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19 mast 2011 roma
Oo011ee pacnipocTpaHeHue

Pycckuit
SI3pIk OpUruHana: aHMIUHCKUN

[JononHntenbHbIn NpoTokon K CornaweHunto
mexay Pecnybnunkon YepHoropumsa u
MexgyHapoaHbIM areHTCTBOM MO aTOMHOW
9HEeprn o NPMMEHEHNN rapaHTnUn B CBA3N C
[loroBopoM O HepacnpocTpaHeHUU A4epHOro
OpYyXKuns

1. Texkcr JononuurensHoro npotokoia k Cornamenuto mexay PecryOmukoit YepHoropust
U MeXIyHapoJHbIM areHTCTBOM IO aTOMHOI 3HEpPrUu O MPUMEHEHHMU TapaHTHH B CBS3U C
JIOroBOpOM O HEPACIPOCTPAHEHWH SACPHOTO OPYXKHs BOCIPOM3BOAMTCA B HACTOSIEM
JOKyMEHTe JUIsi MHPOpManuu BceX 4wieHOB. COBET YNPaBISIONMX OJOOPHII HACTOSIIHMA
Jononuurensubiit potokon 13 urons 2007 roga. On 6bu1 mognucan 26 mas 2008 roga B
Bene, AcTpus.

2. B coorBerctBUM cO cTaTbhel 17 JlOMOMHUTENBHOTO MPOTOKOJA OH BCTYNHUJI B CHUIY
4 mapra 2011 roma, B nmeHb, Korja ATEHTCTBO mNoiy4ymino oT PecrnyOnmku YepHoropus
MUCHbMEHHOE YBEJIOMJIEHUE O TOM, YTO 3aKOHOJAATEIbHbIE U KOHCTUTYLHUOHHbIE TPeOOBaHUS
YepHoropuu, HeOOXOAUMBIE 11l BCTYIUICHUS B CUILY, BBIIIOJHEHBI.

! Bocipouseneno B noxymente INFCIRC/814.



INFCIRC/814/Add.1
IIpunoxenue

[JononHutenbHbIN NpoTokon K CornaweHunto
mexay Pecnybnnkon YepHoropumsa un
MexayHapoaHbiM areHTCTBOM NO aTOMHOW
9HEPIrNn 0 NPUMEHEHUN rapaHTU B CBA3U C
[loroBOopOM O HepacnpoCTpaHEHNN SOEPHOr0
OpYXusi

[TPUHUMAS BO BHUMAHMUME, uyro Pecny6muka YepHoropus (B AajbHeiiem
uMenyemas “UepHoropueil”) u MexayHapoIHOE AareHTCTBO 10 AaTOMHOM SHEPrHH
(B manpHeimeM wuMeHyemoe "AreHTcTBOM'") sBHsAOTCS ydyacTHUKamu CornamieHust o
IPUMEHEHUU TapaHTUil B CBsI3U ¢ JIOrOBOPOM O HEPACIPOCTPAHEHUU SIIEPHOTO OPYHKHUS
(B manpHeimem umenyemoro "CornamieHueM o rapaTusx"), KOTOpoe BCTYNWIO B CHUIY
4 mapta 2011 roga;

YUUTBIBAS xenaHue MeXIyHapOIHOTO COOOIIECTBa emie Oojice YKPEIUTb PEeKUM
A7IEPHOTO HEPACIIPOCTPAHEHHUS ITyTEM HOBBILIEHUsI IEHCTBEHHOCTH M 3(P(PEKTUBHOCTH CHCTEMBI
rapaHTuii ATeHTCTBa;

HAIIOMUMWHAS, uro AreHTCTBO NpH OCYLIECTBIEHMH TapaHTHHA JOJDKHO YYHTBIBATh
HEOOXOIMMOCTb: M30eraTb CO3/aHMs MPENATCTBUM AKOHOMHYECKOMY U TEXHOJOTMYECKOMY
pa3BUTHIO UEpHOTOpUH MM MEXIyHApOTHOMY COTPYIHHYECTBY B OOJACTH MHPHOM siIepHOM
NeATeNIbHOCTH; COOMIONAaTh JEHCTBYIOIME IIOJIOKEHUs B OOJAaCTH OXpaHbl  3/10pPOBBS,
0e30macHOCTH, (PU3NUECKO 3aIUTHI, a TAKXKE APYTUe IeHCTBYIOMNE TpeOOBaHUS O€30MaCHOCTH
Y TIpaBa OTAENBHBIX JIUL; U IPUHUMATh BCE MEPHI 110 3aIMUTE KOMMEPYECKHUX, TEXHOJIOTMYECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TAaKKEe IPYrod KOH(HICHIHUAIbHOW HH(OpMaluH, KOTOpas
CTaHOBUTCS] €My U3BECTHOM;

[TPUHUMAS BO BHUMAHHME, uyrto wyactora npOBEIECHHWS W HWHTEHCUBHOCTh
MEpOTIPHUSITUH, YKa3aHHBIX B HacToseM [IpoTokose, OyIyT moiep>KuBaThCss HA MUHUMATIBHOM
YPOBHE, COOTBETCTBYIOIIEM IIEIHM TOBBIIICHUS JCUCTBEHHOCTH M 3(PPEKTUBHOCTH TapaHTUN
AreHTCTBa;

HACTOSAIINM Yepuaoropust 1 AT€HTCTBO COIIACHIIUCH O HUKECIIEAYIOLIEM:



CBs3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COTI'JIAIIEHUEM O 'APAHTHUAX

Cratbs 1

ITonoxenus CoriamieHus o TapaHTHUAX NPUMCHAKOTCA K HACTOAILLICMY HpOTOKOHy B TOH MEpe, B
KaKoW OHH COOTBETCTBYIOT ITOJIOKEHUAM HACTOSALICTO HpOTOKOJIa W COBMECTUMBI ¢ HUMU. B ciydae
IIPOTUBOPCUUA MEKIAY IIOJOXKCHUAMU Cornamenus o rapanTudax W IOJIOKCHUAMU HACTOAILICTO
HpOTOKOJ'Ia TOPUMCHSAIOTCS MMOJIOKECHUSA HACTOAIIETO HpOTOKOHa.

HPEJOCTABJIEHUE NTH®OPMALIUN

Cratpa 2

a. ‘-IepHoropHﬂ npeaoCTaBIACT AI‘GHTCTBy 3as1BJICHUC, COACPIKAIIICE:

)

vi)

O6mee onmcanvie U WHPOPMAITHIO, YKA3HIBAIONIYI0 MECTO TPOBEIACHUS OTHOCSIIHUXCS K
AACPHOMY TOINUIMBHOMY HHUKITY HAYYHO-UCCICOOBATCIBCKUX U ONBITHO-KOHCTPYKTOPCKUX
paboT, He CBS3aHHBIX C SACPHBIM MATEPHATIOM, OCYIICCTBISAEMBIX TNe-THO0, KOTOPBIC
(UHAHCUPYIOTCS, TOJMYYHJIM KOHKPETHOE pa3pellieHHe WIH KOHTPOIUPYIOTCS WU
OCYIIECTBISIOTCS OT UMEHU YepHOTropHu.

OmnpeneneHHy0 ATEHTCTBOM Ha OCHOBE OXKHJAeMOTO TOBBIIIEHUS JEHCTBEHHOCTH HITH
3¢ (GEeKTUBHOCTH M COTJIacOBaHHYI ¢ UYepHoropueidl uH(pOpMAIMIO O Kacaromeics
TapaHTUH SKCIUTYaTAlMOHHON JESTEIBHOCTU HA YCTAHOBKAX U B MECTaX HAXOXKJCHUS BHE
YCTaHOBOK, T/ie 00OBIYHO UCTIONB3YETCS SACPHBIA MaTepHall.

OO1ee onrcanne KKIAOTO 3/IaHUS Ha KaXKJIOW IUIOMIAJIKE, BKIFOYAs €r0 UCIIOIh30BaHHE,
W, €CIIM DTOTO HEOCTATOYHO - OMMHMCAHUE €0 CONEPKUMOTO. OTO OMUCAHWE BKIFOYAET
KapTy TaKoW IIIOMIAIKHU.

Onucanne Macmraba omepandid JUis  KaXJIOT0 MecTa HaXOXKIEHHUS, WMEOIIEro
OTHOIIIEHUE K JIeITeIbHOCTH, YkazaHHoU B [Ipunoxkenun I k HacTosemy [IpoTokoiy.

HNudopmanyio, yKa3plBalOUIYI0 MECTO HaXOXKICHHS, IKCIUTyaTalMOHHOE COCTOSHHE U
OLICHOYHbIC TONOBBIC MPOM3BOJACTBEHHBIE MOIIHOCTH YPAaHOBBIX PYIHHKOB U
000TaTUTENBHBIX YCTAHOBOK U TOPUEBBIX 000TaTUTENBHBIX YCTAHOBOK U CYIIECTBYIOIIUI
roJoBOH 00BEM NPOM3BOACTBA TAaKMX PYJHHKOB W OOOTaTHTENBHBIX YCTaHOBOK JUIS
YepHoropuu B 1enoM. YepHOropusl MpenocTaBisieT MO 3alpocy ATEHTCTBAa JAaHHBIE O
CYLIECTBYIOLIIEM TOJOBOM O0O0BEME MPOU3BOJCTBA  OTIEJIBHOIO DPYIHUKA WIN
oboraruTensHON ycTaHOBKH. [lpemocraBienue 3Toii mHGopManmuu He TpeOyeT BeldeHUs
nogpoOHOro y4eTa siIepHOro MaTepuana.

HNHpopmarmio 0OTHOCUTENHFHO UCXOTHOTO MaTepralia, KOTOPHIH elle He JOCTUT COCTaBa U
YUCTOTHI, KOTOPBIE IETAIOT €r0 MPUTOJHBIM AJISl U3TOTOBJICHUS TOIUIMBA MJIM U30TOIMHOTO
oboraIieHns, BKIIOYArOIIyIO:

a) KOJMYECTBa, XUMHYECKUH COCTaB, MCIOJIB30BAHME WM MpeArojaraemMoe
WCTIOJIb30BaHME TAKOTO MaTepraia, He3aBHCHMO OT €0 SIIEPHOTO WIH HEeSJIEPHOTO
WCITOJIB30BAHUSA, IUIS KaXKIOTO MECTa HaxXOXKIeHWs Ha YUepHOropmu, B KOTOPOM
TakoW MarTepuan TMPUCYTCTBYET B KOJUYECTBAX, IMPEBBIMIAIONINX JIECAThH
METPUYECKUX TOHH ypaHa W/WIU [BallaTh METPUYECKHX TOHH TOpHUS, a It
IPYTUX MECT HAXOXICHHS ¢ KOJWYecTBaMH 0Ooyiee OJTHONW METPHUYECKON TOHHEI -
obmiee KOMMYeCTBO isi UepHOropuM B IETIOM, €CIH STO 00IIee KOJIHMYeCTBO
MPEBBIIIAET JECATh METPUUECKUX TOHH YpaHa WIM JBaIIaTh METPUYCCKUX TOHH
topus. llpenocraBnenue sToit MHPOpManUK He TpeOyeT BeIeHHS MOAPOOHOTO
yd4eTa siIepHOro MaTepuaa;



vii)

viii)

b) KOJINYECTBa, XWMHMUYECKUUA COCTAaB W TNYHKT Ha3HAYEHUs KaXKJIOW IKCIOPTHOMH
IIOCTaBKH U3 qepHOFOpI/II/I TaKOIro Marcpuaja i1 KOHKPETHBIX HEAACPHBIX ueneﬁ B
KOJIMYECTBaX, MIPEBBIIAONINX

1) JECSITh METPUUECKUX TOHH YpaHa, WK JJI IOCIEA0BATEIbHBIX 3KCIIOPTHBIX
MIOCTaBOK ypaHa u3 UepHOTOPUH B OJHO M TO K€ TOCYIApCTBO, Kakaas W3
KOTOPBIX MEHEE AECITH METPUUECKUX TOHH, HO CYMMa KOTOPBIX MPEBBIIIACT
JECSITh METPUUECKUX TOHH B TEUCHUE rOAa;

2) IBaIIaTh METPHUYECKMX TOHH TOPHS, WIH JUIT IIOCIEIOBaTEIbHBIX
AKCIIOPTHBIX MTOCTAaBOK TOPHS U3 UepHOTOpHUH B OJTHO U TO K€ TOCYIAPCTBO,
KaKOass W3 KOTOPBIX MEHee [BajllaTh METPUYEeCKHX TOHH, HO CyMMa
KOTOPBIX MPEBHINIAET ABAAIATh METPUISCKUX TOHH B TEUCHHE T0/Ia;

C) KOJIM4YECTBA, XUMHUYCCKUAMN COCTaB, MCCTO HAXOXIACHHA B HACTOALICC BpPEMA U
HCIIOJIB30BAHUE WK [MPEAIojaraceMoc HMCIOJb30BAHUC KaXka0it HMHOpTHOﬁ
IIOCTAaBKHU Ha llepﬁoropmo TAaKOIro Marcpuaja Ijil KOHKPETHBIX HCAACPHBIX ueneﬁ
B KOJIMYECTBAX, NPCBLIMIAOIINX

1) ACCATH MCTPUUCCKUX TOHH YypaHa, WKW JJIA MMOCICAO0BATCIIbHBIX UMITOPTHBIX
IMOCTAaBOK YypaHa Ha LIepHOl"OpI/IIO, Kaxaass U3 KOTOPBIX MCHEC OCCATHU
MCTPUYCCKUX TOHH, HO CyMMa KOTOPBIX IPEBBIMACT ACCATH MCTPUUYCCKUX
TOHH B TCUCHHC roja,

2)  nmBainaTh METPUYECKUX TOHH TOPHS, WM M8 TOCIEIOBATEIbHBIX
MMITOPTHBIX TIOCTAaBOK TOpHWS Ha YepHOropwio, Kaxkaas U3 KOTOPHIX MEHee
JIBAIIATH METPUUYCCKUX TOHH, HO CyMMa KOTOPBIX NPEBBIIIACT BAIATh
METPUYECKUX TOHH B TEUCHUE TOJIa;

npu TOM IIOHUMAHHH, UYTO MPCACTABICHUC I/IH(l)OpMaLII/II/I 0 TakKOM MaTrepualjie,
MMpEAHASHAYCHHOM [UIA HEAACPHOI'O HCIIOJIB30BaHHUA, IIOCJIC TOro KakK OH JOCTHUIHET
OKOHYATEeJIbHOM (I)OpMI:I CBOCTO HEAACPHOI'O UCITIOJIb30BaAHN, HE Tpe6yeTC$1.

a)  uHpOpPMALMIO OTHOCUTEIHHO KOJHMYECTB, BHIOB HCIOJB30BAaHUI U  MECT
HaXOXKJCHUS SJEPHOTO MaTepuaia, OCBOOOKICHHOTO OT FAPaHTHH B COOTBETCTBUH
co ctarbeit 36 CornaimeHus o rapaHTusx;

b)  WHpOPMAIUIO OTHOCHTENBHO KOJIMYECTB (KOTOpask MOXKET UMETh (OPMY OLICHOK) H
BUJIOB HCIIOJb30BaHHUS B KAXKIOM MECTe HAXOXJICHUS SJCPHOTO MaTepuana,
0CBOOOXKACHHOTO OT TapaHTHIl B COOTBETCTBUM cO craTheld 35 b) Cornamenus o
rapaHTUsIX, HO €lle He HAaXOMAIIErocs B OKOHYATeNbHOH (opMe Al HesAEpPHOTO
WCTONIb30BaHMs, B KOJHMYECTBAX, IMPEBBINIAIOIINX YKa3aHHbIE B CTaThe 36
Cormamenusi o rapantusx. llpemocraBiieHne 3Toil WHMOpPMamuM He TpedyeT
BEJICHUS MMOIPOOHOTO yueTa siISpHOro MaTepHania.

HNHdopMaro OTHOCUTENFHO MECTa HaXOXKACHHUS WK JanbHeimeil 00paboTKH 0TX0I0B
CpPEIHEro  WIM  BBICOKOTO  YPOBHS  aKTMBHOCTH, COAEPXKAIMX  IUIyTOHHH,
BBICOKOOOOTAIIEHHBIH ypaH WM ypaH-233, B OTHOLIEHHWH KOTOPBIX TPUMEHEHHE
rapaHTuii ObIJIO MPEKpaIIeHO B COOTBETCTBUH cO cTarbeil 11 CormamieHus o rapaHTHsIX.
Jns uenu naHHOTO MYyHKTa "HanbHeidmmas oOpa®oTka"' He BKIIIOYAET IEepEeyImaKOBKY
OTXOJIOB WJHM WX JajbpHeilllee KOHAWUIMOHHPOBAHHWE, HE MpPeayCMaTpUBAIOIIEe
pa3zeneHus 3JIEMEHTOB, I XpaHEHHsI U 3aXOPOHEHUSI.

Crenyromyro  WH(QOpPMAITMIO  OTHOCHUTEIHHO  COTJIACOBAHHOTO  OOOpYIOBaHUA |
HEesIEPHOT0 MaTepuaia, nepedncieHnsix B [Ipunoxenun II:

a) M0 KaXIOH SKCIOPTHOW ToOcTaBKe H3 UepHOTOpHHM Takoro oOOpyAOBaHHS U
Marepuaa: UICHTUDUKATIHS, KOJIMYECTBO, MECTO MIpeoIaraeéMoro
WCIIONIb30BaHUSI B TOCYJApCTBE-TOIyYaTeie W JaTa WIM B COOTBETCTBYIOIIHUX
CITyJasx OXHIaeMasi 1aTa SKCIIOPTHOM MOCTABKH;



b) 0 KOHKPETHOMY 3ampocy ATeHTCTBa, IMOATBEepXKIeHue YepHoropuen Kak
UMIIOPTUPYIOIIUM TOCYNapCTBOM HWH(OPMAIMH, NPEAOCTaBICHHONW ATEHTCTBY
JPYTMM TOCYJIapCcTBOM B OTHOIICHHM SKCIIOPTa TaKOro O00OpyAOBaHUS U
Marepuana Ha UepHoroputo.

X) OO6mme 1IaHel Ha MPEACTOANUN NECATUICTHUN TEpPHUOJ, HMEIONINE OTHOIIEHHE K
Pa3BUTHIO SIACPHOTO TOIUIMBHOTO IMKJIA (BKIIOYAs IUIAHUPYEMBIE OTHOCSIIHECS K
SIIEPHOMY TOIUTMBHOMY LIMKIIY HAYy4YHO-HUCCJIEIOBATEIbCKUE U ONBITHO-KOHCTPYKTOPCKHE
paboThI), KOTJa OHH YTBEPKICHBI COOTBETCTBYIOIIMMH KOMIICTCHTHBIMH OpraHaMH Ha
UYepHoropuu.

YepHoropusi MpuiaraeT Bce pa3yMHbIC YCHJIHSA, C TEM 4YTOObI MPEIOCTaBUTh ATEHTCTBY
CIIEIYIOIY 0 HH(DOPMAILIHIO:

1) oOmiee omucaHue W WHGOPMAIHMIO, YKA3hIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIUXCS K
SJIEPHOMY TOIUTMBHOMY IHKITy Hay4YHO-HCCIIETOBATENECKAX U OMBITHO-KOHCTPYKTOPCKIX
pa60T, HE CBA3AaHHBIX C ANCPHBIM MaT€puaioM, KOTOPLIC KOHKPETHO OTHOCATCA K
o0orarnieHuto, mepepadoTKe SIISPHOTO TOTLTUBA UM K 00pabOTKe OTXOI0B CPEIHErO HITU
BBICOKOTO YPOBHSI aKTHBHOCTH, COJIEPKAINX TUTyTOHHH, BBICOKOOOOTAIIEHHBIN YpaH WU
ypaH-233, OCYIIECTBIIEMBIX ~ THe-mubo Ha UYUepHOropmu, HO KOTOpPHIE HE
(UHAHCUPYIOTCS, HE MONYYMJIM KOHKPETHOTO pa3pelIeHHs] WM HE KOHTPOJIHPYIOTCS
UYepHoropueil WM HE OCYHIECTBISIIOTCSA OT uMeHH YepHoropuu. [lng menu maHHOTO
myHKTa "00paboTka" 0TX0M0B CPEAHETO WIIH BBICOKOTO YPOBHS aKTUBHOCTH HE BKITFOUACT
MEPEYMAKOBKY OTXOAOB WJIM HUX KOHAMIHOHHUPOBAHUE, HEC MpCaAyCMaTpHUBaromec
paszeneHus SJICMEHTOB, IS XPaHSHUSI MU 3aXOPOHCHUSI.

ii)  oOmee omucaHWe JEATEIBHOCTH M  CBEACHUS O JIMIIE WIH OpraHHu3alluH,
OCYLICCTBISIFOIMX TAKyH JESATENbHOCTh B OIPEICICHHBIX ATEHTCTBOM MECTax
HaxXOXKICHUS 3a TpeleliaMy IUIOUIAAKH, KOTOpBIC, M0 MHEHUIO ATCHTCTBA, MOTJIH OBl
(YHKIIMOHAIBHO OBITH CBSI3aHBI C IEATENFHOCTHIO HAa 3TOH miomanke. IlpenocraBienue
TakoW WHQOpMAaIUH SBISIETCS TMPEIMETOM KOHKpeTHOro 3ampoca ArentcTBa. OmHa
NPEIOCTABISIETCS B KOHCYJIBTAIIMN C ATEHTCTBOM U CBOEBPEMEHHO.

Mo 3ampocy ArenrcTBa UepHOTOpHS NaeT yTOUHEHUS] WU pa3bsiCHEHHS 0001 WHPOpPMAIVH,
MIPEIOCTABICHHON B COOTBETCTBUM C HACTOAIIEH cTaThell, B TOW CTENEHH, B KOTOPOU 3TO MMEET
OTHOIIIEHUE K 1IN TapaHTHH.

Cratpa 3

UYepHoropust mpenocTaBiser AreHTCTBY B TeueHue 180 gHEW mmociie BCTYIUICHHS B CHUTY
HacTosmiero [Iporokona nHpopMaIHio, 0 KOTOPOI TOBOPHUTCS B cTaThe 2.a.1), iii), iv), V), vi) a),
vii) ¥ X) ¥ B cTaThe 2.b.1).

UepHOTOpHS IPEeIOCTABISICT ATEHTCTBY 10 15 Mast Ka)I0ro roja oOHOBJICHHYIO HHPOPMAITHIO,
0 KOTOpOW TOBOpPUTCA B IYHKTE a. BBbIIE, 3a MEPUOJ, OXBATHIBAIOIIMI MpPEaIeCTBYOUIUN
KaleHaapHeiii rog. Ecnu panee mpenocraBieHHas WH(pOpMAaNus ocranachk 0e3 W3MCHEHH,
UepHoropus yBeJOMIISET 00 STOM.

UepHoropusi mnpenocraBisieT ATEHTCTBY 10 15 mas KOKIOTo Toma WH(opMaImio,
OMpeCICHHYI0 B cTarhe 2.a.vi) b) M ¢), 3a TNEpHUOJa, OXBATHIBAIOIIUN MPEIIICCTBY IO
KaJIeHAApHbBIN TOJI.

UepHOropusi €KEKBapTaJbHO MPEIOCTaBIsICT ATEHTCTBY WH(MOPMAIUIO, OMNPEICIICHHYIO B
crarbe 2.a.ix) a). OTa uHpOpMAaIHs MPEAOCTABISICTCS B TEUSHHE IIECTHIECATH IHEH Iocie
OKOHYaHMSI K&KIOT0 KBapTasa.



UepHoropus mpenocTaBiseT ATEHTCTBY HHGOpPMAIIUIO, OMPEICICHHYI0 B CTaThe 2.a.viii), 3a
180 mHeil 10 ocymiecTBIEHUS JanbHeWmnei oOpaboTrku, W 10 15 mas kaxkzoro rona
uHpOpManuio 00 W3MEHEHHSX MECT HaxOXIeHHS 3a IEepHOA, OXBaTBHIBAIOIINN
MPEIECTBYIONIMI KalleHIapHbIi TO/I.

YepHoropusi M ATEHTCTBO JIOTOBapUBAIOTCS O BPEMEHHM M 4YacTOTE IPEJOCTaBIICHHUS
WHOPMAINH, ONIPEICTICHHON B cTaThe 2.a.11).

UYepHoropus mpeaocTaBiisieT ATEHTCTBY WH(GOpPMAIINIO, ONpPEeIeHHYI0 B cTaThe 2.a.ix) b), B
TeYeHNE MIECTUACCATH JTHEH Iocie OCTYIUICHHS 3aIpoca 0T ATeHTCTBa.

I[OHOJIHI/ITEJII)HHﬁ JOCTYII
Cratpa 4

HI/I)KCCJ'IGI[YIOH_ICG IIPUMECHACTCA B CBA3U C OCYIIECTBJICHHEM JOIIOJIHUTCIBHOTO OOCTYyIla B

COOTBETCTBUHU CO cTaThel 5 HacTosuero [Iporokona:

a.

ATEHTCTBO HE CTaBUT LIEJIN MEXAaHUCTHUECKH WM CUCTEMAaTHUECKH MPOBEPSTh HHPOPMALHIO, O
KOTOpOW TOBOPHUTCS B CTaThe 2, OAHAKO ATEHTCTBO UMEET JOCTYTI K:

i) MOOOMy MeCcTy HaXOXIeHHs, O KOTOPOM TOBOPHTCS B cTaThe 5.a.i) wim ii), Ha
BBIOOPOYHOH OCHOBE C IIENBI0 00ECTICUCHHsI YBEPEHHOCTH B OTCYTCTBHU HE3asBICHHBIX
AIEpHOTO MaTepualla v AeITeIbHOCTH;

i)  JI000My MECTy HaxOXXIEHHS, O KOTOPOM TOBOPUTCS B cTaThe 5.b. miam c., B MeIX
pellleHus] BOIMPOCA, CBSI3aHHOTO C IPABHJIBHOCTBIO W TOJHOTOW HWH(pOpMAIVH,
MPEIOCTABJICHHOH B COOTBETCTBHM CO CTaThell 2 WIM B LENIX YCTpaHSHHS
HECOOTBETCTBUS, CBI3aHHOTO C 3TOH WH(POPMAIIHEH;

iii)  mMoOOMYy MecTy HaxOXIEHHA, O KOTOPOM TOBOPHTCSl B CTaThe 5.a.iii) B TOW cTemeHH, B
KOTOpOH OTO HEOOXOMUMO ATEHTCTBY IS TOATBEPKIACHUS IUIS IIEJeH TapaHTHiH
3asiBJICHUS] YEpHOTOPHH O CTaTyce YCTaHOBKH MM MeCTa HaXOXKICHUS BHE YCTaHOBOK,
r7ie paHee OOBIYHO MCIONIB30BANICS SIEPHBIA MaTepHal, Kak CHATBIX C 3KCILTyaTalluH.

1) 3a WCKITIOYEHWEM CJIydaeB, yKa3aHHBIX B IIYHKTE i) HIKE, ATCHTCTBO HaINpaBisieT
YepHoropuu MnpeiBapuTeIbHOS YBEIOMIICHHE O IOCTYIIE 10 KpaliHel Mepe 3a 24 yaca;

ii) B OTHOIIEHWH JOCTyNa K JIOOOMY MECTy Ha IUIOIIAIKe, KOTOPHIH 3alpalimBacTCs B
COYCTAaHNH C TIOCCIICHHSMHU JUIS MPOBEPKH HHPOPMAIMM O KOHCTPYKLIMH WIH C
WHCHEKIMSAMHU U CIIeNUANBHBIX IleNiell Wi OOBIYHBIMA HMHCIEKIHUAMUA Ha 3TOH
TUIOMIAKE, CPOK IIPEeIBapUTEIHHOTO YBEAOMIICHHUS, €CIIH ATEHTCTBO oOpamiaercs ¢
3ampocoM 00 ATOM, COCTABIISIET, IO KpallHel Mepe, ABa Yaca, OJHAKO B UCKIIIOUUTEIBHBIX
00CTOATEIHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacoB.

HpeZ[BapI/ITeJILHOG YBCAOMJICHHUEC HAIIPABIIACTCA B NHWUCBMCHHOM BHIAC M B HCM KOHKPETHO
YKa3bIBalOTCA NPUYUHBI JOCTYyIAa U ACATCIIBHOCTH, KOTOpasA AOJIKHA OBITh OCYHICCTBJICHA BO
BpEMs TaKOTO JOCTYyIIa.

B ciydae Bompoca M HECOOTBETCTBHSI ATEHTCTBO MpeAocTaBiseT YepHOropur BO3MOKHOCTh
JaTh Pa3bsACHEHHWE M CIIOCOOCTBOBATH PEIIECHHIO 3TOrO BOMPOCAa WM YCTPAHEHHIO 3TOTO
HEcOoOTBeTCTBUS. Takas BO3MOXKHOCTh OyZeT IPEeAOCTaBIATHCS A0 HANpaBlICHUS 3aIlpoca O
JIOCTyTIe, €CIM TOJBKO ATEHTCTBO HE COYTET, YTO 3ajJiepXKa B TPEIOCTAaBICHHH OCTYyIa,
BO3MOXKHO, HaHECeT yuiepO LeH, C KOTOPOW 3ampalinBaeTcsi 3TOT JOCTyn. B mrobom ciydae
ATEHTCTBO HE AeaeT KaKuX-JIMOO BHIBOJIOB B OTHOILLIEHHWH BOIIPOCA WIIM HECOOTBETCTBUS 10 TEX
nop, moka YepHoropuu He OyJIeT MpeIOCTaBlIeHa TaKast BO3MOKHOCTb.



Ecnu ¢ YepHoropueil He JOCTUTHYTO HHOM JOTOBOPEHHOCTH, JOCTYII OCYIIECTBISETCS TOJBKO B
TeUEHUE OOBIYHOTO PabOUETo ITHS.

YepHoropusi UMeeT IIPaBO Ha COINPOBOXKAECHHE HHCIEKTOPOB ATEHTCTBA BO BpPEMs AOCTYIa
MpeACTaBUTENIMH  YepHOTOpHUH TIpH YCJIOBHH, UYTO 3TO HE 3aJepKUBAET BBINIOJHEHHE
WHCTIEKTOPaMHU CBOMX (DYHKLHUI WM HUHBIM 00pa30M HE MPENATCTBYET ITOMY.

Cratba 5
UepHoropus nmpeocTaBiseT ATeHTCTBY AOCTYII K:
1) T000MY MeCTy Ha IUTOIIAIKE;

i)  gro0OMy MeCTy HaXOXJICHHS, ompeneilcHHoMYy YepHOTopwed B COOTBETCTBHH CO
cTarbeit 2.a.v)-viii);

iii)  moOOH CHATOM C OSKCIUTyaTalMH YCTaHOBKE WIIM CHATOMY C DOKCIUTyaTallud MeECTy
Hax0XKJCHUS BHE YCTAHOBOK, I paHee 0OBIYHO MCIOJIB30BANICS SICPHBIA MaTeprall.

T000MY MECTY HaXOXACHHS, OTIpeaieIcHHOMY UepHOTOpHEH B COOTBETCTBUU CO CTaThe 2.a.1),
cTarbeli 2.a.1v), crarbel 2.a.1x) b) wiau cratheit 2.b., MOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MyHKTE a. 1) BBIIIIE, IPU YCIOBUU, YTO, e€clii YepHOTOpHrs HE MMEET BO3MOXHOCTH MPEIOCTABUTH
Tako mgoctym, YepHoropus mnpuiaraeT BCe pa3yMHbIE YCHIHS JJI HE3aMEIIUTEIBHOTO
VJIOBJICTBOPEHUS TPeOOBaHM ATEHTCTBA C TOMOIIBIO HHBIX CPEJICTB.

J000MY MECTY HaXOKIECHHs, OTIpeIeIeHHOMY ATEHTCTBOM, IIOMUMO TeX MECT HaXOXXICHHS, O
KOTOpPBIX TOBOPUTCS B MYHKTax a. U b. BBILE, B IeNsIX 0TOOpa Mpod OKpysKalomied cpeasl B
KOHKPETHOM MeCTe HaXOXXJEHHs TIpU YCIOBHH, 4TO, eciau UepHOropusi He MMeeT BO3MOKHOCTH
MPEIOCTaBUTh TaKOW JOCTyI, UepHOTropHus TmpHiaraeéT BCE€ pasyMHBIE YCHIUS s
HEe3aMeUIMTEIbHOTO  YIOBJIETBOPEHUsI TpeOoBaHMK ATEHTCTBA B TNPWISKAINIMX MeCTax
HAXOXKJICHUS HITH C TIOMOIIBIO UHBIX CPEJICTB.

Cratpsa 6
[Ipu ocymmecTBIIeHNH CTATHH 5 ATEHTCTBO MOXET BBITOTHATH CIICTYIOIINE BUIBI eI TCILHOCTH:

B oTHOmEHNN MOCTyIIa B COOTBETCTBHUH CO CTAThEH 5.a.1) Wi iii): BU3yanbHOE HaOIOIeHUE,
0TOOp MpOO6 OKpYKAIOIIEH Cpelbl; MCIOIb30BAHUE YCTPOMCTB AJsl OOHAPYKEHHUS U U3MEPEHUs
panuanyy; onevyaTbIBAHWE M NPUMEHEHHUE APYTHX HICHTU(GHUIMPYIOLIMX M YKa3bIBAIOLINX Ha
BMEILIATEIbCTBO YCTPONUCTB, ONPEACICHHBIX B JIONOIHUTEIBHBIX MOJIOKCHUAX; U IPUMEHEHHE
JIpyrux OOBEKTHUBHBIX Mep, TEXHHWYECKas OCYIIECTBUMOCTh KOTOPBIX OblLIa MOATBEP)KICHA H
UCIIOJIb30BaHUE KOTOPBIX ObUIO coriacoBaHo CoOBETOM yHpaBISIOMMX (B JAajbHEHIIEM
nMeHyeMbIM "CoBeToM") U TOCIie KOHCYJIBTAIui MeXay ATeHTCTBOM U UepHoropueii.

B oTHOMIEHNN MOCTyIIa B COOTBETCTBUH CO CTaThel S5.a.1i): BH3yallbHOEC HAOIOACHHE; MTOICUET
VYETHBIX EJMHUIl SJOEpHOr0 Marepuana; Hepaspyllalolue HW3MEpeHHs W OoTO0p Mpoo;
WCIIOJIb30BaHNE YCTPOMCTB AJSl OOHapyKEHUS M H3MEPEHUs paJualvi; U3yYeHHE YUYETHBIX
JOKYMEHTOB, KacCaroIIUXCsl KOJMYECTBA, MPOUCXOKACHUS M Pa3MELICHUS MaTepuana; oToop
mpo0 OKpyKaromieil cpelapl; M TMpUMEHEHHEe APYyTuX OOBEKTHUBHBIX MeEp, TEeXHHUYEcKas
OCYILIECTBUMOCTB KOTOPBIX OblIa MOATBEPKACHA M UCTIONb30BaHHE KOTOPHIX OBIJIO COTTIaCOBAHO
CoBeToM U mociie KOHCYJIbTauui Mexay ATeHTCTBOM U YepHOropuei.

B oTHOmIEHNN MOCTYIIa B COOTBETCTBHH CO CTaThel 5.b.: BH3yanmpHOE HAOIIOAEHUE; 0TOOp TIPO0
OKpY’Kalolllel Cpeabl; UCTONB30BAHUE YCTPOMCTB Il OOHAPYKEHHSI M M3MEPEHHUS palualliy;
M3YYCHUE KACAIOUINXCS TAPAHTHI MPOU3BOJICTBEHHBIX U OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
MpUMEHEHNE JPYTUX OOBEKTUBHBIX Mep, TEXHHYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOITBEPIKACHA U MCIIOB30BaHNE KOTOPHIX OBLIO cormacoBaHo COBETOM U MOCIE KOHCYIIbTAlUN
MeXly ATeHTCTBOM M YepHOTropHei.

B oTHoIIEHUM O0CTyNa B COOTBETCTBUU CO CTaThel 5.C.: 0TOOP MPoO OKpykKaroled cpeibl U B
cilydae, eclii pe3yibTaThl HE TO3BOJSIOT PEIINTh BOMPOC WM YCTPAHUTh HECOOTBETCTBHE B
MECT€ HaxOXJEHHsS, OIpeJeJeHHOM ATEeHTCTBOM B COOTBETCTBUM CO CTaTbel S.c.,
WCIOJb30BAHHE B 3TOM MECTE€ HAXOXJCHUS BU3YAIBHOTO HAOJIOJCHUS, YCTPOWCTB st
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oOHapy>KeHUsI ¥ U3MEPECHUS PaJvalliyi ¥ IPUMEHEHHE II0 COTIACOBAHUIO MeXIy UepHoropuei
1 ATEHTCTBOM APYTUX OOBEKTUBHBIX MEP.

Cratpa 7

a. ITo mpocsbe YepHoropun AreHTCTBO W UepHOropus IOTOBAapHUBAIOTCS B OTHOLICHUHU
peryupyeMoro JocTyna B paMkax Hacrosmero IIporokonma ¢ mHenbro NpesoTBpalICHHS
PAacKpHITHST YYBCTBUTENBHON C TOYKM 3PEHHUS SAEPHOTO PaCHpOCTpaHEHHs HWH(OpMAaIH,
BBITIOJTHEHUSI TPEOOBaHUH 0€30MaCHOCTH WK (PU3MYECKON 3alIUTHl WK C LeJbl0 00ecTiedeHus
3alIUTBl HaxXoIMIIeics B YacTHOH COOCTBEHHOCTH MM KOMMEDPYECKH UyBCTBUTEIIBHOMN
uHpopmanuu. Takue JOTOBOPEHHOCTH HE TPEMATCTBYIOT ATEGHTCTBY OCYIIECTBIISITH
JeSITeNbHOCTD, KOTOpas SBJIETCS HE0OX0AUMON ISl oOecreueHus! yOeIuTeIbHOH YBEpEHHOCTH
B OTCYTCTBHH HE3asIBIICHHBIX SAEPHOIO MaTEpHana U JeSTENbHOCTH B COOTBETCTBYIOLEM MECTE
HaXOKAEHUs, BKIIOUYasi peLIeHne Jr000ro BOIpoca, OTHOCSIIETocs K MPABUIBHOCTU U IOJIHOTE
UHPOpPMAaIMK, O KOTOPOH TOBOPHUTCS B CTaThe 2, WM YCTPaHEHHUE HECOOTBETCTBHA,
OTHOCSIIErocs K 3TOH HH(OpManuu.

b. UepHOTOpusT MOXET NPU NPETOCTABICHUH WH(OOPMAIMH, O KOTOPOW TOBOPHUTCS B CTaThe 2,
I/IH(i)OpMI/IpOBaTI) ATeHTCTBO O MecTax Ha ImIomaake UjiIn B MECTC HAXOXKACHHA, Ha KOTOPBIX
MOXKET MPUMEHSATHCS PETYIUPYEMBIA TOCTYIIL.

c. Jo BcTymieHus B cuiy MOOBIX HEOOXOTUMBIX JlOMONHUTENBHBIX MOJIOKEeHUH YepHoropus
MOXET MPUOETHYTh K PETYIUPOBAHUIO JOCTYIa B COOTBETCTBHH C TIOJIOKEHHSMU IYHKTA a.
BBIIIIE.

Cratbsa 8

Huuto B Hactosiiem IIpoTokosie He mpenarcTByeT UepHOTOpUU NPEeaOCTaBIsITh ATEHTCTBY
JOCTYyIlI K ME€CTaM HaxOXJACHHUA B AOIMOJIHCHHE K TEM, O KOTOPLIX TOBOPUTCA B CTATbhAX 5m 9, nIn
MPOCUTh ATEHTCTBO O MPOBEIECHUH ACSITEIHLHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXKIICHUS.
ATeHTCTBO He3aMeJIUTENIFHO NpHjaraeT BCE pa3yMHBIE YCHIIMS IS OCYIIECTBICHHS ACWCTBUIN B
COOTBETCTBHH C TaKOU MPOCKOOH.

Cratpa 9

UYepHoropus mpenocTaBiser ATEHTCTBY AOCTYII K MECTaM HaXOXKJIEHUS, OTpPeIeIeHHBIM ATEHTCTBOM
s orbopa mpoO OKpyKamomiedl cpenbl Ha OOMIMPHOW TEPPUTOPUH, MPH YCIOBHH, YTO €CIH
YepHoropus He UMeET BO3MOXHOCTH NPENOCTaBUTh TakOW AOCTYI, To YUepHOropus mpuiaraer Bce
pa3yMHBIE YCHIUS JJs YIOBIETBOPEHHS TpeOOBaHWN ATEHTCTBA B aIbTEPHATUBHBIX MeECTax
HaXOXICHUSA. ATEHTCTBO HE 3alpalliiBacT TaKOH JOCTYI IO TeX IOp, TOKa 0TOOP MPOO OKpyKArOIIeH
cpenbl Ha OOIIUPHON TEPPUTOPUH U MPOLICTyPHBIE MEPHI JIJIS €ro MPOoBeACHMs He 0100peHb CoBeTOM
Y HE TIPOBEJICHBI KOHCYJIBTAllUK MEXIy ATEHTCTBOM U YepHoropueii.

Cratps 10
AreHTcTBO HH(pOpMHPYET UepHOTOpHIO 0!

a. JesTenpsHOCTH, OCYIIECTBICHHON B paMKax Hactosulero [IpoTokona, BKIOYas IeATEeIbHOCTD B
OTHOIIIEHUH JIFOOBIX BOIPOCOB HMIIM HECOOTBETCTBHUM, KOTOPhIE ATEHTCTBO JIOBEIIO IO CBEICHUS
UepHoropuu, B TmpeAenax MIECTUAECATH THEW TMOcCie OCYIIECTBICHUS ATEHTCTBOM 3TOU
JIeATEITbHOCTH.

b. PesynpraTax nesTENbHOCTA B OTHOIICHHWH JIFOOBIX BOIPOCOB WIJIM HECOOTBETCTBHIA, KOTOPBIC
ATeHTCTBO JIOBEJIO 10 CBeAeHua YepHOropmu, Mo BO3MOXXHOCTH CKOpee, HO B JIIOOOM ClTydae B
TEUCHUE TPUIIATH JHEU MOCIIE MOIYICHIS] ATEHTCTBOM 3THX PE3yJIbTAaTOB.

C. BBIBO,I[&X, KOTOpBIE OHO CACAJIO0O B PE3yJIbTAaTC CBOCHM JCATCIBHOCTH B COOTBETCTBHUHU C
HaCTOAIIUM HpOTOKOJIOM. Takue BBIBOABI TPEAOCTABIIAIOTCS CKECTOAHO.



HA3HAYEHUE UHCIIEKTOPOB A'EHTCTBA

Cratpsa 11

a. 1) I'enepanbHBIil qUpeKTOp yBenomusieT YepHoropuio o6 yrBepikaeHun CoBETOM J1000Tr0
JOJDKHOCTHOTO JiMia AreHTCTBa B KayecTBE HHCIEKTOpa IO rapaHtusM. Ecim
YepHoropusi He u3BemaeT [ eHepaIbHOTrO IUPEKTOpPa O CBOEM OTKJIIOHEHHH TaKOTO
JOJDKHOCTHOTO JIMIA KaK WHCIEKTopa Uil YepHOropHH B TEUEHHE TPEX MECSIEB Mocie
MOJTy4YeHUs] yBemOoMJIeHHs 00 yTBepkaeHHH COBETOM, MHCIEKTOpP, O KOTOPOM TaKUM
o0pa3om yBenomieHa UepHoropus, cauTaeTcsi Ha3Ha4eHHBIM Ha YepHOropuio;

i)  I'eHepanbHBI AUPEKTOp, MAEHCTBYS B OTBET Ha mpockOy YepHoropuu uiIM 1O
COOCTBEHHON WHHUIMATHBE, HE3aMEMJIUTEIbHO HHpOpMupyeT UepHoropuio o0 OT3BIBE
Ha3HaYCHHUs JII0O0T0 TOJDKHOCTHOI'O JINIA B KAYECTBE MHCIIEKTOpa i YepHoropuu.

b. YBenomieHue, 0 KOTOPOM TOBOPUTCS B IIYHKTE . BBIIIE, CYUTACTCS IIOJy4YEHHBIM UepHOoropuei
yepe3 ceMb AHEH mociie AaThl HampaBieHHs ATEHTCTBOM TaKOro yBeIOMJICHHs UepHoropuu
3aKa3HOM KOPPECTIOHICHITUEH.

BU3bI
Cratbs 12

UepHoropusi B TEUeHHE OJHOTO Mecslla IOCNe IONy4YeHHs 3ampoca o0 3TOM B ciydae
HEOOXOAMMOCTH TPEAOCTABIAET yKa3aHHOMY B TakOM 3alpoce Ha3HAaYeHHOMY HHCIEKTOPY
COOTBETCTBYIOIIYIO MHOT'OKPATHYIO BBE3JAHYIO/BBIC3AHYIO W/WIU TPAH3UTHYIO BHU3bI, KOTOPKIC
TpeOyroTcst st o0ecredeHus WHCIEKTOPY BO3MOXKHOCTH Bbe3/la W TpeObIBaHWS HAa TEPPUTOPUHU
UepHOTOpHH B IENIAX BHITIOJHEHUS ero/ee GyHKIuUHA. JItoOble 3ampoIeHHbIe BU3BI JCHCTBUTEIHHBI B
TE€YeHHE HEe MEHee OJIHOTO Tofla M B Cilydae HEOOXOAMMOCTH BO30OHOBISIOTCS B TE€UCHHE TEpHOJA
Ha3HAYEHUsS MHCIIEKTOpa Ha UepHOropuio.

JOITOJIHUTEJIBHBIE ITOJOKEHUA
Cratpsa 13

a. B tex cimyuasix, korna UepHoropus uian AT€HTCTBO YKa3bIBaIOT Ha HEOOXOAMMOCTh OMPEIEIIUTh
B JlOTIONTHUTENFHBIX TIOJOKEHUSIX, KAKHM 00pa3oM ClleAyeT MPUMEHSITh MEpHI, U3JIOKEHHBIE B
HactosieM [Iporokosie, YepHoropusi 1 ATE€HTCTBO COIJIACOBBIBAIOT Takue JOMOTHUTEIbHBIE
MOJIOKEHUS B TEUCHHE JICBIHOCTA JHEH MOCHe BCTYIUICHUS B cHly HacTosero [Ipotokona unu,
B TeX CIIydasx, KOTJa YyKa3aHHe Ha HEOOXOJUMOCTh TakuX JlOTIOJHHUTENBHBIX IOJOKECHHUN
JTaeTcs TOCie BCTYIUICHUS B CHUTy HacTosiero [Ipotokona, - B TedeHue AeBSHOCTA JHEH 1ocIie
JTaThI TAKOTO YKa3aHUSI.

b. Jlo BCTyIuIeHUS B CHITY JIFOOBIX HEOOXOMUMBIX JIOTIOJTHUTENBHBIX MOJIOKEHUH ATEHTCTBO UMEET
MPaBO MPHUMEHSITh MEPHI, H3I0KEHHbIE B HacTosmIeM [IpoTokore.

CUCTEMBI CBA3N
Cratbs 14

a. YepHoropusi AaeT paspelieHre ATEHTCTBY CBOOOIHO HCIIONB30BATh Ul CIYXKEOHBIX Leier
CHCTEMBl CBSI3M MEXIy HHCIeKTopamMu AreHTcTBa Ha YepHoropuum u lleHTpanbHBIMU
YUpEKACHUSIMHA ATEHTCTBA W/MIU PernoHansHeIME O10pO, BKIIIOYAs epefady B HEaBTOHOMHOM
WIN aBTOHOMHOM peXuMe HH(OpMaluu, IOCTYMaomeld OT YCTPOMCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B LIEISIX COXPAHEHUS W/UIK HAaOIIOAEHHSI WK U3MEPEHHs, 1 00eCIIeYnBAET 3aIUTY
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TakoW CBSI3U. ATEHTCTBO Moclie KOHCYyJbTalui ¢ YepHoropueil mmMeer MmpaBo HMCMOJb30BaTh
YCTaHOBJICHHBIC Ha MCXKIAYHApPOJHOM YPOBHE CHCTEMBI HpHMOfI CBs3U, BKJIIOYas CITYTHUKOBBIC
CHUCTEMBI W JIpYTHE BHUJIBI JalbHEW CBA3HM, HE UcHoib3yemble Ha UepHoropuu. Ilo mpocnbe
UepHoropuu MIN ATEHTCTBA MOJIPOOHOCTH, KAaCAroIIHMecs OCYIIECTBICHHS 3TOTO IYHKTa B
OTHOIICHNHN nepeaayn B HEAaBTOHOMHOM NI ABTOHOMHOM  PCXKUME I/IH(i)OpMa]_II/II/I,
MOCTYMAOIIEH OT YCTAHOBJIICHHBIX ATEHTCTBOM YCTPOWCTB COXPAaHCHHS W/WIA HaOIIOJCHUS
WJIH U3MEPEHHSI, OTIPEACTISAIOTCS B J{OTMOHUTENEHBIX TOJIOXKEHHSX.

[Tpu ycTaHOBIIEHHHU CBSI3M U Tiepenade HH(MOPMAIUH, KaK 3TO MPeyCMaTpHBaeTCsl B MYHKTE a.
BBIIIIC, HAJJICKAIIMM O0pa30M YUYUTHIBAETCS HEOOXOAUMOCTbH OOCCIICUYCHHUS  3allUThI
UHPOPMAIHH, SBISIONICHCT OOBEKTOM COOCTBEHHOCTH, WJIH KOMMEPYECKH YyBCTBHUTEIHHON
nHDOpMAITMH WK TOW WHPOPMAIUA O KOHCTPYKITHMH, KOTOpyio YepHoropwsi cumtaeT 0cobo
YyBCTBUTEJBHOM.

3ALIUTA KOHQHI[EHHHAJIBHOFI HH®OPMAIIUU
Crartpg 15

ATEHTCTBO TIOJJICPKUBAET CTPOTHHA peXUM obecrieueHus 23pPeKTUBHON 3alIUTHI OT PACKPBITUS
KOMMEPYECKUX, TEXHOJIOTHUECKUX U MPOMBIILJICHHBIX CEKPETOB U JPYTOl KOH(HIESHIIMATLHON
WH(pOPMAITNH, KOTOPBIE CTAHOBATCS €My M3BECTHBIMH, BKIJIFOUAs TaKyl0 MH(POPMAIHIO, KOTOpas
CTaHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYILIECTBICHUS HacTosiero [Iporokona.

Pe)KI/IM, O KOTOPOM TIOBOPUTCA B IIYHKTC a. BBIIIC, BKIKOYA€T, B YaCTHOCTH, IIOJIOKCHMHA,
OTHOCAIIIHUECA K:

1) 00IIMM TIPUHITMITAM W CBSI3aHHBIM C HUIMH MepaM I10 00paIeHnu o ¢ KOHPUACHITHATBHON
uHpOpMAaIHeH;

ii)  yCIIOBHsAM HaliMa IepcoHaja, KacarolIuMCs 3alTUThl KOH(PHICHIINATFHOW HHPOpMAITHH;

ill) mpouemypam B  ClyyasX  HapylmeHHH WJIM  TpeAnojaraeMblX  HapylIeHUH
KOH(HICHINATEHOCTH.

PexkxnM, 0 KOTOPOM TOBOPHUTCS B MYHKTE a. BBIIIC, YTBEPKAACTCS W IMEPHOTUYCCKU
paccmaTtpuBaeTcsi COBETOM.

NNPUJIOKEHUA

Cratpg 16

IIpunoxxenuss x HacrosmeMy IIpoTokony SBIAIOTCS €ro HEOThEMJIEMOW dYacTelo.  3a
WCKIIIOUCHUEM LieJiel BHeceHus mnomnpaBoK B Ilpunoxkenus, tepmud "lIpoTokon", kak oOH
ynotpeOsieTcs B HacTosIIeM JoKyMeHTe, o3HadaeT [Iporokon u [IpunosxkeHus, BMecTe B3AThIE.

B mepeueHs BUAOB ACSATEIBHOCTH, yKa3aHHBIX B [Ipunoxenuu I, u nepedeHbp 000pya0BaHUS H
Matepuana, ykaszaHHbIX B [Ipunmoxkenuu I, CoBeToM MOTYT BHOCHTHCS TMOIMPABKH IO
pekoMeHaanuu co3nanaoit CoBeToM pabodeit TpyIITbl SKCIIEPTOB OTKPHITOTO cocTaBa. Jlrobas
TaKas MOTMpaBKa BCTYIAET B CUJIY Yepe3 UeThIpe Mecsia nocie ee npuHaThus COBETOM.



BCTYIUIEHHUE B CLJIY

Cratps 17

Hacrosimii IIpoTokon BCTynmaeT B CHly B J€Hb, KOrJa ATEHTCTBO HOIYy4uT OT YepHOropuu
IUCbMEHHOE YBEAOMJICHHE O TOM, YTO 3aKOHOAATEJIbHBIE 1/UIM KOHCTUTYLIMOHHBIE TPEOOBaHUS
YepHOropu#, HEOOXOAUMBIE [Tl BCTYTUICHHUS B CHUJLY, BBIITOJHEHBI.

‘-IepHorome MOXET B JIH000€ BpeMs 0 TOro, Kak HACTOSIIUMN HpOTOKOH BCTYIIUT B CHUITY,
3ajABUTH, YTO OHA 6y,£[6T MIPUMCHSAITH HaCTOfIH_II/Iﬁ HpOTOKOH Ha BpCMCHHOﬁ OCHOBC.

['eHepanbHBIA TUPEKTOP HE3aMEUTUTENFHO HHPOPMHIPYET BCE TOCYAAPCTBA - WIEHBI ATEHTCTBA
0 Jr000M 3asiBJICHUM O MPUMEHEHWM Hactosiero [IpoTokona Ha BPEeMEHHOW OCHOBE U O €ro
BCTYIUICHUH B CHITY.

OIIPEJAEJIEHUSA

Cratbs 18
Jns neneit Hacrosero [Iporokona:

OTHOC?IIHI/IGCSI K SAACPHOMY TOIUNIMBHOMY THMKIIY HAYYHO-HCCICAOBATCIBCKUEC MW OIBITHO-
KOHCTPYKTOPCKHE Da6OTBI 0O3Ha4YaroT ACATCIbHOCTb, KOTOpasd KOHKPETHO OTHOCUTCSH K J'IIO6OMy
ACIICKTY pa3pa60TI<H rnponecca nin CUCTEMbL I000ro U3 CJICOAYIOUICTO:

- KOHBEPCHH SIICPHOTO MaTepHana,
- oboramieHus sIepHOro MaTepHana,
- M3TOTOBIICHUSI SIEPHOTO TOILIUBA,
- PEaKTopoB,

- KPUTHYECKUX COOPOK,

- nepepadOTKH SACPHOTO TOILINBA,

- 00paboTKH (HE BKIIOYas MEPEYNaKOBKM MIM KOHOWLMOHUPOBAHMS, He
IpeayCMaTPUBAIOIIEr0 pa3/ieIeHUs 3JIEMEHTOB, ISl XpaHEHUS UM 3aXOPOHEHUS)
OTXOJIOB CPEIHETr0 WJIM BBICOKOTO YPOBHS aKTUBHOCTH, COAEP)KAIINX IUTyTOHUH,
BBICOKOOOOTAIIEHHBIN ypaH Wiu ypaH-233,

HO HE BKIIIOYAIOT JAEATENbHOCTh, OTHOCSIIYIOCS K TEOPETHYECKHUM WIH (yHIAaMEHTAIHHBIM
Hay9YHBIM HCCJICIOBAHUSIM WIH K HAyYHO-HCCIICTOBATEIBCKUM U OMBITHO-KOHCTPYKTOPCKUM
paboTaM  TO  MPOMBINUICHHBIM  NPUMEHEHHSM  PaJlOWU30TOIIOB, MEIUIIMHCKHAM,
THUAPOJIOTHIECKAM W CEIIbCKOXO3AWCTBEHHBIM MPHUMEHEHUSIM, HM3YUYCHHIO TIOCIEIACTBHHA IS
3II0POBBS M OKPYKAOIIEH CPEIbl ¥ 110 YCOBEPIICHCTBOBAHUIO TEXHUYECKOTO 00CTYKUBAHMSI.

[lnomaaka oO3HAYaeT TEPPUTOPHUIO, TPAHUIBI KOTOpOMl ompeneneHsl YepHoropueir B
COOTBETCTBYIOIIEH WH(OpPMAIMU O KOHCTPYKIMM YCTaHOBKH, BKIFOYAas OCTaHOBICHHYIO
YCTaHOBKY, a TakK€ B COOTBETCTBYIOIIEH MH(OPMAIIMK O MECTe HaXOXXACHUS BHE yCTaHOBOK,
re OOBIYHO WCIIONIB3YETCS SIICPHBIN MaTepuall, BKIIOYAs 3aKPBITOE MECTO HAaXOXKICHHS BHE
YCTaHOBOK, T/ie OOBIYHO WCHOJB30BAICS SACPHBIA Marepual (KOTOpPbIe OTPaHUYHBAIOTCS
MECTaMH HaXOXXICHHSA, TA€ WMEIOTCA TOpsSdre KaMepbl WIH OCYIIECTBISIACH JEATEIbHOCTD,
CBsI3aHHAs C KOHBepcHeH, oOoralieHWeM, H3TOTOBICHHEM WIH TepepaboTKONH TOIUTUBA).
[nomagka BKIFOYAET TaK:KE BCE OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIOMSHYTHIMU BHIIIIC
YCTAaHOBKOH WM MECTOM HAaXOXXICHHSA, C LEIbI0 MPEJOCTABICHHUS WM HWCIOIH30BAHUS
CYLIECTBEHHBIX CpEJICTB OO0ECHeueHHs, BKIIOYas: ropsiuue KaMmepbl Uil 00paboTKU
00Jy4YCHHBIX MaTepHalIOB, HE COJIEPIKAIIMX SJICPHBI MaTepHall; yCTaHOBKHU JUIisi 00pabOTKH,
XpaHEHUS W 3aXOPOHEHHUS OTXOOB; a TaKKe 3JaHWs, CBSA3aHHBIE C COTJIACOBAHHOM
NIeATEIHLHOCTHIO, OlpeneNieHHoN UepHOTOpHei B COOTBETCTBHH CO CTaThel 2.a.1v) BBIIIE.
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CHATasl ¢ JKCIUTyaTallid YCTAHOBKA WM CHSITOE C JKCIUTyaTalldd MECTO HAXOXJICHHWS BHE
YCTAHOBOK O3HA4YaroT O0OBEKT HIM MECTO HaX0XAC€HUA, Ha KOTOPBIX ACMOHTHPOBAHBI WA
c/eNIaHbl HEPUTOAHBIMH K 3KCILTyaTaI[ii OCTABIINECS KOHCTPYKIIMU M 000pYA0BaHUE, BAXKHBIC
U1 ee(ero) WCIONB30BaHUSA, TaK 4YTO OHA(OHO) HE HCIOIB3YETCS IS XPaHCHHS SICPHOTO
Marepuaiga U He MOXKET Jajee MCIIOJIb30BAThCs ISl OOpaIIeHUsl ¢ SIePHBIM MaTEepUaoM, €ro
00pabOTKY WU MCIIOJIb30BaHUS.

OcTaHoBIICHHAS YCTAHOBKAa WM 3aKpbITOC MECTO HAXOXJACHHA BHC YCTAHOBOK O3HA4YarOT
00BEKT MK MECTO HaX0XACHUSA, SKCIUTyaTalusd KOTOPBIX IMPEKpalleHa U U3 KOTOPLIX U3BAT
ﬂI[epHLII‘/'I MaTepuall, HO KOTOPLIC HE CHATLHI C SKCILTyaTalluu.

BricokooOoraieHHbIi ypaH 03HA4aeT ypaH ¢ oborameHueM Mo u3oromny ypan-235 20% wumu
BHIIIIE.

Ot60op 1po0 OKpy’KaOIIEH cpeibl B KOHKPETHOM MECTe HaXOXKICHUS O3HadaeT oTOop Impod
OKpyKaromei cpeapl (Hampumep, BO3AyXa, BOJbI, PACTHUTEIBHOCTH, TOYBBI, 3arps3HCHUN) B
ONpeAeICHHOM ATEHTCTBOM MECTE HAXOXJICHUS M HETOCPEICTBECHHON OJM30CTH OT HETO C
LENBI0 COACUCTBUS ATEHTCTBY B MOATOTOBKE BEIBOJIOB 00 OTCYTCTBUU HE3aSBJICHHBIX SIACPHOTO
Marcpuaja 1ujin ﬁ,ﬂepHOﬁ ACATCIIBHOCTH B O3TOM OIIPEACIICHHOM MCECTC HAXOXKICHU .

Ot6op mpo0 oKpykawIield cpeAapl Ha OOIMMPHOW TEPpPUTOPHUU O3HAYaeT oOTOop Mpod
OKpy’Karolei cpeabl (Hampumep, BO3AyXa, BOJBI, PACTHUTEIBHOCTH, TIOYBBI, 3arps3HCHUN) B
psiie ONMpEICNCHHBIX ATCHTCTBOM MECT HAXOXKICHHS C IEJbI0 CONCHCTBUSA ATEHTCTBY B
MOJITOTOBKE BBHIBOJIOB 00 OTCYTCTBHHM HE3aSBJICHHBIX SIJICPHOTO MaTepualia WM SACpHOU
JISSATEIILHOCTH Ha OOIIUPHON TEPPUTOPHH.

SnepHBI MaTepuan COTJIACHO OINPENEICHHUI0, TaHHOMY B cTaThe XX YCTaBa, O3HadaeT JII0OoH
WUCXOMHBI MaTepuan WiIN JF000H CIeNMManbHBINM PacIICIUIAIONMMICS MaTtepual.  TepMuH
"HCXOMHBIN MaTtepuan" He HODKCH TOJKOBATHCS KaK MPUMCHSIOMIMICS K pyAe WIH OTXOJaM
pynel.  Jlroboe ompenenenue, manHoe COBETOM B COOTBETCTBHH CO crTaTheil XX YcraBa
AreHTCTBa TOCIIEe BCTYIUICHHS B CHIIy HacTosiero [IpoTokoia, KOTOpOE pacIIUpseT CIHCOK
MaTepHalioB, CUUTAIONINXCS HCXOAHBIM MaTepUajoM WM CICHUATBHBIM PACIIEIUISIONIUMCS
MaTepHajioM, BCTYMAaeT B CHJIy B COOTBETCTBUU C HACTOSIIHMM I[IpOTOKOIIOM TOJBKO TOCIE
npuHATUS YepHOoropuen.

YcTaHoBKa O3HAYAET:

1) PEaKTop, KPUTHUECKYI0O COOpKY, 3aBOX MO KOHBEPCHH, 3aBOA IO H3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAaHOBKY, YCTAHOBKY JJIsl pa3feieHus] M30TOMOB MM OTIENbHOE
XpaHWJIHIIE; WU

il)  gr000e MECTO HaXOXKICHHS, TJae¢ OOBIYHO HUCIOJB3YETCS SJCPHBIM Marepuan B
KOJIMYECTBAX, PEBBIMAONIMX OTUH 3(Q(DEKTUBHBIH KAIOTPAMM.

MecTo Hax0KJIEHHS BHE YCTAHOBOK O3HAYaeT JIF0OOH OOBEKT MJIM JIFD00E MECTO HAXOXKIECHU,
KOTOpI)Ie HC SBJISIOTCA YCTaHOBKOfI, n rae OGI)I‘IHO I/ICHOJ'II)SYCTCSI HI[epHBIfI MaTepI/IaJ'I B
KOJIMYECTBAX, PABHBIX OJHOMY 3(h(DEKTUBHOMY KHUJIOTPaMMYy WIIH MEHEE.
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COBEPIIEHO B Bene 26 mas 2008 rona B IByX 3K3eMIUIIpax Ha AHTJIMHCKOM SI3BIKE.

3a PECITYBJIUKY 3a MEXIYHAPOJHOE ATEHTCTBO

YEPHOI'OPUA: 10 ATOMHOI SHEPTUU:

(noonucw) (noonucw)

Becko I'apueBnu Bepuep Bypkapt

ITocrosHHBINM npeacraButesb Yeproropuun 3amecTuTenb ['eHepanbHOro AUPeKTOpa
npu MAT'ATD
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ITPUJIOKEHUE I

HNEPEYEHb BUJOB JAEATEJIBHOCTHU, O KOTOPBIX T'OBOPUTCA B CTATHE 2.a.iv)
HACTOAILEIO ITPOTOKOJIA

i)

vi)

vii)

viii)

W3srotosieHue pOoTOPHBIX TPYO it HEHTPU(YT Wik COOPKa ra30BBIX HEHTPUDYT.

PotopHbie TpyObl uId HEHTPUQYT O3HAYAIOT TOHKOCTECHHBIE LMWIMHAPHI, ONMMCAHUE KOTOPBIX
npuBenieHo B paznaene 5.1.1 b) [punoxenns 1.

I'a3oBele neHTpUGYrH 03HAYAOT LEHTPU(YTH, ONUCAHUE KOTOPHIX NPHBEICHO BO BBOIHOM
3aMmeudaHuu K paszeny 5.1 Ipunoxenns II.

Usrorosnenne nudPpy3noHHBIX OapbepoB.

Judbdy3nonnbie  Oapbepbl 03HAYAIOT TOHKHE IIOPUCTHIC (UILTPHI, OIMHCAHUE KOTOPHIX
npuBeneHo B pazzaene 5.3.1 a) [punoxxenus 11.

Hzrorosnenue unu c6op1<a CHUCTEM, UCIIOJIb3YIOIIHNX J1a3€PhI.

CucTeMBbl, HCHOJB3YIOUIME JIA3ePbl, O3HAYAIOT CUCTEMBI, BKIIOYAIONINE TE MPEAMETHI,
ONMCaHUe KOTOPBIX IpUBEAEHO B paszaeine 5.7 Ilpunoxenns II.

Hzrorosnenue unu c6op1<a QJICKTPOMAIrHUTHBIX CCIIApaTOPOB U30TOIIOB.

DJIeKTPOMArHUTHBIE CEeMapaTopbl U30TOMOB 03HAYAIOT T€ MPEAMETHI, 0 KOTOPBIX TOBOPUTCS B
pazaene 5.9.1 Ipunoxenus Il U KoTopble coAep)KaT UCTOYHUKU MOHOB, OMUCAHHUE KOTOPBIX
npuBeneHo B pazzaene 5.9.1 a) [punoxenus 11.

W3roroBienue uim c60p1<a KOJIOHH WJIH 9KCTPAKIIUOHHOTO O60py,[[OBaHI/I$I.

KOJIOHHBI MM 3KCTPAKIIMOHHOE 000pPYAOBAHHE O3HAYAIOT T€ MPEIAMETHI, OIMUCAHHE KOTOPBIX
mpHuBeAeHO B pa3aenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus 1.

UsrotoBneHrne pa3ieaUTEIbHBIX COMEN WIM BUXPEBBIX TPYOOK IS a’pOJMHAMHYECKOTO
oborareHus.

PaznenurenbHble comga WM BHUXPEBbIE TPYOKM Al a3poOAMHAMHUYECKOTO OOOralieHus
03HAYalT pasJeNuTe]bHbIC COIUIa M BUXPEBBIE TPYOKH, ONHMCAaHHE KOTOPHIX IPHBEICHO
COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [lpunoxenus 11.

Wsrorosnenne mim cOopka CUCTEM reHepaIiyl YPaHOBOW TLTa3MBbl.

CucTteMbl reHepallud ypaHOBOM Mja3Mbl O3HAYalOT CHUCTEMbI Ul IEHEpalud YpaHOBOM
T1a3MBbl, OMMCaHHUE KOTOPBIX MpHBeeHo B pazaene 5.8.3 [Ipunoxxenus II.

UsroroBnenne MMpKOHUEBBIX TPYO.

LupkoHueBble TpPyObl O3HAYAIOT TPYOBI, ONKMCAaHHE KOTOPBIX TPHBEICHO B paszxaeie 1.6
ITpunoxenus II.



xi)

Xii)

xiii)

Xiv)

XV)

IIpon3BOACTBO MIJIM MOBBIIIEHUE KaueCcTBa TSKEIOU BOJIBI WU ACUTEpHS.

Tsxenast Boja WU ACHTEpUid O3HAYAIOT NEUTEPHH, TSDKENMyI0 BOAy (OKcUI AeHTepus) u
mo0oe Jpyroe COCIUHEHHE JCUTEpUs, B KOTOPOM OTHOIICHHE YWCIIa aTOMOB JICUTEpUS K
YHCcy aTOMOB Bogopoa npesimaet 1:5000.

WsrortoBienue rpadura saepHOM YUCTOTHI.

FDad)I/IT SIICPHON YHCTOTHI O3HA4YaeT Fpa(l)I/IT, YPOB€Hb UYHUCTOTBHI KOTOPOI'0 BbIINIC, 4YEM
o 3
5 MUJIJTMOHHBIX YacTeH 60pHOI‘O 9KBUBAJICHTA, a IIJIOTHOCTH IIPCBBIIIACT 1,50 r/cm’.

M3roToBieHre KOHTEHHEPOB ISl 00IYYEHHOTO TOTIINBA.

KonreiiHep fuis 00JIy4YEHHOTO TOIUIMBA O3HAYAET €MKOCTh JUISl TIEPEBO3KU W/HMJIM XPaHCHHUS
O0O0Jy4eHHOTO TOIUIMBA, OOECIIEYHBAIOIIYI0 XWMHYECKYIO, TEIUIOBYI0 H pPaIuallOHHYIO
3aIUTY, a TAK)KE OTBOJI TETlIa pacrana BO BpeMs IepeMeIeHIs, TEPEBO3KH U XPaHEHHS.

M3roroBneHne peakTOPHBIX YIIPABISIIOLIUX CTEPKHEH.

PeakTopHbIe yNpaBIIONIMEe CTEPKHHU O3HAYAIOT CTEPHHH, OMHCAHHE KOTOPBIX MPHUBEIEHO B
paznene 1.4 [Ipunoxenus II.

H3zrotosieHre 0€30MacHBIX ¢ TOYKU 3PSHUS KPUTHYHOCTH OAKOB U pPe3ePBYapoB.

BesonacHele ¢ TOYKHM 3peHUS KPUTUYHOCTH OaKd W pe3epByapbl O3HAYAIOT T€ MPEAMETHI,
ONMCaHue KOTOPBIX NpUBEAEHO B pazaenax 3.2 u 3.4 [Ipunoxenus 11.

M3roroBieHne MaImH s pY6KI/I O6J'Iy‘-ICHHI>IX TOIINIMBHBIX 3JICMCHTOB.

Mamusbel juist  pyOku  OOJYYEHHBIX TOMJIMBHBIX 3JEMEHTOB O3HA4YalOT 000pyIOBaHUE,
OmnHcaHue KOToporo npuseaeHo B pasnene 3.1 [punoxenus I1.

CoopyXeHue TopsTanux Kamep.

lopsiure kaMepsl O3HAYalOT KaMepy WM COEIWHEHHbIE MEXTy c000il Kamephl 0OO0IIUM
00beMOM He MeHee 6 M, CHaO)KCHHBIC 3aIlUTOH, PABHONW WIH IPEBBIIIANICH SKBHBATICHT
0,5M 6eToHa IUIOTHOCTBIO 3,2 I/cM’ MM Gojee, YKOMILIEKTOBAHHbIE OOOPYIOBAHHEM I
IPOBEJICHUS ONIEPALIUH C UCIIOIb30BAHNEM AUCTAHLIMOHHOIO YIIPABJICHUS.




[NPUJIOXKEHMUE 11

HEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHNMA 1 HEAJEPHOI'O MATEPUAJIA JIJIA
OTYHETHOCTHU OB OKCIIOPTE U UMIIOPTE B COOTBETCTBHU CO CTATBEMU 2.a.ix)

1.

1.1.

1.2.

PeakTopsl M peakTOpHOE 000py/10BaHUE
KoMniekTHBIE siiepHbIE PEaKTOPbI

SnepHsle  peakTopsl, CIOCOOHbIe paboTaTh B PEXHUME  KOHTPOIHMPYEMOH
CaMOIOJIIEP/KUBAIOIIECHCS LIEMHOM peakUuu JEJICHUs, HUCKII0Yas pPeakTopbl HyJIEBOM
MOII[HOCTH, KOTOPBIE OMNpPENENAIOTCd KaK pPEaKTOpbl C IMPOEKTHBIM MaKCHUMaJbHBIM
YPOBHEM NPOU3BOJACTBA ILTYTOHUS, HEe mpeBbimaomumM 100 rpaMMoB B rof.

ITOACHUTEJIBHOE 3AMEYAHUE

"SnepHbI peakTop" B OCHOBHOM BKIIOUAeT Y31bl, HaxXOAdAlLIMecs BHYTPH KopIyca
peakTopa WM HEMOCPEICTBEHHO NPUMBIKAIOIINE K HEMy, 00OpyIdOBaHHE, KOTOpOE
KOHTPOJIMPYET YPOBEHb MOILITHOCTH B aKTUBHOM 30HE, 1 KOMIIOHEHTHI, KOTOPbIE OOBIYHO
coJieprKaT TEeMJIOHOCUTENh IIEPBOr0 KOHTYpa aKTUBHOM 30HBI peakTopa, MU BCTYMAIOT C
HUM B HETIOCPEICTBEHHBI KOHTAKT WIH YIIPABISIOT UM.

He mpenmonaraercsi HCKITIOUCHHUE PEAKTOPOB, KOTOPhIC HaUICKAIMM 00pa3oM MOTIH
OBl TMOABEPTHYTHCSI MOIUGUKAIMU Ui TPOU3BOJACTBA 3HAUMTENHHO OOJBIIETO
konudyecTBa, yeM 100 rpaMMOB TUTYyTOHMS B TOA. PeakTopbl, npeaHa3HauCHHbBIC IS
JUTTENTbHOM JKCIUTyaTallii Ha 3HAYUTENBHBIX YPOBHSX MOIIHOCTH, HE3aBUCHMO OT
CTETICHH WX BO3MOXXHOCTEH TPOW3BOJCTBA IUTYTOHHWS, HE pacCMaTPHBAIOTCSA Kak
"peakTopsl HYJIEBOH MOIITHOCTH".

PeakTopHbIe KOpIyca BHICOKOTO 1aBJICHHS

Mertanmnnueckue Kopiyca B cOOpe MM UX OCHOBHBIE YacTH 3aBOJICKOTO M3TOTOBJICHUS,
KOTOpBIE CIEHUATBHO MpeAHA3HAYCHBl WX IMOATOTOBIEHBI AJS pa3MEIEHUsS B HUX
AKTUBHOW 30HBI SIEPHBIX PEAaKTOPOB, KaK OHH OIpeNAeieHbl B MyHKTe 1.1. BbIme, W
crocoOHBIE BBIIEP)KUBATH paboyee TaBICHNE TEINIOHOCHUTES TIEPBOTO KOHTYpa.

[OACHUTEJIBHOE 3AMEYAHUE

BepxHsas mimTa Kopiryca BBICOKOTO JaBIIEHHUS PEakTOpa OXBATBHIBAETCS MYHKTOM 1.2.
KaK OCHOBHAsI, 3aBOJICKOI'0 M3TOTOBJICHUS, YACTh KOPITYCa BHICOKOTO JTABJICHUSI.

BHyTpeHHue uacTu peakTopa (HampuMmep, MOAAEPKUBAIOIINE KOJOHHBI W IUIUTHI
AKTHUBHOM 30HBI M JPYT'ME BHYTPCHHHE YacTH KOPIyca, HANPABISIONIHE TPYOBI IS
PETYIUPYIONIMX CTEpXKHEH, TEIJIOBbIe OSKpaHbI, TEPEropojKd, TPYOHbIE pelIeTKH
AKTHBHOM 30HBI, TUIACTUHBI MU Qy30pa U T.A.) 0OBIYHO MOCTABISIOTCS MOCTABIIUKOM
peakTopa. B HEKOTOPBIX Clydasx OINpPENEICHHbIC BHYTPCHHUE OMOPHBIC KOMITOHCHTHI
BKITIOYAIOTCS| B M3TOTOBIICHHE KOPITyCa BHICOKOTO JABICHUSA. OTU MPEIMETHI SBISIOTCS
JOCTaTOYHO BaXKHBIMH C TOYKH 3pCHHUs 0E30MACHOCTH W HAJIEKHOCTH DKCILTYaTaIluu
peakTopoB (M CIEIOBaTENBbHO, C TOYKH 3pPCHUS TapaHTHHUHBIX 00S3aTeNbCTB U
OTBETCTBEHHOCTH MOCTABIIMKA PEAKTOPa), 4TOOBI MX MOCTaBKa BHE PaMOK OCHOBHOTO
COTNAlleHHsT O TIOCTaBKE CaMOro peakTopa He cTajma Obl OOBIMHON TMPaKTHKOM.
HOBTOMY, XOTA OTACJIbHAs IMOCTaBKa 3TUX YHUKAJIbHBIX, CIICIIUAIbHO NMPEAHA3HAYCHHBIX
Y TIOJrOTOBJICHHBIX, BAYKHBIX, KPYITHBIX H JOPOTOCTOSIIUX MPEIMETOB HE 00sI3aTEIBLHO
OyImeT paccMaTpuBaThCA KakK BEIMAmaromias w3 chepsl WHTEPECOB, TaKOH CIOCO0
MMOCTaBKKU CUUTACTCA MAJIOBEPOATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MamuHbl AJ5 3arpy3K4 U BHITPY3KH PeaKTOPHOI0 TOIJIMBA

ManunynsiTopHoe 000pyI0BaHUE, CICIIHATBHO MPEIHA3HAYCHHOE WU TIOJITOTOBICHHOE
JUTSL 3aTPY3KHU WM U3BJICUYEHUS TOILIMBA U3 SAEPHBIX PEAKTOPOB, KaK OHH OTpEeliCHBI B
myHkTe 1.1. BBIle, KOTOpOE MOKET HCIOIH30BATHCA, KOT/Ia PEaKTOpP HAXOAWUTCS TOJ
Harpy3Ko, WM 00JaJaeT TEXHUYECKUMHU BO3MOXKHOCTSAMH IUJII  TOYHOTO
MO3UIMOHUPOBAHMS  HMJIM  OPHEHTUPOBAHUS, IO3BOJIAIOIIMMHU  TPOBOJUTH  Ha
OCTaHOBJIGHHOM pPEaKTOpe CIOXKHBIE pabOTHI MO Ieperpy3Ke TOIUIHBA, MPHU KOTOPBIX
00BIYHO HEBO3MOKHBI HEMIOCPEICTBEHHOE HAOIIOACHNE I TIPSIMOI TOCTYT K TOTUIUBY .

PeakTopHbIe ynpaB/siiolHe CTeP:KHA

CrepxHH, CIENHATBLHO TpEAHA3HAYCHHBIC WM TOATOTOBJICHHBIE ISl YNPaBICHUS
CKOPOCTBIO PEaKIINH B SIICPHBIX PEAKTOpax, Kak OHU OIMpeIeTIeHBI B ITyHKTe 1.1, BBIIIIE.

[NOACHUTEJIbBHOE 3AMEYAHUE

CIO,I[a K€ BKIIIOYArOTCs, IOMHMO 4YacCTH, norﬂoma}omeﬁ HeﬁTpOHLI, €C OIIOpHbIC H
MMOABCCHBIC KOHCTPYKIHNHU, €CIIU IMOCTAaBKa IMPOU3BOAUTCS pa3ACJIbHO.

PeaKTOpHLle prﬁbl BBICOKOI'O JaBJICHUSA

TpyOrl, KOTOpBIE CHIEUAbHO MpeIHA3HAUCHBI MM MOATOTOBJIEHBI IJIs1 pa3MeIleHHs B
HUX TOIUIMBHBIX 3JIEMEHTOB M TEIIOHOCUTENSI IEPBOT0 KOHTYPa B PEAKTOpax, KaKk OHU
ompezaeneHsl B myHKTe 1.1. Beime, mpu pabodeMm JaBieHHH, mpeBbimatomemM 5,1 MIla
(740 dyHT/KB. AFOWM).

MupxoHueBbie TPYObI

TpyOsl nnu cOopku TpyO M3 METAIMYECKOTO IMPKOHUS WU €ro CIUIABOB, MO BECY
npespimatoniue 500 KT B TedeHue Jr000r0  12-MecsSYHOro Tepuona, KOTOpbIe
CIELUAIBHO NpEeIHAa3HAYEeHbl WM IIOATOTOBJICHBI AT MCIIOIb30BAHUS B PEAKTOpax, Kak
OHHU OIIpeJeNieHbl B MyHKTE 1.1. BhIlle, © B KOTOPBIX OTHOIIEHHE 1O Becy TadHHUS K
IUPKOHUIO MeHbIe yeM 1:500.

Hacocpl nepBoro KoHTypa TenJ0HOCUTEJIsI

Hacocel, cnenuanbHO mnpeqHa3HAYEHHBIE WIM MOATOTOBICHHBIC I TOJICP>KaHUA
OUPKYJSIUN  TEIUIOHOCUTENS TMEPBOTO KOHTYpa SJEPHBIX PEaKTOpPOB, KaK OHH
omnpeiesieHbl B myHKTe 1.1. BbllIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CrenmanbHO TIpeJHA3HAYeHHBIE WIM TOATOTOBJICHHBIE HACOCHI MOTYT BKIIOYATh
CIOXHBIC, YIUIOTHCHHBIE WM  MHOTOKPaTHO  YIUIOTHCHHBIE  CHUCTEMBI IS
MPEIOTBPAIICHUS] YTEUKN TEIUIOHOCHUTENS TEPBOTO KOHTYpa, TePMETUYHBIE HACOCHI U
HACOCHI C CHCTEeMaMM HWHEPIIMAFHOW MacChl. JTO OIpeAeNieHre KacaeTcs HacOCOB,
aTTeCTOBaHHBIX 1O Kitaccy NC-1 nim SKBHBaJICHTHBIM CTaHAAPTaM.

HesinepHabie MmaTepuasbl UIs1 PEAKTOPOB
HeliTepuii U TsKeIas BOJA

JetiTepwii, Tsoxenmas Boja (OKHCh AeHTeprs) U T000e IPyroe COSAMHECHHUE ACHTEpHs, B
KOTOpOM OTHOILIEHHE JeHTepuss K aToMaM Bojoponaa npesbimaer 1:5000,
MpeHa3HAYeHHBIC I UCTIOJIh30BAHMS B SJIEPHBIX PEAKTOPax, KaK OHU OIpPE/ICIICHBI B
nyHkTe 1.1. Bbllle, B KoJin4yecTBax, npepbimaronux 200 Kr aToMoB JeWTepust ais
000 OTHOM CTPaHBI-TIOIYYATENs B TEUCHHE JTF000TO 12-MECIIHOTO ITeproIa.



2.2.

SnepHo-uncrelii rpaguT

I'padut, MMErOIINI CTENIEHh YUCTOTHI BHINIE S-MUJUIMOHHBIX OOPHOTO AKBUBAJICHTA, C
IUIOTHOCTBIO Ooubiie uvem 1,50 F/CM3, NpeHa3HAaYeHHBIN sl UCIMOJIb30BaHUS B
SIIEPHBIX PEAKTOpax, KaK OHU OMpeJeNieHbl B IMyHKTe 1.1. BhIIe, B KOJUYECTBAX,
MPEBBILIAMUX 3 X 10* kr (30 MeTpuueckux TOHH) a1 JHOOOW OIHOH CTpaHBI-
MoJTyJarTesis B TeUeHHE JIF000T0 12-MEeCIIHOTO ITeproIa.

ITPUMEYAHUE

st uenel SKCIOPTHOTO KOHTPOJISL MPABUTENBCTBO OMpeEAeNsieT, OyIyT JI SKCIOPTHBIE
NapTHM  COOTBETCTBYIOILIEIO  BBIICYKAa3aHHBIM  XapaKTEepUCTHKaM  rpadura
HCIIOJIB30BAThCS B AJEPHBIX PEAKTOPAX.

YcraHoBkn IJIs nepepaﬁoTKn OﬁﬂyquHBIX TOIVIMBHBIX 3JIE€MCHTOB Hu
oﬁopy[mBaHne, CEHUAIBHO NMPEeIHASHAYCHHOC WJIH IOATOTOBJICHHOE JISl 3TOI'0

BBOJHOE 3AMEYAHUE

IIpu nepepaboTke 06IyUEHHOTO AAEPHOTO TOIUIMBA IUTYTOHHM M ypaH OTAEISIIOTCS OT
BBICOKOAKTUBHBIX MPOLYKTOB [EJNEHUS U APYTMX TPAHCYPAHOBBIX BJIEMEHTOB. Jlns
TAKOTO Pa3AEICHUS] MOTYT HCIIOJIB30BAThCSl PA3IUYHBIE TEXHOJIOTMYECKHE IPOILECCHI.
Omnako co BpeMeHeM mpomecc "Ilypekc" crtam Hamboliee pacHpOCTPaHEHHBIM U
IpUeMIIEMBIM. DTOT MPOLECC BKIIOYAET PACTBOPEHUE OOIyUEHHOTO SIIEPHOTO TOILIMBA
B A30THOW KHCIIOTE€ C MOCJIEAYIOIIMM BBIICICHHEM YpaHA, IUIyTOHUS M TNPOAYKTOB
JIeNICHHS] DKCTPAKIIUEH pACTBOPUTEIIEM C IMMOMOIIBIO TpUOYTHIdOochaTa B OPraHuIeCKOM
pasbaBuTere.

TexHonorn4YecKkue npouecch Ha pa3IuyHbIX ycTaHoBKax Tuna "[lypekc" aHanorudHsl u
BKJIIOYAIOT: H3MEJIbYEHUE O0JIyUCHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHUE TOILINBA,
9KCTPAKIMIO PACTBOPUTENEM M XpaHEHHE TEXHOJIOTHYECKONW KHUIKOCTH.  MOoxer
MUMETBCS TaKkKe 000pyloBaHUE Ul TEIJIOBOHW ACHUTpALMKA HUTPATa ypaHa, KOHBEPCHH
HHUTpaTa IUIyTOHUS B OKHCh WJIM METaJl1, a TaKkXke I 00pabOTKM JKUIKHX OTXOIOB,
coJlepKallluX TPOAYKTHl JENEHHUs, A0 TOJdy4deHHs (OpMBI, TNPUTOAHON A
NPOJOJDKUTENFHOTO XpaHEeHUs! WK 3axopoHeHus.  OJHAKO KOHKPETHBIE THIIBI H
KOH(UTypaLusi 000pYyIOBaHMS, BHIIOJHSIIOMETO 3TH (YHKUUH, MOTYT pa3invaThCs Ha
pasin4HbBIX ycTaHoBKax Tuna "Ilypexc" mo HEeCKOJIbKUM NPUYMHAM, BKIIHOYAsl THUIIBI U
KOJIMYECTBO OOJIyYeHHOTO SIACPHOTO TOIUIMBA, NOAJEKAIIEro mepepaboTke, H
NpEeAroiaraeMblil POLEcC OCAXKICHNS HU3BIEKAEMBIX MAaTEpHAaJIOB, a TAK)Ke MPUHIIMIIBI
obecrieueHnsT 0€30MaCHOCTH U TEXHHUECKOTO OOCITY KMBaHUS, TPUCYIIHEC KOHCTPYKITHU
JTAHHOW 00CTaHOBKH.

"VcraHoBKa IUig  mepepabOTKM OOJTy4YEeHHBIX TOIUTMBHBIX SJEMEHTOB" BKIIOYAET
000pyIOBaHHE M KOMIIOHEHTHI, KOTOphIE OOBIYHO HAaXOAATCS B NPSMOM KOHTAKTE C
OO0Jy4YeHHBIM TOIUIMBOM M OCHOBHBIMH TEXHOJOTHUECKHMH TOTOKaMH SIEPHOTO
MaTepuana u IpoayKTOB JEJIEHUS, U HEMOCPEICTBEHHO YNPaBIAIOT UMHU.

OTH MPOIIECChI, BKIIIOYAsH TOJTHBIC CHCTEMbI [T KOHBEPCUH TIYTOHUS U MPOU3BOJICTBA
METAJUTMYECKOTO  IUTyTOHHS, MOTYT OBITh  WACHTHU(QHUIUPOBAHBI IO  Mepawm,
IMIPUHUMACMBIM JJIA IIPEIOTBPALICHUA OIMIAaCHOCTEH B CBSI3H C KPUTUYHOCTBIO (HaanMep,
MepaMH, CBA3aHHBIMH C TeOMETpHel), oOMydeHHeM (Hampumep, MyTeM 3allluThl OT
00JTydeHHS) 1 TOKCHYHOCTRIO (HAIIpUMeEp, MEPaMH 110 y ISP KaHHIO ).
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[IpemmeTsl 00OpyIOBaHMS, Ha KOTOpBIC, KaK CUMTAETCS, PACIPOCTPAHICTCS 3HAUYCHUE
¢pazsl "u o00OpymOBaHME, CHENHAIbHO TMpeIHA3HAYCHHOE WM TOJATrOTOBIEHHOE" IS
mepepadoTKH 00TyUEHHBIX TOTUTMBHBIX 3JIEMEHTOB, BKITIOYAIOT:

MammuHbI AJ151 pyOKH 00,Ty4eHHBIX TONJIUBHBIX 3JIEMEeHTOB
BBOJJHOE 3AMEUYAHUE

D10 000pyIOBaHWE HWCIONB3YETCS MJIA BCKPHITHS OOOJIOYKH TOIUIUBA C IICJIBIO
MOCIEYIONIET0 PacTBOPEHHs OOMYYCHHOIO sJAepHOro MaTepuana. Kak mpaBuio,
UCTIOJB3YIOTCS.  CIICIUAILHO TPEJHA3HAYCHHBIC, CKOHCTPYHMPOBAaHHBIC [UIS PYOKH
MeTajsla yCTPOMCTBA, XOTS MOXET HCIONB30BAaThCA M 0OOJiee  COBEPIICHHOE
o0opyoBaHKe, HAITPUMED JIa3epPHhI.

JucraHunoHHO ympaBisieMoe OOOpyAOBaHHE, CIEHMAIBHO MpeIHa3HAYeHHOE WU
NOATOTOBJICHHOE JUIS HCIIONB30BAaHHMS HA YCTAaHOBKE IO TIIepepabdoTKe, Kak OHa
OIlpezeNeHa BhINIe, M Pe3KH, PyOKHM WIIM Hape3Kh COOpOK, IMyYKOB WM CTEep)KHEH
00JIy4eHHOTO SIIEPHOTO TOILIHBA.

JuccosbBepsl
BBOJHOE 3AMEYAHUE

B nucconbBeprl 0OBIYHO MOCTYMAaeT M3MeENbYeHHOEe OTpaboTaBllee TOIUIMBO. B aTHx
0e30MacHbIX C TOYKH 3PEHUS KPUTHYHOCTH pe3epByapax OOIy4YCHHBIH SACPHBIHA
MaTepuail pacTBOPSIETCS B a30THOW KHUCIOTE, M OCTalomuecss oO0pe3KH 000JI0YeK
BBIBOJISATCS U3 TEXHOJIOTMUYECKOTO MOTOKA.

Bbe3omnacHsle ¢ TOUKM 3peHUsT KPUTUYHOCTH pe3epBYyaphl (HalpuMep, Majoro Juamerpa,
KOJIBLICBBIC WJIM HPSMOYTOJBHBIE Pe3epBYyaphl), CIEUUATbHO NpeIHa3HAYCHHBIE HIIN
MOJTrOTOBJIEHHBIE [UI HCIIOJAB30BAHUS HA YCTAaHOBKE IO IepepabOTKe, KaKk OHHU
OTIpe/ieTIeHbl BBIIIE, Ui PAcTBOPEHHUA OOJYUYEHHOTO SACPHOIO TOIINBA, KOTOpHIE
CIOCOOHBI  BBICPKHMBATh TOPSIYYI0, BBICOKOKOPPO3HOHHYIO JKHIKOCTH H MOTYT
JIUCTaHLIIMOHHO 3arpy’aThCsl U TEXHUYECKH 00CITyKUBAThCS.

IKCTPAKTOPHI U 000pYyA0BaHME 5 IKCTPAKIUH PACTBOPUTEIEM
BBOJ/IHOE 3BAMEUYAHUE

B 3KCTpakTOphl ¢ pacTBOPHUTENEM IOCTYNAaeT Kak pacTBOp OOIYy4YEHHOIO TOIUIMBA U3
JCCOJIbBEPOB, TaK M OPraHUYECKHH PACTBOP, C MOMOILILID KOTOPOTO PAa3lENAIOTCS
ypaH, TUIYTOHMH W TPOAYKTHl JAEJICHUS. ObopynoBanue Aisl IKCTPAKLHUU
pacTBopHUTENIEeM OOBIYHO KOHCTPYHPYETCS TaKUM 00pa3oM, 4TOOBI OHO YJOBJIETBOPSIIO
KECTKUM 3KCIUTyaTal[MOHHBIM TPEOOBaHUSM, TAKUM, KaK JUIMTEJIbHBIN CPOK CIIy>KO0BbI 0€3
TEXHUYECKOTO OOCTYXMBAHMS WM JIETKas 3aMEHSAEMOCTh, IPOCTOTA B BKCILTyaTalludl U
yIpaBJIeHUH, a TAK)Ke THOKOCTh B OTHOLICHUH M3MEHEHHUs ITapaMeTpOoB Ipoliecca.

CrienmanbHO TpeHAa3HAYSHHBIE WITH MTOATOTOBJICHHBIE SKCTPAKTOPHI C PACTBOPHTEIEM,
TaKUC, KaK HaCaJO4YHbIC WKW IIYJIbCAllUOHHBLIC KOJIOHHEI, CMECHUTEIILHO-OTCTOMHBIE
anmapathl WM LEHTPOOCKHBIC KOHTAKTHBIC alaparbl MJis HCIIOJIb30BaHUS Ha
YCTaHOBKE 1O 00pabOTKe OONYYEHHOTO TOIUIMBA. OKCTPAKTOPBI C PacTBOPHUTEIEM
JIOJDKHBI  OBITh YCTOWYUBHEI K KOPPO3MOHHOMY BO3JEHCTBHUIO a30THOW KHCIIOTHI.
OKCTpakTOppl C pacTBOpPUTENEM OOBIYHO H3TOTABIMBAIOTCA C  COOJIOJEHHEM
Ype3BBIYAHO BBICOKMX TpeOOBaHWU (BKIIOYAs NMPUMEHEHHE CHEIHabHBIX METO0B
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CBapKM, WHCHEKIWH, obecreueHHe W KOHTPOIb KAuecTBa) W3 MAalOyTIePOAMCTHIX
HEPXKABCIOIIMX CTajJeH, THUTaHA, IMPKOHUS WM JPYTUX BBICOKOKAYECTBEHHBIX
MaTepHaNoB.

XumMHuecKkue pe3epByapsl ISl BbIACP:KUBAHUSA WM XPAHCHUA
BBOJIHOE 3AMEYAHUE

Ha stame sKCTpakiy pacTBOpPHTENEM OOpPa3ylOTCS TPH OCHOBHBIX TEXHOJIOTHYECKUX
IIOTOKAa XKUJIKOCTH. Pe3epByapH JJId BBIACPKHUBAHUA WM XPAHCHUA HCIIOJIB3YIOTCA B
JanpHeleld 00paboTKe BceX TpeX NOTOKOB CIEeNYIOIUM 00pa3oM:

a) PacTBOp YHCTOTO A30THOKHCIIOTO ypaHa KOHICHTPUPYETCS BBITAPHBAHHEM H
MIPOUCXOIUT TPOIIECC JCHUTPAIINH, T/IC OH MpeBpaIiaeTcss B OKCUJ ypaHa. DTOT
OKCHJ] IOBTOPHO UCIIOJIb3YETCA B SIEPHOM TOIUIMBHOM IIHUKIIE;

b) pacTBOp BBICOKOAKTUBHBIX MPOLYKTOB [ENCHHS OOBIYHO KOHLEHTPHPYETCS
BBIIAPUBAHUEM M XPAHUTCS B BUAC KOHLEHTPUPOBAHHOM XHUIKOCTH. OTOT
KOHIIGHTpaT MOXXET BIIOCJAEACTBUM TMPOWTH BBIIApUBAHHWE WIH  OBITH
npeoOpaszoBaH B HopMy, IPUTOJHYIO ISl XPAaHEHHUS UM 3aXOPOHEHUS;

C)  pacTBOp YHCTOTO HHUTpaTa IUTYTOHHS KOHIIEHTPHPYETCS W XpaHHUTCA MO
MOCTYIUIEHUs] Ha JalibHEeHIIne 3Tambl TEXHOJOTHYECKOro Ipoliecca. B
YaCTHOCTH, pe3epByaphl I BBIACP)KUBAHUS WIN XpPaHEHHUS PacTBOPOB IUTYyTOHUS
KOHCTPYHUPYIOTCS TAKHM 00pa3oM, 4TOOBI N30€KaTh CBS3aHHBIX C KPUTHYHOCTHIO
npo6JieM, BO3HUKAIOUINX B pe3ysibTaTe U3MEHEHH B KOHLIEHTPALUU Wi Gopme
JaHHOT'O TIOTOKa.

CrienmanbHO TIpeHa3HavYeHHBIC WM TIOJTOTOBICHHBIE Pe3epBYyaphl s BBIICPKUBAHUS
WIM XpaHEeHWs IS WCIONB30BAHHSA Ha YCTAaHOBKE IO IepepaboTke OOIy4eHHOTO
TOIMBa. Pe3epByapsl Ui BIJIEPKUBAHUS WIM XPAaHEHUS JOJDKHBI ObITh YCTOMYUBHI K
KOPpPO3MOHHOMY BO3/EHUCTBUIO a30THOM KUCIOTHL. Pe3epByapsl /Ui BbIIEpKUBAHUS WIN
XpaHeHUs] OOBIYHO HM3TOTABIMBAIOTCS W3 TaKMX MaTepUANOB, KaK MaJlOyTJIEPOAHCTHIC
HEp)KaBeIOINE CTalld, THUTAaH WJIM LUPKOHMHA WM JIpyrHe BBICOKOKaueCTBEHHBIE
MaTepHabl. PesepByapsl Ui BBIACPKHBAHHUS WM XPAaHEHUS MOTYT OBITh
CKOHCTPYHPOBAaHBI TakuM 00pa3oM, dYTOOBI WX OKCIDIyaTalWisi W TEXHUYECKOe
o0CITyXMBaHWE TPOM3BOAWINCH AWCTAHIIMOHHO, M MOTYT UWMETh CJeIyIoIIne
0COOEHHOCTH C TOYKH 3pEHHsI KOHTPOJIS 32 SAEPHON KPUTUYHOCTHIO:

1)  OOpHBIN SKBHBAJICHT CTCHOK WMJIM BHYTPCHHUX KOHCTPYKIIUIM paBeH MO MEHbIICH
mepe 2%, mubo

2)  UWIMHApUYECKHEe pe3epByapbl MMEIOT MaKCHUMaibHBIA auamerp 175 Mm
(7 motiMoB), THOO

3)  OpsIMOYTOJNIBHBIA WIIM KOINBIICBON pe3epByap HMEET MaKCHMAIbHYIO IMHPUHY
75 MM (3 mroiima).

CucremMa KOHBEPCHM HUTPATA IUIYTOHHMSA B OKCH/Y
BBOJHOE 3AMEYAHUME

Ha OompmmHCTBE YCTAaHOBOK MO TepepadOTKe ATOT KOHEWHBIM MPOIECC BKIOYAET
KOHBEPCHIO pacTBOpa HUTpaTa IUTyTOHHSA B ABYOKHCH TUTYTOHHSA. B 9HCIO OCHOBHBIX
orepanuii 3TOr0 TpoIecca BXOMIAIT: XpaHEeHHe U KOPPEKTHPOBKA MCXOIHOTO
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TEXHOJOTMYECKOTO MaTepuaia, OCAXKICHUE W pa3lelieHHe TBEPAOW M KUAKOH (asbl,
MpOKAJMBaHKUe, OOpalleHUe C MPOAYKTOM, BEHTUISLUSA, OOpalleHHe C OTXOJaMH H
yTpaBlicHHE TPOIIECCOM.

3aMKHYTbIE CHCTEMbI, CIIELHAJIbHO MpPEAHA3HAUYCHHBIC WM MOATOTOBJICHHBIE IS
KOHBEPCHM HUTpATa IUTyTOHUS B OKCHJ IUIyTOHUS, B YACTHOCTH, 000PYJOBaHHbIE TAKUM
00pa3zoM, 4TOOBI W30EKaTh JOCTH)KCHHUSI KPUTUYHOCTH U PaTUallMOHHBIX 3PQEKToB, a
TaK)Ke CBECTH K MUHHUMYMY OIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

CucremMa KOHBEPCHM OKCH/IA IUTYyTOHHS B METAJLT
BBOJIHOE 3AMEYAHUE

3TOT mpouecc, KOTOPBI MOXKET OBITH CBSA3aH C YCTAaHOBKOM IO mepepaboTKe, BKIIOYAET
(ropupoBaHNEe MBYOKHCH TILTyTOHHS, OOBIYHO C MPHMEHEHHEM BBICOKOAKTHBHOTO
(ropucToro BomoOpona, C TIENbI0 TONydeHHA (TOpHAAa IUTYTOHHUS, KOTOPBIH
BIIOCJIEZICTBUM BOCCTaHABJIMBAETCS C IOMOIIBbIO METAJUIMYECKOT0 KajibLMs BBICOKOU
YUCTOTHI JIO TMOJYYESHUST METAITMYECKOTO TUTYTOHUS U (pTopra Kanbliusi B BUE IITAKa.
B umciio ocHOBHEIX omeparuii JaHHOTO Ipoliecca BXOIAT: (proprpoBaHue (HallpuMep, ¢
NIpUMEHEHHEM  O0OpYIOBaHHUS, COJIepXKallero  OJaropojHble  METaIbl WX
3alUIIEHHOr0 TOKPBITHEM W3 HUX), BOCCTAHOBJIEHHWE MeTamna (Hampumep, ¢
MIPIMEHEHUEM KEepaMHUYeCKUX THTJIeH), BOCCTAHOBJIIGHHWE IIUIaKa, OOpalleHue ¢
MIPOJYKTOM, BEHTHIISILINA, OOpaleHne C OTXOAaMHU U YIIpaBJIEHHE MPOLIECCOM.

3aMKHYTBIC CUCTEMBI, CIICIUAJIBHO NPEAHA3HAYCHHBIC WJIM IIOATOTOBJICHHBIC [JIA
IMPOU3BOJACTBA MCETAJNIMYCCKOI'0 IUIYyTOHHSA, B YaCTHOCTH, OGOPYIIOBBHHI)IG TaKHUM
06pa30M, 4TOOBI U30€KATh AOCTUIKCHUSA KPUTUYHOCTU U paJuallMOHHBIX 3(1)(1)CKTOB, a
TAKXXC CBCCTU K MUHUMYMY OITAaCHOCTH, CBA3aHHBIC C TOKCUIHOCTBIO.

YCcTaHOBKH ISl H3rOTOBJIEHHSI TOIJIMBHBIX 3J1EMEHTOB
"V cTaHOBKA AJIS U3TOTOBJICHUS TOIUIMBHBIX 3JIEMEHTOB'" BKIIIOUACT O60pyI[OBaHI/Iel

a) KOTOpOC OOBIYHO HaXoOUTCA B HEMMOCPECACTBEHHOM KOHTAKTC C TEXHOJIOTHYCCKUM
MOTOKOM SCPHOI0 MaTt€puajia Wi HECIMOCPEACTBCHHO 06pa6aTLIBaGT €ro, nin
K€ YIIpaBJIACT UM, UJIH,

b) KOTOpOE repMETU3UPYET SACPHBIM MaTepral BHyTPH 000JIOUKH.

YcraHoBKM JIi  pa3jiesieHMsi HM30TONOB YypaHa W 000pyloBaHHMe, KpoMe
AHAJTUTHYECKHX NMPUOOPOB, CHENHUAJIHLHO NMPEAHAZHAYEHHOE WJIH MOATr0TOBJIEHHOE
JIVISL DTOTO

IMpeameTsl 00OPYAOBaHUS, HA KOTOPBIE, KAK CUUTACTCS, PACMIPOCTPAHACTCS 3HAUCHHE
¢paser  "oOopymoBaHHME, KpPOME  AQHAIUTHYECKAX  MPHOOPOB,  CHEIHAIBLHO
MpeIHa3HAYCHHOE WJIM MOJrOTOBIEHHOE" IS Pa3/IeleHUs U30TOMOB yPaHa, BKIIOYAIOT
B ceOs:

TI'a3oBble ueHTpMQ)yrn H y3Jbl U KOMIIOHEHTBI, CII€HHUAJTBHO MNPECIHAZHAYCHHDLIC
HJIM MOAT0TOBJICHHBIC JIS1 HCITI0JIb30BAaHHUSA B Ia30BbIX IIEHTpH(l)yl"aX

BBOJJHOE 3AMEUYAHUE

lazoBas ueHTpu(yra O0OBIYHO COCTOUT M3 TOHKOCTCHHOTO(BIX) ITMIIMHAPA(OB)
muamerpoMm ot 75 MM (3 morima) go 400 mm (16 mOWMOB) C  BEpPTHKAIBHOW
IIEHTPAILHON OCBI0, KOTOPEIH(e) moMemeH(bl) B BAKyyM M BpamiaeTcs(F0Tcs) ¢ BRICOKOH
OKpYKHOH ckopocThio mopsaka 300 M/c wmnmu Oomee.  [JIst JOCTHXKEHHsSI OOJBIION
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CKOPOCTH KOHCTPYKIIMOHHBIE MaTEpUasbl BPAIIAOIUXCS KOMIIOHEHTOB JTOJIKHBI UMETh
BBICOKOC 3HAUCHHE OTHOIICHHS MPOYHOCTH K TUIOTHOCTH, & POTOpHas cOopka W,
CJICZIOBATENIbHO, OTHENbHBIE €€ KOMIIOHEHTHI JIOJDKHBI HM3TOTOBISITHCS C BBICOKOM
CTETICHBI0 TOYHOCTH, YTOOBI pa30anaHc ObUT MUHUMAIBHBEIM. B oTiMyme oT Apyrux
neHTpudyr rasoBas IeHTpudyra Juis oboramieHus ypaHa HWMeeT BHYTPH POTOPHOM
KaMephbl Bpamaronrytocs(uecs) meperopoaky(n) B ¢opMe IUCKa W HETOIBIIKHYIO
cucteMy nojaun u otoja raza UFs, COCTOSAIIYIO 10 MEHBIICH Mepe U3 TPeX OTIACIBHBIX
KaHaJIOB, JBa M3 KOTOPBIX COCJAMHEHBI C JOMATKAaMH, OTXOMASIIUMH OT OCH POTOpa K
nepudepuitHOi YyacTH pOTOPHOU KaMepbl. B BakyyMe HaXOIMTCS TAKKE PsAJl BAKHBIX
HEBPAIIAIOIIMXCS 3JIEMEHTOB, KOTOPBIE, XOTS W HMMEIOT 0COOYI0 KOHCTPYKIIUIO, HE
CIIOHBI B U3TOTOBJIICHUM W HE W3TOTOBISIOTCS W3 YHHUKAIBHBIX MaTepHasoB.
IentpudysxHas ycTaHOBKA, OJJHAKO, TpeOyeT OONBIIOr0 YHCIa ITHX KOMIOHEHTOB, TaK
YTO WX KOJWYECTBO MOMKET CIYXHTh BaXXHBIM HHJHKATOPOM  KOHEYHOTO
UCIIOJIb30BaHHS.

Bpamaomuecss KOMIOHEHTbI
a) [TomHbIe poTOpHBIE COOPKH:

TOHKOCTEHHbIE LWIMHIAPHI WM PSi COCOMHEHHBIX MEXKAY CO00H TOHKOCTEHHBIX
UIMHIIPOB, U3TOTOBJICHHBIX M3 OJHOTO HJIH OoJiee MAaTEpPHUAIOB C BHICOKUM 3HAYCHHUEM
OTHOLIEHUS TMPOYHOCTH K IUIOTHOCTH, yKazaHHbix B [IOSCHUTEJIBHOM
SAMEUAHUUN « nactosmemy pasmeny. CoenuHEHHE ITWIIHMHIPOB MEXIy Co00i
OCYIIECTBISICTCS. TIPU MOMOIIY THOKMX CHIB(OHOB WIIM KOJIEI, ONMHCAHHBIX B YacCTH
5.1.1.c) mmwke. CoOpaHHBIH pPOTOp HMMEET BHYTPEHHIOIO(ME) NEeperopoixky(u) u
KOHLIEBBIE Y3JIbl, onucaHHble B yacTax 5.1.1.d) u e) Hwke. OpHako monHas cOopka
MOXET OBbITh IOCTABJICHA 3aKa3YMKYy B YACTUYHO COOPAHHOM BHJE.

b) Potopnbie TpyOBI:

CrennanbHO TIpeTHA3HAYCHHBIC WM TIOJATOTOBJICHHBIE TOHKOCTCHHBIE ITMIIMHIPHI C
tonmuHON crenku 12 MM (0,5 mroiimMa) mim MeHee, quameTpoM ot 75 mm (3 mroiima) 1o
400 MM (16 mr0¥IMOB), M3TOTOBJIEHHBIE U3 OJHOTO WJIH 0OJee MaTepHUaoB, MMEIOIIUX
BBICOKOC 3HAYCHWE OTHOIICHUS TMPOYHOCTH K IUIOTHOCTH, VyKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHWMU k HacTosAmEeMy pa3nemy.

c) Komb1ta nmm cuimb(oHBI:

KoMmnoHeHTsI, crenuanbHO IpelHa3HAYeHHbIE WM TOATOTOBIEHHBIE IS CO3/JaHUS
MECTHOW OIOpBI AJsl POTOPHOM TpyObl WM COEAMHEHHS pAda POTOPHBIX TPYO.
CunboHbl TpeACTaBIAIOT cOO0H KOPOTKME LMJIMHIAPHI C TOJILMHONH CTEHKH 3 MM
(0,12 mrotima) wim MeHee, muamerpoM oT 75 MM (3 mroiima) mo 400 MM (16 mroiiMOB),
MMEIOIINX OJUH ro(p U NU3TOTOBJIEHHBIE U3 OJHOTO M3 MaTepHaJIOB, UMEIOIUX BBHICOKOE
3HAQUEHHE OTHOIICHMS] MPOYHOCTH K MIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUMU k nacrosuiemy pazaeny.

d) [eperopoku:

KomrmonenTsr B ¢hopme mucka aumamerpoMm ot 75 MM a0 400 mm (ot 3 g0 16 mroitmoB),
CIICUaJIbHO MPEAHA3HAUYCHHBIC NJIW ITOATOTOBJICHHBLIC IJIs1 YCTAHOBKH BHYTPU pOTOpHOfI
TpyObl LEHTpU(YIH C LEeNbl0 HW30JUPOBATh BBIIYCKHYIO KaMepy OT TJIaBHOH
pa3fgenuTeNbHOM KaMephl U B HEKOTOPBIX CIy4asX IJIs YIYYIISHHS MUPKYISAIAHA Ta3a
UF¢ BHYTpH TTIaBHO# pa3aenuTeIHbHOW KaMephl POTOPHOH TPYOBI M M3TOTOBJICHHEBIE M3
OTHOTO W3 MAaTepHajoB, MMCIONIMX BHICOKOE 3HAYCHUE OTHOIIECHHWS INPOYHOCTH K
mwiotHocTH, YykazaHHbiX B [IOACHUTEJIBHOM 3AMEYAHUWU k HacToseMy
paszgeny.
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e) BepxHue/HUKHHE KPBIIIKH:

KomnoneHTs! B hopMme nucka auamerpoM ot 75 mm (3 mrotima) no 400 MM (16 moiiMoB),
CIENWaNbHO TpeIHA3HAaYeHHbIE WU TOJTrOTOBIEHHBIE TaKUM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBAThH IWAaMETPy KOHIIOB POTOPHOM TPyOBI M Onaromaps 3TOMY yAEp:KHBaTh
UF¢ BHYyTpH ee. DTH KOMITOHEHTHI HCHOJB3YIOTCS IUIS TOTO, YTOOBI TMOAJEPKUBATH,
yAEepKUBAaTh WIW COJAEpPKaTh B cebe KaK COCTAaBHYIO YacTh JIIEMEHTHl BEpPXHETO
MONIINITHAKA (BEPXHSAA KpBIIKA) WM CIYy)KHTh B KadecTBE HECymled dYacTu
BpAILAIOUINXCS DJIEMEHTOB D3JIEKTPOJABHUraTeNsi M 3JIEMEHTOB HW)KHErO MOIIUITHUKA
(HWKHSASL KpBILIKA), U U3TOTOBJSIFOTCS M3 OJHOTO M3 MaTepPHajoB, UMEIOLINX BBICOKOE
3HAUCHUE OTHOILIECHUSA MPOYHOCTU K IMJIOTHOCTH, yKazaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUNMU k HacTosAIEMy pa3ery.

NOACHUTEJIBHOE 3AMEYAHUE
Jlns1 Bpallaromuxcs KOMIIOHEHTOB LIEHTPU(YT HCHOIB3YIOTCS CIEAYIOLUINE MaTEpPUaIIbL:

a)  MapTEHCHTHOCTApEIOINIHE CTAIH, UMEIOIINEe MAKCUMAIbHBIN MPeaea MPOYHOCTH
Ha pacsokenue 2,05 x 10° H/m? (300 000 dyHT/KB. mioiim) mimm Goee;

b)  amOMUHUEBBIC CIUIABBI, WMCIOIINE MAKCHMAalIbHBIA Mpeaena MPOYHOCTH Ha
pactskenne 0,46 x 10° H/m? (67 000 dyrT/KB. mroiim) mim Goee;

c) BOJIOKHUCTHIE (HUTENOJO00HBIE) MaTepHaibl, IPUTOAHBIE IJIsl MCIIOIb30BaHUS B
KOMITO3UTHBIX CTPYKTypax M UMEIOINe 3HAaUE€HUS yIeIbHOTO MOIYJIS yIPYTroCTH
12,3 x 10° M mmm Gonee M MaKCHMATbHOTO yAENbHOTO Mpeieia MPOYHOCTH Ha
pactsokenne 0,3 x 10°M wmwm Gomee ("ymembHBIH MOZYIb YIOPYrocTH" - 9TO
moayis FOHra B H/Mz, JICTICHHBIA Ha YJIEJbHBIA BEC B H/M3; "MaKCHUMaJIbHBII
YAENbHBIN MpeAel MNPOYHOCTH Ha PACTKEHUE" - 3TO MaKCUMAalbHBIN TMpeen
IIPOYHOCTH Ha pacTspkeHue B H/M?, feneHHbIi Ha yaenbHbIi Bec B H/M .

CraTHyeckue KOMIOHEHTBI

a) TloaImIMIHUKY ¢ MAarHUTHOM MOJBECKOI:

CoenuanbHO TMpEeAHA3HAYCHHBIE WM IMOATOTOBICHHBIE MOAIIUIHUKOBEIC — Y3IIBI,
COCTOSIIIME W3 KOJNBIEBOTO MAarHuWTa, IIOJIBEIIEHHOTO0 B o00oiMe, coaepKalei
nemrnupytomyio cpeay. OOoiiMa marotaBnuBaercss u3 croiikoro k UFg marepuana
(cm. IOSACHUTEJIBHOE 3AMEYAHUE « pasgeny 5.2.). Maraut coenuHsercs: c
MOJIFOCHBIM HAKOHEYHWKOM WJIM BTOPBIM MAarHUTOM, YCTAaHOBIIEHHBIM Ha BEpXHEH
KPBIIIKE, ONMMCAHHOH B pazgene S5.1.1.e¢). Maraur MokeT WMeTbh (GopMy KOIbIa C
COOTHOIIICHWEM MEXAY BHEITHUM ¢ BHYTPCHHHM JIHAMETPAMH, MEHBIIUM WU
paBHbIM 1,6:1. MareutT MOXXeT HMeTh (opMy, O00ECIECUHBAMINYI0 HAYAILHYIO
nporumaemocts 0,15 T'a/m (120 000 equan CI'C) wim  Oojiee, WIM  OCTaTOYHYIO
HaMarHU4IeHHOCTh 98,5% wnm 6omee, WK MPOU3BEACHIE WHAYKIIMN Ha MAaKCUMAaIbHYIO
HaNpsHKEHHOCTh ToJisi Oonee 80 kLM (107 Te.D). Kpome OOBIYHBIX CBOWCTB
MaTepuana, HeoOXOJUMBIM IIPeIBAPUTEIHHBIM YCIOBHEM SIBISIETCS OTpaHUYEHUE OYeHb
ManeiMu monyckamu (meHee 0,1 mm wm 0,004 mroiima), OTKIIOHSHHSI MAarHATHBIX OCei
OT TEOMETPUUECKUX Ocell min o0ecredeHne 0co00il FOMOTreHHOCTH MaTeprajia MarHUTa.

b) [MogmmmauK W/ AeMIdepsl:

CHCHI/IEUII)HO MMPEAHA3HAYCHHBIC WX ITOATOTOBJICHHBIC IMOAIIUITHUKH, COACPKAIIUC Y3ECIT
OCBH/yIJIOTHUTENBHOE KOJBIIO, CMOHTHPOBaHHBI Ha nemmdepe. Ocp  00BIYHO
MIPEICTaBIIICT COOOM Bal M3 3aKaJCHHOW CTAJIM C OJHUM KOHIIOM B (hopme Toirychepsl,
M CO CpeJCTBaMH IMOACOEANHEHUs K HIDKHEH KpBIIIKE, OMUCaHHOI B pasnene 5.1.1. e),
Ha JIPYrOM. Ban, onmHako, MoOXeT OBITH COGOUHEH C THUAPOJMHAMHYECKUM
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nogmunarKoM. Koo umeer ¢popmy TabIeTKH ¢ moidycepruieckuM yriyOlieHHeM Ha
OJTHOH MOBEPXHOCTU. DTH KOMIIOHEHTHI YaCTO MOCTABIISIIOTCS OTAEIBHO OT AeMIidepa.

c) MoeKkyIapHbIE HaCOCHI:

CrieniajbHO TpeAHa3HAUYEHHBIC MM TIOATOTOBICHHBIE IWIMHAPHI C BEITOUCHHBIMH HIIH
BBIJIABJICHHBIMA BHYTPH CIUPAIBHBIMA KaHABKAMH M C BBICBEPJICHHBIMU BHYTPH
OTBEpCTUSAMH. THIIOBBIMH pa3MepaMH SIBISIOTCS CIEAyIOIINe: BHYTPEHHUI JHaMeTp OT
75 mm (3 mroiima) 1o 400 mm (16 mroiimoB), TommuHa cteHky 10 mm (0,4 mroiima) wim
Oomee, ¢ mIMHOW, paBHOW auaMeTpy wuiau Oomnbime. KaHaBku OOBIYHO HMEIOT
MPSIMOYTOJILHOE TIoTIepeuHoe cedeHue u riryouny 2 mum (0,08 mroiitma) mwim 6oree.

d) Craropsl ABUTATENCH:

CriernaiibHO TIpeTHa3HAYE€HHBIE WJIM TIOJTOTOBIICHHBIE CTATOPHI KOIBIIEBON (DOPMBI AJIst
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THUCTEPE3UCHBIX (v PCaKTUBHBIX )
AJIEKTPOJIBUTATETICH MTEPEMEHHOTO TOKa ISl CHHXPOHHOU pabOTHI B YCIOBUSX BaKyyMma
B auanazone yactoT 600-2000 I'n u B nguanazone Momuocted 50-1000 BA. Cratopsl
COCTOSIT W3 MHOTO(A3HBIX OOMOTOK Ha MHOTOCIIOMHOM JKEJIE3HOM CEpIeYHHKE C
HU3KUMH TIOTEPSMHU, COCTOAIIEM W3 TOHKHUX IUIACTHH, OOBIYHO TONIIMHOH 2,0 MM
(0,08 mroiimMa) mim MeHee.

e) Kopmyca/nmpueMHUKH HeHTpUPYTH:

KoMmnoHneHThl, cienuanbHO MpeAHa3HAUCHHbIE WIH MOATOTOBICHHBIE AJIs1 Pa3MELICHUS B
HUX COOpPKH POTOpPHOU TpyOBI Ta3oBod meHTpubyTH. Koprmyc cOCTOMT M3 KECTKOTO
MWIAHIPA C TOJMIMHON cTeHku 10 30 MM (1,2 mrotiMa) ¢ MPEIU3uOHHO 00pabOTaHHBIMU
KOHIIAMH JUISI YCTAHOBKH TIOANIUITHUKOB U C OJTHUM HIIM HECKOJNBKUMH (hIaHIIAMU IS
MoHTaxa. (OOpaboTaHHbIE KOHIBI TApaUIEIbHBI APYT NIPYTY W TEPIEHIUKYISIPHBI
MpOMONIBHON ocu mumHApa B mpenenax 0,05 rpagyca wimm menee. Kopmyc moxer
TaKkKe MPEJCTABIATh COOON KOHCTPYKIMIO SYCHCTOTO THIA JJIs Pa3MEICHUS B HEM
HECKOIILKHX POTOPHBIX TPYO. Kopmyca wu3roraBnuBaroTCs U3 MaTEpHUAJIOB,
koppo3uecToikux K UF,, WK 3aluaroTes MOKPBITUEM U3 TAKMX MaTEepUAJIOB.

f) JloBymikwu:

CrienmanbHO TIpeHa3HauYeHHbBIE WM MTOTOTOBIICHHBIC TPYOKH BHYTPEHHUM JHAMETPOM
mo 12 mm (0,5 mroiima) mist m3BnedeHus raza UFg w3 poTopHO#M TpyOBI 1O METOXY
TpyOKku Iluto (T.€. C OTBepcTHEM, HANPaBIEHHBIM Ha KPYTOBOM MOTOK Ta3a B POTOPHOM
TpyOe, K mpuMepy, HOCPEACTBOM M3rHba KOHIA paauaibHO PacloiIOKEHHOUW TPyOKH),
KOTOpBIE MOXKHO TPUKPENHTh K IICHTPAIbHOW CHCTEeMe H3BJIeUeHHs Traza. [pyOku
M3TOTOBJIEHBI U3 MaTepuaoB, kKoppo3uecTouknux K UFg, Winu 3aminarTcs NOKPhITHEM
13 TaKUX MaTepHasoB.

CnenuajbHO TMpeJHa3HAYEHHble MJIH TMOATOTOBJIEHHbIE BCIOMOraTejJlbHbIE
CUCTeMbl, 00OpyJIOBaHHE M  KOMIIOHEHTbI JUIS  HCIOJIb30BAaHUSI  HA
ra3oueHTpudy:kHoii ycTaHOBKeE 10 000raleHnIo

BBOJJHOE 3AMEUYAHUE

BcemomorarenbHble CHCTEMBI, O0OOPYIOBaHME M KOMIIOHEHTBI Ta30LCHTPU(YKHOH
YCTaHOBKH 1O OOOTAIICHUIO MPEICTABIIAIOT COOOM CUCTEMBbI YCTAHOBKH, HEOOXOAUMBIC
st mogaun UFg B neHTpudyry, i CBS3M OTACIBHBIX HEHTPUDYT MEXIy CO0OM ¢
[EeNbI0 00pa3oBaHUSA KackaZoB (WM CTYIEHEH), YTOOBl JOCTHYL OoJiee BBICOKOTO
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5.2.2.

5.2.3.

obOoramenuss u wm3Biedb "mpoaykt" u "xBocTel" UFs w3 neHtpudyr, a Ttaxxe
o0opynoBaHue, HeoOXomuMoOe sl NPUBEACHUS B JeicTBUE LEHTpUDYT WIH UL
YIpaBJICHHUS yCTaHOBKO.

O6srya0 UF( riciapsieTcss U3 TBepABIX BEMIECTB, IOMEIIEHHBIX BHYTPH MOJOTPEBaEMbIX
aBTOKJIABOB, M TIOAAeTCsl B Ta3000pazHoi ¢opMe K IEeHTpudyram depe3 CUCTEMY
KOJUIEKTOPHBIX TpyOompoBoxoB kackazna. "Ilpoxykt" m "xBoctel" UFe, moctynaromue
W3 MEeHTpU(Yr B BHIE Tra3000pa3HBIX IOTOKOB, TAKXKe MPOXOIAT dYepe3 CHUCTEMY
KOJUIEKTOPHBIX TPYOOIPOBOJOB KacKala K XOJIOMHBIM JIOBYHIKaM (paOoTaroliM IpH
temmieparype okojio 203 K (-70°C)), riae OHH KOHIEHCHPYIOTCS U 3aTE€M TOMEIIAIOTCS B
COOTBETCTBYIOIIME KOHTEWHEPHI Ui TPAHCIOPTUPOBKHM WIIM XpaHEHWs. Tak Kak
YCTaHOBKA IO OOOTalIeHUI0 COCTOUT M3 MHOTHX ThICSY LEHTPUQYT, COOpPaHHBIX B
KacKaJbl, CO3AAal0TCSI MHOTOKMIIOMETPOBBIE KOJUIEKTOPHBIE TPyOONPOBOIBI KackKaaoB ¢
THICSSTYAMHU CBapHBIX IIIBOB, IPHYEM CXE€Ma OCHOBHOW 4YacTH WX COCIUHEHHH
MHOTOKpAaTHO MOBTOpsieTcs. O0opymaoBaHHe, KOMIIOHEHTH M CHCTEMBI TPYOOIIPOBOIOB
W3TOTAaBIUBAIOTCA C COOJNIOJICHHEM BBICOKMX TPEeOOBaHMH K BaKyyM-TUIOTHOCTH H
guCcTOTE 00pPabOTKH.

CucreMbl nojgavu/cucTeMbl 0TBoAA '"mpoaykTa" u "xBocTOB"

CHGLII/I&J'IBHO MNpeAHA3HAUYCHHBIC HJIM TMOATOTOBJICHHBIC TCEXHOJIOTUYCCKUE CUCTEMBI,
BKIIIOYaromiue:

MUTAIONINE aBTOKJAaBBl (WJIM CTaHIUM), HCIonb3yemble it momadun UFg B
Kackanel meHTpudyr npu maBimeHud o 100 x[la (15 dbyHT/KB. mMI0KIM) W TIipH
ckopoctu 1 Kr/4 wiu Gonee;

JecyOauMaTopsl (MM XOJOAHBIE JIOBYIIKH ), HCTIONIBb3yeMble s BeiBeaeHus: UFq
3 kxackanoB mpu gasieHuu Ao 3 klla (0,5 ¢ynt/xB.AROVIM).  [lecyOmmumaTopsl
criocoOHbI oxnakaarkes 10 203 K (-70°C) u marpesatsces 10 343 K (70°C);

cTtaHuu "mpoaykra" m "XBOCTOB", Wcronb3yemble sl nepememenus UFs B
KOHTEHHEPHI.

OTa ycTaHoBKa, 000pyIOBaHHME U TPYOOIPOBOJBI IMOJHOCTHIO H3TOTABIMBAIOTCS W3
croiikux k UFg wmaTepuasioB wiM  3alUINAlOTCS  MOKPBITHEM W3  HHX
(cm. [IOAACHUTEJIBHOE 3AMEYAHUE k panmHOMY paszzneiny) ¢ COONIOIEHHUEM
BBICOKHX TPeOOBaHHUH K BAKYYM-TUIOTHOCTH U YUCTOTE 0OPaOOTKH.

MamuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBO10B

CrienuaibHO TNpeJHAa3HAYCHHbIE MM IIOATOTOBJICHHBIE CHCTEMbl TPYOOIPOBOAOB U
KoJUIeKTOpoB uisi ynepxanusi UFq BHYyTpH UeHTpH(DYXKHBIX KackagoB. OTa CETbh
TpyOOTIIPOBOAOB OOBIYHO MPENCTABISIET COOOW CHUCTEMY € "TPOHHBIM" KOJUIEKTOPOM, U
Kaxzas HeHTpudyra coequHeHa ¢ KaXIbIM M3 KOJUIEKTOpoB. CrenoBaTenbHO, cXema
OCHOBHOM 4YacTH HX COEIWHEHHS MHOTOKpaTHO moBTOopsAercs. OHa TOJIHOCTHIO
niroraBiauBaercd u3 croWkux k UFg wmatepuano (cMm. IIOSCHUTEJIBHOE
3AMEYAHMUE k nHacrosimemy paszzieny) ¢ COOJIOJEHHEM BBICOKHMX TpeOOBaHUH K
BaKyyM-IJIOTHOCTH M YHCTOTE 00pabOTKH.

Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB A1 UF,

CrenmanbHO TIpeTHa3HAYCHHBIE HITH TTOATOTOBJICHHBIC MATHUTHBIC WM KBaIPYIIOIbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC TPOM3BOAUTL NPSIMOM OTOOpP mpoO TmoJaBacMoi
Macchl, "mpoaykra" wim "XxBocToB" u3 ra3oBbix noTokoB UFg u obnanaromye moaHbIM
HabOpOM CIEIYIOMINX XapaKTEPUCTHK:
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5.3.1.

1. yaAenbHas paspeliaroiias CltocoOHOCTh 0 Macce cBbiie 320;

2. COACPIKAT HMCTOYHHUKHU HOHOB, HU3IrOTOBJICHHBIC M3 HHUXPOMa WJIHW MOHCI HIIN
3aIMUIICHHBIC ITIOKPBITUEM U3 HUX, WM HUKCIIUPOBAHHBIC,

3. COACPIKAT NOHU3AIIMOHHBIC UICTOUYHHKHU C 60M6apz[1/1p0131<0171 QJICKTPOHAMU,

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJISI U30TOITHOTO aHAJIN3a.

IIpeoGpa3oBaTesin 4aCTOTHI

IIpeobpazoBaTenu 4YacTOThl (TakKe H3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHELUAIBFHO TIpefHA3HAUYCHHbIE WJIM TOATOTOBJEHHBIE [UI THTAaHUS CTaTOpPOB
JIBUTATEJeH, OmpeleNieHHbIX B moamyHkre 5.1.2.d), wnm 4acTH, KOMITIOHEHTHI H
moAcOOpKM TakWx IMpeoOpa3oBaTee dYacTOTHI, OOJANaloNIe IIOJHBIM Ha00pOM
CIICAYIOMINX XapaKTePUCTHUK:

1. MHOTo(a3HbIN BeIxo B uana3zone ot 600 mo 2000 I';

2. BBICOKAsI CTAOMIIBHOCTH (cO cTabmimn3anuei gacToThl sryumre 0,1%);
3. HU3KHUE HEIMHEWHEIE UCKaxeHus (MeHee 2%);

4. K03 UIUEHT TOJIE3HOTO JeiicTBHs cBhIme 80%.

[NTOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe BbIlle 00OpPYNOBaHHE BCTYMAET B HEMOCPEIACTBEHHBIM KOHTAKT C
TexHonornyeckuM razoMm UFq nim HemocpeaCTBEHHO ynpasiseT paboToi HeHTpUYT U
MPOXOKACHUEM T'a3a OT HEHTPUYTH K HeHTpU(yTe 1 U3 KacKazla B KacKas.

Kopposuecroiikue k UF¢ maTepuansl BKIIOYAIOT HEPXKABEIOIIYIO CTallb, AJIFOMUHHM,
AJTFOMUHHEBBIC CILIaBbl, HUKEIb WIX CIUIABHI, conepxkaniue 60% u 0ojiee HUKEIIS.

CrnenmnaJibHO NpeAHA3HAYEHHBIE WM MOATOTOBJEHHbIE COOPKH W KOMIIOHEHTHI A1
HCIO0JIb30BaHus pU razogud¢y3noHHOM 000raleHuH

BBOJJHOE 3AMEUYAHUE

[pu razomudpy3noHHOM METOIE pa3lEleHUs U30TONOB ypaHa  OCHOBHOM
TEXHOJIOTHYECKOH COOPKOH SBISAETCS CHEIHAIBHBIA TOPUCTHIA Ta30Auddy3HOHHBIH
Oapbep, TETUIOOOMEHHMK I OXJIAXACHHs Ta3a (KOTOPBIA HarpeBaeTcs B IPOIECCe
CXKaTus), VIUIOTHUTEIBbHBIC KJAaMaHbl M PEryJIUPYIONIME KIamaHbl, a TaKxke
TPyOOTPOBOIBI. IMockonbky B ra3oauddy3uOHHON TEXHOJIOTHH HCIONB3yeTCs
mectudTopucteiii ypan (UF¢), Bce oOopymoBanue, TpyOONpPOBOABI M TOBEPXHOCTH
U3MEPUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJKHBI
W3TOTaBJIMBAThCS U3 MAaTEPHAJIOB, COXPAHSIONINX CTa0MIBHOCTH Npu KoHTakTe ¢ UFg.
lazomuddy3nonnas ycraHOBKa COCTOUT U3 PsAAa TAKUX COOPOK, TaK UTO WX KOJTHIECTBO
MOXKET GI)ITI) Ba)XXHBIM ITOKA3aTCJIEM KOHCYHOT'O IPpCAHA3HAYCHUA.

I'azonuddpy3nonnbie Hapbepbl

a) CrnenmanbHO TpenHa3HAUYCHHbIE WM IOATOTOBJICHHBIE TOHKHE, IOPHUCTHIE
¢ubTpe! ¢ pasmepom mop 100-1000 A (anrcrpem), Tommusoit 5 MM (0,2 mroiiva) wiu
MeHblle, a A TpyOuaTelx ¢opMm aumamerpoM 25 mMm (1 miofiM) WM MeEHBIIE,
W3TOTOBJICHHBIC M3 METANIMYECKHUX, MOJMMEPHBIX WM KEPaMHUYECKUX MAaTepHajoB,
koppo3uectokux Kk UFg, u

b) CIICIUAIBHO TTOJATOTOBJICHHBIC COCIMHECHUS WA TOPOUIKH IJISi HM3TOTOBIICHUS
Takux (WIBTPOB. Takue COCTUHEHHS W TOPOINKH BKJIIOYAIOT HUKEIh WIH CIUIaBHI,
comepkamue 60% wimm Oojlee HUKENs, OKCHI amoMuHUsA Wik crohikue K UFg
MIOJTHOCTHIO (D TOPUPOBAHHBIC YTICBOAOPOIHBIC MOJMMEPHI ¢ YHCTOTOM 99,9% wiun
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5.34.

5.3.5.

5.4.

Oonee, pasmepoMm dyactull MeHee 10 MKM U BBICOKOH OJHOPOJIHOCTHIO YAaCTHI[ IO
KPYITHOCTH,  KOTOpbIE  CHCIHATbHO  TOATOTOBICHBI  JJSI  W3TOTOBJICHUS
razoaudGy3nOHHBIX OapHEPOB.

Kameps! nuddysopos

CriernuaiabHO MPeIHA3HAYCHHBIC WU MOATOTOBICHHBIC TEPMETHUYHbBIC IIMITHHAPHUCCKHE
cocynel quamerpom 6osee 300 mm (12 mroiimMoB) u mmuHOM 60see 900 Mm (35 mr0iMOB),
WM IPSIMOYTOJIbHBIE COCYZIbl CPABHUMBIX Pa3MepOB, UMEIOLINE OJUH BIIyCKHOM U JBa
BBIMYCKHBIX MaTpyOKa, MTUaMeTp Kaxaoro U3 KOTopbix Oosee 50 mMm (2 mroiima), ams
MOMEIIeHUST B HUX Ta30Au(y3uoHHBIX O0aphepoB, U3roToBIeHHbIe U3 CcTOHKUX K UFg
MaTCpuajioB WM 3allUIICHHBIC TIMOKPBITUEM U3 HUX, W NOPCAHAZHAYCHHBIC JId
YCTaHOBKH B TOPH30HTAIIEHOM WM BEPTUKAIBHOM IOJIOKCHUU.

Kommnpeccopbl u ra3onyBku

CrenmanbHO TpefHa3HauYe€HHBIE WM TOATOTOBICHHBIE OCEBBIC, IIEHTPOOEKHBIE WIIN
06BEeMHbBIE KOMIIPECCOPBI, MIIM Ta30yBKH C IPOU3BOANTEILHOCTBIO Ha Beoce | M°/MHH
wm Oonee UF¢ m ¢ paBneHmeM Ha BBIXOJE JO HECKONBKHX coTeH Klla
(100 dyHT/KB. mr0¥iM), TIpeIHA3HAYCHHBIC IS JOJITOBPEMEHHOM KCIUTyaTaIlid B Cpele
UF¢ ¢ anekTpoaBUTaTelieM COOTBETCTBYIONIEH MOIMHOCTH WU 0€3 HEero, a TaKke
OTJIENIbHBIC COOPKU TaKUX KOMITPECCOPOB U Ta30AyBOK. DTH KOMITPECCOPHI H ra301yBKU
UMEIT mepenan naeieHuss oT 2:1 go 6:1 m usroraBnuBarorcsa u3 croMkux k UFg
MaTepUaJIOB W TOKPHIBAKOTCS UMHU.

YniaoTHeHus Bpalmiaomuxcs BajoB

CrnenmanbHO TNpEeAHA3HAYCHHBIE WM IMOATOTOBJIECHHBIE BAaKYyMHBIE YIUIOTHEHHMS,
YCTaHOBJICHHBIE Ha CTOPOHE IMOJAa4¥ W Ha CTOPOHE BBIXOJA i YIUIOTHEHHs Baia,
COEIMHSIOIIETO POTOP KOMIIPECCOPA WM TFa30yBKH C MPUBOJHBIM JBUTATENIEM, C TEM
9ToOBl 00ECNEeUnTh HAJEKHYI0 TIepMETH3aluIo, MPEAOTBPAILAIOIIYI0 HaTeKaHHe
BO3JyXa BO BHYTPCHHIOK KaMepy KOMIIpECCOPA WM ra30LyBKH, KOTOpas HalOJIHEHA
UF¢. Takue yruioTHeHHs OOBIYHO TPOCKTUPYIOTCS Ha CKOPOCTh HaTeKaHus OyQepHoro
rasa meree 1000 cm’/mus (60 qroiiM’/MuH).

TenmoooMeHHUKH 119 oxJaxaenns UFg

CrernuajibHO  TNpeJHAa3HAYCHHBIE WM TOATOTOBICHHBIE  TEMJIOOOMEHHUKH,
M3rOTOBJICHHBIC U3 CTONKUX K UF¢ MaTepuanoB wim MOKPHITEIE UMU (32 UCKITIOYCHUEM
HEepKaBEIOIIeH CTalli), WM MEJbI0, WM JIIOOBIM COYETAaHHEM JTHX METAIOB H
paccuMTaHHbIC HAa CKOPOCTh W3MEHCHHS JIABJICHUS, OMPEICISIONICr0 yTEUKYy, MEHee
10 ITa (0,0015 ¢yut/kB. moiim) B yac mpu nepenazne gaienus 100 kIla (15 GyHT/KB.
JIFOHM).

CnenuajbHO TMpeJHa3HAYEHHble MJIH TMOATOTOBJIEHHbIE BCIOMOraTejlbHbIE
CHCTeMbI, 000pyI0BaHMEe ¥  KOMIOHEHTHI /JIS  HCNOJb30BaHUA  TPH
razoandpPpy3noHHoM odorameHun

BBOJHOE 3AMEUYAHUE

BcnoMoraresbHble cHCTEMBI, 000pYI0BaHHE M KOMIIOHEHTHI Jiisl Ta30uddy3noHHbIX
YCTaHOBOK 10 OOOTAIIEHHUIO MPECTABISIFOT COO0H CUCTEMBI YCTAaHOBKH, HEOOXOIUMBIE
st monaun UFs B razomndy3nonHyto cOOpKy, A CBS3U OTIEIBHBIX COOPOK MEXITY
c000#f 1 00pa3oBaHMs KackaJoB (MM CTYTICHEH) C IETbI0 MOCTEIIEHHOTO AOCTHKCHUS
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5.4.1.

5.4.2.

5.4.3.

Oomee BbICOKOTO oOorameHuss W u3BieueHus "mpoaykra" u "xBoctoB" UFg wu3
IUQQYy3MOHHBIX  KaCKaJoB. BBuay  BBICOKOMHEPLHMOHHBIX  XapaKTEPHCTHUK
i Py3HOHHBIX KACKaJOB JI000€ TpEephIBaHHE MX PabOThI, 0COOCHHO WX OCTAaHOBKA,
NPUBOIAT K Cepbe3HBIM MociencTBusM. CienoBaTenbHO, Ha Ta3onu¢@y3HOHHOM
YCTaHOBKE Ba)KHOE 3HAYEHHE UMEIOT CTPOTOE M MOCTOSHHOE MOJIEPKAHNE BaKyyMa BO
BCEX TEXHOJOIMYECKHX CHCTeMax, aBTOMAaTH4ecKas 3alluTa OT aBapuil U TOYHOE
aBTOMATHYECKOE pPEryJIHpOBaHUE MOTOKA Ta3a. Bce 3T0 MPHUBOAUT K HEOOXOIUMOCTH
OCHAILCHHUSI YCTAHOBKH OOJIBIINM KOJIMYECTBOM CHEHUAIBHBIX H3MEPHTENbHBIX,
PETYIMPYIOLINX U YIIPABISIOIINX CHCTEM.

O6pryHo0 UFg ucmapsercss W3 IWIMHAPOB, IOMEIIEHHBIX BHYTPH aBTOKJIABOB, U
nojaercsi B ra3oo0pazHoll ¢opMe K BXOTHBIM TOUYKAM Yepe3 CUCTEMY KOJIEKTOPHBIX
TpyOonpoBonoB kackana. "llpomykt" u "xBoctbl" UFs, mocTymaromue nu3 BBIXOAHBIX
TOYEK B BHUJAE Ta3000pa3HbIX I[OTOKOB, IPOXOIAT YEPe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOIIpOBOOB Kackaga MO0 K XOJOAHBIM JIOBYLIKaM, MO0 K KOMIIPECCOPHBIM
CTaHLMAM, rAe Tra3oo0pasHblii mortok UFg cxmwkaercs u 3aTeM IMOMeLIaeTcss B
COOTBETCTBYIOIIME KOHTEHHEpHI IJI TPAHCHOPTUPOBKU WM XpaHEeHus. Illockoibky
razonuddy3rnoHHass yCTaHOBKAa IO OOOTalICeHUIO HMeeT OOJbIIoe KOIMYECTBO
razoauddy3noHHBIX cOOPOK, COOPaHHBIX B KacKabl, CO3Aa0TCS MHOTOKHIIOMETPOBEIE
KOJUUIGKTOPHBIE TPYOONPOBOABI KAaCKaZOB C THICSMAMH CBapHBIX IIBOB, IIPUYEM CXeMa
OCHOBHOM 4YacTHM HX COEIMHEHHH MHOTOKpaTHO TmoBTopsercs.  OOopynoBaHue,
KOMITOHEHTBl U CHCTEMBI TPYOOIPOBOJOB M3rOTABIUBAIOTCS C COOMIOACHUEM BBICOKUX
TpeOOBaHM K BaKyyM-IUIOTHOCTH M YUCTOTE 00pabOTKH.

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

CrienajbHO TpeNHA3HAYCHHBIC WM IOJATOTOBJICHHBIE TEXHOJOTHYECKUE CHCTEMBI,
cnocoOnble padoraTs npu Aasienun 300 [1a (45 QyHT/KB. Ar0iiM) UM MEHEe, BKIIIOYAs:

NHUTAIOIINE ABTOKJIABBI (MJIM CHCTEMBI), Hcmonb3dyemble uisi moxaun UFs B
razoauddy3uoHHbIE KacKabl;

JecyOauMaTopsl (WM XOJIOAHBIE JIOBYILKH), HCHIONb3yeMble A BeiBeaeHus: UF,
u3 razoan(y3nOHHBIX KaCKa/lO0B;

crauuu cxwkenns, rae UFg B razoo0pa3Hoit ¢hopMe U3 Kackaaa CKUMAeTCs H
OXJIQKIAETCS IO KUIKOTO COCTOSHUS;

cTaHiuu "mpoaykra" miaM "XBOCTOB", uUcrosib3yeMmble ais nepeMenieHust UFq B
KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBOAOB

CrienajbHO TpeJHAa3HAYCHHBIC MM IOATOTOBJICHHBIE CHCTEMBI TPYOOIPOBOAOB H
CUCTEeMBI KoJUIeKTOpoB misi yaepxanuss UF, BHyTpu ra3onudy3uoHHBIX KacKaoB.
Dta ceTh TPyOONPOBOMOB OOBIYHO MPEACTABISICT CO00M cucreMy C "IBOWHBIM"
KOJJIEKTOPOM, TJIe KaXkJ1as ssuelika COeTUHEHA C KaXIbIM U3 KOJJIEKTOPOB.

BakyyMHbIe cHCTeMbI

a) CriernasibHO TIpeAHa3HAaYeHHBbIE WM IOATOTOBIIEHHBIE KPYITHBIE BaKyyMHBIC

MarucTpaiy, BaKyyMHbBIC KOJUIEKTOPHI M BaKyyMHbIE HACOCHI IPOU3BOAUTEIHHOCTHIO
5 M /mun (175 dyTt/mMuH) win Goree.
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5.4.4.

5.4.5.

5.5.

b) BakyywmHBIE HAacOCHI, CHICIIMATBHO MIPEIHA3HAYCHHBIC [T paOOTHI B COJepIKaIieh
UFs atmocdepe ¥ M3roTOBIEHHBIC W3 AMFOMHHUSA, HUKEJS WIH CILIAaBOB, COACPKAIIUX
6omee 60% HHUKeINS WIX MOKPHITHIE UMH. DTH HACOCHI MOTYT OBITh WJIM POTAIlMOHHBIMH,
WIH TOPIIHEBEIMU, MOTYT UMETh BBITECHSIONINE U (PTOPUCTOYIIICPOHBIC YIUIOTHCHHS,
a TaKkXKe B HUX MOTYT MPUCYTCTBOBATh CHENUANbLHBIC paO0OUHE HKHUIKOCTH.

CneuuajibHble CTONOPHBIE M PEryJIMPYIOIINe KJIATAHBI

CrnenuanbHO NpeAHA3HAYCHHBIC WM TOJTOTOBJIICHHBIC PYYHBIC WM aBTOMAaTHYCCKHE
CTOTIOPHBIC M PETYJUPYIONINE KiIanaHbl CHIb(QOHHOTO THIIA, W3TOTOBJICHHBIC U3
croiikux k UF¢ marepuanos, auamerpom ot 40 no 1500 mm (1,5 mo 59 mroiimMoB) amst
YCTaHOBKH B OCHOBHBIX U BCIIOMOTaTEIbHBIX CHCTEMaX ra30Au((y3MOHHBIX YCTaHOBOK
10 00OTaICHHIO.

Macc-cnieKTpoMeTpbl/ucTOYHUKH HoHOB JJ1s1 UF

CrieruallbHO ~ TpeJHAa3HAYCHHBIC WU  IOJATOTOBJIICHHBIC  MarHUTHBIE — WIH
KBaJ[PYyMOJIbHBIE MAaCC-CIICKTPOMETPBI, CIIOCOOHBIC MPOU3BOIUTH MPSAMOU O0TOOp MPOoO
rmogaBaeMo Macchl, '"mpomykra" wim "XBOCcTOB" M3 Ta30BBIX MMOTOKOB UF¢ m
00JagaroIye MOTHBIM HA0OPOM CIICIYIOIINX XapaKTePUCTHK:

1. yIeNbHAs pa3perraroriasi ClloCOOHOCTH 0 Macce cBhIIe 320);

2. coacpiKaT MCTOYHHMKKU HMOHOB, M3TOTOBJICHHBIC M3 HHUXpOMa WM MOHCIA HIIU
3aIMUIICHHBIC ITOKPLITUEM U3 HUX, UJIW HUKCIINPOBAHHBIC,

3. COJIep>KaT HOHU3ALUOHHBIE HCTOYHUKH C OOMOapIUPOBKON SIIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOJHYIO I M30TOITHOTO aHAJIN3A.
MMOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe BbIIIIE 00OPYIOBAaHWE BCTYMAaeT B HEMOCPEACTBEHHBIM KOHTAKT C
texHonorndeckuM razoM UFs, mubo HemocpenacTBeHHO peryiupyer MOTOK B Mpezenax
Kackana. Bce moBepXHOCTH, KOTOPbIE BCTYIMAIOT B KOHTAKT C TEXHOJIOTHYECKUM Ta3oM,
LIETMKOM HM3TOTaBIMBaOTCS U3 CTOMKUX K UF¢ mMaTepuanoB WM MOKPHIBAIOTCS WMHU.
s neneii pa3fenoB, OTHOCSAIIMXCS K Ta30u¢(y3UOHHBIM YCTPOMCTBAM, MaTepPHAIIBI,
Koppo3uectoiikue K UFg, BKIIIOUalOT HEPKABEIOIIYIO CTallb, AIIOMUHUH, aTIOMUHUEBBIE
CIUTaBbI, OKCHJI aJTFOMUHMS, HUKEJIb WU CIUIaBbI, coaepxainue 60% wiu 0ojee HUKEIS,
a Taxoke ctoiikne Kk UFg monHocThI0 (pToprpoBaHHBIE YTIEBOJOPOIHBIE TTOTUMEPHI.

CrnenuajbHoO npeaHa3HAYEHHbIEe WM MOAT0TOBJEHHbIE CHCTEMbI, 000pyA0BaHNE U
KOMIIOHEHTHI JJIsl MCHOJbL30BAHMS HAa YCTAHOBKAX a3POJAMHAMHYECKOIO
odorameHus.

BBOJJHOE 3AMEUYAHUE

B mporueccax aspoamHammuyeckoro oborameHus cMmech razoodpasznoro UFg m jerkoro
raza (BOIOpPOJA WIIM TeIHH) CKUMAEeTCS M 3aTeM IPOITYCKaeTCs 4epe3 pasleisioline
3JIEMEHTHI, B KOTOPBIX M30TOITHOE pa3/esIeHHe 3aBEpIIaeTCsl MOCPEACTBOM IOIYyHEHUS
OONBIIMX LEHTPOOEKHBIX CHJ MO TEOMETPUH KPUBOJIMHEHHON CTEHKU. Y CIEIHO
pa3paboTaHbI JBa MpOIlEcca STOTO THIA: TPOIECC COIUIOBOTO Pa3lIeiCHHS W TpOIlece
BUXpeBOM TpyOku. Jlmsg oOomx TpoIlecCOB OCHOBHBIMH KOMITOHEHTAaMH KacKajia
paszeneHust  SABISAIOTCS  IUIMHAPWUYECKHE KOpImyca, B  KOTOPBIX pa3MeIleHBI
CTeIMalIbHBIE Pa3eUTEeNbHbBIE DIIEMEHTHl (COTUTAa WM BUXPEBBIE TPYOKH), Ta3oBBIC
KOMIIPECCOPHI W TEIUIOOOMEHHHKH /ISl yIAIeHUsT 00pa3yroIerocss Ipyu CXKaTHH TeIua.
Jna aspoauHaMHYECKUX YCTAaHOBOK TpeOyeTcs Ieblii psj] TaKuX KackaJoB, TaK 4TO UX
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5.5.1.

5.5.2.

5.5.3.

5.54.

KOJIMYECTBO MOXKET CIYKUThb BaXHBIM YyKa3aTeleM KOHEYHOIO HCIIOJIb30BaHUS.
[MockonbKy B a’poawHaMHU4ecKoM mporiecce ucnoib3dyercs UFg, moBepXHOCTH Bcero
obopymoBaHus, TpyOONPOBOJAOB M HM3MEPUTEIHHBIX MPUOOPOB (KOTOpPHIE BCTYIAIOT B
KOHTAaKT C Ta30M) JOJDKHBI M3rOTaBIMBATHCS W3 MaTepHalioB, COXPaHSIOMINX
yCTOHYMBOCTH NpH KoHTaKTe ¢ UFs.

ITOACHUTEJIBHOE 3AMEYAHUE

[lepeuncneHHbIE B HACTOSIIEM pa3jeiie dJIEMEHTBHI BCTYMAIOT B HEMOCPEICTBEHHBIN
KOHTAKT ¢ TexHolorndeckum razom UFg mubo HEMmocpeCTBEHHO PEryIHpYIOT MOTOK B
npeaenax Kackaja. Bce mnoBepxHOCTH, KOTOpble BCTYHNAlOT B KOHTakKT C
TEXHOJOTMYECKUM Ta30M, LEIMKOM H3TOTaBiMBaroTCs U3 croiikux K UFg marepuanos
WJIM 3alUIICHBI TOKPBITUEM U3 TaKUX MaTepuaioB. Jlis ueneit pa3nena, OTHOCSIIETOCS
K DJIEMEHTaM a’pOJMHAMHUYECKOro oloramieHus, koppo3uectoiikue k UF; marepuast
BKJIIOYAIOT Me€[lb, HEP>KaBEIOILIYIO0 CTajlb, AJIIOMUHHUM, aTlOMUHUEBBIE CIUIaBbl, HUKEIb
WM CIUIaBbI, coaeprxainue 60% nau Oosiee HUKeN, a Takxke cToiikue K UF moaHOCThIO
(hTOpUpPOBaHHEIE YTIIEBOJIOPOIHEIEC TOTUMEDEI.

PazneauTenabHbIE cOILIA

CrienaibHO NpeAHA3HAYCHHBIE WM TOATOTOBJICHHBIC pa3/ICUTENbHBIE COMIa M HX
cOopku. PaznmenurenbHbIC COMa COCTOST M3 IICICBHIHBIX H30THYTHIX KaHAJlOB C
panuycom nsruda menee 1 mm (o0srano ot 0,1 1o 0,05 mm), kopposuecroiikux k UFg, u
UMEIOIINX BHYTPEHHIOI PEXKYIIYI0 KPOMKY, KOTOpas pasielisieT MPOTEKAroIuil yepes
COIUTO ra3 Ha ABe (QpaKLuy.

Buxpesbie TpyOkH

CrienuaiabHO MPEAHA3HAYEHHBIC WIN MTOATOTOBJIEHHBIE BUXPEBbIE TPYOKH U UX COOPKH.
BuxpeBble TpyOKM HMEIOT IIWIMHAPWUYECKYI0O WM KOHycOOOpasHyio ¢opmy,
W3TOTOBJIEHBI U3 Koppo3uecToMkux K UFg MatepuanoB niau 3allUIIEHbl MOKPBITUEM U3
TaKWX MaTepuasioB U UMeErT guaMmerp oT 0,5 cM 70 4 cM NIpU OTHOIIEHUU JJIUHBI K
nuametrpy 20:1 mim MeHee, a TakkKe OJHO MIM Oojee TaHTEHIIMAIBHOE BXOJHOE
orBepctHe. TpyOku MOTYT OBITH OCHAIIEHBI OTBOAAMHU COIJIOBOTO THIIA HA OJHOM HJIH
Ha 000UX KOHIIAX.

I[NTOACHUTEJIBHOE 3AMEYAHUE

[MuTatenpHBIN Ta3 TOCTYMAET B BUXPEBYIO TPYOKY IO KacaTelabHOH C OJJHOTO KOHIIA WIIN
yepe3 3aKpy4yHBAIOIIAE JIOTIATKA WM Yepe3 MHOTOYHCIICHHBIE TaHTCHIIMAIbHBIC
BXOJHBIE OTBEPCTHS BJOIb TPYOKH.

Komunpeccopsl ¥ ra3onyBKH

CrenuanbHO TpeIHA3HAYCHHBIC WM IMOATOTOBIICHHBIC OCEBBIC, ICHTPU(YIKHBIC HIN
00BEeMHBIE KOMIIPECCOPHI WIIH T'a30lyBKH, U3TOTOBIIEHHBIE M3 Koppo3uecTorkux k UFg
MaTepUaoB, WA 3alUIIEHHBIE MOKPBITHEM U3  TaKUX  MaTepuasosB,
MPOU3BOAUTEIBHOCTHIO HA BXOJE 2 M’/mMuH unn G6onee cmecun UFg u HECYIIETro Tasa
(BOOpO[T WK TENHIA).

[TOACHUTEJILHOE 3AMEUYAHUE
Takue KOMIIpecCOphl U Ta30AyBKH OOBIYHO UMEIOT Tiepenasn Aasienus ot 1,2:1 mo 6:1.
YnioTHeHHS BPAIAOIINXCS BaJIOB

CriernuajapbHO TpEeHA3HAYCHHBIC WM TMOATOTOBJICHHBIC YIJIOTHEHHUS BPAIIAIOIIMXCS
BaJIOB, YCTAHOBIICHHBIC HA CTOPOHE MOJAYU M HAa CTOPOHE BBIXOJA JJS YIUIOTHCHHUS
BaJa, COCTUHSIONEr0 POTOP KOMIIPECCcopa WM POTOpP Ta30IyBKH C TNPHBOIHBIM
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

JIBUTATEJICM, C TEM YTOOBI 00ECIIEUNTh HANEKHYIO TEPMETH3AINIO, TIPEIOTBPAIIAIOIILY O
BBIXOJ] TEXHOJOTMYECKOTO ra3a WM HATCKaHWE BO3JyXa WM YIUIOTHSIONIErO ra3a BO
BHYTPEHHIOIO KaMepy KOMITPECcopa WM ra30lyBKH, KOTopas 3amoiHeHa cmeckio UFg
HECYIIEro rasa.

Ten1000MeHHUKH AJIS1 OXJIAKICHHUS ra3a

CHeHI/IaJII)HO MMpE€aAHa3HAYCHHBIC HNJIn IMOATOTOBJICHHBIC TeHHOO6MeHHI/IKI/I,
HU3roTOBJICHHBIC U3 KOppO3H€CTOI71KPIX K UF@ MaTcpUuajioB UK 3allIUIICHHBIC ITOKPBITUCM
N3 TaKUX MaTCPUAJIOB.

Koxyxu pa3neasiionux 31eMeHTOB

ChoenuanbHO NpEeIHA3HAUYECHHbIE WM TOATOTOBJICHHBIE KOXYXH Pa3desaroIlInuX
3JIEMEHTOB, U3TOTOBIIEHHBIE U3 KOppo3uecTorkux K UFs MaTepuanoB Wiy 3alllUIIEHHBIX
MOKPBITHEM W3 TaKWX MAaTEPHAaJOB, JUIS MOMEUICHHS B HHUX BUXPEBBIX TPYOOK WK
pa3AeIUTENbHBIX COMEN.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT MPEACTaBISTh COO0H IMUIUHAPUIECKAE KaMephl JUaMeTpoM Ooiee
300 MM u mmuHOM 6051ee 900 MM HITH TIPSIMOYTOJIEHBIC KaMEPhI CPAaBHUMBIX Pa3MEPOB U
MOTYyT OBITH MMpeaAHa3HA4YCHBI JId YCTAHOBKM B TOPHU3O0OHTAJILHOM WM BCPTUKAJIHLHOM
MIOJIOKCHUH.

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

CrenuanbHO MpeTHA3HAYECHHBIC WM MOATOTOBJICHHBIE TEXHOJIOTHUECKUE CUCTEMbI MU
o0opyoBaHHUe ISl 00OTaTUTEIEHBIX YCTAHOBOK, U3TOTOBIICHHBIE U3 KOPPO3HECTOMKIX
k UFg wMarepmanoB WM 3allUINEHHBIX TOKPHITHEM W3 TaKHUX MaTepHajoB,
BKJIFOYAIOIIHE:

a) IMMATAONIUC aBTOKJIABbI, II€YN UK CUCTEMbI, UCIIOJIB3YEMBIC [JIS IOAa4YU UF6 I
npoiiecca 000oramieHus;

b) necyomumaTophl (MIM XOJIOAHBIC JIOBYIIKH), WCIIOIB3YEMBIC IUISI BBIBEICHUS
Harperoro UFg u3 nponecca oborameHus Ui OCIeAYIOIEero epeMelIeHus;

c) CTaHLIMU OTBEPXACHUS WIM CKWXKEHHUs, UCHOoIb3yeMble A BbiBeaeHus UFq u3
mporecca odorameHus myteM cxartus u nepesona UFg B KHUIOKYIO WIH TBEPAYIO
dopwmy;

d) CTaHUIMHU "mpoaykTa" mnm "XBocTOB", Mcmonb3yemsble 1 nepeMenienus UFq B
KOHTEHUHEPBHIL.

CucreMbl KOJUIEKTOPHBIX TPYOONPOBOAOB

CreuupanbHO TpeJHa3HAuYE€HHBIE WM IOJTOTOBJIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOOTIPOBOIOB, HW3TOTOBJICHHBIE M3 Koppo3uecToikux kK UFg marepuanoB wuimu
3allMIICHHBIE MOKPBITHEM M3 TakUX MaTepuanoB, s yaepxkauusa UFs BHyTpu
a’pOIMHAMHUYECKUX KacKaJoB. JTa ceTh TPyOOIpPOBOLOB OOBIMHO MPECTaBIACT cOOOMH
cucTeMy cC "ZIBOHHBIM" KOJJIEKTOPOM, TJ€ KaKIbIH KackaJ WM Tpylna KacKkaloB
COCIMHEHBI C KaXIbIM U3 KOJJICKTOPOB.

BakyyMmHbIe cUCTEMbI H HACOCHI

a) CHeHI/IaIH)HO MMpEeAHA3HAUYCHHBIC WM IIOATOTOBJICHHBIC BAKYYMHBIC CHUCTCMBI,
TIPOM3BOIUTENLHOCTEI0 HA BXOAE 5 M°/MHH WM 0OJee, COCTOSIIME M3 BaKyyMHBIX
MarucTpaieil, BAKYyMHBIX KOJUIGKTOPOB M BaKyyMHBIX HAacOCOB, W TIpeIHa3HaYeHHEIE
Jutst paboThl B conepkamux UF¢ razoBeIx cpenax.
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5.5.10.

5.5.11.

5.5.12.

b) BakyymHble HACOCHI, CIICIIUANBHO MPEIHA3HAYCHHBIC WM MOATOTOBICHHbBIC IS
pabotsl B comepxkamux UFg ra30BBIX cpeaax W M3rOTOBIEHHBIE M3 KOPPO3UECTOHKUX K
UF¢ MaTepuasioB WM 3alllMIEHHbIE TOKPBITUEM U3 TAKMX MaTepuaioB. B »aTux Hacocax
MOTYT HCIOJIB30BaThCsS (PTOPUCTO-YIIEPOIHBIC YILUIOTHEHUS W CIIEIHalIbHbIC paboune
JKUIKOCTH.

CrnennajibHbIe CTONOPHBIE U PEryJIHPYOIINE KIANAHBI

CrenuanbHbIe TTPeIHAa3HAYCHHBIC WM MOATOTOBICHHBIC PYYHBIC MM aBTOMATHYCCKUE
CTOTIOPHBIC ¥ PETYJIUPYIONINE KiIamaHbl CHIb(QOHHOTO THIIA, W3TOTOBJICHHBIC W3
koppo3uectoikux K UFg MarepuanoB wWiM 3alllMIIEHHBIE MOKPHITHEM U3 TaKHUX
MarepuayioB, auamerpoM oT 40 mo 1500 MM 1yis MOHTaxXa B OCHOBHBIX U
BCIIOMOTATEIbHBIX CUCTEMAX YCTAHOBOK a3pOIMHAMHYECKOTO 00OTAIICHHS.
Macc-ciekTpoMeTpbl/McTOYHUKH HOHOB A1 UF,

CrenuanbHO TIpeIHAa3HAYCHHBIE HITH TTOATOTOBJICHHBIE MATHUTHBIC WM KBaIPYIIOIbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOM3BOAUTL NPSIMOM OTOOP mpoO TmogaBacMoOi
Macchl, "mpoaykra" unm "XxBocToB" n3 razoBbeix noTokoB UFg u obnanaromye moaHbIM
Ha0OpPOM CIICIYIOIINX XapaKTePUCTHK:

1. yAenbHas pa3pelrarolas cnocooHOCTh o Macce cBbite 320;

2. COACPKAT MCTOUYHHMKHU HMOHOB, MU3TrOTOBJICHHBIC M3 HUXpPOMa WJIMW MOHCIA HIIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCINPOBAHHBLIC,

3. CoJIepKaT HOHU3ALUOHHBIE HCTOYHUKH C OOMOapIUpOBKON SIIEKTPOHAMU;
4. COZEpKAaT KOJUIEKTOPHYIO CUCTEMY, IPUTOAHYIO ISl U30TOIHOTO aHAJIM3A.
Cucremsl otnesaenust UFq oT Hecymero raza

CrnenuanbHO IpefHa3HAYEHHbBIEC MIIM HOATOTOBICHHBIE TEXHOJIOTUYECKHE CHCTEMBI JUIs
otnenenus: UFg oT Hecymero rasa (BoJopo/ia WiTu Teus).

[OACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI TIpeIHa3HAYCHBI i1 cokpareHus coaepxxanus UFs B Hecymem raze mo
OJIHOM YacTH Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIIIOUATh TaKOE 000pyI0BaHUE, KaK:

a) KPHOTEHHBIE TEIUIOOOMEHHHKH W KPHOCENapaTopbl, CIHOCOOHBIE CO31aBaTh
temreparypsl -120°C wiu MeHee, Wi

b) 0JIOKHM KPHOTEHHOT'O OXJIAXKICHHUS, CITOCOOHBIC CO3/IaBaTh TEMITCPaTyPhI
-120°C niu MeHee, WiIu

c) OJIOKM pa3leNUTENbHBIX COIEN WM BUXPEBBIX TpyOok mia oraenenuss UFq or
HECYILEro rasa, Win

d) xonoausie noBymkd UFg, ciocoOHbIe co3maBars TemrepaTypsl -20°C uim MeHee.
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5.6.

5.6.1.

Cl'leIIMaJII)HO Hpe}lHa3Ha‘leHHLle HJIN NMOATOTOBJICHHBIC CUCTEMbI, 060py2103a}me nu
KOMIIOHCHTHI /JJd MHMCIIOJb30BAHHUA Ha yCTaHOBKaX XUMHYECKOI'o OﬁMeHa nJjin
HOHOOOMEHHOI'0 000raleHus

BBOJJHOE 3AMEUYAHUE

HesnaunrenpHoEe pasmuype HW30TONOB ypaHa II0 Macce MPHUBOIUT K HEOOIBITUM
M3MCHCHISIM B PAaBHOBECHH XUMHUYECKUX PEAKIUH, KOTOPHIE MOTYT HCIIOJIB30BaTHCS B
Ka4eCTBE OCHOBBI JUJIS Pa3JICJICHUS] M30TOMOB. YCICNIHO pa3paboTaHO JiBa Mporiecca:
JKUKOCTHO-KHUIKOCTHBI XUMUYECKU 0OMEH ¥ TBEPI0-KUAKOCTHBIA HOHHBI 00OMEH.

B mpomecce IKMIKOCTHO-)KUAKOCTHOTO XHMHYECKOr0o OOMEHa B IMPOTUBOTOKE
MPOWCXOAUT B3aUMOJICHCTBUE HECMEIIMBAIOIIUXCS IKUIKUX (a3 (BOAHBIX WIH
OpPraHNYECKHX), YTO MPUBOIUT K dPPEKTYy KaCKaAUPOBAHHA THICSY CTAIUN pa3/ieieHusl.
Bopanas ¢asza cocTout 3 XJI0puaa ypaHa B pacTBOPE COJSTHOW KUCIIOTHI; OpraHudYecKas
da3a COCTOMT M3 OKCTpareHTa, COJACpKaIlero XJIOpUA YypaHa B OPraHUYECKOM
pactBopureine. KOHTakTHBIMU QUIBTpaMH B Pa3IelIUTEIHLHOM KacKalle MOTYT SIBJIATHCS
KHUIKOCTHO-)KU/IKOCTHBIE OOMEHHBIC KOJIOHHBI (TaKkue, KaK MMITYJIbCHBIC KOJOHHBI C
CEeTYATHIMM TapeJIKaMH) MM KHUIKOCTHBIC NEHTPHU(YKHbIE KOHTAaKTHbIE GMIbTpel. Ha
000MX KOHIIAX pa3/IeJIUTENBHOrO KacKkaja B LeJIsIX oOecredeHus pedIrokca Ha KaxIoM
KOHIIE HEOOXOOMMBI XHUMHYECKHE NpEBpalleHUs] (OKUCICHHE W BOCCTAHOBIICHHE).
['maBHas 3agaya KOHCTPYKIMH COCTOMT B TOM, YTOOBI HE JIOMYCTHThH 3arps3HEHHS
TEXHOJIOTHYECKHX TIOTOKOB HEKOTOPHIMH HOHAMH METauIoOB. B CBiI3M C 3TUM
UCIIONIB3YIOTCA  IUTACTHKOBBIC, TOKPBITHIE IIACTUKOM  (BKJIIOYasi IPUMEHEHHE
(TOPHPOBAHHBIX YIJIEBOAOPOJHBIX MMOJMMEPOB) W/WIIM MOKPHITHIE CTEKIOM KOJIOHHBI U
TpyOOIIPOBOMBI.

B TBepoO-)KMAKOCTHOM HOHOOOMEHHOM Ipoliecce  OOOTalleHUE  JIOCTUTACTCS
MOCPEJCTBOM  aJicopOIuu/qecopOiMi  ypaHa Ha CHEHUAILHOW, OYEHb OBICTPO
NIeHCTBYIONICH MOHOOOMEHHOW CcMoie WM aacopOeHTe. PacTtBop ypaHa B cosHOM
KHCJIOTe U JIPYrHMe XHMHUCCKHE PEAarcHTHl MPOMYCKAKTCA 4Yepe3 NUIHHAPHUYCCKHE
oboraruTenbHble KOJOHHBI, COJAEpXKAIlUe YIUIOTHEHHbIE CJIOoM anacopOeHrta.  Jlns
MOJIICpKaHUS HEMPEPBIBHOCTH Ipoliecca HeoOXoauma cuctema pedirokca B LENsIX
BBICBOOOXKJICHUS ypaHa U3 aJicopOeHTa 00paTHO B HIKUM MOTOK, C TEM YTOOBI MOXKHO
Obu10 coOparh "mpomyKT' W "XBOCTHI'. DTO JOCTHUTAETCS IIYTEM HCITOIb30BAHUS
IoAXOo A X XUMHYCCKUX PCarcHToB BOCCTaHOBJIeHI/IH/OKI/ICJIeHI/IH, KOTOPEIC
MOJHOCTBIO PEreHEPUPYIOTCSA B pa3leibHBIX BHEIIHUX METISX W KOTOPBIE MOTYT
YACTUYHO PETCHEPUPOBAThCSI B CaMUX H30TOMHBIX Pa3JICUTENBHBIX KOJNOHHAX.
IIpucyTtcTBHEe B nporecce ropsuyux KOHIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KHCIIOTHI
TpeOyet, uToObl 000pyIOBaHKME OBUIO U3TOTOBJICHO U3 CHEIMATBHBIX KOPPO3UECTONKUX
MaTepUAJIOB WM 3aIIMIIEHO TOKPHITUEM U3 TAKMX MaTEPHAIIOB.

KHAKOCTHO-’)KMIKOCTHbIE 00MEeHHbIe KOJIOHHBI (XUMHYECKHII 00MeH)

[IpoTHBOTOYHBIE  KHUAKOCTHO-XKHIKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HUMEIOIINe
MEXaHUYECKUH CHIOBOM BBOX (T.€. UMITYJIbCHBIE KOJOHHBI C CETYATBIMH TapeIKaMU,
KOJIOHHBI C TapelikaMH, COBEPIIAIONINMHU BO3BPATHO TOCTYHATEIBbHBIC IBUXCHUS, U
KOJIOHHBI ¢ BHYTPEHHUMH TYPOMHHBIMH CMECHTEISIMH), CIICIIHAIIFHO TpeAHa3HAYCHHBIE
WIN TIOATOTOBJICHHBIE I OOOTallleHWs ypaHa ¢ HCIIOJNB30BAaHUEM IIpoliecca
XUMHUYecKoro obMeHa. It KOPpPO3MOHHOW YCTOWYMBOCTH K KOHIICHTPUPOBAHHBIM
pacTBOpaM COJSTHOM KHUCIOTHI 3TH KOJOHHBI M UX BHYTPEHHHUE KOMIIOHCHTHI
M3TOTOBJICHBI U3 TIOJXOSIINX IIACTUKOBBIX MaTepPHaNIOB (TakuX, Kak (hTOpUpOBaHHBIC
VTIJIEBOJOPOJHBIC TIOMMMEPHI) WM CTEKJIa FIIA 3allUIICHBI TIOKPBITHEM W3 TaKHX
MartepuasioB. KoJOHHBI CIpoeKTHpPOBaHbBl Ha KOPOTKOE (30 CekyHA WU MeHee) Bpems
MIPOXOXKICHUS B KacKaje.
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5.6.2.

5.6.3.

enTpudykHbie KUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIe (PUIbTPHI (XMMH4YECKHH
00MeH)

LenTpudyxHble KUAKOCTHO-KHIKOCTHBIE KOHTAKTHBIE (UIBTPHI, CIIEIHATBHO
MpeaHa3HAYeHHBIE WJIM TOATOTOBJICHHBIC JUIA OOOTaIlleHHs ypaHa C HMCIIONh30BAHUEM
nporecca XUMHYECKOro oOMeHa. B TakuMxX KOHTakTHBIX (WIBTPax HCHOIb3yeTCs
BpallleHue s TOJY4YeHHsS OPTaHMYECKUX M JKUAKUX MOTOKOB, a 3aTeM IEHTPOOeKHAs
cuna st pasgenenus (a3, [ KOppO3HOHHOH CTOHKOCTH K KOHIIGHTPHUPOBAHHBIM
pacTBopaM  COJITHOH  KHCJIOTBI ~ KOHTAaKTHbIE€  (DWIIBTPBI  HM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIIMX  IUIACTHKOBBIX  MaTepualioB (TakuX, Kak (TOpPUPOBAHHBIC
YTIIEBOIOPOIHBIC TIOJIMMEPHI) WM MOKPHIBAIOTCS UMM WK CTekiIoM. lleHTpudyxHbIE
KOHTAaKTHBIE (MIBTPHI CIPOCKTHPOBaHBI Ha KopoTkoe (30 cekyHa WiIM MeHee) Bpems
MIPOXOXKIEHUS B KacKasie.

CucreMbl 1 000pyA0BaHUeE VISl BOCCTAHOBJIEHHS ypaHa (XUMUYECKHIT 00MeH)

a) CrnenuainsHo MpeTHa3HAYCHHEIE 1501051 IMOATOTOBJIEHHEIE STYeHKNA
JJIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS JUIS BOCCTAHOBIICHHS YypaHa W3 OIHOTO
BaJICHTHOTO COCTOSIHMS B APYroe B ILE/IAX OOOraiieHds ypaHa C HCIOJIb30BaHHEM
mpolecca XUMHYECKOro oOMeHa. MaTepuanibl S4€eK, HaxOJSIIUECs B KOHTAKTE C
TEXHOJIOTHYSCKUMHU  PACTBOPaMH,  JO/DKHBI ~ OBITh  KOPPO3HECTOWKMMH K
KOHIICHTPUPOBAHHBIM PACTBOPAM COJISTHON KUCIIOTHI.

[NOACHUTEJIBHOE 3AMEYAHUE

Katonublif oTCek sS4YeWKHM [IOJDKEH OBITh CIPOEKTUPOBAH TaKUM 00pa3oM, YTOOBI
IPEIOTBPAaTUTh IOBTOPHOE OKHUCIEHHE YpaHa A0 Oojiee BBICOKOIO BaJIEHTHOTO
cocrosiHus. s yaep)kaHus ypaHa B KaTOJHOM OTCeKe S4edKa MOXKET HMETh
HEMPOHHUIIAEMYI0 IuadparMeHHYI0 MeMOpaHy, H3TOTOBICHHYIO M3 CIEIHAIbHOTO
KaTHOHHOOOMEHHOro Mmarepuana. KaTom cOCTOMT M3 COOTBETCTBYIOILETO TBEPIOTO
IIPOBOJHUKA, TAKOTO, KaK Ipadur.

b) CHeHI/IaIIBHO MPpEAHA3HAUYCHHBIC UJIN IMMOATOTOBJICHHBIC CUCTEMBI IJId U3BJICUCHUSA
U+4 U3 OpPraHUYCCKOro II0TOKA, PCEryJupOBaHUA KOHICHTPALMM KHUCJIOTBI W I
3allOJIHCHUSA SAYCCK DJJICKTPOXUMHUYCCKOIO0 BOCCTAHOBJICHUSA Ha IMMPOU3BOACTBECHHOM
BBIXOAC KaCKaza.

INOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST U3 060PYI0BAHHS IKCTPAKIMK PAacTBOpUTENeM s otrorku U™
W3 OpPraHMYecKOro IMOTOKa B JKHJIKWH pacTBOp, 0OOpYyIOBAaHUS BBITAPUBAHUS H/WIH
Opyroro oOOpYIOBaHHS Uil JOCTHIKEHHUS PETYJUPOBKH M KOHTPOJS BOJOPOIHOTO
NOKa3aTels, a TAKKEe HACOCOB WIIM APYTUX YCTPOMCTB IMepeHoca JUIs 3all0IHEHHS TIeeK
AIIEKTPOXUMHYECKOTO BOCCTaHOBJIECHUs. OCHOBHAas 3ajada KOHCTPYKIHH COCTOUT B
TOM, 4TOOBI M30€XKaTh 3arpsA3HEHMS MMOTOKA KUAKOCTH MOHAMU HEKOTOPBIX METAJLIOB.
CrenoBatenpHO, T€ YacTH 00OPYHOBAHUS CUCTEMBI, KOTOPBIE HaXOJSTCS B KOHTAKTe C
TEXHOJIOTHYECKUM TOTOKOM, H3TOTABIMBAIOTCS M3 COOTBETCTBYIOIIMX MAaTEpHaliOB
(Takux, Kak CTEKJIO, (TOPUPOBAHHBIC YIJIEBOAOPOIHBIE IOIUMEPHI, CyJbdar
nonudeHnna, cyabhoH monudupa ¥ MPONMUTAHHBIA CMOJION TpapuT) UM 3allHUIICHBI
HOKPBITUEM M3 TaKHX MaTEPHAJIOB.
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5.6.4.

5.6.5.

5.6.6.

CucreMbl NOATOTOBKM MUTAHUSA (XUMUYECKHiT 00MeH)

CHe]_II/IaIILHO MMpEAHA3HAYCHHBIC WM IMOATOTOBJIICHHBIC CHUCTEMbI IJId MNPOMU3BOACTBA
MUTATCIIBHBIX PaCTBOPOB XJIOpHJa YpaHa BBICOKOM YMCTOTBI JIJIS YCTAaHOBOK 110
Pa3ACIICHUIO U30TOIIOB YpaHa MCTOJOM XUMUYCCKOT'O oOMeHa.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMEBI COCTOSIT U3 000PYIOBAHUS IS PACTBOPEHHUSI, SKCTPAKIINH PACTBOPHUTEIIEM
W/ UOHOOOMEHHOTO OO0OPYIOBaHHUS MJIsi OYUCTKH, a TaKKe SJICKTPOJIUTHYCCKHX
SIYEEK I BOCCTAHOBJICHUS U™ wm U™ B U”. B smux cucremax NIPOU3BOIATCS
pacTBOpHl XJOPUAA ypaHa, B KOTOPBIX COAEPKHUTCS JHUIIb HECKOJIbKO YacTed Ha
MUJUTHOH METAJUTHYECKUX BKITIOUEHUH, TAKUX, KaK XPOM, JKeJIe30, BaHAINI, MOTHOICH U
JIPYTHX JBYXBAJICHTHBIX WX KATHOHOB WJIM KATHOHOB C OOJbBIICH BaJCHTHOCTBIO.
KoHCTpyKIIMOHHBIE MaTepHambl [UIsl DIEMEHTOB CHCTEMBI, B KOTOpPOH oOpabaThsiBaeTcs
U™ BbIcOKOI YUCTOTHI, BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIEC YTJIEBOJIOPOIHEBIE
MOJIUMEPHI, TPadUT, MOKPHITHIN MOJIUBUHUI-CYJIb(OATHBIM WK TOIHIGUP-CYIbHOHHBIM
IJIACTUKOM U MPONUTAHHBIA CMOJIOH.

CucreMbl OKHCIeHHs] ypaHa (XUMHUYECKUIT 00MeH)

CrenuanbHO TpeIHAa3HAYCHHBIE WM MOATOTOBJICHHBIC CHCTEMBI ISl OKUCIICHHS U 8
+

U™ ns BO3BpAIIIEHUS B KacKaj paslelieHUs] M30TOMOB ypaHa B Ipoliecce 00orameHus

METOJIOM XMMHYECKOTro 0OMeHa.

I[NOACHUTEJIBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKJIIOUaTh TAKHE JJIEMEHTHI, KaK:

a) obopymoBaHME MJII KOHTAKTUPOBAHMS XJOpa W KHCIOPOJa C BOIHBIMH
s¢daroeHTaMH U3 O00OpPYIOBaHMS pPa3ACACHHS H30TOIOB M DKCTPAKIIMU
00pa3oBaBIIErocs U™ s 00CIHCHHBI OPTaHUYCCKUI MOTOK, BO3BPALIAIOIIANCS
13 MPOU3BOACTBEHHOr0 BBIXO/1A KacKaa;

b) obopymoBaHNE, KOTOPOE OTICISIET BOAY OT COJISTHON KHCIIOTHI, YTOOBI BONA H
KOHICHTPUPOBAHHAA COJIsIHAA KHCJIIOTa MOIJIU Obl OBITH BHOBbL BBCICHBI B
MIPOIIECC B HY)KHBIX MECTax.

BrIcTpo pearnpymoiniue HOHOOOMeHHbIE CMOJIbI/aICOPOEHTHI (HOHHBIH 00MeH)

BeicTpo pearupyronie HWOHOOOMEHHBIE CMOJBI WM aJCOPOCHTHI, CHEIUATBLHO
NpeHa3HAYCHHbIC WJIM MOJIrOTOBJICHHBIC JUI OOOTAICHHs ypaHa C HMCIOJIh30BaHUEM
MpoIecca MOHHOTO OOMEHA, BKJIHOYAs IMOPUCTHIC CMOJIBI MAaKpOCETYATOW CTPYKTYPHI
W/UITA MEMOpPaHHBIE CTPYKTYPbI, B KOTOPBIX AKTHBHBIC I'PYMITbI XUMHUYECKOTO OOMEHA
OTpaHUYEeHBl MOKPHITHEM Ha MOBEPXHOCTH HEAKTUBHOW MOPUCTON BCIIOMOTATEIBHOM
CTPYKTYpbL, M Jpyrde KOMIIO3UTHBIC CTPYKTYpbl B 1000l mpuemiemoit Gopme,
BKIIFOYas YaCTUIBI BOJOKOH.  OJTH HWOHOOOMEHHBIE CMOJBI/aICOPOCHTHI HMEIOT
JquaMeTphl 0,2 MM WM MEHEE U JIOJIKHBI ObITh XUMUYECKA CTOWKUMU IO OTHOIICHHIO K
pacTBopaM KOHIICHTPUPOBAHHOW COJSIHOW KHCIOTBI, a TakXKe JOCTaTOYHO TMPOYHBI
¢u3ndecku, ¢ TeM YTOOBI WX CBOMCTBA HE YXYIIIATUCh B OOMCHHBIX KOJIOHHAX.
CMOITBI/aIcOPOCHTBI  CHENUANBHO MPETHA3HAYCHBI ISl TIONYYCHUS KHHETUKH OYCHD
OBICTpOrO OOMEHA M30TOINOB ypaHa (UIMTETHLHOCTH MOTyoOMeHa MeHee 10 cexyHm) U
007a7al0T BO3MOXKHOCTBIO padoTaTh MpH Temiieparype B auamazoHe ot 100°C mo
200°C.
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5.6.7.

5.6.8.

5.7.

HNoHoo0MeHHBbIEe KOJOHHBI (MOHHBIH 00MeH)

Hunmuanpruyeckne KOJIOHHBI amamerpoM Oomee 1000 MM anst  ynepxanus u
MTOICP’)KaHMsI 3aITOJTHEHHBIX CIIOEB MOHOOOMEHHBIX CMOJI/aICOPOSHTOB, CIECIHATEHO
MpeTHA3HAYCHHBIC WJIM TOJATOTOBJICHHBIC Ui OOOTAIllCHHS ypaHa C HCIIOJIb30BaHUEM
MOHOOOMEHHOTO TpoIiecca. OJTH KOJIIOHHBI M3TOTOBJICHBI M3 MaTepHajoB (TaKUX, Kak
TATaH WK (PTOPHUPOBAHHEIE YIJIEBOJOPOAHBIE IOJUMEPHI), CTOWKHX K KOPPO3HH,
BBI3bIBAEMON PAacTBOpaMU KOHICHTPUPOBAHHOW COJISHOM KHCIIOTBI, WJIM 3allHUIICHBI
MOKPBITHEM W3 TaKWX MaTepHalioB W CIOCOOHBI paboTaTh MPH TeMIeparype B
nmuanazone ot 100°C go 200°C u naBnenuu Beimie 0,7 Mlla (102 gyHT/XB. mtoiim).

HNonoooMeHHbIe cucTeMBI peduirokca (MOHHBII 00MeH)

a) CrienualibHO TIpeHA3HAYCHHBIC WIIU IMOJATOTOBJICHHBIC CHCTEMBI XUMHUYECKOTO
WIH BJIEKTPOXUMHUYECKOTO BOCCTAHOBIICHHUS [JIsl pEreHepaluyd peareHTa(oB)
XUMHYECKOTO BOCCTaHOBJICHUS, HCTIONTB3yeMOTO(BIX) B KacKajgax
HOHOOOMEHHOTO 00O0TallIeH!s ypaHa.

b)  CrhenmansHO TpeAHAa3HaYEHHBIE WM MOJATOTOBICHHBIE CHUCTEMBI XMMHUYECKOTO
WIA  JJEKTPOXUMHUYECKOTO OKHCIEHHS [UIsl pereHepandd peareHTa(oB)
XUMUYECKOTO OKHCIICHUS, HCIOJIB3yeMoro(blx) B KackagaX HOHOOOMEHHOTO
o0oraieHus ypasa.

I[NOACHUTEJIBHOE 3AMEYAHUE

B mporecce HOHOOOMEHHOrO 0GOraleHNs B KAUeCTBE BOCCTAHABIHBAIONIETO KATHOHA
MOYET WCIIOIB30BATHCS, HAampuMep, TpexBazeHTtHsii Tutan (Ti), ¥ B 9ToM ciydae
«+3
BOCCTAHOBUTEIIbHAS CHCTeMa Oy/1eT BhIpabaThiBaTh Ti' MOCPEICTBOM BOCCTAHOBIICHHS
+4
Ti™.

B mpomecce B KauecTBE OKHCIUTEISI MOXET HCIIOJIB30BAThCS, HAIpHUMeEp,

TpexBanenTHoe skene3o (Fe™), m B dTOM ciydae CHCTeMa OKHCICHHS Oyer
+

BBIpabaThiBaTh Fe ™ mocpencTBom okucienns Fe'.

CHeIIl/IaJ]bHO NpeaAHasHAYCeHHbIC WJIH MOJAT0TOBJICHHbLIC CUCTEMBbI, 060pyn03aﬂne Hu
KOMIIOHCHTBI JIl UCIIOJIL30BAHUSA B JIa3€PHLIX 000raTHTEJIbHBIX YCTaHOBKax

BBOJHOE 3AMEUYAHUE

Cy1ecTByIOINE CUCTEMBI Ul 000raTUTEIbHBIX IPOLIECCOB C HCIOIb30BAHUEM Ja3EPOB
JensTcs Ha JABE KaTeropuu: Te, B KOTOPBIX paboueil cpemoil SBISIOTCS Mapbl
aTOMapHOTO YypaHa, U Te, B KOTOPBIX paboueil cpeldoil SBISIOTCS IMapbl ypaHOBOTO
coequHeHus. OOWMMK Ha3BaHUSAMHM [JI TAaKUX IPOLIECCOB SBIIOTCS:  IEpBas
KaTeropus - JJa3epHoe pa3/ieleHne N30TOIOB 110 METOAY aToMapHbIX mapoB (AVLIS wnn
SILVA); BTopas KaTeropus - MOJEKYJIApHBIA METOJ JIa3epHOTO Pa3AeleHHs] H30TOMOB
(MLIS wmum MOLIS) m xumudeckas peaknus IOCPEICTBOM H30UpATENbHONW 110
n3zotonam nazepHoi akruauuu (CRISLA). Cucremsl, 060pynoBaHne U KOMIIOHEHTHI
JUIsL yCTAaHOBOK JIa3€pHOro 0OOTallleHHs BKIIOYAIOT: a) YCTpOMCTBa i MOJA4uu MapoB
METaJUTMYECKOro ypaHa (At u30uparenbHOW (OTOMOHHM3ALMM) WM YCTPOMCTBA VIS
[oJaydl IIapoOB YPAaHOBOTO coenuHeHus (A (GOTOAMCCOLMAIMU WIM XUMUYECKOH
aKTUBAIUH); b) yctpoiictBa ans  cbopa oOOrameHHOT0o ®  OOCJHEHHOTO
METaJUVIMYECKOTO ypaHa B KauecTBe "HpoAykTa" U "XBOCTOB" B MEPBOIl KaTeropuu u
yCTpO#CTBa Ui cOOpa PAa3IOKEHHBIX WM BBIIICAIINX W3 PEaKUHM COCIUHEHUH B
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5.7.1.

5.7.2.

5.7.3.

KayecTBe "MpoAykTa" W HeoOpabOTaHHOTO MaTepHaja B KauecTBe "XBOCTOB" BO BTOPOIii
KaTeropuy; C) pabouue JasepHbIC CUCTEMBI IJIs1 HM30MPATENBHOIO BO30YXKICHHS
n30TONOB ypana-235; wu d) obopymoBanue JUIsi TMOATOTOBKH TOJAYM M KOHBEPCUH
NpoAyKTa. BcneacTBue crnoKHOCTH CHEKTPOCKONMM aTOMOB M COEIUHEHMH ypaHa
MOXeET NOTpeOOBaTbCS HCIIOJIB30BaHME JIIOOOH M3 psiAa HMEIOLIMXCS Ja3epHBIX
TEXHOJIOTHH.

I[NOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, TEPEYUCICHHBIX B 3TOM pas3jieiie, BCTYMalOT B
HEIMOCPEICTBEHHBII KOHTAKT € MapaMHi METaJNIMYECKOT0 YpaHa WU C XKUAKOCTBIO, WU
C TEXHOJOTUYECKUM razom, coctodaimum u3 UFg nnu cmecu u3z UFg u npyrux razos. Bce
MOBEPXHOCTH, KOTOpPHIC BCTYMalOT B KOHTakT ¢ ypaHoMm wuinn UFg mnomHOCTBIO
M3rOTOBIICHBI U3 KOPPO3UECTOMKUX MATEPHUAIOB WM 3AIUMIIEHBI MOKPBITUEM U3 TaKUX
MarepuasioB. Jlist menel pasmerna, OTHOCSIIETOCS K KOMIOHEHTaM O0OpYyJIOBaHUS IS
JIa3epHOTO 00OTAaIlIeHUs, MaTepralbl, CTOWKHE K KOPPO3WHU, BHI3BIBAEMON MapaMy WA
SKUIKOCTSIMHU, COJEPKAIUMU METAINIMYECKUN ypaH WM YPAHOBBIE CIUIABbI, BKIIOYAIOT
MTOKPBITHIN OKCHIOM HTTPUSA TpauT W TaHTAI, W MaTepHajbl, CTOMKHE K KOPPO3HUH,
BbI3bIBaeMoi UF¢, BKIIOUAIOT Meb, HEPIKABEIOIIYIO CTallb, AJIIOMUHUM, allFOMUHUEBBIE
CIUTaBBI, HUKEIbh WIIU CIUIaBbl, coiepxkamue 60% Hukens u Oonee, u croiikue k UFg
MOJTHOCTHIO (hTOPUPOBAHHBIE YTIIEBOAOPOIHBIE TTIOJIUMEPHI.

Cucrembl BoinapuBaHusi ypana (AVLIS)

CrenuanbHO NMpeIHA3HAYCHHBIC WIM TOJTrOTOBJICHHBIC CHCTEMbl BBIIAPUBAHUS YpaHa,
KOTOPBIC COJEPIKAT BHICOKOMOIIIHBIC TIOJOCOBBIC WJIH PACTPOBBIC AJICKTPOHHO-TYUEBbIC
MyIIKY C TIepeaBaeMOoi MOIITHOCTHIO Ha MHIIIEHb Ootee 2,5 kB1/cm.

CucreMbl AJ1s1 00padOTKH )KUAKOMeTAJIM4Yeckoro ypana (AVLIS)

CrenuanbHO TIpeJAHA3HAYCHHBIC MIIM TOJATOTOBICHHBIE CHCTEMBI Ui 0OpabOTKH
XKHUIKOTO MeTajula JJisl PacIuIaBIieHHOTO ypaHa WM YPaHOBBIX CIIABOB, COCTOSIINE W3
THTJICH U OXJIQXKTAFOIIET0 000PYIOBaHUS TSI TUTIICH.

I[NOACHUTEJIBHOE 3AMEYAHUE

Turnmm M Japyrue KOMIIOHEHTBI 3TOW CHCTEMBI, KOTOPBIE BCTYHAKOT B KOHTaKT C
pPaCIUIABJICHHBIM  YPaHOM  WIM  YPAaHOBBIMU  CILUIABaMH,  M3TOTOBJIEHBI U3
KOPpPO3UECTOMKUX M TEPMOCTOMKUX MATEpHaJOB MM 3allUIICHHBIX IMOKPBITHEM W3
TaKHX MaTepuanoB. lIpreMieMble MaTepHanbl BKIIOYAIOT TaHTAJ, IOKPBITEIA OKCHIOM
UTTpHs TpaduT, TpaduUT, MOKPHITHIA OKHUCIAMHU JAPYTHX PEIKO3EMENbHBIX 3JIEMEHTOB
WJIM UX CMECSMH.

Arperatsl 1Js1 coopa "'mpoaykta' u "XBocToB' MeTa/uTHueckoro ypana AVLIS)

CrienaibHO TpeIHa3HauYCHHbBIC WM MOATOTOBJICHHBIE arperartsl it coopa "nponykra'
1 "XBOCTOB" METaJNIMUECKOTO YpaHa B KUIKOHM WK TBepAoi hopme.

I[NOACHUTEJIBHOE 3AMEYAHUE

KOMMOHEHTHI 3THX arperaToB H3TOTOBJICHBI M3 MAaTEPUANIOB, CTOWKHUX K HArpeBy H
KOPpPO3UH, BBI3BIBAEMON MMapaMH METAIMYECKOI0 ypaHa WM JKHUAKOCTBIO, HIIH
3alIUIIICHBI HOKpLITI/IeM N3 TAKUX MaTepI/IaHOB (TaKI/IX, KaK HOKpBITBIﬁ OKCHUI0OM I/ITTpI/IH
rpaUT WK TAHTAT) U MOTYT BKJIOUYaTh B ceOs TPyOOMpPOBOBI, KIamaHbl, MTYyIEpa,
"xkemoba", BBOABI, TEINIOOOMEHHUKH W KOJUICKTOPHBIC TUIACTHHBI IS MarHUTHOTO,
3JIEKTPOCTATHUECKOTO MJIH IPYTHX METOAOB Pa3ICiICHHUI.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

Koxyxu pazneanteabnoro moayJsi (AVLIS)

CnenmanbHO TpeAHA3HAUYEHHbIE WM  IOATOTOBICHHBIC IMJIMHIPUYCCKHE WM
IPSAMOYTOJIbHBIE KaMephl I IOMEIIEHHS B HUX HCTOYHMKA IApOB METAJUINYECKOTO
ypaHa, 3JIeKTPOHHO-JIy4€BOM MyIIKH U KOJIJIEKTOPOB "MpoayKkTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTHn KOXYXH MUMCHT MHOXECTBO BXOJHBIX OTBepCTI/Iﬁ IJId mogavu SJICKTPOIIUTaHUA U
BOJbI, OKHAa JIA JIa3€PHBIX ITYYKOB, COGI[I/IHCHI/Iﬁ BaKyyYMHBIX HACOCOB, a TaK¥XC IJId
JAUATHOCTUKU W KOHTPOJIA KOHTPOJIbHO-USMEPUTCIILHBIX HpI/I60p0B. OHH HMEIOT
HpI/ICHOCO6HCHI/I$I AJI1 OTKPBITUA W 3aKPbITUA, 4TOOBI 00CCIEYUTH 06CJIY)I(I/IBaHI/Ie
BHYTPCHHHUX KOMIIOHCHTOB.

CBepx3BYKOBbI€ pacuiupurebublie comia (MLIS)

CriennanbHO MpeTHa3HAYCHHBIC e ITOATOTOBJICHHBIC CBEPX3BYKOBBIC
pacupuTenbHble coruia Juis oxjaaxaeHus cmecert UFg u Hecymero raza jgo 150 K wim
HIXeE U Koppo3uecTorikue k UF.

Konnextopsl npoaykra narugropucroro ypana (MLIS)

CrenuaibHO TIpeTHa3HAYCHHBIE WK TOITOTOBICHHBIC KOJUICKTOPHI TBEPIOTO MPOIyKTa
natudTopucroro ypana (UFs), cocrosiime u3 QuibTpa, KOJUIEKTOPOB YIApPHOTO HIIN
IUKJIOHHOTO TUTIA WM UX COYeTaHuil u koppo3uecroiikue k cpene UFs/UF.

Komnpeccops! UF¢/Hecymero raza (MLIS)

CnenuanbHO MpeIHa3HAYCHHbBIE WM OATOTOBICHHBIE KoMmpeccopsl st cmeceit UFq u
HECyIIero rasa i anuTenbHod skcmutyatanuu B cpene UF,.  KommoneHTh 3THX
KOMITPECCOPOB, KOTOpbHIE BCTYIMAIOT B KOHTAKT C HECYIIMM Ta30M, WM3TOTOBJIEHBI U3
kopposuectoiikux kK UFg MarepualioB WM 3aIlWIICHBl TIOKPBITHEM U3 TaKHX
MaTepHUaoB.

YnjioTHenus Bpamawmuxcs sagos (MLIS)

CrenmanbHO TpeqHa3HAYEHHBIE WM TOATOTOBIIEHHBIE YIUIOTHEHHS BPAIIAIONIIXCS
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE IOJAaYHM W HAa CTOPOHE BBIXOHA VIS YIUIOTHEHUS
Baja, COCAMHSIONIETO POTOP KOMIpPEccopa C MPHBOJHBIM JBUTATEIEM, C TEM YTOOBI
00ecneunTs HAIeKHYI0 TePMETH3AIINIO, MTPEIOTBPAIIAIOIIYI0 BBIXO]] TEXHOIOTHIECKOTO
raza WIM HaTeKaHWE BO3[AyXa WM YIDIOTHSIOMIETO ra3a BO BHYTPEHHIOID Kamepy
KOMIIpeccopa, KoTopas 3anonnena cMecbio UF¢ u Hecymiero rasa.

Cucrems! propupoBanus (MLIS)

CriernuaiabHO TMpeJHA3HAYCHHBIC MM MOATOTOBICHHBIE CHUCTEMBI Ui (TOPUPOBAHUS
UFs (B TBepmoMm coctosiann) B UFg (Ta3).

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH cuCTeMBI MpeHa3HauYeHbl st propupoBanus coopannoro mopouika UFs B UFg B
LEeJsIX MOCeNyromero coopa B KOHTEHepax MpoAyKTa WK i mogadu B 6ok MLIS
Ul JONOJHUTENBHOrO oOoramieHus. llpm npuMeHeHMM OZHOTO MOIXOAa PEaKLUs
¢dbTOoprpoBaHUA MOXET OBITh 3aBepllieHa B IPEAETax CUCTEMBl Pa3[eleHHUs H30TOIOB,
T/Ie UJET peaklus U HEMOCPEICTBEHHOE U3BIIEUEHNE U3 KOJUIEKTOpoB "mpoaykTa”. Ilpu
NpUMEHEHUH Apyroro noaxona mnopoumok UFs Moxer ObITh U3BIEUYCH/TIEPEMEILICH U3
KOJUIGKTOPOB  "mpomykra" B MOAXOMSIIANA peakTop (HAmpuUMep, peakTop ¢
IICEBJIOOKMKEHHBIM CJIOEM KaTaJll3aTopa, TeNMKOWIAJIbHBIM PEaKkToOp WM >KapoBas
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5.7.10.

5.7.11.

5.7.12.

OamHsg) B Hensx ¢ropupoBaHus. B o0oux ciydasx HCHOIB3yeTCsl 000pyIOBaHUE LIS
XpaHeHHs M NepeHoca Gropa (WM APYTHX NPUEMIIEMBIX (GTOPUPYIOLINX PEAareHTOB) H
st coopa u mepeHoca UFs.

Macc-cnekrpoMerpbl/uctoudiuku nono UFq (MLIS)

CHCHI/IEUII)HO MpEAHA3HAYCHHBIC UJIU IMOATOTOBJICHHBIC MAarHUTHBIC WM KBAJAPYIIOJIbHBIC
Macc-CIeKTPOMETPHI, CIMOCOOHBIE MPOU3BOAUTH MPSIMOM OTOOp mMpoO MoJaBacMO
Macchl, "mpomykra" wim "XBOCTOB" M3 ra3oBhIX MOTOKOB UF¢ m oOnamaronye moTHBIM
HaOOpOM CIIEAYIOIINX XapAKTEPHUCTHK:

1. yAeTbHas pa3pelaronias CiocoOHOCTh Mo Macce cBbitie 320;

2. COACPIKAT MCTOUYHHMKHU HWOHOB, MU3TrOTOBJICHHBIC M3 HHUXpOMa WJIMW MOHCIA HIIN
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCINPOBAHHBLIC,

3. coJiep)KaT HOHU3aLUOHHBIE HCTOYHUKU C OOMOapIUpOBKON 3JIEKTPOHAMH;
4. COZIEPKaT KOJUICKTOPHYIO CUCTEMY, IIPUTOIHYIO AJIS1 U30TOIHOI'O aHAJIN3A.
Cucremsbl nogaun/cucreMsl 0TBoAa ""mpoaykra' u "xsoctoB" (MLIS)

CHCHI/IaJII)HO MpEAHaA3HAUYCHHBIC NJIU IMMOATOTOBJICHHBIC TCXHOJOTHYCCKHUE CUCTEMBI UJIU
O6OPYﬂOBaHH€ JJIA 000raTUTEILHBIX YCTAaHOBOK, U3I'OTOBJICHHBIC U3 KOppO3H€CTOI71KPIX
K UF6 MaT€puagioB, HWIM 3allUIICHHBIX IIOKPBITUEM M3 TaKUX MaTCpHAJIOB,
BKIIFOYAIOUIUE:

a) MUTAIOIINE aBTOKIIABHI, TIEYH WM CUCTEMBI, UCTIONb3yemMble s nogaun UFg ams
rporiecca 00OoTraIIeHus;

b) JIecyOonmmMaTopsl (MM XOJOJTHBIE JIOBYIIKH), WCHOJB3yeMbIe IS BHIBEICHUS
narpetoro UF¢ U3 mporiecca o0oraiieHus 1ist MOCISIYIOIEro MEPeMEICHHUS;

c) CTaHIIMU OTBEPXKICHUS WIH CXKWKEHUsS, UCTIOJb3yeMble s BbiBeaeHuss UFq u3
mporiecca o0orameHus myTeM cxatus u nepeBoga UFg B KUIKYIO W TBEPAYIO
dopmy;

d) cTaHIMy "mpoaykra" WM "XBOCTOB", MCIONIb3yeMble s mepemenieHuss UFq B
KOHTENHEPHI.

Cucrtemsl otaenenust UFg ot Hecymero raza (MLIS)

CnenuanbHO TpeIHA3HAUYCHHBIE WX MOATOTOBIEHHBIE TEXHOJOTUYECKUE CUCTEMBI IS
ornenennss UFg ot Hecymiero raza. HecymmM razom Moxer OBITH a30T, aproH HIIH
JIpyTOH ras.

I[NOACHUTEJIBHOE 3AMEYAHUE
OTH cHCTEMBI MOTYT BKIIIOUaTh TaKoe 000pYyI0BaHKE, KaK:

a) KPHUOTCHHBIE TEIUIOOOMEHHHKH WJIH KPHOCENapaTophl, CIIOCOOHBIE CO3/1aBaTh
temriepaTypsl -120°C win MeHee, Win

b) OJIOKU KPUOTEHHOTO OXJIAKCHHS, CIOCOOHBIE CO3AaBaTh TEMIIEPATyPhI
-120°C unu MeHee, WIIn

c) xonoansle soBymku UFg, ciocobHbIe coznaBats Temnepatypsl -20°C unu MeHee.
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

5.8.4.

Jlazepuble cuctemsbl (AVLIS, MLIS u CRISLA)

Jlazepb! nm nazepHbIe CUCTEMBI, CIIEIMAIbHO MPEeIHA3HAYCHHBIE WIIN TTOATOTOBICHHBIC
JUTS pa3AeNieH s U30TOMOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema mporecca AVLIS 0OBIYHO COCTOMT M3 JBYX Jla3epoB: Jiaepa Ha
mapax MeIu W Jiazepa Ha Kpacuteisix. Jlaszepras cucrema mist MLIS o0br9HO cocTOUT
u3 Jasepa, pabotatomero Ha CO, WM SKCUMEPHOTO Jiazepa W MHOTOXOJOBOH
ONTUYECKON SYEHKM C BpallaloIIMMUCS 3epKajlaMu Ha o0eux cropoHax. Jlmg masepos
WIN Ja3epHBIX CHUCTEM IIpH 00OHMX Ipoleccax TpedyeTcs cTabuiIu3aTop CHEKTPOBOM
9acTOTHI 7151 paOOTHI B TEUEHHUE JUTUTEIBHBIX IEPUOJI0B BPEMEHHU.

Cl'leIIMa.]'lI)HO NnpeaHasHAYCHHbIC WJIH MOJAT0TOBJICHHbLIEC CUCTEMBI, oﬁopyzlona}me H
KOMIIOHEHTBI AJIsL HCIOJIB30BAHUA Ha 000raTUTEIbHBIX YCTaHOBKaXx C
IJIa3MEHHBIM pa3aejIeHuEM

BBOJJHOE 3AMEUYAHUE

[Ipn mpomecce MIA3MEHHOTO pa3leleHUs IUIa3Ma, COCTOsMIas W3 HMOHOB YypaHa,
HPOXOAUT Yepe3 HIEKTPHUYECKOEe II0JIe, HACTPOSHHOE Ha YaCTOTy MOHHOTO PE30HaHCa
U*”, ¢ TeM uTOGBI OHH B HEpBYIO Odepelb MOIIOMIATH YHEPIUIO U yBETHUMBAJICS
JUaMeTp WX IITOHOPOOOpa3HBIX OpOMT. MOHBI C NPOXOXKIACHHEM MO OOJbLIEMY
JMAMETPy 3aXBATHIBAIOTCA JUIs 0Opa3oBaHMs MPOIyKTa, odoramensoro U™, Iliasma,
KOoTOpass o00pa3oBaHa MOCPEICTBOM HMOHU3AIMU YPAHOBOTO TIIapa, COAEPKHUTCS B
BaKyyMHOH Kamepe C MarHUTHBIM II0JI€M BBICOKOW HaNpsHKEHHOCTH, 00pa3oBaHHBIM C
MOMOIIBIO CBEPXIPOBOIAIIET0 MarHuTa.  OCHOBHBIE TEXHOJOTHYECKHE CHCTEMBI
nporecca BKIIOYAIOT CHCTEMY TeHEpaIlii yPaHOBOH IIIa3MBI, Pa3AeIUTeIbHBIH MOIYIIb
CO CBEpXIMPOBOJISIIAM MAarHHUTOM M CHUCTEMBI H3BJICUCHHS MeTaia s cOopa
"mpoaykra" u "XBOCTOB".

MHKpOBOJIHOBbIe HCTOYHUKHU IHEPIrUd U AaHTCHHBI

CHCHI/IHHBHO MMpeaAHa3HAYCHHBIC HJIKW IMOATOTOBJICHHBIC MHWKPOBOJIHOBBIC HCTOYHUKHU
SHEPrMH W aHTCHHBI JUIS TCHEpallMd WM YCKOPEHHS WOHOB U O0Jajaromiue
CIeNyIOIIMMHU XapakTtepuctukamu: dvacrora Beime 30 [Tm wm cpemHsist BbIXOmHas
MOIITHOCTG JJIs TeHepanuu noHoB Oosee 50 kBT.

CosieHOUaBI 1151 BO30YKA€HUSA HOHOB

CrnenuanbHO  TpeJHa3HAauYeHHbIE WM  TOATOTOBJICHHBIE  COJCHOWABI s
pagroYacTOTHOTO BO30Y)KICHHS WOHOB B auama3oHe dvactoT Oonee 100 k['m m
CIIOCOOHBIE paboTaTh MpH cpeaHeit MoutHocTH Ooee 40 kBT.

Cucrembl resepanun ypaﬂonoﬁ IJ1a3Mbl

CriernuaiabHO TPETHA3HAYCHHBIC WM MOJATOTOBICHHBIC CUCTEMbI T€HEpAIlMU YPaHOBOM
IUTa3Mbl, KOTOPBIE MOTYT COJEP)KaTh BBICOKOMOIIHBIC IOJOCOBBIC WM PACTPOBBIC
JJNICKTPOHHO-TYUYEBBIC MYIIKH C TIepeAaBacMOil MOIIHOCTBIO Ha MHIICHb OoJiee
2,5 xBt/cm.

CucreMbl AJ151 00padOTKH KUAKOMETANIMYECKOI0 YpaHa

CHCHI/I&JII)HO NpEAHA3HAYCHHBIC WM TOATOTOBJICHHBIC CHUCTEMBI JIA 06p360TKI/I
JKUJIKOTO MeTallla JUIsS PacIlIaBICHHOTO ypaHa I YPaHOBBIX CIUIABOB, COCTOSIIHE U3
THTJICH U OXJIQXKTAFOIIETO 000PYIOBaHUS TSI THUTJICH.
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5.8.5.

5.8.6.

5.9.

[OACHUTEJIBHOE 3AMEYAHUE

Turnm w Apyrue KOMITOHEHTHI 3TOH CHCTEMBI, KOTOPBIE BCTYMAaKOT B KOHTAaKT C
paciiaBIeHHBIM  ypaHOM WM yPaHOBBIMH  CIUIaBaMH,  HM3TOTOBIEHBI W3
KOPPO3UECTOMKUX U TEPMOCTOMKUX MaTEPHAJIOB WM 3AIIUIIEHBI MOKPHITUEM U3 TaKUX
MaTtepuanoB. [IpuemiieMbie MaTepuabl BKIFOYAOT TAHTAJ, IIOKPBITHIA OKCUIOM UTTPHS
rpadut, TpaduT, MOKPHITEIA OKUCIAMU JPYTHX PEIKO3EMENbHBIX JJIEMEHTOB HIIN WX
CMECSIMH.

Arperatsbl 1Jis coopa "mpoaykTa' u '"XBOCTOB' MeTaJIMYeCKOr0 YpaHa

CriernuaibHO TpeHa3HAUCHHBIC WM MOATOTOBJICHHBIC arperathl s coopa "mpoaykra
1 "XBOCTOB" ISl METAJUTMYECKOTO ypaHa B TBEpIOi dopMe. DTH arperarsl s cOopa
W3TOTOBJICHBI U3 MAaTEPUANIOB, CTOMKHX K HATPEBY M KOPPO3MH, BHI3BIBACMOW MapaMu
METAJUTUYECKOTO ypaHa, TAKuX, Kak TpaduT, MOKPBITHIA OKCHAOM UTTPHS, WIN TAHTAJ,
WM 3alUIIEHBI TIOKPBITHEM U3 TAKUX MAaTEPUAIIOB.

Koxxyxu pa3neanTebHOr0 MOAYJIsi

Lununapudeckne KaMepbl, CIeNUaabHO MpeIHa3HaYeHHbIE WM MOATOTOBICHHBIE VIS
UCIIOJIb30BaHUS Ha OOOTaTUTENBHBIX YCTAHOBKAaX C IUIA3MEHHBIM pa3lelIeHHEM, UL
MOMEUIEHUsT B HHMX HCTOYHHKA YPaHOBOW TIA3MbI, IHEPTETHYECKOTO COJICHOHMIA
PaanoyvacToThl U KOJIJIEKTOPOB "mpoaykTa” u "XBocTOB".

INOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTUH IS MOMAYN DJICKTPOIUTAHUSA,
coequHeHn aU(PQPY3MOHHBIX HACOCOB, a TaKXKe JUIS JMATHOCTUKA W KOHTPOJS
KOHTPOIJIbHO-U3MEPUTENbHBIX MPHOOpoB. OHH WMEIOT MPUCTIOCOOICHUS ST OTKPBITUS
W 3aKpBITHS, YTOOBI OOECHeYnTh OOCITYKMBAaHHWE BHYTPEHHUX KOMIIOHEHTOB U
W3TOTOBIIEHBI W3 COOTBETCTBYIOIIMX HEMAarHUTHBIX MaTepUajoB, TaKWUX, Kak
HeprKaBeroIas CTallb.

CnenuanbHO NMpeaHA3ZHAYEHHbIE WM MOJATOTOBJIEHHbIE CUCTEMbI, 000Py/10BAHNE U
KOMIIOHEHTbI  [IJISI MCHOJIb30BAHHUSI HAa YCTAHOBKAX  3JEKTPOMATHHUTHOIO
odoraieHus.

BBOJJHOE 3AMEYAHUE

IIpy 57IEKTPOMATHUTHOM IMPOLIECCE HOHBl METALIMYECKOrO YypaHa, IOJy4YECHHBIE
MOCPEJCTBOM HMOHHU3AIMM MuTaroniero warepuana w3 coneld  (o0braHo  UCly),
YCKOPSIIOTCS U MPOXOASAT Y€PE3 MarHUTHOE MOJI€, KOTOPOE 3aCTaBIISIET MOHBI PA3TMUHBIX
M30TOIOB TPOXOAWUTH MO Pa3IUYHBIM HampaBieHusM. (OCHOBHBIMH KOMIIOHEHTaMHU
AJIEKTPOMAarHUTHOIO W30TOIHOTO Cenaparopa SBJSIOTCA:  MAarHUTHOE IIOJ€  JUIs
OTKJIOHCHHS/pa3JIelICHUs] H30TOIOB HOHHOTO ITy4Ka, UCTOYHHKA HOHOB C €r0 CUCTEMOM
YCKOpEHUS, U CHCTEMBI cOOpa OTIEIIEHHBIX MOHOB. BcrmomoraTenbHbIe CHCTEMBI IS
3TOr0 TMpoIecca BKIIOYAIOT CHCTEMY CHAOXEHHsS MarHUTHOW DHEpPruei, CHCTEMBI
BBICOKOBOJIFTHOTO THUTAHUS HCTOYHHMKA HOHOB, BaKYYMHYIO CUCTEMY M OOIIMPHBIC
CHUCTEMBl ~ XHMHYECKOH  0OpalOTKM  [UIsi ~ BOCCTAaHOBJECHHS  MPOAYKTa U
OYNCTKH/pereHepaIiiii KOMITIOHEHTOB.
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5.9.1.

5.9.2.

5.9.3.

DJIEeKTPOMArHUTHBIE CeNnapaTopbl H30TONMOB

3JI€KTpOMaI‘HI/ITHLIe cemapaTropbl HM30TOIIOB, CHEIHUAJIBHO [MPEAHA3HAYCHHBIC WA
MNOATOTOBJICHHBIC JIA Pa3ACJICHUS HU30TOIIOB YypaHa, U O60py,[[0BaHI/IC 1 KOMIIOHCHTBI
JJIA 3TOr0, BKIHOYas:

a) HcTounnku noHOB

CrenuanbHO TMpeJHA3HAYCHHBIC WM  IOJTOTOBJICHHBIC OTJCNBHBIC MU
MHOTOYHMCJICHHBIE MCTOYHHUKH HOHOB YypaHa, COCTOAINIMEC M3 MCTOYHHKA I1apa,
WOHM3AaTOpa W YCKOPHUTENS IIy4YKa, H3TOTOBICHHBIE W3 COOTBETCTBYIOIIMX
MaTepHaJIoB, TAKUX, KaK rpaduT, HEPIKABEIOIIAs CTANb MM ME/b, U CIIOCOOHBIX
obecrieunBaTh 00N TOK B IMydke HOHOB 50 MA wmim Ooree.

b) KomnekTopsl noHOB

KomnekTopHble IacCTHHBI, UMEIONTHE IBE WM OoJiee IeNH U Ma3a, CIeIHaIbHO
MpeIHA3HAYCHHBIC MJIM  TOJATOTOBJIICHHBIC JUIS cOOpa TIYYKOB HOHOB
000TalIeHHOTO U 00ETHEHHOTO YpaHa W M3TOTOBIIEHHBIE M3 COOTBETCTBYIOIIMX
MaTepUaNIOB, TAKUX, KaK TpaduT UM HEepKaBelomas CTajlb.

c)  BakyymHble KOXyXHu

CHGHI/IaIIBHO NMPpEAHASHAYCHHBIC WJIN IMOATOTOBJICHHBIC BAKYYMHBIC KOXYXHU IJIA
OJICKTPOMArHMUTHBLIX CCIIapaToOpOB ypaHa, U3TOTOBJICHHBIC U3 COOTBETCTBYIOIHX
HCMarHuTHBIX MaTepuajioB, TaKHX, Kak HEpIKaBCroIIasd CcTallb, u
npeaAHa3HAUYCHHBIC U1 pa6OTLI IIpu JaBJICHUHA 0,1 I1a nmm HKe.

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CIIEHUaJIbHO MPEAHA3HAUEHBI [UIS ITOMELICHUS B HUX MCTOYHHKOB
HMOHOB, KOJUICKTOPHBIX IUIACTUH M BOJOOXJIAXIAEMbIX BKJIAJbIIIEH U HMEIOT
MIPUCTIOCO0NIEHUS s coequHeHnH N (Ppy3MOHHBIX HACOCOB U MPHUCIIOCOOIEHHUS
JUTS OTKPBITHSI M 3aKPBITUS B IIEJIAX U3BJICUCHUS U 3aMEHBI TUX KOMIIOHEHTOB.

d) MarHuTtHbI€ NOJTIOCHBIE HAKOHEYHUKH

CHeL[I/IaHLHO NpeaAHA3HAUYCHHBIC WJIM TMOATOTOBJICHHBIC MArHUTHBIC IMOJKOCHBIC
HAaKOHCYHUKH, UMCIOIUC TUaAMCTP Ooree 2 M, UCIIOJIb3YCMBIC IJId obecrneucHUs
MMOCTOAHHOI'O MArHMTHOT'O ITOJIA B 3JICKTPOMAarHuTHOM CE€IapaTope M30TOIIOB U
JJIA IepeHoca MAar"guTHOTO I0JIA MCKOY PacCIiojIOXCHHBIMHA paaoM
cerapaTopamMu.

BbICOKOBOJbTHBIE HCTOYHUKH MUTAHUS

CriernuaiabHO MpeTHA3HAYCHHBIC WM TOJTOTOBICHHBIC BBICOKOBOJBTHBIC HCTOYHHKH
MUTaHUS 11 HCTOYHHKOB HOHOB, O0O0JaJafolI{e IIOJHBIM HAOOPOM  CIICAYIOIIMX
XapaKTEPUCTUK: MOTYT paboTaTh B HEMPEPHIBHOM PEKUME, BBIXOIHOC HAINPSHKEHUE
20 000 B unu Gonee, BeIxogHOW TOK 1 A mim Oonee M cTaOMIU3aIUs HAIMPSHKCHUS
menee 0,01% B TeueHue 8 yacos.

HcTOUYHNKH MUTAHUA JJICKTPOMATHUTOB

CrienmanbHO TpeqHa3HauYeHHBbIE WM TOATOTOBJICHHBIE MOIIHBIE UCTOYHHKH THTaHUS
MTOCTOSTHHOT'O TOKA JIJISl DJICKTPOMArHUTOB, 00JIaaf0IIHe TOJTHEIM HAOOPOM CIIETYFOIITHIX
XapaKTEPUCTUK: BBIXOJAHONH TOK B HempepblBHOM pexume 500 A unm Oonee mpu
HanpspkeHnn 100 B wnmm Gonee, mpu cTaOMIIM3anny MO0 TOKY WJIM HANPSDKEHUIO MEHee
0,01% B TeueHwne 8 4acos.
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YceTraHoBKHM ISl TMPOM3BOACTBA TSKEJIOH BOJABI, JeiiTepusi M JAefiTepueBbIX
coelMHeHUd W o0opyaoBaHHe,  CHENMAJIbLHO  TpPeIHA3HAYEHHOE  WJIH
MOJATOTOBJIEHHOE JIJIsI 3TOT0

BBOJJHOE 3AMEUYAHUE

Tspkenyro BOLY MOXHO NPOW3BOIMTH, HCHOJB3YsS pasindHble Tporecchl. OmHako
KOMMEPUYECKH BBITOIHBIMH SIBIISIFOTCS 7[BAa ITIpOIecca: IPOIECC M30TOMHOTO OOMEeHa
BOobI U cepoBojpopoaa (mporecc GS) m mporecc M30TOMHOTO OOMEHa aMMHaka M
BOJOpPOJA.

IIportecc GS ocHOBaH Ha oOMeHe BOJOpOJa U JCHTepUs MeEXIy BOJIOW U
CEpPOBOJIOPOJOM B CHUCTEME KOJOHH, KOTOPBIE IKCILTyaTHPYIOTCS C XOJOTHOW BEpXHEH
CEKLMEN U ropsiueil HIKHEN cekuued. Bona TeyeT BHU3 1O KOJIOHHaM, B TO BpeMsI Kak
CEpPOBOJOPOAHBIM Ta3 LUPKYJIUPYET OT AHA K BEpLIMHE KOJOHH. [lna copeiicTBus
CMEIIMBAaHUIO Ta3a W BOJbl MCHOJB3YETCA PAN JbIpUaThIX JOTKOB.  [ledtepuid
MepeMeInIaeTcs B BOAY MPU HU3KUX TEMIlEparypax U B CEPOBOJOPOJ IMPH BBICOKHUX
temneparypax. OOoralieHHbIE JelTepreM ra3 Uil BoJa yIAISIOTCS U3 KOJIOHH ITepBOH
CTYIIEHU Ha CTBIKE FOPSYMX M XOJIOJHBIX CEKLHM, U MPOIECC MOBTOPSETCA B KOJOHHAX
caenytromeit crynenu. IlpomykT mociemnei dhasbl - Boga, oboraiieHHas JeHTeprueM 10
30%, HampapnseTcs B JUCTWLISALMOHHYIO YCTaHOBKY JI HMPOU3BOJCTBA PEAKTOPHO-
YUCTOU TSAXKEIOU BOABL, T.€. 99,75% okucu neurepus.

B mpouecce oOMeHa MeXy aMMHAKOM U BOJOPOJOM MOXKHO W3BJIEKaTh JAEUTEpHil U3
CHUHTE3-ra3a IIOCPEACTBOM KOHTAaKTa C JKMJIKMM aMMHUAaKOM B IIPUCYTCTBUU
katanuzatopa. CHHTe3-ra3 mojgaercss B OOMEHHBIC KOJOHHBI M 3aT€M B aMMMAaYHBIN
KOHBepTep. BHYTpH KONOHH ra3 MOJHUMAETCS OT JHA K BEpIIMHE, B TO BpeMs Kak
JKUJKAA aMMMaK TedeT OT BEpPIUMHBI KO AHY. JleiliTepuil B CHHTE3-rasze JMILAETCA
BOJIOPOJA U KOHLIEHTPUPYETCS B aMMHUaKe. AMMHAK IOCTYNAEeT 3aT€M B YCTAHOBKY AJIS
KpeKHHIa aMMHaka Ha JHE KOJIOHHBI, TOrJa Kak TIa3 coOMpaercs B aMMHAYHOM
KOHBepTepe Ha BepliMHe. Ha mocnenyromux CTyneHsSX HNPOUCXOAMUT JalIbHEHIIee
oOoralieHue, U MyTeM OKOHYATEeNbHOW AUCTWIIISAILMY MPOU3BOANTCS pEaKTOPHO-YHCTas
Tsoxenas Bopa. Ilogaua cuHTes3-rasza MoXeT ObITH 0OOecrieyeHa aMMHAaYHOM YCTaHOBKOH,
KOTOpasi B CBOIO OdYepenb MOXET ObITb COOpYKEHa BMECTE€ C YCTaHOBKOH Ul
MPOM3BOJCTBA TSDKENOM BOABI IyTEM H30TOMHOro oOMeHa amMMHaka W Boxopoja. B
nporecce aMMHaYHO-BOAOPOIHOIO OOMEHA B KaUY€CTBE MCTOYHHUKA HCXOIHOTO ACHTEPHS
MOXET TaK)Ke MCII0Ib30BATHCS OOBIYHAS BOJA.

MHorue mnpeaMeTsl KIFOUYEBOIO OOOpYAOBaHUS JUIS YCTAaHOBOK IO TPOH3BOJCTBY
TSDKEJION BOJBI, MCIONB3YIOMMX nporecckl GS M aMMHavyHO-BOAOPOAHOTO OOMEHa,
IIMPOKO  PAcHpoCTpaHEHbl B HEKOTOPBIX  OTpacisX  HePTEeXMMUYECKOU
NpOMBIIUIEHHOCTH. OCOOEHHO 3TO KacaeTcsi HeOONBIINX YCTAHOBOK, MCIOJB3YIOMINX
npouecc GS. OpHako HEMHOTHE MPEAMETH 000PYAOBaHUS SBISIOTCS CTaHAAPTHBIMU.
IIporeccet GS w aMMHAaYHO-BOJOPOAHOTO OOMeHa TpeOyrT 00pabOTKH OOJNBIIHIX
KOJIMYECTB BOCIUIAMEHSIOIIMXCS, KOPPO3HOHHBIX M TOKCHYHBIX JKUAKOCTEH IIpH
TOBBIIICHHOM  JIaBJICHUH. CoOTBETCTBEHHO TIpH  pa3paboTKe CTaHAAPTOB IO
NPOCKTUPOBAHHUIO M JKCIUTyaTallMH IJIsl YCTAaHOBOK M 00OpYIOBaHUS, MCIIOJIB3YIOIINX
3TH TPOLECCHI, CIEAyeT YAEHATh OO0JbIIOe BHUMAaHHE IOAOOPY MAaTepUalioB U HUX
XapaKkTEepUCTUKaM C TeM, 4YTOObl 00eCHeuuTh JUIMTENbHBIM CpOK CIyXObl mpHu
COXpaHEHMH BBICOKOH Oe3omacHOCTH W HajexkHocTH.  OmpeneneHue MacimTaboB
00ycI0BIMBaeTCA TIaBHBIM 00pa3oM COOOPaXKCHUSIMH YKOHOMUKH M HEOOXOAMMOCTH.
Takum oOpa3om, OoJsblIas dYacTh TMPEAMETOB OOOPYMOBAaHUS WM3TOTOBISICTCS B
COOTBETCTBHH C TPEOOBAHMSIMHU 3aKA3UHKA.
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6.1.

6.2.

6.3.

6.4.

Hakonen, crmegyer oTMeTuTh, YTO Kak B mpouecce GS, Tak U B Ipoliecce aMMUAYHO-
BOJIOPOAHOTO OOMeHa, TpeAMeThl 00OpYIOBaHWS, KOTOpPHIE IO OTAEIHHOCTH HE
MpeTHAa3HAYCHBl WU TTOATOTOBJICHBI CIIEIUAILHO IS TIPOWU3BOJNCTBA TSKEIION BOJIBI,
MOTYT COOMPAThCS B CUCTEMBI, CHCIMAILHO MPEIHA3HAYCHHBIC WM TOJTOTOBICHHBIE
JUTSL TIPOM3BOJICTBA TSKENOW BOJBI. [IpuMepamMu TakuxX CHCTEM, IPUMEHSEMBIX B 000MX
IpoIieccax, SBISIOTCS CHCTeMa KaTaTUTHIECKOTO KPEKHHTa, UCTIOb3yeMas B TIpoIiecce
obMeHa aMMHMaka W BOJOpPOAA, W JUCTHUISIMOHHBIE CHCTEMBI, HCIOJIb3YEMEIC B
Mpoliecce OKOHYATEIbHONW KOHIICHTPAIMU TSHKEIOW BOJBI, HOBOSIICH €€ O YpPOBHS
PEaKTOPHO-YHCTOM.

HpeZ[MeTBI 060py1101saH1/m, KOTOPEBIC CIICHHUAJIBHO NPCAHAa3HAYCHbI WX MOATOTOBJICHEI
AJI TPOU3BOJICTBA TSDKEII0M BOJBI MYTEM HCIIOJB30BaHUSA 1160 mponecca oOMmeHa BOJbI
u cepoBoaopoaa, 6o mnmponoecca oOMeHaA aMMHaKa U BOAOpOJ4, BKIIFOYAIOT:

Bopao-cepoBonopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHBIE KOJOHHBI, W3TOTaBIMBAEMble M3 MEIKO3EpPHHUCTOM YIJIEPOAUCTON CTalIn
(mammpumep, ASTM AS516), nuamerpom ot 6 M (20 dyTtoB) 10 9 M (30 dyTOB), KOTOpBIE
MOTYT 3KCIUTyaTHPOBAThCS TIPU NaBlIeHWH CBBIMIE wid paBHOM 2 MIla (300 dyHT/KB.
IIOWM) W HMMEIOT KOPPO3HMOHHBIM JOMYyCK B 6 MM WM Oounblie, CHEIHaIbHO
NpeJHa3HaYeHbl WM IOATOTOBJICHBI JJsl TPOM3BOACTBA TSDKENOM BOABI IMyTEM
HCTIOJIb30BaHMSA POLIECCa U30TOMMHOro 0OMEHa BOJBI M CEPOBOAOPOA.

I'azoayBKH M KOMIIpecCOPbI

OpHocryneHuaTtele, ManoHamopHele (T.e. 0,2 MIla wmu 30 ¢pyHT/KB. I10iM)
[EeHTPOOEKHBIE Ta30lyBKU MM KOMITPECCOPHI IS IUPKYJIAINANA CEPOBOAOPOIHOTO rasa
(r.e. Taza, comepxkamero Oomee 70% H,S), cnemmanpHO TpemHa3HAYEHHBIE WITH
MOJTOTOBJICHHBIE JJISl TPOM3BOJCTBA TSKENIOW BOZBI IMyTEM HCIOIB30BAHUS TpoOIecca
oOMeHa BOABI W CEPOBOAOPOAa.  OTHW Ta30QyBKH WM KOMIIPECCOPBHl HMEIOT
IPOU3BOANTEILHOCT, MPEBBIIAIONIYI0 K paBHylo 56 M’/c. (120 000 SCEM)
NPy SKCIUTyaTallid TIOA  JaBJICHWEM, NpeBbIIalomuM wWid paBHbeiM 1,8 Mlla
(260 ¢yHT/KB. qIOKIM) Ha BXOAC, W CHA0XKCHBI CaTbHUKAMH, YCTOHYMBBIMH K
Bo3aeicTBuio H,S.

AMMHIAYHO-BOJOPOIHbIE 00MEHHbIE KOJOHHBI

AMMHa4YHO-BOAOPOIHBIE OOMEHHBIE KOJIOHHBI BBICOTOH Ooniee WM paBHOM 35 M
(114,3 dyroB) nuamerpom ot 1,5 m (4,9 dpyroB) mo 2,5 m (8,2 hyTOB), KOTOpBIE MOTYT
IKCILTyaTHPOBATRCS ITOJ] JaBjieHHeM, TpeBbimaromuM 15 MIla (2225 dyHT/KB. MI0¥iM),
CHECNUAIBFHO TpPEAHAa3HAYCHHBIC WJIM IOJTrOTOBJICHHBIE JUIS TMPOW3BOJCTBA TSIKEIIOH
BOJIBI MyTE€M HCIOJNB30BaHMA Mpolecca 0OMEHa aMMHaKa M BOJOPOAa. OTH KOJIOHHBI
UMEIOT TAaKXKE 10 MEHBIICH Mepe OIHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO Ke
IUaMeTpa, YTO M LWIMHApPHYECcKas 4acTh, 4epe3 KOTOPYIO MOTYT BCTaBISTHCS HIIH
BBIHUMATHCS! BHYTPEHHHE YaCTU KOJIOHHBI.

BHyTpeHHI/Ie YaCTHU KOJIOHHBI U CTYNICHYATbI€ HACOCHI

BHyTpeHHHE 4acTH KOJOHHBI U CTYNEHYAThIE HACOCHI, CIECLUAIBHO MPEIHA3HAYCHHbIE
WM TIOATOTOBJIEHHBIE [JIi KOJOHH JUIsi TPOM3BOJCTBA TSKEIOM BOABI IyTEM
WCTIOJB30BaHMS TIpoIllecca aMMHAaYHO-BOJIOPOMHOTO oOMeHa.  BHyTpeHHWe dactu
KOJIOHHBI BKJIFOYAIOT CIIELMAIBHO MPEIHA3HAYECHHBIE KOHTAKTOPBI MEXKIY CTYIEHSMH,
CONCUCTBYIOIINEC TECHOMY KOHTAaKTy ra3a W JKUIKOCTH.  CTymeHdaTble HACOCHI
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6.5.

6.6.

6.7.

BKJIIOYAIOT CIELUUAIBHO MpeIHa3HAUYCHHBIE MOTPYKaeMble B KUAKOCTh HACOCHI IS
MUPKYJSIUA JKAIKOTO aMMHakKa B Tpelenax o0beMa KOHTAaKTOPOB, HAaXOMSIINXCS
BHYTPHU CTYIIEHEH KOJIOHH.

YcTaHOBKH OJIl KPpEKUHTIa aMMHUaKa

VYcTaHOBKM — JUIsi  KPEKMHTa  aMMHaka, OSKCIUTyaTHPyeMble TOJ  JaBICHUEM,
MpeBpImatomuM  wian  paBHeIM 3 MIla (450 ¢yHT/KB. qMI0KM),  CHEITHAIBHO
NMpeAHaA3HAYCHHBIC WJIM MOATOTOBJICHHBIC Jid ITPOU3BOJACTBA TSDKEIJION BOABI NIYTEM
MCIOJIh30BaHMS MTPOIECCa U30TOIMHOTO 0OMEHA aMMUaKa U BOJIOPO/IA.

HNHdpakpacHbie aHAIU3ATOPLI NOIJIOLECHUSA

WndpaxkpacHele aHanM3aTOpbl TOTJIOMIEHHUS, CIIOCOOHBIE OCYIIECTBIATH aHAJIH3
COOTHOILCHHUSI MEXy BOAOPOAOM M JAEHTEpHEM B pealbHOM MaclTade BpeMEHH, KOTaa
KOHIIEHTpalMK JeUTepHsl paBHbI WK IpeBbImaT 90%.

Karanutnuyeckne meuu

Karanurnyeckue nedu s mepepadoTKU 000TaICHHOTO ACUTEPUEBOTO Ta3a B TIKEITYIO
BOJIY, CHEIHMabHO TIpeAHAa3HAuYeHHbIE WM TOJTOTOBICHHBIE [UISI TPOM3BOJCTBA
TSDKEJIOW BOXBI IIYTEM WCIIOIB30BAaHUS MpOIecca H30TOITHOTO OOMEHa aMMHuaka Hu
BOJIOpOJIA.

YcTaHOBKM IS KOHBEPCHMM  ypaHa M 00OpyloBaHHMe, CHEIHAIbHO
NnpeTHA3HAYEHHOE WM MOATOTOBJIEHHOE /IJI51 TOT0

BBOJJHOE 3AMEUYAHUE

B ycraHoBKax M cucTteMax Uil KOHBEPCHUH YpaHa MOXKET OCYLIECTBIATHCS OIHO N
HECKOJIBKO MPEBPAIICHU U3 OHOTO XMMUYECKOIO MU30TOIA yYpaHa B APYrol, BKIIOYas:
KOHBEPCHIO KOHIICHTPATOB ypaHoBoit pyasl B UO;, kouBepcuio UO5; B UO,, KOHBEPCHIO
okuceil ypana B UF, mmu UFs, xonBepcuto UF; B UFg, konBepcuro UFg B UF,,
kouBepcuto UF, B Meramnuueckuil ypaH M KoHBepcuio ¢TopugoB ypana B UO,.
MHormue KJI04eBble KOMIIOHEHTHI OOOPYIOBAaHHSA YCTAaHOBOK IJIsi KOHBEPCHH YypaHa
XapakTepHbl  JUIsI  HEKOTOPBIX  CEKTOPOB  XHMMHUYECKOW  oOpabaTrhiBaromieit
NpOMBIIUIEHHOCTH. Hampumep, Buapl 000pynOBaHUS, HCHOJB3YEMOTO B 3THX

mnponoeccax, MOT'YyT  BKJIHOYaThb: ncyu, KapyCcCIIbHBIC ncyu, PCAKTOPbL C
ICEBAOOXMXKCHHBIM CJIOEM KaTaliu3aTopa, XapOBbIC PECAKTOPHBIC 6aIHHI/I, KUOAKOCTHBIC
L[CHTpI/I(I)yr u, JUCTHIIAIIMOHHBIC KOJIOHHBI n KUIKOCTHO-KUIKOCTHBIC

SKCTPAKIIMOHHBIE KOJOHHBI. OJHAKO HE MHOTHE KOMIOHEHTHI 000pYyIOBaHHS UMEIOTCS
B "roToBoM Buie"; OONBIIMHCTBO W3 HUX IOJDKHBI OBITH IOATOTOBJIEHBI COTJIACHO
TpeOOBaHMSIM M CHEIM(HUKAIMIM 3aKa3dhMka. B HEKOTOpBIX cliydasx TpeOyeTcs
YYHUTHIBATh CIEIUALHBIC TPOCKTHBIC H KOHCTPYKTOPCKHUE OCOOCHHOCTH JIS 3aIUTHI OT
arpecCHBHBIX CBOWCTB HEKOTOPHIX M3 00padaTkiBaeMbIx xuMudeckux BemectB (HF, Fs,
CIF; u ¢topunsl ypana). HakoHen, ciieyeT OTMETHThb, YTO BO BCEX Ipolieccax
KOHBEPCHUU ypaHa KOMIIOHEHTHI OOOpYIOBaHMsS, KOTOPBIC OTIEIBHO CIEIHAIbHO HE
MpeHa3HAYEHBI WK MTOATOTOBIIEHBI ISl KOHBEPCHUU ypaHa, MOTYT OBITh OOBEAMHEHHI B
CHUCTEMBI, KOTOpble CIENMANbHO TpeJHa3sHAuYeHBl WM  TOATOTOBJICHBI IS
HCIIOJIb30BaHM B LCJIAX KOHBEPCHUH ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CrnenmnajibHO NpeAHA3HAYeHHbIe WJIH TOATOTOBJIEHHbIE CHCTEMBI Ui KOHBEPCHH
KOHIIeHTPaToB ypaHoBoii pyasl B UO;

I[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHIEHTpaTOB ypaHoBOW pymbl B UO; MOXET OCYIIECTBIATHCS CHAJalia
MOCPEACTBOM pPACTBOPEHUS] PYJbl B a30THOM KHUCIOTE W SKCTPAKLUHUHM OYUIIEHHOIO
reKcarujipata ypaHWIIHHUTPATa C TIOMOIIBI0 TAaKOTO PACTBOPHUTENS, KaK TPUOYTHII
docoar. 3aTeM TrekcaruApar ypaHWIAMHHTpaTa mpeodpaszyercs B UQO; mmbo
MOCPE/ICTBOM KOHIIGHTPAIlMH W JICHUTpAIMH, JHOO IOCPEICTBOM HEUTpaIH3aIluU
ra3000pa3HbBIM aMMHUAKOM JUIs TIOJNy4YeHHsS JUypaHaTa aMMOHHUS C MOCICAYIONICH
¢unpTpanuei, Cynkoi 1 KalbIIHHUPOBAHUEM.

CHeIIMaJII)HO NpeaIHasHAYCHHbIC UJIU NMOATIOTOBJICHHBIC CUCTEMbI JJId KOHBECPCUHU
UO3 B UF6

I[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UO; B UFs MOXET OCYIIECTBIATHECS HEMOCPEIACTBEHHO (DTOPHpOBAHUEM.
st mporecca TpedyeTcs HCTOYHHK ra3000pa3Horo Gpropa win TpexOTOPUCTOro XJIopa.

Cneunanbno NpeaAHasHA4YCHHbIC UJIM NMOATOTOBJECHHBIC CUCTEMBI JJISA KOHBEPCUMU
UO3 B UOZ

INOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UO; B UO, MOXET OCYHIECTBISITHCS MOCpeAcTBOM BoccTaHoBieHUus UO;
ra3000pa3HbIM KPEKUHT-aMMHUAKOM HITH BOJOPOJIOM.

CHeIIHaJ'lI)HO NpeIHAa3HAYCHHbLIC UJIU NMOATIOTOBJICHHBIC CUCTEMbI JJId KOHBECPCUHU
U02 B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

KouBepcuss UO, B UF,; MOXeT OCYIIECTBIATBCSA mocpenctBoM peakmum UQO, ¢
razoo0pa3HbeM ¢TopucteiM BogopoaoM (HF) mpu temmeparype 300-500°C.

Cneunanbno NnpeaAHasHA4YCHHbIC HJIM NMOATOTOBJIECHHBIC CUCTEMBbI AJISA KOHBEPCUMU
UF4 B UF6

I[NOACHUTEJIBHOE 3AMEYAHUE

Kounepcuss UF; B UF4 ocymiecTBisieTcss MOCPEACTBOM SK30TEPMUUYECKON peakluu ¢
¢Topom B peaktopHoil OamHe. UFg KOHAEGHCHUpYETCS W3 TOPSYUX JIETYYHX Ta30B
MIOCPEJICTBOM MPONYCKAaHUsI NOTOKA raza 4epe3 XOJIOAHYHO JIOBYILIKY, OXJaXKICHHYIO
mo -10°C. Jlist mpouecca TpeOyeTcs HCTOYHHUK ra3000pa3Horo ¢propa.

CnenunajibHO TPpeAHA3HAYEHHBbIE WJIH TOATOTOBJIEHHBIE CHCTEMBI /UIA KOHBEPCHH
UF, B MeTa/CiIMYeCcKuUii ypaH

ITOACHUTEJIBHOE 3AMEYAHUE

Konepcus UF; B MeTaJuIMyecKWil ypaH OCYIICCTBISIETCS IMOCPEICTBOM  €ro
BOCCTAHOBJICHUSI MarHueMm (KpymHbIC TMapTHH) HIW KaibliMeM (Mayible MapTHH).
Peakrust ocymmecTBisieTcs Mpu TeMIEpaTypax BhIIIEe TOUKH ruiaBieHus ypana (1130°C).
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7.7.

7.8.

CHeIIHa.T[I)HO NpeIHasHAYCHHbIC UJIU NMOATIOTOBJICHHBIC CUCTEMbLI JJId KOHBECPCUHU
UF@ B UOz

ITOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXET OCYyIIECTBIATHCA IMOCPEACTBOM OJHOTO U3 Tpex
npoueccoB. B mepsom mponecce UF¢ BoccranaBiauBaercs u runponusyercs B UO, ¢
WCIIOJB30BaHUEM BoJiopojia W mapa. Bo Btropom mnpouecce UFg rumponusyercs
pacTBOpeHHEM B BOJIE, JUISI OCAKICHUA IMypaHaTa aMMOHHS JT0OaBiseTcs aMMHUakK, a
nuypaHat BoccraHaBiuBaercs B UO, Bomopomom mnpu Temmeparype 820°C. Ilpu
TperbeM mporecce razoodpasusie UFs, CO, u NH; cmemmBatoTcss B Bojie, ocaxaas
ypaHWIKapOOHAT aMMOHHMA. Y PaHWIKapOOHAT aMMOHHUS CMEIIMBAETCS C IMapoM U
BogopoaoM npu temiepatrype 500-600°C ansa mpousBoactsa UO,.

Konsepcus UFg B UO, 4yacTo ocyIecTBisieTcs Ha NEPBOM CTYNEHHM YCTAHOBKH IO
M3TOTOBJICHUIO TOILIMBA.

Cﬂelll/la.]]bﬂo NpeIHasHAYCHHbIC UJIU NMOATOTOBJICHHBIC CUCTEMbI AJIH KOHBEPCUHU
UF; B UF,

ITOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFq B UF, ocy1iecTBisieTcs NOCPEICTBOM BOCCTAHOBIIEHUSI BOAOPOIOM.
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