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TUITIOBOU JIOIIOJIHUTEJIBHBIN ITPOTOKOJI
K COI'JIAILIEHUIO(SIM) MEXY TOCYJJAPCTBOM(AMI) U
MEXJIYHAPOHbIM ATEHTCTBOM I10
ATOMHOWM PHEPI'MU O IPUMEHEHUU TAPAHTUI

MEXYHAPOJHOE ATEHTCTBO 110 ATOMHOM SHEPI' MU



IIpeaucioBue

Hacrosmuii AOKyMEHT NpeAcTaBisieT co00il THUMOBOW JOMOJHUTEIbHBIN
MPOTOKOJI, TpPEAHA3HAYEHHBIA JUIsi TOCYAApCTB, 3aKIIOUMBIIMX C ATEHTCTBOM
COTJIAIIICHUE O TapaHTHAX, C TEM UYTOOBI TMTOBBICUTH JCHCTBEHHOCTh U 3(PHEKTUBHOCTH
CHUCTEMBl TapaHTHA B KayeCTBE COACHCTBHUS MEJISIM TJ00aJbHOTO SIEPHOTO
HEpaCIpPOCTPAHCHUS.

CoBer ynpapisoOIIMX NpeIokWI ['eHepanbHOMY AMPEKTOPY HCIOJIb30BaTh
9TOT THUIIOBOW IIPOTOKOJI B KAa4€CTBE CTAHAAPTA JJI JOIOJHUTEIBHBIX IPOTOKOJIOB,
KOTOPBIE [OJDKHBI 3aKIIOYUTH TOCYyAApCTBa W APYrHE CTOPOHBI  COIVIALICHUH O
BCEOOBEMITIOLINX TapaHTUAX C ATEHTCTBOM. Takue MPOTOKOJIbI JOJKHBI COEPIKATh
BCE MEpBI, IPEyCMOTPEHHBIE B JAHHOM THUIIOBOM IIPOTOKOJIE.

CoBeT ympaBisIlOUUMX Takke MNpeyIokuil ['eHepallbHOMY  JUPEKTOPY
MIPOBOJUTH IIEPETOBOPHI IO JOMOJIHUTEIBHBIM POTOKOJIAM WJIM IPYTUM IOPUIHUYECKH
00s3BIBAIOIIMM COTJIAIICHHUSIM C TOCyAapCcTBaMu, 00JIaTal0IIMMHK SJIEPHBIM OpPYKHEM,
KOTOpbIe ObI BKIIFOUAIH T€ MPEAYCMOTPEHHbIE B JAaHHOM THUIIOBOM MPOTOKOJIE MEPHI,
KOTOpBIE KaXXJI0€ TOCYNapcTBO, OOJiajaroliee SACPHBIM OpY>KHEM, OMpEIeNseT B
KauecTBE Mep, CIIOCOOHBIX BHECTH BKJIAJl B JOCTHXKEHUE LieJIeil JaHHOTO MPOTOKOJIA B
TJIaHe HepachpocTpaHeHus U 3P(HEKTUBHOCTU MIPH UX OCYIIECTBICHUHM B OTHOIICHUM
3TOr0 rocyJapcTBa, a TaKKe€ B KaueCTBE MeEp, COINacyloUIMXcs ¢ 00sg3aTesIbCTBAMU
JAHHOTO TOCYIapCTBa B COOTBETCTBUU co cTatheit [ [IHAO.

CoBer ynpaBisOIIUX Jajiee NOPEeaoXwi ['eHepalbHOMY  JHUPEKTOPY
MPOBOJANTH  TEPETOBOPHI IO  JOMOJHUTEIBHBIM  IPOTOKOJAM €  JOPYTUMH
rocyJlapCTBaMM, KOTOpPBIE B LEJIAX COACHCTBUS TMOBBIILICHUIO JEHCTBEHHOCTH H
3O PEKTUBHOCTH TapaHTUH TOTOBBI MPHUHATH MEPHI, MPEAYCMOTPEHHBIE B JIaHHOM

THUIOBOM MTPOTOKOJIE.

B cooTtBeTcTBHM ¢ TpeOOBaHMSAMHU YCTaBa KaKIBIH OTACIBHBIA MPOTOKOI WM
ApyToe I0pUAnYecKr 00s3bIBatolee cornanieane TpedyeTr onodperns CoBETOM U ero
nopyueHus [ eHepanbHOMY AHPEKTOPY 3aKIIOUUTH U B TMOCIEIYIOIIEM OCYIIECTBIATh
0J100pEHHBIN TaKUM 00pa30M MPOTOKOJ.
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TUIOBOM JOMOJHUTEJBHBIA TPOTOKOJI
K COTJIALIEHUIO(SIM) MEXKY .......
U MEKXJIYHAPOJHBIM ATEHTCTBOM I10
ATOMHOWM SHEPTUHU O TIPUMEHEHUU T'APAHTUI

IIpeamOya
[TPUHUMAA BO BHUMAHMUE, dgrto ........ (B mayibHEHIIEM HMEHYEM...
PSR ")  sBusercs  ydactHukoM  CornameHusi(Mil) — MeXAy ... u

MexayHapoJHBIM areHTCTBOM IO aTOMHOW 3HEepruu (B JalbHEHIIEM HWMEHYEMBIM
"AreHTcTBOM") O MPUMEHECHHUH TapaHTUH [BCTaBUTH IOJTHOE HAa3BAHHUE ATOTO (ATHX)
Cornmamenusi(uit)] (B nmampHeiimeM wuMmeHyemoro(six) "CormameHueMm(sMu) O
rapadTusax"), Koropoe(bie) BCTynuiao(1) B CUTY ...... ;

YUUTBIBAS sxenanue MeXIyHapOIHOTo coOOIIecTBa emie 0ojiee YKpemuTh
peXUM SALEPHOIO HEpPACHpPOCTPAHEHHUS IIyTEM IIOBBIIEHUA JACHCTBEHHOCTH U
3¢ (EeKTUBHOCTU CUCTEMbI FapaHTUl AreHTCTBa;

HAIIOMUMHAS, uyto ATreHTCTBO HpH OCYLIECTBICHMHM TIapaHTUH OJIKHO
YUYUTHIBaTh HEOOXOJMMOCTh: H30eratb CO3/laHusl MPENATCTBHA SKOHOMUYECKOMY H
TEXHOJOTUYECKOMY PA3BUTHIO ........... WIM MEXIyHapOAHOMY COTPYAHHYECTBY B
00J1acTi MUPHOM SZIEPHOM NEATENbHOCTH; COOMIONATh NEHCTBYIOLINE TOJOKEHHS B
o0acTu OXpaHbl 3/10pPOBbS, OE30MACHOCTH, (U3NYECKON 3alllUThl, a TaKXKe ApPYyrue
neicTByrone TpeOoBaHUs O€30MacHOCTU M IMpaBa OTAEIbHBIX JHI;, U NPUHUMATH
BCE MEpHI 10 3aIIUTE KOMMEPYECKHUX, TEXHOJIOIMUECKUX U IPOMBIIIIEHHBIX CEKPETOB,
a TaKXke JApYyroil KOH(QHUIECHUUAIbHOM HHPOpMAlMM, KOTOpas CTAHOBHUTICA €My

U3BECTHOM;

ITPUHNUMASA BO BHUMAHME, uto yactoTra npoBeAeHUsS] 1 UHTEHCUBHOCTh
MEpONPUITHH, yKa3aHHBIX B HacrtosmeM IIporokose, OyAayT MOANEpPKUBATHCA Ha
MHUHHMaJIbHOM YPOBHE, COOTBETCTBYIOIIEM IICJIM TOBBIIICHUS JEHCTBEHHOCTH H
3¢ PEeKTUBHOCTH TapaHTUl ATEHTCTBA;

HACTOSIIUM ............ 1 ATEHTCTBO COTJIACUIIUCH O HUKECIIEAYIOIIEM:



CBsA3b MEXAY HACTOAIUM TPOTOKOJIOM U COI'VTAIIEHUEM

O I'APAHTUAX

Cratbsa 1

ITonoxenus CornameHus o rapaHTuiax IIPUMCHAKOTCA K HACTOAIICMY

HpOTOKOJIy B TOH MCpC, B Kakoil OHH COOTBCTCTBYIOT IIOJIOKCHHUAM HACTOAIICTO

HpOTOKOHa U COBMECTHMBI ¢ HUMH. B clIydac IIpOTUBOpPCUUSA MCIKAY ITOJIOKCHHUAMHA

CornameHus o rapaHTyusaxX W IMOJIOKCHUAMH HACTOAMICTO HpOTOKOJIa MNPUMCHAIOTCA

noJjokeHus Hacrosiero [Iporokorna.

iii)

INPEJOCTABJIEHUE NTHOPOPMALIUU

Cratbs 2

MpEeaOCTaBIIACT Ar CHTCTBY 3asBJICHUC, COACPIKAIICC:

OOmiee onucanue ¥ WHGOPMAINIO, YKA3bIBAIOIIYI0 MECTO TMPOBEICHUS
OMHOCAWUXCA K SO0EePHOMY  MONIUBHOMY  YUKIY  HAYYHO-
UCCTEO0BAMENLCKUX U ONIMHO-KOHCIMPYKMOPCKUX — pabom’,  He
CBSI3AHHBIX C S0EPHbLIM Mamepuaiom, OCYHIECTBISIEMbIX TJe-1u0o,
KOTOpble (PUHAHCUPYIOTCSA, TMONYYHJIM KOHKPETHOE pa3pellieHue WU
KOHTPOJUPYIOTCS UITU OCYIIECTBISIOTCS OT UMEHH .................. .

OnpeneneHHyr0 ATEHTCTBOM Ha OCHOBE 0)KHMJIAEMOI'O IIOBBIIICHHUS
JNEMCTBEHHOCTH WU I(PPEKTUBHOCTU U COTTACOBAHHYIO C ..eevevererennnene
uHpOpMAIIMIO O  Kacaiouleiics  rapaHTHil  SKCIUTyaTal[MOHHON
NEeSTeIbHOCTU HA YCMAHOBKAX W B MeCmax  HAXOMCOeHUsl 6He

YCmMaHoBokK, TJe 00BIYHO HCTIONB3YETCS L0epHbLll Mamepua.

OO1mee onrcanue KaXxa0ro 37aHus Ha KaXIOW niowaoke, BKIIOYAs €T0
WCIOJIb30BAaHWE, W, €CIU JTOr0 HEIOCTATOYHO - OINKMCAHHUE €ro

COJIEP’)KMUMOI0. DTO OIMCAHUE BKIIIOUAET KAPTy TAKOM NI0UaAO0KU.

Onucanne Macimitaba omepanuil s KaXJOoro MecTa HaXOXICHUs,
HMMEIOIIETO OTHOLIEHUE K JeATENbHOCTH, YKa3aHHOU B [Ipunoxenun I k
HacroseMy [Iporokodry.

1

TepMI/IHBI, BBIACJICHHBIC KYPCUBOM, UMCIOT CIICHHUAJIBHBIC 3HAYCHUA, OIIPCACIICHUEC KOTOPBIX TaHO

B cTaThe 18 Hmke.



Vi)

HNudopmariuro, yKa3pBaIOIIyl0 MECTO HAXOXKICHHUS, IKCILTyaTallHOHHOE
COCTOSHHE€ ¥ OLICHOYHBIE TOJOBBIC MPOU3BOJICTBEHHBIE MOIIHOCTH
YPaHOBBIX PYIHHKOB M OOOTaTUTENBHBIX YCTAHOBOK M TOPHEBBIX
00OraTUTENBHBIX YCTAHOBOK M CYILIECTBYIOIIMH TOAOBOW 00BEM
MPOU3BOJICTBA TaKWX PYJAHUKOB W OOOTAaTUTEIHHBIX YCTAaHOBOK IS
........... B IIEJIOM. ........... IPEJOCTABISAET I10 3apOCy ATEHTCTBA JaHHbIE
O CYUIECTBYIOIIEM TIOJOBOM O0OBbEME MPOU3BOACTBA OTAEIBHOTO
pyIHHKa WM oOoraTtuTenbHOW ycTaHOBKU. IlpenocraBieHue 310l
uHpopmaln He TpeOyeT BEACHUS MOAPOOHOrO YydYeTa A0epHO20
Mamepuana.

Nudopmanyiro OTHOCUTENBHO MCXOJHOIO MaTepHualia, KOTOPbIN elle He
JIOCTUI COCTaBa M YHMCTOTBI, KOTOpbIE NEJAIOT €ro MPHUTrOAHBIM IS
M3rOTOBJICHUS TOIUIMBA UM N30TOMHOTO 00O0Tralle s, BKIOYAIOUIYIO:

a) KOJIMYECTBA, XMMMYECKMH  COCTaB, HCIOJb30BaHUE  WJIHU
npearnoiaraeMoe HCIIOJIb30BaHHUE TaKOro Marepuarna,
HE3aBHUCHUMO OT €ro SIICPHOT0 WU HESJACPHOr0 HCIOIh30BAHMUS,
JUIS KaKJIOTO MECTa HAXOXKACHHS B ............ , B KOTOPOM TaKoi
Marepuaj NPUCYTCTBYET B KOJIMYECTBAaX, MPEBBIIAIOIIUX IECITh
METPHYECKHX TOHH ypaHa W/WIM ABAANATh METPUYECKUX TOHH
TOpHUS, a 7Sl JPYTUX MECT HaXOXKJEHHUS C KOJIWYeCTBaAMU Ooliee
OJTHOM METPUYECKOW TOHHBI - 00IIee KOJUYECTBO MJIA ........... B
IIEJIOM, €CIH 3TO  OO0Ilee KOJMYECTBO IMPEBBIIIACT JECITh
METPUYECKUX TOHH ypaHa WM JBaAlaTh METPUUYECKUX TOHH
topusi. IlpenocraBienue 3Tol nHGpopMaIKK HE TpeOyeT BeACHUS
MOAPOOHOTO yUeTa sI0epHO20 Mamepuand,

b) KOJIMYECTBA, XMMUYECKUM COCTAaB W MyHKT Ha3HAUEHUS KaXKION
OKCIIOPTHOM TIOCTABKU H3 ............... TaKoro Marepuana s
KOHKPETHBIX HESJACPHBIX IIEJICH B KOJIMYCCTBAX, MPEBBIMIAIONINX

1) NEeCATb ~ METPUYECKMX  TOHH  ypaHa, WIM A
MIOCJIEOBATENIBHBIX JKCIOPTHBIX IOCTAaBOK YypaHa U3
........... B OJIHO U TO K€ rOCYJapCTBO, KaKJ1asi U3 KOTOPBIX
MEHEEe JeCATH METPUYECKUX TOHH, HO CymMMa KOTOPBIX
HPEBBIILACT 1€CATh METPUUECKUX TOHH B TEYEHUE r0/1a;

2) IBAaALATh  METPUYECKMX TOHH  TOpUA, WIA A

MMOCJICAOBATCIILHBIX OKCIIOPTHBIX IIOCTABOK TOpUSA U3



vii)

.......... B OHO M TO XK€ IroCyaapCTBO, KaxJasd N3 KOTOPLIX
MCHCC ABaAlaT MCTPUYCCKHUX TOHH, HO CYMMa KOTOPBIX
HIPCBLIIIACT ABAAATh MCTPUUYCCKUX TOHH B TCUCHUC I'OJ1a,

KOJIN4YCCTBA, XUMHYECKUI CcOoCTaB, MCCTO HaAXOXICHHA B
HacTodAmee BpEMSA W HUCIIOJIIB30BAHUC WM TIPCAIIOIaracMoc
HCIIOJIB30BaAHUC Ka)KIIOfI HMHOpTHOfI IIOCTAaBKH B ...............
TaKoro wmarcpuajla 1 KOHKPCTHBIX HCAACPHBIX nejaen B
KOJIMYCCTBAX, IMMPCBbINIAOIINX

1) JEeCATb ~ METPUYECKMX  TOHH  ypaHa, WIM A
[IOCJIEOBATENIbHBIX ~MMIIOPTHBIX IIOCTAaBOK ypaHa B
............ , KaKJasi U3 KOTOPBIX MEHEe NEeCSTH METPUUECKUX
TOHH, HO CyMMa KOTOpPbIX IPEBBIIIAET  JAECAThb
METPUYECKHX TOHH B TE€UEHHE I'0/1a;

2) NBAaALATh  METPUYECKMX TOHH  TOpUsA, WIA A
MOCJI€10BATEIbHBIX UMIIOPTHBIX MOCTABOK TOPUSL B .......... ,
KaXxaasi U3 KOTOPbIX MEHEEe NBaAllaTh METPUUYECKUX TOHH,
HO CyMMa KOTOPBIX MpEBBIIIAET ABAIIATh METPUUYCCKHUX
TOHH B TE€UYCHHE T'0JIa;

OpyU TOM TMOHHUMAaHWUU, YTO TMpEACTaBiIeHHEe HHPOPMAIMH O TaKOM

Marepualic, IMpeCaAHa3Ha4YCHHOM IJId HCAACPHOI'O MCIIOJIBb30BaHUA, IMOCJIC

TOro KakK OH JOCTHUIHCT OKOHYaTeJIbHOMI (bOpMBI CBOCTO HCAACPHOI'O

HUCIIOJBb30BaHUsA, HC Tpe6yeTc;1.

a)

b)

uH(pOpPMAIIHIO OTHOCHUTETHHO KOJIMYECTB, BUJIOB
UCTOJBb30BAHUA M MECT HAaxOXACHUS SA0epHOo20 Mamepuand,
OCBOOOXKJIGHHOTO OT TapaHTUH B COOTBETCTBHHM C [IIyHKTOM
37 noxymenta INFCIRC/15371%

UH(POPMAINIO OTHOCUTEIBHO KOJINYECTB (KOTOPAast MOXKET UMETh
¢opMy OIIEHOK) M BHUAOB HCIOJNB30BAHUS B KaXKIOM MECTE
HaXOXICHUS A0epHo20 Mamepuand, OCBOOOXKICHHOTO OT
rapaHTHii B COOTBETCTBUM C [myHKTOM 36 b) nokymeHTa
INFCIRC/153]%, HO elle He HAXOMSIIEroCs B OKOHYATEIbHOI
dbopMe Ui HEANIEpHOTO HCIMONb30BAaHUS, B KOJIUYECTBAX,
MPEBBILIAIOIIUX yKa3aHHbIE B [myHKTe 37 1OKyMeHTa
INFCIRC/153]°. [IpenocraBnenue »Toil uWHOpPMALUU HE
TpeOyeT BeZeHHs MOAPOOHOT0 YUeTa s10epHo20 Mamepuad.



viil) HMHbopmaiio OTHOCHUTEIBPHO MeCTa HaXOXKISHUS WIM JajdbHenIen
00paboOTKH OTXOJIOB CPEAHETr0 WM BBICOKOTO YpPOBHS AaKTHUBHOCTH,
coJiepKaluX IUTYTOHUH, 8blcOK00bOO02aujeHHblll yparn WIA ypaH-233, B
OTHOIIEHHH KOTOPBIX NPUMEHEHHE TapaHTHl ObUIO MpeKpalleHo B
cootrBeTcTBUU C [myHKkTOM 11 moxkymenta INFCIRC/ 1531%. Jlast uenn
JTAHHOTO MyHKTA "nanpHeimas o0paboTka" He BKIIIOYAET MEPEYMaKOBKY
OTXOIOB  WMJIM  MX  JajbHeilllee  KOHAMIMOHUPOBAHHME,  HE
IpeaycMaTpUBAlOLIee pa3/eieHUs] 3JIEMEHTOB, [JIsi XPAaHEHUs WIH
3aXOpPOHEHUSI.

ix)  Cregyromuryro UHPOPMAIHIO OTHOCHTEIHHO CO2NACOBAHHO20
000pyo0osanusi U  Hes0epHo20  Mamepuand, TEepPEYUCICHHBIX B
ITpunoxenun I1:

a) MO0 KaXIOW OSKCHOPTHOM TMOCTABKE U3  ........... TaKoro
o0opyoBaHMsl M MaTepuana: HJICHTU(UKALMS, KOJIUYECTBO,
MECTO TPENNOoJJaraéMoro HCIOJb30BaHUA B TOCyJapCTBe-
nojiyyaTejle ¢ JlaTa WM B COOTBETCTBYIOIIUX  CIIy4asx
OXKHaemasi gaTta SKCIOPTHOM MOCTaBKU;

b) [0 KOHKPETHOMY 3alpocy ATEHTCTBA, MOATBEPKICHUE ...........
KaK UMIIOPTUPYIOIIUM rocy1apcTBOM UHpOpMaIH
OTHOCHUTEJIBHO IKCIOPTa TaKoro oOOpYyJOBaHUS M Marepuasa B
.......... , IPEIOCTaBIECHHON ATEHTCTBY APYTMM I'OCYIapCTBOM.

X) OO0mue 1IaHbl HAa TPEJCTOSIIUNA JECATWICTHUN MEpPHOJl, MMEIOIIHe
OTHONIEHHE K Pa3BUTHIO SACPHOTO TOIUIMBHOTO IMKJIa (BKIHOYAS
IUTAHUPYEMBIE OMHOCAWUEC K SIOEPHOMY MONAUBHOMY YUKILY HAYUYHO-
uccinedogamenvckue U ONbIMHO-KOHCMPYKMOpCKUe pabomul), KOTAa

OHU YTBCPXKIACHBI COOTBCTCTBYIOINMMH KOMIICTCHTHBIMU OpraHaMu B

b. mpujiaraeT BCE pa3yMHblE YCHIIUSA, C T€M YTOObI MPEAOCTaBUTH
ATEHTCTBY CIEAYIOINLYI0 HH(OpMAIIHIO:

1) of1iee onvcaHue U MHPOPMALIMIO, YKA3bIBAIOIIYI0O MECTO MPOBEICHUS
OMHOCAWUXCA K SIOEPHOMY — MONIAUBHOMY — YUKTY  HAVYHO-

UCCIe008amMeNbCKUX u ONbIMHO-KOHCMPYKMOPCKUX pa60m, HC

2 Tam, rme WMEIOTCS 3aKIIOYeHHbIe B CKOOKH cchuiki Ha INFCIRC/153, HOKHA BCTAaBIATHCS

CCBhIJIKA Ha COOTBETCTBYIOLICE MMOJOKCHUC HAJICKAIIETO COITIAICHUA O rapaHTUAX.



CBSI3AHHBIX C A0EPHbIM MAmepuailom, KOTOpble KOHKPETHO OTHOCATCS K
oborarmieHuto, mepepaboTKe sACPHOrO0 TOIUIMBA WM K 00paboTke
OTXOJIOB CPEIHEro WM BBICOKOTO YPOBHSI aKTHUBHOCTH, COJIEPKAIUX
Ty TOHUM, 8bICOKO0002aUeHHbLI ypau W ypaH-233,
OCYIIECTBISIEMBIX ~ THE-IM00 B ..ooceeeee. , HO KOTOpBIE HE
(GUHAHCUPYIOTCS, HE TOJYYHJIM KOHKPETHOTO pa3pelicHHs] W HE
KOHTPOIIUPYIOTCA .............. WM HE OCYIIECTBISAIOTCS OT UMEHH ..............

Jlis nenu maHHOrO TyHKTa "0Opa®oTKka'" OTXOMOB CPEAHETO WIIH
BBICOKOTO YPOBHSI aKTUBHOCTH HE BKIIIOUAET MEPEYIMAaKOBKY OTXOJOB
WIM WX KOHJIUIMOHMPOBAHUE, HE TPETyCMATPUBAIOIIEE pa3eICHUS
AJIEMEHTOB, JIJIsl XpaHEHUs WM 3aXOPOHEHUSI.

11)  oOuiee onucaHue AESATEIBHOCTU U CBEIEHUS O JIMIE WM OpraHu3alui,
OCYIIECTBIISIOIINX TaKyl AESITEIbHOCTh B ONPEAEICHHBIX AT€HTCTBOM
MeCTaxX HaXOXKJEHHs 3a NpefeslaMu ni10waoku, KOTOpPbIE, 110 MHEHUIO
AreHTCTBa, MOIJIM ObI (PYHKIIMOHAIBHO OBITH CBS3aHBI C JEATEIbHOCTHIO
Ha 3TOH mnowaoke. llpexgocTaBienne Takod HHPOPMALNU SBISETCS
MIPEeIMETOM KOHKPETHOro 3anpoca AreHTcrBa. OHa MpenocTaBiseTCs B
KOHCYJIBTALIUU ¢ ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy AreHTCTBA ........... JaeT YTOYHEHUS WU Pa3bsICHEHUS JHOOOM
nH(popMauu, MPeaOCTaBICHHON B COOTBETCTBUU C HACTOAIICH CTaThel, B TOU

CTEIECHU, B KOTOPOM OHA UMEET OTHOLIECHUE K 1IE€JIA TapaHTHil.
Cratpd 3

.......... npeaoctaBisieT AreHTCTBY B TedeHue 180 aHeil mociie BCTYIUICHUS B
cuty Hacrosiuiero IIpoTtokona wuHdopmanuioo, O KOTOpPOH TOBOPUTCS B
cTathe 2.a 1), 1ii), 1v), V), vi) @), Vil) 4 X) 4 B cTaThe 2.b 1).

.......... MpPEeAOCTaBISIET ATEHTCTBY 10 15 Masi Kaxaoro roja OOHOBJICHHYIO
uHOpMAIMIO, O KOTOPOW TOBOPUTCS B TIIYHKTE a. BBINIE, 3a TMEPHO/I,

OXBATBHIBAKOIINANA MPEAIIECCTBYIOMMNN KAJICHAAPHBIM IO, Ecmu panee
npenocTaBieHHass HHPopMalus ocTaiach 0e3 U3MEHEHUH, .......... YBEAOMIISIET
00 sTOM.

.......... penocTaBiIsieT ATeHTCTBY A0 15 mas Kaxaoro roja MHQOpMalHIo,
OTpEJICICHHYI0 B cTarbe 2.a.vi) b) W ¢), 3a MEpPUON, OXBATHIBAIOIIHHA
IIPEALIECTBYIOIIUN KAJICHIAPHBIN TOX.



d €XKEKBApTAIbHO  TPENOCTaBISeT  ATeHTCTBY  HH(poOpmaluio,
OTpE/ICICHHYI0 B CTaThe 2.a.1X) a). JTa HHpOpMalUs NPEIOCTaBIsIETCS B
TEYCHHUE IIeCTUICCATH THEH IOCIe OKOHYaHHS KaKI0ro KBapTaa.

€ e IpeaoCTaBiIsieT  AreHTCTBY  MH(GOpPMAIUIO, OIpPENEJICHHYI0 B
cTaThe 2.a.viii), 3a 180 mHel 10 ocyiecTBIeHus JaibHeen 06paboTKu, u 10
15 mas xaxmoro rojga wHGoOpMaIMio 00 M3MEHCHHSIX MECT HaXOXJICHUS 3a
MIEPUO/I, OXBATHIBAIOIIUI MPEAMICCTBYIOIIUIN KaJICHIAPHBINA TOJ.

f. U ATEHTCTBO JOTOBapUBAIOTCS O BPEMEHM U YacTOTE MPEIOCTABICHHS
uH(pOpMaINH, OTIPEICTICHHON B cTaThe 2.a.11).

g e MpEeAOCTaBIsIEeT  ATEHTCTBY HMH(OpMalMiO, OMNPEACICHHYI0 B
cTathe 2.a.iX) b), B TEUCHHE IIECTUICCATH AHEH TOCIE MOCTYIUICHHUS 3armpoca
OT ATEHTCTBa.

I[OHOJIHI/ITEJII)HI)II?I JOCTYII
Crares 4

Huxecnenytoniee NpuMeHsSETCs B CBSI3U C OCYILIECTBICHUEM JOMOJIHUTEIBHOTO
JIOCTYyIla B COOTBETCTBUU CO cTaTthel 5 Hacrosmero [Iporokoa:

a. ATEHTCTBO HE CTaBUT ST MCXaHUCTHUYCCKU HUJIM CUCTCMATHYCCKU IIPOBCPATH
I/IH(i)OpMaI_II/II'O, o KOTOpOﬁ TOBOPHUTCA B CTATbC 2, OJHAaKO ATEHTCTBO HMMeEET
JOCTYII K:

1) TI000My MeCTy HaxXOXKJIEHHs, O KOTOPOM TOBOPHUTCS B CTaThe 5.a. 1)
WJIM 1), HA BEIOOPOYHOM OCHOBE C IIEJIbI0 00eCIIeueHUs] YBEpEHHOCTH

B OTCYTCTBHH HC3aABJICHHBIX }Z()epHOZO Mmamepuana U J€AITCIbHOCTH,

i) JTH000MY MECTy HaXOXJICHHUS, O KOTOPOM TOBOPUTCS B CTaThe 5.b. mim
C., B LEJX PELICHUS BOIPOCA, CBSI3aHHOIO C IPAaBWIBHOCTBIO U
MOJHOTOM HMH(OpPMaLNK, NTPEJOCTAaBICHHONM B COOTBETCTBUU CO
CTaTbe€il 2 WM B LENSIX YCTPAHEHUS HECOOTBETCTBUS, CBSI3aHHOIO C
9TOM MHpOpPMaIUEi;

ii1) TF000My MECTY HaXOXKICHHS, O KOTOPOM TOBOPHTCS B CTaThe 5.a. iii)
B TOW CTENEHH, B KOTOPOM OTO HEOOXOAMMO ATEHTCTBY IS
MOATBEPKACHUS JUISI LEJIeW TapaHTUW 3asBICHHUS ........... 0 craryce
VCMAHOBKYU WA MeCmd HAXO0MCOeHUsl 6He YCMAHOB0K, THIE paHee
OOBIYHO WCIOJIB30BAJICS  sI0epHblll  Mamepuai, KaK CHATBIX C

OKCILIyaTalluu.



1) 3a HUCKIIIOYEHHUEM CITy4aeB, YKa3aHHBIX B IYHKTE 11) HIKE, ATEHTCTBO
HANpPAaBISET ........... NpEeIBAPUTENIBHOE YBEJAOMJICHHE O JOCTYIE IO
KpaitHel Mepe 3a 24 yaca;

1) B OTHOUIEHUM JOCTyNa K JII0OOMYy MECTy Ha niowjaoke, KOTOPBIU
3alpamiuBaeTcsl B COYETAHUMM C TIOCEHICHUSMHU JJsl TPOBEPKU
UHPOPMAIH O KOHCTPYKLIUH WM C MHCIICKIIUSIMH IS CIICIIHATbHBIX
nene Wi OOBIYHBIMHM HMHCHEKIHMSIMU Ha J3TOH nmiowadke, CPOK
NpeABapUTEILHOTO YBEIOMJICHHUS, €CIM ATEHTCTBO oOpamaercs ¢
3ampocoM 00 3TOM, COCTaBJISIET, IO KpaiiHeil Mepe, ABa Jaca, OJHAKO
B HCKITIOYUTETHHBIX 00CTOATEIHCTBAX, MOXKET COCTABUTh MEHEE JABYX

qaCoB.

[IpenBapuTenbHOE YBEIOMJICHHE HANpaBlIAE€TCAd B MHCbMEHHOM BHJIE U B HEM
KOHKPETHO YKa3bIBaIOTCS MPUYUHBI IOCTYNA U JIeATEIbHOCTb, KOTOpas JOJIKHA
OBITH OCYILECTBJIEHA BO BpEMs TAaKOI'0 JOCTYyIa.

B cnydae Bompoca miM HECOOTBETCTBHS ATEHTCTBO MPEIOCTABISIET ...........
BO3MOXXHOCTb J]aTh Pa3bsiCHEHHE M CIIOCOOCTBOBATH PEIICHUIO 3TOTO BOMpOca
WIA YyCTPAaHCHHIO 3TOTO HECOOTBETCTBHS.  Takas BO3MOXXKHOCTB OyIeT
NPEOCTaBISIThC IO HAMpaBlIeHUS 3ampoca O JIOCTYIE, €CIH TOJBKO
ATEHTCTBO HE COYTET, YTO 3a/ICPKKa B MPEIOCTABICHUH JOCTYIIa, BO3MOXKHO,
HaHeceT yuiepO IeiH, ¢ KOTOPOMl 3ampamimBaeTcs 3TOT AocTym. B mobom
ciydae ATEHTCTBO HE JeJIaeT KaKWX-IMOO BBIBOJIOB B OTHOIICHHWH BOTPOCA

WJIM HECOOTBETCTBUS JI0 TE€X MOP, MOKA ........... He OyJeT npeaocTaBieHa Takas
BO3MO>KHOCTb.
Ecauc........... HE JOCTUTHYTO MHOM TOTOBOPEHHOCTH, TOCTYI OCYIIECTBISACTCS

TOJIbKO B T€YEHUE OOBIYHOTO pabouero JHS.

........... MMEET TPAaBO Ha COMPOBOXKJEHHWE WHCIEKTOPOB ATEHTCTBA BO BpEMS
JOCTyMa MPEACTABUTEISMH ........... MpU YCJIOBHUM, YTO 3TO HE 3aJEP>KUBAET
BBITIOJTHEHUE MHCIIEKTOpAaMU CBOMX (YHKIMA WIM HHBIM 00pa3oM He
HPEMSITCTBYET STOMY.

Cratbs 5
.......... MPENOCTABISET ATEHTCTBY JOCTYII K:

1) T000My MECTY Ha nioujaoxe;



i1) a000My  MECTY  HAaXOXACHHUS,  ONPEACICHHOMY  ............... B
COOTBETCTBHUU CO CTaThel 2.a.V)-Viii);

ill) 000N cHamol ¢ JKcnayamayuu YCMAaHo8Ke UNU  CHAMOM) C
IKCHIYamayuy Mecmy HaxodiCcOeHUsi 6He YCMAHOBOK, TIIe paHee OOBIYHO

UCTIOJIb30BAJICS A0EPHbIL MAMEPUA.

JTH000MY MECTy HAXOXICHUS, OMPEACICHHOMY ................ B COOTBETCTBHUHU CO
cTaTthei 2.a.1), cTaTheil 2.a.iv), cTarbeii 2.a.ix)b) wnm cratheit 2.b., moMumo
T€X, O KOTOPBIX TOBOPHUTCS B ITYHKTE a.1) BBINIC, MPU YCIOBUHU, YTO, €CIU
................ HE MMEET BO3MOXXHOCTH IPEIOCTaBUTh TAKOH MOCTYI, ...............
MpuiiaraeT BCE pa3yMHbIC YCWIHS IS HE3aMEIJTUTEIBHOTO YOBIETBOPECHHUS

Tpe60BaHI/II7I ATeHTCTBA C IIOMOIIIBIO MHBIX CPEACTB.

T000MY MECTY HaXOXJIECHHUS, ONPEACTIEHHOMY ATEHTCTBOM, IOMUMO TE€X MECT
HaXO0XKJIEHUsI, O KOTOPbIX TOBOPUTCS B MMyHKTax a. ¥ b. BBIIIE, B LEIAX 0ombopa
npob okpycaroueli cpedbl 8 KOHKPEMHOM Mecme HaxodcoeHus TPy yCIOBUH,
YTO, €CIH ....oeennee... HE MMEET BO3MOKHOCTH NPENOCTaBUTh TAaKOW JOCTYII,
............... npuwiaraeT BCE pa3yMHbIE YCWIMS MJI HE3aMeIJIUTEIbHOTO
YAOBIIETBOPEHUs TpeOOBaHUN ATEHTCTBA B MPUJICKAIIUX MECTaX HAXOXKICHUS
WJIU C TIOMOILIBIO UHBIX CPECTB.

Crates 6

[Ipn ocymecTBieHUH CTaThbu 5 ATEHTCTBO MOXKET BBINOJHATH CIEAYIOIINAE

BUBI NESITCILHOCTH:

a.

B oTHOmIeHNM 10CTyNa B COOTBETCTBUM CO CTAaTheH 5.a.1) UM 111): BU3yaJbHOE
HaOmroeHe, oTOOp MpoO OKPYIKAKOIICH Cpelbl; HCIOJIb30BAHUE YCTPOMCTB
JUIS OOHAPY)KEHUS W M3MEPCHHS paJualliy; OICYaThIBAHUE W MPUMCHCHHE
IPYTUX HISHTUGUIUPYIOMIMX U YKA3bIBAIONIUX HA BMEIIATEIILCTBO YCTPOKUCTB,
OTIpE/ICICHHBIX B JIOMOMHHUTENBHBIX TOJOXKEHUAX; W TMPUMEHEHUE IPYTUX
OOBEKTUBHBIX  MEp, TEXHHYECKas OCYIIECTBUMOCTh KOTOPBIX  ObLIa
MOJTBEPKIACHA M HCIIOJIBb30BaHUE KOTOPBIX ObuIo cornacoBaHo CoBeTom
yopaBisitommx (B panpHedmeMm  umeHyembsiM  'CoseroM") U mocne

KOHCYJIBTALlUA MEXAY ATEHTCTBOM H .......... .

B oTHomeHuu nocTtynma B COOTBETCTBHM CO CTaThed 5.a.il):  BU3YyaJbHOE
HaOMIo/leHWe;  MOJACYET  YYeTHBIX  €OUHHULl  A0epHOo20  Mamepuand,
HEepa3pyIlaole U3MEepeHuss U 0TOOp MpoO; MCIOIB30BAHUE YCTPOMCTB IS

OOHapy)XeHHS M HM3MEPEHHUs paJHallid; H3yYeHUE YYETHBIX JTOKYMEHTOB,
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KaCaOIINUXCSl KOJIMYECTBA, MTPOUCXOKICHUS U Pa3MElIeHHs] MaTeprala; oToop
npo0 OKpyKaromie cpeabl; W MpPUMEHEHHE JPYruX OOBEKTUBHBIX MeEp,
TEXHUYECKass  OCYIIECTBUMOCTh  KOTOpPBIX  ObUla  TMOATBEpPXkKACHA U
MCIOJIb30BaHKE KOTOPBIX ObLIO coryiacoBaHo COBETOM M IOCIE€ KOHCYJIbTAIUMA

MEXIYy ATEHTCTBOM H .......... .

B oTHomeHun npocTyma B COOTBETCTBMM CO cTaThed 5.b.: Bu3yanbHOE
HaOoieHre; oT0op Mpod OKpy»Karoled cpeibl; UCIOJIb30BaHUE YCTPOMCTB
UL OOHApYKEHUS U U3MEPEHUs paJliallui; U3yYeHUe KacaloluXcsl rapaHTHil
MIPOU3BOJICTBEHHBIX M OTTPY30UYHBIX YYETHBIX JOKYMEHTOB, U MpPUMEHEHHE
IPYTUX OOBEKTHUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTH KOTOPBIX Oblia
MOATBEPKICHA W HCIOJIb30BAaHUE KOTOPHIX ObLIO cornmacoBaHo CoBeTOM U
MOCJI€ KOHCYJIBTAIIMI MEXAY ATEHTCTBOM H ............ .

B oTHOmeHwM mgocTyma B COOTBETCTBHHM CO CTaThel 5.c.: oTOOp mpoOd
OKpYXalolIel cpeabl U B Cllydae, €CIu pe3yJbTaTbl HE MO3BOJIAIOT PEIIUTh
BOIIPOC WJIM YCTPAHUTh HECOOTBETCTBUE B MECTE HAXO0XKACHUA, ONPEAEICHHOM
ATEHTCTBOM B COOTBETCTBHUHM CO CTaTheH 5.C., MCIIOJH30BAaHHUE B PTOM MECTC
HaxO0XXJICHUs] BU3YaJIbHOTO HAOJIOJICHUs, YCTPOMCTB Uisi OOHapy>XeHUst u
W3MEPEHHSl paJvaliid U TNPUMEHEHUE IO COrJACOBAHUIO MEKIY .......... u

ATEHTCTBOM JIpYTUX OOBEKTUBHBIX MEP.
Cratpsa 7

[To mpockbe ........... ATEHTCTBO H .......... JIOTOBAPUBAIOTCS B OTHOIICHUH
peryJIMpyeMoro JoCTyrna B paMKkax HacTosmiero IIpoTokona ¢ mesbio
MPEIOTBPAIICHUSI PACKPBITHSI YyBCTBUTCIBHOW C TOYKH 3pEHHS SACPHOTO
pacrpocTpaHeHus: HHGOpPMaIlUU, BHITIOJTHEHUST TpeOOBaHM 0€30MacHOCTH WU
(bU3HYECKON 3alUThl WM C IEIbI0 00CCIICUeHUsT 3aIlUThl HAXOJSIICHCS B
YaCTHOW COOCTBEHHOCTH WJIM KOMMEPUYECKH UYyBCTBHUTEIHHOW HH(OpMAIUH.
Takue JOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY  OCYIICCTBIISITH
NEeSATEIIBHOCTh, KOTOpasl  SBJIAETCS  HEOOXONMMMOW 1t oOecredeHHUs
yOenUTeTbHOW YBEPEHHOCTH B  OTCYTCTBUU  HE3ASABIICHHBIX  50epHO20
mMamepuana W JESITEILHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXICHHUS,
BKJIIOYAsh pelieHue JIroOoro BOMpOca, OTHOCAMIETOCS K TMPAaBHILHOCTH H
MOJIHOTE MH(OpPMAIUU, O KOTOPOM TOBOPUTCS B CTAThE 2, WU YCTpaHECHHE
HECOOTBETCTBHUS, OTHOCSIIETOCS K 3TON HH(pOpManuu.



b. MOXXET TpPH MpeAoCTaBiICHUH HH(OpMAIMU, O KOTOPOW TOBOPUTCS B
cTaTthe 2, MHOOPMHUPOBATH ATEHTCTBO O MECTaxX Ha mioujadke WU B MECTE
HAXO0XICHHS, Ha KOTOPBIX MOXKET MPUMEHATHCS PETYIUPYEMBII TOCTYII.

C. Jlo BCTymIeHUs] B CHITY JIFOOBIX HEOOXOAMMBIX JIOMOIHUTENBHBIX MOJOKEHUI
.......... MOJKET MPHUOETHYTh K PEryJHUpOBaHHUIO JOCTyla B COOTBETCTBUU C
IIOJIOYKEHUSIMU IIyHKTA a. BBILIE.

Craresa 8

Huutro B Hactosimem I[IpoTokose He HPEHSTCTBYET .......... HPEIOCTABIIATD
ATEHTCTBY JOCTYNl K MeCTaM HaXOXJCHHS B JOINOJIHEHHE K TEM, O KOTOPBIX
TOBOPHUTCS B CTaThsIX 5 U 9, WM MPOCUTh ATEHTCTBO O MPOBEJACHUH JICATCIHLHOCTH I10
NPOBEpKE B KOHKPETHOM MECTE HAXOXKICHHS.  ATEHTCTBO HE3aMe/THTEIBHO
npuIaraeT Bce pa3yMHBIC YCHIIMS JIUISl OCYIIECTBICHHS JICHCTBUN B COOTBETCTBUH C
TaKOH MPOCHOOH.

Cratpsa 9

.......... MIPENOCTABISIET ATEHTCTBY [JOCTYII K MeCTaM HaxOKICHUS,
ompeieIeHHBIM ATEHTCTBOM ISl ombopa npob okpyscaoueli cpedvbl Ha 0OuWUpHOU
meppumopuu, IpA yCIOBUH, YTO €CIH .......... HE MMEET BO3MOKHOCTH NPEJOCTaBUTh
TaKOM JNOCTYM, TO ......... IIPWJIAracT BCE pa3yMHbIE YCWIHA Ul yIOBJIECTBOPECHHUS
TpeOOBaHUN ATEHTCTBA B aJbTEPHATUBHBIX MECTaX HAXOXJEHHUSA. ATEHTCTBO HE
3amnpaniuBaeT TaKOW JOCTYI 0 TeX MOp, MOKa omoOop npob oKkpyxcaroueli cpedsvl Ha
0OwuUpHOl meppumopuy U NPOLUEIYpPHbIE MEpBI JJi1 €ro NPOBEACHUS HE 0JI00pEHBI
CoBeToM U HE MTPOBEIEHBI KOHCYJbTAUU MEXY ATEHTCTBOM M ...........

Cratpa 10
ATEHTCTBO UHPOPMUPYET ........... o:
a. JledaTenbHOCTH, OCYIIECTBICHHON B paMKax Hactosmero [Iporokosna, BKioyas

JeSTEIIBHOCTh B OTHOIIIEHUH JIFOOBIX BOTIPOCOB MM HECOOTBETCTBHM, KOTOPHIC
ATEeHTCTBO JIOBEIO 10 CBEACHUS ........... , B IIpefieNiax MIeCTUAECITH AHEH mociie

OCYHICCTBJICHUA ATEHTCTBOM 3TOMU JACATCIIBHOCTH.

b. PesynbpTaTax  AESATENHHOCTH B OTHOIICHUM  JIIOOBIX  BOMPOCOB  WJIHU
HECOOTBETCTBHM, KOTOpPhIE ATEHTCTBO JOBEJIO JO CBEICHHUS ........... , TI0
BO3MOKHOCTHU CKOpEE, HO B JIIOOOM Ciydae B TEUECHHE TPHUALIATH JHEH Mocie

MOJIY4YCHHA ATEHTCTBOM 3THX PE3YJIbTATOB.
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C. BLIBO,Z[aX, KOTOPBIC OHO CACJIaJI0 B PC3YyJIbTAaTC CBOCH JIEATEIILHOCTH B
COOTBCTCTBHHU C HACTOAIIMM HpOTOKOHOM. Takue BBIBOJIBI IMpCaOCTaBIAIOTCA
CKCTOJHO.

HABHAYEHUE UHCITIEKTOPOB ATEHTCTBA
Cratpg 11

a. 1) I'enepanbHblli TUPEKTOP YBEIOMIIET ....... 00 ytBepxnaenuun CoBeToM
JA1000r0 JIOJDKHOCTHOTO JIMIIAa ATEHTCTBAa B KauyecTBE HHCIEKTOpa IO
rapaatusm.  Ecmm ... He u3Bemaer ['eHepanibHOro TUpPEKTOpa O
CBOEM OTKJIOHEHHWU TaKOTO JOJDKHOCTHOTO JIMIA KaK WHCIIEKTOpa IS
........... B TEUEHHE TPEX MECSIEB IOCIEe MOMYyYCHHsS YBEAOMIICHHS 00
yrBepikaeHnn (CoBETOM, HWHCIEKTOp, O KOTOPOM TakuM o00pazom

YBEIOMIICH. .. ........ , CATAeTCS] HA3HAYCHHBIM B ........... ;
i1) ['eHepanbHBIA AUPEKTOP, ACHCTBYS B OTBET Ha MPOCHOY ......... WM TI0
COOCTBCHHOH WHUIIMATHBE, HE3aMEUIUTEIBHO HHOOPMHUPYET ........ 00

OT3BIBE Ha3HAYCHMSA JIFOOOTO JOJDKHOCTHOI'O JIMIIa B Ka4CCTBC
HHCIICKTOpA IJIA ........ .

b. YBenomieHue, O KOTOPOM TOBOPHUTCS B IIYHKTE a. BBIIIE, CUHUTAETCS
MOJTYYCHHBIM ........... gyepe3 ceMb JHEH IOociie JaThl HapaBJICHUS ATCHTCTBOM
TaKOTO YBEJAOMIICHHS .............. 3aKa3HOM KOPPECIIOHACHITHEH.

BU3bI
Cratpg 12

......... B T€UEHHE OJTHOTO MECALA MOCTe MOTYUYSHHS 3ampoca 00 3TOM B ciayyae
HEOOXOAMMOCTH TMPENOCTaBIsAET YKAa3aHHOMY B TaKOM 3alpoce Ha3HAUeHHOMY
MHCIIEKTOPY  COOTBETCTBYIOLIME  MHOTOKPATHBIE  BbE3HBIC/BBIC3IHbIE  W/WIIH
TpaH3UTHBIE BU3BI, KOTOpbIE OOecrmeyaT MHCIEKTOPY BO3MOXXHOCTh Bbe3da U
npeObIBaHUSI HA TEPPUTOPUH .......... B LIEJISIX BBINIOJIHEHUS ero/ee QpyHKui. JlroObie
TpeOyeMble BU3bl IEUCTBUTEIbHBI B TEUEHHME HE MEHEE OJHOro Trofla M B Cilyyae
HE00XO0IMMOCTH BO30OHOBJISIOTCS HA IEPUO HA3HAYEHUSI UHCIIEKTOPA B .........

12



JOINOJIHUTEJIBHBIE ITOJIOXKXEHUSA
Cratpsa 13

B Tex cayuasx, xoraa ........ WM ATEHTCTBO yKa3bIBalOT Ha HEOOXOJIUMOCTH
omnpenenuTh B JOMONMHUTENBHBIX TOJOXKCHUAX, KaKUM O0Opa3oM CleayeT
MIPUMEHATh MEPHBI, U3JI0KEHHbIE B HacTosmieM [IpoTokore, ...... 1 ATEHTCTBO
COIJIaCOBBIBAIOT Takue JlOMOJHUTENbHBIC MOJIOKEHUS B TEYEHHE JEBSHOCTA
JTHEW ToCJie BCTYIUICHHUS B CHJIy HacTosmero [IpoTrokona win, B TeX ciaydasx,
KOrjJa yKa3aHWe Ha HEO0OXOAMMOCTh TakuX JlOMOTHUTENBHBIX MOJ0KEHUMN
JAeTCsl TOCJie BCTYIUIEHHWS B Cuily Hacrosiuero IIporokona, - B TedeHuUe
JIEBSIHOCTA JTHEH TMOCJIe IaThl TAKOTO YKa3aHMUsI.

Jlo BCTyIJIEHUS! B CUJTY JIFOOBIX HEOOXOAMMBIX JIOMONHUTEIBHBIX MOJIOKEHHIM
ATEHTCTBO HMMEET MPaBO NPUMEHATh MEPhI, H3JI0KEHHBIE B HACTOSIIEM

[IpoTokoute.
CUCTEMDBLI CBA3HU
Cratbs 14

............. JaeT paspenieHue ATEHTCTBY CBOOOJHO UCIOJB30BAaTh  JUIS
CIIyKEOHBIX I1eJIel CUCTEMBI CBSI3U MEXKIY MHCIIEKTOpaMU ATEHTCTBA B ......... U
LlentpanpHbIMU yupekACHUSIMU ATeHTCTBa W/Wiu PernonampHbIMH OHOPO,
BKJIIOYAs TIEpeadyy B HEAaBTOHOMHOM WJIM aBTOHOMHOM pexkuMe MHGOpMaInu,
MOCTYMNAIOIEeH OT YCTPOMCTB ATEHTCTBA JJI COXPAaHEHUs W/WIM HAOIIOACHUS
WJIU JIJIS U3MEPEHU, 1 00ecrieurBaeT 3alluTy TaKou CBsSI3U. ATEHTCTBO IMOCTE
KOHCYJIbTAUM C ........ MMEET IMPABO MCIOJIb30BaTh YCTAHOBIICHHBIE Ha
MEXKIYHAPOJIHOM YPOBHE CHUCTEMBI NPSIMOM CBSI3HM, BKJIIOYasl CIIyTHUKOBBIC
CUCTEMBI U APYTHE BUIBI JAJbHEN CBSI3H, HE UCIOJB3YEMBIE B ........... . Ilo
mpoceoe .......... WM ATEHTCTBa MOAPOOHOCTH, KACAIOIIUECS OCYUIECTBICHHUS
ATOr0 NMYHKTa B OTHOLIEHWHU MEpeJayd B HEABTOHOMHOM WJIM aBTOHOMHOM
pexxume uHGOpPMAIMM, TOCTyHarouEeld OT YCTPOHCTB AreHTCTBa IS
COXpaHEHMs] W/WiIM HaAONIONEHUS WM [UISl U3MEpPEHUM, OMpeNeNsitoTCs B
JIOTIOJTHUTENBHBIX MOJOKEHUSAX.

[Ipu ycraHoBieHMH CBS3U M Iepeaade MHPOpMAIUU, KaK  dTO
MpeayCcMaTPUBAETCs B IyHKTE a. BBINIE, HAJJICKAIIUM O00pa3oM YYHMTHIBACTCS
HEOOXOUMOCTh OOeCIeUeHH s 3aluThl HHpOpMaLUK, SBISIOMICHCS 00bEKTOM
COOCTBEHHOCTH, WJIM KOMMEPUYECKH YYyBCTBUTEIbHOW WH(OpMAIMM WA TOMN

13
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uHpOpMAIIMK O  KOHCTPYKLHU, KOTOPYHO  ........... cuntaer  0cobo
YyBCTBUTEIILHOM.

3ALHIUTA KOH(I)I/II[EHIII/IAJILHOﬁ NH®OPMAILIUAN
Cratpg 15

ATEHTCTBO TMOAJCPKUBACT CTPOTUN pexuM obecneueHuss 3hdekTuBHON
3alIUTHI OT PACKPBITUS KOMMEPUYECKUX, TEXHOJIOIMYECKUX M MPOMBIIIICHHBIX
CEKPETOB U JAPYroil KoH(UIEHIHATbHOW HH(OPMALMU, KOTOpas CTaHOBHUTCSA
eMy HW3BECTHOH, BKJIIOYas Takyl HH(OpMAIHMIO, KOTOpas CTAaHOBUTCS
M3BECTHOM ATEHTCTBY B X0OJI€ OCYIIECTBIECHUs HacTosmero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPUTCA B IMYHKTC a. BBIIIC, BKIOYACT, B YAaCTHOCTH,

ITOJOXCHHUA, OTHOCAIIUCCA K:

1) OOUIMM MPUHLMUIIAM M CBSI3aHHBIM C HUMHU MepaM IO OOpalleHHIO C
KOH(UIeHIMaIbHON HH(pOpMaLHE;

1) YCIIOBUSIM HaliMa nepcoHania, KacaronuMcs 3aIUTHI

KOH(HUACHInAIbHON nHopManuy;

iil)  mpoueaypaM B ClydasX HapylICHUN WK MPEIoJIaracMbIX HapyIIeHHUH
KOH(UIEHITUATHHOCTH.

PC)KI/IM, 0O KOTOpPOM TOBOPHUTCSA B IIYHKTC da. BBIIIC, YTBCPKAACTCA U

nepuoanydecku paccmarpuBaercs CoBeToM.
MPUJIOXEHUA
Crateda 16

[Ipunoxenus x HacrodwmeMmy I[IpoTokony SBASIOTCS €ro HEOThEMIIEMOMN
4acThI0. 3a HCKJIIOYEHUEM LIeJIed BHECEHU NONpPaBoK B [Ipunoxenus, TepMuH
"[Iporokon", kak OH ynoTpeOygeTcs B HACTOSIIEM JIOKYMEHTE, O3HA4aeT
IIpoToxou u [IpunoxeHus, BMeCTe B3STHIE.

B nepedenb BUAOB AEATENBbHOCTH, YKa3aHHbIX B [Ipunoxkenuu I, u nepeyeHp
o0opyaoBaHusl ¥ Marepuana, ykazaHHbix B [Ipunoxenuu II, CoBeTom moryt
BHOCHUTBCS TOMPABKHU MO peKOMEeHAaIK co31aHnHoi CoBeToM paboueil rpymibl
AKCIIEPTOB OTKPHITOro cocraBa. JlroOas Takas mornpaBKa BCTYNAaeT B CHITY
gyepe3 ueThlpe Mecsua nocie ee npuHaTus CoBeToMm.



BCTYIIVIEHUE B CUJTY
Cratpa 17
Hacrosmmuii [IpoTokos BcTymaer B cuiny

B JIEHb, KOrJJa AT€HTCTBO MOJYYUT OT ......... IMCbMEHHOE yBEJIOMJIEHUE O TOM,
9TO 3aKOHOJATEJIbHBIC W/WIM KOHCTUTYLIHOHHBIE TpPEOOBAHUS ............ ,

HCO6XOIH/IMI>IC IJI BCTYINICHUA B CUITY, BBIITIOJIHCHBI.
3
nJjin
IMMOCJIC MOAIIMCAHUSA TTPECACTABUTCIIAIMU ........ 1 ATeHTcTBa.

........... MOXET B JIH000€ BpeMs A0 TOro, Kak Hactosumil IIpoTokon BCTynuT B
CUILy, 3a8BUThb, YTO ............... Oyner nmpumeHsATh Hactosiuid [Iporokon Ha
BPEMEHHOU OCHOBE.

['eHepanbHBIA TUPEKTOP HE3aMEIIUTENIbHO MH(GOPMHUPYET BCE TOCYAapCcTBa -
WIeHbl ATEHTCTBA O JIFOOOM 3asBIEHWM O TPUMEHEHUH HACTOSIIETO

[IpoTOKOIJIa Ha BpEMEHHOM OCHOBE U O €r0 BCTYIUICHHH B CUILY.

OIIPEJAEJIEHUSA

Cratpga 18

Jns ueneit mHacrosimero IIporokona:

a.

Omuocawuecs K 10epHOMY MONTUBHOMY YUKTY HAYYHO-UCCTIe008ameNbeKue U
ONBIMHO-KOHCMPYKMOpcKue pabomupl  O3HAYAIOT —NIEATEIBHOCTD, KOTOpas
KOHKPETHO OTHOCHTCS K JIFOOOMY acHeKTy pa3paboTK MpoIecca Wild CUCTEMBI
7000r0 U3 CIIEYIOIIETo:

- KOHBEPCHH 510epHO20 Mamepuand,

- 00OTaIlCHUS 0EPHO20 Mamepuad,
- W3rOTOBJICHUS SIIEPHOTO TOILIHBA,

- peaKkTopoB,

- KPUTHYECKUX COOPOK,

- nepepadOoTKH sIIEPHOTO TOILINBA,

Beibop BapmaHTa 3aBHCHT OT TPEANOYTEHHS 3aWHTEPECOBAHHOTO TOCyHapcTBa B
COOTBETCTBUU C €r0 BHYTPEHHUMH IPAaBOBBIMU TPEOOBAHUSIMH.

15
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- 00paboTKH (me BKJTFOYAs nepeynakoBKU WU
KOHIUIIMOHUPOBAHUS, HE IMPeayCMaTPUBAIOUIETO pa3IeCHUs
AJIEMEHTOB, JUJISl XpaHEHUsI UM 3aXOPOHEHUs) OTXOJ0B CPEIHETO
WIK BBICOKOTO YPOBHS AaKTHUBHOCTH, COJAEpXKAIIUX IUTYyTOHHIA,
8b1COK000O02au eH bl YPaH WM ypaH-233,

HO HE BKJIKOYAIOT JI€ATEJIbHOCTb, OTHOCSUIYIOCA K TEOPETUYECKUM WU
byHIaMEHTaNbHBIM ~ Hay4YHBIM  HUCCIENOBaHUSM  WJIM K  HAy4dHO-
HCCIIEN0BATENbCKUM U ONBITHO-KOHCTPYKTOPCKUM paboram o
ITPOMBIIIJIEHHBIM IPUMEHEHUAM Paauon30TONOB, MEIULNHCKUM,
TUAPOJOTUYECKUM U CEIbCKOXO3SIMCTBEHHBIM TMPUMEHEHHSIM, HW3YUYCHUIO
MOCJIEACTBUM  JUIsl  370pOBbS M OKpYXKamomied  cpeapl U 10
YCOBEPIICHCTBOBAHUIO TEXHUYECKOT'O OOCITY>KUBAHUSI.

IInowaoka o3HaYaeT TEPPUTOPHUIO, TPAHUIBI KOTOPOHl OMpeneseHbl ......... B
COOTBETCTBYIOILIEH HHMOpPMAIMM O KOHCTPYKLUHMU YCMAHOBKU, BKIIOYAS
OCMAHOBNIEHHYI0 YCMAHOBKY, a TaKXKe B COOTBETCTBYIOIICH HWHQpOpPMAIUU O
Mecme HaxoHCcOeHuss 6He YCMAHOBOK, TIE OOBIYHO WCIIOIB3YETCS sO0epHblil
mMamepuan, BKIIOYAS 3aKpblMoe MeCmo HAXONCOeHUsl 8He YCMAHOBOK, THEC
paHee UCIONb30BANCA sA0epHblli mamepuan (KOTOpble OTrpaHUYUBAIOTCS
MECTaMU HaXOXKJICHUS, TJIe UMEIOTCS TOpsSYhe KaMepbl WIM OCYIIECTBISIACH
JIeSITEIbHOCTD, CBsI3aHHAsl C KOHBEpPCHUEH, oOoraiieHneM, U3roTOBICHHEM WU
nepepaboOTKOM  TOILIMBA). [Tnomanka BKIIOYAET TaKXke BCE OOBEKTHI,
COBMECTHO pa3MEIeHHbIE C YHNOMSIHYTHIMHU BBIIIE€ YCMAHOBKOU WU MECTOM
HAXOXACHUS, C LEIbI0 MPEIOCTABICHUS WU HCMIOJIb30BaHUS CYIIECTBEHHbIX
cpelnctB obecrieyeHus, BKJIOYAs: ropsyre Kamepbl i 00paboTKH
00JIyYeHHBIX MaTepuasoB, HE COACPKAIIUX SLOEepHbIll Mamepuan; YCTaHOBKH
Uisi 00pabOTKH, XpaHEHHs M 3aXOPOHEHHUSI OTXOJIOB, a TakXe 3aHus,
CBSI3aHHBIE C COTJIACOBAHHOM JIESITEIBHOCTBIO, OMPEACTCHHOU  ............ B

COOTBETCTBUU CO CTaThel 2.a.1v) BHIIIIE.

CHamas ¢ sKkcnayamayuu YCMAaHO8KA UMY CHAMOeE C IKCHLyamayuu mecmo
HAxXo0dicOeHUs 6He YCMAHOB80K O3HAYAIOT OOBEKT WJIM MECTO HAaXOXKJIEHHUs, Ha
KOTOPBIX JICMOHTHPOBAaHbI WM CJEJaHbl HEMPUTOJHBIMH K SKCILTyaTaIllH
OCTaBILIMECS KOHCTPYKUMH M  OOOpyJOBaHHE, BaXHble s  ee(ero)
WCIIOJIb30BaHMS, TaK YTO OHA(OHO) HE MCHOJB3YETCS Uil XpaHEHUS s0epHO20
Mamepuana ¥ HE MOXKET Jajee UCIOIb30BaThCs ISl OOpaIICHUsI C A0epHbiM
mamepuanom, ero 00paboTKU WM HCIIONIb30BAHUS.



OcmanognenHas YCmMaHoO8Ka UlU 3AKPblINoe MeCmO HAXONCOeHUsl 6He
YCMAHOB0K O3HAYAIOT OOBEKT WJIM MECTO HaXOXKJICHHUS, JKCILTyaTalus
KOTOPBIX MpEKpalleHa U U3 KOTOPBIX U3BAT A0epHblil Mamepuai, HO KOTOpbIe
HE CHSTBI C IKCIUTyaTalllu.

Buvicoxooboeawennsiii ypan o03Ha4aeT ypaH C OOOTralieHHeM IO H30TOITy
ypan-235 20% wunu BbILIE.

Ombop npob okpysxcaowel cpedbl 8 KOHKPEMHOM Mecme HAX0HCOeHUs.
o3Ha4yaeT OTOOp mpoO OKpyKaromeld cpeasl (Hampumep, BO3AyXa, BOIBI,
PaCTUTENILHOCTH, TOYBBI, 3arps3HEHUI) B OMPEJCICHHOM ATEHTCTBOM MeECTe
HAXOXICHHUS W HETOCPEACTBEHHON OJM30CTH OT HETO C IICJIbI0 COCUCTBHUS
ATEHTCTBY B TIOJITOTOBKE BBIBOJOB 00 OTCYTCTBHM HE3aSBICHHBIX S0EPHOO
Mamepuana WA SIIEPHON NIEATEIBHOCTH B 3TOM ONPEICICHHOM MECTe
HaXOXKJICHUSI.

Ombop npob oxpysicaiowell cpedvl HA OOWUPHOU meppumopuu O3HAYAET
orbop mpoO  oOKpyxawmedl cpeabl  (Hampumep,  BO3Ayxa,  BOJBI,
PaCTUTEIBHOCTH, TIOYBBI, 3arpsA3HEHUIN) B pSJIE ONPEICICHHBIX ATESHTCTBOM
MECT HaXOXKJICHHUS C LEJIbI0 COACHCTBHS ATCHTCTBY B IMOATOTOBKE BBIBOJIOB 00
OTCYTCTBHH HE3asIBICHHBIX sI0epHO20 Mamepuaia Win sIEPHOH JesTeIbHOCTH

Ha OOIIMPHON TEPPUTOPHHU.

AOoepnvlit Mamepuan COTIacHO ONPENEIECHMIO, JaHHOMY B cTaThe XX YcTaBa,
o3HayaeT JFO0OM HMCXOMHBIM MaTepuay WM JH000H  CHeruaabHbIN
paciiemisitomuiicss matepuai. TepmuH "HCXOOHBIA MaTepuan'" He JOJKEH
TOJIKOBAaTbCS KaK MPUMEHSIOMMICT K pyAe WIM oTXoaaM pynabl. Jlroboe
onpexaeneHue, naHHoe CoBETOM B COOTBETCTBMM cO cTaThel XX VYcrama
ATreHTCTBa TMOCJI€ BCTYIUIEHHUS B cuily Hactosimero IIportokona, koTopoe
pacIupsieT CIUCOK MAaTepPHAIOB, CUMTAIOIIMXCS MCXOAHBIM MAaTEpHAIOM WA
CIICLIMATIBHBIM ~ PACHICIUIAIOIIMMCS MaTepHaJOM, BCTylnaeT B CHIy B

COOTBETCTBUH C HACTOAIUM [IpOTOKOIOM TOJIBKO MOCIIE MPUHSTHUA ......... .
Yemanoexa o3nauaer:

1) peaxkTop, KPUTHYECKYI0 COOpKYy, 3aBOJ IO KOHBEPCHH, 3aBOJA IO
U3TOTOBJICHUIO, TepepadaThIBAIOLIYI0 YCTaHOBKY, YCTaHOBKY JUIs
paszieneHus U30TOMOB WM OTACTBHOE XPaHIIHUINE; WIH
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i1) m000e MECTO HaxOXKJICHHS, TJe OOBIYHO HCIIOIB3YeTCS s0epHblil
Mamepuan B KOJIMYECTBAX, NPEBBINIAIOMUX OAWH 3(PPEKTUBHBIN

KWJIOIrpaMM.

Mecmo HaxoocOenus e yCcmano80OK O3HAYAeT J000W OOBEKT WU Jroboe
MECTO HAXOXJCHHsS, KOTOpPbIE HE SBISIOTCA )CMAHOBKOU, W TAE OOBIUHO
UCTIONB3YCTCA  SIOepHblll  Mamepual B KOJIWYECTBAaX, PAaBHBIX OIHOMY

3¢ (HEeKTUBHOMY KHJIOTpaMMYy HIIM MEHEE.



iii)

Vi)

vii)

[NPUJIOXEHME I

IMEPEYEHb BUJ1IOB AEATEJILHOCTH, O KOTOPBIX 'OBOPUTCA
B CTATBE 2.a.iv) HACTOSAILEI'O ITPOTOKOJIA

W3roroBieHne poTOPHBIX TPYO IS IEHTPUQPYT I COOPKA Ta30BBIX IEHTPUDYT.

PoTropHnie TDV6BI JJIA HeHTDI/Id)VF O3HA4YaK0T TOHKOCTCHHBLIC HUJIMHAPBI, OIIMCAHHC

KOTOPBIX MpuBeaeHO B pazaene 5.1.1 b) [Ipunoxenus I1.

["a3oBble HEHTPU(YIH O3HAYAIOT LEHTPU(YTH, OMHCAHUE KOTOPBIX MPHUBEICHO BO
BBOJIHOM 3aMeuaHud K pazzaeny 5.1 Ipunoxenus 1.

Usrorosnenne quddy3noHHBIX 0aphepoB.

Jubdy3nonnsie 6apbepbl 03HAYAIOT TOHKHE TIOPUCTHIC (PUITBTPHI, OMIMCAHUE KOTOPBIX

npuBeieHo B pazzaeine 5.3.1 a) [Ipunoxenus I1.
WzroroBnenue uian cOOpKa CUCTEM, UCIIONB3YIOMIUX JTa3epPhl.

CucTeMBl, MCIIOJIB3YIONINE Ja3ePhl, 03HAYAIOT CHUCTCMBbI, BKIIIOYAOIIUEC TC MPECAMCTEIL,

ONMCAaHUE KOTOPBIX IpUBeAEHO B paszaeie 5.7 [Ipunoxenus 1.
N3rorosneHue mim cOOpka 3JIeKTPOMArHUTHBIX CENapaTopoB U30TOIOB.

DJIEKTPOMArHUTHBIC CEeHapaToOphl HM30TOIOB O3HAYAIOT TE npeaAMETBI, O KOTOPBIX

ropoputcs B paznene 5.9.1 [Ipunoxenus Il u xkoTopeie coaepkat HCTOYHUKN MOHOB,
OMKCaHUE KOTOPBIX MpHuBeeHO B pazzaeine 5.9.1 a) [Ipunoxenus II.

NsroroBnenue nim cOOpKa KOJOHH WIH SKCTPAKIIMOHHOTO 000PYIOBaHUS.

KonoHHBI MM JKCTPAKIIMOHHOE 000PY/IOBAHME O3HAYAIOT T€ MPEIMETHI, ONMHMCAHKE
KOTOpBIX NpPHUBENEHO B paszgenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8
[Ipunoxenns II.

Hsrorosnenue PasaACINTCIIbHBIX COIICT 5048 BHUXPCBBIX Tp}I6OK JUIA
A9POJUHAMHUYICCKOI'O O60raHleHI/Iﬂ.

PaznienuTenpHbIC COILIA MIU BUXPEBRIC TDV6KI/I JJIA a3pOAMHAMHUYCCKOT'O O6OFaIJ_IeHI/IH

O3HAYaloT pa3Je/UTeNIbHbIE COIUIa W BHUXpEBble TPYOKH, OMNHMCAaHUE KOTOPBIX
MIPUBEJEHO COOTBETCTBEHHO B pazaenax 5.5.1 u 5.5.2 [Tpunoxenus 1.

N3roroBnenue nian cOOpka CUCTEM I'eHEPALUK YPaHOBOM IIa3MBl.

CucrTeMBl TeHepallMid YPaHOBOHM INIa3MbEl O3HAYAIOT CHCTEMBI OJi1  reHEpalnuu

YPaHOBOM IJIa3Mbl, OMMCAHUE KOTOPBIX PpUBENIEHO B pazzaene 5.8.3 [Tpunoxenus 1.

Al/l



viii)

xi)

Xii)

xiii)

Xiv)

XV)

Al/2

W3roroBneHne HUPKOHUEBBIX TPYO.

[{upkoHHEBEIE TPYOBI 03HAYAIOT TPYOBI, OMMMCAHUE KOTOPHIX MPUBEACHO B pasneie 1.6

IIpunoxenus II.
[Tpon3BOACTBO MM MOBBIIEHUE KAYECTBA TSKEIOW BOABI I JIEUTEPHUS.

Tskenas BoJa WM JIeUTEpUd O3HAYAIOT JEHTepuil, TSHKENyro BOAY (OKCUA ASUTEpHs)

u mo0oe Jpyroe COoeJUHEHHE AeUTepHus, B KOTOPOM OTHOIICHHE YHCIa aTOMOB
JIEUTepHs K YUCITy aTOMOB BoJiopo/ia npesimaeT 1:5000.

W3zrorosnenue rpadura saepHON YUCTOTHI.

I'paduT anepHON YUCTOTHI O3HAYaeT rpaduT, ypOBEHb YUCTOTHI KOTOPOTO BBIIIE, YEM

5 MIJIIHOHHBIX YacTeil GOPHOTo SKBHBAICHTA, @ ITOTHOCTH mpeBbimaet 1,50 r/cv’.
N3roroBneHne KOHTEHHEPOB I 00Iy4€HHOTO TOILUIMBA.

Kontelinep s O6JIV‘-I€HHOFO TOIUIMBA O3HA4YA€T CMKOCTH [JId IMCPCBO3KU H/UiIu

XpaHCHUA O6Hy‘{€HHOFO TOIIJINBA, O6€CH€‘{I/IBaIOH_IyI0 XUMHYCCKYHO, TCIUIOBYIO U
paduallMOHHYIO 3alluTy, a TaKXKC OTBOJ TCIUIA pacliaja BO BpPEMA INCPEMCIHICHUA,
MEPCBO3KU U XPAHCHUA.

N3roroBieHne peakTOPHBIX YIPABISIIOLIUX CTEPKHEN.

PeakTopHBIC VIPAaBISIONIME CTEPKHM O3HAYAIOT CTEPIKHHU, OIMMCAHUC KOTOPBIX

npuBeaeHo B paznene 1.4 [punoxenus I1.
NsroroBnenne 6€30MacHBIX ¢ TOYKU 3pEHUS] KPUTUYHOCTH OAKOB U PE3EPBYapOB.

be3omacHple ¢ TOYKH 3pPCHUS KPUTHIHOCTHU 0aku_u pPE3CpBYyapbl O3HA4YaKOT TC

MPEAMETHI, OMMCaHUE KOTOPBIX MpUBeaeHO B pazaenax 3.2 u 3.4 [punoxenus 11.
W3roroBnenue MaH Jjisi pyOKH 00JIy4eHHBIX TOIUTUBHBIX 3JIEMEHTOB.

Manisasl JUIs DV6KI/I OGHV‘IGHHLIX TOIJIMBHBIX 3JICMCHTOB O3HA4YaroT 060pyILOBaHI/Ie,

oIMcaHue KOToporo npuseeHo B pazaene 3.1 [punoxenus I1.

CoopyskeHue Tropsiuux Kamep.

[opsiune kamepbl 03HAYAIOT KaMepy WIIM COSTMHEHHBIE MEXITy OO0 KaMephl 00InM
00BEMOM He MeHee 6 M, CHAOKCHHBIC 3AIMTON, PABHOW WIM IPEBBIMIAIONICH
SkBUBAJIEHT 0,5 M O€TOHA INIOTHOCTHIO 3,2 r/emM’ wim 0oJiee, yKOMILJICKTOBAaHHBIE
o0opyIoBaHHWEM [Jisi MPOBEICHUSI OMNEpaluii ¢ HCIOIb30BAHUEM JIMCTAHIIMOHHOTO

yIIpaBJICHUS.



I[MTPUJIOXKEHUE I

IMNEPEYEHb COI'NTACOBAHHOI'O OGOPYJIOBAHNMA 11 HEAJIEPHOI'O MATEPHUAIJIA

1.1.

1.2

JU OTYHETHOCTH Ob SKCITOPTE N UMITOPTE B COOTBETCTBHU CO

CTATBEN 2.a.ix)

PeakTopbl H peakTopHOE 000py/10BaHHE
KoMniekTHbIE si/iepHbIe PeaKTOPbI

SlnepHble peakTophl, CIOCOOHBIE paboTaTh B PEKUME KOHTPOIUPYEMOU
CaMOIIO/IICP>KUBAIOIICHCS LIETTHOM peakIuu JeNeHUsl, HUCKIoYas peakTOphl
HYJICBOM MOIIHOCTH, KOTOPBIC OIPEACISIIOTCA KaK PEaKkTOpbl € MPOCKTHBIM
MaKCUMaJbHBIM YPOBHEM TIPOM3BOJICTBA IUTyTOHHS, HE IPEBBIMIAIOIINM
100 rpamMmMOB B TO/I.

I[TOACHUTEJIbBHOE 3AMEYAHUNE

"SnepHblit peakTop" B OCHOBHOM BKJIFOUAET y3J1bl, HAXOASIIMECS BHYTPU KOpITyca
peakTopa WIN HEMOCPEACTBEHHO MIPUMBIKAIOIINE K HeMY, 000py10BaHHE, KOTOPOE
KOHTPOJIUPYET yPOBEHb MOIIHOCTH B aKTMBHOW 30HE, U KOMIIOHEHTBI, KOTOpbIE
OOBIYHO COZIEpKaT TEIUIOHOCHUTENb MEPBOr0 KOHTYpa aKTHBHOM 30HBI PEaKTOpa,
WIM BCTYyNIAIOT C HUM B HENOCPEACTBEHHBIN KOHTAKT WIH yIPABISAIOT UM.

He npennonaraercs HCKIIOUEHHE PEAKTOPOB, KOTOPBIE HAIJIEKalMM 00pa3oMm
MOIJIH OBl MNOABCPTHYTHCA MOI[I/I(bI/IKaIII/II/I A1 OpOU3BOJACTBA 3HAYUTCIIBHO
Oonbiiero kosnyecrBa, 4yem 100 rpamMMoB miIyToHuss B roia.  Peakrtopsl,
NpeaAHa3HAYCHHBIC JIA I[JIPITCJILHOfI OKCIUTyaTallui Ha 3HAYUTCIIBHBIX YPOBHAX
MOIIHOCTH, HC3aBUCHUMO OT CTCIICHHU HUX BO3MOKHOCTEH MMPpONU3BOACTBA IIYTOHUA,

HE pacCMaTPUBAIOTCS KaK "peaKkTopbl HyJ€BOW MOIIHOCTH' .
PeakTopHbIe KOpIyca BbICOKOI0 JaBJICHUS

Metannuueckue kopmyca B cOOpe WM HMX OCHOBHBIE YacTH 3aBOJACKOTO
W3TOTOBJICHUSI, KOTOPBIE CIEIUANbHO MpeJHA3HAYEHBI WM TOATOTOBIICHBI IS
pa3MelieHus] B HUX aKTUBHOM 30HBI SJIEPHBIX PEaKTOPOB, KaK OHU OIpPE/IETICHBI B
nyHkte 1.1. Bblme, W cHocoOHBIE BBLACPXKHBATHL paboyee  JaBICHHE
TEIJIOHOCUTEJIS TIEPBOTO KOHTYpA.

All/1



1.3.

1.4.

All/2

I[TOACHUTEJIbBHOE 3AMEYAHUWE

BerHSHI [juTa KOpmycCa BBICOKOI'O JaBJICHHA PCAaKTOpa OXBATbIBACTCA
ITYHKTOM 1.2 kak OCHOBHaAs, 3aBOACKOI'0 U3TrOTOBJICHUA, YaCTh KOPITyCa BBICOKOT'O

JaBJICHUS.

BryTpennne yactu peakropa (Harpumep, MoIICp)KUBAOIINE KOJOHHBI U TUIUTHI
aKTHBHON 30HBI M JpyTrWe BHYTPEHHHE YaCTH KOPITyCa, HAIMPABISAIOIIAE TPYyObI
JUI PETYJTUPYIOMIUX CTEp)KHEH, TEIUIOBBbIE O3KpaHbl, MEPETOPOJKH, TpPyOHBIE
PELIETKN aKTHBHOHN 30HBI, MIACTUHBI Tu(dy30pa U T.A.) 0OBIYHO MOCTABISIOTCS
MOCTAaBIIMKOM peakTopa. B HEKOTOpBIX ciyyasx OINpe/eleHHble BHYTPEHHUE
ONOpHBIE KOMITOHEHTBHl BKJIIOYAIOTCS B M3TOTOBJIGHHME KOpIIyca BBICOKOTO
JMaBJICHUS. OTU TPEAMETHI SBISIFOTCS JIOCTATOYHO BAXKHBIMH C TOYKH 3pPEHUS
0€30MacHOCTH M HAJIeKHOCTU SKCIUTyaTallid PEakTOpoB (M ClIeJ0BATEIbHO, C
TOYKH 3pEHUS TapaHTUHHBIX O00S3aTENbCTB W OTBETCTBEHHOCTH IOCTABIIMKA
peakTopa), 4YToObl MX MOCTaBKa BHE PaMOK OCHOBHOI'O COTJIAIIEHHSI O MOCTaBKE
CaMOTO peakTopa He cTaja Obl OOBIYHOW TpakTUKou. [loaTOMy, XOTS OTHEeIbHas
MOCTaBKa ATHX YHHUKAJIBHBIX, CIICIIHATIBHO MPEIHA3HAYCHHBIX U MOITOTOBJICHHBIX,
BaXHBIX, KPYNHBIX W JOPOTOCTOSIIMX NPEIMETOB HE 00s3aTeNbHO OyaeT
paccMaTpuBaTbCid KakK BhIMaaaromias u3 cepbl HHTEPECOB, TAaKOM CHoco0

MOCTAaBKN CYHUTACTCA MAaJIOBEPOATHBIM.
MaluuHBI AJI 3arPY3KHU U BBII'PY3KH PEAKTOPHOI'O TOIIMBA

ManunynsTopHoe  00OpyJoBaHHE,  CIELUUAIbHO  IpPEJHA3HAYCHHOE WU
[IOArOTOBJIEHHOE AJIs 3arpy3KU WJIM U3BJIECUYEHUS TOIUIMBA U3 SAEPHBIX PEAKTOPOB,
KaK OHHU OIIpeleeHbl B MyHKTe 1.1. Bbllle, KOTOPOE MOXKET HCIOIb30BaThCS,
KOTJ]a peakTop HaXOAWUTCS TMOJA Harpy3kod, WM o0O0JaJaeT TeXHUYECKUMHU
BO3MOXXHOCTSIMM ~ JUIsl TOYHOIO IO3ULMOHHUPOBAHMSA WJIH OPUEHTHPOBAHMS,
MO3BOJISIIOIIMMU NIPOBOJIUTh Ha OCTAaHOBJICHHOM PEAKTOpPE CIIOKHBbIE pabOTHI 1O
neperpyske TOIUIMBA, IPU KOTOPHIX OOBIYHO HEBO3MOXHBI HENOCPEACTBEHHOE
HaOJII0I€HUE UITH NIPSIMOM 1OCTYT K TOILIUBY.

PeakTopHbI€e yNpaBasilolIue CTEPKHA

CrepsxHH, CHEMAILHO TpeJHa3HAYCHHbIE WIN MOATOTOBJICHHbIE /I YIIPABICHUS
CKOPOCTBIO PEAKIMH B SIACPHBIX PEaKTopax, Kak OHHM OMNpeleieHbl B MyHKTe 1.1.

BBIIIIE.
I[TOACHUTEJIbBHOE 3AMEYAHUWE

Crozia e BKJIIOYAIOTCS, HOMUMO 4acTH, MOTJIOUIAI0IIeH HEUTPOHBI, €€ ONIOPHBIE U
[I0JIBECHBIE KOHCTPYKLIMH, €CJIU [TOCTaBKa IMPOU3BOAUTCS Pa3AeiIbHO.
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1.7.

2.1.

2.2.

PeakTopHble TPYOBI BHICOKOIO 1aBJICHUSA

TpyObl, KOTOpBIE CHELMAIbHO MpEAHA3HAUYEHbl WJIM TOATOTOBIEHBI IS
pa3MEILEHNs B HUX TOIUIMBHBIX 3JIEMEHTOB U TEILUIOHOCUTEII IIEPBOTO KOHTYpa B
peakTopax, Kak OHHU OIpeJeNeHsl B myHKTe 1.1. Bbime, npu pabouyeM AaBlICHHH,

npesbimatomieM 5,1 Mlla (740 ¢yHT/KB. q10iim).
IInpxonneBbie TPyOBI

TpyOsl nnu cOopku TpyO M3 METaNIMYECKOTO IMUPKOHUS WM €ro CIUIaBOB, IO
Becy npeBbimaromue 500 kr B TedeHue 1o0oro 12-MecsiaHOro nepuojaa, KoTopele
CHElMANbHO TMpEJAHAa3HAUeHbl WM TMOATOTOBIEHBI JUIS HCIOJB30BaHUS B
peakTopax, Kak OHHU OIpe/aeseHbl B MyHKTe 1.1. BbIllle, 1 B KOTOPHIX OTHOIIICHUE
1o Becy raHus K IUPKOHUIO MeHbIIe yeM 1:500.

Hacocbl mepBoro KOHTypa TemiOHOCHTeJIst

Hacocwl, ciennanbHO peiHa3HAYeHHBIC WK TTOATOTOBJICHHBIE TSI TTOCPKaHUS
IUPKYJISIUN TEIJIOHOCUTENSI MEPBOr0 KOHTYpa SJIEPHBIX PEAKTOPOB, KaK OHH

onpeesieHbl B myHKTe 1.1. BbIIIE.
ITOACHUTEJIBHOE 3AMEYAHUE

CHCI_II/IaJIBHO NpeaHa3HA4YCHHBIC WJIM ITOATOTOBJIICHHBIC HACOCHI MOT'YT BKJIHOYUATb
CJIOKHBIC, YIUIOTHCHHBIC WM MHOT'OKPATHO YIUIOTHCHHBIC CHUCTEMbI IJid
npeaoTBpalmicHud YTCUKHW TCIUIOHOCUTCIIAL IICPBOr0 KOHTYypa, TCPMCTHYHBIC
HacoCbl M HACOChbl C CHCTCMaMU HHepHHaHBHOﬁ MacCcChI. 210 OIIPECACIICHUC
KacCcaeTCsa HaACOCOB, A4TTCCTOBAHHBIX II0 KJIACCY NC-1 wnm SKBUBaJICHTHBIM
CTaHaapTaM.

HesinepHbie MaTepuabl 1J1s1 peaKTOPOB
JeliTepuii M TsIsKeI1asi BOAA

Hewitepuii, Tsokenass Boma (OKWCh JAeiTepusi) W Jr000€ APYyroe COeAMHEHHUE
JeiiTepusi, B KOTOPOM OTHOLICHHWE AEUTEpUs K aToMaM BOAOPOAA IMPEBBILIACT
1:5000, mpenHa3HaYeHHbIE AJIS MCIIOJIB30BAHMS B SAEPHBIX PEAKTOpPax, KaKk OHU
onpeseneHsl B myHKTe 1.1. Bbillle, B KoJIMyecTBax, npespimarmux 200 Kr aToMoB
neirepus ans 000 OJHOM  CTpaHBI-MONydYaTens B TEUEHHE JIIoOOro
12-MecauHOrO IEpHOIA.

AnepHo-4yucrelii rpagur

rpa(bI/IT, HMEIOIIMNA CTEeNeHb YMCTOTBhI BBINIE S-MHJJIMOHHBIX 60pHOFO
3 o

OKBHUBAJICHTA, C IIJIOTHOCTBIO OoJblIE YEM 1,50 r/cM , NPCAHA3HAYCHHBIN JId

HCIIOJIb30BAHUA B AJCPHBIX PCAKTOPAX, KaK OHH OIIPCACIICHBI B IIYHKTC 1.1 BBIIIC,

All/3
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4 o
B KoiuuecTBax, mpesblmaromux 3x10° kr (30 meTpuueckux TOHH) 7S Jt00Oi
OJTHOHM CTPaHBI-MIOJIyYaTelIs B TEUCHHE JTI000TO 12-MecsSuyHOTO Tepro/Ia.

I[TPUMEYAHUWE

Jns menelt SKCIMOPTHOTO KOHTPOJIS MPaBUTENBCTBO OINpeaenseT, OyAayT Ju
OKCIIOPTHBIC MapTHUKW COOTBCTCTBYIOLICIO BLINICYKAa3aHHBIM XapaKTCPpUCTUKaAM
rpaduTa UCTIOIBb30BaTHCS B AEPHBIX PEAKTOPAX.

YcraHoBKM I TepepadoTKM 00JyYeHHBIX TOIUIMBHBIX JJIEMEHTOB M
o0opyioBaHHe, CHEHHAJLHO TpeIHA3HAYEHHOEe WM TOATOTOBJIEHHOE [JIfl
3TOro

BBOJHOE 3AMEYAHUWE

[Ipu mnepepaboTke O0OJYyYEHHOTO SIIEPHOrO TOIUIMBA IUIyTOHUH U ypaH
OTIENAIOTCS. OT BHICOKOAKTUBHBIX MPOAYKTOB AENEHUS U APYTUX TPAHCYPAHOBBIX
aneMeHToB. [l Takoro paszieneHuss MOTYT HCIIOJIb30BAaThCA pa3jiHyHbIe
TeXHOJOrnueckue mpoueccel. OpaHako co BpemeHeM mnpouecc "Ilypekc" cran
HanOoJiee pPACIpPOCTPAHEHHBIM M TIPUEMIIEMBIM.  DTOT TIPOLECC BKIIOYAET
pacTBOpeHHE OOJIydEeHHOTO SIIEPHOTO TOIUIMBA B  Aa30THOM KHUCJIOTE C
nmocjacayroummum BBIACICHUCM ypaHa, IIJTYTOHHA n MMPOAYKTOB JACJIICHUA
OKCTPAKLUEH PacTBOPUTENEM C MOMOMIbI0 TpuOyTmwidochara B OpraHnIecKOM
paz0aBurerne.

TexHonornyeckue MPOLECChl Ha pa3NWyHbIX ycTraHoBkax tuna 'Ilypekc"
AQHAJIOTUYHBI W BKIIIOYAIOT: HM3MEIbYCHUE OOJTYUYEHHBIX TOIUTMBHBIX AJIEMEHTOB,
pacTBOpeHHE TOILIMBA, SKCTPAKITUIO pacTBOpUTENIEM u XpaHEHHE
TEXHOJOTHYECKON IKUAKOCTH. MOXKET HMEThCS Takke OO0OpYyIOBaHHE st
TEIJIOBOM JIEHUTpALlMM HUTpATa ypaHa, KOHBEPCUM HHUTpATa IUIYTOHHUS B OKHUCh
WM METall, a TaKkKe Ui 00pabOTKU KUAKUX OTXOJOB, COACPKAIIUX MPOTYKTHI
JIeJIeHUs, 10 Toay4YeHus: (GopMbl, IPUTOIHON A MPOIOIKUTEILHOTO XpaHEHUS
win 3axopoHeHus. OJHAKO KOHKPETHBIE THUIBI U KOH(UTYpalus 000py10BaHuUs,
BBITIOJHSIONIETO 3TH (PYHKIMHM, MOTYT Pa3lIU4yaThCsl Ha Pa3lUYHBIX YCTAHOBKAX
tuna "[lypekc" MO HECKONbKMM TpPUYMHAM, BKJIIOYAash THUIBI U KOJIMYECTBO
00JTy4eHHOTO SIEPHOTO TOILJINBA, IIOJIJISKAIIETO nepepaboTke, H
MpearnonaraéMbelii  MPOLIECC OCAXKICHHUS M3BJICKAEMbIX MaTEpPUAJOB, a TakKXe
NpUHIUIIE  oOecrieueHrss O€30MacHOCTH W TEXHUYECKOTO OOCITyKHWBaHWUS,

MPUCYLINE KOHCTPYKIIMU JaHHONH 0OOCTaHOBKH.

"YcTaHoBKa A mepepaboTKU OOMYyYEeHHBIX TOIUTUBHBIX AJIEMEHTOB" BKIIHOYAET
000py/I0BaHUE U KOMIIOHEHTHI, KOTOPbIE OOBIYHO HAaXOASTCS B MPSIMOM KOHTAKTe
¢ 00Jy4YeHHBIM TOIUIMBOM U OCHOBHBIMH TE€XHOJIOTUYECKUMU MOTOKAMHU SJIEPHOTO
MaTepuasa 1 MPoJyKTOB JIEICHUS, U HETIOCPEICTBEHHO YIPABISAIOT UMU.



3.1.

3.2

OTU mpoIecchl, BKIIOYAs IMOJIHbIE CHUCTEMBbl i1 KOHBEPCHM IUTYTOHHS U
MIPOM3BOJICTBA METAJTUYECKOTO TUTYTOHHUS, MOTYT OBbITh UACHTU(UIHUPOBAHBI IO
MepaM, MPUHUMAaeMbIM JJii [PelOTBPAIICHUS ONacHOCTeH B CBA3U C
KPUTUYHOCTBIO (HarpuMep, MEpaMH, CBS3aHHBIMH C T€OMETpHel), 00IydeHueM
(Hampumep, MyTeM 3alIUThI OT 00JyUYeHUs) U TOKCUYHOCTBIO (HapuMep, MepaMu
0 YJIepP>KaHHIO).

[IpenmeTrsl 0OOpynOBaHUS, Ha KOTOpbIe, KaK CUHMTAETCS, PACIPOCTpaHsIETCS
3HaueHue ¢paszpl "M 00OpyJOBaHME, CIEUUANbHO MpeJHa3HAYCHHOE WU
MOJArOTOBIEHHOE" [UIsl TepepaOoTKUu OOJyYEeHHBIX TOIIMBHBIX AJIEMEHTOB,
BKJIIOYAIOT:

MamuHbl 11t pyOKr 00/1y4eHHBIX TOIUIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUE

DTO0 000pYAOBaHHE HCIOJB3YETCS JUIsl BCKPBITHS OOOJOYKH TOIUIMBA C IEJIBIO
MOCJICTYFOIIETO PACTBOPEHUSI OOJYYSHHOTO siepHOro Marepuana. Kak mpaBuio,
UCTIONB3YIOTCS CIIEIMATIbHO MpeIHa3HAYCHHBIE, CKOHCTPYUPOBAHHBIC ISl PYOKH
MeTajula YCTPOMCTBA, XOTS MOXKET HCIIOJIb30BaThCsl MW 0OJiee COBEPIICHHOE
000pyI0BaHUE, HATIPUMED JTa3€PHlI.

I[I/ICTaHI_II/IOHHO YHpaBIaeMocC O60py,[[OBaHI/Ie, ClIeIUaJIbHO IPCAHA3HAUYCHHOC UJIU
MMOATOTOBJICHHOC IJId HCIIOJIb30BAHUSI HA YCTAHOBKC IIO nepepaGOTKe, KaK OHa
omnpeacicHa BbIIIC, I PE3KH, pY6KI/I HJIN HapPE3KHU C60pOK, IIY4YKOB HJIN
CTep}I(Heﬁ O6J'IyLIeHHOl"O AACPHOI'0 TOILIMBA.

JAuncconbBepnbl
BBO/JHOE 3AMEYAHUE

B nucconbBepsl 0OBIYHO MOCTyMHAaeT U3MEIbUYEHHOE OTpaboTaBIlee TOIUIMBO. B
TUX O€30MacHbIX C TOYKHM 3pPEHHUs] KPUTUYHOCTH pe3epByapax oOO0JydeHHBIH
SJIepHBIA MaTepHaj pacTBOPSAETCS B a30THOM KHCIOTE, U OCTaroliuecs: oO0pe3ku
000J1049€K BBIBOJIATCS U3 TEXHOJIOTUYECKOr0 MMOTOKA.

be3onacHple ¢ TOUKM 3pEHUs KPUTHUUHOCTH pe3epBYyaphl (HampHUMEp, Majoro
IUaMeTpa, KOJIBLIEBBIE MWJIM HPSIMOYTOJIBHBIE  pE3E€pByapbl), CIELUUAIBHO
IIpEeIHA3HAYEHHbIE WIM NOJATOTOBIIEHHBIE JUIsl MCIIOJIB30BAHMUS HA YCTAHOBKE IIO
nepepaboTKe, Kak OHM OIpeJeNieHbl BbIIIE, Ui PACTBOPEHUS OOIyUYEHHOIO
SEPHOTO  TOIUIMBA,  KOTOpble  CIOCOOHBI  BBIIEPKUBaTb  TOpPAYYIO,
BBICOKOKOPPO3UOHHYIO JKHJIKOCTb M MOTYT JMCTAaHUMOHHO 3arpyXkarbcs |
TEXHUYECKU 00CITyKUBAThCSL.
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IKCTPAKTOPHI H 060PY/A0BaHNE IJISl IKCTPAKI[UH PACTBOPUTEIEM
BBOJIHOE 3AMEUAHUE

B skcTpakTOophl ¢ pacTBOpUTENEM MOCTyHAaeT KaKk pacTBOP OOJy4EHHOI'O TOIIMBA
U3 JHMCCOJBBEPOB, TaK M OPraHUYECKUil pacTBOp, C IOMOIIBIO KOTOPOIo
pasfensoTcs ypaH, IUIyTOHMH M HpOoayKThl JeneHus. OOopynaoBaHue [uis
AKCTPAKIMK PACTBOPUTEIEM OOBIYHO KOHCTPYHPYETCS TaKuM 00pa3oM, YTOOBI
OHO YIIOBIIETBOPSUIO YKECTKAM SKCIUTyaTallMOHHBIM TPEOOBaHMSIM, TaKUM, Kak
JUIMTEIbHBIA CPOK CIyXKObl 0€3 TEXHHMYECKOro OO0CIy)XKMBaHMSI WIH JierKas
3aMEHSeMOCTh, MPOCTOTa B HKCIUTyaTalldd M YIPABJICHUH, a TaKkke TMOKOCTh B

OTHOIICHUY U3MEHEHHS TTapaMeTPOB Tpoiiecca.

CrnenuanbHO  INpeJHA3HAUYEHHbIC WIM  TOATOTOBJIEHHBIE  JKCTPAKTOPBl  C
pacTBopuTeNeM, TakKue, KaK HacaJoyHble WIN IIyJbCAllUOHHBbIE KOJIOHHBI,
CMECHUTEIIbHO-OTCTOWHBIC almapaThl WK IEHTPOOEKHbIE KOHTAKTHBIC amIapaThl
JUIsL WCIIOJIB30BAHMS Ha YCTAaHOBKE 10 0OpaboTKe OOJy4eHHOIro TOILIMBA.
DKCTPAaKTOPbI C PAaCTBOPHUTEIEM IOJDKHBI OBITh yYCTOMYUBBI K KOPPO3MOHHOMY
BO3/JCHCTBUIO a30THOM KHCJIOTBL.  ODKCTPAKTOPbl C pacTBOPUTENEM OOBIUHO
M3rOTaBIIMBAIOTCS C COOJIIOJICHUEM YpE3BbIUAiHO BEICOKMX TpeOOBaHUH (BKITIOUYAs
NPUMEHEHHUE CIEIHMAJIbHBIX METOJIOB CBAapKW, HWHCIEKUUH, o0ecredeHue u
KOHTPOJIb KayecTBa) W3 MAaJOYyIJIEPOJMCTHIX HEP)KABEIOIUX CTajel, TUTaHa,
LUPKOHMSI WM APYTUX BBICOKOKAYE€CTBEHHBIX MaTepPHAaJIOB.

XumMuyeckue pe3epByaphbl A5 BblIeP/KUBAHUS WJIH XPAaHEHUS
BBO/IHOE 3AMEUYAHUE

Ha orame »skcTpakiuu — pacTBOpUTeleM  oOpa3yroTcsi TpPU  OCHOBHBIX
TEXHOJIOIMYECKUX IIOTOKA >KMJIKOCTH. Pe3epByapbl A BbIIAEP)KUBAHUSA WIIU
XpaHEHUs1 HCIIONB3YIOTCSI B JanbHeimed o0paOoTke BceX Tpex IOTOKOB
CIIEIYIOLIIM 00pa3oM:

a)  pacTBOp YHCTOIO a30THOKMCIIOTO ypaHa KOHLEHTPUPYETCS BbIIApUBAHUEM
U IIPOUCXOUT MPOLIECC JEHUTPALIUH, TJI€ OH MIPEBPALLACTCS B OKCHUJI ypaHa.
DTOT OKCHUJ TOBTOPHO UCIIOJIb3YETCS B SAEPHOM TOIUIMBHOM IIUKIIE;

b)  pacTBOp BBHICOKOAKTHBHBIX MPOIYKTOB JI€JICHHSI OOBIYHO KOHIIEHTPUPYETCS
BBIIIAPUBAHUEM M XPAaHUTCS B BHJI€ KOHIIEHTPUPOBAHHOW KUJIKOCTH. OTOT
KOHIEHTPAaT MOJKET BIIOCJIECJACTBUM TPONTH BBIMApUBAaHUE WU ObITh

npeoOpa3oBaH B GOpMY, IPUTOIHYIO JUISI XPAaHEHHS WM 3aXOPOHECHUS;

C) pacTBOp YHMCTOrO HUTpATa IUTyTOHHsS KOHLEHTPUPYETCS U XPAHUTCSA 10
NOCTYIJICHUS Ha JaJbHEHIINEe 3Tambl TEXHOJOIMYECKoro Inpouecca. B
YaCTHOCTH, pe3epByaphl AJIs BBIIEPKHUBAHUSA WIM XpaHEHUS PacTBOPOB
TUTY TOHHSI KOHCTPYUPYIOTCSI TAKMM 00pa3oM, 4TOObI U30€KaTh CBSA3aHHBIX C
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KPUTHYHOCTBIO npo6neM, BO3HHUKAIOIIUX B PE3YJIbTATC U3MEHEHUI B
KOHICHTpAaIU UJIN (bopMe JAaHHOTI'O ITOTOKaA.

CrneunaibHO TpeHAa3HAUYCHHbIE WM MOATOTOBJICHHBIE pe3epByapbl s
BBIICP)KUBAHMSI WITU XPAHESHHUSI JIJIsl HCTIOJIb30BAHUS HA YCTAHOBKE MO MepepadoTKe
00Iy4eHHOT0o TOIUIMBa. Pe3epByaphl /Ui BBIIECPKUBAHUS WIIM XPAHECHHUS TOJKHBI
ObITh yCTOWYMBBI K KOPPO3HMOHHOMY BO3JIEHCTBUIO a30THOM  KHCIOTHI.
PesepByapbl 11 BBIACPKUBAHUS WM XpPaHEHHUS OOBIYHO M3TOTABIMBAIOTCS U3
TaKUX MaTepUalioB, KaK MaJOyTJiepOAUCThIE HEp)KaBEIOIWEe CTalu, TUTAaH WU
IUPKOHUNA WM Jpyrve BBICOKOKAueCTBEHHBbIE MaTepualibl. PesepByaphl s
BbIICP)KMBAHMSI UM XPAaHEHHUS MOTYT ObIThb CKOHCTPYUPOBaHbI TaKUM 00pa3om,
9TOOBl HUX OKCIUTyaTallud W TEXHUYECKOe OO0CIIy)KMBaHHE TPOU3BOJIMIKCH
JUCTAHIIMOHHO, MU MOTYT HMMEThb CIEAYIOIUe OCOOEHHOCTH C TOYKH 3pEHUS
KOHTPOJISL 3a S,IEPHON KPUTHUYHOCTBIO:

1) OOpHBIA AKBUBAICHT CTCHOK WM BHYTPCHHUX KOHCTPYKIMH paBeH II0
MeHb1Iel mepe 2%, 1100

2) UWIMHOpPUYECKHE pe3epByapbl MMEIOT MaKCHUMalbHBIA auamerp 175 mm
(7 nroitmoB), OO

3) TOpAMOYTOJIbHBIN WIN KOJBLEBOW pe3epByap UMEET MaKCUMAJIbHYIO IIUPUHY
75 mm (3 nmroiima).

Cucrema KOHBepCHH HUTPATA IUIyTOHHS B OKCH]L
BBOJHOE 3AMEYAHUNE

Ha GonpuinHCTBE YCTaHOBOK IO MepepadoTKe ATOT KOHEUHBIN MPOLECC BKIIOYAET
KOHBCPCHUIO pacTBOpa HUTpaTa IUIYTOHHA B JBYOKHCH IIIYTOHHA. B umcio
OCHOBHBIX OIlE€palMii 3TOro mpouecca BXOIAT: XPaHEHHE U KOPPEKTHUPOBKA
UCXOJHOTO TEXHOJIOTMYECKOTO MaTepHala, OCaKICHUE U Pa3/IeleHUue TBEPAOU U
KHUIKON (a3pl, MpoKaIMBaHUE, OOpalleHue C TPOIYKTOM, BEHTHIIALMA,
oOpallieHne ¢ OTX0JaMH U YIIPABICHHUE TPOIIECCOM.

3aMKHYTBIe CHUCTEMBI, CIICHHUAJIBHO MPCAHASHAYCHHBIC WM IMOATOTOBJICHHBIC IJISA
KOHBECPCHUH HUTpPATA IUTYTOHHA B OKCHUI IIITYTOHHSA, B HaCTHOCTH, 06Op}II[OBaHHI)Ie
TaKHM 06pa30M, 4TOOBI M30€KaTh AOCTHIKCHUA KPUTUYHOCTH U PAAWAllMOHHBIX

3(1)(1)€KTOB, a TaKKC CBCCTH K MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.
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Cucrema KOHBepCHUH OKCH/IA NJIYTOHHSI B METAJLT
BBOJHOE 3AMEYAHUE

DTOT Tpolece, KOTOPhI MOKET ObITh CBA3aH C YCTAHOBKOW MO TmepepaboTke,
BKJIFOYaeT (TOPUPOBAHUE JBYOKHCH IUTyTOHHS, OOBIYHO C TMPHUMEHCHUEM
BBICOKOAKTHBHOTO (PTOPUCTOTO BOJOPOJA, C IIEIbI0 MOJy4eHHs (Topua
Ty TOHUA, KOTOpBIﬁ BIIOCJICACTBHUU BOCCTAHABJINBACTCS C IIOMOIIIBIO
MCTAJNIMYCCKOI'O KaJIbIIUA BBEICOKOM YHCTOTEI A0 IOJYYCHHA MCETAINIMYCCKOTO
IYyTOHUS W (TOpUIAa KalbllMig B BUJE IIUVIaKa. B 4YHMCIO OCHOBHBIX OMEpaIuii
JAHHOTO TMpollecca BXOMAT:  (TopupoBaHHE (HAmpuMmep, C MPUMEHECHHEM
o00pyZOBaHus, COAEpXKAIIero OJaropoAHbple METaUlbl WIH  3alUIIEHHOTO
NOKPBLITUCM U3 HI/IX), BOCCTAHOBJICHUE MCfETajljia (HaHpI/IMep, C MPUMCHCHUCM
KepaMHYECKMX THIJICH), BOCCTAHOBJICHHE IIUIaKa, OOpalleHHe C MPOAYKTOM,
BEHTHJIALMS, OOpaIllCHHE C OTXOJJaMH U YIIPABJICHHUE MTPOIIECCOM.

3aMKHYTBIE CHUCTEMBI, CIIEIUAJIbHO MpeIHa3HAUYCHHbIC UM MOJArOTOBICHHBIC IS
MIPOM3BOJICTBA METAIIMUECKOTO TUTYTOHHSI, B YaCTHOCTH, 00OpPYAOBaHHBIE TaKUM
oOpa3oM, uTOObI U30€XaTh JIOCTHXKEHUS KPUTHYHOCTH U PaJIUAIMOHHBIX
3¢ (deKToB, a TaK)Ke CBECTH K MUHUMYMY OIACHOCTHU, CBSI3aHHbIE C TOKCUYHOCTBIO.

YceranoBkn AJIs U3roTOBJICHUSA TOIIVIMBHBIX 3JIECMCHTOB

"VcraHOBKAa  JUIL  W3TOTOBJIEHUS  TOIUITMBHBIX  DJIEMEHTOB"  BKIIIOYAET

o0opyaoBaHue:

a) KOTOpO€ OOBIYHO HAXOJUTCA B  HEMOCPEJICTBEHHOM KOHTAaKTe C
TEXHOJIOTHYECKUM TIOTOKOM SIIEPHOTO MaTepHalia MM HEMOCPEICTBEHHO
00pabaTbIBaeT €ro, WK K€ yIpaBiseT UM, WIIH,

b) KOTOPOE TePMETU3HPYET SACPHBIN MaTeprall BHyTPU 000JIOUKH.

YcranoBkn aas pa3geJicHust H30TOIIOB YpaHa M oﬁopyszaHl/le, KpoMme
AHAJIUTHYECCKUX le/I60p0B, CIIeHUAJIbHO NPpEeIHA3ZHAYCHHOEC HJIN
MOAr0OTOBJICHHOE AJId 3TOIO0

[Ipenmetsl 00OpyZOBaHUsS, Ha KOTOpbIE, KaK CUMTAETCs, PaCHpOCTPaHSETCS
3HavyeHue (passl "00opy0BaHKE, KPOME AHATUTUYECKUX MPUOOPOB, CHEHHMATIBHO
IpeJHAa3HAYCHHOe WJIM MOJTrOTOBJIEHHOE" JUIsl pa3/ieleHus HM30TONOB YpaHa,
BKJIIOYAIOT B ceOsi:
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I'azoBble  meHTpHUYrm W y3Jbl M  KOMIIOHEHTBI, CIHEHHAJIBHO
NMpeJIHa3’HAaYeHHbIe WM NMOATOTOBJICHHBbIE AJIf HMCIOJb30BAHUH B Ia30BbIX
HeHTpudyrax

BBOJHOE 3AMEYAHUNE

['azoBast neHTpudyra 0OOBIMHO COCTOUT M3 TOHKOCTEHHOTO(BIX) IMIIMHIPA(OB)
nuameTpom ot 75 MM (3 mroitma) mo 400 mm (16 ni0iiMOB) ¢ BepTHKAIbHOMN
[IEHTPAJIbHOW OChIO, KOTOpHIi(e) momMerieH(bl) B BaKyyM W BpamaeTcsa(roTcs) ¢
BBICOKOH OKPY)KHOH CKOpocThio Topszika 300 m/c wnm 6onee. [l JoCTHXKEHUS
00JIBII0N CKOPOCTH KOHCTPYKIIMOHHBIE MaTepualbl BPalalOIIUXCsl KOMIIOHEHTOB
JIOJKHBI UMETh BBICOKOE 3HAYCHHE OTHOIICHHWS TPOYHOCTH K IUIOTHOCTH, a
poTopHass cOOpKa H, CJICIOBATCIIBHO, OTACIBHBIC €€ KOMITOHEHTHI JOJKHBI
W3TOTOBJISITBCS C BBICOKOW CTEMEHBIO TOYHOCTH, YTOOBI paszbamaHc ObuT
MUHUMAJIBHBIM. B ornuume ot apyrux mneHTpudyr rasoBas HeHTpudyra s
oboramieHuss ypaHa HWMEET BHYTPHM POTOPHON Kamephbl Bpallaroruryrocs(uecs)
neperopoky(u) B popme aucka M HEMOABMKHYIO CHCTEMY IOJIa4d U OTBOJA Ta3a
UF6, cocrosiyro Mo MeHbIIEW Mepe W3 TpeX OTICIbHBIX KaHaJIoOB, JBa W3
KOTOPBIX COSMHEHBI C JIOMATKaMH, OTXOASIIIUMHU OT OCH POTOpa K NepudepuitHoim
4acTH pOTOPHOM Kamepbl. B BakyymMe HaXOAWUTCA Takke P BaXHBIX
HEBpAILAIOIIUXCS JIEMEHTOB, KOTOPBIE, XOTS U UMEIOT 0COOYI0 KOHCTPYKIIHIO, HE
CIIO)KHBI B M3TOTOBJICHUM U HE W3TOTOBJISIOTCS W3 YHUKAIBHBIX MaTEPHUAaJIOB.
[lenTpudyxHas ycTaHOBKa, OJHAKO, TpeOyeT OOJBIIOr0 4YHCIA ITUX
KOMITOHCHTOB, TaK YTO WX KOJMYCCTBO MOYKET CIY)KHUTh BaKHBIM HHIUKATOPOM

KOHEYHOT'O MCIIOJIb30BaHMS.
Bpamaromuecss KOMIOHEHTHI
a) [TonHbie poTopHbIE COOPKHU:

TOHKOCTEHHBIE LWJIMHAPBI UM Pl COEAMHEHHBIX MEXAy COOOW TOHKOCTEHHBIX
LWINHAPOB, HM3rOTOBJIECHHBIX M3 OJHOrNO WIM 0Oojiee MaTepuanoB C BBICOKUM
3HQYEHWEM  OTHOUIEHMS  IPOYHOCTM K  IUIOTHOCTH,  YKa3aHHBIX B
[TOACHUTEJIbBHOM 3AMEYAHHNU k nHacrosmemy paszaeny. CoeauHeHue
LHWIMHIPOB MEXKIY COOON OCYIIECTBISETCS PU MOMOIIY TMOKUX CUIb(OHOB WU
Kosel, omnucaHHbix B 4yactu S5.1.1. c) Hmwke. CoOpaHHBIH pOTOpP HMEET
BHYTPEHHIOIO(ME) MEpPeropoAKy(M) M KOHLIEBBIE Y37Ibl, ONHCAHHBIE B YaCTAX
5.1.1.d) m ) Hmke. OmHAKO MOJTHASI COOpPKA MOXKET OBITH MTOCTABIICHA 3aKAa3UHKY B
YaCTUYHO COOpaHHOM BHUJIE.
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b) Potopusie TpyOsI:

CriennanbHO NpeJHa3HAYEHHbIE WU MOATOTOBJICHHBIE TOHKOCTEHHbBIE [IMJINHAPHI
¢ tomuuHOW cTeHku 12 MM (0,50 nroiiMa) uiam MeHee, IHaMETpOM OT 75 MM
(3 moiima) 1o 400 mm (16 nrOiIMOB), M3rOTOBICHHBIE W3 OJIHOIO MM OoJee
MaTepHUaIOB, UMEIOIIMX BBICOKOE 3HAYEHHUE OTHOLLIEHUS TPOYHOCTHU K IUIOTHOCTH,
yka3zanHbIxX B [IOSICHUTEJIbBHOM 3AMEYAHMMU k HacTosieMy pasneny.

C) Komnbua unm cunboHbI:

KoMmnoHeHThl, cHenuanbHO MpeiHAa3HAYEeHHblE WJIM IOJATOTOBJIEHHBIE IS
CO3/IaHMsI MECTHOH OIOpPBI U1l POTOPHOM TPyOBl WIIM COEMHEHUS psiZia POTOPHBIX
Tpy06. CunbpoHbI NPEACTABIAIOT COOOW KOPOTKHE LMIMHIPBI C TOJIIMHOMN
crenku 3 mm (0,125 mroitma) win MeHee, guameTpoM oT 75 mm (3 groiima) a0
400 mm (16 nmr0IMOB), UMEIOIIMX OJUH TOPpP W HM3TOTOBJICHHBIE W3 OJHOTO W3
MaTEepUajIoB, UMEIOIINUX BBICOKOE 3HAUEHNUE OTHOLIEHHSI IPOYHOCTH K IIOTHOCTH,
ykazanHbIX B [IOACHUTEJIBHOM 3AMEYAHUU k Hacrositiemy pasjieny.

d) [Teperoponxu:

Kommnonentsl B ¢opme aumcka guamerpom oT 75 mm go 400 mm (ot 3 1o
16 nroiiMoOB), cHenUalbHO MpeJHA3HAYCHHbIE WM TMOATOTOBICHHBIC IS
YCTAaHOBKM BHYTPU POTOPHOM TpyObl LEHTPUPYTH C IENbI0 H30JUPOBATH
BBIMIYCKHYIO KaMmepy OT TJaBHOM pa3leIuTeNbHOM KaMephl M B HEKOTOPBIX
ciaydasx Ui yJdydlmieHus —1upkyjsanuud  raza UF6  BHyTpu  riaBHOM
pa3eTUTENbHOM KaMephl POTOPHOM TPyObl M W3TOTOBJICHHBIE W3 OJHOTO W3
MaTepuaioB, UMEIOIINX BHICOKOE 3HAYCHHE OTHOIIECHUS MPOYHOCTH K TUIOTHOCTH,
ykazanHbix B [IOSSICHUTEJIbBHOM 3AMEYAHUU x Hacrositiemy pasjaeny.

e) BepxHue/HmKHUE KPBIIIKU:

Kommnonentsl B ¢dopme amcka auamerpoM ot 75 mm (3 mroiima) o 400 mm
(16 mroiiMoB), crenManabHO MPENHA3HAYEHHBIE WM IOATOTOBIEHHBIE TaKUM
0o0pa3omM, 4TOOBI TOUHO COOTBETCTBOBATH AMAMETPY KOHIIOB POTOPHOU TPyOBI U
6narogaps stomy ynep:xxkuatb UF¢ BHyTpu ee. DTH KOMIIOHEHTHI UCHOIB3YIOTCS
JUIsL TOro, 4ToOBl TOJACpPXKHUBaTh, YIEPKUBATh HIM COAEpKAThb B cebe Kak
COCTaBHYIO YacTh B3JEMEHTHl BEPXHErO MOJIIMITHUKA (BEpXHSS KpBIIIKA) WIH
CIly)kMTb B  KayecTBe Hecyllell  YacTh  BpalAIOUIMXCA  3JIEMEHTOB
AIIEKTPOJIBUraTeNIl W 3JIEMEHTOB HIKHETrO MOJIIMIHUKA (HIDKHSSL KpBIIIKA), U
U3TOTOBJISIIOTCS. M3 OJHOTO M3 MAaTepuajoB, HUMEIOIIMX BBICOKOE 3HAaUYCHHE
OTHOILIEHUS NPOYHOCTH K IUIOTHOCTH, ykasaHHbIX B [IOSACHUTEJIbBHOM
3AMEYAHWMU k nacrosimemy pasneny.



5.1.2.

[NOACHUTEJIbBHOE 3AMEYAHUNE

Jlnist Bpalaromuxcss KOMIOHEHTOB HEHTPU(YT UCHOIB3YIOTCS CIIEAYIONe
MaTepHaIbL:

a)  MapTEHCUTHOCTApElOIMe CTajd, MMEIOIIHEe MaKCHUMAaJbHBIH Mpeaen
2 .
npounocTi Ha pactskenne 2,05 x 10° H/m® (300 000 GyHT/KB. 10iiM) 1
Ooiee;

b)  aMIOMHHUEBBIC CIUIABBI, UMCIOIINE MAKCUMAIBHBIN MpENeNT MPOYHOCTH Ha
pactsoxenne 0,46 x 10° H/m? (67 000 ¢pyHT/KB. Qroiim) wim Goee;

C)  BOJIOKHHUCTBIE (HUTENIONOOHbIE) MaTtepuabl, MPUTOJHBIE JUTSt
WCIIOJIb30BAaHUSA B KOMIIO3UTHBIX CTPYKTypax M HMEIOUIME 3HAaYeHUs
yAEJIBHOro Moayis ymnpyrocta 12,3 x 10° M mim Gomnee W MAaKCHMATBHOTO
YIEIBHOIO Tpejesia MPOYHOCTU Ha pacTsokenue 0,3 x 10° win Goxee u
MaKCUMaJbHOIO  YAEJIBHOrO Ipelesaa IPOYHOCTH HA  paCTsKEHUE
0,3x 10°M wmm 6Gomee ("yaenpHBIA MOIYbh YHOPYTOCTH" - 3TO MOJIYJIb
IOura B H/Mz, JICTICHHBIA Ha YJAENbHBI BEC B H/M3; "MaKkCHMaITbHBIH
YIOENbHBIA Tpeaes MPOYHOCTA Ha pacTsKeHHe" - 3TO MaKCUMabHBINA
Mpenen MPOYHOCTH Ha PACTSKEHHE B H/M?, neneHHbI Ha YIETbHbIN
Bec B H/M.

CraTnyecKkue KOMIIOHEHTHI
a) TlogmmnHuKN ¢ MarHUTHOM ITIOJABECKOM:

CrienmanbHO TpeJHa3HAUYCHHbIE WU MOATOTOBJICHHBIE MOJIIMITHUKOBBIE Y3JIbI,
COCTOSIIIME M3 KOJIBLIEBOI'O MarHuTa, IMOJBEIIEHHOro B 00oiime, coiepxaluen
nemngupytomyto cpeny.  OOoiima wusrotaBnmuBaerca u3 crtoiikoro kK UFg
matepuana (cm. [IOSACHUTEJIBHOE 3AMEYAHMUE « pazneny 5.2.). Maruut
COCIMHSIETCSI C  TMOJIOCHBIM  HAKOHEYHHMKOM WM  BTOPBIM  MarHUTOM,
YCTAHOBJICHHBIM Ha BEPXHEH KpBIIIKE, ONKUCaHHOW B pazzaene S5.1.1. e). Maraur
MOXKET UMETHh (OPMY KOJbIAa C COOTHOIIEHHUEM MEXy BHEIIHUM U BHYTPCHHHM
JaMeTpaMu, MEHbIIUM Wi paBHbIM 1,6:1. Maruut moxer umerh ¢Gopmy,
o0ecrneunBawINy0 HadaiabHyt mponunaemocts 0,15 I'm/m (120 000 emaunun
CI'C) unu Gonee, UIM OCTaTOYHYI0 HaMarHMYeHHOCTh 98,5% wunu Gonee, wiu
MpOU3BECHNE WHAYKIMM Ha MaKCUMaJbHYI0 HAMNpsHKEHHOCTh ToJisi OoJee
80 k/lx/M® (107 Tc.D). Kpome OOBIYHBIX CBOICTB MaTepHala, HEOOXOINMBIM
Mpe/IBApUTENLHBIM YCIOBUEM SIBIISIETCS OTPaHHUUYEHUE OYEHb MaJIbIMU JIOIYCKaMH
(menee 0,1 mm wm 0,004 pgroliMa), OTKJIOHEHHMS MAarHUTHBIX OCEH OT
T€OMETPUUYECKUX OCeH WM obecredeHue o0co00il TOMOTEHHOCTH Marepuaia

Marbgura.
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b) INommmumauky/nemmndepsi:

CrneunaibHO  MpeIHAa3HAYEHHbIE  WJIM  TOATOTOBJICHHBIE  TOJUIUITHUKH,
COJIEp KaIHe y3el OCh/YIUIOTHUTENILHOE KOJBI[0, CMOHTUPOBAHHEIN Ha JieMmidepe.
Ochb OOBIYHO TpEACTaBISET COOOW Bal M3 3aKaJICHHOW CTaJId C OJHUM KOHIIOM B
dopme momycdepsl, U CO CPEICTBAaMHU IMOJCOSAMHEHUS K HIDKHEW KpBIIIKe,
onucaHHOM B pa3zgene 5.1.1. e), Ha gpyroM. Bai, omHako, MOeT OBITH COSAMHEH
C TUAPOAMHAMHUYECKUM moamunHukoM. Kombmo umeer ¢opmy TabieTku ¢
nonycepuyeckuM yriayOaeHHeM Ha OJHOW IMOBEPXHOCTH. ITHU KOMIIOHEHTBI
94acTO MOCTAaBJISIOTCS OTAENIBHO OT AeMIidepa.

c)  MouekysipHble HACOCHI:

CrenuaibHO ~ TpeJHA3HAYCHHBIC  WJIM  TOATOTOBJICHHBIC  IHJIUHAPHI  C
BBITOYCHHBIMU WJIM BBIIABIICHHBIMH BHYTPH CIUPAJIbHBIMH KaHABKAaMU U C
BBICBEPJICHHBIMA BHYTPU OTBEPCTUSMH.  THIOBBIMH pa3MepaMu SIBISFOTCS
cienyrwolue:  BHYTpeHHUH guamerp ot 75 MM (3 mroiima) no 400 mm
(16 mroiimoB), TommuHa ctenku 10 mwm (0,4 qroiima) wiu 6oee, ¢ AJIMHOM, paBHOM
nuameTpy wian Oonbpine. KaHaBkM OOBIYHO MMEIOT MPSIMOYTOJIBHOE MOMEPEYHOE
cedenue u riayouny 2 mm (0,08 mroiima) mium 6osee.

d)  Craropsl nBuTaTenei:

CrnenmanbHO TIpeAHA3HAYCHHBIC WJIM MOJITOTOBJICHHBIC CTaTOPBI KOJBIIEBOM
dbopMbl  JII  BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THUCTEPE3UCHBIX  (HIH
PEaKTUBHBIX) 3JEKTPOABUTaTEIeH MEPEMEHHOTO TOKa JJIsi CHHXPOHHOM paboThl B
yCI0BHUSX BakyyMma B auana3zoHe yactoT 600-2000 ' u B quanazoHe MOIIHOCTEH
50-1000 BA. Cratopsl cocTosT U3 MHOTO(a3HBIX 0OMOTOK Ha MHOTOCIIOMHOM
JKCJIC3HOM CCPACYHHUKE C HU3KUMHU IMOTCPAMH, COCTOAIICM M3 TOHKHUX IIJIACTHH,

00bruHO TonmHOU 2,0 MM (0,08 mroiima) wim MeHee.
e) Kopnyca/mpuemuuku nenrpudyru

KoMmmnoHeHThI, chenuanbHO TMpelHa3HaYeHHbIE WM TMOATOTOBIEHHBIC IS
pa3MenieHus B HUX COOpKU pOTOpHOU TpyObl razoBoil neHtpudyru. Kopmyc
COCTOUT M3 JKECTKOTO HUJIWHApPA ¢ TONMMHOW cTeHKku a0 30 mm (1,2 mroiima) ¢
MPEIU3UOHHO 00paOOTaHHBIMU KOHIIAMHU JUIsl YCTAHOBKU TOIIMITHUKOB MU C
OJIHUM WM HECKOJbKMMHU (JaHIaMu s MoHTaxa. (OOpaboTaHHBIE KOHIIBI
napajuieJIbHbl APYT JIPYTy W MEPHEHANKYJSIPHBI MPOAOJBLHON OCH IHJIMHIpa B
npenenax 0,05 rpagyca nian menee. Koprmyc MOXKeT Takke MpPeACTaBIATh COO0M
KOHCTPYKIIMIO STYEHCTOr0 THUIA ISl Pa3MEIIEHUs B HEM HECKOJIBKUX POTOPHBIX
Tpy0. Kopmyca usroraBnuBaroTcs U3 Matepuanon, kopposuectoiikux Kk UFs, nmm
3aIUIIAIOTCS MOKPBITUEM U3 TAKUX MATEpUAJIOB.



5.2.

5.2.1.

f)  JloBymku:

CrneunanbHO TpelHAa3HAYCHHbIE WM TMOATOTOBJICHHBbIE TPYOKH BHYTPEHHUM
nuametpom Ao 12 mm (0,5 mroiima) nnst uzBneuenus raza UFq u3 poropHoit TpyObl
o MeToxy TpyOku IIuto (T.e. ¢ OTBepcTHEM, HAPABICHHBIM HAa KPYTOBOW IMOTOK
raza B pOTOpHOW TpyOe, K MpUMEpPY, MOCPEICTBOM H3ruba KOHIA pagralbHO
PacmoI0KEeHHOU TPYyOKH), KOTOPhIE MOXKHO MPHUKPENUTh K IIEHTPAIBHON cucTeMe
u3BIeYeHHs ra3a. TpyOKH H3rOTOBJIEHBI M3 MaTEpPHUaoB, KOPPO3IUECTOHMKUX K
UFg, unu 3aMIaoTcst HOKPHITHEM U3 TAKHX MaTepUAIOB.

CrnenuaJIbHO NpeJHA3HAYEHHbIC WJIH IOArOTOBJEHHbIC BCIIOMOraTe/bHbIe
CHCTEeMbI, 00OpPyJ10BaHMe MW KOMIIOHEHTBHI [UI HCHOJb30BAHMS HA
ra3oueHTpu@yKHOi YCTAHOBKE M0 000ralieHUuIo

BBOJHOE 3AMEYAHUNE

BcnomorarensHbie cucTeMbl, 000py0BaHHE U KOMIIOHEHTBI T'a30LEHTPU(YKHOM
YCTAaHOBKM IO OOOralieHuI0 TMPEACTaBIAIOT CO0OM CHUCTEMBI YCTaHOBKH,
HeoOxoaumble a7 nonaun UFg B neHTpudyru, 1id cBs3U OTAETBHBIX HEHTpUpyr
MEXIy co0O0# C Ienaplo 00pa3oBaHUs KacKaaoB (MU CTyNEHEH), 4TOOBl TOCTHYb
Oonee BBICOKOTO oOoramieHuss W u3Biedb "mponykr" u "xBocTel' UFg wu3
neHTpudyr, a TaKke 000pyaoBaHUE, HEOOXOAUMOE U1l TIPUBEIACHUS B JICHCTBHE
ueHTpudyr wim g ynpasieHus yctaHoBkod. OObruHo UFg ucnapsercs us
TBEPIBIX BEUIECTB, IOMEIICHHBIX BHYTPH TIOAOTPEBAaCMbIX AaBTOKJIABOB, H
nojaercs B ra3oo0pa3Hoi Gpopme K meHTpudyram yepes CUCTeMY KOJIIEKTOPHBIX
TpyOompoBooB kackama. "llpomyktr" u "xBoctel" UFg, mnoctymnatomme w3
HEHTPU(YT B BUAE ra3o00pa3HbIX IOTOKOB, TAKXe IMPOXOAAT Yepe3 CUCTEMY
KOJIJIGKTOPHBIX TPYOOIPOBOJOB KAacKaJa K XOJOAHBIM JIOBYIIKaM (paboTaromum
npu temmneparype okoio 203° K (-70°C)), rie oHM KOHICHCHPYIOTCA M 3aTeM
MOMEIIAIOTCS B COOTBETCTBYIOIIME KOHTEWHEPHl A TPaHCIOPTUPOBKHU WIIH
xpaneHusi. Tak Kak ycTaHOBKa MO OOOTAIlIEHUI0 COCTOMT M3 MHOTUX THICSY
ueHTpudyr, coOpaHHBIX B  Kackajbl, CO3JAIOTCS MHOTOKUJIOMETPOBBIC
KOJUJIEKTOPHBIE TPYOONpOBOJbl KAaCKaJOB C THICSYaMU CBapHBIX IIIBOB, MPUYEM
CXeMa OCHOBHOW YacTH HMX COEAMHEHWH MHOTOKPAaTHO  IOBTOPSIETCS.
O6opynoBaHue, KOMIOHEHTbl U CHUCTEMBbI TPYOOIPOBOJOB H3rOTABIMBAIOTCS C
coOJII0/IEHEM BBICOKHMX TPEOOBAHUN K BaKYyyM-IUIOTHOCTH M YUCTOTE OOPaOOTKH.

Cucrembl nogavu/cucreMsl 0TBoAA ""'mpoaykra' u '"'xBocToB"

CHGIII/IaJ'II)HO NpeaAHAa3HAYCHHBIC WKW  MOATOTOBJICHHBIC  TCXHOJOIMYCCKUC

CHUCTCMBI, BKIIFOUYAKOIIUC:

MUTAOIINE aBTOKJIABHI (MM CTaHIIUMH), UCHOIb3yeMbie it mogaun UFg B
kackajel eHTpudyr npu gasiaeHuu g0 100 lla (15 GyHT/KB. q10iiM) B ipu
ckopocTH 1 Kr/4 unu 6oree;
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5.2.3.

5.2.4.
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necyOonmuMaropbl (WM XOJIOAHBIC JIOBYIIKH), HCIOJb3yeMbIe IS
BeiBenieHus UFg u3 kackanoB npu nasinenuu 1o 3 klla (0,5 ¢yHT/KB.110MM).
JlecyOnumaropsl  cocobHbl  oxnaxaatbes o 203°K (-70°C) wm
Harpesathes 10 343°K (70°C);

CTaHIMHU "mpoaykTa" u "XBocTOB", cHonb3yemble i nepemerieHus UFg B
KOHTEHHEPHI.

Ota ycTaHOBKa, 000pyJ0BaHHE U TPYOOIPOBOJBI MOTHOCTHIO HM3TOTABIMBAIOTCS
n3 croikux K UF¢ MarepuanoB WM 3allMINAIOTCS IMOKPBITUEM M3 HUX (CM.
[MOACHUTEJIbBHOE 3AMEYAHUE x panHOoMy pasaeny) ¢ CcOOMIOJeHHEM
BBICOKMX TPEeOOBaHMI K BaKyyM-IUIOTHOCTH U YUCTOTE 00pabOTKH.

MaluuHHBIe CHCTEMbI KOJ/UICKTOPHBIX prGOHpOBOIlOB

CrnenuanbHO NpeJHAa3HAYCHHbIE WM MOATOTOBJIEHHBIE CUCTEMBI TPYOOIPOBOIOB
U KOJUIEKTOpoB Juis yaep:xkanusi UFs BHyTpu neHTpudyKHBIX KackagoB. JTa CeTh
TpyOONpOBOJOB  OOBIYHO TpEACTaBiIsAeT co0oil cucrtemy c "TpoilHBIM"
KOJUJIEKTOPOM, U Kaxkaas LeHTpudyra coeirHeHa C KaKIbIM U3 KOJJIEKTOPOB.
CnenoBaTesnbHO, CXEMa OCHOBHOM YacTH HX COEIMHEHUS MHOTIOKpPaTHO
noBtopsercs. OHa MOJTHOCTHIO M3roTaBauBaeTca u3 croikux k UFg matepuanon
(cm.  TIOSACHUTEJIBHOE 3AMEYAHUE « Hacrosmemy pasneny) ¢
cOOJII0/IEHHEM BBICOKHMX TPEOOBAaHU K BaKYyM-IUIOTHOCTH M YUCTOTE 0OOPaOOTKH.

Macc-cniekTpoMeTpbl/McTOYHUKHA HOHOB 1151 UFg

CrenuanpbHO MpEJAHA3HAYCHHbIC WM  IOATOTOBJICHHBIC MArHUTHBIC —HJIH
KBaJIPYIOJbHBIC MAacCC-CIICKTPOMETPBI, CIIOCOOHBIC MPOU3BOIUTH MPSIMOW OTOOP
mpo0 mojgaBaeMoi Macchl, "mpoaykTa’ uiau "XBocToB" U3 ra3oBbix MoTokoB UFe 1
o0Jiafaronue moJIHeIM HabOpOM CIIEIYIOIINX XapaKTEPUCTHUK:

1. yIenbHas pa3peliarolias CiocoOHOCTh 1Mo Macce cBbitie 320);

2. COACPIKAT NICTOYHUKHN MOHOB, U3TOTOBJICHHLIC U3 HUXPOMA HUJIKM MOHCJIA UJIN
3alIUINCHHBIC ITIOKPLITUEM M3 HUX, HJIA HUKCIIUPOBAHHBIC,

3. coJiepKaT MOHU3AIMOHHBIE UCTOYHUKU ¢ OOMOApAMPOBKOI 3JIEKTPOHAMU;
4. CoJIepKaT KOJIJIEKTOPHYIO CUCTEMY, PUTOAHYIO JUIsl U30TOMHOTO aHAJIN3A.
IIpeoOpa3oBaTes i YACTOTHI

[IpeoOpazoBarenu 4acTOThl (TaK)Ke U3BECTHBIE KAK KOHBEPTOPHI WM WHBEPTOPHI),
CHEIMAILHO TPeIHA3HAYCHHBIC WM ITOJATOTOBJICHHBIC IS TUTAHHUS CTaTOPOB
JIBUTATENEH, OnmpeneNeHHbIX B moAnyHkTe 5.1.2. d), win 4acTu, KOMIIOHEHTHI U
moICOOPKM TaKUX IMPeoOpa3oBaTeseii 4acTOThI, OOJIAAIONINE MTOJIHBIM HaOOpOM
CIICAYIOUINX XapaKTePUCTHUK:



5.3.

5.3.1.

l. MHoOroda3HbIi BeIX0] B AuamnazoHe ot 600 o 2000 I';

2. BBICOKas CTa0MIBLHOCTD (CO cTabuiu3anueit yactotel gyuie 0,1%);
3. HU3KHE HEeJTMHEeHbIe HcKaxeHus (meHee 2%);
4. KO3 QULMEHT moJie3HOoro AeicTBus cabiiie 80%.

[NTOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnennoe Bbllle 000PYJOBaHUE BCTYMAET B HEMOCPEACTBEHHBI KOHTAKT C
TexHosornueckuM T1azoM UFg WM HENmOCpeICTBEHHO YMpaBisieT paboToi
HEeHTPU(YT U MPOXOKACHUEM raza OT HeHTPUPYTH K IEHTpUPyTe U U3 Kackaja B
Kackajl.

Kopposuectoiikue k UFs MaTepuansl BKIIOYAIOT HEPKABEIOUIYIO CTajb,
ATFOMUHUN, aTIOMHHHEBBIC CIUTaBBbI, HUKEIh WM CIUIaBbl, coaepkamue 60% u
0oJiee HUKES.

CrnenuajabHO npeaHasHa4YC¢HHbIC HJIN nmoaAroToBJIC€HHbIC C60pKI/I H
KOMITIOHEHTHI JJIsl UCITOJIB30BaHUA IPH Fa30):[l/l(l)q)y3I/IOHHOM oﬁorameﬂnn

BBOJIHOE 3AMEYAHUWE

[Ipu razomuddy3uoHHOM MeToAe pas3AelieHHus H30TOMOB YpaHa OCHOBHOM
TEXHOJOTHYECKON cOopkou SIBJISICTCSI CIielIMaIbHBII MTOPUCTHII
razoaudy3noHHBIN Oaphep, TEIIIOOOMEHHUK IS OXJAXACHHS raza (KOTOPBIH
HarpeBaeTcsl B Mpoliecce CKATUsl), YIUNIOTHUTEIbHBIC KJIalaHbl U PETYIUPYIOIIne
KJanaHbl, a Takxke TpyOOnpoOBOIbI. [Tockonbky B razoauddy3noHHON
TEeXHOJOTHH wucrnoyb3yercs mectudropucteiii ypan (UFg), Bce obopymoBaHue,
TPyOOIPOBOBI U MIOBEPXHOCTH M3MEPUTEIBHBIX MPHOOPOB (KOTOPBIE BCTYMAIOT B
KOHTAaKT C Ta30oM) JOJDKHBI M3TOTaBIMBATHCA M3 MAaTEpUAOB, COXPAHSIOLINX
crabupHOCTh NpH KoHTakTe ¢ UFq. T'azonud¢ys3nonHas ycTaHOBKA COCTOUT U3
psiia Takux cOOpOK, TaK YTO MX KOJMUYECTBO MOXKET OBbITh Ba)KHBIM IOKa3aTeleM
KOHEYHOT'O TpeTHA3HAYCHHUS.

I'azonndPysuonunie 6apbepbl

a) CoeuuanbHO IpeJHa3HAYEHHbIE WM MOATOTOBJIEHHBbIE TOHKHE, TIOPUCTHIE
¢buneTpsl ¢ pazmepom mop 100-1000-A (anrctpem), Tonmunaoi 5 mwm (0,2 mroiima)
WA MEHBIIIE, a U TpyOdaTsix ¢popM auameTpom 25 MM (1 ar0iim) Wiy MeHbIIe,
U3TOTOBJIEHHBIE W3 METANIMYECKHX, IOJIMMEPHBIX WIM KEepaMHYECKHX

MarepuanoB, koppo3uectoikux k UFq, u

b) cmenmankHO  TMOATOTOBJICHHBIC  COCIWHECHHUS WM  TOPOIIKH IS

HU3TOTOBJICHUA TaKUX q)HHI)TpOB. Taxue COCAUHCHHA M IOPOIIKH BKIIOYAKOT
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HUKENb WM CIUIaBbl, cojepxamue 60% wuiau Ooiee HUKENs, OKCUI aTOMUHUS
win croiikue Kk UFg monmHOCThIO GTOPUPOBAHHBIE YTIEBOIOPOAHbBIE TTOJIMMEPHI C
guctotor 99,9% wunu Gonee, pasmepom wyacTuil MeHee 10 MKM M BBICOKOU
OJTHOPOJHOCTBIO YACTHUI] MO KPYMHOCTH, KOTOpbIE CHEIHAIbHO IMOATOTOBJICHbI
JUTSl I3rOTOBJIEHUS Ta30Au(Hy3MOHHBIX 0aphEpOB.

Kamepsl nuddyzopos

CnenmanbHO  TNpeTHA3HAUYEHHBIE WM TOATOTOBJICHHBIE  T€PMETUYHBIC
nUIMHApUYecKre cocyasl auamerpoM Oosee 300 MM (12 AroiiMOB) M JTMHOM
6omee 900 MM (35 mr0HMOB), UM IPSIMOYTOJIBHBIE COCYAbl CPABHUMBIX Pa3MEpOB,
MMEIOIME OJMH BITyCKHOW M JIBa BBIYCKHBIX MaTpyOKa, TUaMeTp KaKIOro M3
KOTOpbIX Oonee 50 MM (2 mroiiMa), JUIsi IOMEIIEHUS B HUX Ta3oauddy3noHHBIX
0aprepoB, U3rOTOBJICHHBIE M3 CTONKUX K UF¢ MarepwanoB Wiu 3alIWIEHHBIC
MOKPBITUEM U3 HUX, U NpeJHa3HAYeHHbIE JUIsl YCTAHOBKH B TOPU30HTAIBHOM WIIN
BEPTUKAJIBHOM IOJI0KEHUH.

Kommnpeccops! u razoanyBku

CrenmanbHO TpeAHA3HAUYEHHBIC WM TOJTOTOBIEHHBIE OCEBbHIE, IEHTPOOEKHBIC
WM 00BEMHBIE KOMIIPECCOPBI, UJIH Ta30/lyBKU C IPOU3BOAUTEIHLHOCTHIO Ha BCOCE
1 M°/MuH umm 6onee UF¢ 1 ¢ maBneHneM Ha BBIXOJIE OO HECKOJLKUX coTeH Kklla
(100 ¢yHT/KB. qI0¥IM), IpEAHA3HAYCHHBIC JIJIS JOJTOBPEMEHHON JKCILTyaTalluu B
cpene UFg ¢ anekTpoaBurareneM COOTBETCTBYIOMIEH MOIIHOCTH MK O3 Hero, a
TaK)Ke OTJIEJTbHBIE COOPKH TAKUX KOMITPECCOPOB U Ta30lyBOK. DTH KOMIIPECCOPHI
U Ta30QyBKHM MMEIOT Iepernaj JaaBieHus oT 2:1 no 6:1 m M3roraBauBarOTCs U3

crorikux Kk UFs MaTepraioB MM MOKPBIBAKOTCS UMU.
Y1oTHeHUs! BpalalIUXCs BAaJI0B

CrienuaibHO TPEHA3HAYCHHBIC WIIA TOJATOTOBIICHHBIC BaKyyMHBIC YIUIOTHCHWSI,
YCTaHOBJICHHBIC HA CTOPOHE MOAAaYy U Ha CTOPOHE BBIXOJA /ISl YIUIOTHCHUS Baia,
COCIUHSIONIETO POTOP KOMIIPECCOpa MM Ta30/lyBKU C MPUBOIHBIM JBUTATEIIEM, C
TeM 4ToObl 00eCnednTh HANEKHYI TepMETU3alMI0, MPEAOTBPAIIAOILYIO
HATEKaHUE BO3yXa BO BHYTPEHHIOK KaMepy KOMIIpeccopa WM Ta30dyBKH,
kotopasi HamonHeHa UFs. Takue yrmiaoTHeHHS OOBIYHO MTPOEKTUPYIOTCS Ha
CKOpPOCTh HaTeKkaHus 0ydepHoro raza menee 1000 cM’/MuH (60 mroiiM’/MuH).

Tem1oo0MeHHUKH 114 oxJaa:xkaeHus UK,

CHCHI/IaHBHO npeaHa3Ha4YCHHbIC HJIIM  IIOATOTOBJICHHBLIC TCHJIOO6M6HHI/IKI/I,
W3TrOTOBJICHHBIE M3 CTOMKHX K UF@ MAaTCPHAJIOB WM IIOKPBITHIC HWMH (33
HCKIIFOYCHHUECM HepmaBeIomeﬁ CTaJ'II/I), nin MCIAbIO, NJIIN JIFOOBIM COYETAHHEM ITUX
MCTAJIJIOB U paCCUUTAaHHBIC Ha CKOPOCTb MU3MCHCHUA NAaBJICHHUA, ONMPCACIIAIOIICTO



54.

5.4.1.

yteuky, menee 10 I1a (0,0015 ¢pyHnT/kB. mroiiM) B yac mpu mepenajae NaBlIeHUS
100 xITa (15 pyHT/KB. grotim).

CnenuajJibHO NpeJHA3HAYEHHbIC WJIH MOArOTOBJECHHbIC BCIOMOraTesbHbIe
CHCTEeMbI, O00OpPYI0BAHHE W KOMIIOHEHTbI /Uil HCHOJb30BAHUS MPH
razoaudpPy3noHHoM o00rameHun

BBOJIHOE 3AMEYAHUNE

BcromorarenbHble  cHCTEMBI,  O0OpyJOBaHWE ©W  KOMIIOHEHTHI  JISI
ra3zonuppy3MOHHBIX YCTAaHOBOK IO OOOTAIICHHUIO MPEACTABISIOT OO0 CHCTEMBI
yctanoBkH, HeoOxoaumble s nonaun UFs B razoauddysuonnyro cOopky, s
CBSI3M OTAETBHBIX COOPOK Mex Iy co00i 1 00pa3oBaHUs KACKaJa0B (MM CTyIICHEH)
C TEJIbI0 TIOCTENEHHOTO JIOCTHXKEHUS 00Jiee BRICOKOTO 00O0TaIleH s M N3BIICUCHUS
"mponykta" u "xBoctoB" UFs wu3 nuddy3noHHBIX KackKaJoB. Beuny
BBICOKOMHEPIIMOHHBIX ~ XapakTepucTuk  Iud@dy3MOHHBIX  KackaJgoB  Ji00oe
npepeiBaHle HMX paboThl, OCOOEHHO HMX OCTaHOBKA, MPUBOAAT K CEPhE3HBIM
nocneActeusiM.  CrenoBaTenbHO, Ha ra3oAu(@y3UOHHON YCTaHOBKE Ba)KHOE
3HaYCHHE HMMCIOT CTPOTOe MW TIOCTOSHHOE IIO/IEpPKaHue BaKyyMa BO BCEX
TEXHOJOTHYECKHX CHCTEMaxX, aBTOMATHYECCKas 3allluTa OT aBapuii W TOYHOE
ABTOMATUYECKOE pETyJIMpPOBaHHE IIOTOKA rasa. Bce »aT0 mpuBOIMT K
HEOOXOJUMOCTH OCHAIICHHSI YCTAHOBKH OOJIBIITNM KOJUYECTBOM CIICIIHATHHBIX

U3MEPUTEIIBHBIX, PETYIUPYIOIIMX U YIPABJISIOLIIUX CUCTEM.

O6b1uno UF¢ ucnapsieTrcss U3 TWIMHIPOB, OMEUICHHBIX BHYTPH aBTOKJIABOB, U
momaercsi B ra3zoo0pa3Hoi ¢opMe K BXOJAHBIM TOYKAM 4Yepe3 CHUCTEMY
KOJUIEKTOPHBIX TpyOONpOBOJIOB KacKaja. "lponyxt" u "xBoctel" UFg,
MOCTYNAIOUIME M3 BBIXOAHBIX TOYEK B BHJE ra3000pa3HbIX MOTOKOB, IMPOXOIST
Yyepe3 CUCTeMYy KOJUIEKTOPHBIX TpPyOOmpoBOAOB Kackana JHOO K XOJOJHBIM
JIOBYIIIKAaM, JHOO K KOMIIPECCOPHBIM CTAaHLUAM, rae razooopasusiii motok UFg
CKMKAeTCsl M 3aTeM IIOMELIAETCsl B COOTBETCTBYIOLIME KOHTEHHEpHI MJIs
TPaHCHOPTUPOBKM MM XpaHeHus. [lockonbky razoanddy3noHHas ycTaHOBKa MO
oOorameHnio HUMeeT OOoNbIlIoe KOIUYEeCTBO razoAu(@dy3uoHHBIX COOpOK,
COOpaHHBIX B KacKajJbl, CO3/AIOTCS MHOIOKMJIOMETPOBBIE KOJJIEKTOPHBIE
TpyOOIPOBOJBI KACKAJOB C ThICAYaMM CBApHBIX LIBOB, IPUYEM CXEMa OCHOBHOM
YaCTU UX COEMHEHMH MHOTOKpaTHO MoBToOpsiercss. OO0pyaoBaHUE, KOMIOHEHTHI
U CHUCTeMbl TpyOONpPOBOJOB M3rOTaBIMBAIOTCS C COOJIOACHUEM BBICOKUX
TpeOoBaHUil K BaKyyM-IIJIOTHOCTU U YUCTOTE 0OPabOTKH.

Cucrembl mogavyu/cucremMsbl 0TBOAA "'mMpoaykTa’ u '""XBocTOB"

CHCIII/IaJ'IBHO npe€aHa3HAYCHHBIC HJIN IIOATOTOBJICHHBIC TEXHOJIOTMYCCKUEC
cucTeMbl, criocoOHble padoTarh npu gasineHnn 300 [a (45 yHT/KB. mioiim) uau

MCHECC, BKJIIO4as:
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MUTAIONINE aBTOKJIABbI (UM CHUCTEMBI), HCToNb3yeMble ais noaayn UFg B
razoanddy3MoHHBIC KaCKaIbl,

necyomuMaropsl (MM XOJIOJHBIE  JIOBYIIKH), HCHOJb3yeMble s

BeiBefieHnst UFq u3 razonudpy3noHHBIX KacKaoB;

craniuun  coxmxenus, rae UFg B razooOpasHoit ¢opMe w#3 Kackana

CXKHMACTCA U OXJIAXKAACTCA 10 ) KHAKOT'O COCTOAHUA,

CTaHIIMM "mpoayKTa" WM "XBOCTOB'", UCHOJB3yEeMbIE IJIsI MEPEMELICHUS
UF¢ B KOHTEHHEPBHI.

CucremMbl KOJJIEKTOPHBIX TPYOONIPOBO/10B

CrenmaibHO TpeHA3HAYEHHBIC WJIM MOATOTOBJICHHBIE CHCTEMBI TPYOOIIPOBOIOB
U CHCTeMBI KOJUIEKTOpoB misa yaepxkanus UFg BHyTpm Trazoaunddy3rnOHHBIX
KacKaJoB. JTa CEeTh TPyOOMPOBOAOB OOBIYHO MPEICTABISET COOOW CHCTEMY C
"MBOMHBIM" KOJUICKTOPOM, TJ€ KaXaas sueika COCIMHEHAa C KaXIbIM U3

KOJJIEKTOPOB.
BakyymHbIe cucTeMbI

a)  CoenuanpHO  TNpenHAa3HAUYEHHBIE WM TOJTOTOBJICHHBIE  KpPYITHBIC
BaKyyMHbI€ MAarucTpaid, BaKyyMHBIE KOJUJIEKTOPHl M BaKyyMHBIE HAacOCHI
IPOM3BOANTEILHOCTEIO 5 M /MuH (175 dyT/mMuH) wiu Goree.

b) BakyymHBIE HAcOCHI, CHENHMAIBbHO TMpeJHA3HAYEHHBIE ISl paboThl B
conepxameit UFg arMocdepe W HM3roTOBICHHBIE W3 ATIOMHUHUS, HHUKEIS WIA
CIUIaBOB, cojepkauux Oosee 60% HUKeNs WM MOKPBHITHIE UMH. OTH HACOCHI
MOTYT OBITh M POTAIIMOHHBIMU, WJIM TIOPIITHEBBIMHU, MOTYT UMETh BBITECHSIOIITHEC
U (QTOPUCTOYTICPOIHBIC YIJIOTHEHHUS, a TAaKXKe B HUX MOTYT IPUCYTCTBOBAThH

CIICaJIbHBIC pa60qne KHUIKOCTH.
Cneuna.m;nble CTOIIOPHBIC H PEryJIMpyromue KjiaanaHbl

CrenuanbHO  TpeJHA3HAYCHHBIE WM  [OATOTOBJICHHBIE  PYYHBIE  WIH
ABTOMAaTUYECKUE CTOTOPHBIE M PETYIUPYIONIME KIanaHbl CHIb()OHHOTO THIIA,
n3rotoBieHHble U3 ctoiikux Kk UF¢ Marepuanos, auamerpoMm ot 40 go 1500 mm
(1,5 mo 59 nroiiMOB) [JIsl YCTAaHOBKM B OCHOBHBIX M BCIIOMOTATENbHBIX CHCTEMAaxX
ra3oau¢y3MOHHBIX YCTAHOBOK 10 00OTAIIEHHUIO.

Macc-cnekTpoMeTpbl/ucTOYHUKH HOHOB 11 UF

CrenuanbHO TpeIHAa3HAYCHHbIE WM IOATOTOBJICHHBIE MAarHUTHBIE WM
KBaJIpYMOJbHBIE MacC-CIEKTPOMETPBI, CIOCOOHBIE MPOU3BOAUTH MPAMOM
otOop mpobd mogaBaeMoi Macchl, "PoayKTa" WM "XBOCTOB'" M3 Ta30BBIX



5.5.

notokoB UFs wu oOmagaroniye TOMHBIM — HAOOpOM  CIEMYIOMIMX

XapaKTePUCTHUK:
1.  ynenpHas paspemiarouiasi CmocoOHOCTh Mo Macce cBbiie 320;
2. COACPIKAT NICTOYHUKH MOHOB, U3IrOTOBJICHHBIC U3 HUXPOMA WJIM MOHECIIA UIIN

3aIUIIEHHBIE TIOKPBHITUEM W3 HUX, WM HUKEITUPOBAHHBIC;
3.  conep)KaT MOHM3AIMOHHBIE HCTOYHUKU ¢ OOMOAPAUPOBKOM SIIEKTPOHAMU;
4.  couepxkaT KOJUJIEKTOPHYIO CUCTEMY, IPUTOJIHYIO JIJIsi U30TOMMHOTO aHAJIK3a.

I[NOACHUTEJIbHOE 3AMEYAHUWE

[lepeuncnenHnoe Bbllie 000PYJOBaHUE BCTYMAET B HEMOCPEACTBEHHBIM KOHTAKT C
texHonoruueckum razoM UFs, 0o HemocpencTBEHHO pPEryiIupyeT MOTOK B
mpezaenax Kackajna. Bce MOBEpXHOCTH, KOTOpbIE BCTYNAOT B KOHTAaKT C
TEXHOJIOTMYECKUM Ta30M, LEJIUKOM H3roTaBiauBaroTcs U3 cToMkux K UFg
MaTepuaioB WIH IMOKpPbIBAIOTCS UMHU. Jlns meneil pas3nennoB, OTHOCAIIMUXCS K
razoauddy3MOHHBIM  YCTpOMCTBaM, MaTepuaibl, Kopposuectoiikue kK UFg,
BKJIFOYAIOT HEP’)KABCIONIYI0 CTallb, AJIIOMUHUN, AJFOMHUHUEBBIE CIUIABBl, OKCH]I
QIIOMUHUSA, HUKEJIb WK CIUIaBbl, copepskamme 60% uiu 6ojiee HUKEIs, a TakKe

croiikue k UFs monmHOCThIO0 (PTOPHPOBAHHBIE YTIIEBOAOPOIHBIEC TOTHMMEPHI.

Cneuua.m)ﬂo NnpeaAHasHAYCHHBIC HJIHN noAroToBJCHHbIC CHUCTEMBbI,
060pyn03aﬂne N KOMIIOHCHTBI JId MCHOJb30BAHHA Ha YCTaHOBKax
AIPOAUHAMHUIECCKOI'O 060ramemm.

BBOJIHOE 3AMEYAHUNE

B mpomeccax a’pommHamuyeckoro oboramenus cMmech razoobpasnoro UFg u
JIETKOro Tra3a (BOAOPOJ WJIM TeIHil) C)KMMAaeTcs U 3aTeM IPOITyCKaeTcsl uyepes
pasfendoolye 3JEMEHTbl, B KOTOPBIX M30TOIMHOE pa3JelIeHuE 3aBEpILIAeTCs
IIOCPEACTBOM MOJYYEHHUs] OOJBIIMX LEHTPOOEKHBIX CHJI 10 TI'E€OMETPHUH
KPUBOJINHEMHOW CTEHKH. YCHEIHO pa3paboTaHbl JBa Ipolecca 3TOr0 THIA:
IPOIIECC COIUIOBOTO pasfefieHuss M Ipolecc BUXpeBoMl TpyOku. Jlns oboux
IIPOLIECCOB  OCHOBHBIMM  KOMIIOHEHTAMM  KacKala pa3feicHUs  SBIAIOTCS
WIMHAPUYECKUE  KOpIyca, B  KOTOPbIX  pa3MeIleHbl  CIelUalbHble
pasjenuTenbHble  3JEMEHThl (Comjia WIM BUXpEBble TpPYOKH), TIa30BbIE
KOMIIPECCOPbI M TEINIOOOMEHHUKHU M yAaleHUs oOpa3yoLerocst mpu CxaTuu
Tteria.  JIs a’poAMHAMHUYECKHMX YCTAaHOBOK TpeOyeTcss WeNbld psii Takux
KacKaJioB, TaK 4YTO HMX KOJIMYECTBO MOXET CIYXKUTh BaXKHBIM YyKazaTelleM
KOHEYHOI0 Hcmoib3oBaHus.  [loCKoNbKy B a3poJMHAMUYECKOM IIpoIecce
ucnonszyercsi UFg, mnoBepxHOCTH Bcero o0opynoBaHus, TpyOONpoBOIOB U
M3MEPUTENIbHBIX MPUOOPOB (KOTOPHIE BCTYIAIOT B KOHTAaKT C Ta30M) JOJIKHBI
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H3TOTAaBJIMBATBCA U3 MATCPHAIIOB, COXPAHAIOIINUX YCTOﬁQHBOCTB IIpU KOHTAKTEC C
UFe.

I[TOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncienHnple B HACTOSIIEM  pa3jelie  DJIEMEHThl  BCTYNalOT B
HEMOCPEICTBEHHBIM  KOHTAKT C  TexHojormdeckum razom UFg  num6o
HEMOCPEICTBEHHO PEryJUPYIOT MOTOK B Mpeaenax Kackaga. Bce moBepxHoCTH,
KOTOpbIE BCTYNAKOT B KOHTAKT C TEXHOJIOTMYECKUM Ta30M, LEIUKOM
M3TOTaBIMBAIOTCA U3 CTOMKUX K UFg MaTepuanoB WK 3aILMILECHBI IOKPBITUEM U3
TaKUX MAaTepUaJIOB. Jnsa weneir pasnena, OTHOCAILErOCS K AJIEMEHTaM
a’poJMHaMUYecKoro oOoramieHus, kopposuectoiikue K UFg Martepuans
BKJIIOYAOT Me€/lb, HEPKABEIOLIYIO CTallb, AJIFOMUHHUH, ATOMUHUEBBIE CIUIABBI,
HUKEJIb WIHM CIUIaBbI, cojepkamue 60% wmnm O0ojiee HUKENs, a TakKe CTOMKHE K
UF¢ motHOCTBIO (pTOPHUPOBAHHBIC YTIIEBOIOPOIHBIC TOTHUMEDHI.

PasneaurteanHbIE comia

CrienmanbHO IpeHA3HAYCHHBIE WM MTOATOTOBJICHHBIE PA3JEIUTENIbHBIE COIUIA U
ux coOopku. PasznenuTenpHble CcOIUIa COCTOSAT W3 INEIEBUIHBIX H30THYTHIX
KaHaIOB ¢ paamycoM m3ruba menee 1 mm (oObrano ot 0,1 mo 0,05 mwm),
koppo3uecTolkux K UFs, 1 IMEIOMMX BHYTPEHHIOK PEXKYLIYI0 KPOMKY, KOTOpast
paszzesiser NpoTeKaroLUil uepes3 CoIuio ra3 Ha 1Be (paKiuu.

Buxpesbie TpyOKH

CrienpanbHO TpeJHa3HAYEHHbIE WM IOATOTOBJICHHbIE BUXPEBbIE TPYOKM M HX
coopku. BuxpeBble TpyOKH HMMEIOT LMIMHAPUYECKYIO WM KOHYCOOOpa3HYIO
dbopMy, M3TOTOBIIEHBI U3 KOppo3uecToikux Kk UF¢ MarepranioB WU 3alUIICHBI
MOKPBITUEM M3 TaKUX MaTepuanoB U uMerT nuamerp oT 0,5 cMm 1o 4 cM npu
OTHOLICHUU AMUHBI K auamerpy 20:1 mnm MeHee, a Takke OIHO WM Oojee
TaHTeHIMAJIbHOE BXOJHOE OTBEepCTHE. TpyOKH MOTYT OBITH OCHAILEHBI OTBOJAMHU
COIUIOBOTO THIIa HA OJHOM MJIM Ha 0OOMX KOHIIaX.

[TOACHUTEJIBHOE 3AMEYAHUNE

[TuTarenbHbli Ta3 MOCTYNAaeT B BUXPEBYIO TPYOKy MO KacaTeIbHOH € OJHOrO
KOHLIA WM 4Yepe3 3aKpy4YMBAIOIIME JIONMATKU WIM Yepe3 MHOIOYUCIICHHBIC
TaHTeHIMaJIbHbIC BXOJIHbIE OTBEPCTHUS B/I0JIb TPYOKH.

Kommnpeccops! u razogyBku

CHCI_[I/IaJ'IBHO NpeAHAa3HAYCHHBIC HWJIM IMOAT'OTOBJICHHBIC OCCBBIC, I_IeHTpI/I(by}KHBIC
U1 00BbEMHBIE KOMIIPECCOPLI nin ra301yBKH, HN3TOTOBJICHHBIC u3
KOppOSHeCTOﬁKHX K UF6 MAaTCpPHaAJIOB, WK 3alIUIICHHBIC IMOKPBITUEM M3 TAKHUX
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3
MaTepUajoB, MPOU3BOAUTEIHLHOCTHIO Ha BXojae 2 M /MuH unu 6osee cmecu UFq u
HECYIIIEro rasza (BOAOpO/ WU TeNuii).

I[TOACHUTEJIbBHOE 3AMEYAHUE

Takue xKoMmmIpeccopsl U Ta30AyBKH OOBIYHO MMEIOT Tiepeman aaBieHus ot 1,2:1
Jo 6:1.

YniaoTHenus Bpamiaroumuxcs BajioB

CHCHI/IaJ'IBHO MNpe€aHa3sHAYCHHBIC 501041 IOATrOTOBJICHHBIC YILUIOTHCHUA
BPAIIAONINXCS BAJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJIA4M M Ha CTOPOHE BBIXOa
IUTSL YIUIOTHEHHMS Bajla, COSUHSIONIEI0 POTOP KOMIPECCOpa MM POTOP ra30/1yBKH
C MPUBOAHBIM ABUIATCIIEM, C TCM 4TOOBI 00ECIIEYUTE HAaACKHYI IepMCTU3alUIO,
npeaoTBpallarolly0 BbIXO TCXHOJIOIMYCCKOr'o ra3da Uikl HAaTCKAaHUC BO3AyXa U
YIUIOTHSIOLIIETO Tra3a BO BHYTPEHHIO KaMepy KOMIIPECCOpa WM Ta30yBKH,
KoTopas 3arnonHeHa cMmecbto UF 1 Hecyiero rasa.

Ten1000MeHHUKHN AJIA OXJIAKACHUA ra3a

CHCL[I/IaJ'IBHO NpeaAHa3HAYCHHLIC WM  IMOATOTOBJICHHBIC TCHJ'IOO6MCHHI/IKI/I,
HU3TOTOBJICHHBIC M3 KOpp03HeCTOﬁKHX k UFg MaTCpHaJIOB HIIM 3alIUWIICHHBIC
IIOKPBITUEM M3 TAKUX MATCPHUATIOB.

Ko:xyxu pa3iensiioniux 3J;ieMeHTOB

CHCI_[I/IaJ'IBHO NpeaAHa3Ha4YCHHbIC WJIM IIOATIOTOBJICHHBIC KOXKYXH Pa3ac/IAromnux
OJICMCHTOB, H3IOTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K UF@ MaTCpHaJioOB MU
3alMIICHHBIX TIOKPBITUEM M3 TaKHUX MATCpUaaoB, I IOMCUICHHUA B HHUX

BUXPEBBIX TPYOOK WM pa3IeIUTENbHBIX COMEN.
[TOACHUTEJIBHOE 3AMEUYAHUE

OTH KOXYXH MOTYT MPEJCTaBIATh COOOW HMWIMHAPUYECKHE KaMmephl TUaMETPOM
6onee 300 MM u anmuHOM 60stee 900 MM WM IPAMOYTOJIBHBIE KaMEPhl CPABHUMBIX
pa3MepoB U MOTYT OBITh MPEJHA3HAYCHBI JUII YCTAHOBKH B TOPU30HTAIBHOM WIIH

BEPTUKAJIBLHOM TOJIOKEHUH.
Cucrembl nogauu/cucreMsl 0TBoAA '"mpoaykra' u '"'xBocToB'

CHCL[I/IaJ'IBHO NpeaAHa3HAYCHHBIC WM  MMOATOTOBJICHHBIC  TCXHOJIOTMYCCKHUC
CHUCTEMBI U1 060py,[[OBaHI/I€ JJIA 000TraTUTEIbHBIX YCTaHOBOK, U3TOTOBJICHHBIC U3
KOppOSHeCTOﬁKHX k UFg MAaTCpHAJIOB WKW 3alIUIICHHBIX ITOKPBITHEM H3 TAKHUX
MaTCpHaIoB, BKIIHOYAIOIIUC!

a) MUTAIOIINE ABTOKJABBI, MEYU WM CUCTEMBI, UCIOJIb3yeMble ISl MOAauu
UF; s mporecca oboramieHust;
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5.5.10.

5.5.11.
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b)  nmecybmumaTtopsl (WM XOJIOAHBIE JIOBYIIKH), HCIIOJb3yeMble IS
BeiBeZieHus1 Harpetoro UF¢ n3 mpomecca oboramieHus Ist MOCiIe Iy oero
nepeMenIeHus;

C) CTAaHLIMM OTBEP)KIACHUS WIH CKWKEHUs, HUCIIOJIBb3YEMbIE JJIs BBIBEICHMUS
UF¢ u3 npouecca oboramenus mytem cxarus u nepeBoga UFs B sxuakyro
WIH TBEpAyIo (hopmy;

d) CTaHIMM "mponaykra" WM "XBOCTOB", MCHOJIb3yeMbIE AJIS HEPEMELICHUS
UF¢ B KOHTEMHEPBIL.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO0B

CrienmanbHO IIpeHA3HAYEHHbIE WM MOATOTOBJICHHBIE CUCTEMBI KOJUIEKTOPHBIX
TpyOOIPOBOJOB, M3rOTOBICHHBIE M3 KopposuecToiikux k UFg MarepuanoB win
3aILMIIEHHBbIC MTOKPBITUEM U3 TaKUX Marepuasnos, mid yuepxkanus UFg BHyTpHu
a’pOJMHAMUYECKHUX KacKaJoB. OTa CeTb TPyOOIPOBOJOB OOBIYHO MPEJCTABISACT
coboif cucteMy ¢ "IBOMHBIM" KOJJIEKTOPOM, IJle KaXbli Kackaja WM TpyImna
KaCKaJlIOB COEJUHEHBI C Ka)XKJIbIM U3 KOJUIEKTOPOB.

BakyyMHbIe cCTeMbI M HACOCHI

a) CroeumanbHO TIpeHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIE BaKyyMHBIC
CUCTEMBI, IPOU3BOIUTEIHLHOCTBIO HA BXOJIE 5 M>/MHUH 11 Ooiiee, cocTodIEe U3
BaKyyMHBIX MarucTpajiei, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAcOCOB, U
npeAHa3HaueHHbIe 17151 paboThl B comepkamux UFg ra3oBeix cpemax.

b)  BakyyMHBIe HacOCHI, CIIEIIUAILHO TIPEeIHA3HAYCHHBIE WIIH MTOATOTOBJICHHbBIE
st pabotel B conmepkammux UFg Ta3oBbIX cpenax M HW3TOTOBJICHHBIE W3
koppo3uecToiikux kK UF¢ mMarepuanioB wiM 3allUIICHHbIE MOKPBHITHEM M3 TaKUX
MaTepuajoB. B 3THX Hacocax MOTYT HCHOJb30BaThCS (TOPUCTO-YTIIEPOIHBIC
YIUIOTHEHHUSI U CHIeIUalIbHbIe pabo4Ke KUAKOCTH.

CrnenmnanbHble CTONOPHBbIE H PeryJHpYIOlIHe KIaNaHbl

CrenuanbHple  NpeAHA3HAYEHHBIE WIM  IOATOTOBJICHHBIE  PY4YHBIE  WIH
aBTOMAaTUYECKUE CTOMOPHBbIE M PETYJUpPYIOLIUE KianaHbl CHWIb()OHHOTO THUIIA,
M3TOTOBJICHHBIE M3 Koppo3uecToMkux K UFg MarepuanoB WM 3allMIICHHBIC
MIOKPBITUEM U3 TaKUX MaTepuasos, nuamerpoM oT 40 go 1500 MM a1 MOHTaka B
OCHOBHBIX M BCIIOMOTraTEJIbHbIX CHUCTEMAaX YCTAHOBOK a3pOJMHAMHYECKOIO

oOorarieHus.
Macc-cnekTpomeTpbl/ucToUYHUKH HOHOB 1151 UFg

CHGHI/IaHBHO ONpeaAHAa3HAYCHHLBIC WM IMOATOTOBJICHHBIC  MArHUTHBIC WA

KBaAPYIOJBbHBIC MACC-CIICKTPOMCTPHI, CIIOCOOHBIE NIPpOU3BOAUTH HpHMOﬁ OT60p



5.5.12.

5.6.

mpo6 mojaBaeMoil Macchl, "mpoaykra" win "XBocToB" U3 ra30BbIX MOTOKOB UF¢ 1
oOJafaronye MoJHBIM HAOOPOM CIICTYIONIUX XapaKTePUCTHK:

1.  yzaenpHas paspemiaromias CiocOOHOCTh IO Macce cBble 320;

2. COACPIKAT NICTOYHUKH MOHOB, M3IrOTOBJICHHBIC U3 HUXPOMA WJIN MOHECJIA UIIN

3aIMUIIICHHBIC HOKpI)ITI/IeM U3 HUX, WIN HI/IKeJ'II/IpOBaHHI)IC;
3. coJiepKaT MOHU3AIMOHHBIC HCTOYHUKU ¢ OOMOApAMPOBKOM 3JIEKTPOHAMMU;
4. coJiepkKaT KOJUIEKTOPHYIO CUCTEMY, PUTOIHYIO JIJISi U30TOMHOTO aHaJIK3a.
Cucremsl otanesienus UFq oT Hecymero raza

CHCI_[I/IaJIBHO npeaHa3HA4YCHHBIC nin IIOATrOTOBJICHHBIC TCXHOJOIN4YCCKUC

cucteMsl 1 otaenenus UFq oT Hecymiero raza (Boopoaa Uiy remus).
[NOACHUTEJIBHOE 3AMEYAHUE

OTu cucTeMbl MpeaHa3HauyeHbl Ui cokpauieHust conepxkanuss UFq B Hecymem
ra3e JO OJIHOM YacTH Ha MWUIMOH WJIM MEHEe W MOTyT BKJIIOYAaTh TaKOe
o0opyi0BaHuE, KaK:

a) KPUOT€HHBIE TEIUIOOOMEHHUKU U KpUOCENapaTopbl, CIIOCOOHBIE CO3/1aBaTh
temreparypsl -120°C win MeHee, win

b)  GJIOKM KPHOIE€HHOIO OXJIAXKIEHHs, CIIOCOOHBIE CO31aBaTh TEMIIEPATYPhI
-120°C nnu MmeHee, win

C) OJIOKH pa3lIeTUTENbHBIX COTEIN WM BUXPEBBIX TpyOok mist otaeneHus UFg
OT HECyIIIero rasa, Wi

d)  xomomusie noBymku UFs, criocoGHbie co3naBats Temmeparypsl -20°C wmu

MCHCC.

CnenuajabHO NnpeJIHa3HaA4YeHHbIE I NMOATOTOBJIEHHBIE  CHCTEMBI,
000py10BaHMEe M KOMIIOHEHTHI JJisl HCHOJb30BAHMA Ha YCTAHOBKAaX
XHUMHYECKOro 00MeHa MJIM HOHOOOMEHHOr0 000raleHus

BBOJIHOE 3AMEYAHUNE

He3nauntenbHoe pa3nuuue U30TONOB ypaHa 10 Macce MPUBOAUT K HEOOJBIIMM
U3MEHEHUSM B  DPAaBHOBECHMM XHMHUYECKUX  pEaKUMH, KOTOPbIE MOTYT
UCIIOJIBb30BAaThCSl B KAUECTBE OCHOBBI JUIsl Pa3lElCHHs M30TONOB. Y CIEIIHO
pa3paboTaHO JABa Ipouecca: KUIKOCTHO-KHMJKOCTHBIM XMMHUYECKMA OOMEH U
TBEP10-KHUJIKOCTHBI HOHHBI OOMEH.

B nponecce KUAKOCTHO-KUAKOCTHOIO XHMHUUYCCKOTO obOMeHa B MMPOTHUBOTOKC
MMPpOUCXOOUT BSaHMOHCﬁCTBHe HCCMCIIMBAOIMMXCA KUIKHUX (1)8.3 (BO,Z[HLIX nim
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OpPraHUYeCKuX), YTO NPUBOIUT K 3(P(EeKTy KaCKaIUpOBaHUS THICSY CTaIuil
pasnenenusa. BopaHnas ¢aza cocToMT M3 XJIOpUAA ypaHa B PacTBOpE COJITHOM
KHCJIOTBI; OpraHuyeckasl (pa3a COCTOMT M3 SKCTPAreHTa, COAEPIKAIIEro XJIOPH]
ypaHa B OpraHHYeCKOM pPAaCTBOpHUTEIE. KoHTakTHBIMM ~ QuiabTpaMu B
pa3feNuTeIbHOM KacKaZe MOTYT SIBISITbCS >KMJIKOCTHO-KHJIKOCTHbIE OOMEHHbIE
KOJIOHHBI (Takue, KaK MMIIYJIbCHbIE KOJIOHHBI C CETYaThIMU TapeiKaMHu) WIH
KHUJIKOCTHBIE LIEHTPU(YKHbIE KOHTaKkTHble GuibTpel. Ha o00oux KoHIax
pa3eNUTeIbHOr0 Kackaza B LessAX oOecredeHHs pearokca Ha KaxXJIOM KOHIIE
HEOOXOIUMBI XMMUYECKHE NpeBpamieHust (OKHCICHHE U BOCCTAHOBIICHUE).
['maBHas 3agaya KOHCTPYKIIMU COCTOMT B TOM, YTOOBI HE JOMYCTUTh 3arps3HEHUS
TEXHOJIOTMYECKUX IOTOKOB HEKOTOPHIMH MOHaMH METauIoB. B cBsA3M ¢ 3TuUM
UCIIOJB3YIOTCS IUIACTUKOBBIE, IOKPBITHIE IUIACTUKOM (BKJIHOYAs IMPUMEHEHHE
(TOPUPOBAHHBIX YIJIEBOJAOPOAHBIX MOJUMEPOB) HW/WIM TOKPHITHIE CTEKIOM
KOJIOHHBI U TPyOOIPOBO/IBI.

B TBepao-KMIKOCTHOM HMOHOOOMEHHOM IIpoliecce OOOTallleHHue JIOCTUTAETCS
MOCPEACTBOM aJcopOIMu/IecopOIi ypaHa Ha CIEIUAIbHON, OYeHb OBICTPO
NnelcTByomeld HMOHOOOMEHHOW cMone wuiaM anacopOente. PacTBop ypana B
COJSIHOM KHCIIOTE M JAPYrde XHUMHYECKHE PEarcHThl MPOIYCKAITCS uepes
WIMHAPUYECKUE O00OTaTHTENbHBIC KOJOHHBI, COJCpPKAIUE YIUIOTHCHHBIC CJIOW
ancopoOenTa. [l momepikaHusi HEMPEPHIBHOCTH MPOIecca HEe00X0AuMa CcTeMa
pedirokca B 1eNsAX BBICBOOOXKIACHUS ypaHa M3 ajcopOeHTa oOpaTHO B JKHIKHUI
MMOTOK, C TE€M 4YTOOBl MOXHO ObUIO coOparth "mpoaykT' u "XBocThl'. ITO
JOCTUTaCTCsA MYTEM HCIOJB30BAHHA IMOAXOMAINX XHUMHWYCCKHUX PCarcHTOB
BOCCTAHOBJICHHSI/OKHCIICHUSI,  KOTOPBIC  TOJTHOCTBIO  PETCHEPUPYIOTCS B
PasaCIbHbIX BHCIIHUX IETIAX WU KOTOPBIC MOI'YT YaCTUYHO PErCHCPHUPOBATLCA B
CaMHUX W30TOIHBIX pa3Je/IUTEIbHBIX KOJIOHHAX. lIpucyTcTBHE B mpoiecce
rOpsiYUX KOHILIEHTPUPOBAHHBIX PACTBOPOB COJIIHOM KHUCIIOTBI TpeOyeT, uTOOBI
o0opymoBaHue OBLJIO HM3TOTOBIEHO W3  CHEIUAIBHBIX  KOPPO3UECTOMKHUX
MaTEepUajIOB UM 3AIIUIIEHO MOKPHITUEM U3 TAKUX MAaTEPHUATIOB.

KMIKOCTHO-KUAKOCTHbI€ 00MEHHbIE KOJIOHHBI (XUMHYECKHl 00MeH)

[TpoTHBOTOYHBIE KMIKOCTHO-KHJIKOCTHbIE OOMEHHBIE KOJOHHBI, HMEIOIINe
MEXaHUYECKUH CHJIOBOH BBOJ (T.e. HUMIIYJIbCHBIE KOJOHHBI C CETYATBIMU
TapesIKaMH, KOJIOHHBI C TApEIKaMH, COBEPIIAIOIIUMU BO3BPATHO MTOCTYIIATEIbHbIE
JBYDKEHUS], U KOJIOHHBI C BHYTPEHHUMH TYPOMHHBIMU CMECUTENISIMHU), CTIELUAIBHO
NpeJHAa3HAYCHHbIE WM  IOATOTOBJCHHbIE JUId  OOOramieHuss ypaHa C
UCIOJIb30BaHUEM IIpolecca XHUMHUYECKOro OOMeHa. JUi1  KOppO3MOHHOMI
YCTOMYMBOCTH K KOHIICHTPUPOBAaHHBIM pacTBOpaM COJITHOM KHCJIOTBI 3TH
KOJJOHHBI M WX BHYTPEHHME KOMIIOHEHTHI M3IOTOBJIEHbl W3 MOIXOISAIINX
IUIACTUKOBBIX MaTepUalloB (TakuX, Kak (TOpPUPOBAHHBIE YTIJIEBOJOPOJHBIE
MOJIUMEPBI) MM CTEKJA WM 3alIMIIEHbl MOKPHITUEM H3 TaKUX MaTepHalIOB.



5.6.2.

5.6.3.

KosonHsl cnpoexkTupoBaHbl Ha KOopoTkoe (30 cekyHI HWIM MeHee) BpeMs
IPOXOKJCHUS B KaCKaJe.

HenTpudyxubie JKUAKOCTHO-KUAKOCTHbIE KOHTAKTHbIE puabTpsI
(XuMHn4yecKkuii 00MeH)

LenTpudyxHble KUIKOCTHO-)KUIKOCTHbIE KOHTAKTHbIE (DUIBTPBI, CHELHAIBHO
[IpeHa3HAaYCHHbIE WM  MOATOTOBJIEHHBIE JUIsl  oOorameHus ypaHa C
UCTIOJIb30BaHUEM TIpollecca XUMHUYECKOro oOMeHa. B Takux KOHTaKTHBIX
(GWIbTpax KCHOJB3YETCS BpALICHUE IS MOJNyYEHHUs OPraHMYeCKHX M KHIKHUX
IIOTOKOB, a 3aT€M LIEHTPOOekKHAas cuia s pa3aeneHus ¢a3. [jis Koppo3nOHHON
CTOMKOCTH K KOHLICHTPUPOBAaHHBIM DPAcTBOPAM COJIIHOM KHUCJIOThl KOHTAaKTHBIE
GUIBTPBl U3TOTABIMBAIOTCS M3 COOTBETCTBYIOIIMX TIACTUKOBBIX MaTepUAIOB
(Takux, Kak (TOPUPOBAHHBIC YIIIEBOJAOPOIHBIC MOJUMEPHI) WM MOKPHIBAIOTCS
uMu win ctekiaoM. LlenTpudyxHble KOHTaKTHBIE (GUIBTPHI CIPOSKTUPOBAHBI Ha
kopoTkoe (30 cekyH Ui MeHee) BpeMsi POXOXKICHUS B KacKa/le.

CucrtemMbl 1 000py10BaHuE 1JI BOCCTAHOBJIEHHUS YPaHa (XUMHYECKHUA 00MeH)

a) CroeumanbHO  TpeIHA3HAYCHHBIE  WJIM  TOATOTOBJICHHBIC  SUCHKH
AJIEKTPOXUMUYECKOTO BOCCTAHOBJICHHS [IJI1 BOCCTAHOBJICHUS ypaHa M3 OJHOTO
BAJICHTHOTO COCTOSTHHUS B JIPYTO€ B IEJISIX 00OTalEHUsI YpaHa ¢ UCTOIb30BaHIEM
rpoiiecca XMMHUYEeCKOro oomMeHa. Matepualibl siueek, HaXoAsIuecss B KOHTAKTe C
TEXHOJIOTUYECKUMHU  pacTBOpPaMH, JOJDKHBI OBITb  KOPPO3UECTOMKUMH K

KOHLEHTPUPOBAHHBIM PAaCTBOPaM COJITHOM KHCIIOTHI.
I[NOACHUTEJIBHOE 3AMEYAHMUE

Karoanblii oTcek sUeku JOMKEH ObITh CIPOEKTUPOBAH TaKMM O0pa3oM, YTOOBI
MPEIOTBPAaTUTh MOBTOPHOE OKHUCIEHHE ypaHa A0 0ojiee BHICOKOTO BAaJIEHTHOTO
cocrostHUs. J[ns yaepskaHusi ypaHa B KaTOAHOM OTCEKe siuelika MOXET MMETh
HEMPOHUIaeMYI0 quapparMeHHYI0 MeMOpaHy, U3TOTOBICHHYIO U3 CHEHAIbLHOTO
KaTHOHHOOOMEHHOTO MarepHaa. Karox cocTouT u3 COOTBETCTBYIOIIETO
TBEPJIOTO IPOBOHUKA, TAKOTO, KaK Tpadur.

b) CHCLII/IaJ'IBHO NpEeAHA3HAYCHHLIC HWJIM MOATOTOBJIICHHBIC CHUCTEMbI IS
HU3BJICUCHUA U+4 U3 OpPraHUYCCKOIro IIOTOKa, PEryJIMpoBaHUSA KOHLCHTPpAIIUU
KHUCJIOTBI M JIA 3aIllOJIHCHHA SAYCCK IJJICKTPOXUMHUUYCCKOI'O BOCCTAHOBJICHUS Ha
IIPONU3BOACTBEHHOM BBIXO/JI€ KaCKa/a.

ITOACHUTEJIbBHOE 3AMEYAHUWE

OTH CHUCTEMBI COCTOSIT W3 060pyI[0BaHI/I$I OKCTpPAaKIIMM PACTBOPUTCIIEM JJIL
+4 >

orronkn U " wu3 OPraHn4CeCKOro ImnoTokKka B KHUIAKHUU PacTBOpP, 060py[[0BaHI/I$I

BbITIAPUBAHUA U/ Apyroro 060pyI[OBaHI/I$I A1 JOCTUIKCHUS PETYJIIMPOBKU U
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KOHTPOJISI BOJOPOAHOIO II0KAa3aTess, a TAaKKe HAaCOCOB MM APYTHX YCTPOMCTB
IepeHoca Uil 3alOJHEHMSI S4YeeK DJIEKTPOXUMUYECKOTO BOCCTAaHOBJICHUS.
OcHoBHasl 3a/1a4a KOHCTPYKLIMU COCTOUT B TOM, 4TOObI M30€XKaTh 3arpsi3HEHMs
IIOTOKA XUAKOCTH HMOHAMH HEKOTOPBIX MeTaioB. (lenoBaTenbHO, T€ YacTH
000py/I0BaHUSI CUCTEMBbI, KOTOPbIE HAaXOJATCS B KOHTAKTE€ C TEXHOJIOIMYECKUM
MIOTOKOM, M3TOTAaBJIMBAIOTCSI M3 COOTBETCTBYIOUIMX MAaTepuanoB (TakuX, Kak
CTEKJI0, (PTOPUPOBAHHBIE YTIEBOAOPOAHBIE TOJIHMEpHI, Cyib(ar monudeHuna,
cyabpoH monudpupa W TMPONMUTAHHBIA CMOJIOH TpapuT) WM 3alIUIICHBI

MOKPBITUEM U3 TAKUX MATEPUAJIOB.
CucreMbl NOATOTOBKU MUTAHUS (XUMUYECKUIH 00MeEH)

CreuupanbHO  IpelHAa3HAYEHHBbIE  WIM  IOJATOTOBJIIEHHBIE  CUCTEMBI  JUIA
[IPOU3BOJCTBA ITUTATEIbHBIX PACTBOPOB XJIOPUJA ypaHAa BBICOKOW YUCTOTHI JUIS

YCTaHOBOK IO pa3/IeJIeHUIO U30TOOB ypaHa METOJIOM XUMHUYECKOT0 0OMeHa.
[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEeMBl COCTOST M3 O00OpYyNOBaHMS [yl PAcCTBOPEHUS, HKCTPAKIUH
pacTBOpuUTENIeM /MM MOHOOOMEHHOIO OOOpYIOBaHUS JUIsl OUYUCTKH, a TaKXKe
JIEKTPOIINTHYECKUX siueek i BoccraHosiernns U™ wm U™ B U, B smux
CHUCTEMax MPOU3BOAATCS paCTBOPHI XJIOPHJIA ypaHa, B KOTOPBIX COAEPIKUTCS JHILb
HECKOJIbKO YacTeld Ha MMJUIMOH METAJUIMYECKUX BKIIOYEHUMH, TaKUX, KaK XpOoM,
&Kelle30, BaHaAUM, MONMOJAEH U JAPYTUX [BYXBAJEHTHBIX WX KaTHOHOB WJIHU
KaTHOHOB ¢ OoyblIei BaJeHTHOCThIO. KOHCTPYKIMOHHBIE MaTepHaibl s
DIIEMEHTOB CHUCTEMBI, B KOTOpOW 00OpabaThiBaeTcCs U™ BBICOKOH UHCTOTHI,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YTIJEBOJAOPOAHbIE TOIMMEpPHI, Trpadur,
MOKPBITHINA TMOJMBUHMI-CYIb(MATHBIM HIU NOIMA(GUP-CYTb(YOHHBIM TIACTUKOM U
IIPONUTAHHBIA CMOJIOH.

Cucrembl OKHC/ICHHS YPaHa (XUMHYeCKHH 00MeH)

CrnenuanbHO NMpeJHa3HAUYCHHbIE WM MOATOTOBIICHHBIE CUCTEMBI JJISI OKUCIICHHS
+3 +4

U™ B U™ ns Bo3BpalleHUs B KacKaJ pa3/ielIeHusl U30TONOB ypaHa B Ipoliecce

oOorareHust METOJJOM XUMHUYECKOTO OOMEHa.

I[TOACHUTEJIbBHOE 3AMEYAHUNE
OTH CUCTEMBI MOTYT BKJIIOUATh TaKUE DJIEMEHTHI, KaK:

a) o0opyaoBaHUEe I KOHTAaKTUPOBAaHUS XJIOpa M KHUCIOPOJa C BOJHBIMH
s daroeHTaMu U3 00OPYIIOBaHUS pa3[ENCHUs H30TONOB M SKCTPAKIUU
oOpa3zoBaBIIerocs U™ B  OOCAHCHHEBIA  OpPraHHYECKHMH  IOTOK,
BO3BpAIIAIOIINNACS U3 MTPOU3BOJCTBEHHOIO BBIXO/A KacKaaa;



5.6.6.

5.6.7.

5.6.8.

b) o0opya0BaHKE, KOTOPOE OTIENSET BOAY OT COJIIHOM KUCIOTHI, YTOOBI BOJa
Y KOHIICHTPHUPOBAHHAS COJISTHAs KUCIIOTa MOTJIM Obl OBITh BHOBb BBEJICHBI B
MPOIIECC B HY)KHBIX MECTaXx.

BricTpo pearupyromme HOHOOOMEHHbIE CMOJIbI/aAcOPOEHTHI (MOHHBbIH 00MEH)

beicTpo pearupyromume MOHOOOMEHHBIE CMOJbI WIN aJCOPOEHTHI, CHELMAIbHO
NpEJHA3HAYCHHbIE WM  IOATOTOBJCHHbIE Ul  OOOramieHuss ypaHa C
HCIIOJIb30BaHUEM TIpollecca HMOHHOrO OOMEHa, BKJIIOYas TOPHUCTHIE CMOJIBI
MaKpOCeTYaToM CTPYKTYpbl U/UJIM MEMOpaHHbIE CTPYKTYPbI, B KOTOPbIX aKTUBHBIE
Ipynnbl  XMMHUYECKOTO OOMEHa OrpaHMYeHbl IOKPHITUEM HA IOBEPXHOCTH
HEAaKTUBHOI IOPUCTOM BCIIOMOIAaTEJIbHONM CTPYKTYpBI, U APYIM€ KOMIIO3UTHBIE
CTPYKTYpBHI B J1t000i mpuemsieMoil ¢opme, BKIOYAs YaCTHIBI BOJOKOH. OTH
MOHOOOMEHHBIE CMOJIbI/aiIcopOeHThl UMEIOT auameTpbl 0,2 MM WiIM MeHee U
JOJDKHBI ~ OBITh  XMMUYECKM CTOMKMMH 1O OTHOLIGHHIO K  pacTBOpam
KOHIICHTPUPOBAHHOM  COJITHOW KHCIIOTBI, a TaKXe JOCTaTOYHO IPOYHbI
¢du3uyecku, ¢ TeM 4TOOBI UX CBOMCTBA HE YXYALIAJIUCh B OOMEHHBIX KOJOHHAX.
CMmonbl/afcopOeHThl CHEeNMaIbHO MpeIHa3HAuYEHbl JJIS IOJYyYeHHs] KHHETHKH
O4YeHb ObICTpOro OOMEHa H30TOIOB ypaHa (AJIMTEIBHOCTH NOJIyOOMEHa MeHee
10 cexyHn) 1 001a1al0T BO3MOKHOCTBIO pab0OTaTh MPU TEMIIEpaType B TUANIa30HE
ot 100°C o 200°C.

HNonooOMeHHbIE KOJTOHHBI (MOHHBIA 00MeH)

[unuaapuueckue KOJOHHBI JauameTpoMm Ooznee 1000 MM [uist yaepkaHUS |
MOJNJEPKAHUST  3allOJHEHHBIX  CJIOEB  HMOHOOOMEHHBIX  CMOJ/aacopOeHTOB,
CHELMAJIbHO NpPeJHa3HAYEHHbIE WM MOJArOTOBJIEHHBIE JJIs1 00OralleHusl ypaHa ¢
UCII0JIb30BAaHUEM HMOHOOOMEHHOro Mpolecca. OTH KOJOHHBI M3TOTOBJIEHBI U3
MaTepuaioB (TakMX, Kak THTaH WIA (TOPUPOBAHHBIE YIJIEBOJIOPOTHBIE
IIOJIUMEPBI), CTOMKHUX K KOppO3HUH, BbI3bIBAEMOU pacTBOpaMu
KOHLEHTPUPOBAHHOM COJISTHOW KHMCIIOTBI, MU 3aLIMILEHBl OKPBITUEM U3 TaKHUX
MaTepHalioB U CocoOHBI paboTaTh Mpu Temieparype B auanazone ot 100°C no
200°C u gaBnenuu Boime 0,7 MITa (102 pyHT/KB. q10iim).

HonooOMeHHBIE ccTeMbI peduiloKca (HOHHBII 00MeH)

a) CoeuuanbHO  TpelHAa3HAYEHHbIE WM  TOATOTOBICHHBIE  CHUCTEMBbI
XUMHAYECKOTO WM DJIEKTPOXMMHUYECKOTO  BOCCTAHOBJICHUS IS
pereHepanu peareHTa(oB) XUMHAYECKOTO BOCCTaHOBJICHUS,
HCIIONB3yeMOTO(BIX) B KacKagaX HOHOOOMEHHOTO 00OTalleHHs ypaHa.

b) ChoenuanbHO  npeAHa3HAYEHHbIE WO  TOJATOTOBIEHHBIE  CHUCTEMBI
XUMHUYECKOTO WM DJIEKTPOXUMHUYECKOTO OKHUCICHHUs Il pereHepanuu
peareHTa(o0B) XMMHUYECKOTO OKHCIIEHUS, HCIOIb3yeMOoro(blx) B KacKagax
MOHOOOMEHHOT0 00orallleHus ypaHa.
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I[TOACHUTEJIbBHOE 3AMEYAHUWE

B mnpouecce MOHOOOMEHHOTo oOoOramieHuss B KadeCTBE BOCCTAHABJIMBAIOILETO
o -+

KATHOHA MOXET WCIIOIb30BaThCS, HAIpPUMep, TpexpaneHTHbi Tutan (Ti"), u B

-+

3TOM cily4yae BOCCTaHOBUTENbHass cucTeMa OyneT BblpabareiBath Ti 3

-+
nocpeaACTBOM BOCCTAHOBJICHUSA Ti 4.

B mpouecce B KauecTBE OKUCIMTENS MOMKET HCIOJb30BaThCS, HaIpUMeEp,
+
TpexBanentHoe xene3o (Fe), W B 3TOM ciyuae CHCTeMa OKHCICHHS Oyjer
+
BbIpabaTsiBaTh Fe 3 IIOCPEACTBOM OKHUCIICHUS Fe™.

CHeHHaHbHO NnpeaHasHAYCHHBIC HJIHU noAroToOBJCHHbBIC CHUCTEMBbI,
060pyn03a}me H KOMIIOHEHTBI  JJIA HCIIOJIB30BaAHUA B JIa3€pPHBIX
000raTuTeJabHbIX YCTaHOBKaXx

BBOJIHOE 3AMEYAHUWE

Cy1iecTByIOLIME CUCTEMBI i1 00OTaTUTENBbHBIX MPOLECCOB C HCIOJIb30BAHUEM
Ja3epoB JIEATCS Ha JABE KaTeropuu: Te, B KOTOPBIX paboueil cpenoil sSBIsOTCS
mapel aTOMapHOTO ypaHa, W Te€, B KOTOPBIX paboueidl cpefol SBISIOTCS Taphl
ypaHoOBOTO coenuHeHusl. OONMMMH Ha3BaHUSAMU TSI TAKUX TPOIECCOB SIBIISIFOTCS:
mepBas KaTeropusi - Jla3epHOE paslielIiCHHE H30TOMOB MO METOJIY aTOMapHBIX
napoB (AVLIS wmu SILVA); Bropas kareropus - MOJEKYJSPHBIA METON
nazepHoro paszneneHust uzoronoB (MLIS mam MOLIS) u xumuueckas peakius
MOCPEACTBOM U30UparenbHOW Mo u3oTonaM JasepHoit aktuBammu (CRISLA).
Cucrembl, 000pyI0BaHHE U KOMIIOHEHTHI JIsl YCTAHOBOK JIa3€PHOT0 00OTalleHus
BKIIIOYAIOT: a) yCTPOMCTBAa AN MOAAYU MapoB METAJUIMYECKOTO ypaHa (st
n30upareabHol (POTOMOHU3AIMH) HIIM YCTPOMUCTBA JIJIS 1I0/IaYU MapOB yPaHOBOTO
coequHeHust (g doToAMCCONMAIMM WM XHUMHYECKOH  aKTHBAIMH);
b) ycrpoiictBa 11t cobopa 060rameHHoro ¥ 00eTHEHHOTO METAITMYECKOTO ypaHa
B KayecTBe "mpoaykra" m "XBOCTOB" B IEpPBOM KAaTErOpHM M YCTPOMCTBA MIJIst
cOopa pa3lIOKEHHBIX WM BBHIMEAININX W3 PEaKIUd COCJAWHECHUH B KavecTBe
"mponykta" u HeoOpabOTaHHOTO MaTepHalia B KauyecTBE "XBOCTOB'" BO BTOPOU
KaTeropuu; c) pabodne Ja3epHbIC CUCTEMBI I H30MPATEILHOTO BO30YKICHHUS
M30TOMOB ypaHa-235; u d) obopymoBaHUE AJIs MOATOTOBKH IMOJA9M U KOHBEPCHH
npoaykTa. BceneacTBue coKHOCTH CIIEKTPOCKOIMY aTOMOB U COSTUHEHHH ypaHa
MOJKET MOTPeOOBAThCA HCIONB30BaHKE JIFOO0H U3 psga UMEIOMIMXCS Ja3epPHBIX
TEXHOJIOTH.

[NTOACHUTEJIBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, IIEPEYHMCIEHHBIX B 3TOM pasJele, BCTyNalT B
HEIOCPEACTBEHHBIM KOHTAKT C IIapaMH METaJUIMYECKOTO YypaHa WIH C
KHUJIKOCTBIO, UJIM C TEXHOJIOTHMYECKUM ra3zoMm, cocrosimuM u3 UFe wim cMmecn u3
UF¢ u npyrux razos. Bce moBepXHOCTH, KOTOPBIE BCTYIIAIOT B KOHTAKT C YPAHOM



5.7.1.

5.7.2.

5.7.3.

nmn UFs, TOMHOCTBIO M3rOTOBJIEHBI U3 KOPPO3HECTOMKMX MATEpUaJIOB WIH
3aIMIIEHbl TOKPBITUEM W3 TaKUX MaTepHAJIOB. Jnsa  ueneir pasnena,
OTHOCSIIErocs K KOMIIOHEHTaM 000OpyJIoBaHMs MJi Jia3epHOro oOOoramieHus,
Marepuanbl, CTOMKHME K KOPPO3MH, BBI3BIBAEMOW IapaMU WM KUIKOCTSAMH,
COJCPKAIMMHU  METAJUIMYECKU ypaH WM YpPAaHOBBIE CIUIaBbl, BKJIKOYAIOT
MOKPBITHIA OKCHIOM HWTTpUsA TpaduT W TaHTAJI, W MaTepualbl, CTOUKHE K
Koppo3uu, BeI3biBaeMoil UFs, BKIIOYAIOT Meab, HEP/KABEIOUIYIO CTallb,
QTIOMUHUN, AJTIOMUHUEBBIC CIUIaBbl, HUKEJIb WM CIUIaBbl, cojaepxame 60%
HuKens u Oonee, u croiikue K UF monHOCThIO (DTOPUPOBAHHEIC YTIEBOJOPOIHBIC

MIOJIUMEPBI.
Cucrembl Boinapusanus ypana (AVLIS)

CrenuanbHO TpeIHA3HAYCHHBIE WM TMOATOTOBICHHBIE CHUCTEMBl BBHITIAPUBAHUS
ypaHa, KOTOpbIE COJepXKaT BBICOKOMOIIHBIE TOJOCOBBIE WM PACTPOBHIE
AIIEKTPOHHO-JIYYEBbIE MYILIKM C TEepeaBacMoil MOIIHOCTHIO Ha MUIICHb OoJjee
2,5 kBt/cM.

Cucrembl 1J1s1 00padoTKH KHAKOMeTANINYecKkoro ypana (AVLIS)

CriennaibHO TpeTHAa3HAYCHHBIC WIIM MOATOTOBJICHHBIE CHUCTEMBI JUIsI 00pabOTKH
KUIKOTO MeTaula Il  pPAcIUIaBICEHHOTO ypaHa WM YypPaHOBBIX CIUIABOB,
COCTOSIIME U3 TUTJICH M OXJIAXKIAIOIIET0 000y A0BAHUS ISl TUTJICH.

[NHOACHUTEJIbBHOE 3AMEYAHUNE

Turim u apyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPHIE BCTYyNAIOT B KOHTAKT C
pacIUIaBICHHBIM YPAaHOM WM YPaHOBBIMU  CIIABaMM, W3TOTOBJICHBI W3
KOPPO3UECTOMKUX M TEPMOCTOMKMX MAaTE€pUalIOB WJIM 3aIULICHHBIX IOKPBITHEM
U3 TaKuX mMarepuasoB. IIpuemiiemble Marepuasnbl BKIOYAIOT TaHTAJ, MOKPBITHINA
OKCHUJIOM UTTpHs rpaduT, rpaduT, MOKPHITHIA OKHUCIAMH JPYTUX PEIKO3EMENbHBIX

9JICMCHTOB HMJIM UX CMCCAMMU.

Arperatbl s coopa "mpoaykra" u  ''XBOCTOB' MeTaJIM4eCKOro
ypana (AVLIS)

CreuuanbHO TpeIHAa3HAYCHHbIE WM IIOATOTOBJICHHBIE arperarsl Ui cOopa
"mpoaykta" 1 "XBOCTOB'" METANTHYECKOTO ypaHa B )KUJIKOW WU TBEpAOH hopme.

I[TOACHUTEJIbBHOE 3AMEYAHUWE

KoMImoHEHTBI 3THX arperaToB U3roTOBJICHLI U3 MAaTCPUAJIOB, CTOMKHUX K HarpeBy u
KOppoO3uu, BBI3BIBACMOM napamMuy METAINIMYCCKOTO ypaHa HWIIN KUAKOCTbIO, WA
3alIUIICHBI MMOKPBITUCM M3 TAKHUX MATCPUATIOB (TaKI/IX, Kak HOKprTBIﬁ OKCHUIO0M

UTTPUS TpaUT UM TaHTaJ) ¥ MOTYT BKIIIOYATh B ce0s1 TpyOONpPOBOIbI, KIIaNaHbl,
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5.7.8.
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mryuepa, ">1<eno6a", BBO/JBbI, TEMI000OMEHHUKHU U KOJUICKTOPHBIC TNIACTUHBI IJIA
MAarHuTHOrO, 3JICKTPOCTATUYICCKOI'O WJIN APYTIHX MCTOA0B Pa3aACJICHUA.

Ko:xyxu paspenurenbsHoro moayssi (AVLIS)

CrenmanbHO TpeHA3HAUEHHBIE WM TMOATOTOBICHHBbIC NUIUHAPUYECKHE WIH
OpsIMOYTOJNbHBIE KaMepbl s TOMEHIeHHsl B HHUX HCTOYHHMKA I1apoB
METALUTUYECKOTO YpaHa, 3JIEKTPOHHO-Ty4€BOM MyIIKH U KOJUIEKTOPOB ""mpoaykTa'

u "XBocTOB".
[TOSJCHUTEJIBHOE 3AMEUAHUE

OTH  KOXyXH HMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH JUIl  MOJAYM
AJIEKTPONMUTAHUS U BOJbI, OKHA JUI JIA3€PHBIX IIyYKOB, COCIMHEHUIN BaKyyMHBIX
HAcoOCOB, a TaK)Xe JI1 JAMAarHOCTUKH M KOHTPOJISI KOHTPOJIbHO-U3MEPUTEIBHBIX
npubopoB. OHHM MMEIOT NPHUCIIOCOONCHUS IS OTKPBITUS U 3aKPBITHUSA, YTOOBI
obecneynTh 00CITy’)KUBaHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BykoBble pacmiuputenabhblie comia (MLIS)

CneunanbHO  IpelHA3HAYEHHblE WM MOATOTOBIIEHHBIE  CBEPX3BYKOBbIC
pacupuTenbHble comia Uit oxjaxaeHus cmeceit UFq u Hecymero raza 1o
150°K nnm Hoke u koppo3uectorikue Kk UFs.

Konnekropsl npoaykra narudpropucroro ypana (MLIS)

CrenmanbHO TpenHa3HAYCHHbIE WM TOATOTOBJICHHBIE KOJIJIEKTOPHI TBEPAOIO
npoaykra nsatudtopuctoro ypana (UFs), cocrosimue u3 punbpTpa, KOMIEKTOPOB
YAApHOTO WM UKJIOHHOTO TUIIA UM UX COYETaHUM U KOPPO3UECTOMKHUE K Cpele
UFs/UFe.

Komnpeccopsl UF¢/Hecymero raza (MLIS)

CrnenuaibHO NpeIHa3HAYeHHBIE WIH ITOATOTOBJICHHBIE KOMIIPECCOPHI ISl CMECceu
UF¢ u Hecymiero ra3za ujid AuMTesibHoM 3Kkcrutyatanuu B cpene UFs. KomnoHeHThI
3TUX KOMIIPECCOpPOB, KOTOpbIE BCTYNAIOT B KOHTAKT C HECYIIMM Ta3oM,
W3rOTOBJIEHBI M3 Koppo3uecToWkux K UFg MarepuanoB wWiM 3allUIIEHBI
MIOKPBITUEM U3 TAKUX MAaTEPUAJIOB.

YniorHenusi Bpamammuxcs saaos (MLIS)

CrennanbHO npeHa3HAYCHHBIC WA MOJATOTOBJIEHHbBIE YIUIOTHEHUS
BpalIaloIUXCsl BaJIOB, YCTAHOBJICHHBIE HA CTOPOHE MOJa4M U Ha CTOPOHE BBIXOJAA
JUIsl YIUIOTHEHUS Baja, COEIUHAIONIETO POTOP KOMIIpECCOpa C MNPUBOJHBIM
JIBUTATENIeM, C TeM 4YTOObl  00ECMeYWTh HAACKHYI TepMETH3AIHIO,
MPEIOTBPAIIAIOIIYIO BBIXO]l TEXHOJIOTHUYECKOT0 ra3a Ui HaTeKaHUE BO3TyXa WU
YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KoTopas 3aIloJTHeHa
cmechio UFg u Hecyero rasa.
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Cucremsl ¢propupoBanus (MLIS)

Cneunaano MpE€aAHa3sHAYCHHBIC nIn IIOATOTOBJICHHBIC CHUCTEMBI JJIsL

¢ropupoBanus UFs (B TBepaom cocrosinun) B UFg (ra3).
[MOACHUTEJIbBHOE 3AMEYAHUE

DTu cucTeMbl TIpeaHa3Ha4YeHbl s (ropupoBanus codpanHoro noporika UFs B
UFs B nensix mocienyromero coopa B KOHTEHHepax MPOoIyKTa WU IS MOAaud B
6moku MLIS nns momomHutensHOro oborameHus. Ilpu mpuMeHEHUU OIHOTO
MoJX0Ja peakius (TOPUPOBAaHUS MOXKET OBbITh 3aBEpIlieHa B MpeAeNiaX CHCTEMBI
paszeneHus U30TOIOB, II€ UJET PeaklUs U HEMOCPEACTBEHHOE H3BJICUCHUE U3
KoJuiekTopoB "mpoxaykrta". Ilpu mpumMeneHuu npyroro moaxona mopomiok UFs
MOXKET OBITh M3BJICUCH/TIEPEMEITICH M3 KOJUIEKTOPOB "MPOIyKTa" B TOIXOISIIHA
peakTop (Hampumep, peakTop C ICEBAOOKWKEHHBIM CJIOEM KaTaju3aTopa,
reJIMKOUAANBHBIA peakTop WIM KapoBas OamHs) B uensix ¢ropupoBaHus. B
o0oux ciydasiX UCIHOJIb3yeTcsl 00OpyJ0BaHUE NJIsi XpaHEHHUs U mepeHoca ¢Gropa
(umm  Apyrux nOpueMiIeMblX (TOPUPYIOLIUMX peareHToB) u Uil cOopa u
nepenoca UFg.

Macc-cnektpoMetrpsbl/ucTouHuku noHoB UF6 (MLIS)

CreumanbHO TNpeJHa3HAUYEHHbIE WM  IOATOTOBJIEHHBIE MAarHUTHBIE WU
KBaJpyHOJIbHbIE MacC-CIIEKTPOMETPBI, CIIOCOOHbIE MPOM3BOJUTH MPSMON OTOOp
npo6 mogaBaeMoii Macchl, "mpoaykra" win "XBocToB" U3 ra3oBbIx N0oToKOB UFs 1
o0Jiajaronue moJHbIM HAaOOPOM CIIEIYIOIIUX XapaKTEPUCTUK:

1. yZelbHas pa3peliaronias crnocoOHOCTh 1o Macce cBbiie 320;

2. COACPIKAT UCTOYHHUKH MOHOB, U3IrOTOBJICHHBIC U3 HUXPOMA WUJIM MOHCJIA U
3aIIUIICHHBIC ITOKPBITUEM M3 HUX, UJIIH HUKCIINPOBAHHEBIC,

3. CoJIep>KaT MOHU3AMOHHBIE UCTOYHUKHU C OOMOApAUPOBKON SJIEKTPOHAMM;
4. COAEPKAT KOJUIEKTOPHYIO CUCTEMY, TPUTOIHYIO JJIsI K30TOITHOIO aHAJIN3A.
Cucrembl nogaun/cucreMbl 0TBoAA '"mpoaykra' u "xsocroB' (MLIS)

CrneumanbHO TMpeJHA3HAYEHHBIE WU  TOATOTOBJICHHBIE TEXHOJIOTHYECKHE
CUCTEMBI WJIK 000pYI0BaHUE ISl 00OTATUTEIBHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3
Koppo3uectoikux Kk UFg mMaTrepuanoB, Wiv 3alHUIICHHBIX MOKPBITUEM M3 TaKUX
MaTepHAJIOB, BKIIFOYAIOLIHE:

a) IMUTAIOMKUE aBTOKJIABbI, MEYHU WU CHUCTEMBI, HCIIOJIB3YyCMBIC IS ITOAa4Yr

UF¢ mst mporecca oboratieHus;
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b)  gecyOmumaropbl (WO  XOJOAHBIE JIOBYIIKH), HCIONIB3YEMBIE IS
BeiBeZieHus1 Harpetoro UF¢ n3 mpomecca oboramieHus Ist MOCiIe Iy oero
nepeMenIeHus;

C) CTAaHLIMM OTBEP)KIACHUS WIH CKWKEHHS, HUCIIOJIBb3YEMBbIE /JIs BBIBEICHMUS
UF¢ u3 npouecca oboramenus mytem cxarus u nepeBoga UFs B sxuakyro
WIH TBEpAyIo (hopmy;

d) CTaHIMM "mponaykra" WM "XBOCTOB", MCHOJIb3yeMbIE AJIS HEPEMELICHUS
UF¢ B KOHTEMHEPBIL.

Cucremsl otaesnenus UFq ot Hecymero raza (MLIS)

CrneuuanbHO  TMpEJHA3HAYEHHBIE WU  TOATOTOBJIICHHBIE  TEXHOJIOTHYECKUE
cuctembl s otnenenus UFq oT Hecymiero raza. Hecymum razoMm MOXeT OBbITh
a30T, aprOH WJIK IpyTOW ras.

[NOACHUTEJIbBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOe 000PYJOBaHUE, KAK:

a)  KPHOTCHHBIE TEMJIOOOMEHHMKM WJIM  KPHOCENapaTopbl, CIIOCOOHbIE
co3znasath Temneparypsl -120°C unu MeHee, niu

b)  06JIOKM KPUOTE€HHOI'O OXJaKIEHHS, CIIOCOOHBIE CO3/aBaTh TEMIIEPATYPbI
-120°C unu menee, uau

C) xonoanble JoBymKku UFg, crmocoOHbIe co3naBath Temmeparypsl -20°C wiun
MeHee.

Jlazepuble cuctembl (AVLIS, MLIS u CRISLA)

Hazepbl HJINW  J1a3€PHBIC CHUCTEMBI, CICHUAIIBHO MPCAHA3HAYCHHBIC WA
MMOATOTOBJICHHBIC JJIA pa3AaCICHUSA U30TOIIOB ypaHa.

ITOACHUTEJIbBHOE 3AMEYAHUWE

JlazepHas cuctema nporecca AVLIS 00bYHO COCTOUT M3 ABYX JIa3epoB: Jazepa
Ha Tapax MeIu | ja3epa Ha kpacurensx. JlazepHas cucrema mnst MLIS oObraHO
COCTOMT M3 Jazepa, paboraromero Ha CO; wWiIM SKCHUMEpPHOro Jjasepa H
MHOT'OXOZIOBOM OINTHYECKOM SUEHKHM C BpallaloIIUMHCS 3epKajaMH Ha 00eHux
cropoHax. Jlyis Ja3epoB WM Ja3epHBIX CHCTEM MPU 000X IMpoleccax TpedyeTcs
CTaOMJIN3aTOP CIEKTPOBOM YacTOThl A paboThl B TEUEHHE JUIUTENIBHBIX
NIEPUOJ0B BPEMEHH.
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CrnenuajbHoO npeaHasHA4YCHHBIC HJIN noAroTOBJICHHbIC CHUCTEMBbI,
oﬁopyuonaﬂne U KOMIIOHEHTBI JJid MCIOJb30BAaHUA HA 000raTuTEJIbHbIX
YCTaHOBKAX C IIJIA3SMEHHBIM Pa31€JICHUEM

BBOJHOE 3AMEYAHUWE

[Tpu mpouecce mIa3sMeHHOro pas3iefieHus IUla3Mma, COCTOsIIas U3 HOHOB ypaHa,
MPOXOIUT 4Yepe3 JJIEKTPUYECKOE II0Jie, HACTPOEHHOE Ha YacTOTy HOHHOTO
pesonanca U™ ¢ TeMm 4ToObI OHHM B MEPBYIO OdYepeIb IOTJIOMAIN SHEPTHIO W
YBEJIMYUBAJICS AUAMETP UX IITONOPOOOpa3HbIX opOut. MOHBI ¢ MPOXOXKIEHUEM

no OonpllieMy JIuMaMeTpy 3axBaThIBAIOTCS Il  0Opa3oBaHMs TPOJYKTa,

2
o6oramennoro U™, Tlmasma, koTopas 00pa3soBaHa MOCPEACTBOM HOHH3AIIAH

YpPaHOBOIO TMapa, COAECPKUTCS B BaKyyMHOHM KaMe€pe C MAarHUTHBIM II0JIEM
BBICOKOW HANpsHKEHHOCTH, OOpa30BaHHBIM C TOMOIIBIO CBEPXIPOBOSILEIO
MarHuta. OCHOBHBIE TEXHOJIOTMYECKUE CUCTEMBI MPOLIECCA BKIHOYAIOT CUCTEMY
reHepaluy YpaHOBOM IUIa3Mbl, pa3JIeIUTEIbHBIH MOIYJb CO CBEPXIPOBOIALINM
MarHuTOM M CHCTEMbI U3BJICUCHHUS MeTasuia s coopa "npoaykTa” u "XBOCTOB".

MHKpOBOJIHOBble HCTOYHUKH JHEPIHU H AHTCHHBbI

CHCHI/IaJ'II)HO Nnpe€aHa3HAYCHHBIC NN IIOArOTOBJICHHBIC MHKPOBOJIHOBBIC
HCTOYHHUKU OHEPIrUM W QAHTCHHBI JId TCHCpAllMU MWW YCKOPEHHA HOHOB U
oOnagaronue CleAyIUMH XapakTepucTukamu:  vactora Bbimie 30T u
CpeAHsAs BBIXOJHAsI MOIHOCTH JJIsl reHepanuy HoHoB O6osee 50 kBT.

CoJieHonbI V11 BO30Y:KIeHUS HOHOB

CreuuanbHO NIpeJHA3HAYEHHbIE WM  IIOATOTOBJIEHHBIE  COJEHOUIBI  JUIA
pazMoyacTOTHOTO BO30YXJIEHUs MOHOB B jauamna3oHe yactoT 6omee 100 k' u
criocoOHble paboTaTh Ipu cpeaneit momnoctu 6osee 40 kBT.

Cucrembl reHepaniii YpaHOBOM IJ1a3Mbl

CrenuanbHO TpeJHA3HAUYCHHBIE WU TMOATOTOBICHHBIE CHCTEMbl TEHEpaluu
YpaHOBOH TIa3MbI, KOTOPbIE MOTYT COJIEP’KATh BHICOKOMOIIIHBIC MTOJIOCOBBIC WIIH
pacTpoBBIe AJIEKTPOHHO-JIIyYEBBIC NYIIKH C TIepeJaBacMOi MOIIHOCThIO Ha
MHIIEHb Ooitee 2,5 kBT/cMm.

CucremMsl 1J151 00pa00TKHU KMAKOMETANINYECKOTr0 ypaHa

CrenraibHO TpeTHAa3HAYCHHBIC WJIM MOATOTOBJICHHBIE CHUCTEMBI JUIsl 00pabOTKH
KUIKOTO MeTajula [JIsl PAacIUIaBIEHHOTO ypaHa WM YyPaHOBBIX CIUIABOB,
COCTOSIINE U3 TUTJICH B OXJIXKJAIONIET0 000y A0BAHUS ISl TUTJICH.
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[NOACHUTEJIbBHOE 3AMEYAHUNE

Turnm v apyrvue KOMIIOHEHTBI 3TOM CHCTEMBI, KOTOPbIE BCTYMAIOT B KOHTAKT C
pacIUIaBICHHBIM ypaHOM WM YpPAaHOBBIMU CIUIaBAMM, HW3TOTOBJIEHBI W3
KOPPO3UECTOMKHUX U TEPMOCTOMKMX MATEPUAIOB WJIM 3AILMILIEHBI IOKPBITUEM W3
Takux MartepuanoB. Ilpuemnemple MaTepuanbl BKIIOYAIOT TaHTaJN, HMOKPBITHIN
OKCHJIOM UTTpHs rpauT, rpaduT, MOKPHITHIH OKUCIAMH JPYTUX PEIKO3EMENbHBIX

3JIEMEHTOB WM UX CMECSMHU.
Arperarsl s cOopa "npoaykTa' u "'XBOCTOB' MeTaJUINYECKOro ypaHa

CrenuanbHO TpeIHAa3HAYCHHbIE WM IOATOTOBJICHHBIE arperarsl Jis cOopa
"mpoaykta" u "XBOCTOB" HIJIi METAJUIMYECKOTO ypaHa B TBepnoil dopme. Ot
arperatbl JUisi cOopa H3rOTOBJIEHBI W3 MaTepHalioB, CTOMKMX K HarpeBy H
KOpPpO3UH, BBI3bIBAEMON MNapaMH METaNIMYECKOro ypaHa, TaKHX, Kak rpadur,
MOKPBITHIA OKCHUJIOM WTTPHS, WJIM TAHTAJ, WIM 3alIUIICHBI MOKPBITHEM U3 TaKUX

MaTepHajoB.

Koskyxu pa3neauTeibHOro MOAYJIs

[{unuHapuyueckue KaMepbl, CIeUalIbHO IPEIHA3HAYEHHbIE UM MOJTOTOBIECHHBIE
JUIsL  WUCIIOJIb30BAaHMS Ha OOOTaTUTENbHBIX YCTAaHOBKaX C  IUIa3MEHHBIM
pasfesieHneM, JUIsl TOMEIIEHHUs B HHUX HCTOYHUKA YpPaHOBOW IUIAa3MBl,
OHEPreTUUECKOI0 COJICHOMAA pPaanovacTOThl M KOJUIEKTOPOB '"Hmponykra" u
"XBOCTOB".

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXM MMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH I  MOAAYM
JJIEKTPOIIMTAHUS, COEIMHEHMH JU(QPYy3MOHHBIX HACOCOB, a TaKkKe I
JTUArHOCTHKU U KOHTPOJII KOHTPOJIbHO-U3MEPUTENbHBIX MPpHOOpoB. OHU HUMEIOT
MIPUCTIOCOOIEHUS ISl OTKPBITUS M 3aKPBITUS, YTOOBI 00€CTIEUnuTh 00CITy KHUBaHHE
BHYTPEHHUX KOMIIOHEHTOB U M3TOTOBJIEHBI U3 COOTBETCTBYIOLIMX HEMArHUTHBIX

MaTCepHraIoB, TAKUX, KaK HECPI)KaBCrollasa CTalb.

CHeIIHaJII)HO NnpeaHasHAYCHHBIC HJIHU noAroToBJICHHbIC CHUCTEMBbI,
060pyn03arme N KOMIIOHCHTBI Jd MCHOJb30BAHHA Ha YCTaHOBKaXx
IJICKTPOMATrHUTHOI'O OGOI‘aHIeHHH.

BBOJIHOE 3AMEYAHUNE

[Ipu 37eKTPOMarHUTHOM TPOIECCe MOHBI METAUIMYCCKOTO ypaHa, IMOJyYCHHBIS
MOCPEICTBOM HMOHM3AIMK TMHTaroIero Marepuaina u3 cojeir (o6praHo UCly),
YCKOPSIOTCST U TPOXOJAT 4Yepe3 MarHWUTHOE II0JIe, KOTOPOE 3aCTaBJsieT WOHBI
PA3JIMYHBIX HW30TOIIOB MPOXOAWUTH IO Pa3IMYHBIM HAIPABJICHUAM. OCHOBHBIMH
KOMIIOHCHTAMHU  3JICKTPOMAarHMUTHOTO  M30TOIHOTO  CemapaTopa  SIBIISIOTCS:



5.9.1.

MarHUTHOE TOJe Ui OTKJIOHEHWS/pa3JelieHus HW30TOIOB MOHHOTO ITydYKa,
MCTOYHHKA MOHOB C €Tr0 CHUCTEMOHN YCKOPEHHS, U CHCTEMbI cOOpa OTHEICHHBIX
MOHOB. BcmomoraTtenbHble CHCTEMBI JJISI 3TOTO HpOLEcca BKIIOYAIOT CUCTEMY
CHaO)KCHMST MAarHWTHON SHEpPruei, CHCTEMBI BBICOKOBOJBTHOTO ITUTAHUS
HCTOYHHMKA HMOHOB, BaKyyMHYIO CHCTEMY M OOLIMPHBIE CHCTEMBl XHMHYECKOM
0o0pa®OTKM 17  BOCCTAaHOBJIEHUS  MPOAYKTa M OYHUCTKH/pEreHeparuu
KOMIIOHCHTOB.

JJIeKTPOMATHUTHBIE CeNapaTopbl H30TONOB

DNEeKTpOMarHUTHbIE CenapaTopbl U30TOINOB, CHEIHAIBLHO NPEJHA3HAYEHHbIE WU
IOJArOTOBJICHHBIE JUI pa3/ielIeHUus] M30TONOB YypaHa, M 00OpyJOBaHHE U

KOMITOHCHTHI AJId 3TOI'0, BKJIOYas:
a) HcTouHrky HOHOB

CrenmanbHO TpeAHAa3HAUYEHHBbIC WM TOATOTOBJICHHBIE OTIEIbHBIC WU
MHOTOYHCIICHHbIC WCTOYHMKH HOHOB YpaHa, COCTOSIINE M3 HCTOYHHKA
napa, HMOHHM3aTOpa W  YCKOPUTENs Iy4yKa, HW3TOTOBICHHBIC W3
COOTBETCTBYIOIIUX MaTePUAJIOB, TAaKHUX, KaK rpaduT, HEp)KaBErOIas CTalb
WU Mellb, U CTIOCOOHBIX 00ecreuynBaTh OOIMIA TOK B MMyyke MOHOB 50 MA
WK OoJIee.

b)  KosnekTopsl HOHOB

KomnexkTopHble IIAaCTUHBI, HMEIOIIME [Be Wi Oojee INEJW M Tas3a,
CHEIMAJIbHO NpeAHa3HAUYE€HHbIE WM NOJTOTOBJIEHHBIE ISl cOOpa IMy4KOB
MOHOB OO0OTalIeHHOr0 M OOEJHEHHOrO0 ypaHa M W3TOTOBJICHHBIE W3
COOTBETCTBYIOIIMX MaTEepHalOB, TaKUX, KaKk TpauT WM HeprKaBerouias
CTallb.

c)  BaxyymHble koxyxu

CrienmanbHO MpeHa3HAYEHHBIE WU TIOATOTOBIICHHBIE BAKYYMHBIE KOKYXH
JUIA  DJCKTPOMAarHWTHBIX  CENapaTopoB  ypaHa, W3rOTOBJICHHBIE W3
COOTBETCTBYIOIIMX HEMAarHWTHBIX MAaTEpUAJIOB, TAKHX, KaK HEPIKABCIOIIAs
CTallb, ¥ peAHa3HauYeHHbIe 1l paboThl pu gasienuu 0,1 Ila unu Hioke.

[NOACHUTEJIbBHOE 3AMEYAHUNE

OTU KOXyXU CIEUUAlbHO MpeAHAa3HAu€Hbl MJIi IOMEIIEHHS B HUX
HUCTOYHUKOB HOHOB, KOJUIEKTOPHBIX IUIACTUH W  BOAOOXJAXKIAEMBIX
BKJIQJIBIIICH U UMEIOT MPUCHOCOOICHUS Ul COeAUHEHUH U (y3UOHHBIX
HAaCOCOB M NPUCHOCOONEHUS Ui OTKPBITHA M 3aKpbITHS B  LEJAX

HU3BJICUCHUA U 3aMCHBI OTHX KOMIIOHCHTOB.

d) MarHuTHbIE€ NOJFOCHBIE HAKOHEYHUKH
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CHGHI/I&]’IBHO NpeaAHa3HAYCHHLBIC WKW  IMOATIOTOBJICHHBIC  MArHHUTHBIC
IMOJIFOCHBIC HAKOHCYHUKH, UMCIOIIUC AUAMCTP 6onee 2 M, HCIIOJIb3YCMBIC
JJIA obecneyeHnss MOCTOSHHOIO MArHMTHOIO MOJIS B QJICKTPOMArHuTHOM
cemaparop€ HM30TOINNOB W [JIA II€PEHOCA MArHuTHOIO IIOJII MCEXIY
PaCIIOIOKCHHBIMU PAIOM CEIlapaTopaMu.

BbICOKOBOJIbTHBIE HCTOYHHKH NMUTAHUS

CnenmanpbHO TpeJHAa3HAYCHHBIE WM  TMOJTOTOBJICHHBIE  BBICOKOBOJBTHEIC
WCTOYHUKH TIMTaHUs Ui MCTOYHHUKOB HOHOB, OOJIAZAIOIIUE IMOJIHBIM HaOOpOM
CIIEAYIOUINX XapaKTePUCTUK:  MOTYyT paboTaTh B HENPEPHIBHOM PpEXHUME,
BbixoaHoe HampspkeHnue 20 000 B nnm Oosnee, BoixogHOW TOK 1 A nmm Oosee u
crabunu3anus Hanpsokenus meHee 0,01% B TeueHne 8 4acos.

W cTOoYHNKY NUTAHUA JICKTPOMArHuTOB

CrneunanbHO TpeIHAa3HAYCHHbIE WM TMOJATOTOBJICHHBIE MOIIHBIE HCTOYHUKHU
MUTaHUsL TOCTOSHHOTO TOKa MMl DJIEKTPOMArHWTOB, OOJIAJAIONINE MOJHBIM
HAO0OPOM CIIEAYIOLIUX XAPAKTEPUCTUK: BBIXOJHOW TOK B HEMPEPHIBHOM PEKHME
500 A unu Oonee npu Hanpspkenuu 100 B wnu Gonee, npu cTabuin3aiiiu mo ToKy
iy HanpsbkeHuro meHee 0,01% B Teuenue 8 yacos.

YcraHoBkHM ISl MPOU3BOACTBA THKEJI0M BOAbI, JedTepusi U JAelTepHeBbIX
coeMHEHU W 000opydoBaHUe, CHEUHAJIbHO TMPeJIHA3HAYEHHOE MJIH
MOATOTOBJICHHOE IJISI TOI0

BBOJHOE 3AMEYAHUNE

Tsixenyro BOLy MOXXHO MPOU3BOJIUTh, UCTIOJB3YS pa3inuHble mpouecchl. OmHako
KOMMEPUYECKHA BBITOJHBIMHU SBIAIOTCS JBa Mpollecca: MpoIlecc H30TOMHOTO
oOMeHa Bofbl U cepoBonopoaa (mpouecc GS) u mporecc M30TOMHOTO OOMeHa
aMMHaKa ¥ BOJ0po/ia.

IIpouecc GS ocHOBaH Ha OOMEHE BOXOPOAA M ACUTEpUS MEXAY BOJOW M
CEpPOBOJIOPOJOM B CHUCTEME KOJIOHH, KOTOPBIE 3KCIUTyaTHPYIOTCS C XOJIOJHOU
BEPXHEU CEKLMEN U ropsyel HIXKHEN cekuuel. Boja Teuer BHU3 11O KOJOHHAM, B
TO BpeMsi KaK CEpOBOJOPOJHBIN a3 LUPKYJIUPYET OT JHA K BEPILIMHE KOJIOHH.
Jnst cogefcTBUSL CMEIIMBAHMIO Ta3a U BOJIbI UCTIOJB3YETCS PAJT JbIPUYAThIX JTOTKOB.
Helitepuil nmepemeniaeTcsa B BOAY MPHU HU3KUX TeMIIepaTypax U B CEPOBOAOPOJ
MpU BBICOKHX TEMIEpaTypax. OOorarmieHHpie  AeiTepreM Ta3 WIA BOJAA
YIAISIOTCS U3 KOJIOHH MEPBOM CTYNEHU Ha CTHIKE TOPAYMX U XOJIOJHBIX CEKIUH, U
MpOIIeCC MOBTOPSIETCS B KOJOHHAX cieayromen cryneHu. [IpoaykT mocnemHei
dba3er - Boma, oOoramenHas neiWtepueM g0 30%, HampaBusieTcs B
JTUCTUJUIAIIMOHHYIO YCTAHOBKY ISl TIPOM3BOJICTBA PEAKTOPHO-YUCTOM TSDHKENIOHN
BOJBL, T.€. 99,75% oxucu nentepus.



B npornecce o6MeHa Mex Iy aMMUaKOM U BOJJOPOZIOM MOXHO M3BJIEKaTh AeUTEpUit
U3 CHUHTE3-Ta3a IOCPEICTBOM KOHTAaKTa C >KMJIKMM aMMHAaKOM B IPHUCYTCTBHH
katasmzatopa.  CuHTe3-ra3 mnojpaercs B OOMEHHBIE KOJIOHHBI U 3aTeéM B
aMMHAa4YHbI{ KOHBEpPTEp. BHYTpPH KOJOHH ra3 MogHUMAETCs OT JHA K BEPIIUHE, B
TO BpeMs KaK XKUJKHM aMMHAK Te4eT OT BEpUIMHBI KO AHY. JlelWTepuil B CUHTE3-
ra3e JUINAaeTcs BOJOPOJia U KOHIEHTPUPYETCS B aMMHake. AMMMAK MOCTYHAET
3aTeM B YCTAHOBKY JUI KPEKMHIAa aMMHaKa Ha JIHE KOJIOHHBI, TOrJa Kak ras
cobupaeTcs B aMMHavyHOM KOHBEpTepe Ha BepiinHe. Ha mocneayommx cTyneHsx
NPOMCXOIUT JayibHElIee oborameHne, U myTeM OKOHYATEeIbHON AUCTHIUIALUN
[IPOU3BOAUTCS PEAKTOPHO-4MCTas TshKenas Boaa. Ilomada cuHTe3-raza MOXKeT
ObITh OOecrieueHa aMMHAYHON yCTaHOBKOM, KOTOpasi B CBOIO O4epelb MOXKET ObITh
COOPY’KEHa BMECTE C YCTAaHOBKOM I IIPOM3BOACTBA TSKEJIOW BOJIBI IIyTEM
M30TOMHOro oOMEeHa aMMHaka U Bojopoaa. B mpouecce aMMHayHO-BOJOPOJHOIO
oOMeHa B KayecTBe MCTOYHMKA HCXOJHOTO JCHTEpUs MOXKET Takxke
UCIIOJIb30BaThCs 0ObIYHAS BOJA.

MHorue npeaMeTsl KI0YeBOro 000pyI0BaHUS AJsl YCTAHOBOK IO MPOU3BOJICTBY
TSDKEJON BOJBI, HCIONB3YIOMMX Mporecchl GS MM aMMHa4YHO-BOJOPOIHOTO
oOMeHa, IUPOKO PACIpPOCTPaHEHbI B HEKOTOPBIX OTPACIAX HEPTEXUMUUECKOU
MPOMBIIIIEHHOCTH. Oco0OenHo 3TO KacaeTcsi HEOONBUINX YCTaHOBOK,
ucnonp3ytonmx mnpouecc GS.  OpHako HEMHOTHE MpeIMEeThl 000PYIOBAHUS
SBISIFOTCSL cTaHAapTHBIMU. [Ipomeccsl GS M aMMHMadyHO-BOJOPOIHOTO OOMEHa
TpeOYIOT 00pabOTKH OOJIBIINX KOJIMYECTB BOCIUIAMEHSIOIINUXCS, KOPPO3HOHHBIX U
TOKCHUYHBIX KHIKOCTEH TNPH TOBBIIIEHHOM JaBicHHH. COOTBETCTBEHHO IIPH
pa3paboTKe CTaH/IAPTOB IO MPOCKTUPOBAHUIO W IKCIUTYaTAI[UH JIJIi YCTAHOBOK M
000pyI0BaHUs, HWCIOJB3YIOMUX O3TH MPOIECCH], CIEAYeT YACNATh OOJbIIoe
BHUMaHue TMoAOOpy MaTepHalioB M MX XapaKTEPUCTUKAM C TeM, YTOOBI
00eCeunTh UTUTEIBHBIA CPOK CITY)KOBI MPU COXPAHEHUU BBICOKOW 0€30MacHOCTH
U HajexHocTH. OrmpeneseHne MacuTaboB 00yCIOBIMBACTCS TIaBHBIM 00pa3oM
CO00OpaXKeHUSIMH SKOHOMHKH 1 HeoOxonumocTu. Takum oOpa3oM, Oobliias 4acTh
MpeIMETOB 00OPYJIOBaHMSI H3TOTOBISETCS B COOTBETCTBUU C TpPeOOBAHHUSIMH

3aKa34duKa.

Hakonen, cinenyer oTrmeTuth, uTO Kak B mporecce GS, Tak U B Mpolecce
aMMHUAYHO-BOJIOPOJTHOTO OOMEHa, TMpeAMEeThl O00OPYIOBaHMs, KOTOPBIC IIO
OTIENBbHOCTH HE TMpeAHa3HAYeHbl WM TOATOTOBJIEHBl CIELHAIBHO IS
MPOM3BOJCTBA TSDKENOW BOABI, MOTYT COOMpAaThCsi B CHCTEMBI, CIEIUAIBHO
npeaHa3HAaYeHHbIE WM TOJTOTOBJICHHBIE MAJS TMPOU3BOJICTBA TSIKEION BOBI.
[IpuMepaMu TakuX CHUCTEM, MPUMEHSEMBIX B OOOMX TIpOIeCccax, SBISIOTCS
CHUCTEMa KaTAIMTHYECKOrO0 KPEKHWHTra, UCIoJb3yemMas B Mpoliecce oOMeHa
aMMHaKa U BOJIOPOJIA, U TUCTUUISITMOHHBIC CUCTEMBI, HCTIOJIb3YEeMbIE B ITPOIIECCE
OKOHYATEJIbHOW KOHIIEHTpPAlMU TSKEJIOW BOJABL, JOBOMSIICH €€ 10 YPOBHS
PEaKTOPHO-YHCTOM.
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[Mpenmetbl  00OpYZOBaHUS, KOTOpbIC CIHEIHMAIbHO MpPEIHA3HAYCHBI WU
MOJITOTOBJICHBI JJIsS MPOM3BOJICTBA TSHKEIOH BOJABI MyTEM HCIOJIB30BaHUS JTHOO
mporecca oOMeHa BOJBI M CEPOBOJOPOAA, JIMOO Tmporiecca oOMeHa aMMHUaKa |
BOJIOPO/Ia, BKITFOYAOT:

Bono-cepoBogopoanbie 00MeHHbIE KOJTOHHBI

OOMeHHBIE KOJIOHHBI, H3TOTaBIWBAaEMble M3 MEJIKO3EPHHUCTON YIJIEPOJAUCTON
cranu (Hampumep, ASTM AS516), auamerpom ot 6 M (20 pyroB) 10 9 M
(30 dyTOB), KOTOpPBIE MOTYT JKCILTyaTHPOBATHCS TPH JJABJICHUH CBBIIIC HINA
pasaHom 2 MIla (300 ¢yHT/KB. II0HM) ¥ UMEIOT KOPPO3UOHHBIN JOMYCK B 6 MM
i 0oJIbIIe, CTIeUATBbHO MpeIHa3HAuYSHB! WIIM IOTOTOBJICHBI JUIS IPOU3BOICTBA
TSDKEJIOW BOJBI IyTEM HCIOJIb30BaHUS IPOLECCa M30TOMHOTO OOMEHa BOJABI U
CEpOBOIOPOAA.

I'a3oayBKH M KOMIIpeccopbI

Onnocrynenyarsie, MmanoHanopusie (T.e. 0,2 MIla win 30 ¢yHT/KB. n10iim)
LHEHTPOOEXKHBIE  Ta30QyBKHM  WJIM  KOMIIPECCOpPbl A LUPKYJIALUU
CepoBOAOPOAHOrO rasza (T.e. rasa, coaepkauiero 6omnee 70% H,S), cneunansho
NpeJHa3HAYCHHbIE WJIM TOATOTOBJIEHHBIC JUIsI MPOM3BOJCTBA TSKEIOW BOJBI
MyTEM HCIOJIb30BaHUS IMpoliecca 0OMeHa BOJbI M CEPOBOAOPOAA. OTH ra3olyBKU
WIA KOMIIPECCOPbl UMEIOT MPOU3BOAUTENBHOCTD, IPEBBIIIAIOILYI0 WIH PABHYIO
56 m*/c. (120 000 SCFM) mpu SKCIUTyaTaliu 10J JABICHHEM, [PEBBIIIAFOLIIM
i paBHbIM 1,8 MIla (260 ¢yHT/KB. q10iiM) Ha BXOJ€, U CHaOKEHbI CallbHUKaMH,

YCTOMYMBBIMH K BO3aeHcTBHIO H)S.
AMMHAYHO-BOJAOPOIHbIE 00MEHHbIEe KOJOHHbI

AMMHaYHO-BOJIOPOIHbIE OOMEHHbIE KOJIOHHBI BBICOTOM Oosiee win paBHON 35 M
(114,3 ¢pyroB) nuamerpom ot 1,5 m (4,9 dyroB) no 2,5 m (8,2 ¢hyToB), KOTOpEIE
MOTYyT OJKCIUIyaTUpOBaTbCi TOJ JaBieHHeM, mpesblmatomum 15 Mlla
(2225 ¢yHT/KB. A101IM), CHENMATBHO MNpPEJHA3HAYCHHbIE WJIM IOATOTOBIICHHbIC
JUIS TIPOM3BOJICTBA TSDKEJION BOABI IyTeM HCIOJB30BAHUS Ipolecca OOMeHa
aMMHaka M BOJOpOJa. OTH KOJIOHHBl MMEIOT TAaK)K€ M0 MEHBLIEH Mepe OIHO
O0TOOPTOBAaHHOE OCEBOE OTBEPCTHUE TOrO XK€ Juamerpa, YTo M LMIMHIpUYecKas
4acTbh, Y€pe3 KOTOPYI0 MOTYT BCTABJIATHCSA WM BBIHUMAThCS BHYTPEHHUE YacTH

KOJIOHHBI.
BHyTpEHHI/Ie YaCTH KOJOHHBI M CTYIICHYATBHIC HACOChI

BHYTpeHHI/Ie qaCTu KOJIOHHBI u CTYIICHYATBIC HacCoOCHI, ClrICouaJIbHO
MpE€aAHa3sHAYCHHBIC WJIN ITIOATOTOBJICHHBIC 1JIA KOJIOHH JJIA IIPOMU3BOACTBA TSKEIIOMN
BOABI IIYTEM HCIIOJB30BaHHWA IIpoHecca aMMHAYHO-BOJOPOJHOIO oOMeHa.
BHYTpeHHI/Ie YaCTH KOJIOHHBI BKIIIOYAKOT CHEHUAIBHO MPEAHA3HAYCHHBIC
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6.6.

6.7.

KOHTaKTOpPhl MEXIy CTYIEHSMH, COACHCTBYIOIIUE TECHOMY KOHTAaKTy ra3a H
xuakoctu. CTyneHdYaTble HACOCHI BKJIIOYAIOT CHENMAIbHO MpeqHa3HaueHHBIE
MOTpy>KaemMble B JKUJIKOCTb HACOCHI JUISl LUPKYJALMUU SKUIKOIO aMMHaka B
npenenax o0bemMa KOHTAaKTOPOB, HAXOASIIUXCSI BHYTPH CTyII€HEeH KOJIOHH.

YcTaHoBKH AJ15 KPEeKHHIra ammmuaKa

VcTaHOBKM A1 KpPEeKMHra aMMMaka, OHKCIUTyaTHpyeMble II0J| JaBICHHEM,
npesblmarolmuM  win - paBHeiM 3 MIla (450 pyHT/kB. q10iiM), cHenHanbHO
IpelHa3HaYeHHbIE WJIM IOJrOTOBJIEHHBIE JUIsl IMPOU3BOJCTBA TSKEIOW BOJBI

IyTEeM HCIHOJb30BAHUs IIPOIlEcca U30TOMHOrO 0OMeHa aMMHUaKa v BOOPOJa.
HNudpaxpacHblie aHATH3aTOPBI NOTJIOLIEHUSA

WHudpakpacHble aHaIN3aTOPbl MOIVIOLIEHUS, CIIOCOOHBIE OCYIIECTBIATH AHAIU3
COOTHOUIEHMSI MEXAY BOJOPOAOM M JIEHTEpHUEM B pealbHOM MaclliTabe BpEMEHH,
KOI'Jla KOHIIEHTpaLUK JIeHTeprs paBHbl WK npeBbiatoT 90%.

Karaautnyeckue neuu

Karanurnueckue meun aias nepepabOTKM 00OrallleHHOro AEUTEpUEBOro rasa B
TAKCIYHO BOAY, CICHUAJIBHO IPCAHA3HAYCHHBIC WM TMOATOTOBJICHHLIC IJIsA
IIPOM3BOJCTBA TSKENOM BOJBI IIyTEM HCIOJIB30BAaHUS Ipollecca H30TOIHOIO
oOMeHa aMMMaKa U BOJOPO/a.

YcraHoBKM VI KOHBEpPCHMH YpaHa MW 000opyaoBaHHMe, CIElHAJTbHO
NnpeAHa3HAYeHHOe WJIH MOATOTOBJIEHHOE 1JIsl 3TOr0

BBOJHOE 3AMEYAHUNE

B ycranoBkax m cucremax s KOHBEPCHM ypaHA MOKET OCYLIECTBIATHCSA OJHO
WJIM HECKOJIBKO MPEBPALLEHNUN U3 OJJHOTO XUMUYECKOI0 U30TOIA YpaHa B JPYroi,
BKJIIOYAsi: KOHBEPCHIO KOHIIEHTPATOB ypaHoBoi pyasl B UOs, kouBepcuio UO; B
UQO,, xouBepcuto okuceit ypana B UF4 mmu UFs, kouBepcuiro UFs B UFg,
kouBepcuto UFq B UF4, xouBepcuto UF4 B MeTaUIMUECKU YpaH U KOHBEPCHUIO
¢TopunoB ypana B UQO,. MHorue KI04YeBble KOMIIOHEHTHI 00OpPYAOBaHHS
YCTAHOBOK [UIi KOHBEPCHM YpaHa XapakKTEepHbl IJI1 HEKOTOPBIX CEKTOPOB
XUMHUYECKON  00pabaThIBaronIel  MPOMBINIIEHHOCTH. Hanpumep, Buzasl
0o0Opy/I0BaHus, HCIOJIB3YEMOr0 B 3TUX Ipolleccax, MOTYT BKIIOYaTh: I€YH,
KapycelbHbIE II€YH, PEAKTOPbl C IICEBJOOKMKEHHBIM CIIOEM KaTajau3aropa,
KapOBBbIE PEaKTOpPHbIE OAallHM, KHUJIKOCTHbIE LEHTPUDPYTH, TUCTHILISIMOHHBIE
KOJIOHHBI M JKHMJIKOCTHO-)XMJIKOCTHBIE JKCTPAaKIIMOHHBbIE KOJIOHHBL. OpHako He
MHOTHE€ KOMIIOHEHTbI 000pY10BaHUsI UMEIOTCS B "TOTOBOM BHE"; OOJIBIIMHCTBO
U3 HUX JOJDKHBI OBITh IOJTOTOBJIEHBI COTJIACHO TPEOOBAHUSAM U clielU(PUKALUAM
3aKa3yuka. B HeKoTophIX ciydasx TpeOyeTcsi y4WUThIBaTh CHEIHAJIbHbIE
IPOCKTHBIE M KOHCTPYKTOPCKHE OCOOEHHOCTH Ui 3alIMThl OT arpecCUBHBIX
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CBOMCTB HEKOTOPBIX U3 oOpabareiBaembix xumudeckux Bemiects (HF, F, CIF; u
¢dropunbl ypana). HakoHem, cieayeT OTMETHTh, YTO BO BCEX IIporieccax
KOHBEPCHH ypaHa KOMIIOHEHThI 00OPYJI0BaHHMsI, KOTOPhIE OTIACIBHO CIEIUATBHO
HE TpeAHa3HA4YEHBbl WM TIOATOTOBJICHBI ISl KOHBEPCHUU YypaHa, MOTYT OBITh
o0OBeMHEHBI B CHCTEMBI, KOTOPBIC CHEIUAIBHO TPEIHA3HAYCHBI WA

MMOATOTOBJICHBI JJIs UCITOJIB30BAaHUS B LICIIAAX KOHBEPCHUH YpPaHa.

CnenuajbHO mNpeAHA3HAYEHHbIE MM MOArOTOBJICEHHbIE CHCTEMbI I
KOHBEPCHH KOHLICHTPATOB ypaHoBoii pyasl B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUWE

KonBepcust koHueHTpaTtoB ypaHoBoM pyabl B UOs MOXKET OCYLIECTBISITHCS
CHa4aJla IOCPEACTBOM DPACTBOPEHMsI PYJbl B a30THOM KHUCJIOTE€ M SKCTPAKLUU
OUHIIEHHOT0 FeKCaruaparTa ypaHWIJUHUTPATA C IIOMOIIBIO TAKOI'O0 PaCTBOPUTEIS,
Kak TpuOyTuia Qocdar. 3arem rekcaruipaT ypaHWIIUHUTpaTa mpeodpasyercs B
UO; nubo mocpencTBOM KOHLEHTpAlMW W JEHUTPALUH, JIMOO MOCPEeICTBOM
HeTpanu3anuu ra3000pa3HbIM aMMHUAKOM JUISI TTOJTyY€HUs! AnypaHaTa aMMOHUS €
nocienyromei GuiabTpanen, CymKkoi 1 KalblUHUPOBAHUEM.

CrnenuajbHO mNpeJIHA3HAYEHHbIE WJM TNOATOTOBJIEHHbIE CHCTEMbI [JIs
kouBepcun UO; B UF,

I[TOACHUTEJIbBHOE 3AMEYAHUWE

KonBepcus UO3; B UFg MOXET OCYWIECTBIATHCS  HEMOCPEICTBEHHO
¢dbropupoBanueM. Jlyist mporecca TpeOyeTcss HCTOYHUK Ta3000pa3Horo Gpropa Win
Tpex(dTopucToro xjiopa.

CrnenuajgbHO mNpeAHA3HAYEHHbIE WJIH TOATOTOBJIEHHbIE CHCTEMbI [IJIsI
konBepcun UO; B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUWE

Kounepcust UO3; B UO; MOXKET OCYIIECTBISATHCS MOCPEACTBOM BOCCTAHOBIICHUS
UO3 ra3000pa3HbIM KPEKHHT-aMMHAKOM HITH BOJIOPOJIOM.

CnenuajJilbHO TMpeHA3HAYEHHbIE WJIM MOJATOTOBJIEHHbIE CHCTEMbI JIJIsl
kouBepcun UO; B UF4

[NOACHUTEJIbBHOE 3AMEYAHUWE

Kounsepcuss UO; B UF4 moxer ocymiectBiAThesl nmocpenctsoM peakuu UO; ¢
razoo0pa3HbM (propucteiM BogopoaoM (HF) mpu remneparype 300-500°C.



7.5.

7.6.

7.7.

7.8.

CrnenMaJIbHO TNpeJHA3HAYEeHHbIe WM MOATOTOBJICHHbIE CHCTEMbI /ISl
kouBepcumn UF4 B UF,

I[TOACHUTEJIbBHOE 3AMEYAHUNE

Konsepcns UF4 B UFg ocymecTBisieTcss MOCPEACTBOM IK30TEPMUYECKON PEAKIINU
c ¢ropom B peakropHoi Oamue. UFg KOHAEGHCHUpYyETCS W3 TOPSUUX JIETY4HX
ra3oB IIOCPEJCTBOM IIPOITyCKaHUSl MOTOKA rasza 4epe3 XOJIOAHYIO JIOBYLIKY,
oxnaxaeHaywo a0 -10°C. [lns mporecca TpeOyeTcs UCTOYHHK Tra3000pa3HOro

dTopa.

CnenuajJibHO TMpeHA3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHCTEMbI [IJIsl
kouBepcun UF4 B MeTassmmueckuii ypan

[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcusi UF4; B MeTa/uIMUECKHil ypaH OCYHIECTBISIETCS MOCPEICTBOM €ro
BOCCTAaHOBJICHUSI MarHWeM (KPYITHbIC MMApTHUH) WM KaJblIMeM (Mayible MapThH).
Peakiust ocymecTBisieTcss Mpu TeMIepaTypax BbIIIE TOYKH IUIABJICHHS YpaHa
(1130°C).

CrnenyajbHO mNpeAHA3HAYEHHbIE MJIH TOATOTOBJIEHHbIE CHCTEMbI JIJIsI
konBepcun UFq B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUWE

Konsepcust UFg B UO; MOXKET OCYLIECTBIATHCS MOCPEICTBOM OJHOTO M3 TPEX
npoueccoB. B mepBom mnpouecce UFs BoccTaHaBnuBaeTcss W TMAPOIU3YETCS B
UO; ¢ wucnosp3oBaHueM Bojxopoaa u mapa. Bo Bropom mnponecce UFg
TUAPOJIM3YETCSl PACTBOPEHHEM B BOJE, JUISl OCAXICHUS IUypaHaTa aMMOHHUS
nobaBisieTcsl aMMUaK, a JuypaHaT BoccTaHaBiuBaercs B UO, BomopoaoMm mpu
temneparype 820°C. Ilpu tperbem mporiecce razoobpasusie UFs, CO, u NH;
CMEIIMBAIOTCS B BOJE, OCAKIas ypaHWIKapOOHAT aMMOHHS. YpaHUIKapOOHAT
aMMOHHMSI CMEILIMBAETCA ¢ apoM U BojaopoaoMm npu temneparype S00-600°C nis
npousojacTea UO,.

Konsepcust UFg B UO; yacTo ocyIiecTBIsAETCS HAa NEPBOM CTYIIEHH YCTaHOBKH I10

HU3TOTOBJICHHUIO TOIIIMBA.

CnenuajJilbHO TMpelHA3HAYEeHHbIE WJIM TOATOTOBJIEHHbIE CHCTEMbI [JIsl
kouBepcun UF¢ B UF4

[NTOACHUTEJIbBHOE 3AMEYAHUE

Konepcus UF¢ B UF4 ocymecTBiasieTcss MOCPEICTBOM  BOCCTAaHOBJICHMS
BOJIOPOJIOM.

All/41
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