3 OJHOTO W3 MAaTEpUAJIOB,
MMEIOINX BBICOKOE 3HAYCHHWE OTHOIIEHHS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHNMU k nacrosiemy pazaeny.

e) BepxHue/HuKHIE KPBIIIKY:

KomnonenTsl B dopme nucka amamerpoMm ot 75 mm (3 mroiima) go 400 mm (16 mroiiMoB),
CIEINUWAFHO TpeIHAa3HAYCHHbIE WJIM IOATOTOBJICHHBIE TakuM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATH AWMAMETPY KOHIIOB POTOPHOM TPyOBI M Omaromapst atomy yaepxkuBaTh UF6
BHYTPH €€. JTH KOMITOHEHTHI UCIIONB3YIOTCS ISl TOTO, YTOOBI TTOIICPKUBATD, YACPKUBATH
WIN CoJepKaTh B cebe KaK COCTaBHYIO YacThb 3JIEMEHTHI BEPXHEro MOJIIUIHUKA (BEPXHSS
KpBIIIIKA) WM CIY)KUTh B KadyecTBE HeCyIed dYacTh BpAIAIOMIUXCS DSJIEMEHTOB
JNIEKTPOJABUTATENII W  JJEMEHTOB HIDKHEIO TMOMIIUIHUKA (HIDKHSS — KpBIIKA), U
W3TOTOBJIAIOTCA W3 OJHOTO W3 MaTepUalioB, MMEIOLIUX BBICOKOE 3HAUEHHE OTHOIIECHUS
MPOYHOCTH K TMJIOTHOCTH, YykKazaHHbix B I[IOACHUTEJIBHOM 3AMEYAHUU «k
HACTOSIIEMY pa3Jieny.

I[NOACHUTEJIBHOE 3AMEYAHUE

HJ’I?I Bpalaronmxcsd KOMIIOHCHTOB I_ICHTpI/I(l)yr HCIIOJIB3YIOTCH CIICAYIOMNUC MaTCpUaJlbl:
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5.1.2.

a)  MapTCHCUTHOCTApEIOIINE CTalM, UMEIOLINE MaKCHMANbHBIH Tpeien MPOYHOCTH Ha
pactsokenne 2,05 x 10° H/m® (300 000 hyHT/KB. mH0itm) min Gonee;

b)  amoMUHHEBBIC CIUIABBl, UMEIOIINE MAaKCUMAaIBHBIH Mpees MPOYHOCTH Ha PACTSDKECHHE
0,46 x 10° H/M* (67 000 dyHT/KB. mioiim) wiu Goree;

c) BOJIOKHUCTBIE (HUTENOAOOHBIE) MAaTEpUaNbl, MPHUTOIHBIC IS WCIIOJIB30BaHUS B
KOMIIO3UTHBIX CTPYKTypax M HMEIOIIKME 3HAYEHUsS YACIBHOIO MOIYJIA YNPYTOCTH
123x 10°M nam Gomee M MaKCHMAIbHOTO YACIBHOIO MpeJei]a MPOYHOCTH Ha
pactsxenne 0,3 x 10° wm Gonee ("yaenbHBIH MOIYJIb YHPYrocT" - 3TO MOIYIb
IOura B H/Mz, JIeJICHHBI Ha YAENbHBIA BEC B H/M3; "MaKCUMaNbHBIA yIEIbHBINA
MpesieN MPOYHOCTH Ha pacTsbKeHHe" - 3TO MaKCHMAaNbHBIA TpeeN MPOYHOCTH Ha
pacTspKeHue B H/M’, neneHHbIi Ha YIEJBHBII BEC B H/v.

CraTnyeckue KOMIOHEHTHI
a) IToaImUMHUKN ¢ MarHUTHOM MOJIBECKOM:

CrienmanbHO TIpeHa3HAUYEHHBIC WM TOTrOTOBIICHHBIE MOIIIMITHUKOBBIE Y3IIbI, COCTOSIINE
M3 KOJIBIIEBOTO MAarHWTa, MOJBEIICHHOTO B 000¥Me, colepKamend qeMI(QUPYIOIIyI0 CPeIy.
O6oiima wuzroraBimBaerca u3 croiikoro k UFg marepuana (cm. IIOSICHUTEJIBHOE
3AMEYAHUE x pasnemy 5.2.). Maraut coeAWHSETCS C TONIOCHBIM HAKOHEYHHKOM WIIH
BTOPHIM MAarHUTOM, YCTAaHOBJICHHBIM Ha BEPXHEH KpHINIKE, ONMHCAHHON B pazmene 5.1.1. e).
Maraut MoxeT UMeTh (OpPMY KOJIbIIA C COOTHOIIEHHWEM MEXKIYy BHEIIHMM U BHYTPECHHUM
JUaMeTpaMy, MCHBIIUM WU  paBHBIM 1,6:1. Maraut MOXeT UMeTb (GopMmy,
obecnieunBaronyr0 HavanbHyro nporumaemoctb 0,15 'm/m (120 000 emquann CI'C) wimm
OoJee, WM OCTaTOYHYIO HAMarHUYEHHOCTH 98,5% wiu 6osee, win Mpou3BeeHIE HHAYKIUN
HAa MAaKCHMAJbHYIO HAMPsOUKEHHOCTH mons Gomee 80 x[x/m® (107 T'c.d). Kpome oObIUHBIX
CBOWCTB Marepuaina, HeOOXOMUMBIM IPEBAPUTEIHHBIM YCIOBHEM SBIISIETCS OTPaHUYCHUE
oueHb ManmbiMH jpomyckamu (meHee 0,1 mm mimm 0,004 mroiiMa), OTKIIOHEHHS MarHUTHBIX
oceil OT TEOMETPHUYECKHMX Ocell wim obecrmeueHrne 0co00i TOMOTEHHOCTH MaTepuaia
MarHura.

b)  Togmumnauku/nemideps:

CHGHI/I&JII)HO MMPpEAHA3HAYCHHBIC HJIKW IMOATOTOBJICHHBIC NOAIIMIITHUKH, COACPKAIIUC Y3€JI
OCB/YTUIOTHUTEIBHOE KOJIBII0, CMOHTHPOBaHHBIH Ha Aemiipepe. Och OOBIYHO MPEICTABIISICT
co0oi1 Ban W3 3aKaJCHHOH CTald ¢ OJHUM KOHIIOM B (hopme momycdepsl, 1 co cpeacTBaMu
MTOJICOSAMHEHUST K HIDKHEH KpBIMIKEe, ONMMCcaHHOM B paszzgene 5.1.1.¢), Ha mpyrom. Bai,
OJIHAKO, MOXET OBITh COCJIMHEH C THUAPOJAMHAMUYCCKHM MOAIUIHUKOM. Koibilo nmeer
¢dbopMy TabIETKH C MONyCPepUvIecKrM YTIAyOJIeHHEeM Ha OJHOW MOBEPXHOCTH.  OTH
KOMIIOHEHTHI 9aCTO MOCTABIISIOTCS OTACIBHO OT AeMrdepa.

c) MornekynspHbIe HaCOCHI:

CrenuanbHO TpeJHAa3HAUYCHHBIC WM TOATOTOBJICHHBIC IHJIUHAPBI C BBHITOYCHHBIMH WU
BBIIaBIICHHBIMH BHYTPH CHHUPAJIbHBIMH KaHaBKaMH ¥ C BBICBEPJICHHBIMH BHYTpPHU
OTBEPCTUSIMH. THIOBEIMH pa3MepaMu SIBIISIOTCS CICAYIONINE: BHYTPCHHHM IUAaMETP OT
75 mm (3 mrotima) o 400 mm (16 aroiimoB), Tonmuaa creHku 10 mum (0,4 mroiiMa) wiu Gosee,
C JUIMHOW, paBHOW AmaMeTpy wim Oonbine. KaHaBkM OOBIYHO WMEIOT HPSIMOYTOJIBHOE
nonepeyHoe ceueHue u riayouny 2 mm (0,08 mrotimMa) mmm Gorree.

d) CraTopsl ABHUTaTENEH:

CrenmanbHO TpeHa3HauYEHHBbIE WM TOATOTOBJICHHBIE CTATOPHI KOJBIEBOW (POpPMBI st
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THCTEPE3UCHBIX (MM PEaKTUBHBIX) 3IIEKTPOIBUTATEICH
MEPEeMEHHOTO TOKa JIJIi CHUHXPOHHON pabOThI B YCJIOBUSAX BaKyyMmMa B JIMANa30HE YacTOT
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5.2.

600-2000 ' u B quanazone momHocTeld 50-1000 BA. Cratopsl cocTOST U3 MHOTO(a3HBIX
00OMOTOK Ha MHOTOCIIOWHOM >KEJIE3HOM CEpIICUYHHKE C HU3KUMHU IMOTEPSIMH, COCTOSIIEM U3
TOHKHX TUTacTUH, 00braHO TommmHOK 2,0 MM (0,08 mroiiMa) mim MeHee.

e) Kopnyca/mpueManku neHTpudyTH

KomnoHeHTsI, criennanbHO peHa3HauYeHHbBIE WITH TIOATOTOBICHHBIE TSl pa3MEIICHUs B HIX
cOOpKH POTOPHOM TPYyOBI Ta30BOM MeHTPUPYTH. KopITyc cOCTOHUT M3 JKECTKOTO ITMIMHIPA C
ToNIMHON cTeHku 10 30 MM (1,2 mroiiMa) ¢ TPEHU3UOHHO O0pa0OTAaHHBIMU KOHIIAMH IS
YCTaHOBKH TMOJAIIUITHUKOB WM C OJHUM WM HECKOJIbKUMH (pIIaHI[AMHM JJIsi MOHTaXa.
OO0paboTaHHble KOHIIBI MapajuIeIbHBI APYT IPYTY W MEPIEeHIANKYJISPHBI MPOJONBHON OCH
muuHIpa B npeaenax 0,05 rpagyca wim Mmenee. Kopryc MOXKeT TakKe MpeICcTaBIsTh COO0H
KOHCTPYKIIUIO SYEUCTOr0 THUMA JUIS Pa3MEIICHUS B HEM HECKOJIBKHX POTOPHBIX TpPYO.
Kopmyca m3roraBnuBaroTcs u3 MaTepuanoB, Koppo3uecToikux Kk UFg, wmm 3ammmarorcs
MTOKPBITHEM U3 TAKUX MaTEPHaOB.

f) JloBymiku:

CrienmanbHO TIpeHAa3HAYEHHBIE WU TTOATOTOBJICHHBIE TPYOKH BHYTPEHHHM IHAMETPOM JIO
12 mM (0,5 mrotima) st m3Bnedenus raza UFg u3 poropHOU TpyOHI 110 MeToMy TpyOkm IIuTo
(T.e. C OTBEpCTHEM, HAMPABJICHHBIM HAa KPYTOBOW MOTOK ra3a B pOTOPHOU TpyOe, K puMepy,
MMOCPENICTBOM M3rM0a KOHIIA pagualbHO pPACIOIOKEHHON TpPYyOKH), KOTOPBIE MOXKHO
MPUKPEIUTh K ICHTPAJIbHOW CHCTEME MW3BJICUCHMs Ta3a.  IpyOKHM HW3rOTOBJICHBI U3
MaTepuayoB, koppo3uecTorkux K UFg, MK 3aIMIatOTCs MOKPHITUEM U3 TAKUX MaTEPHAJIOB.

CHelII/la.]]bHO npezma:maqeﬂﬂble WJIH NMOATOTOBJICHHBIC BCIIOMOraTe/JIbHbIC€ CHUCTEMBI,
060py21013a}me U KOMIIOHCHTDI IJIsd UCIIOJIB30BAHUA HA ra3oueHTpH(1)y>mmi71 yCTaHOBKe
0 000TraIeHNnI0

BBOJJHOE 3AMEUYAHUE

BcnomoraresbHbIe CHCTEMBI, 000PYIOBaHE M KOMIOHEHTHI Ta30LeHTPU(YKHOW yCTaHOBKU
1o 00O0TaIeHHIO MTPEICTABISIOT COOON CHCTEMBI YCTaHOBKH, HeoOXxonumble 1utd monadn UF
B LEHTPUGYTH, IUIA CBSI3M OTACIBHBIX LEHTPUPYT MEXKAYy COOOH ¢ Lepio 00pa3oBaHMs
KackazoB (WJIM CTyIeHeid), YTOOBI JOCTHUYH OOJiee BBICOKOTO OOOTallleHUs U HU3BJICYb
"mpoxnykt" u "xBocTel" UF¢ u3 nentpudyr, a takxke oOopynoBaHHe, HEOOXOAUMOE LIS
NPUBEACHUS B JCUCTBHE HEHTPUDYT WU VIS YIIPABICHUS YCTAHOBKOM.

O6bryno UF ucmapsiercss W3 TBEpIBIX BEIECTB, MOMEIICHHBIX BHYTPU MOJOTPEBAEMBIX
aBTOKJIABOB, M TMOJAETCA B ra3zoo0pasHoii ¢opme Kk IeHTpudyram dYepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackama. "lIpomykt" m "xBoctel" UFg, mocrymaromue u3
HeHTpU(yT B BUAE ra3000pa3HBIX MOTOKOB, TAKKE MPOXOJAT YePe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOTPOBOIOB KACKaJa K XOJOIHBIM JIOBYIIKaM (paboTaroIUM MpU TEMIEepaType OKOJIO
203° K (-70°C)), rue OHU KOHIEHCHPYIOTCA M 3aTeM IIOMEIIAIOTCA B COOTBETCTBYIOLIHE
KOHTEMHEepHI IS TPAHCIOPTHUPOBKU MM XpaHeHHs. Tak Kak yCTaHOBKA MO OOOTamieHuio
COCTOMT W3 MHOTHX TBICAY IEHTPU(YTr, COOpaHHBIX B KacKajpl, CO3JIAIOTCS
MHOTOKHJIOMETPOBBIE KOJJICKTOPHBIE TPYOOIPOBOJIBI KACKAIOB C THICSSYaMH CBAapHBIX IIBOB,
ImpuyeM cXema OCHOBHOH qacTu ux COCI[I/IHCHI/Iﬁ MHOT'OKpAaTHO TIOBTOPACTCA.
OGopynoBaHrEe, KOMIIOHGHTBI UM  CHUCTEMBbl TpPyOONpPOBOJOB  W3rOTABIMBAKOTCS  C
COOJTIOJICHUEM BBICOKUX TPEOOBAHUH K BAKYyM-TUTIOTHOCTH U YUCTOTE 0OPaOOTKH.



5.2.1.

5.2.2.

5.2.3.

5.2.4.

Cucremsbl nogaym/cucTeMsl 0TBoAa ""mpoaykra' u ""xpocToB"

CHCHI/IaJII)HO MNpE€AHA3HAUYCHHBIC WX TOATOTOBJIICHHBIC TCXHOJOTMYECKHUE CUCTEMBI,
BKJIIIOYaromiue:

MUTAIOIINE aBTOKJABbI (WJIM CTaHLMH), UCHOJb3yeMble s moxaun UFg B Kackaabl
nenTpudyr npu nasiaeruu go 100 x[la (15 ¢pyHT/KB. q10HIM) U MPU CKOPOCTH 1 Kr/4
wim 0oJiee;

JecyOIMMaToOphl (MM XOJOJHbIC JIOBYIIKH), HCIONb3yeMbie i BbiBeneHus UFq u3
KackanoB mpu nasiaeHuu 1o 3 klla (0,5 byHT/KB. qrotiM). JlecyObmmMaTopsl criocoOHBI
oxnaxkaarbes 10 203 K (-70°C) u marpesatses 1o 343° K (70°C);

cranmuu "mpomykra" W "XBOCTOB", wucHoib3yeMble s mepememenus UFg B
KOHTENHEPBHL.

OTa ycTaHOBKa, 000pyZA0BaHNE U TPYOOIIPOBOABI MTOJHOCTHIO M3TOTaBIUBAIOTCA M3 CTOMKHX
k UF¢ marepuanoB wnm 3ammmiarorcs nokpeitieM w3 Hux (cMm. [TOSACHUTEJIBHOE
3AMEYAHUE x manHOMY pa3zeny) C COONIOJEHHEeM BBICOKHX TpeOOBaHUH K BaKyyM-
IJIOTHOCTH M YUCTOTE 00pabOTKH.

MamuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBO10B

CrneuupanbHO TpeqHa3HAUYE€HHBIE WM MOJATOTOBJIEHHBIE CHCTEMBI TpPYyOONpPOBOIOB U
KoyuiekTopoB s yaepxkanus UFg BHyTpu uUeHTpu(yXHBIX KackagoB.  JTa CeTb
TpyOOIIPOBOAOB OOBIYHO TpeACTaBIseT c000il cucTteMy C "TpOWHBIM" KOIJIEKTOPOM, H
Kaxzasi LEeHTpudyra coeiMHEHa ¢ KaXIbIM K3 KOUIeKTOpoB. (ClenoBaTelbHO, CXeMa
OCHOBHOM YacTH HMX COEAMHEHUS MHOTOKPaTHO IIOBTOPSETCS. OHa TMOJIHOCTHIO
nsrotasnuBaercs u3 crokux Kk UFs matepuanos (cm. [IOACHUTEJIBHOE 3AMEYAHUE
K HACTOALIEMY pasfeny) ¢ cOOJIOfEeHHEM BBICOKUX TPeOOBaHMI K BaKyyM-IUIOTHOCTH U
YUCTOTE 00pabOTKH.

Macc-cnieKTpoMeTpbl/ncTOYHUKH HoHOB JJ1s1 UF

CrenuanbHO TpeTHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIE MArHUTHBIC WM KBaJPYIOJIbHBIC
Macc-CIeKTPOMETPBI, CIIOCOOHBIC MPOU3BOJAUTH MPSAMOW OTOOp MPoO MOAaBaeMON MacChl,
"mpomykra" i "XBOCTOB" M3 Ta30BBIX MOTOKOB UFs m oOmamaromye MONHBIM HAOOpoOM
CIIEYFOINX XapaKTEPUCTHK:

1. yAenpHas pa3pemaroniasi ClIocoOHOCTh 1Mo Macce cBbimie 320;

2. comepKarT MCTOYHUKHM HMOHOB, H3TOTOBJICHHBIE W3 HHUXpOMa HWIHW MOHCIA HIU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WJIN HUKCIUPOBAHHEBIC,

3. COACPIKAT NOHU3AIMOHHBIC UICTOUYHUKU C 60M6apj:[1/1p0131<0171 DJICKTPOHAMU;

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IPUT'OAHYIO JJII U30TOIIHOTO aHAJIU34a.

IIpeoGpa3oBaTesin YaCTOTHI

[IpeoOpazoBaTenn dYacTOTHl (TakKe W3BECTHBIE KakK KOHBEPTOPHI WM HMHBEPTOPHI),
CHCIMANIFHO TPEHA3HAYCHHBIC WM TOATOTOBICHHBIC JJI MUTAHUS CTaTOPOB JIBUTATEIICH,
OmpeneNieHHbIX B moAanyHKTe 5.1.2.d), unM YacTh, KOMIOHEHTBI M TOJACOOPKH TaKuX
peoOpa3oBaTeNIel YaCTOTHI, 00JIaIAONTHe TIOTHBEIM HA00POM CIIEIYIONTUX XapaKTePUCTHK:

1. MHoroda3HbIi BeIxo[ B nuana3one ot 600 mo 2000 I';

2. BBICOKast CTaOMIBHOCTH (CO cTabmimu3arueit yactoTsl sryuie 0,1%);
3. HU3KHE HeTMHEHHBIE NCKakeHus (MeHee 2%);

4. ko3 duimeHt moneznoro aercTeus cebitre 80%.
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5.3.

5.3.1.

5.3.2.

5.3.3.

I[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bbille 00OpYNOBaHHE BCTYNAaeT B HEMOCPEICTBEHHBIH KOHTAaKT C
TexHonornyeckuM razomM UFg MM HemocpeIACTBEHHO YIpaBiseT paboToil meHTpudyr u
MPOXOKACHUEM Ta3a OT HEHTPUYTH K HeHTpu(yTe U U3 Kackaaa B KacKas.

Kopposuecroiikue k UF¢ MaTepuansl BKIIOYAIOT HEP)KABEIOLIYIO CTallb, ATIOMHUHHH,
AIIOMUHHEBBIC CIIaBbl, HUKENb WU CILIaBbI, cofepkamme 60% u Oonee HUKEIS.

CrneuuajibHO NpeAHA3HAYEHHBbIE MJIM TOATOTOBJIEHHBbIE COOPKH M KOMIIOHEHTBI I
HCI0Jb30BaHus NpU razogudgdy3suoHHoM 000rameHnu

BBOJJHOE 3AMEUYAHUE

[Mpu razogudy3noHHOM MeTOAE pa3ieneHus] H30TOMOB YpaHa OCHOBHOM TEXHOIOTHUECKON
COOpKOIi SBISIETCS CIIENUANBHBIN MOPUCTHIN ra3onudy3noHHEIN Oaphep, TeII000MEHHUK
UL OXJIaXKIIeHHs Tra3a (KOTOphIM HarpeBaeTcs B IpoOIecce CKaTHA), YIUIOTHUTEIbHBIC
KJamaHbl W peryjJupyloUIMe KIamaHbl, a Takke TPyOOmpOBOMBIL. [Mockomeky B
razogu(y3uOHHONM TEXHOJNIOTHH uHcnonb3yerca mectudropucteiii ypan (UFg), Bce
obopymoBanue, TpPyOONpPOBOABI M ITOBEPXHOCTH W3MEPHUTEIBHBIX TPHOOPOB (KOTOPBIC
BCTYINAIOT B KOHTaKT C ra3oM) JIOJDKHBI W3TOTABIMBATHCS M3 MATEPUANIOB, COXPAHSIOIIUX
ctabunpHOCTH pH KoHTakTe ¢ UF. [Nazonuddys3nonHas ycTaHOBKA COCTOUT M3 psiia TaKUX
cOOpOK, Tak HYTO HX KOJIMYECTBO MOXKET OBITh BAXHBIM IOKAa3aTeleM KOHEYHOTO
npeHa3HaAYCHUS.

I'azonuddpy3nonnbie 6apbepbl

a) CrnieniManbHO TpeIHa3HAUYCHHBIC WM TIOJATOTOBIICHHBIC TOHKHE, TOPUCTHIE (PUIBTPHI €
pasmepom mop 100-1000 A (aurcrpem), Tommumuoit 5 MM (0,2 moiiMa) HIM MeHbIIE, a s
TpyOuaTeix dopm mmamerpoM 25 mMm (1 mroiM) WM MEHBINE, W3TOTOBJICHHBIC U3
METaJUTUYECKUX, MIOJIMMEPHBIX WIIM KEPAaMHUYECKHX MaTepHalioB, koppo3uectorkux k UFg, u

b) CHeNHnaIbHO TOATOTOBJICHHBIE COCIWHEHHS WM TOPOIIKU JJIS M3TOTOBJICHHUS TaKUX
(bPIJILTpOB. Takue COCIUMHCHUA M MOPOUIKH BKJIIOYAaOT HUKEIIb WM CIUIaBbI, COACPIKAIIUC
60% wnnu OoJlee HUKEINSI, OKCU alfoMUHUs Wwin croiikie K UF MoMHOCThIO (hTOpUpOBaHHBIE
YTIIEBOIOPONHBIE TOMMMEPHI ¢ YUCTOTOM 99,9% wnim Oonee, pasMepoM dYacTWIl MeEHeEe
10 MKM ¥ BBICOKOH OJHOPOTHOCTBIO HYACTHI[ IO KpPYIMHOCTH, KOTOPBIE CIEIHATHHO
MOJITOTOBIICHBI JJIs1 U3TOTOBIICHUS ra30audy3noHHBIX OapbepoB.

Kamepsbl nuddyzopos

CrenmanbHO TIpeAHA3HAYEHHBIE WM TIOATOTOBJICHHBIE TE€PMETHYHBIE IHIMHIPHYECKHE
cocyabl auamerpom Oosee 300 mm (12 aroitmoB) u anmuHou 6osee 900 MM (35 nroiimMoB), Win
MPSIMOYTONILHBIE COCYIBl CPaBHHMBIX pa3MepoB, HWMEIOIIME OJWH BITYCKHOW H JiBa
BBIITYCKHBIX TATpyOKa, JUAMETp KaXJAoro W3 KOTopeix Oomee 50 MM (2 mroitma), miis
noMmenieHuss B HUX ra3oauy3uoHHbIX OaphepoB, M3rOTOBJICHHBIC M3 cToMKuX K UFg
MaTepUAJIOB WK 3alUINCHHBIC TTOKPHITUEM U3 HUX, U NpeJHAa3HAUYCHHBIC JJI YCTAHOBKU B
TOPU30HTAIBHOM HJTH BEPTHKAITBHOM ITOJI0KESHUH.

Komnpeccopsl u razonyBku

CrienmajbHO TpeAHA3HAUYEHHBIC WM TOATOTOBICHHBIE OCEBBIC, LEHTPOOESKHBIE WIN
00BeMHBIC KOMITPECCOPHI, MM Ia30/lyBKH C MPOU3BOAMTEILHOCTBIO Ha BCoce 1 M>/MUH WiTH
oomee UFs u ¢ nmaBieHmeM Ha BeIXoAe 10 Heckonbkux coteH klla (100 gyHT/KB. mroiim),
MpeHa3HaYeHHbIE I JOJITOBPpEMEHHON 3KcIutyarauu B cpeae UFg ¢ anexkTpoaBurarenemM
COOTBETCTBYIOIIEH MOIIHOCTH WJIM 0€3 Hero, a TakXe OTHENbHbIe COOpKHM TaKux
KOMIIPECCOPOB U Ta30AyBOK. OJTH KOMIIPECCOPHI M Ta30yBKH MMEIOT TNepernaj TaBICHUs
ot 2:1 g0 6:1 u uzrorapnuBaioTcs u3 croiikux k UFs MaTepuanoB Wil MOKPHIBAIOTCS UMH.
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5.34.

5.3.5.

54.

5.4.1.

YniaorHeHus Bpallaiuxcsda BajoB

CrnenuanbHO  MpeJHA3HAYCHHBIE WU  IOATOTOBJICHHBIC BaKyyMHbIE  YIUIOTHCHHS,
YCTaHOBJICHHBIC HAa CTOPOHE IOJayll W Ha CTOPOHE BHIXOJA JJs YIUIOTHCHHS Baja,
COCJIMHSIONICTO POTOP KOMIIpEccopa WM Ta30[yBKU C MPHUBOAHBIM JBHraTelIeM, C TEM
4TOOBI 00ECIIEUHTh HAJCKHYIO TePMETH3AINIO, TIPEAOTBPAIIAONIYI0 HATCKAHNE BO3yXa BO
BHYTPEHHIOIO KaMmepy KOMIIpeccopa WM Ta30AyBku, kotopas HamonHeHa UFg — Takue
VIUTOTHEHUsI OOBIYHO TPOCKTUPYIOTCS HAa CKOPOCTh HaTeKaHus OygepHOro rasza MeHee
1000 cm’/muH (60 mroiiv’/Mun).

TenmmoooMeHHUKH 119 oxJaxaenns UFg

CrienajbHO TpeAHA3HAUYEHHBIC WM TOATOTOBIICHHBIE TEINIOOOMEHHHMKH, W3TOTOBJICHHBIC
n3 croikux K UFg MarepuasioB WM TMOKPBITHIE UMH (32 HCKIIOYCHHEM HEpP)KaBEIOIICH
CTalln), WJIK MEebI0, MIIN JIOOBIM COUYETaHUEM 3THUX METAJNIOB M PacCUYMTAHHBIE HA CKOPOCTh
W3MEHEHUS aBJICHUsI, onpeeistonero yreuky, meHee 10 I1a (0,0015 ¢pyHT/KB. m1oiim) B yac
nipu niepernane nasienus 100 klla (15 pyHT/KB. dr0iiM).

CnenuajbHO NpeJHA3HAYEHHbIE WJIM NMOArOTOBJIEHHbIE BCIOMOraTejbHbIEe CHCTEMBI,
o0opy1oBaHMEe MW KOMIIOHEHTbI /Jsl HCHOJb30BaHUSI 0pH razogudgdy3uoHHOM
o0orameHuu

BBOJHOE 3AMEYAHUE

BcnoMoraresnbHbIe CHUCTEMBI, O0OPYJOBaHHME M KOMIOHEHTHI Ui Ta30aud(dy3HOHHBIX
YCTaHOBOK 10 OOOTAIIEHHUIO MPEICTABISIOT COO0I CUCTEMBI YCTAaHOBKHM, HEOOXOIUMEBIE ISt
nogauu UFg B razoan¢¢y3noHHyto cOOpKy, Ui CBSI3U OTICIBHBIX COOPOK MEXIy cO00H n
o0Opa3oBaHHs KackaJoB (WM CTyMEHEH) C Menbl0 MOCTENEHHOTO JOCTHXKEHHS Oojee
BBICOKOTO oOorarmenusi 1 u3BimedeHus "mpomykra" m "xBoctoB" UFg m3 muddy3moHHBIX
KackaZoB. BBHIy BHICOKOMHEPLMOHHBIX XapakTepUCTUK AU((y3nOHHBIX KacKaJoB Jr000e
MpephIBaHUE UX PabOThI, OCOOCHHO UX OCTAHOBKA, MPUBOIAT K CEPhE3HBIM MOCICICTBHSIM.
CremoBaTenbHO, Ha Ta30audPy3MOHHON yCTaHOBKE Ba)KHOE 3HAUCHHE HUMEIOT CTPOTOE H
MOCTOSIHHOE TIO/IJIep)KaHUe BaKyyMa BO BCEX TEXHOJIOTHUECKHX CHCTEMax, aBTOMAaTHYecKast
3alIMTa OT aBapuil M TOYHOE ABTOMAaTHYECKOE pEryJMpoBaHHME MOTOKa rasa. Bce 3To
MPUBOJUT K HEOOXOAMMOCTH OCHAIICHUS! YCTAHOBKH OOJBINNM KOJIMYESCTBOM CIICIIHATBHBIX
WU3MEPUTETBHBIX, PETYTUPYIONINX U YIPABISIOIINX CHCTEM.

O6b1uHO UF¢ ucnapsiercst U3 LWINHAPOB, IOMELICHHBIX BHYTPH aBTOKJIABOB, M IIOJAETCS B
razoobpasHoil GopMe K BXOJHBIM TOYKAM 4Yepe3 CHUCTEMY KOJIJIEKTOPHBIX TPyOOIpPOBOJOB
kackama. "[Ipomykt" m "xBocTe" UFg, mocTynaromue H3 BBIXOJHBIX TOYEK B BHJE
ra3000pa3HbIX MOTOKOB, IPOXOIAT Yepe3 CUCTEMY KOJUICKTOPHBIX TPYOONpPOBOZOB KacKazaa
00 K XOJIOJHBIM JIOBYIIKAM, JIN0O K KOMITPECCOPHBIM CTaHIIUSM, I Ta3000pa3HbIil MOTOK
UFs o©xmxkaercda © 3aTeM IIOMEIIAeTCs B COOTBETCTBYIOUIME KOHTEHHEpHl  uid
TPAHCIIOPTUPOBKH WM XPaHEHUSL. ITockonpky razonud@y3noHHas yCTaHOBKa IO
oborameHn0 UMeeT OO0JbIIoe KOJUIECTBO Ta3oAud(y3HMOHHBIX COOPOK, COOpaHHBIX B
KacKaJpl, CO3JAIOTCS MHOTOKHJIOMETPOBBIE KOJIJIEKTOPHBIE TPyOONpPOBOABl KacKaloB C
TBICSYaMHU CBApHBIX IIBOB, IPUYEM CXEMa OCHOBHOM YacTH X COEIMHEHUH MHOTOKPATHO
nosropsiercs. O00pynOBaHHE, KOMIIOHEHTHI I CUCTEMBI TPYOOIIPOBOIOB M3rOTABINBAIOTCS
¢ coOJroIeHNEeM BBICOKHX TPEOOBaHUH K BaKyyM-IDIOTHOCTH M YHCTOTE 0OpabOTKH.

CucreMsbl nofgayn/cucTeMsl 0TBOAA "'mpoaykra' u ""xBocToB"

CriernuajabHO TMpeIHA3HAYCHHBIC WM TOJTOTOBICHHBIC TEXHOJIOTHUECKHE CHCTEMBI,
croco0nbIe padoTtats mpu naBieHuu 300 xlla (45 dbyHT/KB. A10HM) WM MEHEe, BKITIOYAs:

MUTAIONINE AaBTOKNABbl (MM CUCTEMBI), HcHonb3yemble i noxaun UFg B
razonu¢hy3noHHbBIE KaCKalbl;
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5.4.2.

5.4.3.

5.44.

5.4.5.

necyOauMaTophl (MM XOJIOAHBIE JIOBYIIKH), HCIoib3yeMble i BoiBeneHus UFq u3
razonu¢Hy3nOHHBIX KacKaJoB;

craniuu cxmwkenns, rae UFs B razoobOpasHoit gopme U3 Kackaga CKUMaercs U
OXJIAXKJIAETCS O KUAKOTO COCTOSTHUS;

cTaHiuu "mpoxykra' wiM "XBOCTOB", Hcmonb3dyemble ana nepememieHus UFq B
KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONIPOBO/AOB

CrieniaibHO NpeHa3HAuYCHHBIE WIH MTOATOTOBICHHBIE CHCTEMBI TPYOOIIPOBOJOB U CUCTEMBI
KOJUTeKTOpOoB i ynepkanns UF¢ BHyTpm razomud@y3moHHBIX KacKagoB. OJTa CETh
TpyOOIIPOBOAOB OOBIYHO MpPENCTaBIsIET COOON crcTeMy C "NMBOMHBIM" KOJIJIEKTOPOM, I/Ie
KaXJas siueiika CoOeJMHEHa ¢ KaXKIbIM U3 KOJIJIEKTOPOB.

BakyymHble cucTeMbI

a)  CrenmaspHO TIpeTHA3HAUYCHHBIE WM IIOATOTOBJICHHBIC KpPYNHBIC BaKyyMHbIC
MarucTpaid, BaKyyMHBIE KOJJIEKTOPbBI W BaKyyMHBIE HAacOChl MPOM3BOJUTEIBHOCTHIO
5 M /mun (175 byt /mMuH) win Goree.

b)  BakyyMmHBIe Hacochl, clielIMaIbHO NperHa3HauYeHHbIE i paboThl B copepskaeii UF,
aTMocdepe U N3rOTOBJICHHBIC U3 aIIOMUHHS, HUKETSI WM CIUIABOB, cofepxkaimx oonee 60%
HHUKENS WM IOKPBITBIE HMMH. OTH HAcoChl MOTYT OBbITh WJIM POTAallMOHHBIMHU, WIN
MOPIIHEBBIMH, MOTYT HMETh BBITECHSIOMINE U HTOPHCTOYTICPOJHBIE YINIOTHEHNUS, & TAKKE B
HHUX MOTYT IIPUCYTCTBOBATh CIELUAIbHBIE paboune KUIKOCTH.

Cl'leIII(laJ'lebIe CTONMOPHBIC U PETryJHPYIOIHUE KIallaHbI

CrnenmanbHO TIpeJHA3HAYCHHBIC WM TIOATOTOBJICHHBIC pPYYHBIE HJIM aBTOMAaTHYECKHE
CTOTIOpHBIE U PETYJIHMPYIONIe KIanaHbl CHIb(GOHHOTO THIA, U3TOTOBJIECHHBIE U3 CTOMKHX K
UFs matepuanos, auamerpoM oT 40 mo 1500 mm (1,5 mo 59 mroiiMoB) Al yCTaHOBKH B
OCHOBHBIX M BCIIOMOTATEJIFHBIX CHCTEMax ra3oaAn(Qpy3noHHBIX YCTAaHOBOK 110 000TaIICHHIO.

Macc-cieKTpoMeTpbl/McTOYHUKHY HOHOB A UF,

CrenmanbHO TpeJHa3HAYCHHBIC WIIM TIOJITOTOBJICHHBIE MArHUTHBIC WM KBaJPYIOJbHBIC
MacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOW3BOANTH NPSIMOM OTOOp MpoO MOgaBaeMOil MaccChl,
"mpomykra" wiam "XBOCTOB" M3 ra3oBbIXx MOTOKOB UF¢ m obOnamaroniue MOJHBIM HA00OpOM
CIIeIYFOIINX XapaKTePUCTHK:

1. yIeNbHAs pa3periaromnas CliocoOHOCTh 1o Macce cBoite 320;

2. coacpiKaT MCTOYHUKHM HMOHOB, H3TOTOBJICHHBIC W3 HUXpOMa WKW MOHCIA HIIHU
3alIUIICHHBIC ITOKPBITUEM U3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. coJiepKaT NOHU3AIMOHHBIE UICTOYHHUKH ¢ O0MOApAUPOBKOM AIIEKTPOHAMHU;
4. COJIEpKAT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO IUISI M30TOMHOTO aHAIIN3a.
MNOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BbIlIe O0OPYJOBaHWE BCTyHaeT B HEMOCPEICTBEHHBIH KOHTAKT C
texHonornyeckuM razoM UFs, nmmbo HemocpenacTBEHHO peryaupyeT MOTOK B Tpeaenax
Kackaza. Bce IMOBCPXHOCTHU, KOTOPBIC BCTYHNAIOT B KOHTAKT C TCXHOJIOTHUYCCKHUM Ia30M,
LEJIMKOM M3TOTaBiIuBaioTcs u3 cTolkux K UFg MarepuanoB wiu mokpeiBaloTcs umMu. s
mened  pas3fenoB, OTHOCSIIMXCS K Ta3oAu(Qy3MOHHBIM yCTPOWCTBAM, MAaTEpHAIIBI,
koppo3uectorikue K UFs, BKIIIOUAIOT HEP)KABEIOLIYI0 CTajlb, AJIOMUHHM, aJlOMUHUEBbBIE
CIUTaBBI, OKCHJI aJTIOMUHUS, HUKENb WIN CIUIaBbI, cojaepkamiue 60% wiau Ooiee HHUKeIs, a
Takke croiikue kK UFg momHOCTRIO (hTOpUpOBaHHBIE YTIIEBOAOPOIHEIE TTIOJIUMEPHI.
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5.5.

5.5.1.

5.5.2.

5.5.3.

CHeIII/IaJILHO NpeaAHasHAYCHHbIC HWJIM TIOATOTOBJECHHBIC CHUCTEMDI, 060py210133}me u
KOMIIOHEHTDI JIfl MCIIOJIb30BAHUSA HA YCTAHOBKAX a3POJUHAMHUYECKOI0 o0orameHus

BBOJHOE 3AMEYAHUE

B mpoueccax aspoaumHaMudeckoro oboramieHust cmech razooopasnoro UFg u yerkoro rasa
(Bomopon WM TelIHuid) COKUMAETCsl U 3aTeM IMPOIYCKASTCs Yepe3 paseiisione dIEMEHTHI, B
KOTOPBIX H30TOIIHOE pa3feiCHUE 3aBEpLIAETCS IIOCPEACTBOM IOJIyYeHHS OOJBIINX
HEHTPOOCKHBIX CHJI 10 T€OMETPHU KPUBOJMHEHHON CTEHKH. YCHENmHO pa3paboTaHbl J1Ba
npoliecca 3TOro THIA: TMPOLECC COIIOBOTO Pa3lesieHHus U MpoLecc BUXpeBoil TpyOku. s
000MX TPOLIECCOB OCHOBHBIMH KOMIIOHEHTaMH KacKaja pas3felCHusl  SBISIIOTCS
MWIMHAPUYECKHE KOpIyca, B KOTOPBIX pPAa3MEIIEHBl CHEIUANbHBIE Pa3ACIUTEIbHBIE
3JIEMEHTHI (COIUIa WM BHXPEBbIC TPYOKH), Ta30BbIe KOMIIPECCOPHI U TEIUIOOOMEHHUKH IS
yaaneHus: oOpasylomierocsi mpu cxkaTuu Ttemwia. I a’poJuHaMHYECKHX YCTaHOBOK
TpeOyeTcs Lenbli psA TaKuX KacKaloB, TaK YTO MX KOJIHMYECTBO MOXKET CIYXXHTh Ba)KHBIM
yKa3zareleM KOHEYHOIO HCIONb30BaHUA. IIOCKONIBKY B a3pOJMHAMHYECKOM IIPOLECCE
ucnonssyercsi UFq, moBepxHOCTH Bcero 000pyaoBaHus, TpPyOOIIPOBOAOB U U3MEPUTEIHHBIX
npubopoB (KOTOpble BCTYHAlOT B KOHTAKT C Ta3oM) JOJDKHBI M3TOTABIMBAaTBCS U3
MaTepHaJIOB, COXPAHSIIOUIUX YCTOWUMBOCTh NIpU KOHTaKTe ¢ UK.

I[NOACHUTEJIBHOE 3AMEYAHUE

[MepeunciieHHbIC B HACTOSIIIEM pa3zieiic JEMEHThI BCTYMAIOT B HEMOCPESICTBCHHBIH KOHTAKT
¢ texHonorndeckum razoM UFs mubo HemocpencTBEHHO peryiupyrT MOTOK B Ipeaeiax
Kackama. Bce mMoOBepXHOCTH, KOTOpBIE BCTYHAOT B KOHTAKT C TEXHOJOTMYECKUM Ta30M,
LEJIMKOM HM3TOTaBIMUBaIOTCA U3 CTOHKUX K UF¢ MarepuanoB miu 3amuileHbl TOKPBITHEM U3
Takux MarepuanoB. Jlis mened pasnena, OTHOCSIIETOCS K 3JIEMEHTaM a3pOJMHAMUYECKOTO
oOoranienus, kopposuectorikue kK UFg MaTepuasbl BKIIIOYAIOT MEJb, HEPIKABCIOIYIO CTallb,
ATFOMUHHN, aJIOMUHHEBBIC CIUIaBbI, HUKEIb WM CIUIaBbI, cojepxkamue 60% unu Oosee
HUKeJs, a Takke cTolikue K UFg MoNHOCThIO (PTOPUPOBAHHBIC YTIICBOIOPOIHBIC TIOTUMEPBI.

Pa3neaurenabHbIE comia

CrienmaibHO TpeHa3HaAUYCHHbBIC WM MOATOTOBIICHHBIC Pa3ICIUTEIbHbIC COILIa U UX COOPKH.
PazfenutenbHbIe COMIA COCTOSAT U3 IIEICBUIHBIX W30THYTHIX KAHAIOB C PaJnyCcoOM HM3rHda
MeHee 1 mm (oO6praHO OT 0,1 mo 0,05 mm), kopposmectoiikmx k UFg, u umerommx
BHYTPEHHIOIO PEXKYILYIO KPOMKY, KOTOpasl pa3elisieT MPOTEKAIOIIMiA Yepe3 COIIo ra3 Ha /IBE
dpaximm.

Buxpesbie Tpyoku

CrenyanbHO TpeHa3HAUCHHBIC WA ITOATOTOBJICHHBIC BHUXPEBbIC TPYOKM M UX COOPKH.
BuxpeBbie TpyOKH UMEIOT IUIHHIPUYECKYIO MIIH KOHYCO00pa3Hyro (OpMy, U3TOTOBJIICHBI U3
koppo3uectoikux K UFs MaTepranoB WM 3alIUIIEHBI TOKPBHITUEM U3 TAKUX MATEPUANOB U
uMeroT quametp oT 0,5 cM 10 4 cM TIpH OTHOIICHUH JIUHBI K nuamerpy 20:1 wiu menee, a
TakKe OJIHO WM 0O0Jee TaHTCHIMAIbHOE BXOJHOE OTBepcTHE. TpyOKM MOTyT OBITH
OCHAIIIEHBI OTBOJAaMH COIJIOBOr'O THIIA HA OJHOM MJIM Ha 000MX KOHIIaX.

ITOACHUTEJIBHOE 3AMEYAHUE

[IuTatenpHBIN Ta3 MOCTyHmaeT B BUXPEBYIO TPyOKy IO KacaTeNbHOH ¢ OJHOTO KOHIA MK
gepe3 3aKpy4HMBAIOIIUE JONATKH WIM 4Yepe3 MHOTOYHCIEHHBIE TAHICHIMAIbHBIE BXOJIHBIC
OTBEPCTUS BJIOJIb TPYOKH.

Komunpeccopsl M ra3onyBKHU

CrenuanbHO TIpeJHA3HAUCHHBIC WM IOJATOTOBJICHHBIC OCEBBIC, IICHTPU(YKHBIE WIH
00BEMHBIE KOMITPECCOPHI WJIM Ta30AyBKH, HW3TOTOBIEHHBIE W3 Kopposuectorkux kK UFg
MaTepHaJiOB, WM 3alUIICHHbBIC MMOKPHITHEM M3 TaKUX MaTEPHUAJIOB, MPOU3BOAUTCIEHOCTHIO
Ha Bxoze 2 M>/mMuH win 6onee cmecu UFq u HEeCyIIero rasza (BOAOPO. WM Teuii).
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5.5.4.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

ITOSICHUTEJIbBHOE 3AMEYAHUE
Takue KOMIIpeccophl U Ta30AYBKH OOBIYHO UMEIOT Tiepenas gasienus ot 1,2:1 mo 6:1.
YI10THEHHs BPALIAOIINXCS BaJIOB

Cneunaano MMPEAHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC YIUIOTHCHHS BpallaroIIWXCs BaJOB,
YCTAHOBJICHHBIC Ha CTOPOHC IIOAa4YWM M Ha CTOPOHC BbBIXOJa I YIUIOTHCHUA Baja,
COCUHAIOIICTO POTOP KOMIIpECCOPA NI POTOP ra30AYBKU C IIPUBOJHBIM JIBUTATCIIEM, C TEM
YTOOBI o0ecreyuTh HAaJACKHYHO repMeTu3anuno, npeaAoTBpalnaruy o BBIXO[
TEXHOJOTMYECKOT'O Ira3da UK HATCKaHMWE BO3QyXa WM YIUIOTHAIOMIETO ra3a BO BHYTPEHHIOO
KaMepy KOMIIpECCOopa Uik ra30ayBKH, KOTOpad 3al0JIHEHa CMEChIO UF() 1 HECYIICTO rasa.

Ten1000MeHHUKH JJIS1 OXJIAKIEHHUSA ra3a

CrienmanbHO TpeTHa3HAYEHHBIE WU IMOATOTOBIIEHHBIE TEIUNIOOOMEHHHMKH, M3TOTOBIICHHBIE
u3 kopposuectoilkux kK UFg MarepuansoB WM 3alllMIIEHHbIE MOKPBITUEM W3 TaKHUX
MaTEepUAIIOB.

Koxxyxu pa3nensiionux 3J1eMeHTOB

CHGHI/I&JII)HO NMpEAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC KOXYXHU pa3AacidrominX 3JIEMCHTOB,
HU3roTOBJICHHBIC M3 KOppO3HGCTOI>'IKI/IX K UF() MaTepuaioB WiIK 3allIUIICHHBIX MOKPLITUEM U3
TAaKUX MATCPUAJTIOB, U IOMCIICHUSA B HUX BUXPEBBIX pr60K HJIK Pa3ACIIUTCIIbHBIX COIICII.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT HpPEACTaBIIATH COOOH LWIMHIPUYECKHE KaMepbl AuaMeTpoM Ooee
300 MM 1 muHOHM OGomee 900 MM MIIM TIPSIMOYTOJILHBIE KaMephl CPABHUMBIX Pa3MEpOB U
MOTYT OBITh TNpEJHA3HAYEHbl IJI1 YCTAaHOBKM B TOPU3OHTAJbHOM WM BEPTHUKAIBHOM
HOJI0KEHUH.

CucreMsbl nofgayn/cucTeMsl 0TBOAA "'mpoaykra' u ""xBocToB"

CrenmanbHO TIpeAHA3HAYSHHBIE WM TOJATOTOBIICHHBIE TEXHOJOTHYECKHE CUCTEMBI WU
obopymoBaHue ISl 00OTaTUTEIBHBIX YCTAaHOBOK, M3TOTOBJICHHBIC M3 KOPPO3UECTOMKUX K
UF¢ MaTepuaioB Wiy 3alUIICHHBIX TTOKPHITUEM M3 TAKMX MaTEPUAIIOB, BKIIFOUAIOIIHE:

a) MUTAOIMUE aBTOKJIABBI, IMEYHU WM CHUCTEMbI, MCIOJB3YyCMbIC IJId ITOoAadu UF6 JIISL
mporiecca 000TalCHHUS;

b) necyonmMaTopsl (MM XOJIOAHBIC JIOBYIIKH), WCIOJIb3yeMble [UIS BBIBEICHUS
Harpetoro UFg U3 mporiecca oboramieHns 11 oCeIyIoIero nepeMeieHus;

c) CTaHLIMM OTBEP)KIEHUS WM CHKWKEHMs, HCHoNb3yemble ans BeiBeneHus UFg u3
nponecca oOorameHus myTeM cxatus U nepeBoga UFg B KuAKylo WIM TBEpAYIO

dopmy;

d) cTaHuuMM "mpoxaykra" wiau "XBOCTOB", ucnosb3yemele s nepememenus UFs B
KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONPOBOAOB

CrnenuanbHO  TpeJHa3HAYCHHBIE WM IMOATOTOBIEHHBIE  CHCTEMBl  KOJUIEKTOPHBIX
TpyOOIIPOBOZOB, W3TOTOBJIICHHBIE U3 Koppo3uecTokux K UFs wMarepmamoB wim
3aIIMLICHHBIE TOKPBITUEM W3 TaKUX MaTepuanoB, g yuaepxkanus UFs BHyTpu
a’POIMHAMUYECKHUX KAacKaJoB. JTa CEeTh TPYOONMPOBOIOB OOBIYHO MPEICTABISAET COOOMH
CUCTEMY C "IBOWHBIM" KOJIJIEKTOPOM, TI€ Ka)IbIi KaCKaJ WM TPyIa KacKaJoB COeTNHEHBI
C K2XKIBIM U3 KOJIJIEKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BaKYYMH])Ie CUCTEMbI 1 HACOCBI

a) CrienuanibHO  TIpefHAa3HAYeHHbIE WJIM TOATOTOBJIICHHBIE BaKyyMHBIC CHCTEMBEI,
MIPOU3BOANTEIFHOCTRIO HAa BXOIE 5 M’/MHH WiH Gojiee, COCTOSILINE U3 BaKyyMHBIX
MarucTpaliei, BaKyyMHBIX KOJUICKTOPOB M BaKyyMHBIX HaCOCOB, U TIPEIHA3HAUYCHHEIE
1t pabothl B copepkanux UFg ra3oBbIX cpenax.

b) BakyyMHbIe HacoChl, CHEUHUAIBHO TMpeJHAa3HAYEHHbIE WM TOATOTOBJIEHHBIE JUIS
pabotsl B comepxkamnux UFg ra30BBIX cpefax U M3rOTOBICHHBIC U3 KOPPO3UECTONKUX
k UF¢ marepuanoB Wid 3alllMIICHHBIC TMOKPHITHEM M3 TaKUX MaTepuanoB. B 3Tux
HAcOCaxX MOTYT HCIOJBb30BaThCs (PTOPUCTO-YTIIEPOHBIE YIUIOTHEHHS U CIICUATbHEIE
paboune KUIAKOCTH.

CneuuajbHble CTONOPHbBIE M PEryJIMPYIOIINe KJIATAHBI

CrenmanbHble TpeqHa3HAYCHHBIC WM IOATOTOBJICHHBIE DPYYHBIE WM aBTOMAaTHYECKHE
CTOTIOPHBIE ¥ PETYIUPYIONHME KiIamaHbl CHIB(QOHHOTO THIIA, W3TOTOBICHHBIC U3
kopposuectoiikux Kk UFg MaTepranoB Win 3alUIICHHBIE TIOKPBHITHEM U3 TaKUX MAaTEpUAJIOB,
nuamerpoM oT 40 mo 1500 MM 1711 MOHTa)Xa B OCHOBHBIX M BCHOMOTAaTENIbHBIX CHCTEMax
YCTaHOBOK a3pPOJJMHAMUYECKOTO 00O0TaIlCHHUS.

Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB A1 UF

CrnenmanbHO TIpeAHA3HAUCHHBIC WM TOATOTOBJICHHBIC MAarHUTHBIC WM KBaJIPYTOJILHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOAMTH MPSAMOW OTOOpP MPOO MOJaBacMOW MAacCChl,
"mpoaykra" wim "XxBocToB" U3 ra3oBbix moTtokoB UFs m oOnanmaromue monHbIM Habopom
CIIEIYFOIINX XapaKTePUCTHK:

1. yAenpHas pa3pelaroniasi CliocoOHOCTh 1Mo Macce cBhitie 320;

2. CoACpKaT MCTOYHUKHM HMOHOB, H3TOTOBJICHHBIC W3 HUXpOMa HWJIHW MOHCIA HIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, UM HUKCIIMPOBAHHBIC,

3. coZiepKaT NOHU3AIMOHHBIE UICTOYHUKH ¢ O0MOApANPOBKO AIIEKTPOHAMH;

4. collepkKaT KOJUICKTOPHYIO CUCTEMY, IPUTOAHYIO JIJISI H30TOIMHOTO aHAIH3a.
Cucrtemsl otaenenust UFq ot Hecymiero raza

CrnennanbHO IpeAHA3HAYEHHBIE WM TIOJTOTOBJICHHBIE TEXHOJOTHYECKHE CHUCTEMBI JUIs
otnenenusi UFg oT Hecymero rasa (BoJopo/ia Wi Teus).

ITOACHUTEJIBHOE 3AMEYAHUE

OTH cUCTEeMBI NpeIHa3HaYeHbI A7 cokpateHus coaepxanus UFq B Hecyiem rase 10 ogHOH
YacTH HAa MIJUTHOH MJIM MEHEe M MOTYT BKJIIOYaTh TaKOe 00OpYAOBaHKE, KaK:

a) KPUOTCHHBIE TCIUIOOOMEHHMKH M KPHOCEMapaTophl, CIIOCOOHBIE  CO3/1aBaTh
temmeparypsl -120°C wim MeHee, Wiu

b)  OJOKH KPHOTCHHOTO OXJIAXACHHUS, COCOOHBIE co3/aBaTh Temmepatypsl -120°C wiu
MeHee, HITH

c) OJIOKM pa3eNUTEeNbHBIX COMEeN WM BHUXPEBBIX TpyOok mist otmeneHust UFg ot
HECYIIETo rasa, uin

d) xonoaubie oByku UFs, criocoOHbIe co3aaBath Temnepatypsl -20°C nii MeHee.
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5.6.

5.6.1.

CnenuajbHO NpelHA3HAYEHHbIE WU MOJATOTOBJIEHHBbIE CHCTEMBI, 000pylAOBaHHEe U
KOMIIOHEHTBI JJIsl MCHOJb30BAHMS HA YCTAHOBKAX XMMHMYECKOro OOMeHAa WU
HOHOOOMEHHOI0 000TraleHus

BBOJJHOE 3AMEUYAHUE

HesHnauntenbHOE pa3nmuymre U30TOMOB YpaHa M0 Macce MPUBOIUT K HEOOJBIIINM H3MEHEHUSM
B PAaBHOBECHM XMMUYECKUX PEAKUUH, KOTOPbIE MOTYT HCIOJIb30BAaThCA B KaUECTBE OCHOBBI
NI pa3fieieHusT HM30TOIOB. YcmemHO pa3paboTaHO 1Ba IpoIIecca: JKHIKOCTHO-
JKUJIKOCTHBIA XMMUYECKUI OOMEH U TBEPA0-)KUIKOCTHBIN HOHHBIN OOMEH.

B mpouecCe KUAKOCTHO-KUIKOCTHOI'0O XUMHUYECKOTO oOMeHa B IIPOTHUBOTOKE IPOUCXOAUT
B3aMMOJICHCTBUE HECMEINMBAIONIUXCSA JKUAKUX (a3 (BOJHBIX WM OPraHUYECKUX), YTO
MPUBOIUT K 3P HEKTy KacKaTupOBaHUs ThICSY CTaani pasaeicHus. Bomuas dasza cocTout us
XJIOpUJIA YpaHa B paCTBOPE COJNITHON KHCIIOTBI; OpraHnveckas aza COCTOHT U3 SKCTPareHTa,
CoJIeprKaIIero XJIOPUI ypaHa B OpraHu4ecKoM pacTBopurtene. KOHTakTHBIMU (UIIBTpaMu B
pa3NeNUTENILHOM KaCKaJe MOTYT SIBISTHCS JKHIKOCTHO-)KUIKOCTHBIC OOMEHHBIC KOJOHHBI
(TakMe, Kak WMITYJILCHBIE KOJOHHBI C CETYATBIMH TapelKaMH) WA KHJKOCTHBIE
neHTpudyxHble KOHTakTHbIe (QWIbTPhl. Ha 00oMx KOHIAX pa3JeNUTENbHOTO KacKaga B
nensax odecriedeHus pedirrokca Ha KaKIOM KOHIIE HEOOXOIUMBI XUMUYECKHUE MTPEBPAIICHUS
(oKuCIieHHE U BOCCTAHOBIICHME). [1aBHAs 3a/a4a KOHCTPYKIMH COCTOUT B TOM, YTOOBI HE
JO0NYCTUTH 3arpsA3HCHUA TEXHOJIOTMYCCKUX ITOTOKOB HEKOTOPLIMH HOHaAMU METAJIJIOB. B
CBSI3M C 3TUM HCIOJB3YIOTCS TUIACTUKOBBIC, MOKPHITHIE TUTACTUKOM (BKJIIOYAsl MPUMCHEHUC
(GTOPUPOBAHHBIX YIJICBOJAOPOAHBIX TMOJMMEPOB) HW/HIU TMOKPBITHIE CTEKIOM KOJOHHBI U
TpyOOTIPOBOIBL.

B TBepmo-KHIKOCTHOM HOHOOOMEHHOM MpoIlecce O0OTalleHUe JOCTUTAETCS IMOCPEICTBOM
azcopOuu/mecopOIii  ypaHa Ha  CICUMAIbHON, OYEeHb OBICTPO  JACUCTBYIOIICH
MOHOOOMEHHOH cMone winu ajxcopOeHTe. PacTBop ypaHa B CONSHOH KHCIIOTE W JApYTHE
XUMHYECKHE PEareHThl MPOMYCKATCA Yepe3 IMITUHAPUIEeCKAe 000TaTUTEeNbHBIE KOJOHHBI,
collepkalue YIUIOTHEHHBIE ciow ajcopbenta.  Jnsd moamep)kaHus HEMPEPHIBHOCTH
mporecca HeoOXoauMa cucteMa pedirokca B IeNIIX BHICBOOOXKICHUS ypaHa U3 aicopOeHTa
00paTHO B KUJIKHI MIOTOK, C TEM YTOOBI MOXKHO OBIJIO coOpath "mpoAykt" u "XBocTHI". DTO
JIOCTUTAETCS ~ IMyTeM  WCIOJB30BAHHUA  TOAXOAAINIMX  XHMHYECKHX  pEarcHTOB
BOCCTaHOBJICHUSI/OKUCIICHHSI, KOTOPBIC TOJHOCTHIO PEreHEpUPYIOTCS B  pa3AelbHBIX
BHEIIHMX METISAX W KOTOpble MOTYT YaCTHYHO PETEHEPHPOBAaTHCS B CAMUX M30TOIMHBIX
pa3fenuTeNbHBIX KONOHHAX. [IpUCYyTCTBHE B Mpollecce TOpsSYMX KOHIICHTPHUPOBAHHBIX
pPacTBOPOB COJITHOW KHCIOTHI TpeOyeT, dToOBl 00OpyAOBaHHWE OBLIO HM3TOTOBJICHO U3
CHELUATBHBIX KOPPO3UECTOMKUX MAaTEepPHajoB MJM 3alIMIICHO TOKPBITHEM H3 TaKHX
MaTepHaJoB.

ZKHIKOCTHO-KMIKOCTHbIE 00MEeHHbIE KOJOHHBI (XUMHYECKHII 00MeH)

HpOTI/IBOTO'—IHBIe KHUAKOCTHO- KN JAKOCTHBIC 0OMEHHbBIE KOJIOHHBI, UMCIOIIIHEC MeXaHWYeCKUMN
CWJIOBO# BBOJI (T.€. UMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TapeJIKaMU, KOJIOHHBI C TapEIIKaMH,
COBEpIIAIOIIUMH BO3BPATHO TIOCTYNATENLHBIE JBHXKCHUS, M KOJOHHBI C BHYTPEHHHMHU
Typ6I/IHHI>IMI/I CMCCI/ITGHHMI/I), CIICMaJIbHO MNPCAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBIC JIA
o0OoramieHuss ypaHa C HCIIOJIb30BAaHUEM TpoIlecca XUMHUYECKOTO OOMeHa. st
KOPPO3UOHHOW YCTOWYMBOCTH K KOHICHTPHPOBAHHBIM PACTBOPAM COJITHOW KHCIOTBI 3TH
KOJIOHHBI M WX BHYTPCHHUEC KOMITOHEHTHI W3TOTOBJIICHBI M3 TOIXOJSIIUX IJIACTUKOBBIX
MaTepuaioB (TaKHX, KaKk (TOPUPOBAHHBIC YIIEBOAOPOAHBIC MOJMMEPHI) MJIH CTEKJIA WIIH
3alUIICHbI OKPBITUEM M3 TAKUX MarepuanoB. KOJOHHBI CIIPOCKTHPOBAHBI HA KOPOTKOE
(30 cexyna nimu MeHee) BpeMs ITPOXOKICHUS B KacKae.

17



5.6.2.

5.6.3.

5.6.4.

HenTpudyxupie KHUIKOCTHO-KMIKOCTHbIE KOHTAKTHbIe (UILTPBI (XHUMHYECKH
o0MeH)

LentpudyxHple  KUAKOCTHO-KHIKOCTHBIE  KOHTaKTHbIE  (WIBTPHL,  CIEHUAIBHO
npeHa3HaueHHbIE WIM TOATOTOBICHHBIE AJS 0OOTralleHHs ypaHa C HCIOJNb30BaHHEM
Ipolecca XUMUYECKOro oOMeHa. B Takux KOHTakTHBIX (PUIBTpax MCIONB3YeTCs BpalllCHHUE
JUIST TIONMY4YEHHs] OpPraHWYeCKUX M JKHJKHX IIOTOKOB, a 3aTeM IIeHTpOOeKHas cuja i
pasmenenus ¢a3. [ng KOpPpO3MOHHOW CTOWKOCTH K KOHIEHTPHUPOBAHHBIM DPacTBOpPaM
COJSIHOM KHCJIOTBI KOHTAKTHbIE (MIBTPHl HM3TOTAaBIMBAIOTCS U3 COOTBETCTBYIOIIUX
IUTACTUKOBBIX MAaTEpUAIOB (TaKUX, KaK (PTOPUPOBAHHBIE YITICBOAOPOAHBIEC MOIMMEPbI) WIN
MOKPBIBAIOTCS] UIMU WK CTEKIIOM. LleHTpudykHbIe KOHTaKTHBIE (PMIIBTPHI CITPOSKTHPOBAHBI
Ha kopoTkoe (30 cekyHa WK MeHee) BpeMsl IPOXOXKICHHUS B KacKae.

CucreMbl M 000pya0BaHNe VIS BOCCTAHOBJIEHHS ypaHa (XMMHYECKHUIT 00MeH)

a) CrierualibHO TIpeHa3HAYSHHBIE WIIM MOATOTOBIICHHBIC SYEHKH 3IIEKTPOXHUMHYECKOTO
BOCCTAHOBJICHHUS JIJIs1 BOCCTAHOBJICHHS ypaHa W3 OJHOTO BAaJEHTHOTO COCTOSHHS B APYTO€ B
HeNsax 00OoraIleHus ypaHa ¢ UCIOIb30BaHNEM MpoIlecca XUMHUECKOTo oOMeHa. MaTepuraibl
SYeeK, HAXOAAIIMEeCS B KOHTAKTE C TEXHOJOTHYECKUMHU pPAaCTBOPaMH, JOJDKHBI OBITH
KOPPO3UECTONKUMH K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJITHOW KHCIOTHI.

INOACHUTEJIBHOE 3AMEYAHUE

KaronHblifi OTCeK SYEWKH JOJDKEH OBITh CIPOCKTUPOBAH TakuM 00pa3oM, 4YTOOBI
NPEJOTBPATUTh MOBTOPHOE OKUCIICHHE ypaHa O 0oJice BBICOKOTO BAJIEHTHOTO COCTOSHHSL.
Jns ynepkanust ypaHa B KaTOJHOM OTCEKE sUEMKa MOXKET HMMETh HENPOHULAEMYIO
muapparMeHHYI0 MeMOpaHy, H3TOTOBICHHYIO W3 CICIHAIBHOIO KAaTHOHHOOOMEHHOIO
Mmatepuana. KaToa COCTOMT M3 COOTBETCTBYIOIIETO TBEPJOrO MPOBOTHHMKA, TAKOTO, Kak
rpadwur.

4
b) CHGLII/IB,J'ILHO MNpEAHA3HAUCHHBIC UJIU IMMOATOTOBJICHHBIC CUCTCMbI JJISI U3BJICYCHUS IJJr
N3 OPraHM4Y€CKOro II0OTOKa, PEryJIMnpoOBaHHA KOHICHTpAOWW KHCJIOTBI W IJIA 3allOJITHCHUSA
SAYECK ICKTPOXUMUUICCKOI0 BOCCTAHOBJICHM A HA IMTPOU3BOJACTBCHHOM BBIXO€ KaCKaaa.

I[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST 3 06OPYIOBAHHS SKCTPAKIHK pacTBOpuTeneM i otrorkd U™ m3
OpPraHNYECKOr0 MOTOKa B KHIKWUH pacTBOp, 0OOPYAOBaHHS BBIMAPUBaHUS H/WIH JPyroro
000pyAOBaHUs ISl TOCTHKEHMSI PETYJIHMPOBKM M KOHTPOJIS BOJOPOAHOTO IMOKa3aTems, a
TAaKKEe HACOCOB MM  JIPyTMX YCTpOMCTB IepeHoca s 3allOJIHCHHA  S4eeK
NEKTPOXUMHUECKOTO BoccTaHOBNeHUs. (OCHOBHas 3afjaya KOHCTPYKIIMH COCTOUT B TOM,
yToOBl M30€XKaTh 3arps3HEHHs TOTOKAa JKUAKOCTH HMOHAMH HEKOTOPHIX METalIOB.
CrnenoBaresbHO, T€ 4YacTH OOOpPYIOBaHUS CHCTEMBI, KOTOPBIE HAaXOIATCA B KOHTAaKTE C
TEXHOJIOTMYECKUM ITOTOKOM, M3TOTaBJIMBAIOTCS M3 COOTBETCTBYIOIIMX MAaTEpUaNoB (TAaKHX,
KaK CTEKJIO, (PTOPUPOBaHHBIE YTIIEBOJOPOIHbIC TTONUMEPHL, CyIbdar nonupeHnma, cyibhoH
noaumd$upa M NPONUTAHHBIA CMOJIOW TIpadUT) WIM 3AIUUIICHBl MOKPBITHEM H3 TaKUX
MaTepHaoB.

CucTeMbl NOArOTOBKH NMUTAHUA (XMMHUYECKHI 00MeH)
CrenuanbHO TpEJAHA3HAYCHHBIC WU TIOJATOTOBICHHBIC CHUCTEMBI I MPOU3BOJCTBA

MUTATCIIBHBIX PACTBOPOB XJIOpHUAad YpaHa BBICOKOH YHCTOTEI AJIs1 YCTAaHOBOK IO pa3ACJICHUIO
H30TOIIOB ypaHa METOAOM XUMUYCCKOI'O obmena.
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5.6.5.

5.6.6.

5.6.7.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOSAT W3 O0OpPYIOBaHUS IS PACTBOPEHUS, IKCTPAKIUU PACTBOPHTEIEM
W/WIH NIOHOOOMEHHOTO 000PYTOBAHUS JUISI OUYUCTKH, a TAKXKE DIEKTPOIUTHIECKUX TUSEK JIIIS
Boccraropierns U™ wmm U™ B U™. B oTuxX cHCTeMax IpOM3BOISATCS PACTBOPHI XJIOPHIA
YpaHa, B KOTOPBIX COACPKHUTCA JIUIIb HECKOJBbKO yacTed Ha MWUIMOH METAJUINYECKHUX
BKIIFOUCHH, TaKUX, KaK XPOM, JKeJIe30, BaHAIUI, MOJUOACH U JPYIHX JABYXBAJICHTHBIX UX
KaTHOHOB WJIM KaTHOHOB C OOINBIICH BaJIEHTHOCTHIO. KOHCTPYKIIMOHHBIE MaTepHalbl s
3JIEMEHTOB CHCTEMBI, B KOTOPOH 00padaTrIBaeTCs U™ BbIcoKoii YHCTOTHI, BKIIOYAIOT CTEKIIO,
(hTOpUpPOBaHHBIE YTIIEBOJIOPOIHEIC TOJIMMEPHI, TPA(QUT, MOKPBITHIA TOJTUBUHII-CYIb(MATHEIM
WIH O3 PUP-CYTHPOHHBIM TUIACTUKOM H MTPOMTUTAHHBIA CMOIIOM.

CucreMbl OKHCJIEHNS YpaHa (XUMUYeCKUIl 00MeH)

CHCHI/IEIJII)HO HpeI[HaE}Ha‘IeHHBIe WX IMMOATOTOBJICHHBIC CUCTEMBI IJId OKHUCJIICHUA UJr3 B UJr4
JUTSL BO3BPAIICHHSI B KacKaJl pa3jelicHUs] U30TOIMOB ypaHa B MPOIECCe 00OTraIleHus] METOIOM
XUMHYECKOr0 OOMeEHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOUATh TAKHE JIEMEHTHI, Kak:

a) 000opyAOoBaHKE Il KOHTAKTUPOBAHHUS XJIOpa M KUCIOPOJa ¢ BOAHBIMU P QIIroeHTaMu
U3 06OpYIOBAaHMS pA3ENCHHs H30TOIOB M SKCTpaKiuu obpasopapmerocs U™ B
OOCTHEHHBI OPraHWYeCKUH TIOTOK, BO3BPAIIAIONIUHCA M3 IPOU3BOJICTBEHHOTO
BBIXOJIa KacKaza;

b) obopymoBaHHE, KOTOPOE OTHEISIET BOMY OT COJSHOW KHCIOTHI, YTOOBI BOAa H
KOHIOCHTPpHUPOBaHHAA COJIsIHAsA KUCJIOTa MOTJIN ObI OBITH BHOBD BBCJICHLI B IPOLECC B
HYKHBIX MECTaX.

BoicTpo pearupyioniue HOHOOOMeHHBIE CMOJIbI/aIcOPOEHTHI (HOHHBI 00MeH)

beicTpo  pearmpyrompie  MOHOOOMEHHBIE  CMOJBI  WJIM  QJCOPOCHTHI,  CIICIHAIBEHO
npefHa3HauYeHHbIE WM TIOATOTOBIICHHBIE MJs OOOTralleHWs ypaHa C HCIOJIb30BaHHEM
npolecca HOHHOTO 0OMEHa, BKJIIOYasi OPHUCTHIE CMOJBI MaKpOCETYaTOH CTPYKTYPHI H/WIH
MeMOpaHHBIE CTPYKTYPBI, B KOTOPBIX aKTHBHBIE TPYIITEI XHMHUYECKOTO OOMEHa OrpaHHYCHBI
MOKPBITUEM Ha IOBEPXHOCTH HEAKTUBHON IOPUCTOM BCIIOMOTATENBHONW CTPYKTYpBI, H
JIpyrue KOMIIO3UTHBIE CTPYKTYyphl B II000H mpuemiieMod ¢opme, BKIIOYas YacCTUIBI
BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIbI/aZicOPOEHTHI MMEIOT tuaMeTpsl 0,2 MM WM MEHee U
JIOJDKHBI OBITH XMMHYECKH CTOMKHMHM IO OTHOIICHHIO K PacTBOpaM KOHILECHTPUPOBAHHOM
COJITHOM KHCJIOTEI, 4 TAKXE JOCTATOYHO ITPOYHBI (1)1/13qu01<1/1, C TEM 4YTOOBLI UX CBOMCTBA HE
yXyIIaTUCh B 0OOMEHHBIX KoJIoHHaX. CMOJBI/aacopOeHTHI CTIeNUaIbHO MpeTHa3HAYeHbI IS
HONyYeHNS! KWHETHKH OYeHb OBICTPOro oOMeHa W30TONOB YypaHa (JUIMTEIBHOCTD
noixyobmena menee 10 cekyHI) U 00JIagalOT BO3MOXKHOCTBIO paboTaTh MpH TEMIlepaType B
nuamnasone ot 100°C mo 200°C.

HonooOMeHHbIE KOJIOHHBI (MOHHBIH 00MeH)

Hunuaapryaeckre KOJOHHBI auameTpoM Oosee 1000 MM myst yaep:kaHHS W TOIIEPKaHUS
3allOJTHEHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aZcOpOEHTOB, CIEIHAIbHO TMpeIHa3HaYCHHBIC
WIN TOATOTOBJICHHBIE [UIi OOOralleHHss ypaHa C MCIIOJIb30BAHUEM HOHOOOMEHHOI'O
mpomecca.  OTH  KOJOHHBI HM3TOTOBJIEHBI W3 MaTepHaioB (TakWX, Kak TUTaH WIH
(GTOpUpOBaHHBIC YTIIEBOMOPOJHBIC TMOJUMEPHI), CTOMKHX K KOPPO3UH, BBI3BIBAEMOMN
pacTBOpaMM KOHLIEHTPUPOBAHHOM COJISTHON KHCJIOTHI, MJIM 3alllUIIEHbl IOKPHITHEM U3 TaKUX
MaTepualioB W CIIOCOOHBI paboTaTh Npu TeMmieparype B amanazoHe ot 100°C mo 200°C u
nasnennu Boimie 0,7 MIla (102 GyHT/KB. droiim).
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5.6.8.

5.7.

Honoo0MeHnHbIe cucTeMbl peduitokca (MOHHBIA 00MeH)

a) CHCHI/IaHBHO NpE€aAHA3HAUYCHHBIC WJIM MNOATOTOBJICHHBIC CUCTEMblI XUMHWYECKOI'O HIIU
ANIEKTPOXUMHUYECKOTO BOCCTAHOBIICHUS JIJIsl PEreHEpalii pearceHTa(0B) XHMHUYECKOTO
BOCCTAHORBJICHHUS, HCIOJB3yeMOro(blX) B Kackalax HOHOOOMEHHOTO OO0OraleHus

ypaHa.

b) CrnennansHO MPEAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CHCTEMBl XHMHUYECKOTO WU
JNIEKTPOXUMHUYECKOTO OKHCIICHHS JJIsi percHepalud pearcHTa(oB) XHMHYECKOTO
OKHCIIEHUS, HCIIONIb3yeMOro(bIX) B Kacka/lax HIOHOOOMEHHOTr0 000TalleHns ypaHa.

INOACHUTEJIBHOE 3AMEYAHUE

B mnpouecce noHOOOMEHHOro oOOramieHHs B KadecTBE BOCCTaHABIIMBAIOLIETO KaTHOHA
MOXET HCIIOIb30BAaThCA, HANpPUMep, TpexBaneHTHBI Tutan (Ti”), m B 3ToM ciyuae
BOCCTAHOBHUTENIbHAS CHCTeMa OyeT BhpabathiBaTh Ti™ mocpeacTBoM BoccTaHOBeHMs Ti .

B mporiecce B KauecTBE OKHCIUTENS MOXET HCIONB30BaThCs, HAMPHUMEP, TPEXBAJICHTHOE
+3 +3
xkene3o (Fe™), m B 3TOM ciyuae cCHCTeMa OKHUCICHHsS OyaeT BbIpadaTeiBaTh Fe
2
0CPEICTBOM OKHC/IeHus Fe'™ .

CnenuajabHO NnpeaHasHa4YeHHbI€ WJIH IOArOTOBJICHHBIC CHCTEMBI, 060pyn03a}me H
KOMITIOHEHTHBI JJIfl HCIIOJIb30BaAHUSA B JIa3€PHBIX 000raTUTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CymiecTByIomye CUCTEMBI JUIsi 00OTaTUTENFHBIX TPOIECCOB C HCIOJIb30BAaHHEM Ja3epoB
JIENATCS Ha JIBE KaTErOpPHH: Te€, B KOTOPHIX pabodel cpeloil SABJISIOTCA IMapbl aTOMAapHOTO
ypaHa, U Te, B KOTOPBIX pabovel cpeoi SBISIOTCS Maphl YPaHOBOTO coeanHeHus. OOmmMu
Ha3BaHUSAMH U TaKUX MPOLIECCOB SIBISAIOTCS: IEepBas KaTeropus - Ja3epHOE pa3/ieleHue
M30TOMOB MO MeTony artomapHbiXx mapoB (AVLIS wmmm SILVA); Bropas kareropusi -
MOJICKYJISPHBIA METOJI JiazepHoro pasaeneHus uzoronos (MLIS win MOLIS) u xumuueckas
peakus TOCPENCTBOM H30MpareiapbHON 1o wm3oTomaMm nasepHoi aktuBanuu (CRISLA).
Cucremsbl, 00OpynOBaHHE ¥ KOMIIOHEHTHI [JIsI YCTAHOBOK JIQ3€PHOTO OOOTaIleHUs
BKJIFOYAIOT: @) yCTPOWCTBA AJIS MOJA4X NMapoB METAIIIMYECKOTO ypaHa (U1 n30upareabHOR
(GOTOMOHM3AIMK) WM YCTPOMCTBa Ui IOJa4d TApOB YPAaHOBOTO COEAWHEHHS (st
(hoToIUCCOTMAIINY WITH XMMHYECKOW aKTHBAIMHN); b) ycTporicTsa mist cOopa 000TalieHHOTO
1 00CTHEHHOTO METAIIMYECKOTO0 ypaHa B KadecTBe "mpomykra' W "XBOCTOB" B TEpBOU
KaTEeroOpHH W yCTPOHCTBA ISl cOOpa pas3ioyKEHHBIX W BBIIIEININX M3 PEaKIUH COSTMHEHNH
B KauecTBe "Mpoaykra" m HeoOpaOOTaHHOTO MaTepHana B KadyecTBE "XBOCTOB" BO BTOPOM
KaTeropuu; c) pabodre Ja3epHbIe CHCTEMBI ISl H30MPATENLHOTO BO30YKICHHUS H30TOIOB
ypaHa-235; wu d) obopynoBaHue s TOATOTOBKHM IOAaYd M KOHBEPCHH MPOIYKTA.
BcenencrtBue  CIOXKHOCTH — CHEKTPOCKOIMM  aTOMOB M COCJUHEHHWH ypaHa MOXET
noTpeOoBaThCA UCTIONB30BaHUE JII000H U3 psia UMEIOIIUXCS JIA3EPHBIX TEXHOJIOTHHA.

I[NOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIOHEHTOB, IEPEYUCICHHBIX B 3TOM pa3jeiie, BCTYNAal0T B HENOCPEACTBEHHBIN
KOHTaKT C MapaMy METaJUIMYECKOr0 ypaHa WU C >KUIKOCTbIO, WIH C TE€XHOJOTUYECKUM
ra3zoMm, coctoamuM u3 UFs unu cmecu u3 UFq u apyrux razos. Bce moBepxHOCTH, KOTOpBIE
BCTYNAaIOT B KOHTaKT ¢ ypaHoM uiu UF,, NOJHOCTBIO M3rOTOBIEHBI U3 KOPPO3IUECTOUKHUX
MaTepHalioB WU 3alllMIICHBl MOKPBITHEM U3 TakuxX MartepuanoB. Jlna meneit pasaena,
OTHOCSIIETOCsS K KOMIIOHEHTaM OOOpyJOBaHUS IJis JIA3EPHOTO OOOTAIlCHUS, MaTepHAIIbI,
CTOMKHME K KOPpO3UH, BBI3BIBAEMOM MapaMud WIH SKUAKOCTAMH, COJAEPKAIlUMU
METaJUIMYECKUA ypaH WM YPaHOBBIE CIUIABBI, BKIIOYAIOT IMOKPBITHI OKCHIOM HUTTPUS
rpaduT U TaHTaJl; ¥ MaTepHaJIbl, CTOMKHE K KOppo3uH, Bbi3biBaeMoi UFg, BKIIIOYAOT Meb,
HEP)KABEIONIYI0 CTallb, AQIIOMHUHHUI, alIOMHUHHEBBIC CIUIABBI, HHUKEIb WIH CIUIaBHI,
conepxkamue 60% wHukens u Oomee, u croiikue k UFy momHoCcThIO (hTOpHMpOBaHHBIE
YIJI€BOJAOPOIHBIE TIOTUMEDHI.
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5.7.1.

5.7.2.

5.7.3.

5.74.

5.7.5.

5.7.6.

Cucremsbl BoinapuBanns ypana (AVLIS)

CHCHI/IEUII)HO MMpEAHA3HAUYCHHBIC WJIM TOATOTOBJICHHBIC CHUCTEMBI BBIIIApWBAHUA YpaHa,
KOTOpPBIC COJEPkAT BBICOKOMOIIHBIE TOJOCOBBIC WM PACTPOBBIC DICKTPOHHO-TYYEBbIC
MyIIKY C TIepeaBaeMOoi MOIITHOCTHIO Ha MHIIIEHb Ootee 2,5 kB1/cm.

CucreMsl 171 00padOTKHU KUAKOMeTANINYecKoro ypana (AVLIS)

CrenuanbHO MpEIHA3HAYCHHBIC WU MOATOTOBJICHHBIC CHUCTEMBI JJIS 00pa0OTKH KHIIKOTO
MeTalla JUIs PacIUIaBIIEHHOTO ypaHa WJIM YPaHOBBIX CIUIABOB, COCTOAIINE W3 THUTJIEH U
OXJIQXKTAFOIIETO 000PYMOBAHUS IS TUTIICH.

ITOACHUTEJIBHOE 3AMEYAHUE

Turmu w Opyrue KOMIOHEHTBI 3TOW CHUCTEMBI, KOTOPHIE BCTYMAlOT B KOHTAaKT C
pacIuIaBIeHHBIM YPaHOM WM YPaHOBBIMH CIUIaBaMH, U3TOTOBJIEHBI U3 KOPPO3UECTOUKUX U
TEPMOCTOWKHMX MaTepHajoB WM 3aIMIICHHBIX MOKPHITHEM M3 TaKUX MAaTepHajIoB.
[Tpuemnemble MaTepHaibl BKIOYAIOT TAHTAJ, IIOKPBITHI OKCHIOM UTTpHs Tpadur, rpadpur,
HOKPBITBHIN OKUCIIAMU APYTUX PEAKO3EMENBHBIX JJIEMEHTOB WIIN UX CMECSIMH.

Arperatsl 1Js c6opa "mpoaykra’ u '""'xBocTOB' MeTamn4yeckoro ypana AVLIS)

CrenmanbHO TNpenHa3HAYeHHbIE WM TMOATOTOBJIEHHbIE arperartsl s cOopa "mpoaykra' u
"XBOCTOB" METAJLTMUECKOTO YpaHa B KHIKOHM WK TBepAoi hopme.

I[NOACHUTEJIBHOE 3AMEYAHUE

KomnoneHTsl 3THX arpe€ratoB HM3roTOBJICHBI W3 MAaTCpUaAIOB, CTOMKHX K HarpeBy u
KOPpO3UH, BBI3BEIBACMON MapaMu METAJUIMYECKOTO YPaHA WU XKHUIKOCTHIO, WU 3alllHIICHBI
MOKPBITHEM W3 TAaKHUX MATEPHANOB (TAaKWX, KAK MOKPBITBIA OKCHUIOM WTTPUS TpaQuT WK
TaHTaJ) ¥ MOTYT BKIIIOUaTh B ceOs TPyOOIIPOBOIBI, KJIAMAHKI, IITyIIepa, "Kenoba'", BBOIEI,
TEINIOOOMEHHUKH U KOJUICKTOPHBIC TJIACTHUHBI JJII MarHuTHOT'O, 3JICKTPOCTAaTUUCCKOI'0 WJIN
JIPYTUX METOJIOB Pa3/CCHHUs.

Ko:xyxu pazneautensnoro moayJsi (AVLIS)

CrneuupanbHO  TpefHAa3HAa4YeHHblE WM MOJTOTOBJIEHHBIE  [MIMHAPHYECKHE  HIIU
MPSIMOYTOJIbHBIE KaMephI I IOMEIIEHNS B HUX UCTOYHMKA MapOB METANIMYECKOTO YpaHa,
3IEKTPOHHO-TY4E€BOU MYIIKU U KOJJIEKTOPOB "MpoaykTa" u "XBOCTOB".

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXECTBO BXOJIHBIX OTBEPCTHUH I MOJAYH JICKTPOIUTAHUS U BOJIBI,
OKHa JIJISl JIa3epHBIX MYYKOB, COSIMHEHUI BaKyyMHBIX HACOCOB, a TAKXKe ISl JUATHOCTUKU U
KOHTPOIII KOHTPOJIBHO-U3MEPHUTEIbHBIX MpuOOpoB. OHM WMEIOT MPUCTIOCOONCHUS s
OTKPBITUS U 3aKPBITUS, 9TOOBI 00€CIIEYNTh 00CTYKUBAHUE BHYTPECHHUX KOMITOHEHTOB.

Caepx3ByKkoBbIe pacmiupuTeabHble comia (MLIS)

CrenmanbHO TpeIHA3HAYCHHBIC IJIM TTOATOTOBIICHHBIE CBEPX3BYKOBBIC PACIIHPUTEIHHBIC
coruta nus oxyaxaenus cmeceit UFg m Hecymero raza g0 150K wim Hmke u
kopposuectorikue k UFg.

KoasaexkTops! npoaykra nsatudgropucroro ypana (MLIS)

CrienuajbHO IpEeAHA3HAUCHHbIC WJIM IOATOTOBJICHHBIE KOJJIEKTOPHI TBEPAOrO IMPOIYKTa
natudropucroro ypana (UFs), coctosimme u3 QuibTpa, KOJUIEKTOPOB YIAAPHOTO WIH
LUKJIOHHOTO THIIA WJIM UX coueTaHui u kopposuectoiikue k cpene UFs/UFg.
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5.7.7.

5.7.8.

5.7.9.

5.7.10.

5.7.11.

Komnpeccopbt UF¢/Hecyniero raza (MLIS)

CrnenuanbHO TpeTHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC KOMIpeccopsl mms cmeceit UFg u
HECyllero rasza s anuTenbHoi skcrutyatamuu B cpene UF,.  KoMmMmoHeHTHI »THX
KOMIIPECCOPOB, KOTOpPHIE BCTYMAaKOT B KOHTaKT C HECYIIMM Ta30M, W3TOTOBJICHBI W3
Kopposuectoiikux k UFs MaTepranoB Wiiw 3alUIIEHBI MOKPHITHEM U3 TAKUX MaTEpHaOB.

YninorHenus Bpamamuxcs sajaos (MLIS)

CrienmanbHO TMpenHa3HAYCHHbBIE WA TOJTrOTOBICHHBIE YIUIOTHEHUS BPAIIAIOIINXCS BajoB,
YCTaHOBJICHHBIE Ha CTOpOHE IIOJAaYM W Ha CTOPOHE BHIXOJA /Js YIUIOTHEHHS Baja,
COCIMHSIIONIETO POTOP KOMIIpEccopa C MPUBOIHBEIM JIBUTATENIEM, C TEM YTOOBI OOECIICUUTH
HaJCKHYI0 TepMETH3allMI0, MPEAOTBPAIIAONIYI0 BBIXOJ TEXHOJOTHYECKOTO Ta3a WU
HaTeKaHWE BO3[yXa WM YIUIOTHSIOMIETO Ta3a BO BHYTPEHHIOID KaMepy KOMIIpeccopa,
KoTopas 3anoyineHa cmecbto UFg 1 Hecyuiero rasa.

Cucrems! ¢propupoBanusa (MLIS)

CrienmanbHO TpeIHAa3HAaYeHHbBIE WK TIOJITOTOBIEHHBIE cucTeMbl st propupoBanus UFs (B
TBepaoM coctostaum) B UF (Ta3).

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cUCTEeMBI ITpeJHa3HaYeHbI 11 hToprupoBanus codpanHoro nopomka UFs B UFs B memsix
MOCJIEYIONEero cOopa B KOHTEHWHepaxX NpoAyKTa WM I momadu B Omoxu MLIS mis
JIOTIOJTHUTENIBHOTO ~ 00OTaIIEeHUSI. IIpy npumMeHeHHH OJHOTO TOJAXOAAa peaKUus
¢dTOprpoBaHHA MOXeET OBITh 3aBepllieHa B MpeAeiax CUCTEMBI pa3lelieHHs H30TOIMOB, Tl
UOET peakuus U HEMOCPEICTBEHHOE HW3BJICUECHHE M3 KOJJIEKTOpoB 'mpoaykra". Ilpu
NpUMEHEeHUH Japyroro nozaxona nopomok UFs MoxxeT OBITh H3BICUeH/TIEpEeMEIICH U3
KOJJIEKTOPOB  "MpoAykTa" B  MOAXOAALIMM  peakTop  (Hampumep, peakTop ¢
NICEBIOOXKMIKEHHBIM CJIOEM KaTaln3aTopa, TeNMKOMIAIBHBIA PEakTop WU >KapoBas OaliHs)
B Hemsix (ropuposanus. B o6oux ciyyasx McHonb3yercss 000pyAOBaHME AJISI XPaHEHUS U
nepeHoca ¢ropa (WM APYTUX MPHEMIIEMBIX (DTOPUPYIOLINX pPEareHToB) W Ui cOopa u
nepenoca UF.

Macc-cnekTpoMeTpbl/ucTouHuKkd HoHOB UFg (MLIS)

CrnenmanbHO TNpeAHA3HAYCHHBIC WM IOJATOTOBJICHHBIC MAarHUTHBIE WJIM KBaJIPYyMOJIbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAMTH MPSAMOW OTOOpP MPOO MOJaBAEMOW MACCHI,
"mpoaykra" wim "XBOCTOB" W3 razoBeix MOTOKOB UF¢ m oOmamaromiue moiHBEIM Habopom
CIICIYIONINX XapaKTEPUCTHK:

1. yIeNbHAs pa3perniaromnias CriocoOHOCTh 1o Macce cBoitie 320);

2. COACPKAT MCTOYHUKH HMOHOB, H3TOTOBJCHHBIC W3 HHUXpPOMa HWINW MOHCIA HIN
3alMUIICHHBIC ITOKPBITUEM M3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. CoJiepKaT NOHU3AIMOHHBIE UICTOYHUKH ¢ O0MOApAUPOBKOM AIIEKTPOHAMH;
4. collepKaT KOJUIEKTOPHYIO CUCTEMY, TPUTOAHYIO ISl H30TOIMHOTO aHAIM3a.
CucreMbl nogavu/cucreMbl oTBoAa "mpoaykra" u "xsocroB" (MLIS)

CHCHI/IBHBHO MMPpEAHA3HAYCHHBIC WM TOATOTOBJICHHLIC TEXHOJIOTMYCCKUEC CUCTEMBI HIIU
O60py,£[0BaHI/I€ JJIsL 000raTUTEILHBIX YCTAaHOBOK, HU3TrOTOBJICHHBIC U3 KOppO3HeCT017H<HX K
UF5 MaTCpUuajioB, WU 3aAIIUIIICHHBIX ITOKPBITUEM U3 TAKUX MAaTCPUAJTIOB, BKIIFOYAIOIIHEC!
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5.7.12.

5.7.13.

5.8.

a) MUTAIONIME ABTOKJIABBI, MEYM WM CUCTEMBI, UCIoOJb3yeMble ans moxauu UFg mis
mporiecca 000TalIeHNUS;

b) necyonmuMaTopsl (WM XOJIOAHBIE JIOBYIIKH), WCIONB3yeMble [UIS BBIBEICHUS
narpetoro UF¢ u3 mporiecca odoraiieHus 1is IOCAeIyIOIIEero MepeMEIICHHUS;

c) CTaHIIMW OTBEPXKIEHUS WM COKIDKSHHs, HCIONb3yemble aisi BeiBemeHus UFg w3
mporecca oborameHns myteM ckatus u nepeBoga UFg B KHAKYIO WM TBEPIyIO

$opmy;

d) cTaHuy "mpoxykTra" WM "XBOCTOB", HCHOIb3yeMbie mia nepememenus UFg B
KOHTENHEPBHL.

Cucrtemnl otaeenusi UFg ot Hecymero raza (MLIS)

CrienanbHO TNpeIHA3HAYCHHbIE WM MOJATOTOBJICHHBIE TEXHOJOTHUYECKHE CHUCTEMBI IS
otnenenusi UFg¢ oT Hecymiero raza. HecymiuM razom MoxeTt OBITH a30T, aproH WM APYTOH
ras.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh TaKoe 000OpYyI0BaHKE, KaK:

a) KPUOTCHHBIE TEIUIOOOMEHHUKHM WM KPHOCENapaTophl, CIOCOOHBIC CO3/1aBaTh
temrepatypsl -120°C wim MeHee, uin

b) OJIOKM KPHUOTEHHOTO OXJIAXKICHHS, CIIOCOOHBIE co3maBaTh Temmeparypsl -120°C wim
MEHee, WK

c) xonoanbie ToBYymKH UFg, criocoOHbIe co3maBath TeMiepaTypsl -20°C wim MeHee.
JlazepHuble cuctemsbl (AVLIS, MLIS u CRISLA)

Jlazeps! WM a3epHbIC CUCTEMBI, CIICIUATBHO MPETHA3HAYCHHBIC WM MTOATOTOBICHHBIC IS
paszieneHus N30TOIOB YpaHa.

INOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema mporiecca AVLIS 00BIYHO COCTOMT M3 ABYX JIa3epoB: Ja3epa Ha mapax
MeIu | Jlazepa Ha Kpacutensx. JlazepHas cucrema it MLIS o6b19HO cocToWT U3 Jasepa,
paboTaromero Ha CO, WIM 3KCUMEPHOTrO Jja3epa U MHOTOXOJOBOW ONTHYCCKOW SUYCHKH C
BpALIAIONIMMHUCS 3epKaiaMu Ha 00enx CTOpoHax. [l ma3epoB WiM Ja3epHBIX CHCTEM MpHU
o0oux mporneccax TpeOyeTcsi cTadUIM3aTOp CIEKTPOBOW YaCTOTHI IS pabOTHI B TEUCHHE
JUTUTENBHBIX TIEPUO/IOB BPEMEHH.

CnenuajabHO NnpeaHasHa4Y€HHbI€ WJIH IOATrOTOBJICHHBIC CHCTEMBI, oﬁopyImBa}me H
KOMIIOHEHTBI JJIsi HMCIO0Jb30BaHUSA HAa 000raTUTEJbHBIX YCTaHOBKaxX € IVIa3MEHHBIM
pasacjJeHueM

BBOJHOE 3AMEYAHUE

Ilpu mpornecce MIa3sMEHHOTO pa3feCHUs IUIa3Ma, COCTOAIIAs M3 MOHOB ypaHa, MPOXOAUT
uepes3 IEKTPHUECKOE MOJIe, HACTPOSHHOE HA 4acTOTY HOHHOTO pe3oHaHca U™, ¢ TeM uToGb!
OHM B TEpPBYI0 OuepeAb TOIJOWIaM DJHEPTrUI0 W YBEJIMYMBAICA JOUAMETp HX
LITONIOPOOOPa3HbIX  OpOMT. HNoHBl ¢ mNpoOXOoXXIOEHWEM 1O OoiblIeMy AHAMETPY
3aXBaTHIBAIOTCS I8 OOpa3’oBaHMsA TpoAaykTa, oboramernroro U>’.  Ilmasma, koTopas
o0pa3zoBaHa MOCPEICTBOM MOHU3AIMH YPAHOBOTO Iapa, COJNSPKUTCS B BAKYYMHON KaMepe ¢
MarHUTHBIM  TIOJIEM  BBICOKOH  HAmpsOKCHHOCTH, OOpa30BaHHBIM C  NOMOILBIO
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

CBEpXIPOBOAALIET0 MarHUTa. OCHOBHBIE TEXHOJOTHYECKHE CHUCTEMBI IIpOLecca BKIIOYAIOT
CHCTEMY TeHEpalud YPaHOBOW IUIa3Mbl, pa3AeiIMTEbHBIA MOIYJb CO CBEPXIPOBOASALINM
MarHiTOM U CUCTEMBI M3BIICUCHUS MeTallIa Ui coopa "mpomykra" u "XBocTOB".

MI/IKI)OBO.JIHOBLIC HCTOYHUKH JHCPIruu U AaHTCHHBI

CrierajbpHO MpeIHa3HaYeHHBIE WIIH ITOATOTOBIEHHBIE MUKPOBOIHOBBIE HCTOUHUKH SHEPTHN
M aHTEHHBl JUIA TEHEepalMHd WIM YCKOPEHHS WOHOB M 00Jagarollne ClIeayIONMMU
xapaktepuctukamu: vactota Bbiie 30 [T 1 cpefHss BHIXOHAS MOIIHOCTD ISl TEHEepaIuu
HoHOB Ooitee 50 kBT.

CosieHOUaBI 1151 BO30YKAEeHUSA HOHOB

CriernuaiabHO TPEIHA3HAUCHHBIC WM MOATOTOBICHHBIC COJCHOUIBI U PaTd0YacTOTHOTO
BO30yXIIeHUsT WOHOB B amama3oHe dacTtoT Oojnee 100 k[ m cmocoOHBIE paboTarh mpu
cpemHei MorHOCTH Oosiee 40 kBT.

CucreMbl reHepallui YpaHOBO# IJIA3Mbl

CrenuanbHO TIpeHa3HAYeHHbIE WJIM IIOATOTOBJIEHHBIE CHCTEMBbI T'€HEpaliu ypaHOBOH
IUIa3MBbl, KOTOPBIE MOTYT COJEepXkaTh BBICOKOMOIIHBIE IOJIOCOBBIE WM pacTpOBBIC
3JIEKTPOHHO-JTy4eBble MYIIKH C TepeJaBaeMoi MOIIHOCTHIO Ha MUILIEHb Oostee 2,5 kBTt/cm.

CucreMbl AJs1 00padOTKM KUTKOMETANINYECKOT0 YpaHa

CrieraiabHO MPEJHA3HAYCHHBIC WIIM MOJIOTOBJICHHBIC CHCTEMBI JJIsi 00pabOTKU YKUIAKOTO
MeTajuia JUIsd PACIUIABIICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIINE W3 THIVICH U
OXJIQXK/IAFOIIETO 000PYAOBAHUS ISl TUTJICH.

ITOACHUTEJIBHOE 3AMEYAHUE

Turin W JOpyrue KOMIIOHEHTbl O3TOM CHUCTEMBI, KOTOpbIE BCTYNAIOT B KOHTAKT C
PACIUIABJIICHHBIM YPaHOM WM YPaHOBBIMHU CILJIaBaMU, U3TOTOBIEHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOMKHX MAaTEpHAJOB WM 3aIlMIICHBl MOKPBITHEM W3 TaKUX MAaTepHalloB.
[Ipuemmnemsle MaTepuaibl BKIIOYAIOT TAHTAN, TOKPBITBIM OKCHIOM UTTpuUs rpadur, rpadur,
MTOKPBITHII OKUCIIAMH JPYTHX PEAKO3EMENBHBIX 3JIEMEHTOB WIN UX CMECSIMHU.

Arperatsl 1Jis1 coopa "'mpoaykTa' u ""XBOCTOB' MeTa/UIMYECKOT0 ypaHa

CrieninaibHO MpeAHA3HAUYCHHBIC WM MOATOTOBJICHHBIE arperaTsl Ui cOopa "mpoaykra" u
"XBOCTOB" IJIi METAJIMYECKOTO ypaHa B TBephaoi ¢opme. DT arperaTsl i cOopa
W3rOTOBJIEHBl W3 MAaTEpUaJIOB, CTOHKHMX K HAarpeBy W KOPPO3WHM, BBI3BIBAEMOH Iapamu
METaJUTMYECKOTO YpaHa, TaKuX, KaK IpauT, MOKPHITEIA OKCHIOM HTTpPHS, WIA TaHTAJ, WIN
3alUIIEHB] TOKPHITHEM U3 TAKUX MaTepHasoB.

Ko:xyxu pa3neauTeabHOro MOayJisi

Hunuaapruyeckne Kamephl, CHENMAIbHO MpEeJHa3HA4YE€HHbIE WM IOATOTOBIIEHHBIC IS
UCIIOJIb30BaHMSI HAa OOOTAaTUTENBbHBIX YCTAHOBKaX C IUIAQ3MEHHBIM pa3[elieHHeM, [UIs
IOMEIEHUT B HHUX MCTOYHMKA YPAaHOBOM IJIa3Mbl, SHEPreTHYECKOrO COJCHOMIA
paanoyvacToThl U KOJIJIEKTOPOB "mipoaykTa” u "XBocTOB".

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYyXH HMEIOT MHOKECTBO BXOJHBIX OTBEPCTHH IJIsl TOMAYM DSJICKTPOIHUTAHMUS,
coenuHeHni MU(H(y3MOHHBIX HACOCOB, a TAKXKE ISl AMATHOCTUKU U KOHTPOJISI KOHTPOIBHO-
M3MEPHUTENBHBIX MPHOOpoB. OHU HMEIOT MPHUCIIOCOONEHUS ISl OTKPBITHS WM 3aKpPBITHA,
9TOOBI OOECHEYUTh OOCTY)KMBAaHME BHYTPEHHUX KOMIIOHCHTOB M HW3TOTOBIECHBI U3
COOTBETCTBYIOIINX HEMAarHUTHBIX MaTEPUAIOB, TAKUX, KaK HEPKABEIOIIAs CTab.
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5.9.

5.9.1.

CHelII/IaJILHO NpeaAHasHAYCHHbIC HWJIX TIOATOTOBJECHHBIC CUCTEMDI, 060pszOBaHne u
KOMIIOHEHTDI JIfl MCIIOJIb30BAHUSA HA YCTAHOBKAX 3JIEKTPOMArHUTHOI'O odorameHus

BBOJJHOE 3AMEUYAHUE

ITIpu  SJEKTPOMArHUTHOM TIPOLIECCE HOHBI METAUIMYECKOTO ypaHa, MOJyYCHHBIC
MTOCPEICTBOM MOHM3AIIMN MTUTAIONETo MaTepuaia u3 cojeil (oosrano UCl,), yeckopstoTes u
MPOXOSAT Yepe3 MAarHUTHOE II0Jie, KOTOPOE 3aCTaBNsSeT HOHBI PA3JIMYHBIX HM30TOMOB
OPOXOAUTh  TO  PA3IMYHBIM  HAIPaBICHUSIM. OCHOBHBIMH ~ KOMIIOHCHTaMH
AJIEKTPOMArHUTHOTO H30TOIHOTO  Cemaparopa  SBISIOTCS: MarHuTHOE TIONE  JUIS
OTKHOHeHI/IH/paElI[eJIeHI/IH MU30TOIOB MOHHOT'O ITy4YKa, MCTOYHHKA HOHOB C €TO CUCTEMON
YCKOpPEHUS, U CHUCTEMBI COOpa OTIIEIICHHBIX HOHOB. BCIOMOTraTelIbHBIE CUCTEMBI ISl TOTO
mpoliecca  BKJIIOYAKOT ~ CUCTEMY  CHAOXKCGHHS ~ MArHUTHOW — SHEpPrueil,  CHUCTEMBI
BBICOKOBOJIFTHOTO MTUTaHHSI HICTOYHUKA HOHOB, BAKYYMHYIO CUCTEMY M OOIUPHBIC CUCTEMBI
XMUMHYECKOW 00pabOTKM Il BOCCTAHOBIICHUS TMPOJAYKTa H  OYHCTKH/pEreHepaiuu
KOMITOHCHTOB.

DJIeKTPOMArHUTHBIE CeNapaTopbl H30TONOB

SHCKTPOMBFHI/ITHBIC cerapaTopbl HU30TOIIOB, CIICIUaJIbHO MMpe€aAHa3HAYCHHBIC nin
MOATOTOBJICHHBIC JIA pa3ACICHUS HU30TOIIOB ypaHa, U 060py,I[OBaHI/Ie 1 KOMIIOHCHTHBI JJIsA
9TOro, BKJIro4as:

a) Hcrodunnky HOHOB

CrnenmanbHO — TpenHa3HAuYeHHbIE WM TOATOTOBICHHBIE  OTHENbHBIE WU
MHOTOYHCIICHHBIE MCTOYHMKM HWOHOB YpaHa, COCTOSALIME W3 HWCTOYHHKA IIapa,
HMOHU3aTOPa U YCKOPHUTEINS IIyYKa, N3TOTOBJICHHBIE U3 COOTBETCTBYIOIINX MaTE€PUAJIOB,
TaKkMxX, Kak rpaduT, Hep)KaBelollas CTajlb WJIM MeIOb, U CIIOCOOHBIX O0OECHeuynBaTh
o0mmii Tok B my4ke noHOB 50 MA wu Oonee.

b) KomnexTopsr noHOB

KosnekropHble IIaCTUHBI, MMEIOIIKME JABE Wi Oosee INENM U Ia3a, CIELUAIbHO
npeHa3HaueHHbIE WM NOATOTOBIICHHBIE Il cOOpa MyYKOB MOHOB 00OTaIlEHHOTO U
00eTHeHHOTO ypaHa M U3rOTOBJICHHBIC U3 COOTBETCTBYIOIINX MaTEpHAIOB, TAKUX, KaK
rpaduT WK Hep KaBeroIas CTajb.

c) BakyyMHBIE KOXKYXH

CrieruanibHO TIpeHA3HAYCHHBIE WM IOATOTOBJIEHHBIE BaKyyYMHBIE KOXYXH JUIS
JNIEKTPOMArHUTHBIX CemapaTopoB ypaHa, HW3TOTOBIEHHBIE M3 COOTBETCTBYIOMIMX
HEMarHUTHBIX MaTE€pUaOB, TaKWX, KaK HEPIKaBEIOMAsl CTallb, W IPEIHA3HAUYCHHEIE
1t pabotel npu nasnennu 0,1 [1a nnm Huke.

ITOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH CHCIUaJIbHO NpCAHa3HAa4YC€Hbl JIA NOMCUICHHA B HHUX HWCTOYHHMKOB HOHOB,
KOJUICKTOPHBIX IUIACTHH W BOJOOXJIAKAACMBIX BKJ'Ia)ILII_LIGI\/'I 1 UMCHOT HpI/ICHOCO6J'ICHI/I$I JJIsL
COGILI/IHGHI/Iﬁ ,Z[I/I(l)(i)y3I/IOHHI:IX HaCoCOB H HpHCHOCO6J’ICHI/IH AJI1 OTKPBITHA W 3aKPBITUSA B
OCJIAX U3BJICYCHUA U 3aMCHBI OTUX KOMIIOHCHTOB.

d) MarHuTHbIC IOJIOCHBIC HAKOHSUHUKHU

CrienuanibHO TIpeJHA3HAYSHHBIE WM IOATOTOBIIEHHBIE MATHHUTHBIC ITOJFOCHBIC
HAaKOHCYHUKH, WMCIOIINE auaMeTp Oosee 2 M, HCHOIB3YEeMBIE I OOSCICUYCHHS
MTOCTOSTHHOTO MAarHUTHOTO TIOJSI B DJICKTPOMArHUTHOM CEMapaTope W30TOIOB M IS
MepeHoca MarHUTHOTO MOJISI MEXKTY PACIIOIOKEHHBIMU PSAOM CerapaTopamu.
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5.9.2.

5.9.3.

BbICOKOBOJbTHBIE HCTOUYHUKH MUTAHUS

CHCHI/IEUII)HO NMpe€AHa3HAUYCHHBIC WM TOATOTOBJICHHLIC BBICOKOBOJIBTHBIC MCTOYHUKHU
MUTaHUS IS HWCTOYHWUKOB HMOHOB, OOJIAalONIMe TOJHBIM Ha0OPOM  CIIEAYIOIINX
XapaKTePUCTHK:  MOTYT paboTaTh B HENPEPHIBHOM PEKUME, BBIXOJHOC HAMPSLKCHHE
20 000 B wmm Gonee, BRIXOMHOW TOK 1 A wim Oojee W cTaOMiIM3anus HANPsHKCHUS MEHEe
0,01% B Teuenue 8 yacos.

HcTouHNKH NUTAHMS JIEKTPOMArHuToB

CriernajbHO TIpEJHA3HAYCHHBIC WU TOJTrOTOBJICHHBIC MOIIHbIE HMCTOYHUKH THTAHUS
MOCTOSTHHOTO TOKa JUIS 3JIEKTPOMArHMTOB, O0JaJAONIUe TOJIHBIM HAOOpOM CIIEAYIOIIMX
XapaKTEePUCTUK:  BBIXOJAHOH TOK B HempepblBHOM pexume 500 A wnm Oonee npu
Hanpspkeanu 100 B nm Oornee, mpu cTabnim3anuu 1Mo TOKy win HanpspkeHuto meHee 0,01%
B TEUCHHUE 8 YaCOB.

YcTaHOBKHU 1Sl NPOU3BOACTBA TSKEJI0i BOABL, 1eiiTepus U JelTepueBbIX COeJUHEHUI
1 000pya0BaHNe, CIIeHATBHO NIPeJHA3HAYeHHOE UM I0ATr0TOBJIEHHOE VISl ITOI0

BBOJJHOE 3AMEUYAHUE

Tspkenyro BOJAY MOXHO TPOWU3BOIUTH, HCIONB3Ys pasiudHbie mporecchl.  OgHaKo
KOMMEPUYECKH BBITOJTHBIMH SIBJISIFOTCS J[Ba MpOIlecca: MPOIECC U30TOITHOr0 0OMEHa BOJBI U
cepoBogopoaa (mporecc GS) u Tporecc N30TOMHOTO 0OMEHa aMMHaKa M BOJIOpOa.

[Ipomecc GS ocHOBaH Ha 0OMEHE BOJOPOIA M ACHTEpHUS MEXIAY BOAOH M CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOpbIE 3KCIUTyaTUPYIOTCS C XOJOJHOW BEpXHEW ceKuuenl W ropsyen
HIWKHeH ceknned. Bopma Teyer BHU3 MO KOJIIOHHAM, B TO BpeMsl Kak CEpOBOIOPOIHBIN ra3
MUPKYJIUpPYeT OT AHA K BEpIIMHE KOJMOHH. J[ms comeiicTBHS CMENIMBAHWIO Ta3a W BOIBI
HCIIOJIB3YETCS DS ABIPYATHIX JIOTKOB. JleliTtepuil mepeMemaeTcss B BOAY IPH HU3KHX
TeMIIepaTypax U B CEpPOBOJOPOA IMPH BBICOKMX TeMmmeparypax. OOoraiieHHbIe AeHTepreM
ra3 Wid BOAa YNAISIOTCS W3 KOJIOHH TEPBOH CTYNEHH Ha CTBIKE TOPSYMX W XOJIOJHBIX
CEeKIMH, U MPOIECC MOBTOPSETCS B KOJIOHHAX cienyrome crynenu. I[IpomaykT mocnemHen
¢a3pl - Boma, oborameHHas aedtepueM a0 30%, HampaBisieTcsi B OUCTUUISLIHOHHYIO
YCTaHOBKY U1 TIPOHU3BOJCTBA PEAKTOPHO-UMCTOM TsKemoW BOIbl, T.€. 99,75% oxucu
Jieurepus.

B mpomecce oOMeHa MexIy aMMHAaKOM H BOJOPOJIOM MOXHO H3BIIEKATh IEHUTEpH M3
CHHTE3-Ta3a MOCPEICTBOM KOHTAKTa C JKUIAKAM aMMHAaKOM B TPHCYTCTBHH KaTaJIH3aTopa.
CuHTe3-Ta3 mojaeTcsi B OOMEHHBIC KOJOHHBI M 3aT€M B aMMUAuYHBIiH KOHBepTep. BHyTpu
KOJIOHH Ta3 MOJHUMAaeTCs OT JHA K BEpIIMHE, B TO BpeMs KaK XKUAKHA aMMHaK TE€YET OT
BEpIIMHBI KO AHY. JlediTepuil B CHHTE3-ra3e JUIIAeTCSd BOJAOPOJA M KOHIICHTPUPYETCS B
aMMHake. AMMHaK IMMOCTYIIACT 3aTEM B YCTAHOBKY JJId KPECKMHI'a aMMHaKa Ha JTHC KOJIOHHBEI,
TOrJa Kak ra3 cobupacercs B aMMHAa4yHOM KOHBEpTepe Ha BepmiuHe. Ha mociemyromux
CTYTICHSIX TPOWCXOINT JallbHEHIIee o0oralieHne, U MmyTeM OKOHYATEeNbHOW MUCTHIUISAINN
IMPOU3BOJUTCA PCAKTOPHO-UUCTAsd TAXKEIass BOAA. Hoz[aqa CHHTE3-Ta3a MOXKET OBITh
oOecrieueHa aMMHAaYHOW YCTaHOBKOM, KOTOpasi B CBOKO OYepeab MOXKET OBITh COOpPYKCHA
BMECTE C YCTAaHOBKOW Ui TPOM3BOJCTBA TSDKEIOW BOABI IyTEM H30TOMHOTO OOMEHa
aMMHaKa ¥ Bojopoa. B mporecce aMMHaqHO-BOJOPOIHOTO OOMEHa B Ka4eCTBE HCTOUYHUKA
HUCXOJHOI'O I[eflTepHSI MOXKET TaKXK€ UCII0JIb30BaThCA O6BI‘IH351 BOJaA.

MHorue npeaMeTsl KIF0YeBOT0 000PYAOBaHHUS U YCTAHOBOK IO TPOU3BOJICTBY TSKEION
BOJBI, HCIONB3YIOMMX mpouecchl GS WM aMMHayHO-BOAOPOAHOTO OOMEHa, LIMPOKO
pacIpocTpaHeHbl B HEKOTOPHIX OTPACiIAX HEYTEXUMHUECKON HPOMBILUIEHHOCTH. OCOOEHHO
3TO KacaeTcs HEOOJBIMNX YCTAaHOBOK, MCHONB3YyIOmMHUX mporiecc GS. OmHako HEMHOTHE
MpeaMeTsl  00OpYyIOBaHHS SBISIOTCS CcTaHmapTHbIMH.  [Ipomeccst GS u  ammuayHO-
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6.1.

6.2.

6.3.

BOJIOPOJHOTO OOMEHa TpeOyIT 00pa0OTKM OOJIBIINX KOJUYECTB BOCILIAMCHSIOIIUXCS,
KOPPO3UOHHBIX W TOKCUYHBIX KHJKOCTEH MpPH MOBHIICHHOM NaBieHHH. (COOTBETCTBEHHO
pu pa3pabOTKe CTAaHAAPTOB IO TMPOCKTUPOBAHUIO W IKCIUTyaTaIlMH MJis yCTAHOBOK H
000pyIOBaHUS, WCIOJB3YIONUX 3TH MPOIECCHI, CIEAYeT YACHSATh OOJBIIOC BHHUMAaHUE
MoI00OPY MaTepUANIOB M WX XapaKTEPUCTUKAaM C TeM, YTOObI 00ECIeYHTh JITUTEIBHBIA CPOK

CIY)KOBI TIpHM COXPAaHCHHWHM BBICOKOW O€30MacHOCTH W HaaeKHOCTH.  OmpepeneHue
MacmTaboB OOYCIOBIMBACTCS TJaBHBIM 00pa3oM COOOpaKEHHSAMH OJKOHOMHUKH U
HEOOXOMMOCTH. Takum oOpa3om, Oomblias dYacTh NPEAMETOB  000OpPYHAOBaHUS

HU3TOTOBJIACTCA B COOTBECTCTBUH C Tpe60BaHI/IHMI/I 3aKa34duKa.

Hakonen, cinemyer oTMeTHTb, UTO Kak B mpouecce GS, Tak U B IpouLecce aMMHUayHO-
BOJIOPOAHOTO OOMEHa, TMpeAMeThl O00OpYyIOBaHHs, KOTOPbIE IO OTACIHHOCTH HE
MpeJHa3Hau€Hbl WK MOATOTOBIIEHBI CIIEHUAIBHO JJI1 MTPOU3BOJCTBA TSKEIOW BOJBI, MOTYT
coOUpaThCcs B CHCTEMBI, CICIUAIBHO TpPEJHA3HAUYCHHBIC WM TOJArOTOBICHHBIC ISt
MPOU3BOACTBA TsDKENOW Bonbl.  [IpuMepaMu TakMx CHUCTEM, NPHUMCEHSEMBIX B 000MX
MpoIECCax, SBISAIOTCS CUCTEMA KaTAJIMTHUYECKOTO0 KpPEKWHIra, HCIOJIb3yeMas B IpoLecce
obMeHa aMMHuaka ¥ BOJOPOJA, M JUCTHLISIIUOHHBIC CHCTEMBI, UCIIOJIb3yEeMbIC B IMPOIIECCE
OKOHYATEIIbHOW KOHLIEHTPAIIMU TSAXKEJIOW BOJBI, JOBOMSIIEH €€ 10 YpPOBHS PEAKTOPHO-
YHUCTOM.

[IpenmmeTsl 000PYIOBaHUs, KOTOPBIC CICIUAIBLHO MPEIHA3HAUYCHBI WM MOATOTOBJICHBI IS
MIPOU3BOJCTBA TSDKEIOW BOABI ITyTEM HCIIONB30BAaHUA JIMOO TIporiecca oOMEHa BOIBI H
CepoBOIOPOIa, IN0O mpoiiecca 0OMeHa aMMHUaKa U BOJIOPO1a, BKITFOYAIOT:

Bopo-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIe KOJOHHBI, W3TOTaBIMBAEMble M3 MEJIKO3EPHUCTONH YTJIEPOAUCTON cTamu
(manmpumep, ASTM AS516), auamerpom ot 6 M (20 dytoB) 10 9 M (30 pyToB), KOTOpPHIC
MOTYT DKCILTYaTHpPOBAThCSI IPH JaBJICHUH CBbIlIe Win paBHoM 2 MIla (300 GpyHT/KB. qroiim)
U MMEIOT KOPPO3HOHHBIM AOMYCK B 6 MM Win OoJiblle, CIEHMAIbHO MpEeJHAa3HAYCHBl WIIN
MOATOTOBJIEHB! [JIsI IIPOM3BOJACTBA TSDKENOM BOABI IIyTEM MCIHOJIB30BAaHUS Ipolecca
M30TOITHOTO 0OMEHa BOJIBI M CEPOBOJIOPOIA.

I'azoxyBKH U KOMIIpecCOpbI

OpnoctyrnieH4atsie, MaigoHanopHsie (T.e. 0,2 MIla umu 30 QyHT/KB. Ar0iiM) EHTPOOEKHBIC
ra3o0yBKH WM KOMIIPECCOPHl JUIS LUPKYJSALUM CEpPOBOJOPOAHOro raza (T.e. Tasa,
conepxkariero 6onee 70% H,S), cnenmanbHO MpenHA3HAYCHHBIC WU TOJATOTOBICHHBIC IS
NPOM3BOACTBA TSDKENOM BOABI IyTeM HCIOJB30BAaHMs Mpouecca oOMeHa BOIBI U
CepoBOAOPOJIA. OTH Tra30QyBKM WIM KOMIIPECCOPhl HMEIOT IIPOM3BOIUTEIBHOCTD,
TIPEBBIIAIONLYIO MK paBHYI0 56 M°/c. (120 000 SC FM) npu SKCILTyaTaluy IO/ JaBICHHEM,
npeBblmaomuM wian paBHeM 1,8 MIla (260 ¢pyHT/KB. MI0MiM) Ha BXOAe, W CHaOXKEHBI
caJbHUKAMH, yCTOWIMBEIMH K Bo3aeiicTBIIO H)S.

AMMUAYHO-BOIOPO/IHbIE OOMEHHbIE KOJOHHBI

AMMHMaYHO-BOJOPOIHBIE OOMEHHBIE KOJOHHBI BBICOTOH Oonee wmu paBHOH 35 M
(114,3 dbyroB) mmamerpom ot 1,5M (4,9 pyroB) mo 2,.5m (8,2 pyTOB), KOTOpHIE MOTYT
OKCINTyaTHPOBATLCSA TIOJ NaBlicHHWEeM, mpeBbimarommumM 15 MIla (2225 ¢yHT/KB. m10iim),
CHEUUAIBFHO MpeIHa3HaYeHHbIE WM TOATOTOBJICHHBIC LIS MPOU3BOJACTBA TSIKENOH BOIBI
IyTeM HCIIOJIb30BAaHMS Ipollecca oOMEHa aMMHuaka M BOJOpOJa. OTH KOJOHHBI HMEIOT
TaKoKe 110 MEHBIIEH Mepe OHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO K€ AWAMETpa, YTO U
MUIMHIPUYECKAsT 9acTh, Yepe3 KOTOPYIO MOTYT BCTaBJISATHCS WM BHIHUMATHCS BHYTPECHHHE
YaCTH KOJIOHHBI.
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6.4.

6.5.

6.6.

6.7.

BHYTpeHHI/Ie YaCTHU KOJOHHBI U CTYIIEHYATBIC HACOCHI

BHyTpeHHHME YacTy KOJOHHBI M CTYNEHUYaThle HACOCHI, CIIEIHAILHO TPEIHA3HAYCHHBIE WIIN
MTOATOTOBJICHHBIC IS KOJIOHH IS TPOM3BOJICTBA TSHKEIOH BOIBI ITYTEM WCIIOIL30BAHUS
mpolecca aMMHUAYHO-BOJAOPOIHOTO OOMEHa. BHyTpeHHHWE YacTH KOJIOHHBI BKIIOUAIOT
CIICLUAIBHO MpeIHA3HAYCHHBIE KOHTAKTOPBI MEXKIY CTYICHSMHU, COACUCTBYIOIINE TECHOMY
KOHTaKTy Ta3a W IKHIKOCTH. CrymeHdaTele HAcOCHl  BKJIIOYAIOT  CHEITHAIBHO
MpeIHa3HAYCHHBIE TIOTPYKAEMbIE B JKUJIKOCTh HACOCHI IS ITUPKYJIAINH KUIKOTO aMMHUaKa
B IIpefieniax 00beMa KOHTAKTOPOB, HAXOSIIUXCS BHYTPU CTYTICHEH KOJIOHH.

YcTaHOBKH 1151 KPEeKMHIa aMMHaKa

YCTaHOBKM Ul KPEKMHIa aMMHAKa, 3KCIUTyaTHpyeMbIe IO/ JaBJICHHEM, IPEBBIIIAIONINM
wii  paBabiM 3 MIla (450 QyHT/KB. O10iiM), crmenuanbHO IpeJHa3HAaYeHHBbIE WIH
MOATOTOBJICHHBIE MAJIS1 MPOM3BOACTBA TSDKEJIONW BOABI IyTEM  HCIIOJIB30BaHMS Ipolecca
H30TOIHOro 0OMEHa aMMHUaKa U BOJOPOAA.

NudpakpacHble aHAIM3ATOPHI NOTJIOIIEHUSA

WHdpakpacHble  aHaNM3aTOPbl  MOTJOMICHHS, CHOCOOHBIE  OCYIIECTBISTH  aHAIU3
COOTHOILICHUSI MEXKAY BOJOPOJIOM M ACHTEpHEM B PEAbHOM MacIuTa0e BPEMEHH, KOTaa
KOHIICHTpaIuK JelTepus paBHBI WK TpeBbimaoT 90%.

Karaautuueckue neuu

Karanurnyeckne medn s mepepabOTKH OOOTANIEHHOTO IEHTEpHUEBOTO Ta3a B THKEIYIO
BOJY, CICIHAIBLHO TMpeAHa3HAUCHHBIC I TOATOTOBJICHHBIC IS IPOM3BOICTBA TIKEIION
BOJIBI IIyTEM KCIOJIb30BaHUS MPOIIecca M30TOMHOTO OOMEHAa aMMHaKa M BOAOPO/a.

YcTaHOBKM VI KOHBEPCHM ypaHAa W 000pylOBaHHe, CIENHMAJBLHO NpeIHAZHAYEHHOE
WJIM TOATOTOBJIEHHOE /151 3TOI'0

BBOJJHOE 3AMEUYAHUE

B ycraHoBkax M cucTeMax JUId KOHBEPCHM YpaHa MOJXKET OCYIIECTBIATHCS OJHO WIN
HECKOJIBKO TPEBPAIEHUH W3 OJHOIO0 XMMHUYECKOTO H30TONA ypaHa B JPYroH, BKJIIOYas:
KOHBEpCHIO KOHIIEHTpaToB ypaHoBod pymbl B UO;, koHBepcuto UO; B UO,, KOHBEpPCHUIO
okuceil ypana B UF, mnu UFg, kouBepcuto UF, B UF¢, konBepcuto UFg B UF4, koHBEpCHIO
UF, B Metanmnnueckuii ypaH U KoHBepcuio ¢ropunos ypana B UO,. MHorue KiroueBbie
KOMIIOHEHTB! 000pYy/I0BaHHUs YCTAHOBOK JJIs1 KOHBEPCHU ypaHa XapaKTEpHBI JUII HEKOTOPBIX
CEeKTOPOB XMMHYECKOH 0OpabaThIBalOUIe MPOMBIIIICHHOCTH. Hampumep, Buasl
000pyI0BaHU, UCIIOJIB3YEMOTO B 3THUX MPOILECCaX, MOTYT BKIIIOYATh: I€4YH, KapycelbHbIE
€YU, PEAKTOPHI C MICEBIOOKIKECHHBIM CI0EM KaTajau3aTopa, )KapoBble PEaKTOpHbIC OAlIHH,
JKUJIKOCTHBIE TEHTpU(DYTH, TUCTWLIIIAOHHBIE KOJOHHBI W KUAKOCTHO-KHIKOCTHBIC
OKCTPaKIHOHHbIE KOJMOHHBL. OIHAKO HE MHOTHME KOMIIOHEHTBHI 00O0pYAOBaHUS HUMEIOTCA B
"roToBoM Buze";  OONBIIMHCTBO W3 HUX JOJDKHBI OBITH MOATOTOBJICHBI COIJIACHO
TpeOOBaHMSM U crenu(UKAMIM 3aKa3uuka. B HEKOTOpBIX citydasx TpeOyercsl yuuThIBaTh
CHeUUabHbIE IPOEKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH IS 3alUTHI OT arpecCHBHBIX
CBOMCTB HEKOTOPBIX M3 oOpabaThiBaeMbix xumuueckux Bemects (HF, F,, CIF; u ¢dropuast
ypana). Haxkonen, cienyer oTMETHTh, YTO BO BCEX IIpoLECCax KOHBEPCHU YypaHa
KOMIIOHEHTHl 000pYyAOBaHUS, KOTOpPbIE OTAEIHHO CIEIHaTbHO HE IpeIHa3HAYeHbl HIN
MOATOTOBJICHB! JJIi KOHBEPCHU ypaHa, MOTYT OBITh OOBEAWHEHBI B CHCTEMBI, KOTOpHIC
CHENUATBHO NpEeAHAa3HAYEHBl WM MOATOTOBJICHBI AJI MCIIOJIB30BAaHUS B LIENAX KOHBEPCHU

ypaHa.
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7.1.

7.2.

7.3.

74.

7.5.

7.6.

CrnenmajJbHO NpeAHA3HAYEHHbIE MM TOATOTOBJEHHBbIE CHUCTEMbI [Jsi KOHBEPCHH
KOHIIEHTPATOB YpaHoBo# pyasl B UO;

ITOACHUTEJIBHOE 3AMEYAHUE

KouBepcust koHIeHTpaToB ypaHOBOH pyasl B UO; MOXKET OCYIIECTBIATHCS CHadaia
MOCPEJICTBOM PACTBOPCHUS PYIbl B a30THOM KHUCIOTE M DKCTPAKIHUU OYHICHHOTO
reKcarujpara ypaHWIIUHATPATA C TIOMOIIBI0 TAKOTO PacTBOPUTEIS, KaK TpHOYyTHi docdar.
3aTeM Tekcaruapar ypaHWwIAWHHTpaTa mnpeodpasyercs B UQO; mubo mocpeacTBoM
KOHIICGHTpAaIlMl ® JEHUTpaluu, 00 TOCPEACTBOM HEUTpalIM3aIlii Ta3000pa3HbIM
aMMUaKOM JUIS TIOJyYeHHs TUypaHaTa aMMOHUS C MOCIEAYIoeH QUabTpanueii, CymKkoi u
KaJbI[THAPOBAHNEM.

CrennajabHO NpeaAHasHA4YCHHbIC UJIM MOAT0TOBJ/JICHHBIC CUCTEMbI 1/ KOHBEPCHH UO;
B UF6

ITOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UF MoXeT oCyIIecTBISATECS HEMOCPEACTBEHHO (TopupoBanueM. s
mporiecca TpeOyeTcs HCTOYHUK Tra3000pa3Horo GTopa WK TPEXPTOPUCTOTO XJIopa.

CnenuajabHO NpeaHasHAYCHHbIC UJIU MOATO0TOBJ/JICHHBIC CUCTEMbI /1JI1 KOHBEPCUH UO3
B U02

I[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXET OCYLIECTBIATHCS IOCPEACTBOM BoccTaHOBIeHH UO;
ra3000pa3HbIM KPEKHHT-aMMHAKOM WJIA BOJOPOIOM.

CnenuajabHO NpeaIHASHAYCHHbIC UJIU MOAT0TOBJICHHBIC CUCTEMbI /1IJI1 KOHBEPCUH UOZ
B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UO, B UF, MoxeT ocyriecTBasThCs nocpeacTBoM peakinun UO, ¢ ra3000pa3HbIM
¢ropuctem Bogoposom (HF) mpu temnepatype 300-500°C.

CrnenuajbHO MpeaHa3HAYeHHbIE HJIH MOATOTOBIEHHbIe cucTeMbl Uit kKonBepcuu UF, B
UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UF4 ocymecTBaseTCS MOCPEACTBOM DK30TEPMUICCKOM peakiuu ¢ propom
B peaktopHoil Oamne. UFg KkoHIEHCHpYyeTCs M3 TopsuuX JETY4HUX ra3oB IOCPEACTBOM
MPOMYyCKaHHUA TOTOKA rasza 4epe3 XOJOJHYIO JIOBYLIKY, oxJaxiaeHHyro no -10°C. s
mporiecca TpeOyeTcss HCTOYHUK ra3000pa3Horo Gropa.

CrnennaJbHO NpegHA3HAYEHHBbIE HJIN NOATOTOBJIEHHBIE cucTeMbl 1Js1 koHBepcun UF, B
MeTAJIMYeCKUil ypaH

I[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UF, B MeTalsTn4eCKuii ypaH OCYIIECTBISICTCS TOCPEICTBOM €0 BOCCTAHOBJICHUS
MarHueM (KpyTHbIC MapTHH) WM KajdbliMeM (Mayible mapTuu). Peakiys OCyIIeCTBISETCS
MIPH TEMIIepaTypax BhIIIC TOUKY IuiaBiaeHus ypana (1130°C).
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7.7.

7.8.

Cl'leIII/IaJ'ILHO NpE€AHA3HAYCHHbIEC WX NMOATOTOBJICHHBIC CUCTEMBI /IJI1S1 KOHBEPCUU UF6 B
U0,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF¢ B UO,; MOXKET OCYIIECTBIATHCS IIOCPEIACTBOM OTHOTO U3 TPeX MmporieccoB. B
nepBoMm mpoiecce UF¢ BoccranaBnuBaercs u ruaponusyercs B UO, ¢ HCHOIb30BaHHUEM
Bojiopoaa W mapa. Bo Bropom mpomnecce UFg rumpomnmsyercs pacTBOpeHHEM B BOJE, IS
OCaKACHUS AWypaHaTa aMMOHHS J00aBIIIEeTCS aMMHaK, a JTUypaHaT BOCCTAHABIMBAETCS B
UO; Bogopoaom mipu Temneparype 820°C. Ilpu tperhem mporiecce razoodpasusie UFg, CO,
u NH; cmemmBaroTcs B BoJAe, OCaXIas ypaHWIKApOOHAT aMMOHHUS. Y paHHIKapOoHAT
aMMOHHUSI CMEMIMBAeTCs C TapoM W BogopomoM mipu Temieparype 500-600°C s
npousBoactea UOs,.

KonBepcuss UFgs B UO, 9acTo OCYIIECTBISETCS Ha TIEPBOM CTYIEHH YCTAHOBKH TIO
M3TOTOBJICHUIO TOTUIMBA.

CrnennajJbHO NpeaHA3HAYEHHBbIE HIN MOATOTOBJIEHHBIE cucTeMbl 151 konBepcun UFg B
UF,

ITOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UFs B UF, ocymiecTBisieTcs HOCPEACTBOM BOCCTAHOBJICHHS BOJIOPOIOM.
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