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[JononHntenbHbIn NpoTokon K CornaweHnto
mexay Pecnybnukon Hukaparya m
MexayHapo4HbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPUMeHeHUN rapaHTUn B CBA3MN C
[loroBopoM O 3anpeLueHnn a0epHoOro opyXxug
B JlatuHckon Amepuke n ¢ [loroBopom o
HepacnpoCTpaHeHUN A0epPHOro opyxua

L. B npunoxeHnu K HaCTOSIIIEMY JOKYMEHTY JAJIsl CBECHHUS BCEX YWICHOB BOCIIPOU3BOIUTCS
TekcT JlomomuurenpHOro mportokona k Cormamenmio Mexnay PecmyOmmkoit Hwukaparya u
MexTyHapOJHBIM areHTCTBOM II0 aTOMHON DJHEPTUH O MPHUMEHEHWH TapaHTHHl B CBS3U C
JloroBopoM o0 3ampemieHuH saepHoro opyxus B JlatmHckoil Amepuke u ¢ JloroBopom o
HEPAaCIPOCTPAHEHHH SICPHOTO OpYKusi'. JOMOTHUTEIBHBI IPOTOKOI ObLT 0106per CoBeTOM
ympasstronux 12 urors 2002 rona.

2. B cootBercTBUM co cTaThei 17 JIOMOMHUTEIBLHOTO MPOTOKOJA OH BCTYHWJI B CHUITY
18 deBpansa 2005 roga, B JeHb, KOrga ATEHTCTBO MMOJaydmsio OT Hukaparya mHHCBMEHHOE
YBEIOMIICHUE O TOM, YTO 3aKOHOJATEIbHBIC W/WIM KOHCTUTYIIMOHHBIC TpeOoBaHus Hwukaparya,
HEOOXOUMBIE JIJISl BCTYIUICHUS B CHITY, BBITIOTHEHBI.

! Bocnpoussenieno B noxymente INFCIRC/246.
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Annex

[ononHuTenbHbIn NpoToKon K CornaweHunto
mvexay Pecnybnukon Hukaparya u
MexayHapo4HbiM areHTCTBOM NO aTOMHOW
9HEeprum o NPUMeHeHUN rapaHTUn B CBA3MN C
[loroBopoM O 3anpeLueHnn a0epHOro opyxug
B JlatuHckon Amepuke n ¢ [loroBopom o
HepacnpocTpaHeHUN A0ePHOro OpyXug

ITIPUHUMAS BO BHUMMAHMUE, uro Pecmybmuka Hukaparya (B manpbHEHIIIEeM HMEHyeMas
“Hukaparya”) w MeXIyHapOoIHOE areHTCTBO ITI0 aTOMHOW JSHEprud (B JaJbHEHIIEM WMEHYyeMoe
"AreHTcTBOM") SIBISIOTCS yyacTHHMKaMy COrJaleHus: 0 MPUMEHEHUH TapaHTuil B cBsA3u ¢ JloroBopoM o
3amnpelieHun siiepHoro opyxus B JlatuHckoit AMepuke 1 JIoroBOpoM O HEpacIpOCTPaHEHUHN SIEPHOTO
opyxus (B manpHeleM wmMeHyemoro "CornamieHueM O rapaHTHsax'), KOTOpPOe BCTYIIWIO B CHITY
29 nexabps 1976 rona;

YUUTBIBASI xenanne MEeXIyHApOIHOTO COOOIIECTBa ele O60ee YKPEMUTh PEKUM SISPHOTO
HEpPaCIPOCTPAHECHUSI ITyTEM TOBBIMICHUS JISHCTBEHHOCTH W A(PQEKTUBHOCTH CUCTEMBI TapaHTHUH
ATcHTCTBA;

HAIIOMHWHAS, d9to ATEHTCTBO TIPH OCYIIECTBICHHHM TapaHTHH JOJKHO YYHTHIBATH
HEOOXOAMMOCTh: HM30eraThb CO3AaHUs MPEMATCTBUI SKOHOMHYECKOMY M TEXHOJIOTHYECKOMY Pa3BUTHIO
Hukaparya wim MexIyHapOJHOMY COTPYIHHYECTBY B OOJIACTH MUPHOH SACPHON ICSITEIHHOCTH;
co0JIF01aTh JCHCTBYIOININE IOJIOXKEHHUS B 00JIaCTH OXpaHbl 30POBBS, 0E30MAaCHOCTH, (PU3UUESCKOM
3aIIUTHI, a TakXkKe Jpyrue NeHCTByromue TpeOoBaHMS OE30MacCHOCTH W TpaBa OTACIBHBIX JIHIL, W
MPUHUMATh BCE MEPHI MO 3alIUTE KOMMEPUYECKUX, TEXHOJOTMUYECKUX U MPOMBIIUICHHBIX CEKPETOB,
a TaKoke APyrow KoH(pUIACHINATBHON HH(POPMALIMK, KOTOPas CTAHOBUTCS €My M3BECTHOM;

[MPUHNMAS BO BHUMAHMUE, uro gacTtoTra MpoBeNCHUS U MHTEHCUBHOCTh MEPOTIPUATHH,
yKa3aHHBIX B HacTosmieM [Iporokone, OymyT TMOAAEPXKUBATHCS HA MUHUMAIEHOM YPOBHE,
COOTBETCTBYIOIIEM €I MOBBIICHHS JEHCTBEHHOCTH U 3()()EeKTUBHOCTH TapaHTHii ATEHTCTBA;

HACTOSIIVM Hukaparya u ATEHTCTBO COTJIAaCHIIUCH O HIDKECIICAYIOIICM:



CBA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COIVIAIIEHUEM O 'APAHTUAX

Cratbs 1

ITonoxenus CornaiieHus 0 rapaHTUIX NPUMEHSIOTCA K HacTosmemy [IpoTokomny B Tol Mepe, B
KaKOl OHU COOTBETCTBYIOT MOJOKEHUAM HacTosero [Ipotokona u coBMecTuMbl ¢ HUMU. B ciayuae
MPOTHUBOPEYNs MEXAY TMoNoKeHnssMH CorfalieHnss O TapaHTHSIX W TOJIOKEHUSMH HACTOAIIETO
IIpoTokona mpuMeHsIOTCS MOJ0XKeHus HacTosiero [Iporokora.

INPEAOCTABJIEHUE HTHO®OPMALIUU

Cratpg 2

a. HHKaparya npeaAoCTaBIIACT AI‘GHTCTBy 3asABJICHUC, COACPIKAIIICC:

)

iii)

vi)

OO0mee onucanve U MH(POPMALIMIO, YKa3BIBAIOIIYI0O MECTO MPOBEICHHUS OTHOCSIIUXCS K
SAIEPHOMY TOIUIMBHOMY LIUKITy HAYYHO-HCCIIEAOBATENbCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, He CBS3aHHBIX C SIEPHBIM MATEPHAIOM, OCYIIECTBISEMBIX TNe-TH00, KOTOpHIC
(hUHAHCUPYIOTCS, TOJNYYHIM KOHKPETHOE pa3pelicHue WM KOHTPOJIHPYIOTCS WA
OCYLIECTBIAI0TCA OT uMeHn Hukaparya.

OmnpeneneHHy0 ATEHTCTBOM Ha OCHOBE OXKMJIAEMOIO TOBBIMIEHUS NEHCTBEHHOCTH WU
3¢ (GEKTUBHOCTH U COTJIacOBaHHYIO ¢ Hukaparya nHpopManuio o Kacarouencs: rapanTuii
9KCIUTyaTallMOHHOM JAEATeNbHOCTH Ha YCTAaHOBKAaX M B MECTax  HAxXOXJICHHUA BHE
YCTaHOBOK, I'/1€ OOBIYHO UCIIOJIB3YETCS SIIEPHBIH MaTepuall.

OO11€ee onucaHue KakI0ro 3JaHus Ha KaKIOM IUIOIIAJKe, BKIIOYas ero MCIIOJb30BaHueE,
U, €CJIM 3TOTO HEJOCTATOYHO - OMHCAHHE €ro COJACPKUMOro. ITO OMUCAHHE BKIIOYAET
KapTy TaKOH IUIOMIAIKH.

Onucanne Macmraba omnepanuid Ui KakJOoro MecTa HaXOXJCHHUS, WMCIOIIETO
OTHOIIIEHUE K JIeITeIbHOCTH, YKazaHHOU B [Ipunoxkennu I k HacTosieMy IIpoTokoiy.

Nudopmanuio, yka3pIBalONIyI0 MECTO HAaXOXJICHHS, JKCILTyaTAlIMOHHOE COCTOSHUE W
OIICHOYHBIC TOJIOBBbIC IPOW3BOJICTBEHHBIE MOIIHOCTH YPaHOBBIX PYJIHHKOB H
000TaTUTENHHBIX YCTAHOBOK U TOPUEBHIX 000TATUTEIHHBIX YCTAHOBOK M CYIIECTBYIOIIUI
roJIOBO O0BEM MPOU3BOJCTBA TAaKUX PYAHUKOB M OOOTAaTUTEIHHBIX YCTAHOBOK ISt
Hukaparya B memom. Hukaparya mnpemocTaBisieT MO 3ampocy ATEHTCTBa JaHHBIC O
CYIIECTBYIOIIIEM TOJJOBOM O0BEME TMPOW3BOJCTBA  OTJACIBHOTO PYIAHUKA  WIIH
oboratuTensHON ycTaHOBKH. lIpemoctaBiienne 3Toi mHGOpMaUu HEe TPEOyeT BeICHUS
o JpoOHOTO yJera sIIEPHOr0 MaTepHania.

I/IH(bOpMaLII/IIO OTHOCHUTCJIIbHO UCXOAHOI'0 MaTcpuaia, KOTOpBIfI €€ HEC JOCTUI COCTaBa U
YUCTOTBI, KOTOPBIC ACIAIOT €ro NpUroAHbIM AJid U3TOTOBJICHUA TOIUIMBA WX U30TOIMHOT'O
obor AlllCHNS, BKITFOYAIOIIYIO:

a) KOJINYEeCTBA, XUMHYECKHH COCTaB, WCIIOJNBb30BAHUEC WIIM  IPEAINOIaracMoe
WCIIOJIb30BaHUE TAKOTO MaTepHaia, He3aBUCHMO OT €TO SIIEPHOTO MM HEsJIEPHOTO
WCTIOJIb30BaHMS, JUIS KXKIOTO MecTa HaxoxaeHus: B Hukaparya, B KOTOpOM TaKoii
MaTepuan TPUCYTCTBYET B KOJMYECTBAX, MPEBBIMIAIONIUX JECATh METPHUUCCKUX
TOHH ypaHa W/WIH ABAaAlATh METPUYSCKUX TOHH TOpPHUSA, a IS JPYTHX MECT
HaXOXJICHUS C KOJUYECTBAMHM OoJiee OJHOW METPUYECKOH TOHHBI - 00IIee
Koym4ecTBO sl Hukaparya B 1esioMm, eciii 3TO 00Iee KOJWYECTBO TPEBBIIIACT
JIeCcATh METPHYECKHMX TOHH ypaHa WM JBaAlaTh METPUYECKUX TOHH TOPHSL.
[IpenocraBnenne »Tol WH(pOpMaruu He TpeOyeT BEICHUS IMOAPOOHOr0 ydeTa
SIIEPHOTO MaTepHaa;



vii)

viii)

b) KOJINYECTBA, XUMHUYECKUM COCTAaB M MYHKT Ha3HAYEHUA KaXJOW HSKCHOPTHOM
noctaBku U3 Hukaparya Takoro marepuana Jisi KOHKPETHBIX HESIICPHBIX IIeNeH B
KOJIMYECTBaX, MPEBBILLIAIOIINX:

1)  ;mecsaTh METPUYECKHUX TOHH YpaHa, WIH JIJIS MOCIEA0BATEIILHBIX SKCITOPTHBIX
MOCTaBOK ypaHa m3 Hwukaparya B OJHO M TO K€ TOCYIapCTBO, KaXKOas W3
KOTOPBIX MEHEE JIECATH METPUIECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET
JIECSITh METPUYECKUX TOHH B TEUEHHE T'O/1a;

2) ABaAllaTb MCTPUYCCKUX TOHH TOpHUd, WIM JId TOCICAOBATCIbHBIX
OKCIIOPTHBIX MMOCTABOK TOPUSA H3 HHKapar Ya B OJHO U TO K€ rocyaapcCtso,
Kaxxaad M3 KOTOPBIX MCHEC JABaJAATU MCETPUYCCKHUX TOHH, HO CyMMa
KOTOPBIX NPEBBIMIACT ABAAIATh METPUYCCKHUX TOHH B TCUCHUEC IoJia,

C) KOJIM4YCCTBA, XUMHYECKUN COCTaB, MECTO HAXOXIACHHA B HACTOAIICEC BPEMIA U
HCIIOJIB30BaHUE WKW HpEAroIaracMoc HMCIOJb30BAHUC KaXK10M1 HMHOpTHOI;'I
IIOCTaBKH B HHKaparya TAaKOro Marcpuaja Ijisd KOHKPCTHBIX HEAACPHBIX ueneﬁ B
KOJNYCCTBAX, NPCBLIIAOIINX !

1)  ;mecsaTh METPUYECKUX TOHH YpaHa, WU JUIS TTOCIEIOBATEILHBIX HMITOPTHBIX
mocTaBok ypaHa B Hwkaparya, Kaxgas W3 KOTOPBIX MEHEE [ECSTH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIMAET NECITh METPHUECKUX
TOHH B T€YECHHUE TO/A;

2) ABaallaTb MCTPUYCCKUX TOHH TOpHUd, WIM I TMOCICAOBATCIbHBIX
HUMIIOPTHBIX IOCTABOK TOpUSA B HHKaparya, Kaxxaasd H3 KOTOPBIX MCHEC
ABaAllaTh MCTPUYCCKUX TOHH, HO CyMMa KOTOPBIX IMMPCBBIIIACT ABAaALATh
MCTPUUYCCKUX TOHH B TCUCHHUE I'0JIa;

Opd TOM TOHUMAaHWHW, 4YTO TMpeJCTaBlieHHe WHOOpMAIMA O TaKoM MaTepHale,
MpeIHAa3HAYeHHOM JUIA HESIEPHOTO HWCIIONb30BaHUs, IMOCIE TOTO KaK OH JOCTUTHET
OKOHYATEILHOU (DOPMBI CBOETO HESJICPHOTO MCIIOJIL30BaHUS, HE TpeOyeTCs.

a)  WH(QOPMAIMIO OTHOCHUTEIHFHO KOJHMYECTB, BUJOB HWCIIOJB30BAaHUS U MECT
HaX0XJICHUS SACPHOTO MaTepHaia, 0OCBOOOKICHHOTO OT FapaHTHl B COOTBETCTBUU
co cratbeid 36 CornameHus 0 TapaHTHsIX;

b) HH(OPMAIUIO0 OTHOCUTEIBHO KOJIMUYESCTB (KOTOpas MOKET UMETh OPMY OLICHOK) U
BHJIOB HCITOJIb30BAaHUS B KaKIOM MECT€ HAXOXICHUSA SASPHOTO MaTepHhaia,
OCBOOOXICHHOTO OT TapaHTHI B COOTBETCTBHH CO cTaThei 35 b) Cornarienus o
rapaHTHSIX, HO eIllle He HAaXOJAIIETrocs B OKOHYATENbHOU (hopMe /ISl HEs[ISPHOTO
WCTIONIb30BaHMS, B KOJUYECTBaX, NPEBHINIAIONMX YKa3aHHBIE B CTaThe 36
CornaireHust 0 rapaHtusax. llpejgoctaBieHue 3TodM HHGOpPMAIMK HE TpeOyeT
BEJCHMS MOAPOOHOT0 yueTa SICPHOT0 MaTepHara.

WHbopMaliiio OTHOCHTEIBHO MECTa HaxXOXKIACHUS WM JajbHeHIeii 00pabOTKH OTXOI0B
CpPEHETO0  WJIM  BBICOKOTO  YPOBHS  aKTHUBHOCTH,  COJCPXKAIIMX  IUTYTOHHA,
BBICOKOOOOTAIICHHBIM ypaH WM ypaH-233, B OTHONICHWH KOTOPBIX TPUMECHEHUE
rapaHTHil ObUIO MPEKPAIICHO B COOTBETCTBUU CcO cTarhbeil 11 CormameHusi 0 rapaHTHsX.
Jns menm maHHOTO TyHKTa '"manpHeimmas oOpaboTka" HE BKIIIOYACT MEPEYHaKOBKY
OTXOJIOB WJIM WX JalibHEillee KOHIUIIMOHUPOBAaHWE, He IMpelycMaTpHBaroIee
paszeneHus JIEMEHTOB, I XpaHEHHs HITH 3aXOPOHEHHSI.

Crnenytonyro  MH(QOpPMAIMIO OTHOCHTEIHHO  COTJIACOBAHHOTO  OOOpYNOBaHHUS U
HEesIEPHOro MaTepuana, nepeurcieHusix B [Ipunoxenun 11:



a) M0 KaXI0H OSKCHOPTHOH mocraBke u3 Hukaparya Takoro o00OpymoBaHUS U
Marepuana: UACHTU(UKAIUS,  KOJUYECTBO, MECTO  IPEAINOJIaraeMoro
WCIIONIb30BAaHUSl B TOCYJApCTBE-TMOIyYaTeNe M JaTra WIM B COOTBETCTBYIOIIMX
CIIy4asx oxujaemasi 1ata SKCIIOPTHON MOCTABKY;

b) 10 KOHKPETHOMY 3ampocy ATEHTCTBA, MOATBepXAcHHE Hukaparya Kak
UMIIOPTUPYIOIUM TOCYIAPCTBOM HWH(QOPMAIMH, TPEIOCTABICHHOW ATEHTCTBY
JPYTUM TOCYJapCTBOM B OTHOIICHHH OKCIIOPTA TaKOrO OOOPYIOBaHUS WU
Matepuana B Hukaparya.

x)  OOmme TUIaHBI Ha TPEACTOSAINIMKA JCCATWICTHUH TEPUOJ, WMEIOIIUE OTHOIICHUE K
Pa3BUTHIO SJCPHOTO TOIUIMBHOTO IMKJIA (BKJIIOYAs IUIAHHPYEMbIE OTHOCSIIMECS K
SAJIEPHOMY TOIUTMBHOMY ITUKJIY HAYYHO-HCCIIENOBATEIBCKUE M OMBITHO-KOHCTPYKTOPCKHE
paboThl), KOTJIa OHH YTBEPXKICHBI COOTBETCTBYIOIIMMH KOMIIETCHTHBIMH OpraHaM¥u B
Huxkaparya.

Hukaparya mnpumaraeT Bce pa3yMHBIC YCHIIMS, C TEM 4YTOOBI MPEJOCTABUTh ATEHTCTBY
CIIETYFOIYI0 MH(POPMAIIHIO:

1) oOmiee omnmcanue ¥ WHGOPMAIIMIO, YKA3BIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIMXCS K
SJICPHOMY TOILUTUBHOMY ITUKJTY HAYYHO-HCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, He CBsA3aHHBIX C SACPHBIM MAaTEPUAIIOM, KOTOpPbIE KOHKPETHO OTHOCITCS K
o0oraleHuIo, mepepaboTKe SIEPHOI0 TOILIMBA WK K 00pabOTKE OTXOA0B CPEAHEr0 MU
BBICOKOT'O YPOBHSI aKTHBHOCTH, COJICPKAIINX TUTYTOHUH, BBICOKOOOOTAIIEHHBIN ypaH WIN
ypaH-233, ocymecTBisieMbIX rae-mubo B Hukaparya, HO KOTopbie HE (PMHAHCUPYIOTCS,
HE TIOJYYHJIM KOHKPETHOTO pa3pellieHHs] WM He KOHTponupyroTcs Hukaparya wimm He
OCYIIECTBIIAIOTCS OT WMeHW Hwukaparya. Jlnsg menmn ganHOro myHKTa "oOpaboTka"
OTXOJIOB CPEJHEr0 WJIM BBICOKOTO YPOBHS AKTUBHOCTH HE BKIIIOYAET IEPEYNaKOBKY
OTXOJIOB WJIM UX KOHJIUIIMOHUPOBAHKE, HE TIPelyCMaTPUBAIOIIEE Pa3JIeTICHUs JIIEMEHTOB,
JUTSL XpaHEHUS WK 3aXOPOHCHHUS.

ii) oOmiee omucaHWe JCATENBHOCTH W CBEACHHS O JIUIE WIM  OpraHW3allvH,
OCYIIECTBISIOMMX TAKyl0 JCSATCIBHOCTh B  ONPEIACICHHBIX ATEGHTCTBOM MeECTax
HAXOXKAEHUS 3a IpelelaMy IIIOMIa KU, KOTOPHIE, 10 MHEHHIO ATEHTCTBA, MOTJIH OBI
(hYHKIIMOHAIBHO OBITH CBSI3aHBI C AEATELHOCTRIO Ha 3TOM Iumomanke. IIpemocraBieHue
TaKkoW WH(OPMAIMK SBJSIETCS TNPEIMETOM KOHKPETHOro 3ampoca ArentcTBa. OmHa
NPEOCTABISACTCSA B KOHCYIBTAIIMU ¢ ATCHTCTBOM M CBOEBPEMEHHO.

[To 3anpocy ArentctBa Hukaparya maer yTOYHEHUs WM pa3bsCHEHHS JIIOOOH WHGpOpPMAaLUH,
NIPEIOCTABICHHON B COOTBETCTBUM C HACTOSIIEH CTaTbel, B TOM CTENIEHHU, B KOTOPOH 3TO UMEET
OTHOIIIEHUE K 11U TapaHTHH.

Cratps 3

Huxkaparya mnpemocraBiser AreHTCTBY B TedeHue 180 mHe mocie BCTYIUICHHS B CHITY
Hactosiero IIporokona nHpOpMaIMio, 0 KOTOPOH TOBOPHUTCS B cTaThe 2.a.1), 1ii), 1v), V), vi) a),
vii) ¥ X) U B cTatbe 2.b.1).

Hukaparya npemocraBiser ATEHTCTBY 10 15 Masi Kaxaoro roja 0OHOBJIICHHYIO WH(OpPMAIIHIO,
0 KOTOpOW TOBOpPHUTCS B IYHKTE a. BbIIlIE, 332 MEPUOJ, OXBATHIBAIOIIUN MPEAIISCTBYIONTUN
KaJIeHTapHeId ToA. Ecim panee mpemocTaBieHHas WHPOpMANHS OCTalach 03 M3MCHEHWH,
Hukaparya yBegomisiet 00 3Tom.

Huxkaparya npenocraBisier ATeHTCTBY 10 15 Mast KaXIoro roga WHGOPMAIUIO, ONpeIeICHHYIO
B cTaThe 2.a.vi) b) U ¢), 3a meproj, 0XBaTHIBAIOIIMI MPEIIIECTBYIOINI KaJleHIapHBIH O/,



Huxkaparya exexkBapTagbHO IIPEJOCTaBIsCT ATEHTCTBY HH(OpMAINIO, OIpPEIEICHHYI0 B
cTathe 2.a.ix) a). Orta uH(poOpMalMa MPEIOCTaBIsSETCS B TEUCHHE INECTHACCATH AHEH mocie
OKOHYaHUsI Ka)KI0TO KBapTaa.

Hukaparya mpemocraBisier AreHTCTBY HMH(OpPMAIUIO, ONpEICICHHYI0 B CTaThe 2.a.viii), 3a
180 mHEeW 10 oOCyImecTBICHUS JanbHeWmelr o0paboTku, W 1m0 15 masg Kaxmoro roja
uHpopManuo 00 UW3MEHEHUSX MECT HaxOXICHHS 32 TIEpHOJA, OXBaTHIBAIOIINN

MPENIECTBYIOMINI KaJleHIapHbIH TO/I.

Hukaparya u ATreHTCTBO [OTOBapHBalOTCS O BPEMEHHM U 4YacTOTe MPeNOCTaBICHUS
MHQOPMAIIH, ONIPEACTICHHON B cTaThe 2.a.11).

Huxkaparya npenocrasnsier AreHTcTBY HH(OpMaIuio, onpeieleHHYI0 B craThe 2.a.iX) b), B
TeYeHUE MIECTUAECATH THEH 1ocie NOCTYIUIEH S 3ampoca OT ATeHTCTBaA.

JTOHMOJHUTEJIBHBIN JOCTYII
Cratps 4

HI/I)KCCJ'IGI[yIOH_IGG MNPUMCHACTCA B CBA3UM C OCYHICCTBJICHHUCM JOIOJHUTCIBHOTO AOCTyIla B

COOTBETCTBHUH CO CTaTheul 5 HaCTOAIICTO HpOTOKOJ'Ia:

a.

ATEHTCTBO HE CTaBHT IIETH MEXaHUCTHYCCKU WIIM CUCTEMATHYECKU MIPOBEPITH HH()OPMAIIUIO, O
KOTOPOW TOBOPUTCS B CTaThe 2, OAHAKO ATEHTCTBO UMEET JOCTYTI K:

1) M000MYy MECTy HaXOXKJICHHSA, O KOTOPOM TOBOPHTCS B CTarhe 5.a.1) WIM 1i), Ha
BBIOOPOYHOM OCHOBE C IIEJIBbI0 0OECTICUCHHsT YBEPEHHOCTH B OTCYTCTBHU HE3asIBIICHHBIX
SJICPHOTO MaTepHala u JesITeIbHOCTH;

il)  moOOMy MECTy HaXxOXKACHHs, O KOTOpPOM TOBOPUTCA B cTaTtbe 5.b. WIM C., B LEIAX
pellleHHsT BOTMpPOCa, CBS3aHHOTO C MPaBWIBHOCTBIO W TOJHOTOW HH(OpManuwy,
IPEOCTaBICHHON B COOTBETCTBHM CO CTaThell 2 WM B LENAX YCTPAHCHUS
HECOOTBETCTBUS, CBI3aHHOTO C 3TON WH(OPMAIIHEH;

iii)  JTF00OMY MECTYy HaxOXXIEHHUSA, O KOTOPOM TOBOPHUTCS B CTaThe S5.a. 1ii) B TOW CTETICHH, B
KOTOpPOW A3TO HEO0OXOMUMO ATCHTCTBY IS TOATBEPXKACHUS JUISl IENeH TapaHTuit
3asiBiieHus1 Hukaparya o craTyce yCTaHOBKY WJIM MECTa HaXOXKJICHVs BHE YCTAaHOBOK, TJIC
paHee OOBIYHO HCTIONIL30BANICS S/ICPHBIN MaTepya, Kak CHATBIX C SKCIUTyaTallHH.

1) 3a WCKIIOYEHWEM CIydaeB, YKa3aHHBIX B ITYHKTE ii) HIDKE, ATCHTCTBO HAaIpaBIIsICT
Huxkaparya npeasapuTebHOE yBeIOMIICHHE O JOCTYIIE 1O KpaiHel Mepe 3a 24 Jaca;

i) B OTHONIEHWH AOCTyHa K JIOOOMY MECTy Ha IUIOIIAJIKE, KOTOPHIA 3ampariuBacTCcs B
COUCTAHWH C TIOCCHICHUSMH JUIsl TPOBEPKH HMHMOPMAIMM O KOHCTPYKIUM WIH C
WHCTICKIUAMY JUIS CHCIUANBHBIX IleNied WM OOBIYHBIMUA HMHCIICKIIUSAMH Ha JTOH
TUIOMIANIKe, CPOK IPEIBAPUTEIHHOTO YBEJAOMIICHUS, €CIIM ATEHTCTBO oOOpariaercs ¢
3arpocoM 00 3TOM, COCTaBIISIeT, IO KpaiHel Mepe, JIBa Yaca, OJHAKO B UCKIFOYATEIHLHBIX
00CTOSITENHCTBAX, MOXKET COCTABUTH MEHEE JIBYX YaCOB.

Hpe,Z[BapI/ITCJIBHOG YBCOAOMJICHHUE HAIPAaBJIACTCA B IMMCBMEHHOM BHJAC W B HEM KOHKPETHO
YKa3bIBArOTCA NPHUYUHBL JOCTYNA U ACATCIILHOCTL, KOTOpas MAOJIKHA OBITH OCYIICCTBJICHA BO
BpPEMs TaKOT'O JOCTYyIaA.

B ciiydae Bompoca wiM HECOOTBETCTBHS ATEHTCTBO IpenocTaBiisieT Hukaparya BO3MOXHOCTh
JaTh pPa3bACHEHHE M CIIOCOOCTBOBATH PEIIEHUIO 3TOT0 BOMpPOCAa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OyAeT MpemoCTaBIATHCS A0 HAMpaBIEHHS 3ampoca o



OOCTYIIE, €CJIM TOJIBKO ATEHTCTBO HE COYTECT, 4YTO 3aACpiKKa B IPEAOCTABJICHHU OOCTYyIIA,
BO3MO>KHO, HAHECECT yH.[Cp6 neiau, C KOTOpOfI 3alpamunBacTCd 3TOT JOCTYII. B mr000M clIydac
ATCHTCTBO HE ACIacT KaKHX-TH00 BBIBOJOB B OTHOLICHUU BOIIPOCA UJIKM HCCOOTBCTCTBUA OO TCX
Inop, nmoxka HHKaparya HC 6y,Z[CT MMpeaAOCTaBJICHA TaKasi BOBMOKHOCTD.

Ecmu ¢ Hukaparya He JOCTHTHYTO WHOH JIOTOBOPEHHOCTH, JOCTYII OCYIIECTBISETCS TOJIBKO B
TEeUEHUE OOBIYHOTO PabOIEro THS.

Huxkaparya umeeT mpaBo Ha CONPOBOXJICHME WHCIIEKTOPOB ATEHTCTBa BO BpEMs JAOCTYIa
npeactaButensaMu  Hukaparya npu ycimoBHM, 4YTO 3TO HE 33JCpXKHUBAET BBHIIOIHEHHE
MHCTIEKTOpaMH CBOMX (QYHKUHUH WM UHBIM 00pa3oM He IPEMSITCTBYET 3TOMY.

Cratbs 5
Huxkaparya npenocraisieT AT€HTCTBY AOCTYII K:
1) M000My MECTY Ha TUTOIIAJIKE;

i)  Jg000OMy MeECTy HaXxOXKICHHS, OIpeaeIecHHOMY Hmukaparya B COOTBETCTBHU CO
cTatbeil 2.a.v)-viii);

iil)  mM00OH CHATOM C OKCIUTyaTallMd YCTAHOBKE WM CHSITOMY C DOKCIUTyaTallid MeECTY
HaXO>KACHUS BHE YCTAHOBOK, TJ€ paHee 0ObIYHO UCTIONB30BAJICS AAEpHBIN MaTepHall.

JI000MY MECTy HaxXOXJICHHs, ompejcieHHoMy Hukaparya B COOTBETCTBHH CO CTaThei 2.a.i),
cTaTheit 2.a.1v), crarbei 2.a.1X) b) miau cratheit 2.b., MOMHMO TE€X, O KOTOPBIX T'OBOPHTCS B
MYHKTE a.1) BhIIE, TIPU YCIOBUH, 4TO, eciii Hukaparya He uMeeT BO3MOXKHOCTH MPEJOCTaBHTh
Takol Jmoctym, Hukaparya mnpuiaraet Bce pa3yMHBIC YCHIUS JUIsl HE3aMeIUTEILHOTO
YIOBJICTBOPEHUS TPeOOBaHNN ATEHTCTBA C TOMOIIBIO UHBIX CPEICTB.

JTO00MY MECTY HaXOXKJICHHS, ONPEACICHHOMY ATEHTCTBOM, IIOMUMO T€X MECT HaXOXKICHUS, O
KOTOPBIX TOBOPUTCSI B MYHKTax a. ¥ b. BBINIE, B IENAX 0TOOpa Mpod OKpyKarolield cpelsl B
KOHKPETHOM MECTe HaxO)KIIEHUs TpHU YCIOBUH, YTO, eciau Hukaparya He nMeeT BO3ZMOKHOCTH
MpeIoCTaBUTh TakoW moctym, Hwukaparya mpmmaraer Bce pa3yMHBIE YCHIIMSA Ui
HE3aMEJIUTEIILHOTO  YJIOBIETBOPEHUSI TpeOOBaHUN ATEHTCTBA B MPHISKAINUX MECTaxX
HAXOKJCHUS WIH C TOMOILBIO UHBIX CPEICTB.

Cratpdg 6
IIpu ocyImecTBICHUH CTaTbU 5 ATEHTCTBO MOKET BHITIONHSATE CIICIYIONTUE BUIBI ACITCIBHOCTH:

B oTHOmIEHNH AOCTymma B COOTBETCTBUU CO CTaThel 5.a.1) WM iii): BH3yallbHOE HAOIIOACHHE,
0oTOOp TIPOO OKPYIKAIOIICH CPEBI; HCIIONH30BAHUE YCTPOUCTB I OOHAPYKCHUS W U3MEPEHUS
paauanvu; oreyaTtblBaHUE W NMPUMEHEHHE JPYTUX HICHTH(DHUIMPYIOMMX W YKa3bIBAIONIUX HA
BMEIIIATEIHCTBO YCTPOUCTB, OMPEACICHHBIX B JIOTOTHUTENBHBIX MOJOXKCHUSAX; ¥ MPUMCHCHUC
JIpyrux OOBEKTUBHBIX MEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIA MOATBEPXKIEHA
WCITOJIb30BAaHUE KOTOPHIX OBUIO corjacoBaHo COBETOM YIpaBiAONMX (B JaIbHEHIIIEM
nMeHyembiM "CoBeToM") 1 TIOCIIe KOHCYJIbTaInid Mexay AreHTcTBoM 1 Hukaparya.

B oTHOIIIEHHH JOCTYyMa B COOTBETCTBHH CO CTaThel 5.a.11): BHU3yallbHOEC HAOJIOACHHUE; MOACUCT
VYETHBIX CIHMHUIl SICPHOTO MaTepualia; Hepa3pyllaronlie W3MEpeHuss W oThop mpoo;
UCTIOJb30BAaHUE YCTPOMCTB ISl OOHApPYKEHUS W U3MEPCHHS paJHallii; U3yYCHUE YUYCTHBIX
JIOKYMEHTOB, KacaloIUXCsS KOJIMYECTBA, MPOUCXOXKACHUS U pa3MEIICHHUS Marepuana; OTOop
npo® OKpyXKaromed cpelpl; W INPHMEHEHUE JAPYIHX OOBEKTUBHBIX Mep, TEXHHUYeCKas
OCYIIIECTBUMOCTh KOTOPBIX ObLIA TIOJATBEPKACHA M HCIIOIB30BaHUE KOTOPHIX OBLIIO COTIIACOBAHO
CoBeToM U TocIie KOHCYIbTAllid MeX1y AreHTCTBOM 1 Huikaparya.



C. B oTHOIIEHNH MOCTYIIa B COOTBETCTBHH CO CTaThel 5.b.: BH3yanmbHOE HabtomeHne; 0T60op mpod
OKpPYKaroIeH Cpelbl, UCTIONh30BAHUE YCTPOUCTB /Il OOHAPYXKCHHSI U U3MEPCHUS pPajfalliy;
W3YYCHUE KACAIONINXCS TapaHTHI MPOU3BOJICTBEHHBIX U OTTPY30YHBIX YUCTHBIX JOKYMEHTOB; H
MPUMEHEHUE JPYTUX OOBEKTUBHBIX MeEp, TEXHHYECKAas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOJITBEPIKACHA U UCTIOIh30BaHNE KOTOPHIX OBIIO cortacoBaHO COBETOM M TOCIIE KOHCYIbTAIlUN
Mexay ArentctBoMm 1 Hukaparya.

d. B oTHOmIEHNN MOCTyIa B COOTBETCTBUHU CO CTaThel 5.C.. oTOOp Mpob OKpyKaromieil cpeapl u B
cilyyae, €Clid Pe3yJbTaThl HE MO3BOJIAIOT PELIUTh BOMPOC WM YCTPAHUTh HECOOTBETCTBUE B
MECTE€ HaxXOXICHUS, ONPEICICHHOM ATEHTCTBOM B COOTBETCTBHM CO CTaTbei S.c.,
UCTIOJh30BAaHHE B 3TOM MECTE€ HAXOXJICHUS BU3YAIBHOTO HAOMIOACHUS, YCTPOWUCTB IS
oOHapy)XeHHA W U3MEPEHUs paJualuy U IpUMEHEeHHe M0 CorjacoBaHUI0 Mexay Hukaparya u
ATEHTCTBOM JIpyTUX 0OBEKTUBHBIX MEP.

Cratbs 7

a. ITo mnpockbe Hwukaparya ArentctBo u Hwuxkaparya J0roBapuBarOTCS B OTHOIICHUU
peryaupyeMoro Jaoctyma B pamkax Hactosiiero I[IpoTokoiia ¢ Uenbi0 MpeloTBpallleHUs
PAcKpBITUST YyBCTBUTCIBHOH C TOYKH 3PCHHS SIACPHOTO PACIPOCTPAHCHUS HWH(POPMAIIHH,
BBITIOJTHEHUST TPeOOBaHUI 0€30MACHOCTU WM (PU3UUECKON 3aIUTHI WK C TENbI0 00ecTIeYeHNUs
3alIUThl HAXOMSAIICHCS B YacTHOW COOCTBEHHOCTH WJIM KOMMEPUYECKH YYBCTBHUTEIBHOW
uHpopmanuu. Takue JOTOBOPEHHOCTH HE TIPEMITCTBYIOT ATEGHTCTBY OCYIIECTBIATH
JIEATEIILHOCTh, KOTOpas SBISICTCS HEOOXOUMON IS 00CeCIIeUeHHS YOS IMTEIIEHON YBEPECHHOCTH
B OTCYTCTBHUH HE3asBJICHHBIX SIICPHOTO MaTepHalia U NEITeIbHOCTH B COOTBETCTBYIOIIEM MECTE
HAXOXKJICHUS, BKITIOYAsl PEIICHUE JTF000T0 BOMPOCA, OTHOCSIIETOCS K MPABMIBHOCTH U MOJHOTE
uHQOpPMaIK, O KOTOPOH TOBOPHUTCS B CTaThe 2, WM YCTPAaHEHHUE HECOOTBETCTBUS,
OTHOCSIIErocs K ATOM nH(opMaIuu.

b. Hukaparya MoXeT Tpu TNpeAoCcTaBIeHWH HWHQOpMAIMH, O KOTOPOH TOBOPHUTCS B CTaThe 2,
UHPOPMHUPOBaTh ATEHTCTBO O MECTax Ha IUIOMIAJKE WM B MECTE€ HaXOXKICHHsS, HA KOTOPBIX
MO>KET IPUMEHATHCS PETYIUPYEMBIH JOCTYII.

c. Jlo BCcTymieHHs B Culily JHOOBIX HeoOXoamMbIX JlomomHUTENnbHBIX MoNokeHuid Hukaparya
MOJKET NPUOCTHYTh K PEryJMPOBAaHUIO IOCTyIa B COOTBETCTBUU C IOJOKCHHSAMM ITyHKTa a.
BBIIIIE.

Cratbs 8

Hwuutro B Hacrosmiem [Iporokonme He mpemnstctByer Hukaparya mpemnocTaBiisiTh ATCEHTCTBY
JIOCTYIT K MECTaM HaXOXKICHHs B JOIMOJIHEHHE K TEM, O KOTOPBIX TOBOPHTCSA B CTaThsiX 5 U 9, wimu
MPOCUTh ATEHTCTBO O TMPOBEICHUU JCATEIHLHOCTU IO MPOBEPKE B KOHKPETHOM MECTE HaXOXJICHUS.
ATEHTCTBO HE3aMEUIMTENIbHO IpHJIaracT BCE€ pa3yMHBbIC YCHIIHMS JJISl OCYIIECTBICHUS JICHCTBUHA B
COOTBETCTBHH C TaKOU MPOCHOOIA.

Cratbs 9

Huxaparya mnpenoctaBnsger ATEHTCTBY JOCTYIl K MeECTaM HaXOXJICHHUSA, ONPEACICHHBIM
ATEHTCTBOM i1 0TOOpa MPpoO OKpYKAroIield cpeibl Ha OOLIUPHON TEPPUTOPUU, NIPU YCIIOBUH, YTO
eciau Hukaparya He uMeeT BO3MOKHOCTU MPEJOCTaBUTh TaKOW A0CTyM, To Hukaparya npuiaraer Bce
pa3yMHbIe YCHIUS [IJs YAOBIETBOPEHHS TpeOOBaHWH ATEHTCTBA B aJbTEPHATHBHBIX MeECTax
HaxXOXKICHUS. ATEHTCTBO HE 3alpaliuBaeT TaKoi JOCTYII 10 TeX IOp, ITOKa 0TOOP PO0 OKpyKaromei
cpefibl Ha OOIIMPHON TEPPUTOPUH U TIPOLIAYPHBIE MEPHI JJIsl €r0 MpoBeaeHus He 0100peHsr CoBeToM
U HE IIPOBEICHBI KOHCYIbTAIINN MexX1ly AreHTcTBOM U Hukaparya.



Cratbs 10
ArentcTBo nHpOpMHUpyeT Hukaparya o:

a. JesiTensHOCTH, OCYIIECTBICHHON B paMKax HacTtosmero [Iporokomna, BKIto4ast JesITeIbHOCTD B
OTHOIIIEHUH JIFOOBIX BOTIPOCOB HMITH HECOOTBETCTBHUMN, KOTOPhIE ATEHTCTBO JIOBEJO /10 CBEACHUS
Huxkaparya, B mpemenax MIECTHACCITH THEH TIOCIAE OCYIIECTBIEHUS ATEHTCTBOM JTOU
JIESATEIBbHOCTH.

b. PesynpraTtax AeATENbHOCTH B OTHOIIEHHH JIIOOBIX BOIPOCOB HMJIM HECOOTBETCTBHM, KOTOpHIE
ATEHTCTBO JIOBeNO 10 cBeleHus Hukaparya, mo BO3MOKHOCTH CKOpee, HO B JIIOOOM Ciiydae B
TEUCHUE TPUILATHU JHEH MOCIIE MONyYeHUs] ATEHTCTBOM 3THUX PE3yJbTaTOB.

C. BBIBO,Z[aX, KOTOpBIC OHO CACIAJIO B PC3YJIbTATC cBoOcH JACATCIBbHOCTH B COOTBCTCTBHU C
HaCTOAIIUM HpOTOKOJ’IOM. Takune BbIBOBI MPEAOCTABIIAIOTCA CKETOAHO.

HA3BHAYEHMWE HHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'enepanbublii aupekrop yBeaomusieTr Hukaparya o0 ytBepskaenun CoBeToM JTH000r0
JOJKHOCTHOTO JIMIla ATEHTCTBA B KadecTBE MHCIIEKTOpa MO rapaHTusMm. Ecnm
Hukaparya He wusBemaer ['‘eHepalbHOrO IUPEKTOpPa O CBOEM OTKJIOHEHHH TaKOIro
JOJDKHOCTHOI'O JIMLIAa KakK MHCIeKTopa il Hukaparya B TeueHHe Tpex MECALEB Iocie
HOJIy4eHUs. yBeloMJIeHHs 00 yTBepkaeHuH COBETOM, MHCIEKTOpP, O KOTOPOM TaKUM
oOpa3om yBenomieHa Hukaparya, cunraercs HasHaueHHbIM B Hukaparya;

i)  I'eHepanbHBIN AUPEKTOp, NEHCTBYS B OTBET Ha Mpock0y Hukaparya mmu no coOCTBEHHOH
MHHULMATHBE, He3aMeInuTelabHo HuH(opmupyer Hukaparya o0 oT3piBe Ha3zHaueHHs
J000r0 JOIKHOCTHOTO JIMLA B KauecTBe MHCIIEKTopa sl Hukaparya.

b. YBenomieHne, 0 KOTOPOM TOBOPHUTCS B MyHKTE a. BBIIIE, CYMTAETCs MoydeHHbIM Hukaparya
yepe3 ceMb JHEH TMOocie AaThl HampaBlieHHs ATEHTCTBOM Takoro yBemomiieHust Hukaparya
3aKa3HOW KOPPECIIOHEHIIUEH.

BU3bI
Cratbsa 12

Hukaparya B TedeHHMe OIHOTO Mecsla MOCIE TMOMy4YeHUs 3ampoca 00 3TOM B ciydae
HEOOXOAMMOCTH TIPEAOCTAaBIIIET yKa3aHHOMY B TakOM 3alpoce Ha3HAYCHHOMY HHCIEKTOPY
COOTBETCTBYIOIIYI0O MHOTOKDPAaTHYIO BBE3IHYIO/BBIE3AHYIO W/WJIM TPAH3UTHYIO BHU3BL, KOTOpBIE
TpeOyroTcst ansi oOecredeHus] WHCIEKTOPY BO3MOXKHOCTH Bbe3/la W TMpeObIBaHWS Ha TEPPUTOPUHU
Huxkaparya B mensx BeimoiHeHUs ero/ee pyHkimid. JlroOble 3amporieHHbIe BU3bI IEHCTBUTEILHEI B
TeUYeHHEe HE MEHEEe OIHOTrO roja W B ciiydyae HEOOXOAMMOCTH BO30OHOBISIOTCS B TEUEHHE IEPHOAA
Ha3zHaueHHs nHcnekropa B Hukaparya.

JOITOJIHUTEJIBHBIE ITOJOXKEHUSA
Cratbs 13

a. B tex cnywasx, korga Hukaparya win ATeHTCTBO yKa3bIBalOT Ha HEOOXOAUMOCTh OTIPEACIUTh B
JIOTIOTHUTENBEHBIX TOJIOKEHUSAX, KaKUM 00pa3oM CIeIyeT MPUMEHSITh MEphI, U3JI0KCHHBIC B
HactosmeMm [Iporokone, Hukaparya m AreHTCTBO COTJIaCOBBIBAIOT Takue JlOMOTHUTENbHBIC
TIOJIO’KEHUS B T€USHHE JIEBSHOCTA JTHEH TOCie BCTYIICHHUS B CHITy HacTosmero [IpoTokona nim,
B TeX ClydJasx, KOrJa yKa3aHHe Ha HEoOXOIUMOCTh Takux JlOMOTHUTEIHHBIX MOJOXKEHHH
JlaeTcsl Mocje BCTYIUICHUs B cuily Hactosulero [IpoTokona, - B TedeHHe JEBIHOCTa JHEH MOCIe
JIAThl TAKOTO yKa3aHUS.



Jlo BCTyIieHUS B CHITY JTIOOBIX HEOOXOIUMBIX J|OTIOTHUTENBHBIX IMOJI0XKEHUH ATCHTCTBO HMEET
MpaBo MPUMEHATH MEPhI, U3JI0KEHHBIE B HacToseM [IpoTokone.

CHUCTEMBI CBA3U4
Cratbsa 14

Hukaparya maer paspemieHne ATEHTCTBY CBOOOJHO HCIOJB30BaTh JUIS CITYy)KEOHBIX IIeTeH
CHUCTEMBI CBSI3M MEXAy WHCIekTopamMu ArentctBa B Hwukaparya wu lleHTpanbHbIME
YUpEXJICHUSIMA ATEHTCTBA W/ PernoHansHBIMU OI0pO, BKITIOYAs TIepeiady B HEABTOHOMHOM
WIH aBTOHOMHOM peXHMe HH(OpMAIUU, TOCTYMAIONICH OT YCTPOHCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B TICIISIX COXPAHCHUS W/WIIA HAOIIOJCHHS WM U3MEPEHUS, U 00ECIICUNBaET 3aIIUTY
Tako CBSI3U. ATEHTCTBO Tociie KOHCynbTauui ¢ Huxaparya mmeeT mpaBo HCMOIB30BaTh
YCTaHOBJICHHBIE HAa MEXTyHapOJHOM YPOBHE CHCTEMBI MIPSIMOM CBSI3M, BKJIIOYAsl CITyTHUKOBBIE
CHCTEMBI W JpyTHE BUABI NadbHEH CBsS3W, HE HCIoyib3yemble B Hukaparya. Ilo mpocbbe
Hukaparya wim AreHTCTBa HOAPOOHOCTH, KacaloOIIUECs OCYIIECTBICHHS J3TOTO ITyHKTa B
OTHOIIICHWW TIepefayd B HEAaBTOHOMHOM WJIHM aBTOHOMHOM pe&XHME WH(GOpMAIUH,
MOCTYMAIIIEH OT YCTAHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpaHCHHS W/WiIHM HaOJIOJCHUS
WJIN U3MEPEHMUS, ONPEACISAIOTCS B JJONOMTHUTENBHBIX TTOTOXKEHUSX.

IIpu ycTaHoOBIEeHNH CBSI3M U mepenade mHYOPMAINH, KaK 3TO MPEAyCMAaTPUBAECTCA B MYHKTE a.
BBIIIE, HAAJEKANIMM O00pa3oM Yy4YUTHIBAeTCS HEOOXOIMMOCTb OOECIIEYeHHUS 3aIlUuTHI
UHQOPMAIUH, SBISIONICHCS O00BEKTOM COOCTBEHHOCTH, WM KOMMEPYECKH YYyBCTBHUTEIHLHON
uHpOpMAIMK WM TOM HMH(MOPMAIMM O KOHCTPYKIMH, KOTOpyro Hukaparya cuurtaer 0co0o
YyBCTBUTEIHHOM.

SAIIUTA KOHOUJIEHIIUAJIBHOU NTH®OPMAIIUU
Cratpg 15
ATEHTCTBO MOJJACPKUBACT CTPOrHil pexKUM obecrieueHuUs d3P(GEKTUBHOM 3aIMUTHI OT PACKPHITHS
KOMMEPYECKUX, TEXHOJOTHUECKUX U MPOMBIIIJICHHBIX CEKPETOB M JAPYrol KOH(HIACHIIHATLHOM
WH(POPMAITUH, KOTOPBIE CTAHOBSATCS €My M3BECTHBIMH, BKJIIOYAsT TaKYI0 WH(POPMAIIUIO, KOTOPAS

CTaHOBUTCS U3BECTHOU AT CHTCTBY B X0/JI€ OCYILICCTBJICHHUA HACTOAILICTO HpOTOKOJ’Ia.

PC)KI/IM, 0 KOTOpPOM TIOBOpPUTCA B IIYHKTC a. BBIIIC, BKIIOYACT, B YAaCTHOCTH, IIOJIOKCHUA,
OTHOCAIIHUECA K:

1) 00IIIMM TIPWHIIMITAM W CBS3aHHBIM C HUIMH MepaM 110 00pamieHnuo ¢ KOH(GUISHITHATBHON
uHpOpMaIUECI;

il)  yCIOBHsIM HaiiMa mepcoHasa, KacaroluMCs 3alIUThl KOH(QUACHINATBHON HH(pOPMaLIUH;

ill) mpouegypam B  ciyyasX  HapyuleHMH WA  NpEANojlaraeMblX  HapyLICHUH
KOH(QHICHINAIEHOCTH.

PexxuM, O KOTOpOM TOBOPUTCS B IIYHKTE a. BBIIIC, YTBEPXKIACTCA H TEPHUOIHUYCCKH
paccmatpuBaeTcs CoBeTOM.

IMPUJIOXEHUSA
Cratpa 16
Ilpunoxkenus k HacTosuueMy IIpoTOKoy SBISIOTCS €r0 HEOThEMJIEMOH YacThblio. 3a

UCKIIIOYEHHEM IieNiell BHeceHMs mnonpaBok B [lpumokenus, tepmuH "IIpoTokon", kak oOH
ynoTpeOsieTcsl B HaCTOSIILEM JOKyMeHTe, o3HauyaeT IIporokon u IlpunoxkeHus, BMECTE B3SIThIE.



B nepeueHb BUIOB [ESTENbHOCTH, yKa3aHHBIX B [Ipuioxenuu I, u nepedeHr o0opynoBaHus U
Mmarepuaia, yka3aHHbIX B [lpunoxkenuu I, CoBeToM MOTYT BHOCHTHCS MONPAaBKH TIO
pexoMeHnanuu cozganHoii CoBeToM pabouell TpymIibl SKCIIEPTOB OTKPBHITOrO cocTaBa. Jlobas
TakKas MONpaBKa BCTYIAET B CUILY Yepe3 YEThIpe Mecsla nocie ee npuHATHs CoBETOM.

BCTYIUIEHHE B CJ1Y
Cratbs 17
Hactosimuii IIpoTokon BcTymaer B CUIy B JIeHb, Korja ATEHTCTBO Moiayuut oT Hukaparya
MUCHMEHHOE YBEJOMIICHHE O TOM, YTO 3aKOHOJATeIbHbIC /UM KOHCTUTYIIHOHHBIC TPEOOBaHUS

HHKaparya, HCO6XO,Z[I/IMLI€ AJid BCTYIUICHUSA B CHUJTY, BBITIOJIHCHBI.

Hukaparya moxker B mr000oe BpeMs O TOro, Kak HacTosimuil [IpoTOKoJ BCTYNUT B CHITY,
3asBUTh, UYTO OHA OyIeT MPUMEHATH HacTosAmui [IpoTOKOJI Ha BpeMEHHOM OCHOBE.

I'enepanbHBI IUPEKTOP HE3AMEIUTUTEIHHO HH(GOPMHUPYET BCE TOCYAAPCTBA - YWICHBI ATEHTCTBA
0 JI000M 3asiBIIEHUH O MpHMEHEHWH HacTosmiero [IpoTokona Ha BpeMEHHOW OCHOBE W O €ro
BCTYIUICHUU B CUTTY.
OINPEJAEJIEHUSA
Cratbs 18
Jns ueneit Hacrogiero ITporokona:
OTHocsmmecs K SAepHOMY TOIUIMBHOMY IIMKJIY HAYYHO-MCCIEAOBATENbCKHE W OMBITHO-

KOHCTPYKTOPCKHE paboThl 03HAYAIOT AEATEIbHOCTh, KOTOPasi KOHKPETHO OTHOCUTCA K JIIOOOMY
aCIIeKTy pa3paboTKH MPOLecca UM CUCTEMBI JIF0OO0T0 U3 CIIEAYIOLIErO:

- KOHBEPCHUU SACPHOIO MaTepuaa,
- o0oraInieHus sJepHOTO MaTepuana,
- W3TOTOBJICHUS SIJIEPHOTO TOTLTUBA,
- pPEaKTopoB,

- KPUTHYIECKUX COOPOK,

- nepepabOTKU SIEPHOTO TOIUIMBA,

- 00pa®oTkn (He BKIIOYAs TIEPEYNMaKOBKM WJIM KOHIUIIMOHUPOBAHUS, HE
MIPEeTyCMaTPHUBAOIIETO PA3ICIICHUS DIIEMEHTOB, JIJIsl XPAHCHUS WK 3aXOPOHEHUS )
OTXOJIOB CPEJIHETO MIIH BBICOKOTO YPOBHS aKTHBHOCTH, COJIEPXKAIIUX TUTyTOHUH,
BBICOKOOOOTAIEHHBIA YpaH Wiu ypaH-233,

HO HE BKIIOYAIOT JEATENbHOCTh, OTHOCSIIYIOCS K TEOPETHUECKHM WIN (yHIaMEHTAIbHBIM
HAyYHBIM HCCJIEIOBAHUSM WM K HAyYHO-UCCIEIOBATEIBCKUM U ONBITHO-KOHCTPYKTOPCKUM
pabotaM 1O  TPOMBIIUICHHBIM  MPUMEHCHUSM  PaJUOU30TONOB,  MEIAMIIMHCKUM,
TUAPOJOTHYECKUM U CEIbCKOXO3SIMCTBEHHBIM MNPUMEHEHUSM, WU3YUYCHUIO TOCICACTBUMA st
3I0POBBS M OKPYIKAIOIIEH CPEIBI U TI0 YCOBEPIIICHCTBOBAHUIO TEXHUYECKOTO 00CITyKUBAHUSI.

Ilnomagka oO3HAyaeT TEPPUTOPUIO, TpaHUIlBl KOTOpoil ompexaeneHsl Hwukaparya B
COOTBETCTBYIOIIEH WH(MOPMAIIMK O KOHCTPYKIIMK YCTAHOBKH, BKIIOYas OCTAHOBIICHHYIO
YCTaHOBKY, a TaK)K€ B COOTBETCTBYIOIICH MH(DOpPMAIIMU O MECTE HaXOXKICHHUS BHE YCTaHOBOK,
r7ic OOBIYHO WCIIOJIB3YETCS SICPHBIA MaTepuall, BKIFOYasl 3aKPHITOC MECTO HAXOXKICHHS BHE
YCTaHOBOK, TJie OOBIYHO HCHOJB30BAICA SACPHBIA Marephall (KOTOPhIE OTPaHUYHBAIOTCS
MeCTaMH HaXOXXICHHSA, TAE€ MMEIOTCS TOpsSdYre KaMepbl WM OCYIIECTBIISAIACH AEATEIbHOCTD,
CBSI3aHHAS C KOHBEPCHEW, oOoTrameHueM, HW3TOTOBJICHHEM WIIH IepepabOTKON TOILIHBA).
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[Mnomaaka BKIIOYAET TakKe BCe OOBEKTHI, COBMECTHO Pa3MEUICHHBIC C YIOMSHYTBHIMH BBIIIC
YCTAaHOBKOH WJIM MECTOM HaXOXICHHSA, C IEIbI0 MPEJOCTABICHHUS MWW HWCIOIb30BaAHHUS
CYIIECTBCHHBIX CPEJICTB O0OECICUCHUs, BKIIOYAs: rops4re Kamepsl Ui 00paboTKu
00JYyYCHHBIX MaTepHalioB, HE COJNEPKAIIUX SJCPHBI MaTepuall; yCTaHOBKHU Ui 0OpaOOTKH,
XpaHCHUs] M 3aXOPOHEHHS OTXOJIOB; a TakkKe 3J[aHHs, CBS3aHHBIE C COTJIACOBAHHOW
NIeATEIHLHOCTHIO, OTpeIelieHHON Hukaparya B COOTBETCTBHHY CO CTaThEH 2.a.1v) BBIIIIE.

CHsATasg ¢ DKCIUTyaTalldd YCTAHOBKA WIJIM CHSITOE C JKCILTyaTalldd MECTO HaxOXJICHWS BHE
YCTaHOBOK O03HAYalT OOBEKT WJIM MECTO HAXOXJCHHS, Ha KOTOPBIX JIEMOHTHPOBAHBI WU
ceNIaHbl HEMPUTOAHBIMH K 3KCILTyaTaI[iK OCTABIIUECS KOHCTPYKIIMU U 000PYIOBaHUE, BAKHBIC
Juisi ee(ero) WCMONb30BaHMsI, TaK YTO OHA(OHO) HE WCIONB3YeTCS I XPaHCHUS SICPHOTO
Marepuaiga U He MOXKET Jaiee WUCIOJNb30BaThCs JJIsi OOpAIICHHsS C SIEPHBIM MaTEepHUANIOM, €ro
00pabOTKH MIIA UCITOJIb30BAHMUS.

OcTraHOBICHHAS YCTAHOBKA MM 3aKPBITOC MECTO HAaXOXICHUS BHE YCTAHOBOK O3HAYAIOT
O0BEKT HMIIH MECTO HaXO0XACHUA, OKCIUTyaTallusl KOTOPLIX IMPCKpAlICHAa U U3 KOTOPBIX U3BAT
}I,Z[epHLIfI Matcpuall, HO KOTOPLIC HE CHATHI C 3KCILTyaTaluu.

BricokooboraiieHHblil ypaH O3Ha4aeT ypaH ¢ 0oOOramieHHeM Mo H30Tomy ypaH-235 20% wim
BBIIIE.

Ot60p 1po0 oKkpy’Karomel cpeapl B KOHKPETHOM MECTE HaXOXKIEHHUS O3HadaeT oTOop mpod
OKpy’Karolei cpeapl (HampuMmep, BO3AyXa, BOJIBI, PACTUTEIBHOCTH, MOYBBI, 3arpsi3HCHUN) B
OTIpeICICHHOM ATEHTCTBOM MECTE HAaXOXJICHUS M HETOCPEICTBECHHON OJHM30CTH OT HErO C
IEJBI0 COCUCTBUS ATEHTCTBY B ITOJTOTOBKE BHIBOJIOB 00 OTCYTCTBUH HE3asIBIICHHBIX SACPHOTO
MaTepuaa WiH sJCPHOU JSSITEILHOCTH B 3TOM ONPEIACICHHOM MECTE HaX XK ICHHSL.

Otr6op 1po0 OKpyKafomeld cpeAapl Ha OOIMMPHOW TEPPUTOPUH O3HAYaeT OTOOp Mpod
OKpy’Karolei cpeapl (Harmpumep, BO3AyXa, BOJIBI, PACTUTEIBHOCTH, TOYBBI, 3arpsi3HCHUN) B
psie OmpeIeNieHHbIX ATEHTCTBOM MECT HAaxXOXIEHHS C IIeTbI0 COJNCHCTBUS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHM HE3asABJICHHBIX SJICPHOTO MaTepuaia WU SICPHOM
JISATSIILHOCTH Ha OOIIUPHON TEPPUTOPHH.

SlnepHbBIl MaTepuall COTJIACHO OIPECICHHI0, JaHHOMY B cTaThe XX YcTaBa, 03HauaeT Jr000H
HUCXOMHBIN MaTepuay WiIu J000#H CIenuanbHbIN pacHICIUIAIONMUACS MaTepuasl. |epMuH
"HCXOMHBIA MaTepuan" HE TOJDKEH TOJKOBATHCS KaK MPUMCHSIONTUHCS K pyle WIH OTXOIaM
pynel.  Jlioboe ompenenenue, nanHoe COBETOM B COOTBETCTBHH CO cTaThe XX VYcraBa
ATeHTCTBa MOCJE BCTYIUICHHS B CHIIy HacTosmero [IpoTokosa, KOTOpOE pacHIMpsSeT CIHUCOK
MaTEPUAIOB, CYHUTAIONIMXCS HCXOMHBIM MATEPHAJIOM WM CICIUAIBHBIM PaCIHICTUISFOIIIMMCS
MaTepuaioM, BCTyNaeT B CHIy B COOTBETCTBUU C HAcTOSIIMM IIpoTOKOIOM TOJBKO MOCIE
npunatus Hukaparya.

YcTaHoBKa O3HAYAET:

1) peaKkTop, KPUTHYECCKYI0 COOpKY, 3aBOA IO KOHBEPCHH, 3aBOJ II0 H3TOTOBIICHUIO,
nepepabaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY JJISl Pa3/ICICHHUS M30TOIOB WM OTACIHHOE
XPaHWIHIIE; WU

il)  mo0oe MecTO HaxOXAEHHsA, TAe OOBIYHO UCIONB3YeTCsl SAOepHBIA MaTepuan B
KOJINYECTBAX, [IPEBBIIAOIINX OJUH 3(PPEKTUBHBIN KUIOTPaMM.

MecTo HaxOXKJIEHHs BHE YCTAHOBOK O3HAYaeT JIIOOOM OOBEKT HIIM JII000€ MECTO HaXOXKIEHUS,
KOTOpBIC HE SIBIIIOTCS YCTAaHOBKOM, WM TIJe OOBIYHO HCIIONB3YETCS SACPHBI MaTepHal B
KOJIMYECTBAX, PABHBIX OJJHOMY 3()()eKTUBHOMY KAJIOTpaMMy WM MEHEE.
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COBEPHIEHO B Bene 18 ntons 2002 roaa B ABYX 9K3eMITIIpax Ha UCIIAHCKOM SI3bIKE.

3a PECITYBJIMKY HUKAPAT'YA: 3a MEXIYHAPOJAHOE AT'EHTCTBO
1O ATOMHOU SHEPI'MU:

(noonuco) (noonucow)

Anpbepro Xoce Anpramupano Jlakaiio Hansb L3uxysit

ITocTostHHBIN MTpeACTaBUTEH Ucnomuastonuii 00s3aHHOCTH

Pecrry0nvku Hukaparya npu ['enepansHoro nupekropa

MexnyHapoaHOM areHTCTBE 110 aTOMHOM YHEPTUU
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IMTPHUJIOXKEHUE I

[EPEYEHb BU/JI0B JEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATEE 2.a.iv)
HACTOAILETO ITPOTOKOJIA

1) H3rotossieHre POTOPHBIX TPYO st HEHTPpUMYT Wik COOPKa ra30BbIX LEHTPUPYT.

PotopHbie TpyObl Julsl IEHTPUPYT O3HAYAIOT TOHKOCTCHHBIC IMIHHAPHI, ONMMUCAHUE KOTOPBIX
npuBeneHo B pazaeie 5.1.1 b) [Tpunoxenwus I1.

l'a3oBbie 1IeHTpUGYTH 03HAYAIOT LEHTPUQYTH, OMUCAHUE KOTOPHIX NMPHUBEICHO BO BBOAHOM
3ameuaHu K paszneny 5.1 Ipunoxenus II.

i) Usroroenenue nudy3noHHBIX OapbepoB.

Jubdy3uoHHble 0apbepbl O3HAYAIOT TOHKHE IIOPUCTBIC (DHUILTPHI, OMHCAHUE KOTOPBIX
npuBeneHo B pasnene 5.3.1 a) [Ipunoxenus 1.

1i1) H3roTosiieHne WK cOOPKa CUCTEM, HCITOJIb3YIOIIMX JIa3epPhl.

CucTembl, WCTOJB3YIOUINE Ja3epbl, O3HAYalOT CHCTEMBl, BKIIOYAIOIIAE TE MPEIMETEHI,
ONMCaHuE KOTOPBIX NpUBeeHO B pasnene 5.7 Ilpunoxenns I1.

iV) W3rorosnenue unun c6op1<a OJICKTPOMArHUTHBIX CCIIapaTOPOB U30TOIIOB.

OJIeKTPOMarHUTHBIE CEeMapaTopbl H30TOMOB 03HAYAIOT T€ MPEIMETHI, 0 KOTOPBIX TOBOPUTCS B
pasmene 5.9.1 Ipunoxxenus Il 1 koTOphIe comepKaT UCTOYHUKH MOHOB, OIMCAHHE KOTOPBIX
mpuBeneHo B pasnene 5.9.1 a) [Ipunoxenus 1.

V) W3rorosnenue unun c60p1<a KOJIOHH WUJIKX SKCTPAKIIUOHHOT O O60pyI[OBaHI/I$I.

KOJOHHBI MM 3KCTPAKIIMOHHOE 0OOPYNIOBAHUE O3HAYAIOT T€ MPEIMETHI, ONMMMCAHUE KOTOPHIX
npuBeAeHO B paznenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus I1.

vi) W3rotoBjicHne pa3feaUTEIbHBIX COIEI WM BHUXPEBBIX TPYOOK IS a’pOJAMHAMHYECKOIO
oOoraiieHus.

PaznenuTenbHble comla WM BUXPEBbIE TPYOKM s ad3poAMHAMHUYECKOTO OOOralieHus
03HAYarOT pa3ldeNuTeNbHbIE COIUIa M BUXPEBBIE TPYOKH, ONHMCAHHE KOTOPHIX IPHBEICHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

vii) Usroroenenue uinm cOOpKa CHCTEM FreHEepalui YPaHOBOU INIA3MBl.

Cucrembl TeHepaIy YPaHOBOW TJIa3Mbl O3HAYAIOT CHCTEMBI JUISI TEHEpPallul YPaHOBOU
J1a3MBbl, OMTMCAaHUE KOTOPBIX MpUBEACHO B pasaene 5.8.3 Ilpunoxenus I1.

viii)  M3roToBiieHHE MTUPKOHUEBBIX TPYO.

LupkoHueBble TPyObl O03HAYAaIOT TPYOBI, OMHCAHHUE KOTOPBIX NpHUBENEHO B paszzeie 1.6
IIpunoxenus I1.

iX) HpOI/IBBO,I[CTBO WJIH MOBHIIICHUE Ka4eCTBA TSKCIION BOJBI UJIN ﬂeﬁTepHH.

Tsbkemas Boma WM NEHTEpUN O3HAYAIOT NEUTEpHH, TSDKENMyI0 BOAy (OKCHI ACHTepus) U
moboe NIpyroe CoelWHEHHE AEUTepHs, B KOTOPOM OTHOIIEHHE YHCIIa aTOMOB JEUTEpHS K
YUCITy aTOMOB Bosiopoaa npesbimraet 1:5000.




X1)

xii)

xiii)

Xiv)

XV)

Hsrorosienue rpaduTa SACPHON YUCTOTHI.

I'padur snepHOH YMCTOTBHI O3HAa4YaeT TpaduT, ypOBEHb UYUCTOTHI KOTOPOTO BHINIE, YEM
5 MIJLTHOHHBIX YacTeli GOPHOro SKBUBAIICHTA, @ INIOTHOCT HpeBbimaet 1,50 r/cm’.

Wsrorosnenue KOHTeﬁHCpOB JJIs O6Hy‘{€HHOF0 TOILIIMBA.

KonreiiHep Juisi 00JIy4EHHOTO TOIUIMBA O3HAYAET €MKOCTh JUIS TIEPEBO3KH /WM XpaHEHUS
OO0Jy4eHHOTO TOIUIMBA, OOECIIEYHBAIOIIYI0 XWMHYECKYIO, TEIUIOBYI0 H PaIUaIlOHHYIO
3aIIUTy, a TAaK)Ke OTBOJI TETlJIa paciiaja BO BpeMs IIepeMEeIIeHus, IIEPEBO3KH 1 XpaHEHHSI.

N3rotoBneHne peakTOPHBIX YIPABISIOIUX CTEPHKHEMN.

PeakTopHble yHIpaBIdOMUE CTEPHKHYU O3HAYAIOT CTEPKHH, OIMMCAHHE KOTOPBIX MPHUBEJIEHO B
paznene 1.4 Ilpunoxenus I1.

NzroToBienne 6e30MacHBIX ¢ TOYKH 3PEHHS] KPUTHIHOCTHA OAKOB U PE3epPBYapOB.

besonacHble ¢ TOYKM 3peHWs] KPHTUYHOCTH OakW W pe3epBYaphl O3HAYAIOT TE MPEIAMETHI,
OTHCaHNe KOTOPBIX NpHUBeneHO B pazaenax 3.2 u 3.4 [punoxenus 11.

W3rorosnenue MamuH JJIA pY6KI/I O6J'IyLICHHI>IX TOIINTMBHBIX 3JICMCHTOB.

MamuHbl Uit pyOKHM OOJIyYEHHBIX TOIUIMBHBIX DJIEMEHTOB O3HA4YalOT 00OpYAOBaHME,
ONMCaHue KOTOPOro npuseaeHo B pazzaene 3.1 Ipunoxenus 11

CoopyKXeHHE TOPSTIUX KaMep.

lopsune Kamepbl 03HA4YalOT KaMepy WIM COEAMHEHHBIE MEXAy c000i Kamepsl 00mmMm
06BbeMOM He MeHee 6 M’, CHAaO)KCHHBIC 3AllIUTON, PABHOM MM MPEBBIIAIONICH SKBHBAICHT
0,5M GeToHa IIOTHOCTHIO 3,2 T/cM® WM GoJee, YKOMIUIEKTOBAHHbIE 0OOPYIOBAHHEM s
NPOBEICHHS OTIEPALIUi ¢ UCIIOIB30BAHNUEM JUCTAHIIMOHHOTO YIPABJICHUS.




IMPUJIOKEHME 1T

INEPEYEHBb COI''TACOBAHHOI'O OBOPYIOBAHUA U HEAJJEPHOI'O MATEPUAJIA J1JIA

1.1.

1.2.

OTUYETHOCTHU OB DKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO CTATBEM 2.a.ix)

PeakTopsbl U peakTopHOE 000py/10BaHUE
KomniekTHBIE siiepHbIe PeaKTopbI

SnepHble  peakTOpbl, CIIOCOOHbIE  paboTaTh B pEXHUME  KOHTPOJIUPYEMOH
CaMONOJICPKUBAIOLICHCS LEMHOW peakuuu AEJICHUS, HCKIoYas PEeaKTOphl HYJIEBOH
MOIIHOCTH, KOTOpBIE OMNpPEIEISIOTCS KaK PEeakTOpbl C MPOEKTHBIM MAaKCHMalbHBIM
YPOBHEM MPOU3BOJCTBA IUTYTOHHSA, HEe peBbimaromumM 100 rpaMMoB B rof.

[NOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIit peakTop" B OCHOBHOM BKJIIOYACT VY3JIbI, HAXOIAIIHECS BHYTPH KopITyca
peakTopa WM HENOCPEACTBEHHO MPHUMBIKAONME K HeMmy, 000pyJoBaHHE, KOTOpOe
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTHBHOUW 30HE, U KOMIIOHEHTBI, KOTOPbIE OOBIYHO
COJICPKaT TEIUIOHOCHUTENh MEPBOTO KOHTYpa aKTUBHOW 30HBI PEAKTOpa, WM BCTYHAIOT C
HUM B HETIOCPEACTBEHHBI KOHTAKT WIIU YIPABISIOT VM.

He npeamnonaraercs UCKIIFOUEHUE PEAKTOPOB, KOTOPHIC HAJIEKAIIUM 00pa3oM MOTJIH ObI
MOJBEPTHYThCS MOAU(MDUKALMU IJIs HMPOM3BOJACTBA 3HAYMTEIBHO OOJBIICTO KOJUYECTBA,
yeM 100 rpaMMOB IUTyTOHHSI B roia. PeakTopbl, HpeaHa3HaueHHbIC IS UIMTEIBHON
JKCIUTyaTalli Ha 3HAYUTENBHBIX YPOBHSIX MOIIHOCTH, HE3aBHCUMO OT CTENCHH WX
BO3MOXKHOCTEH MPOU3BOJICTBA IUTYTOHUS, HE PACCMATPUBAIOTCS KaK "pEaKTOPhl HYJIEBOM
MOIITHOCTH".

PeaKToprle Kopmnyca BbICOKOI'0 1aBJICHUSA

MeTtamnuaeckue KopIryca B c60pe HJIN UX OCHOBHBIC 4YaCTHW 3aBOJCKOI'O HM3TOTOBJICHMA,
KOTOpPBIC CIEHUATIBHO MNPCAHA3HAYCHbI WM IIOATOTOBJICHBI MJId PasMCOICHUA B HHUX
aKTUBHOM 30HBI AACPHBIX PCAKTOPOB, KAaK OHHU OIPCACJICHBI B IIYHKTC 1.1. BBIIIIC, U
CIIOCOOHBIE BBIACPKUBATH pa60qee JAAaBJICHUC TCIIJIOHOCUTCIIA IEPBOIr0 KOHTYpaA.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHsist mnTa Kopiryca BRICOKOTO JaBIIEHHS peakTopa OXBaThIBAeTCs IMyHKTOM 1.2. Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJICHHSA, YaCTh KOPITyca BEICOKOTO JIaBJICHHS.

BryTtpennune wuactu peaktopa (HampuMmep, TOAACPKUBAIOMIAE KOJOHHBI W  IIIUTHI
AKTUBHOM 30HBI W [pyrue BHYTPEHHHE YacTH KOpIyca, Hampapisiolmue TPyObl st
PETYIUPYIOIINX CTEp)KHEW, TEIUIOBBIE OJKpaHbl, MEPEropoiKH, TPYOHbIE pPELIeTKH
AKTUBHOHM 30HBI, TUIACTHHBI AUPQy30pa U T.JI.) OOBIYHO MOCTABISIOTCS MOCTABIIMKOM
peakTopa. B HEKOTOPBIX Cilydasix OIpeleleHHbIE BHYTPEHHHE OIOPHBIE KOMIIOHEHTHI
BKITFOYAIOTCSI B M3TOTOBJICHHE KOPITyCca BBICOKOTO JABICHHS. OTH MPEAMETHI SBISTFOTCS
JIOCTaTOYHO B&KHBIMH C TOYKH 3pPEHUS OE€30MaCHOCTH W HAEKHOCTH JKCILTyaTalluu
PEaKTopoB (M CIEAOBATEIbHO, C TOYKH 3PEHUs] TapaHTUHHBIX 00s3aTENbCTB H
OTBETCTBEHHOCTH TOCTaBLIMKA PEaKTopa), YTOOBI MX IIOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIIEHHSI O TIOCTaBKE CaMOT0 peakTopa He crayia Obl 0ObIYHON mpakTukoi. IlosTomy,
XOTS OTHeNbHAs TIIOCTaBKa JSTHUX YHUKAJIbHBIX, CIENHAIbHO TpPETHA3HAYCHHBIX U
MOJITOTOBJIEHHBIX, BAXKHBIX, KPYIHBIX W JIOPOTOCTOSIIHX MPEIMETOB HE O00s3aTENBHO
Oy/ieT paccMaTpHUBaThCS KaK BBIMAAAIONIAs U3 cepbl HHTEPECOB, TAKOH CIIOCO0 MOCTaBKU
CUYMTAETCs] MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamvHbI JJ151 3arpy3Ky M BBIT'PY3KH PCAKTOPHOI'O TOIIJIMBA

ManumynsTopHoe 000pyAOBaHHE, CIICIHATIBHO MPETHA3HAYCHHOE WM TOATOTOBJICHHOE
JUISL 3aTPy3KU WM U3BJICUEHUS TOIUIMBA U3 SIICPHBIX PEAKTOPOB, KaK OHU OMPECIICHBI B
nyHkTe 1.1. BbIlle, KOTOpOE MOXKET HCIOJB30BATHCA, KOTNla PEaKTOpP HAXOJUTCS IOJ
HATPY3KOW, WM  O0JajaeT  TEXHUYSCKUMHU  BO3MOXKHOCTSAMH  JUIS  TOYHOTO
MO3UIIMOHUPOBAHUSI WM  OPUEHTHPOBAHHA,  TIO3BOJSIIOIIMMH  TPOBOAWTH  HA
OCTAHOBJIGHHOM DPEaKTOpEe CIOXKHBIE pPadOTHI MO TEpEerpy3Ke TOIUIMBA, MPH KOTOPHBIX
0OBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE HAOIIO/ICHHUE WITH MPSIMOM JTOCTYI K TOTLIHBY.

PeakTopHble ynpaBisilouie cTep:KHHA

CTep)KHI/I, CIICUAJIBHO TIIPEAHA3HAYCHHBIC HJIM IIOATOTOBJICHHBIC MJIA YIIPABJICHUA
CKOPOCTBIO pCAKIHU B SIACPHBIX PCAKTOPAX, KAK OHU OIMPEACIICHBI B ITYHKTC 1.1. BoIIC.

[HOACHUTEJIBHOE 3AMEYAHUE

CIO,Z[a K€ BKIIOYAKOTCs, IIOMHUMO 4YaCTH, nornoma}omeﬁ HeﬁTpOHI:I, €C OIOpHBIC U
MOABCCHBIC KOHCTPYKIMH, CCJIU ITOCTaBKa MPOU3BOAUTCA pa3AaCIbHO.

PeakTopHble TPYObI BHICOKOT0 JABJIE€HHUS

TpyObl, KOTOpPBIC CICMUANIBEHO TPEAHA3HAYCHBI WM TMOATOTOBJICHBI JUIS Pa3MEUICHUS B
HUX TOIUIMBHBIX JJICMEHTOB M TEIUIOHOCUTENS MEPBOTO KOHTypa B pPeakTOpax, Kak OHHU
ompenencHsl B myHkre 1.1. BeIme, mpu pabodem naBieHWH, npesBbimaromeM 5,1 Mlla
(740 ¢pyHT/KB. m0HM).

HupkoHuneBbie TPYOBI

TpyObl Wi cOOpKH TPyO W3 METAIUIMYECKOTO [MPKOHUS WM €ro CIUIABOB, 1O BECy
npesbitratonige 500 Kr B TedeHue Jr000ro 12-MecsiuHOro mneproia, KOTOpbIe CIICIHAIbHO
MpEeIHA3HAYCHBl WM TIOJATOTOBIICHBI JJII HWCIOJBb30BAaHHS B pEakTopax, Kak OHU
ompezencHsbl B myHKTE 1.1, BhIle, ¥ B KOTOPBIX OTHOIICHHE 110 BeCy rayHus K IIUPKOHUIO
menble yem 1:500.

Hacocsl nepBoro KOHTypa TenJIOHOCHTE IS

Hacochl, crnenuanbHO TpeqHA3HAYCHHBIC WM IOJITOTOBICHHBIC JUIS TOAJEPKAHUSL
IMUPKYISIUA  TETUIOHOCUTENST TIEPBOIO  KOHTypa SJIEPHBIX PEaKTOpOB, KaK OHH
omnpenescHsl B myHKTe 1.1. BhImIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CrenuanbHO TpeJHa3HAYEHHBIC WM TOJArOTOBICHHBIE HACOCHI MOTYT BKIIOYaTh
CJIOXHBIE, YINIOTHEHHBIC MM MHOTOKPATHO YIUIOTHEHHBIC CUCTEMBI JIJISl TIPEAO0TBPAIICHUS
YTEUKH TEIUIOHOCHUTENS MIEPBOTO KOHTYpPa, TEPMETHYHBIC HACOCHI M HACOCHI C CUCTEMaMH
WHEPIMAIbHON Macchl. DTO OMpe/ieieHUue KacaeTcsi HaCOCOB, aTTECTOBAHHBIX 110 KJIACCY
NC-1 nnm 3KBUBaJICHTHBIM CTaHIApTaM.

HesinepHble MmaTepuaJibl AJIs1 peaKTOPOB

HeiiTepuii u Tsi2kes1as1 BojAa

Heiitepuii, Tspkenas Bona (OKHCh Jeitepusi) U Jr00oe Ipyroe CoeAWHEHHUE NeUTepusi, B
KOTOpOM  OTHOIIEHWE JedTepuss K aroMaMm Boaopoma mpesbrmaer  1:5000,
MpeIHa3HA4YeHHBIEC JUIA WCTOJIB30BAHHUS B ANEPHBIX PEAKTOpax, KaK OHU OIPEEICHBI B
myHkTe 1.1. BBIE, B KOJIMYeCTBaX, npepbimaronux 200 KT aToMOB JIedTepus s J1t000it
OJTHOHM CTpaHBI-NIOTydYaTessl B TeUeHHe Jr000ro 12-MecsaHOro neproaa.



2.2.

SinepHo-uucTblii rpaduT

I'padut, nMmerommii CTereHh YUCTOTHI BBINIE S-MHJITUOHHBIX OOPHOTO 3KBHUBAJICHTA, C
TIOTHOCTBIO Goubiie geM 1,50 T/cM’, TpeHa3HAYCHHBIH ISl HCIOMBb30BAHMS B SASPHBIX
peakTopax, Kak OHU ONpeiesieHbl B IMyHKTE 1.1. BEIIE, B KOIMYECTBAX, MPEBHIIIAIONTNX
3x 10* kr (30 MeTprUecKnX TOHH) IS JTI000H OXHONM CTPAHBI-IONYUATENS B TCUCHHE
m000r0 12-MECSIIHOTO TTepHoIa.

[MPUMEYAHUE

I[J'IH ueneﬁ OKCIIOPTHOI'O0 KOHTPOJIA NPaBUTCILCTBO OHNPCACIIACT, 6y,Z[YT JIA 3KCIIOPTHBIC
napTuu COOTBCTCTBYIOLICTO BBIIIICYKAa3aHHBIM XapPaKTCPpUCTUKAM Fpa(i)I/ITa
HCIIOJIB30BATLCA B AACPHBIX pCAKTOPAX.

YcTaHOBKH 1J1s1 nepepaﬁoTlm OﬁﬂyquHbIX TOINJIMBHBIX 3JICMCHTOB U o60pyz1013aﬂne,
CeuaJdbHO MPEIHA3HAYCHHOC UM MOATOTOBJICHHOC JIA 3TOT0

BBOJHOE 3AMEYAHUE

IIpu mepepaboTke OOSYUEHHOTO SIIEPHOTO TOIUIMBA IUTYTOHHWNA W YpaH OTHEISIFOTCS OT
BBICOKOAKTUBHBIX MPOYKTOB JCIICHUS ¥ JPYTUX TPAHCYPAHOBBIX 3JEMEHTOB. 11 Takoro
pa3aeNieHuss MOTYT MCITOJIb30BaThCS Pa3IMYHBIE TEXHOIIOTHYECKHE Tporiecchl. OHAKO CO
BpeMeHeM nporiecc "Ilypekc" cram Hanboiiee pacrpoCcTpaHEHHBIM U MPUEMIIEMBIM. JTOT
NpOIIeCC BKIFOYACT PACTBOPCHUE OONYYEHHOTO SJEPHOTO TOIUIMBA B a30THOW KHUCIIOTE C
MOCJEYIONIMM BBIICICHHEM ypaHa, IUTYyTOHHsT W TIPOJYKTOB JICICHUS DKCTpaKIHen
PacTBOPHUTEIEM C MTOMOIIBIO TpUOyTHIhoCc]aTa B OpraHndeckoM pazdaBuTee.

TexHomorn4eckre Mpouecchl Ha pa3IUYHBIX ycTaHoBKax Tuma "Ilypekc" aHaIorudHbl U
BKJIIOYAIOT: M3MEJbUeHHE OOTYUYEeHHBIX TOIUIMBHBIX 3JEMEHTOB, PACTBOPEHUE TOILIMBA,
IKCTPAKLUIO PACTBOPUTENIEM U XPAaHEHUE TEXHOJIOIMUYECKOH KUIKOCTH. MOXKET uMeTbes
TaKke o0OpyIOBaHHE Ul TEIUIOBOM NEHMUTpALMM HUTpaTa ypaHa, KOHBEPCUM HHUTpaTa
IUTyTOHHS B OKHCh WJIM METAJL, a TaKkXkKe Ul 00pabOTKH JKUIKUX OTXOIOB, COIEPIKAIINX
MPOAYKTHl JENEHUsl, 10 TONydeHHs (OpMBI, NPUTOTHONW ISl MPOAOILKHTEIHEHOTO
XpaHCHUS! WJIM 3aXOpOHEHHS. OpHaKko KOHKPETHBIE THIBI W KOHQHUIYpaLus
000pYZOBaHMS, BBIMOIHAIOWIETO 3TH (YHKLUUH, MOTYT pas3jIM4yaThCsl HA Ppa3lIUYHBIX
yctaHoBkax Ttuna "llypekc" 1o HECKOJBKMM TpHYWHAM, BKIIIOYAs THITHI U KOJHMYECTBO
00JIy4e€HHOTO SIIEPHOrO TOIUIMBA, IOJUISKALIEr0 MepepaboTKe, M IpPEerosaraeMblil
IpOLIECC OCAXKICHUS H3BIEKACMbIX MAaTEpUalioB, a TaKXKe INPHHIMIBI 00eCcTIeUueHHs
0€30IacHOCTH M TEXHHYECKOro OOCIYKMBaHMS, NPUCYIIHE KOHCTPYKUUH JaHHOH
00CTaHOBKH.

"YcraHoBka s mepepabOTKM  OOJyYEHHBIX TOIJIMBHBIX 3JEMEHTOB"  BKIIOYAeT
000pyI0BaHHE W KOMIIOHEHTHI, KOTOpbIEe OOBIYHO HAXOIATCA B TPSIMOM KOHTAakTe C
OOJlyueHHbIM TOIUIMBOM U OCHOBHBIMH TEXHOJOIMUECKHMMH IIOTOKaMH SJEpPHOTO
MaTepuasa U NPoAyKTOB JEJICHUs, U HETIOCPEICTBEHHO YIIPABIISIIOT UMHU.

OTH mporecchl, BKIIIOYAs MOJHBIC CUCTEMBI JJIi KOHBEPCUU ILIYTOHUS M IPOU3BOJICTBA
METAJLUTUYECKOTO IUTyTOHHS, MOTYT OBITh UICHTU(DUIIMPOBAHKI [0 MEPaM, TPUHUMACMBIM
JUTSE TIPEOTBPAIICHUS] OMACHOCTEH B CBSI3W C KPUTUYHOCTHIO (HAIpUMEp, MEpaMu,
CBSI3aHHBIMH C F€OMETpHEl), o0ydueHneM (Hampumep, IMyTeM 3alUThl OT OOJyUYCHHS) U
TOKCHYHOCTBIO (HarmpuMep, MepaMH I10 YIAEPKaHUIO).

IIpenmersl 000OpynOBaHUs, Ha KOTOPBIE, KAK CUMTACTCS, PACIPOCTPAHIETCS 3HAUCHUE
¢pas3el "u obopyaoBaHHWe, CIENHMAIbHO NpEeIHA3HAUYCHHOE MM MOATOTOBICHHOE" st
nepepadOTKN 0OyYEHHBIX TOITMBHBIX 3JIEMEHTOB, BKIIIOYAIOT:



3.1.

3.2.

3.3.

34.

MamuHbI 3715 pyOKH 00/1y4eHHBIX TOIUIMBHBIX 3J1eMEHTOB
BBOJHOE 3AMEYAHUWE

O10 o000pyHOBaHWE WCHOIL3YETCS IS BCKPBITHA OOOJOYKH TOIUIMBA C  IICJIBIO
MOCIICAYIONIETO PACTBOPEHUS OOJIYYEHHOTO SJAEpHOr0 Marepuaia. Kak mpasuio,
WCIIONIB3YIOTCS CIEIMANILHO TpeAHa3HauYCHHbIE, CKOHCTPYUPOBAHHKIC I pyOKH MeTasia
YCTpOMCTBA, XOTSI MOXET HCIIONIB30BaThCS M 00Jiee COBEPIICHHOE 00O0pY/IOBaHHE,
HaTpUMep Ja3ephl.

JlucTaHIIMOHHO ympaBisieMoe O00OpyIOBaHHE, CICIUAIBHO MPEIHA3HAYCHHOE WIIN
MOJITOTOBIICHHOE TSI WCIIOJIb30BaHWST Ha YCTAaHOBKE IO TiepepaboTKe, Kak OHa
ompejeNicHa BBINIE, JUTSI Pe3KH, pyOKH WM Hape3Ku COOpPOK, MYYKOB HIIM CTEPXKHEH
00Jy4EeHHOTO SIIEPHOTO TOTUIHMBA.

MucconbBepsl
BBOJAHOE 3AMEYAHUE

B nucconbBepsl 0OBIYHO TOCTYMAeT M3MENBYEHHOE OTpadOTaBIee TOIUIMBO. B 3THX
0€30TacHBIX C TOYKH 3PEHUS] KPUTHYHOCTH pe3epByapax OONyUeHHBIN sSICpPHBIN MaTepuai
pacTBOpSETCS B a30THOM KHUCIIOTE, W OCTAIONIUECs OOpe3KU OOOJIOUEK BEIBOJISATCS U3
TEXHOJIOTHYECKOI0 MOTOKA.

bezomacHbie ¢ TOUKHM 3peHHUS KPUTUYHOCTH pe3epByaphl (HAallpHMep, MaJIoro AHaMeTpa,
KOJIBIICBBIE WJIM TIPSIMOYTOJIBHBIC DPE3epPBYaphl), CHCIHUATLHO TMPEIHA3HAYCHHBIC WIIN
[IOJITOTOBJICHHBIC JUIS WCIOJB30BAHUS Ha YCTaHOBKE 10 TiepepaboTKe, Kak OHHU
OTpEACNCHBl BHINIE, I PACTBOPEHUS OOJIYYCHHOTO SACPHOIO TOIUIMBA, KOTOPBIS
CIOCOOHBI  BBIICP)KUBATH TOPSYYIO, BBICOKOKOPPO3UOHHYIO IKHJKOCTH M  MOTYT
JTUCTAHIIMOHHO 3aTPYyKaThCS U TEXHUIECKH 00CTYKUBATHCA.

DKCTPAKTOPHI H 000PYT0BAHNE 1JI51 IKCTPAKIUH PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUWE

B skcTpakTopsl ¢ pacTBOpHUTENEM MOCTyMaeT KakK pacTBOp OOMyYEeHHOTO TOILIMBA W3
JIUCCOJIBBEPOB, TaK U OPraHMYECKHUN PacTBOP, C MTOMOIIBIO KOTOPOTO Pa3AesSIoTCs ypaH,
IUTyTOHUH W TpOAYKTH nenenusa. OOopyIdoBaHWE i SKCTPAKIMH PACTBOPHUTEIEM
O0OBIYHO KOHCTPYHUPYETCS TaKUM O00pa3oM, 4YTOOBI OHO YIOBICTBOPSUIO IKECTKUM
AKCIUTyaTallMOHHBIM ~TpeOOBaHMSIM, TaKWM, KaK JUIUTENBHBIM CpPOK CIyXkObl 0e3
TEXHUYECKOTO OOCTYXMBAHHS WM JIETKas 3aMEHSEMOCTh, IPOCTOTA B AKCIUTyaTallud U
yIpaBJeHNH, a TaK)Ke THOKOCTh B OTHOIIIEHUH M3MEHEHUS ITapaMeTPOB MpoIiecca.

CrienuanbHO TIpeJHA3HAYCHHBIC WM TOJTrOTOBICHHBIE DKCTPAKTOPHI C PAaCTBOPUTEIIEM,
Takhe, Kak HAacaJ0YHBIC WM MYyJIbCAIIMOHHBIE KOJIOHHBI, CMECHUTEIIbHO-OTCTOINHBIC
anmapaThl WK [IEHTPOOSKHBIE KOHTAKTHBIC aliaparkl I UCIIOIb30BaHUS Ha YCTAaHOBKE
mo 06paboTKe OOJIYYECHHOTO TOILIMBA. OKCTPAKTOPHI C PACTBOPUTEIIEM IOJDKHBI OBITH
YCTOWYHUBEI K KOPPO3HMOHHOMY BO3ACHCTBUIO a30THOW KHCJIOTBI.  DKCTPAKTOPHI C
pacTBopHTElIeM OOBIYHO M3TOTABIMBAIOTCA C COONIOACHMEM YPE3BBIYaHO BBICOKHX
TpeOOBaHMii (BKIIOYAas NPUMCHEHHE CIEIUATBLHBIX METOJIOB CBAapKH, WHCIICKIIUH,
oOecrieueHUe M KOHTPOJbh KA4ecTBa) M3 MAaJIOYIJIEPOJUCTHIX HEPIKABEIONINX CTalleH,
TUTaHA, MUPKOHUS WU IPYTUX BHICOKOKAYECTBEHHBIX MATEPHAJIOB.

XuMuvecKkue pe3epByapbl A5 BblIePKMBAHUS WIH XpPaHEHHUS
BBOJHOE 3AMEYAHUE

Ha »sTame skcTpakiiuu pacTBOpUTEIEM OOpa3yrOTCs TPH OCHOBHBIX TEXHOJIOTUYECKHX
MOTOKA JKUJKOCTUA. PesepByapbl Ui BBIICPKUBAHUS WIH XPAHCHUS WCIOJB3YIOTCSA B
JanpHEHIIe 06paboTKe BCEX TPEX MOTOKOB CICAYIOIMUM 00pa3oM:
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a) pacTBOp YHCTOTO A30THOKMCIIOTO YpaHa KOHIIEHTPUPYETCS BBIIAPHUBAHHEM U
MPOUCXOAUT MPOLECC NESHUTPALMHU, TJI€ OH MpEBpaIlaeTcsl B OKCUA ypaHa. OTOT
OKCHUJ] TOBTOPHO UCIIOJIb3YETCA B SIICPHOM TOIUIMBHOM LIUKIIC;

b)  pacTBOp BBICOKOAKTUBHBEIX TMPOIYKTOB JIENCHUS OOBIYHO KOHIICHTPUPYETCS
BBINIAPMBAHUEM W XPAHWUTCS B BHJE KOHIEHTPHUPOBAHHOW J>KHIKOCTH. OJTOT
KOHIIEHTPAT MOKET BITOCIIEACTBUHN MPOUTH BBIMIAPUBAHKE HIIN OBITH MMPeoOpa3oBaH
B (hopMy, IPUTOAHYIO 711 XPAHEHUS WM 3aXOPOHEHMUS;

C)  pacTBOp YHCTOIO HUTpaTa IUIYTOHHUS KOHICHTPUPYETCS W XpaHUTCA 1O
MOCTYIUICHUS Ha JTATBHEUIIINE 3TaIbl TEXHOJIOTUIECKOTO mporecca. B wactHoCTH,
pe3epByapbl IS BBUICPKUBAHUS WIM XPAaHCHUS PACTBOPOB  IUTyTOHUS
KOHCTPYHPYIOTCSI TaKUM 00pazoM, 4ToObI W30ekKaTh CBSA3aHHBIX C KPUTHYHOCTHIO
mpoOeM, BO3HUKAIOIINX B pe3ysbTaTe W3MEHEHHH B KOHIICHTpAIMH HIH (opme
JTAHHOTO TIOTOKA.

CrenmanbHO NpenHa3HAaYeHHbIE WM MOJTOTOBIECHHBIE PE3epBYaphl AJSA BBIAECPKUBAHMS
WIN XpaHEHUs! JUIs UCIIOJIb30BAaHUS Ha YCTaHOBKE MO NepepadoTKe 0O0IydEHHOTO TOIUINBA.
PeszepByapsl 1751 BBIACP)KMBAHHMSA WM XpaHEHHS JOJDKHBI OBITh yCTOWYMBHI K
KOPPO3MOHHOMY BO3JICHCTBHUIO a30THOM KUCIIOTHI. Pe3epByapsl ISl BBIACPKUBAHUS WIIH
XpaHeHUs] OOBIYHO W3TOTABIMBAIOTCS W3 TAaKUX MaTepUAOB, KaK MaJOyTJIepOTUCTHIE
HEP)KABEIOIINE CTald, TUTAaH WM [HPKOHWA WM JAPYTHe BBICOKOKAYECTBEHHBIC
MaTepHarbl. PesepByapel 111 BBIACP)KMBAHHMA WM XpaHEHUs] MOTYT  OBITh
CKOHCTPYMPOBaHBl TakuM 00pa3oM, YTOOBI WX OKCIUIyaTalus M TEXHHYECKOE
oOCITy’)KMUBaHWE TPOM3BOAWINCH JUCTAaHIMOHHO, W MOTYT HUMETh CIIEAYIOIINe
0COOEHHOCTH C TOYKHU 3PEHUS KOHTPOJIS 32 SACPHON KPUTUIHOCTHIO:

1) OOpHBIN APKBMUBAJICHT CTEHOK WJIM BHYTPEHHHMX KOHCTPYKIIMHA paBeH IO MEHBICH
Mepe 2%, Moo

2) LWIMHIPUYECKUE  pPE3epByapbl HMMEIOT MaKCHUMaJbHBIA auamerp 175 mMm
(7 moriMoB), JTHOO

3) MPSIMOYTOJIBHBIA MM KOJBIIEBON pe3epByap UMEET MAaKCUMANIbHYIO IIMPUHY 75 MM
(3 mrotima).

Cucrema KOHBCPCUH HUTPATA IVIYTOHUA B OKCHU[

BBOJHOE 3AMEYAHUME

Ha OompmMHCTBE yCTAaHOBOK IO TiepepabOTKE STOT KOHEUYHBIA TPOIECC BKIFOYACT
KOHBEPCHIO pacTBOpa HHUTpaTa IUTyTOHWS B JBYOKHChH IUTYyTOHHS. B UYHCIIO OCHOBHBIX
omepanuii 3TOr0 Ipolecca BXOMST: XpaHEHHE U KOPPEKTUPOBKA HUCXOIHOTO
TEXHOJIOTHYECKOTO MaTepraja, OCAKICHHWE M pPa3IelICHHE TBEPAOW W KUAKOW (a3bl,
MpOKaNMBaHUE, OOpaIleHne C TMPOMYKTOM, BEHTHIIAIUSA, OOpamieHHe C OTXOIaMH |
VIIPABJICHHUE TIPOIICCCOM.

3aMKHYThIC CHCTEMbI, CIICIUAIBHO TNpeJHA3HAUCHHBIE WJIA TMOJTOTOBIICHHBIC IS
KOHBEPCHH HUTpAaTa IUTYTOHMS B OKCHJ| TUTyTOHUS, B YaCTHOCTH, 00OPYJIOBaHHBIC TAaKUM
o0pa3oM, 4TOOBI W30EKATh MOCTMKCHHS KPUTHYHOCTH U PaJUAIMOHHBIX 3(PQEKTOB, a
TaK)Ke CBECTH K MUHUMYMY OIIACHOCTH, CBA3aHHBIE C TOKCHYHOCTBIO.



3.6.

5.1.

CucreMa KOHBEPCHH OKCHAA ITYyTOHMS B MeTaJLI
BBOJHOE 3AMEYAHUE

DTOT Tporece, KOTOPHI MOXKET OBITh CBSI3aH C YCTAHOBKOH IO TIEpPepadOTKE, BKIFOUAET
(dTOpHpOBaHKE JBYOKHUCH IUTYTOHUS, OOBIMHO C TPHUMEHEHHEM BBICOKOAKTUBHOTO
(TOPHCTOTO BOJOPO/IA, C LENBIO MONyYeHUsT (HTOPH/IA TUTYTOHUS, KOTOPBIN BIIOCIECTBUN
BOCCTAHABIIUBACTCSI C TIOMOIIBI0 METAJUIMYECKOTO KajbIWsl BBICOKOH YHUCTOTHI JIO
MOJTyYEHUS] METAJUTUYECKOTO TUTYTOHHS W (TOPHAA KalblMs B BUJAC IUIaka. B uwmcio
OCHOBHBIX OIEpalliii JaHHOTO TIpoIlecca BXOAAT:  (TopUpoBaHME (HANPUMEP, C
MPUMEHEHHUEM 00OpYIOBaHUSI, COJIEPKAIIECTO OIAropoJHbIE METAIUTBI MM 3allHIICHHOTO
MOKPBITHEM W3 HUX), BOCCTAaHOBJIGHHWE MeTaula (HampuMep, C NpUMEHEHHEM
KepaMU9IeCKUX THIJIEH), BOCCTAHOBJICHHUE MIJIaKa, O0palleHre ¢ TPOYKTOM, BEHTHIISIIVS,
oOpallleHue ¢ 0TXO/IaMU | yIPaBJICHUE TPOIIECCOM.

3aMKHYTbIE CHUCTEMBI, CIICI[HAILHO MPEIHA3HAYCHHBIC WJIH IOATOTOBJICHHBIC IS
MPOM3BOJICTBA METAUTMYECKOTO IUIYTOHUS, B YACTHOCTH, OOOpPYJOBaHHBIC TaKUM
o0pa3om, 4T0ObI W30EKATh MOCTMKCHHS KPUTHYHOCTH U PaJUallMOHHBIX 3PQEKTOB, a
TaK)Ke CBECTH K MUHUMYMY OTIACHOCTH, CBSI3aHHBIC C TOKCUYHOCTBIO.

YCcTaHOBKH AJISl H3rOTOBJICHHS TOILIMBHBIX )JIEMEHTOB
"YcTaHOBKa IS U3TOTOBJICHHUS TOTUTHBHBIX AJIEMEHTOB" BKIIFOYAaeT 00OPY/I0BaHHUE:

a) KOTOpPO€ OOBIYHO HAXOIUTCS B HETIOCPEACTBEHHOM KOHTAKTE C TEXHOJOTHYECKUM
MTOTOKOM SIIEPHOTO MaTepHalia WM HEeTOCPEACTBEHHO 00pabaThIBaeT ero, Wil e
YHOpaBJIseT UM, WY,

b) KOTOpOE FepMETU3UPYET SACPHBIH MaTepHual BHyTPH 00OTOUKH.

YcTaHOBKM JJIsl  pa3lejieHHsl HM30TONOB YpaHa M 00OpyIOBaHHe, KpoMe
AHAJTUTHYECKUX NPUOOPOB, CNENUATBHO MpeJHA3HAYEHHOE WM NOATr0TOBJIEHHOE
JIJIS DTOT0

[Ipenmersr 000pymOBaHUs, HA KOTOpBIC, KaK CUUTACTCS, PACHPOCTPaHSAETCS 3HAUYCHUC
(hpassl "0bopymoBaHHE, KPOME aHATUTHIECKHUX ITPUOOPOB, CIICHATLHO TIPEeIHA3HAYCHHOE
WJIM TIOJTOTOBJICHHOE" JIJIS pa3IesIeHUs N30TOTIOB YpaHa, BKIIFOYAIOT B CeOsI:

I'a3zoBbIe ueHTpmbyrn M y3Jbl 1 KOMIIOHEHTBI, CIICHUAJIBHO IPEAHAZHAYCHHBIC UJIN
MOATOTOBJCHHbBIC 1J1d UCITOJIB30BAHUA B Ira30BbIX ueHTpmbyrax

BBOJHOE 3AMEYAHUME

I"azoBas nentpudyra 0OBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) HUIMHIPA(OB) JHAMETPOM
or 75 mm (3 moiima) 1o 400 mm (16 Or0MIMOB) ¢ BEpPTHKAJIBHOM IIEHTPANBbHOW OCBHIO,
KOTOPBIi(e) moMerieH(bl) B BAKyyM H BpamaeTcsi(FoTcsl) ¢ BBICOKOH OKPYXHOH CKOPOCTBIO
mopsiaka 300 M/c wim 6omnee. s mOCTIOKEHHST OOJBIION CKOPOCTH KOHCTPYKITMOHHBIC
MaTepHajbl BPALIAOLIUXCS] KOMIIOHEHTOB JTOJDKHBI UMETh BBICOKOE 3HAUCHUE OTHOLICHUS
IPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpKa M, CJIEeJOBaTeNbHO, OTAEIbHBIE €€
KOMITOHEHTHI JIOJKHBI M3TOTOBIIATHCS C BHICOKOM CTENEHBIO TOYHOCTH, YTOOBI pazdanaHc
Obul MHUHUMalbHBIM. B oTnuume oT Apyrux ueHTpudyr rasosas LHeHTpudyra s
oOorameHuss ypaHa HMeeT BHYTPH pOTOpPHOW KaMepbl Bpallalouryrocsi(uecs)
reperopoaky(u) B ¢popMe IrUCKa W HEMOABMKHYIO CHCTeMy Tonmadu u otBoda raza UF,
COCTOSIIIYIO II0 MEHBIIEH MEpe U3 TPEX OTIEJIbHBIX KaHAJIOB, 1Ba U3 KOTOPHIX COEAUHEHbI
C JIONIaTKaMH, OTXOJSIIMMHU OT OCH POTOpa K nepu(epuilHON yacTH POTOPHON KaMepsl.
B BakyyMe HaXOIWTCS TaKKe Psill BAXKHBIX HEBPAIIAIOLIMXCSI SJIEMEHTOB, KOTOPBIE, XOTS U
UMEIOT 0CcO0YyI0 KOHCTPYKIMIO, HE CJIOXXHBI B HM3TOTOBICHHHM M HE HM3TOTOBISIOTCS U3
YHUKaJIbHBIX MarepuanoB. LleHTpudyxHas ycraHOBKa, OJHAKO, TpeOyeT OOJbIIOro
Yuciaa 3TUX KOMIIOHEHTOB, TaK YTO MX KOJMYECTBO MOXKET CIIY)KUThb Ba)KHBIM
WHAMKaTOPOM KOHEYHOI'O HCII0JIb30BAHU.
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5.1.1.

Bpamarmonuecsi KOMIIOHEHThI
a) [TonHbIe poTOpHBIE COOPKH:

TOHKOCTEHHbIE LWIMHAPHL WA PSI COCAMHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
UIMHIPOB, U3TOTOBJICHHBIX M3 OJHOTO WIH 00Jiee MaTepUalOB C BHICOKMM 3HAYCHHEM
OTHOIIEHUS TPOYHOCTH K  IUIOTHOCTH, YyKazaHHBIX B [IOSCHUTEJIBHOM
3AMEYAHUNN « Hacrosmemy pasmeny. CoenWHEHHE IIWUIMHIPOB MEXITy Cco0oit
OCYIIECTBIISIETCSI NMPH MOMOIIM THOKHMX CHWIH(GOHOB WM KOJEI, ONMHCAHHBIX B YaCTH
5.1.1.c) amxe. CoOpaHHBII POTOP HMEET BHYTPEHHIOIO(KE) MEePErOpOAKY (1) U KOHIEBEIE
y3I1bl, onucanHble B yacTsax 5.1.1.d) u e) Hmwxe. OpHako mojHas cOOpKa MOXKET OBITh
MOCTaBJICHa 3aKa34YUKy B YACTHYHO COOPaHHOM BHUJIE.

b) PoTopHbie TpyOBI:

CriernasibHO TIpeHAa3HAUYCHHBIE WM TIOATOTOBJICHHBIE TOHKOCTEHHBIE IWIMHAPHI C
TommuHOK creHku 12 MM (0,5 mroliMa) Wi MeHee, nuaMeTpoM oT 75 MM (3 mroiima) 1o
400 mm (16 mrOWMOB), M3TOTOBJICHHBIC W3 OJHOTO WM 0o0Jiee MaTepHaliOB, MMEIOIIUX
BBICOKOC  3HAUEHHWE  OTHOIICHMS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
[MOACHUTEJIBHOM 3AMEYAHWMU k HacTosieMy pasieny.

c) Komb1ta nnm cuimb(oHsI:

KoMmoHeHThI, crnenuanbHO TpeJHa3HAuYCHHBIC WM TOJTOTOBIICHHBIE JUIS CO3JIAHHS
MECTHOW OIOpBl JUIsI POTOPHOW TpyOBI WIIM COCTUHEHUS psja pPOTOPHBIX TPYO.
CunboHbl MpencTaBIsIOT cOO0M KOPOTKHE LWJIMHAPBL C TOJIIMHOW CTEHKH 3 MM
(0,12 ngroiima) mnmu menee, nuamerpoMm oT 75 MM (3 miofima) mo 400 mm (16 mroiimoB),
MMEIOIIUX OJMH ToQp ¥ M3TOTOBJICHHBIC U3 OAHOTO W3 MAaTEPHUAIOB, HMEIOIIUX BBICOKOE
3HAYCHUE OTHOIICHHUS TPOYHOCTH K IUIOTHOCTH, yka3zaHHBIX B IIOSICHUTEJIbBHOM
3AMEYAHNMU k HacTosIemMy pasierny.

d) [eperopoaku:

KommonenTsr B opme aucka auamerpoM ot 75 MM a0 400 mm (ot 3 mo 16 groiimoB),
CIEIWAIFHO MPEIHA3HAYCHHBIC WU TOJTOTOBJICHHBIC /Il YCTAHOBKH BHYTPH POTOPHOM
TpyOBbl TEeHTpU(GYTH C TIeNbI0  HM30JMPOBATh BBIMYCKHYI0 KaMepy OT TJIaBHOU
pa3aenuTeNbHON KaMephl M B HEKOTOPBIX CIydasx U yiaydmeHus mupkyssimun raza UF
BHYTPH TJIABHOM pa3eNUTEIbHON KaMepbl POTOPHON TPYObI U M3TOTOBJICHHBIE M3 OIHOTO
W3 MaTepuajoB, WMEIONINX BHICOKOE 3HAYEHWE OTHOIIEHHS MPOYHOCTH K IUIOTHOCTH,
ykazanHbix B [IOSICHUTEJIBHOM 3AMEYAHUNMU k HacTosiemMy pasaeny.

e) BepxHue/HMKHHE KPBIIIKU:

KommoneHTs! B opMme mucka nuameTpoM oT 75 mm (3 mrotima) no 400 mm (16 aroiitmoB),
CIENWabHO TIpeAHAa3HAYCHHBIE WM TOATOTOBJICHHbIE TaKUM 0Opa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JMAaMETPy KOHIIOB POTOPHOI TpyOBI M Onaromapsi 3TOMY YIEepKUBaTh
UFs BHyTpHu ee. DTH KOMIOHEHTHI WCHOJB3YIOTCS IS TOTO, YTOOBI MOIEP’KUBATH,
yACPKUBATh WM COJACPXKATh B ceOE€ Kak COCTaBHYIO YacTh 3JIEMEHTHI BEPXHETO
MOMIIIMITHAKA (BEPXHSS KPBIIIKA) WM CIYXHTh B KayecTBE HECYIICW YacTH
BPAIAIONINXCSA AJIEMEHTOB JJICKTPOJBHTATENl W JJIEMEHTOB HUKHETO ITOAITHUITHHKA
(HWKHSS KpBIIMIKA), U M3TOTOBJISIIOTCS M3 OAHOTO W3 MaTepHaliOB, MMEIOIINX BBICOKOE
3HAYCHUE OTHOIICHUS TPOYHOCTH K IUIOTHOCTH, ykaszaHHbIX B IIOSICHUTEJIbBHOM
3AMEYAHNMU k HacTosIeMy pa3ierny.



5.1.2.

I[MTOACHUTEJIBHOE 3AMEYAHUE
s Bpamaommxcst KOMIIOHEHTOB LIEHTPU(YT HCIOIB3YIOTCS CIASIYIONINe MaTepHabL:

a)  MapTCHCHTHOCTApEIOIIUE CTAIH, MMEIONIIE MAKCUMAIBHBIH Mpeaen MPOYHOCTH Ha
9 2 o
pactsbxenue 2,05 x 10° H/m™ (300 000 ¢hyHT/KB. Arotim) nnu Oonee;

b)  agfOMUHHMEBBIC CIUIABBI, HMMEIOIINEC MAKCUMAIbHBIA TIpelesl MPOYHOCTH Ha
pactskenne 0,46 x 10° H/m? (67 000 dyrT/KB. mroiim) mmm Goree;

c) BOJIOKHUCTBIC (HHTETOAOOHBIC) MaTepuajbl, MPUTOMHBIC IS HCIOJIB30BAHHUS B
KOMITO3UTHBIX CTPYKTYpax W UMEIONINE 3HAYCHUS YACITHbHOTO MOIYJS YNPYrOCTH
12,3x 10°M mwmu 6olee M MAKCHMAIBHOTO YICIBHOTO Ipeleia MPOYHOCTH HA
pactsxenue 0,3 x 10° M mim Goree ("yIenpHBIH MOIYJb YIIPYTOCTU" - 3TO MOJYJTh
IOwnra B H/Mz, JICICHHBINA Ha YICIBbHBIA BEC B H/™m® ; "MaKCHUMAaJIbHBIN yACITbHBIN
Mpenen MPOYHOCTH Ha PacTsHKeHHE" - 3TO MaKCHMaJbHBIN TpeJieN MPOYHOCTH Ha
pactsmkenne B H/M®, nemeHHbIH Ha yaenpHblil Bec B H/M'.

CraTnuyecKkne KOMIIOHEHTHI
a) IMoamMmHuKY ¢ MArHUTHOH ITOABECKOM:

CrenmaibHO MpeJHAa3HAUYEHHBIE WM IOATOTOBJICHHBIC TOAMIMITHUKOBBIE — Y3JIbI,
COCTOSIIME W3 KOJBIIEBOIO MarHWTa, IMOJIBEIIEHHOTO B 000iiMe, cojaepikariei
nemmdupyronryro cpemxy. O6oiima m3roraBimuBaercs w3 croiikoro k UFg martepmana
(cm. ITIOSICHUTEJIBHOE 3AMEUYAHUE k pazgeny 5.2.). Maraut coeawHSETCS C
MOJIOCHBIM HAaKOHEYHHKOM WM BTOPHIM MAarHWTOM, YCTaHOBJICHHBIM Ha BEpXHEH
KpBIIIKE, OMHUCaHHOW B pasgene 5.1.1.e). MarHur moxer uMeTh (GopMy Kojibla c
COOTHOLLICHHEM MEXJY BHEIIHUM W BHYTPCHHUM JAWaMETpaMy, MEHBIINM MU
paBHEIM 1,6:1. Maraut MoxkeT uMeTh (opMmy, 00eCIeUnBaONyI0 HAYaIBHYIO
nponuriaemocts 0,15 /M (120 000 emuamn CI'C) wiu Oojiee, HIM OCTaTOYHYIO
HaMarHW4eHHoCcTh 98,5% wnu Oosnee, WM MpowW3BEACHNE WHAYKIIMA HAa MaKCUMAIbHYIO
HanpskeHHocTh mons Gomee 80 k/Lk/M® (107 Te.D).  Kpome OOBIYHBIX CBOHCTB
Marepuaia, HeOOXOANMBIM MPEIBAPUTEILHBIM YCIOBHEM SIBIISIETCS OrpaHMYCHUE OYEHBb
MmaneiMu fonyckamu (menee 0,1 mm wium 0,004 groiiMa), OTKIIOHEHUS] MATHUTHBIX OCEH OT
TEOMETPHUYECKUX OCe Min obecrieueHrne 0co00i TOMOTEHHOCTH MaTeprajia MarHUTa.

b) [Moamunauky/ neMmdepsr:

CrnenmanbHO NpeAHA3HAYCHHBIC WIIN TTOATOTOBJICHHBIC MOAMIAITHUKH, COMEPIKAITUE Y3eT
OCH/YIUIOTHUTEIBHOE KOJBIIO, CMOHTHPOBaHHBIH Ha jgemidepe. Ocp  00BIYHO
MIPEJICTaBISICT CO00 Baj U3 3aKAJICHHOW CTaJIH C OJHUM KOHIIOM B (hopme moycdephl, U
CO CpeACTBaMU MOJICOCIMHEHUS K HUXXHEH KpBIIIKE, ONKUCaHHON B paszeine 5.1.1.e), Ha
npyrom. Bai, omHako, MOXKET OBbITh COCAMHEH C THAPOIUHAMHYCCKUAM IOAUIUITHHKOM.
Koapo wumeer ¢opMmy TabneTku ¢ MONIycPepuyecKHM YIIyOJCHHEM Ha OIHOMH
MMOBEPXHOCTH. DTH KOMIIOHEHTHI YACTO IMOCTABJISIOTCS OTACILHO OT JAeMIIdepa.

c) MonekynspHble HACOCHI:

CrnenuanbHO IpeAHAa3HAUYEHHbIE WIM MOATOTOBJICHHBIC LIMIMHAPBI C BHITOYEHHBIMH WIN
BBIJIaBIICHHBIMH BHYTPH CIUpPaJbHbBIMM KaHaBKaMH M C BBICBEPJICHHBIMU BHYTpPHU
OTBEpCTUSIMU. THUIOBBIMU pa3MepaMH SIBJIIOTCS CIENYIOLIe: BHYTPEHHUH TUaMeTp OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), TommuHa cTeHKU 10 MM (0,4 mroiima) wim
Oonee, ¢ JUIMHOW, paBHOH nmamerpy uiau Oonbme.  KanaBku 0OBIYHO HMMEIOT
MPSAMOYTOJIHOE TIoNepedHoe ceyenre u rayouny 2 mm (0,08 mroiima) nnum Gonee.



5.2.

d)  Craropsl aBurarenei:

CrnenuanbHO TpeTHa3HAYCHHBIC WM MTOATOTOBIICHHBIC CTATOPHI KOJBIIEBOW (DOPMBI IS
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (mmm PEaKTHUBHBIX )
3JIEKTPOIBUTaTENICH MEPEMEHHOr0 TOKA JUIsi CHHXPOHHOM PabOThI B YCIOBHSIX BaKyyMma B
nuanazone yactor 600-2000 I'm u B amamazone momuocteit 50-1000 BA. Crartopsl
COCTOSIT U3 MHOTO(a3HBIX OOMOTOK Ha MHOT'OCIIOWHOM JKEJIC3HOM CEPJCYHUKE C HU3KUMHU
MOTEPSIMU, COCTOSIIEM U3 TOHKUX IIACTUH, 00BIYHO TommuHOM 2,0 MM (0,08 mrofima) umu
MEHeEe.

e) Kopnyca/npuemHnku neHTpudyru

KommoHeHTsI, cienuaibHO TPpeIHAa3HAYCHHBIC WM TOATOTOBJICHHBIC IS Pa3MEIICHHS B
HUX COOPKH POTOPHOH TpPyOBI Tra3oBod HEHTpUPYru. KopIyc COCTOMT U3 KECTKOTO
MWIMHJpPa ¢ TOamuHON cteHku 10 30 mm (1,2 mrofima) ¢ mpenu3uoHHO 00pabOoTaHHBIMU
KOHI[AMH JUIsl YCTAHOBKU TIOJIIMITHUKOB M C OJHUM WM HECKOJIBKUMU (PIIAHIIAMH IS
MoHTaka. OOpaboTaHHBIC KOHIIBI TMAPAUICIBHBI IPYT IPYry W TEPIECHIUKYISIPHBI
MIPOIOJIBHON ocH MuIMHApa B npenenax 0,05 rpamgyca min meHee. Kopityc MOXKeT Takxke
MPEJCTABIATh COOOH KOHCTPYKIIMIO SYCHCTOTO THIIA /IS Pa3MEIECHUS B HEM HECKOJIbKUX
poropubix TpyO. Kopityca m3roTaBivBaroTcs U3 MaTepHalioB, kopposuectoikux k UFg,
WJIH 3aIIUIIAI0TCS HOKPBITUEM U3 TaKUX MaTepUasoB.

f) JloBymkm:

CrienmanbHO TpeTHa3HAYEHHBIE WM TOATOTOBJICHHBIE TPYOKH BHYTPEHHUM IHAMETPOM
o 12 mm (0,5 mroiima) mist m3Biedenus raza UFg u3 poTopHOM TpyOBI IO METOTY TPYOKH
IIuto (T.e. C OTBEpPCTHEM, HAMPABICHHBIM Ha KPYyTrOBOH IOTOK Ta3a B pOTOPHOU TpyOde, K
MpUMEpPY, MOCPEJACTBOM M3TH0a KOHIIA PaJUalbHO PACIIONOXECHHON TPYOKH), KOTOpEIC
MOKHO TPUKPENUTH K IEHTPAIbHON CUCTEME H3BJICUCHHS Ta3a. TpyOKH M3rOTOBICHBI U3
MaTepuanoB, kopposuecTolknx K UFg, wim 3amuimaroTcs TMOKPHITHEM U3 TaKUX
MaTepraoB.

CnenuanbHo NpeAHa3HaYeHHbIE WIH NOATOTOBJECHHbIC BCIIOMOraTe/bHble CHCTEMBbI,
o0opynoBaHHe M KOMIIOHEHTBHI /Ui HCHOJb30BAHMSI Ha Ta30leHTPUPYKHOI
YCTaHOBKe 110 000TallieHN 10

BBOJHOE 3AMEYAHUME

BcnomoraTenpHble  CUCTEMBI, O0OpyJOBaHHE W KOMIIOHEHTHI Ta30LUeHTPH]YKHON
YCTAHOBKH IO OOOTAIICHUIO TIPEICTABISAIOT COOON CHCTEMBI YCTaHOBKH, HEOOXOIHMMBIC
st iojgaun UFg B 1ieHTpudyTH, IS CBA3U OTAETBHBIX IIEHTpU(DYT MEXIy cCO00H ¢ IeNbio
00pa3oBaHMs KacKaaoB (MIIM CTyIEHEl), YTOObI TOCTUYh 00Jiee BHICOKOTO OOOrallleHHs 1
uzpneus "mponykt" u "xBoctel" UF¢ w3 wnentpudyr, a Takke 000pyIqoBaHHE,
HEo0X0IUMOe [T PUBEACHUS B ACHCTBHE HEHTPUDYT WM IS YIIPABICHUS YCTaHOBKOH.

O6srya0 UF4 ncmapsieTcst U3 TBEPIBIX BEIIECTB, MOMENIEHHBIX BHYTPH I10J0TPEBACMBIX
aBTOKJIaBOB, W TIOJaeTCs B Tra3oo0pas3Hoi ¢dopme K IeHTpudyram depe3 CHCTEMY
KOJIJIGKTOPHBIX TpyOorpoBoaoB Kackaga. "[Ipoaykt" u "xBoctel" UFs, mocTynaromue u3
neHTpuyr B BHAE Ta3000pa3HBIX IOTOKOB, TAaKXKe MPOXOOAT 4epe3 CHCTEMY
KOJUIGKTOPHBIX TPYOONpPOBOAOB KacKala K XOJIOIHBIM JIOBYHIKaMm (paloTaromuMm Opu
temmeparype okosio 203 K (-70°C)), rie oHH KOHICHCHPYIOTCS M 3aT€M MOMEIAKOTCS B
COOTBETCTBYIOIIME KOHTEWHEPHl IS TPAHCIOPTHPOBKM WM XpaHeHus.  Tak Kak
YCTaHOBKA IO OOOTAlICeHHI0 COCTOMT W3 MHOTHX TBICSY LEHTPUPYT, COOpaHHBIX B
KacKaJpl, CO3IAI0TCI MHOTOKMJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIPOBOIBI KacKaloB C
TBICS'YaMH CBapHBIX IIBOB, IPHYEM CXEMa OCHOBHOM YaCTH MX COEAWHEHHH MHOTOKPATHO
MIOBTOPSIETCS. ObopynoBaHue, KOMIIOHEHTHI W  CHCTEMBI  TPYOOIpPOBOIOB
M3TOTaBIMBAIOTCS C COOIIOIEHIEM BBICOKMX TPEOOBAHUN K BaKyyM-TDIOTHOCTH U YHCTOTE
00paboTKH.



5.2.1.

5.2.2.

5.2.3.

5.24.

CucreMbl mogayu/cucTeMbl 0TBOAA "'mpoaykTa’ u "xBoCcTOB"

CHCLII/IEIJ'ILHO NpCAHA3HAUCHHBIC WM MOATOTOBJICHHLIC TCXHOJIOTUYCCKUEC CHCTCMEIL,
BKJIIIOYaromime:

MUTAOIINE aBTOKJIABKI (MM CTAHIIMHU), HCTIOb3yeMble s oaaun UFs B kackasr
uentpudyr npu gasienuu 10 100 kIla (15 ¢yHT/KB. m10HM) ¥ IPU CKOpocTH 1 Kr/4
WM OoJIee;

necyOonMMaTopsl (MM XOJIOAHBIE JIOBYIIKH), UCTIONB3yeMble Ut BbiBeneHust UFg
u3 KackagoB npu nasieHun 1o 3 klla (0,5 ¢ynt/kB. Aroiim). ecyOnumaTopsl
crioco6ubI oxnaxaatsest 10 203 K (-70°C) u narpeBatbes 10 343 K (70°C);

cTaHuMu "mponykTta" M "XBocTOB", ucmonb3dyemble ans nepememeHuss UFg B
KOHTEHHEPHI.

DTa yCcTaHOBKAa, OOOpYJOBaHHE W TPYOOIIPOBOJMBI ITOTHOCTHIO WM3TOTAaBIMBAIOTCS W3
croikux k UFg wMarepuasoB WM  3allMIIAIOTCS  TMOKPBITHEM U3  HHX
(cm. TIOSAACHUTEJIBHOE 3AMEYAHUE k nanHomy pasfeny) ¢ coOIr0IeHHEM BRICOKUX
TpeOOBaHMI K BaKyyM-IUIOTHOCTH M YUCTOTE 00pabOTKH.

ManuHHbIe CHCTEMBbI KOJLUIEKTOPHBIX TPYOONIPOBOAOB

CrenmanbHO TIpeHA3HAUYEHHBIE WM TIOATOTOBJICHHBIE CHCTEMBI TPYOONPOBOAOB W
KoJUIeKTOpoB Juis  ynepxkaHusi UFg BHyTpH HEHTpUQYXKHBIX KacKaJoB. JTa CeTh
TpyOOTIPOBOZOB OOBIYHO MpEACTaBIsACT cCo00¥ crucTeMy C "TpOHHBIM" KOJIJICKTOPOM, U
Kaxnaas HeHTpudyra coeuHeHa C KaXIbIM U3 KOJJIEKTOpoB. CremoBaTelbHO, cxeMa
OCHOBHOM 4YacTH WX COCAMHEHHS MHOTOKpPaTHO TMOBTOpsAeTcs. OHa TMOJNHOCTBIO
m3rotaBnuBaercsi u3 croikux Kk UFg wmarepuanoB (cm. ITIOSCHUTEJIBHOE
3AMEYAHUME k Hacrosimemy pa3zeiny) ¢ COOII0IeHIEM BhICOKHX TPEOOBAaHHUI K BAKyyM-
TUTOTHOCTH M YACTOTE 00PabOTKH.

Macc-cnieKTpoMeTpbl/ucTOYHUKH HOHOB 1151 UFg

CrnenumanbHO MpeIHa3HAYE€HHBIE WM MOATOTOBICHHBIE MAarHUTHBIE WM KBaApYTIOJIbHBIE
Macc-CIeKTPOMETPHI, CIOCOOHBIE MPOU3BOAMTE MPSIMO OTOOP MPOO MoJaBaeMON MaccChl,
"mpoxykTa" uiau "XxBocToB" u3 ra3oBeiX nMoTokoB UF¢ n oOmagaroniye mogHeIM HabOpoM
CJIEAYIOIINX XapaKTePUCTHUK:

1. yaAelIbHas pa3pelaromias CrrocoOHOCTh 1Mo Macce cBbiiie 320;

2. CoACpKAT HMCTOYHUKH HWOHOB, HU3IOTOBJICHHBIC HM3 HHUXpPOMa HJIW MOHCISA HWIIN
SalMUIIICHHBIC ITOKPBITUEM U3 HUX, WJIW HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3AIIUOHHBIC UCTOYHHKU C 60M6apI[HpOBKOﬁ QJICKTPOHAMU,

4. COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIA U30TOITHOTO aHAJIN3a.

IIpeoGpa3zoBaTenn 4acToThI

[IpeobOpa3oBarenn YacTOTHI (TaKKe HW3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHEHALHO MpeJHAa3HAYeHHbIE WM TOATOTOBIICHHBIC JUIS MUTAHUS CTATOPOB
JIBUTATENICH, OMPEACICHHBIX B MOAYHKTE 5.1.2.d), nim yacTH, KOMIOHEHTHI U MOJICOOPKHU
Takux TpeoOpa3oBaTeneid 4YacTOTHI, OOJAJAIONIUE TOJHBEIM Ha0OPOM  CIEAYIOUIUX
XapaKTEePHUCTHUK:

1. MHOroda3HbIl BeIxo 1 B auana3zone oT 600 mo 2000 I';

2 BBICOKAsI CTAOMIILHOCTE (CO cTabmmn3anueit yacTotsl srydie 0,1%);
3. HU3KWE HETMHECHHBIC NCKaXeHus (MeHee 2%);

4 ko3 uLMeHT none3Horo AecTBuA cBbie 80%.
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5.3.

5.3.1.

5.3.2.

5.3.3.

[MTOACHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bblme 00OpyJOBaHUE BCTYNAeT B HEMOCPEACTBEHHBI KOHTAKT C
TexHonornueckuM razoM UF¢ uiam HemocpencTBeHHO ympaBisieT paboToil ueHTpudyr u
MPOXOXKACHUEM Ta3a OT HEHTPU(YTH K LeHTpUPyTe 1 U3 Kackaaa B KacKa.

Kopposuectoitkue xk UFg maTepuanbl BKIIOYAKOT HEPI)KABEIONIYI0 CTajlb, AJTIOMUHHMH,
aJTIOMUHUEBBIC CIUTaBBI, HUKEIh WM CITIaBhI, coaepxkamue 60% u 0oyee HUKEI.

CnenuanbHo npeiHa3HAYEHHbIE MWJIM MOATOTOBJIEHHbIE COOPKH U KOMIIOHEHTHI I
HCII0JIb30BAHUSA NPH razoaup¢y3noHHOM 000TralieHH N

BBOJAHOE 3AMEYAHUE

[pu razomuddy3rmoHHOM  MeTOoAe  pasfelieHHus  W30TONOB  ypaHa  OCHOBHOM
TEXHOJIOTHUECKONH COOPKOW SBIACTCA CHEIUANBHBIA TOPUCTHIM Ta30auddy3noHHBIN
Oapbep, TEIUIOOOMEHHHK JUISI OXJTKIACHHUS Ta3a (KOTOpBhI HarpeBaeTcs B IIPOIECCE
CKaTusl), YIUIOTHUTENbHBIE KIANaHbl W  PETYJUPYIOIIME KJIalaHbl, a TaKKe
TPYOOITPOBOIHI. ITockonmpky B Ta3oaudPy3MOHHONW TEXHOJIOTHH HCIONB3YeTCs
mectudropucteiii ypan (UFs), Bce oOopymoBanue, TpyOONpOBOABI M IMOBEPXHOCTH
WU3MEPUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI
W3TOTABIUBATHCS W3 MaTEpUANIOB, COXPAHSIONIMX cTabwibHOCTh Tpu KoHTakte ¢ UF.
Tl'azoguddy3noHHas ycTaHOBKA COCTOUT M3 Psifa TaKUX COOPOK, TaK YTO MX KOJIHMIECTBO
MOYeT OBITh BYKHBIM MOKA3aTeNIeM KOHEYHOTO TIPeTHA3HAYCHHSI.

TI'azonn¢dy3nonnsie 6apbepsl

a) CrnenmanbHO TpeJHa3sHAYCHHBIE WM TOATOTOBJICHHBIE TOHKHE, TIOPUCTHIC
GubTpsl ¢ pasmepom nop 100-1000 A (anrcrpem), Tommuuoit 5 mm (0,2 mroiima) umu
MeHbIlle, a mIi TpyOuareix QopMm auamerpoM 25 MM (1 mioliM) WM MEHBIIIE,
U3rOTOBJICHHBIE U3 METAJUIMYECKHUX, IOJIMMEPHBIX WM KEPaMUYECKUX MaTepHasoB,
koppo3uectorkux Kk UFg, u

b) CHEIMATLHO TIOATOTOBJICHHBIC COCAUHCHHUS WM TOPOIIKH JJI HW3TOTOBICHHS
Takux (GWILTPOB. Takue COCNWHEHHWS ¥ TOPOIIKH BKJIFOYAIOT HUKEIh WU CILIABBI,
conepxkarue 60% wiu Oosiee HUKENSI, OKCHI AMFOMHHNS UK cTolikue K UF moaHOCThIO
(hTopupoBaHHbBIE YTICBOAOPOIHBIE TIOJIUMEPBI ¢ YUCTOTON 99,9% wmnm Gonee, pazmMepoM
gacTul] MeHee 10 MKM W BBICOKOW OIHOPOIHOCTBHIO YACTHI] IO KPYITHOCTH, KOTOPBIC
CIEIMAILHO MOATOTOBIEHBI JJIs U3rOTOBJICHUS ra3oauddy3noHHBIX OapbepoB.

Kameps1 nugdyzopos

CrenuanbHO TIpeHA3HAYCHHBIC WM TIOJITOTOBJICHHBIE T€PMETUYHBIC IWIHHIPUICCKIC
cocyabl auamerpoM Oomnee 300 mm (12 mroiimoB) u manuHOH 60oee 900 MM (35 mroiimMoB),
WIH TIPSIMOYTOJIBHBIE COCYABl CPaBHHMBIX Pa3MEpOB, UMEIOIINE OIWH BITYCKHOW W JBa
BBITTYCKHBIX MaTpyOKa, AMaMeTp KaKIOTO W3 KOTOpBIX Ooyee 50 MM (2 mroiima), mis
MOMeEIIeHUsT B HUX ra3oauddy3noHHBIX OapbepoB, M3rOTOBICHHBIC M3 CcTOMKHUX K UFg
MaTepUAIOB WX 3allUIIEHHbIE TIOKPBITUEM U3 HUX, U TIPEHA3HAUYCHHBIC JJIs1 YCTAaHOBKH B
TOPU30HTATHLHOM WM BEPTUKATLHOM TTOJIOKCHUH.

Komnpeccops! U ra3onyBKu

CrnenmanbHO TpeTHA3HAYCHHBIC WM ITOATOTOBJIICHHBIE OCEBBIC, IICHTPOOEIKHBIC WU
06BEMHbBIC KOMIIPECCOPBI, WIN Ta30QyBKH C MPOM3BOAHTEIBHOCTBIO Ha BCOCE 1 M/MHUH
mwm ©Oomee UFy W ¢ gaBieHHWEM Ha BBIXOAE [0 HECKOJIBKHX coTreH Klla
(100 dynT/KB. Or0iiM), MpenHa3HAYCHHBIE IS JAOJTOBPEMEHHOH JKCIUIyaTalldd B cpelie
UFs ¢ oamekTpoaBurareneM COOTBETCTBYIOIICH MOITHOCTH WM 0e3 HEro, a Takke
OTJIENbHEIC COOPKU TaKUX KOMIIPECCOPOB U Ta30yBOK. OTH KOMIIPECCOPHI U T'a30yBKH
UMEIOT mepemnan AaBieHus oT 2:1 mo 6:1 m wm3roraBiamBarorcs w3 CcToWkumX K UFg
MaTepHAIOB TN MOKPHIBAIOTCS UMHU.
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5.34.

5.3.5.

5.4.

5.4.1.

YnjioTHeHust BpallaInuxcHd BaJ10B

CoenuanbHO TNpeJHA3HAYCHHBIE WM TMOJATOTOBJICHHBIE BaKyyMHBIC YIUIOTHEHUS,
YCTAaHOBJICHHBIE Ha CTOPOHE MOJAa4Yd M Ha CTOPOHE BBIXOJA MAJs YIUIOTHEHHs Bala,
COCIMHSIIONIETO POTOP KOMIIPECCOpa WM Ta30QyBKU C MPUBOAHBIM IBUTATENIEM, C TEM
YTOOBI 00ECIICUUTh HAJCKHYIO TePMETH3AIIHIO, MPEAOTBPAIIAIONIYI0 HATEKaHHE BO3/IyXa
BO BHYTPEHHIOIO KaMepy KOMITpeccopa WM ra30yBkH, koTopad HanoiaHeHa UFg. Takue
VIJIOTHEHUS] OOBIYHO TPOCKTHUPYIOTCS Ha CKOPOCTh HaTekaHUs OydepHOro raza MeHee
1000 cv*/mun (60 mroiiv’/Mun).

TemmoooMeHHUKH 119 oxJa:kaenns UFg

CrienaibHO MpeIHa3HAYCHHBIE WK MOATrOTOBJICHHBIE TEINI00OMEHHHUKH, U3TOTOBJICHHBIE
u3 croiikux Kk UFg MaTepuanoB WM MOKPBITHIE UMH (32 WCKIIOUYECHHUEM HEp KaBEIOMICH
CTalM), WIA MEJAbI0, WM JIIOOBIM COYETAaHHEM STHX METaUIOB M PAcCUUTaHHBIE Ha
CKOPOCTh ~ M3MEHEHHS  JaBJICHMS, omnpenensiomero  yreuky, Menee 10Ila
(0,0015 ¢ynt/kB. mrotim) B yac npu nepenaze nasiexust 100 klla (15 pyHT/KB. m10iim).

CrnennajibHO NpeJHa3HAYeHHbIe WM MOAT0TOBJICHHbIE BCIIOMOTaTeJIbHbIe CHCTEMBI,
o0opynoBaHHe W KOMIIOHEHTHI /JJfl MCHOJB30BaHUSI NpH ra3oandpgy3noHHOM
o0orameHnu

BBOJHOE 3AMEYAHUE

BcmoMoratenbHble cHCTEMbI, 000pyJOBaHHE M KOMIIOHEHTHI Ui Ta30auddy3HOHHBIX
YCTAHOBOK TI0 OOOTAICHUIO MPEACTABISIOT COO0H CHCTEMbI YCTAaHOBKH, HEOOXOIMMBIC
s nogaun UFg B razonndhy3sHoHHy0 COOPKY, /IS CBSI3H OTIACILHBIX COOPOK MEKIY
coboii U 00pa3oBaHUs KackaaoB (MJIH CTyMEHEH) C METb0 MOCTENEHHOTO JIOCTHUKCHUS
Oosee BBICOKOTO oOoramieHUss u u3BIedeHHs 'mpoxaykra" u "xBoctoB" UFs m3
TUQPY3MOHHBIX  KACKAJIOB. BBHJy  BBICOKOMHEPIMOHHBIX  XapaKTEPUCTHK
mubGy3UOHHBIX KacKaIoB JII000€ MpephlBaHHE HX Pa0OThI, OCOOCHHO HX OCTaHOBKA,
OPUBOIAT K CEpPhe3HBIM TocneAcTBusAM.  CremoBarenbHO, Ha ra3oiuddysuonHoi
YCTAaHOBKE BaKHOE 3HAYCHHE MMEIOT CTPOTOC M MOCTOSHHOE MOJJCPIKAHUE BaKyyma BO
BCEX TEXHOJOTMYECKMX CHCTEMax, aBTOMATHUECKas 3alluTa OT aBapuil M TOYHOE
aBTOMATHYECKOE PEryJIMpOBaHHE IMMOTOKA Ta3a. Bce 3TO MPUBOAMT K HEOOXOIMMOCTH
OCHAIICHUSI YCTAaHOBKH OOJBIIMM KOJIMYECTBOM  CIICIUAIBHBIX  W3MEPUTEIBHBIX,
PETYIHUPYIONIHUX U YIPABISIOIINX CHCTEM.

Oo6bryr0 UF¢ ucmapsieTcst u3 IMIIMHAPOB, TOMEIICHHBIX BHYTPH aBTOKJIABOB, M MOJIACTCS
B Ta3o00pa3HOW ¢opMe K BXOJHBIM TOYKAM 4Yepe3 CHCTEMY KOJUICKTOPHBIX
TpyOompoBonoB kackama. "llpomykt" u "xBocthl" UFg, mocrymaromue U3 BBIXOJHBIX
TOYEK B BHUAE Ta3000pa3HBIX TIOTOKOB, MPOXOAST UEpPe3 CHCTEMY KOJUIEKTOPHBIX
TpyOOTIPOBOZOB Kackama SO0 K XOJIOAHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM
CTaHIUAM, THae Ta3000pa3Hbli MOTOK UFg cxmkaeTcs © 3aTeM IOMEIIaeTcs B
COOTBETCTBYIONINEC KOHTCHHEpHI IS TPAHCIOPTUPOBKH WU XpaHEHUsA. [IOCKOIBbKY
razonupQy3uoHHAs YCTaHOBKA 10 OOOTAlICHHI0O WMEET OOJBIIOE KOJIUYESCTBO
ra3oau@y3noHHBIX COOPOK, COOpPAaHHBIX B KaCKaJbl, CO3JAIOTCS MHOTOKUJIOMETPOBBIC
KOJUIEKTOPHBIE TPYyOOIPOBOJBI KAaCKaIOB C THICAYAMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOM 4YaCTH WX COEAWHEHWH MHOTOKPAaTHO TOBTOPSETCH. O6opyznoBanmue,
KOMIIOHEHTBI M CHCTEMBI TPYOONPOBOIOB HM3TOTABIMBAIOTCA C COONIOJIEHMEM BBICOKHX
TpeOOBaHMIA K BAKYyM-TUIOTHOCTH M YUCTOTE 00PabOTKH.

CucreMbl nogaun/cucreMbl oTBoAA ""mpoaykra' u ""'xsoctoB"
\

CrenuanbHO TIpeJHAa3HAUYCHHBIC WA MOJATOTOBJICHHBIE TEXHOJIOTHYECKHE CUCTEMBI,
crtocoOHbIe padoTtath mpu masienuu 300 Ila (45 GyHT/KB. Hr0iiM) WM MeHEe, BKITIOYAs:
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5.4.2.

5.4.3.

5.44.

5.4.5.

MHUTAIOIINE aBTOKJIABBI (WJIM CHUCTEMBI), Hcnonbdyemble uid nomaun UFg B
razoaudy3noHHbIE KacKapl;

necyOnuMaTophl (MM XOJIOMHBIE JIOBYLIKH), UCHONb3yeMble ais BbiBeaeHus UFg
u3 ra3oan(Py3HOHHBIX KaCKa/lOB,;

cranuuu cxmwkeHus, rae UFgs B razoo0pasHoii ¢popme M3 Kackama CKMMAETCS W
OXJTAKAAETCS A0 KAJIKOTO COCTOSHHUS;

cranuu "mpomaykTta" WM "XBOCTOB", mWcmonb3yemble M nepememieHus UFg B
KOHTCUHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOJAOB

CrenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJIICHHBIC CHCTEMBI TPYOONPOBOJOB U
CUCTEMBI KOJIEKTOPOB Juis yaepxkanus UFs BHyTpH razoauddy3noHHbx kackagoB. Jrta
CETh TPYOOIIPOBOIOB OOBIYHO MPEICTABIIECT COO0M CUCTEMY ¢ "IBOMHBIM" KOJIJIEKTOPOM,
IJIe KaxJast sueiika CoeIMHEHA C KaXK/IbIM U3 KOJUIEKTOPOB.

BakyymHbIe cucTeMbI

a) CrienManbHO TpEHA3HAYCHHBIC WM TOATOTOBJCHHBIC KPYIHBIC BaKyyMHBIC
MarucTpaid, BaKyyMHbBIC KOJUIEKTOPHI M BaKyyMHBIC HACOCHI MPOH3BOTUTEIBHOCTHIO
5 v /mun (175 dyr’/Mun) win Gonee.

b) BakyyMHBIE HAacOCHI, CIIEMANILHO MPEIHA3HAYCHHBIE JUTsI PabOTHl B comeprKareit
UF¢ armoctepe W M3rOTOBJICHHBIC W3 ANIOMUHUS, HUKENS WM CIUTABOB, COJEPIKAIUX
Oonee 60% HUKENS WM MOKPHITHIE UMUA. DTH HACOCHI MOTYT OBITh WJIM POTAIIHOHHBIMH,
WM TOPIIHEBBIMHU, MOTYT UMETh BBITECHSIONINE U (PTOPUCTOYTIICPOIHBIC YIUIOTHCHUS, a
TaK)Ke B HUX MOTYT IIPUCYTCTBOBATH CIIEIUALHBIC PA00OYUE KUIKOCTH.

CrnenuaabHble CTONOPHBbIE M PeryJUpYolIie KJIanaHbl

CrenmanbHO TpeHA3HAYCHHbIE WM TOATOTOBJICHHBIE PYYHBIE WM aBTOMATUYECKHE
CTOTIOPHBIC W PETYIUPYIONINE KIarnaHbl CHIb(OHHOTO TUIIA, U3TOTOBJICHHBIE U3 CTOMKUX
k UF¢ matepuanos, muamerpoM ot 40 go 1500 mm (1,5 mo 59 aroiimMoB) [ist yCTaHOBKH B
OCHOBHBIX W BCIIOMOTATENBbHBIX CHCTeMaX ra30au((Qy3UOHHBIX YCTAaHOBOK  IIO
o0oTaIieHuo.

Macc-cneKTpoMeTPbI/HCTOUHHKH HOHOB 1151 UF¢

CrienmanbHO TIpeAHAa3HAUSHHBIE MIIM TIOATOTOBIICHHBIE MAarHUTHBIE MM KBaAPYIOIbHBIE
Macc-CIIeKTPOMETPBI, CIIOCOOHBIC MTPOU3BOJUTH MPSIMOM 0TOOP TPOO MOaBaeMON MacChl,
"mpoaykTa" M "XBOcTOB" W3 ra3oBbIX MOTOKOB UF¢ 1 oOnagarorniue mosHeIM HaOOpOM
CIEAYIOLIUX XapaKTEPUCTHUK:

1. yaAeNbHas pa3penamomias cnocoOHOCTh Mo Macce cBbiie 320;

2. CoIncpKaT HMCTOYHUKH HWOHOB, HU3IOTOBJICHHBIC H3 HHXpOMa HJIW MOHCISA HWIIN
3aIMUIICHHBIC ITOKPBITUEM U3 HUX, UJIN HUKCIIMPOBAHHBIC,

3. coepkaT HOHU3AIMOHHbBIEC HCTOYHUKH ¢ O0MOapIUPOBKOM 3JIEKTPOHAMU;

4. COACPKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JI U30TOIMHOTO aHAJIN3a.
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5.5.

5.5.1.

[NOACHUTEJIBHOE 3AMEYAHUE

[Tepeuncnennoe BhIIE O0OOPYJOBaHWE BCTYMACT B HEMOCPEACTBEHHBIM KOHTaKT C
texHonorunueckuM razom UFs, 00 HEMOCPEJACTBEHHO PETYIUpPYET MOTOK B Ipeaeiax
Kackaga. Bce MOBEpXHOCTH, KOTOPHIE BCTYIAIOT B KOHTAKT C TEXHOJIOTHYECKUM Ta3oM,
LETMKOM M3TOTaBJIMBAIOTCS U3 CTOMKUX K UFs MaTepuasioB WiIu MOKpbIBatOTCS UMH. Jl7s
LeJed paszesioB, OTHOCAIIMXCS K ra30aup(y3uOoHHBIM YCTPOMCTBaM, MaTepHallbl,
koppo3uectorikue kK UFg, BKIIOUAOT HEPXKABEIOIIYIO CTajlb, AJIIOMUHUM, allOMUHUEBBIE
CIUTaBBI, OKCH]I aJTIOMUHUS, HUKENb WU CIUIaBbI, cofiepxarue 60% wim Oonee HUKENs, a
takke croiikue Kk UF¢ momHOCTRI0 (hTOpUpPOBaHHBIE YTIICBOAOPOIHBIC IOJIUMEPHI.

CnennajJbHO TpeTHA3HAYEHHBbIE HJIW TOATOTOBJIEHHBIE CHCTEMbI, 000PyJI0BaHUE H
KOMIIOHEHTbI  JIJIl  HMCHOJb30BAaHMS HA  YCTAHOBKAX  a’pPOJAMHAMHYECKOI0
o0orameHus.

BBOJHOE 3AMEYAHUE

B mpomieccax aspoarHaMudeckoro odoramieHus cMech razoobpasnoro UF u serkoro rasa
(BOIOpOI MITH TEIHIT) CHKUMACTCS M 3aTEM MPOIYCKACTCS Yepe3 pas/IeIIIIoNIUe dIEMEHTHI,
B KOTOPBIX HW30TOITHOE pa3JeICHUE 3aBepIIacTCS IOCPEICTBOM TMOJMYUYCHHS OOJIBIINAX
LECHTPOOEKHBIX CHJI [0 TE€OMETPHH KPUBOJIMHEHHOW CTEHKU. Y CIEIIHO pa3paboTaHbl ABa
MpoIecca 3TOro THMA: MPOIECC COIUIOBOTO Pa3lAeieHHs W MPOIlecC BUXPEBOI TPyOKH.
Jns obomx MpOIEeCCOB OCHOBHBIMH KOMITOHEHTaMH KacKaja pasfelieHHs SBISIOTCS
UWIMHAPUYECKUE KOPIyca, B KOTOPBIX pa3MEICHbI CIEHUaNIbHbIC pa3/IeIUTeIbHBIC
3JIEMEHTHI (COIUIa WIIM BUXPEBBIC TPYOKM), Ta30BBIC KOMIIPECCOPHI M TEIIIOOOMEHHUKHU
JUTSL yIalieHusI 00pa3yroIIerocs mpu CKaTuu Temna. s a3poMHaMHUYECKUX YCTaHOBOK
TpeOyeTcs Lemblil Psii TAKUX KacKaoB, TAK YTO MX KOJHMYECTBO MOXKET CIY>KUTh BAXKHBIM
yKazarejleM KOHEYHOTO HCIMONb30BaHMUA. [lOCKOJIBKY B a’poaMHAMHYECKOM IIPOIIECCe
ucnons3dyercs  UFg,  TOBepXHOCTH  BCero  00OpyAOBaHUS, TPyOOIPOBOJOB W
U3MEPUTEIBHBIX TPUOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI
U3rOTaBIMBATHCS U3 MAaTEPHANIOB, COXPAHSIONIUX YCTOUYUBOCTH Npu KoHTakTe ¢ UFs.

[TOACHUTEJIBHOE 3AMEYAHUE

[lepeunciieHHble B HACTOAIIEM pa3leie 3JEMEHTBI BCTYMAIOT B HEIMOCPEICTBCHHBIN
KOHTAKT ¢ TexHoJiornueckuM razoM UFg au00 HemocpeacTBEHHO PEryJdupyIOT IMOTOK B
mpejenax Kackaaa. Bce MoBEpXHOCTH, KOTOPBIE BCTYMAIOT B KOHTAKT ¢ TEXHOJIOTHYECKHM
ra3oM, IICIMKOM H3rOTaBIUBarOTCS u3 cToWkmx k UFg MarepuanaoB WM 3aliuIieHBI
MOKPBITHEM M3 TaKMX MaTepuanoB. Jljis menei paszena, OTHOCSIIETOCS K AJIEMEHTaM
a’pOIMHAMUYECKOTO oboranieHus, koppo3uectoiikue k UFg MaTepranbl BKIFOYAIOT MEIb,
HEP)KABEIOIIYI0 CTallb, AIIOMHHHN, aJIlOMMHHUEBBIC CIUIaBbl, HHMKEIIb WM CIUIABHI,
comepxkamme 60% wmm Oonee HUKens, a Takke croWkue K UFg TOTHOCTBIO
(hTOpUPOBAHHBIC YIIIEBOAOPOIHBIC TIOTMMEPHI.

Pa3zneanreabHbIE COILIA

CrenuanbHO TpeAHA3HAYCHHBIE WM TOATOTOBICHHEBIC pa3JClIUTENIbHBIC COIUIA W WX
cOopku. PaznmenurenbHBIC coOIMIa COCTOSIT W3 MICJIEBUAHBIX HM30THYTHIX KaHAJOB C
pagumycom usrunda meree 1 mm (o0erauO ot 0,1 10 0,05 MM), Koppo3uecTolikux k UFg, n
UMCIOIUX BHYTPEHHIOI PEXYINYI0O KPOMKY, KOTOpas pasJelisieT MPOTEKAIOUN depe3
COILIO a3 Ha ABE (PPaKIIUH.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

BuxpeBble TpyOku

CrierualibHO TIpeTHA3HAYCHHBIC WIJIH TIOJITOTOBJICHHBIC BUXPEBBIE TPYOKH M UX COOPKHU.
BuxpeBbie TpyOKH HMEIOT HWIMHPUYECKYIO MM KOHYCO00pa3Hyto (hOpMy, U3TOTOBJICHBI
n3 kopposuectoiikux kK UFg MaTepuasioB WU 3alllUIICHB TOKPBHITHEM U3 TaKUX
MaTepHuaIoB U UMeroT auameTp ot 0,5 cM /10 4 cM NpU OTHONICHWU JUTHHBI K JUAMETPY
20:1 wm MeHee, a TaKKe OJHO WJIN OoJiee TaHTCHITHAIEHOE BXOHOE OTBEepCTHE. TpyOKu
MOTYT OBITh OCHAIIIEHBI OTBOJAMH COTIOBOTO THIIA HA OJTHOM WITM Ha 00OMX KOHIIAX.

[NOACHUTEJIBHOE 3AMEYAHUE

[MuTaTenbHBIA Ta3 MOCTYMACT B BUXPEBYIO TPYOKY IO KacaTeNbHOM ¢ OJHOTO KOHIA WIIH
yepe3 3aKpydrBarOIIUe JIOMATKU UM Ye€pPEe3 MHOTOUHCICHHBIE TAHTCHIIMAbHBIC BXOIHBIC
OTBEPCTHSI BIOJIb TPYOKH.

Komnpeccopbl 4 ra3onyBKku

CrienaibHO TIpeHA3HAYCHHBIC WIIM TOJTOTOBJICHHBIE OCEBBIC, NEHTPU(]YKHBIE WIH
00BEMHBIE KOMIPECCOPHl WIIM Ta30JyBKH, U3TOTOBJICHHBIC W3 Koppo3uecToiikux Kk UFg
MaTepuaioB, WIK  3al[UIICHHBIC  TOKPHITHEM W3  TaKUX  MaTepuajoB,
TIPOM3BONTENLHOCTEI0 Ha BXoje 2 M°/mMuH min Oomee cmecu UF u Hecymero rasa
(BOIOPOT WITH TEITHIA).

MNOSACHUTEJIBHOE 3AMEUYAHUE
Takue KOMITpeccophl M Ta30AyBKH OOBITHO UMEIOT Tiepenan nasieHus ot 1,2:1 mo 6:1.
Yni0THeHNs BPAIIAOIINXCH BAJIOB

CrnenumanbHO TpeAHA3HAUCHHBIE WM MOATOTOBIICHHBIE YNJIOTHEHHWS BpPAIIAIOIINXCS
BaJIOB, YCTAHOBJICHHbIE HA CTOPOHE MO/Ia4 U Ha CTOPOHE BBIXOJa I YIUIOTHEHHUS Bala,
COEIUHSIONIETO POTOP KOMIIPECCOPa WIIM POTOP Ta30AyBKU C MPUBOIHBIM IBUTATEIEM, C
TEM 9YTOOBI OOECIEeYNTh HAAESKHYI0O TEPMETH3AIMIO, MPEJOTBPAIIAIONIYI0 BBIXO[
TEXHOJIOTMYECKOTO Ta3a WJIM HaTeKaHWe BO3AyXa WM YIDIOTHAIOMIETO Taza BO
BHYTPEHHIOIO KaMmepy KOMIIpeccopa MM Ta304yBKH, KoTopas 3amosHeHa cmecbio UFg u
HECYUIETO rasa.

Ten1000MeHHHKH JJIS1 OXJIAKICHHUS ra3a

CrienuaibHO TpeTHA3HAYCHHBIC WIIH TTOJTOTOBJICHHBIC TEINI00OMEHHHUKH, U3TOTOBJICHHBIE
n3 kopposuectoikux Kk UFg MaTepuanoB WM 3alllAIEHHBbIE MOKPHITUEM U3 TaKHX
MaTepraoB.

Koskyxu pazaensiiomux 3J1eMeHTOB

CHCLII/IEIJ'ILHO MNpeAHA3HAYCHHBIC N IOArOTOBJICHHBIC KOXYXHU  pasACgromux
3JICMCHTOB, U3IOTOBJICHHBIC M3 KOppO3HeCTOI71KHX K UF6 MaTCepuralioB WM 3alIUIICHHBIX
IIOKPBITUEM M3 TaKUX MATCpUATIOB, IJId IOMCHICHHA B HHUX BUXPEBBIX Tp}/6OK N
pa3aciuTEIbHBIX COIICII.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH MOTYT NPEACTaBIATh cOOOHM LMIMHAPHYECKHE KaMephbl JHaMEeTpoM Oolee
300 mm 1 puHOU Gomee 900 MM WM MIPSIMOYTOJIBHBIE KaMephl CPABHUMBIX pa3MepoB U
MOTYT OBITh NpeIHa3HAuYeHbl AJSl YCTAHOBKM B TOPHU3OHTAJIBHOM HIM BEPTHKAJIBLHOM
HOJIOKEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl mogayu/cucTeMbl 0TBOAA "'mpoaykTa’ u "xBoCcTOB"

CHCLII/IEIJ'ILHO NpECAHA3HAUYCHHBIC WJIM MNOATOTOBJICHHBIC TCXHOJIOTMYCCKUC CHCTCMbI HIIN
O60py,[[OBaHI/IC JJIsL 000raTUTEILHEBIX YCTAaHOBOK, U3IrOTOBJICHHBIC M3 KOppOSHCCTOfIKHX K
UF 6 MAaTCpHraIOB UJIHU 3AIMUIICHHBIX MMOKPBITUEM U3 TAKUX MATCPHUAJIOB, BKIIIOYAOIINC:

a) MUTAONIE aBTOKIABBI, IIEYH WIH CUCTEMBI, UCTONb3yeMble s nogaun UFg s
rporiecca 00OoTaIeHIS;

b) necyonmmaTopsl (WJIM  XOJIOAHBIC JIOBYIIKH), WCIIONB3yeMBIC IJIsi BBIBEICHUS
Harpetoro UF U3 mporecca oboramieHus i MOCIeAyIOIIero MepeMeICHNUS;

c) CTaHIIMU OTBEPXKJICHUS WM CKWKCHUS, UCIONb3yeMble i BoiBencHus UFg u3
mporecca o0oraIieHus myTeM ckatus u nepeBoga UFg B KHUIKYIO WIN TBEPIYIO
dopmy;

d) cranuu "mpomaykTta" WM "XBOCTOB", mMcmonb3yemble M nepememieHus UFg B
KOHTEHHEPHI.

CucteMbl KOJUIEKTOPHBIX TPYOONIPOBOJAOB

CrenuanbHO TpeJHAa3HAUCHHBIC WM IIOATOTOBJICHHBIC CHUCTEMBI  KOJICKTOPHBIX
TPyOOIIPOBOJIOB, W3TOTOBJIICHHBIE W3 Koppo3uecToiikux Kk UFg wMarepwanoB wimu
3alWINCHHbIE TOKPBITHEM W3 TakuxX wmarepuanoB, mus ynepxkanuss UFg BHYTpH
AdPOIMHAMUYICCKUX KAacKaZoB. OTa CETh TPYOOIPOBOMIOB OOBIYHO IMPEACTABISIET COOO0
cucteMy ¢ "IBOWHBIM" KOJIJIEKTOPOM, TI€¢ KaXXAbld KacKaJ W TPyIMIa KacKaaoB
COCIIMHEHBI C KKJBIM U3 KOJIJICKTOPOB.

BakyymHBbIe cHCTeMBI H HACOCHI

a) CneumnanbHO TpeAHA3HAYCHHBIC WIM TOATOTOBICHHBIC BaKyyMHBIE CHCTEMBI,
TIPOM3BOIUTENFHOCTEI0 HA BXOJAE 5 M/MHH MM Golee, COCTOSIINE M3 BaKyyMHBIX
Marucrpaieil, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, U TIPeAHA3HAUYEHHBIE /IS
paboTsl B conepxamniux UFg ra3oBeIx cpenax.

b) BakyyMHbBIE HacOChl, CHEIUAIBHO MPEIHA3HAYCHHBIC WJIM MOATCOTOBICHHBIC JIS
pabotet B comepxkammx UFg ra3oBeIX cpemax M W3rOTOBJIICHHBIC M3 KOPPO3UECTOMKUX K
UF¢ MaTepuaioB WK 3alUIICHHBIC TOKPBHITUEM U3 TaKUX MaTepuaioB. B »Tux Hacocax
MOTYT HCIOJIL30BAaThCs (DTOPHCTO-YTIIEPONHBIE YIUIOTHEHUS M CIICIUalibHBIE padodne
JKUIKOCTH.

CnenuajbHble CTOMMOPHBIC U PEryJUPYIOIIHUEC KJIAlTaHbI

CrenuanbHble MpeIHA3HAYCHHBIC WM TIOATOTOBICHHBIC PYYHBIC WM aBTOMATHYCCKUE
CTOTIOPHBIE W PETYJHPYIONIUE KIanaHbl CHIL(MOHHOTO THIIA, H3TOTOBICHHEBIC U3
koppo3uectoiikux k UF¢ MaTepuasioB WM 3alUINEHHBIC TOKPBITUEM W3 TaKUX
MarepuayiioB, auameTrpoM ot 40 mo 1500 MM i MOHTaXa B OCHOBHBIX U
BCIIOMOTATEJIbHBIX CUCTEMaX YCTAHOBOK adpOIMHAMUYECKOT0 00OTAICHHUS.

Macc-cneKTpoMeTPbI/HCTOUHHKH HOHOB 17151 UF¢

CroenuanbHO NpeaHa3HAYCHHBIC WM MOJTOTOBICHHBIE MAarHUTHBIC WM KBaJpPYIOJbHEIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIE TPOU3BOAUTH MPSMOM 0TOOP MPOO MOAaBaEMO MacCCHhl,
"mpoaykTa" wim "XBOCTOB" 3 ra3oBbIX MOTOKOB UF¢ n oOnamaromue moiaHbEIM HAOOpOM

CIIETYIOIINX XapaKTePUCTHUK:

1. yAelIbHas pa3pelaroiias CriocoOHOCTh 1o Macce cBbiiie 320;
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5.5.12.

5.6.

2. CoACpKaT HMCTOYHUKH HWOHOB, HU3IOTOBJICHHBIC HM3 HHUXpPOMa HJIW MOHCIIA HWIN
SalMUIICHHBIC ITOKPBITUEM U3 HUX, WU HUKCIIUPOBAHHELIC,

3. COACPKAT NOHU3AIIUOHHBIC UCTOUYHHKU C 60M6apI[HpOBKOﬁ QJICKTPOHAMU,
4. COACPKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJI U30TOIMHOTO aHAJIN3a.
CucremMsl OTACJICHUSA UFG OT HECyIIero rasa

CrienuaibHO TIpETHA3HAUCHHBIC HJIM MOATOTOBJICHHBIC TEXHOJOTMYECKUE CUCTEMBI IS
otneneuus UF4 oT Hecymero rasa (Bogopo/ia WIH TeIns).

[TOACHUTEJIBHOE 3AMEYAHUE

OTHU CUCTEMBI MNpeaAHa3HA4YCHbI JJIs1 COKpAIlCHUA COACPIKAHUA UF6 B HCCyHIEM rasc no
O,I[HOﬁ YaCTHU Ha MUJJIMOH WJIM MCHEC U MOT'YT BKIIFOYATh TaKOC 060pyI[OBaHI/IC, Kak:

a) KpPHOTCHHBIE TEIUIOOOMEHHMKH U KPHOCETapaTophl, CIOCOOHBIE CO37aBaTh
temmeparypsl -120°C wiu MeHee, Win

b) OJIOKH KPHUOTECHHOIO OXJaXKICHMs, CIIOCOOHBIE CO37aBaThb TEMIICPATYPhI
-120°C unu MeHee, unu

C) (0 ' Pa3ACIIUTCIILHBIX COIICI WM BUXPCBLIX Tp}I'6OK I OTACJIICHUA UF6 oT
HECYIICTO rasa, ujin

d) xonoausie noBymkd UFy, ciocoOHble co3naBath Temmeparypsl -20°C wiu MeHee.

CrenmMajibHO TpeIHA3HAYEHHbIE MJIM TOATOTOBJIEHHbIE CHCTEMBbI, 000PyI0OBaHUE H
KOMIIOHEHTBI JUISl HCIOJIb30BAHUSI HAa YCTAHOBKAX XHMHYECKOro OOMeHa WJIH
HOHOOOMEHHOI'0 000TaIeHusT

BBOJAHOE 3AMEYAHUE

HesnauntensHoe pa3nuyue H30TONOB YypaHAa II0 MacCce NPUBOAUT K HEOOIBIIUM
W3MEHEHHUSIM B PaBHOBECHHM XWMHYECKHX PEaKIfi, KOTOpble MOTYT HCIIOJIb30BaThCS B
KayecTBe OCHOBBI ISl pasfiefieHUs] M30TOMOB. YCIENIHO pa3paboTaHO JBa Mpolecca:
JKAKOCTHO-KUAKOCTHBIN XUMHYCCKIH OOMEH M TBEPI0-KUIKOCTHBIH HOHHBI OOMEH.

B mporecce »KuaKOCTHO-KUAKOCTHOTO XMMUYECKOT0 0OMEeHa B MPOTHBOTOKE MPOUCXOIAUT
B3aMMOJICHCTBUE HECMEIIMBAIOIIUXCS KUAKUX (a3 (BOJHBIX WIU OPTraHUYECKUX), YTO
MIPUBOTUT K 3PPEKTY KacKaIupOBaHUs THICAY CTaIui pa3aeneHus. BogHas dasza cocTout
U3 XJOpHIa ypaHa B PacTBOpE COJSHON KHCIOTBHI, opraHudeckas (asza cocTouT u3
OKCTpareHTa, COJAEpXKallero XJOPWJ ypaHa B  OPraHWYECKOM  pacTBOPHUTEIC.
KoHTakTHBIMU (WIBTpaMU B Pa3NENUTENLHOM KacKaje MOTYT SIBISTHCS SKUJIKOCTHO-
JKUJKOCTHBIC OOMCHHBIC KOJOHHBI (TaKWe, KaK HMITYyJIbCHbIC KOJIOHHBI C CETYaThIMHU
TapesKaMi) WIN KUJKOCTHBIC IEHTPU(YKHBIE KOHTAKTHBIC PriIbTpbl. Ha o0omx koHIax
pPa3IeNUTENBHOTO Kackala B IeNsaX o0ecrmeueHWs pediiokca Ha KakKIOM KOHIIC
HEOOXOMMMBI XMMHYECKHE IpeBparieHus (OKHCICHHE W BOCCTaHOBIeHWe). [raBHas
3aja4a KOHCTPYKIIMM COCTOMT B TOM, 4TOOBI HE JIOMYCTHTh 3arpsi3HEHUS
TEXHOJIOTMYECKMX TIOTOKOB HEKOTOPHIMH HMOHAMH MeETalioB. B cBs3W ¢ 3THM
WCTIONB3YIOTCS  TUIACTUKOBBIE, TIOKPBITHIC  IIACTUKOM  (BKJIIOYAas  MPUMEHEHUC
(bTOpUPOBAaHHBIX YIIIEBOJAOPOAHBIX IMOJIMMEPOB) W/WIIM TOKPHITHIE CTEKJIOM KOJIOHHBI U
TpyOOIPOBOAEI.
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5.6.1.

5.6.2.

5.6.3.

B  TBepmO-XMAKOCTHOM HMOHOOOMEHHOM TIpoliecce OOOoTamieHue  JOCTHUTAETCS
MOCPEICTBOM  afcopOuuu/aecopOuuu ypaHa Ha CHEHUHAIBHOW, O4YeHb OBICTPO
JeiicTByIoUIe MOHOOOMEHHOW cMoyie i ancopOeHte. PacTtBop ypaHa B consiHOM
KHCIOTE W Jpyrde XWUMHYECKHE pPEareHThl MPOIYCKAIOTCS Yepe3 LMINHAPHYECKHE
oboraTHTeNbHBIE KOJIOHHBI, COJiEp)Kalllie YIUIOTHEHHbIe cJou ajacopOenta. s
MoJyIep)KaHus HEMPEPBIBHOCTH Ipoliecca HeoOXoauMa cucteMa pedirokca B IIEIsX
BBICBOOOJKJICHHS ypaHa U3 aIcOopOCHTa 0OPaTHO B JKUJIKHH IMOTOK, ¢ TEM YTOOBI MOXKHO
ObuT0 coOparh "mpomykT" W "XBOCTHI'. DTO JOCTHTacTCSd IyTEM HCIOIb30BaHHUS
MOIXOASAIINX XUMHYECKHX PEarcHTOB BOCCTAHOBIICHHS/OKUCICHHS, KOTOPBIE MOJTHOCTHIO
pPETCHEPHUPYIOTCS B  PA3/CNIbHBIX BHEIIHUX TETISX M KOTOPhIE MOTYT YacTUYHO
pereHepupoBaThCad B CaMHX HM30TOMHBIX DPa3AEIUTENbHBIX KOJOHHaX. [IpucyrcrBue B
MpOoIecce TOPSYUX KOHIEHTPUPOBAHHBIX PACTBOPOB COJSTHOW KHCIOTHI TpeOyeT, YTOOBI
obopynoBaHue ObIJIO M3TOTOBJICHO M3 CIIEMUANBHBIX KOPPO3HECTONKUX MaTepHAIOB WITH
3aIUIICHO MMOKPBHITUEM U3 TAKUX MAaTEPHAJIOB.

KuIKOCTHO-KUAKOCTHbIE 00MEHHbIE KOJOHHbI (XUMHYeCKHA 00MeH)

[IpoTuBOTOYHBIE  >KHOKOCTHO-KHUAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMMEIOIINE
MEXaHUYECKUI CHIIOBOW BBOJ (T.e. UMITYJbCHBIE KOJIOHHBI C CETYATBIMU TapeiKaMH,
KOJIOHHBl C TapelKaMH, COBEPIIAIONIMMHU BO3BPATHO IMOCTYMATEIbHBIC ABWKCHUS, U
KOJIOHHBI C BHYTPCHHUMHU TYPOMHHBIMH CMECHUTEIISIMH), CIICIUAIBHO TPEIHA3HAYCHHBIC
WM TIOJITOTOBIICHHBIE JIsT O0OTAIeHUs] YpaHa ¢ UCTIOJIb30BaHHEM TPOIIECCa XUMUYECKOTO
oOMeHa. J1J1s KOPPO3UOHHON YCTOMYHUBOCTU K KOHIICHTPHUPOBAHHBIM PAacTBOPAM COJISTHOM
KHCJIOTBI 3T KOJOHHBI M WX BHYTPEHHHE KOMITOHEHTBHI M3TOTOBIEHBI W3 ITOAXOJISIINX
TJIACTUKOBBIX MaTepUalioB (TakWX, KaK (DTOpPUPOBAHHBIC YTIICBOJOPOHBIC MOIHMEPHI)
WM CTEeKJa WM 3alllMIICHBl TOKPBITHEM W3 TaKUX MaTepuasosB. Kononnst
CIIPOEKTUPOBaHBI HA KopoTKoe (30 CeKyHT Wik MeHee) BpeMs ITPOXO0KICHUS B KaCKae.

HenTpudyxubie KHUIKOCTHO-KUIKOCTHbIE KOHTAKTHbIe (UIbTPHI (XUMUYECKHIt
o0MeH)

LenTtpudyxHble  KHIKOCTHO-KUJKOCTHBIC  KOHTaKTHbIC  (DHIBTPHI,  CIICIUAIBHO
MpeHa3HaYeHHbIE WM TIOATOTOBIICHHBIC JUIS OOOTallleHWs ypaHa ¢ HCIOJIb30BaHHEM
mporiecca XUMHUYECKOTO OOMEHa. B TakuX KOHTAaKTHBIX (GUIBTPaX HCIONb3YeTCs
BpallleHre JIIs TOJyYeHHs] OPTaHUYECKUX M JKUJIKHX TOTOKOB, a 3aTeM IEHTPOOeKHas
cuina jans pasgencHust ¢as. Jas KOpPpO3HMOHHOM CTOMKOCTH K KOHICHTPHUPOBAHHBIM
pacTBOpaM  COJISHOM  KHCIOTHI ~ KOHTaKTHbIE  (MIIBTPBI  HM3TOTABJIMBAIOTCA U3
COOTBETCTBYIOIIIUX  IUTACTUKOBBIX  MarepuajgoB  (TakuX, Kak (TOPUPOBAHHBIC
YIIIEBOIOPOJIHBIE TIOJIMMEPhI) WIIH MOKPBHIBAIOTCS UMH WK cTekyioM. LleHTpudyxHbie
KOHTAaKTHBIC (DUIBTPBI CIPOSKTUPOBaHBI Ha KOpoTKoe (30 CeKyHI WM MEHee) Bpems
MPOXOKICHUS B KacKajie.

CucremMbl 1 000py/10BaHHE /IJIsl BOCCTAHOBJIEHUS YpaHa (XUMHYeCKHii 00MeH)

a) CrenuanabHO TIpeTHa3HAYCHHbBIC HJIH MOJIrOTOBJICHHBIE STYEHKU
JJIEKTPOXUMUYECKOTO BOCCTAHOBJICHHS JUIsI BOCCTAHOBJIICHHS ypaHa W3 OIHOTO
BaJICHTHOTO COCTOSIHUS B JIPYroe B IENsAX OOOramieHHs ypaHa C HCIIOJIb30BaHUEM
Iporecca XUMUYEeCKOro oOMeHa. Marepuanbl sS4eeK, HaxOsIIuecs B KOHTAKTE C
TEXHOJIOTHYECCKUMU pacTBOpamMu, JIOJKHBI OBITH KOPPO3UECTOUKUMU K
KOHIICHTPHUPOBAHHBIM PacTBOPaM COJITHOM KHUCIIOTHI.

I[MTOACHUTEJIBHOE 3AMEYAHUE

Karomnblii OTCeK sUCHKH IOJKEH OBITh CIPOSKTHPOBAH TaKUM 00pa3oM, 4YTOOBI
MIPEIOTBPATUTh IIOBTOPHOE OKUCIICHUE YpaHa JI0 00Jiee BHICOKOTO BaJICHTHOTO COCTOSIHUSI.
Hns ynepxkaHus ypaHa B KAaTOZHOM OTCEKE SYeilka MOMKET HMMETh HEIMPOHHUIAEMYIO
muapparMeHHYI0O MeMOpaHy, HW3TOTOBJICHHYIO W3 CIICIMAIBHOTO KaTHOHHOOOMEHHOTO
MaTepuana. KaTtox cOoCTOWT M3 COOTBETCTBYIOIIETO TBEPAOTO MPOBOIHHKA, TAKOTO, Kak

rpadur.
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5.6.4.

5.6.5.

b) CriennanbHO MpeAHa3HAYCHHBIC WIIM MOATOTOBJICHHBIC CHUCTEMBI I W3BIICUCHUS
U™ us OPraHUYECKOr0 TOTOKA, PEryJIUPOBaHUA KOHIICHTPALMKM KHUCIOTBl U IS
3alOJTHEHUSL SYCEK DJICKTPOXUMHUYECKOTO BOCCTAHOBIEHUS Ha MPOU3BOJACTBEHHOM
BBIXOJ€ Kackaja.

[NTOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT M3 060PYIOBAHHS SKCTPAKIHH pacTBopuTeneM s otroku U™ us
OPTraHWYECKOTO MOTOKA B JKUAKHUH PacTBOp, 00OPYIOBAHMS BBINAPUBAHUS W/WIH APYTOTO
000pyIOBaHMS AJSl AOCTIKEHHUS! PETYIMPOBKH M KOHTPOJIS BOJAOPOTHOTO IMOKAa3aTess, a
TaKK€ HACOCOB WJIM JIPYIMX YCTPOHCTB IepeHoca Ul 3allOJIHEHUs — A4YeeK
3NEKTPOXUMHUYECKOTr0 BoccTaHOBIEHHsI. OCHOBHas 3a/ada KOHCTPYKIIMM COCTOHUT B TOM,
yToObl M30€XaTh 3arpsA3HEHMs] IIOTOKA JKUJIKOCTH HOHAMU HEKOTOPBIX METaJlIOB.
CrnenoBaresibHO, T€ 4acTU OOOPYIOBAHUS CHCTEMbI, KOTOPBIE HAaXOAATCS B KOHTAaKTE C
TEXHOJIOTMYECKUM IIOTOKOM, M3TOTaBIMBAIOTCS U3 COOTBETCTBYIOUIMX MAaTEpHAaJIOB
(TakMx, KakK CTeKno, (TOPUPOBAaHHBIE YTJICBOAOPONHBIE TIONHMMEPHI, Cynbdar
nonudenmna, cynbGoH monudpupa U NPONUTAHHBIA CMOJION TpadUT) MM 3alUILICHBI
MOKPBITHEM U3 TAKHX MaTepHaJIOB.

CucreMbl NOATOTOBKY MUTAHUS (XMMHYECKHUI 00MeH)

CrenmanbHO TIpeAHA3HAYEHHBIE WM TOJITOTOBIIEHHBIE CHCTEMBI UIsI TPOM3BOJCTBA
MUTATETFHBIX PAacTBOPOB XJIOPHAA YpaHa BBICOKOW YHCTOTHI IS YCTaHOBOK IIO
Pa3IeNeHUIO U30TOIOB YpaHa METOJ0M XHMHUYECKOT0 0OMEHa.

[TOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST U3 00OPYAOBAHHUS I PACTBOPEHHS, SKCTPAKIMH PACTBOPUTETIEM
¥/MITM HOHOOOMEHHOTO 000pPYA0OBAHHUS ISl OYUCTKHM, A TAKKe DIEKTPOITHTUIECKUX SUeekK
mst BoccranoBiernns U™ wmm U™ 8 U™, B 9Tux cHcTeMax MpOM3BOIATCS PACTBOPHI
XJIOpUIa ypaHa, B KOTOPBIX COAEPKMTCS JIMIIb HECKONHKO uacTeidl Ha MMIUIHOH
METAIINYECKUX BKITIOUEHMH, TAKMX, KaK XPOM, JKele30, BaHAAMH, MOITHONEH M APYrUX
JBYXBANGHTHBIX HX KATHOHOB WM KATHOHOB C OOJNbIIEH  BaJeHTHOCTHIO.
KOHCTPYKIHOHHbIE MATEPUAITBI U 2IEMEHTOB CHCTEMbI, B KOTOPOii oOpabarsiBaercst U™
BBICOKOM YHCTOTHI, BKIIIOYAIOT CTEKJIO, (TOPMPOBAHHBIE YIIEBOAOPOIHBIE MOJHMEPHI,
rpauT, MOKPHITHIH MOTUBHHII-CYIb(GATHBEIM UM TTOMMI(GHP-CYIHOOHHBIM TLIACTUKOM U
MPONUTAHHBIA CMOJIOM.

CucteMbl OKHCJIEHUS ypaHa (XHAMHYeCKHIT 00MeH)

CreniuaabHO NpeAHA3HAUYCHHBIC WJIN MMOATOTOBJICHHBIC CUCTCMBI 11 OKHUCJICHUS UJr3 B UJr4
AJId BO3BpalllCHUSA B KaCKaJd pa3AaCiIiCHUS H30TOIOB YpaHa B IIPOLECCE O6OFaH.ICHI/I$I
MCTOJOM XHUMHYCCKOI'O oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOT'YT BKJIFOYATh TAKHUE AJIEMEHTHI, KaK:

a) o0opymoBaHWe I KOHTAKTHPOBAHUS XJIOpPa M KHUCIOpOJa C  BOJHBIMU
spdaroeHTaMH W3 O0OPYINOBaHWS pas3JelieHUsT U30TONOB M OKCTPAKIUU
00pa3oBaBIIErocs U™ B 06enHEHHBIIH OpraHUYeCKUil TOTOK, BO3BPALLAIOIIUNCS U3
MIPOM3BOACTBEHHOTO BBIX0JIa KacKaa;

b) obopynoBaHue, KOTOPOE OTACISIET BOMY OT COJSHOM KHCJIOTHI, 4TOOBI BOJa M

KOHUOCHTpHUPOBAaHHAA COJIAHAsA KHUCJI0Ta MOI'JIU OBl OBITH BHOBB BBCJICHBI B ITPOLIECC
B HYXXHBIX MCCTax.
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5.6.6.

5.6.7.

5.6.8.

5.7.

BbicTpo pearupyoniue HoHOOOMEHHbIE CMOJILI/acOPOEHTHI (MOHHBIH 00MeH)

Beictpo  pearupyromue HOHOOOMEHHBIE CMOJIBI WJIHM  aIcOpPOEHTBI, CHELHAIBHO
npeAHa3HaueHHbIE WM TOATOTOBIICHHBIE Ul OOOTAallleHHs ypaHa C HCIOJNb30BaHHEM
npolecca HOHHOTO 00MEHa, BKIIIOYasl TOPUCTHIE CMOJIBI MaKPOCETYaTON CTPYKTYPbI H/WIN
MeMOpaHHBIE CTPYKTYpbl, B KOTOPBIX aKTUBHBIC TPYIIBI XUMHYECKOTO OOMEHa
OTpaHWYEHbl TIOKPHITHEM Ha IOBEPXHOCTH HEAKTUBHOM IMOPUCTON BCIIOMOTATEIHLHOMN
CTPYKTYPBI, H JIPYT'HE KOMIIO3UTHBIE CTPYKTYPHI B JIFO00H mpuemiieMoi popMme, BKITrOUas
YacTHUIIBl BOJIOKOH. OTH MOHOOOMEHHBIE CMOJIBI/afAcopOeHThl MMeroT auamerpsl 0,2 MM
WIA MEHEee W JOJDKHBI OBITh XMMHYECKH CTOWKMMH IO OTHOILICHHIO K PacTBOpam
KOHLICHTPUPOBAHHOW COJITHOM KHCIOTHI, a TAKKE JOCTATOYHO MPOYHBI (PU3HUUYECKH, C TEM
YTOOBl MX CBOKMCTBa HE YXYALIAINCh B OOMEHHBIX KOJOHHAaX. CMOJbl/aacopOeHThI
CTHCNMAIBLHO TIpEIHA3HAYCHBI JIsi IONYYCHUs] KHHETHKH OYEeHb OBICTPOTO OOMEHa
H30TONOB  ypaHa (AJIUTEIBHOCTh MolyoOMeHa MeHee 10 cekyHm) u  o0JiagaroT
BO3MOXKHOCTBIO paboTaTh IpH Temreparype B quanaszone ot 100°C go 200°C.

HNoHoo0MeHHbIEe KOJOHHBI (MOHHBbI 00MEeH)

Hunuaapuueckue KoJOHHBI auameTpoM Oosee 1000 MM 1 yaep:kaHUs U OACPKaHHS
3aII0OJTHEHHBIX CJI0EB HOHOOOMEHHBIX CMOJI/aJICOPOEHTOB, CIICIMAIBLHO NPEAHA3HAYCHHbIC
WIN IOJIrOTOBJIEHHBIE I OOOralieHus ypaHa C HCIOJIb30BaHUEM HOHOOOMEHHOIO
mporecca.  OTH KOJOHHbI M3TOTOBJIEHBI W3 MaTepUaloB (TaKUX, KaK TUTaH WIN
(TOopupOBaHHBIE YIJICBOAOPOIHBIE IIOJIMMEPHI), CTOMKUX K KOPPO3UH, BBI3BIBAEMOMN
pacTBopamM# KOHIICHTPUPOBAHHOW COJSIHOM KHCJIOTBI, WIHM 3allMIICHBl MOKPHITHEM W3
TaKMX MaTepualioB M CIOCOOHBI paboTaTh mpu Temmeparype B nuamnazoHe ot 100°C mo
200°C u naBnenuw Boire 0,7 MIla (102 ¢byHT/KB. q10iiM).

HoHoo0MeHHBIE cUCTeMBI pediirokca (MOHHBII 00MeH)

a)  CrenmanbHO NpeJHa3HAYCHHBIC WM ITOTOTOBICHHBIE CHCTEMbI XHMHYECKOTO HITH
ANEKTPOXUMHYECKOTO  BOCCTAHOBIICHHS Ui pEreHEpallMd  pearcHTa(oB)
XMMHYECKOTO BOCCTAHOBJICHHS, HUCIIONIB3yeMOro(bIX) B KacKalaX MOHOOOMEHHOTO
oOoramieHus ypasa.

b)  CroenuanbHO NpenHA3HAUCHHBIC WM MOJITOTOBICHHBIE CHCTEMbI XUMHUYECKOTO HITH
AIIEKTPOXUMHUECKOTO OKHCJICHUS JUIS PETeHepaldil pearcHTa(oB) XUMUYECKOro
OKHCJICHHUS, UCIT0JIb3YeMOro(bIX) B Kackaiax HOHOOOMEHHOI0 000TallleHHs ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B npomuecce MOHOOGMEHHOTO OGOTAIIEHHs B KAyecTBE BOCCTAHABIMBAIOMIErO KaTHOHA
MOXET WCIIOIB30BaThCS, HATPUMep, TpexBaneHTHbli Tutan (Ti"), W B STOM ciydae
s
BOCCTAHOBHTEIIbHAS CHCTeMa OymeT BbIpabarbiBaTh Ti IOCPEACTBOM BOCCTAHOBIICHHS
-+4
Ti™.

B mporecce B kauecTBe OKHCIUTENSI MOXKET HCIIOIB30BAThCS, HAIPUMED, TPEXBAJICHTHOE
xenezo (Fe™), W B 5TOM cilyuae cHMCTeMa OKHCICHHs OyneT BbipabateiBaTh Fe'
nocpencTBOM okucienus Fe™.

CnenuajabHo NpeaHasHAYCHHbIC WJIH NMOATOTOBJCHHbLIC CHUCTEMBbI, oﬁopyuona}me H
KOMIIOHCHTBI VI UCITOJIb30BAHUSA B JJa3€PHBIX 000raTUTEIbLHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUE

CyIecTByIOIUE CHCTEMBI JIJISI 000TaTUTEIBHBIX MPOIECCOB C UCIIOJL30BAHUEM JIa3ePOB
JICJATCS HA JIBE KATCTOPHH: TE, B KOTOPBIX paboueil Cpefiol SBISIOTCS Mapbl aTOMAapPHOTO
ypaHa, U Te, B KOTOPBIX pabodell cpemoil SBISIOTCS Mapbl YPaHOBOTO COCIMHCHUS.
OOImuMMU HAa3BaHUSAMU JUISI TAKUX TIPOIIECCOB SIBISIOTCS: TIEpBas KaTerOpHs - Ja3epHOE
pasmeieHnue M30TOINOB IO MeTomy atoMapHbBIX mapoB (AVLIS wmmm SILVA); Bropas
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5.7.1.

5.7.2.

5.7.3.

KaTeropus - MOJICKYJISIPHBIA METOJ JIa3epHOTO pasneneHus u30tonoB (MLIS uwimu MOLIS)
Y XMMHUYECKasi peaklusi HOCPEACTBOM H30MpaTeTbHON O H30TONAaM JIa3epHON aKTHBALUU
(CRISLA). Cucremsl, 000pyIOBaHWE W KOMIIOHEHTHI JJisl YCTaHOBOK JIa3epHOTO
o0orameHus BKIIOYAIOT: a) YCTPOMCTBA I MOJAYX MapOB METALUTMUECKOTro ypaHa (s
n30upaTenbHOW (OTOMOHU3AIMN) WM YCTPOMCTBA I ITIOJAa4YM TIApPOB ypPaHOBOTO
coequHeHus (1 GOTOAUCCOLMAIIMN MM XUMHUYECKOM aKTHBalKK); b) yCTpOHCTBa IS
cOopa oboraiieHHOro U 00EIHEHHOTO META/UIMYECKOr0 ypaHa B KauecTBe "mpoaykra" U
"XBOCTOB" B MEPBOW KaTETOPUU M yCTPOMCTBA sl cOOpa pa3ioKEHHBIX WU BBIMIEAIIHX
U3 peaklMd COCTUHEHUH B KayecTBe "mponykra" u HeoOpaOOTaHHOTO MaTepHuajia B
KadgecTBE "XBOCTOB" BO BTOpOHM KaTerOpHM; ) pado4yMe Jla3epHBIE CHCTEMBI ISt
M30UpaTEIBPHOTO BO30YXKICHUS H30TONOB ypaHa-235; u d) obopynoBanue s
IOJTOTOBKU I10/1a4d M KOHBEPCHUHU INPOAYKTa. BciencTBue CIIOKHOCTH CHEKTPOCKONUU
aTOMOB M COEIMHEHHH ypaHa MOKET MOTpeOOBaThCs MCIIONb30BaHUE OO0 M3 psna
MMEIOIIUXCS JTA3€PHBIX TEXHOJIOTHH.

[TOACHUTEJIBHOE 3AMEYAHUE

MHorue #3 KOMIIOHEHTOB, IEPEUYMCICHHBIX B O9TOM pa3fieiie, BCTyHalOT B
HEITOCPEICTBCHHBIN KOHTAKT ¢ TapaMH METaUTMYECKOTO ypaHa WU C KUIAKOCTHIO, WU C
TEXHOJIOTUYECKUM Ta3oM, cocrosmuM u3 UFs mnu cmecu u3 UFg u npyrux razos. Bce
MMOBEPXHOCTH, KOTOPBIE BCTYIMalOT B KOHTakT ¢ ypanoM wm UF4 momHOCTBIO
U3TOTOBIICHBI U3 KOPPO3UECTOMKHX MAaTE€PHANIOB WJIM 3alUIICHBl MOKPHITHEM M3 TaKHUX
MaTtepuanoB. Jlns 1enedt paszmena, OTHOCSIIETOCS K KOMIIOHEHTaM OOOpYIOBaHHS IS
Ja3epPHOTO O0OTaIlCHHS, MAaTEPHAJbl, CTOMKHE K KOPPO3HHU, BBI3BIBACMOW IMapaMy WU
JKUIKOCTSIMH, CONEP)KAIMMH METaJUTMUSCKHH ypaH WIH YPaHOBBIC CILIABBI, BKIIOYAIOT
MMOKPBITHI OKCHIIOM HTTPHUS TpadWT M TaHTANI, ¥ MaTepHAIbl, CTOMKHE K KOPPO3WH,
BbI3bIBaeMon UFg, BKIIIOYAIOT Medb, HEPXKABEIOIIYIO CTajb, aJlOMUHUNA, allOMUHUEBBIC
CIUTaBBI, HUKENh WIH CIUIaBbI, copepxkamue 60% nHukens u Oonee, u croiikue k UFg
MOJTHOCTHIO (DTOPUPOBAHHBIE YTIICBOAOPOIHBIC TTIOJIUMEPHI.

Cucrtemebl Boinapusanusi ypana (AVLIS)

CrienaibHO TpeTHa3HAYCHHBIC WM TOJATOTOBJICHHBIC CHCTEMBl BBHIIAPUBAHUS YpaHa,
KOTOpBIE COJIEP’KAT BBHICOKOMOIIIHBIC IMOJIOCOBBIE I PACTPOBBIC 3IEKTPOHHO-ITYUYEBBIE
MYILIKK C IIepeaBaeMOoi MOIIHOCTBIO Ha MHILIEH) OoJtee 2,5 KBT/cMm.

Cucrtemsl 17151 00pad0TKH JKHAKOMeTaJINYecKkoro ypana (AVLIS)

CrienuanbHO TIpeIHa3HAUYCHHBIC WM MOATOTOBICHHEIC CHCTEMBI JIIsl 00paOOTKH JKUIKOTO
MeTajuia JJis PacIulaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIIME W3 TUTIICH U
OXJIQKTAFOIIETO 00OPYIOBAHUS TSI TUTJICH.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Turnmm w pApyrue KOMIIOHEHTBHI 3TOW CHUCTEMBI, KOTOpBIE BCTYNMalOT B KOHTAaKT C
PacCIUIaBJICHHBIM YPaHOM WJIM YPAaHOBBIMU CILIaBaMH, U3TOTOBJICHBI U3 KOPPO3UECTONKUX
U TEPMOCTOWKHX MATEPHUAIOB WM 3allWIIECHHBIX TOKPHITUEM W3 TAKHMX MaTEpUAJIOB.
[Ipuemnemble MaTepuanbl BKIIOYAIOT TaHTAJ, TOKPBITHIM OKCHIOM HWTTpUs rpadur,
rpaduT, MOKPHITHIM OKUCIAMU APYTHX PEIKO3EMENBHBIX JIEMEHTOB MIIH UX CMECSIMH.

Arperatsl 1J1s1 coopa "'mpoaykTa' u "XBocTOB' MeTaimyeckoro ypana AVLIS)

CrnenmanbHO MpeTHAa3HAYCHHBIE WU MTOATOTOBIICHHBIC arperarsl s coopa "mpomykra" u
"XBOCTOB" METAJLTHYECKOTO YPaHa B )KHUJKOH WU TBEPAOH Gopme.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

I[MTOACHUTEJIBHOE 3AMEYAHUE

KOMITOHEHTBI 3TUX arperatoB HM3rOTOBIEHBI W3 MAaTEPUANOB, CTOHKHX K HArpeBy H
KOPpPO3WH, BBI3BIBACMON TMapaMyd METAUIMYECKOTO YpaHa WU JKUJIKOCTBIO, HITH
3aIUIICHBI TTOKPHITUEM M3 TaKUX MaTEPUANIOB (TaKHX, KaK MOKPBITHI OKCHIOM UTTPHUS
rpadur WIKM TaHTald) ¥ MOTYT BKIIOYaThb B ceOsl TPyOOIPOBOIBI, KJalaHbl, IITYIEPa,
">ken00a", BBOJBI, TEIUIOOOMEHHHUKH M KOJUICKTOPHBIC IUIACTHHBI IS MAarHUTHOTO,
3JIEKTPOCTATUYECKOTO HIIM APYTUX METOIOB pa3c/ICHUS.

Koxyxu pa3neanrteasHoro moayJsi (AVLIS)

CrenuanbHO  TpeJHA3HAYCHHBIC WM  TOATOTOBJICHHBIC  IWJIMHAPUYCCKUE WU
MPSIMOYTOJILHBIC KaMephl IS TIOMEHICHHWS B HHUX HCTOYHHMKA MapOB METAJLTMYECKOTO
ypaHa, dIEKTPOHHO-TYYEeBON MYIIKH M KOJJIEKTOPOB "mpoaykTa" 1 "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTHn KOXYXH HMCIOT MHOXCECTBO BXOIHBIX OTBepCTI/Iﬁ IJId IIoJa4Yu SJICKTPOIIMTaHUA U
BOJbI, OKHA /JId JIa3€PHBIX IIYYKOB, COGI[I/IHCHI/Iﬁ BAKYYMHBIX HACOCOB, a TaKiKC [UJId
AUAarHOCTUKU U KOHTPOJII KOHTPOJBHO-U3MCPUTCIBHBIX HpI/I60p0B. OHH HMEIOT
HpI/ICHOCO6J'I€HI/ISI IJId OTKPBITHUA W 3aKpLITUA, 4TOOBI 00ECIEYUTD 06CJ'Iy>KI/IBaHI/I€
BHYTPCHHUX KOMIIOHCHTOB.

Crepx3ByKOBBI€ paclimpuTe/bHbie comia (MLIS)

CrenuanbHO TpeTHA3HAYEHHBIC WU TTOATOTOBICHHBIE CBEPX3BYKOBBIC PACITUPHUTEIILHEIC
coma nanst oxnaxaenus cmecer UFg um nHecymero raza nmo 150K wunmu Huxe u
koppo3suecroiikue k UFg.

Konnextopsl npoaykra narugropucroro ypana (MLIS)

CrienmanbHO TpeHA3HAYEHHBIE WM TOATOTOBJICHHBIE KOJUIEKTOPHI TBEPIOTO MPOIYKTa
narudropucroro ypana (UFs), cocrosmue u3 ¢GmibTpa, KOUIEKTOPOB YAAPHOTO WU
LIUKJIOHHOTO THIIA WJIK MX COYeTaHul u Koppo3uectoiikue K cpeae UFs/UFg.

Komnpeccopsr UFg/Hecymero raza (MLIS)

CnenuanbHO NMpeAHA3HAYCHHBIC WK MOATOTOBIECHHBIE KoMipeccopsl ana cmecet UFg u
HEeCcyIllero raza ans JiauTenbHoM skcmmyatauuu B cpene UFs.  KoMmoneHThl 3THX
KOMIIPECCOPOB, KOTOpBIE BCTYHNAIOT B KOHTAaKT C HECYIIUM Ta30M, H3TOTOBIEHBI W3
koppo3uecTokux Kk UF¢ MaTepraioB WK 3alIUIIEHBI TOKPHITHEM U3 TAKUX MaTEPUAJIOB.

YioTHenus Bpamawuuxcs Bajgos (MLIS)

CoenuanbHO MpEeAHA3HAYCHHBIC WM IOATOTOBJICHHBIC YIUIOTHEHUS BPALIAIOIIUXCS
BaJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJA4YM U Ha CTOPOHE BBIXOJA Ui YIUIOTHEHUS Baa,
COCJIMHSIONIETO POTOP KOMIIPECCopa ¢ MPUBOIHBIM JABUTATEIIEM, C TEM YTOOBI 00CCIICUUTh
HAJEKHYI0O TEpPMETH3aINI0, MPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTHYECKOTO Ta3a WM
HaTeKaHHe BO3[yXa WM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa,
KoTopas 3anoyineHa cMecbio UF¢ 1 Hecylero rasa.

Cucrtemsl ¢propupoBanus (MLIS)

CrienaibHO MpeJHa3HaYeHHBIC WM MOATrOTOBJICHHbBIE cucTeMbl A (ropupoBanust UFs
(8 TBepom coctosinnn) B UF¢ (Ta3).
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5.7.10.

5.7.11.

5.7.12.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpeAHa3HaueHbl Uit ¢propupoBanus codpanHoro mopomka UFs B UFs B
LesiX Mmocjenyronero coopa B KOHTEHHepax MpOAyKTa WU Ul mojgadn B O6moku MLIS
JUIA JOTIOJHHUTENbHOrO oOoramenus. [Ipy mpUMEHEHMH OIHOTO TOAXOJA PeaKIus
(GTOpMpPOBaHK MOXKET OBITH 3aBEPIICHA B MPEAETaX CUCTEMBI Pa3JelIeHUs] N30TOIOB, T1e
UIET PEaKIUs W HEMOCPEICTBEHHOE H3BJIICUCHHE M3 KOJUIEKTOpoB 'mpomykra". Ilpm
HNpUMEHEeHHH apyroro mnoxaxoxaa mopomok UFs MoxkeT OBITh H3BIICUCH/TIEpEMEIIEH W3
KOJUIGKTOpOB ~ "MpoAyKTa" B TNOAXOMIIMA peakTop (Hampumep, peakTop ¢
TNICEBIOOKMKEHHBIM CIIOEM KaTalu3aTopa, TeIMKOMIATBHBIA pEeaKTop WM KapoBas
OamHst) B meisix gropupoBanus. B obomx ciywasx umcnoib3yeTcs o0OpyIdOBaHHE st
XpaHeHH U repeHoca Gpropa (Mimu Apyrux MpueMIIeMbIX (D TOPUPYIOIINX PEarcHTOB) U IS
c6opa u nepenoca UFg.

Macc-cnekTpoMeTpbl/uctouHuku noHoB UFg (MLIS)

CnenuanbHO MpegHa3HAYCHHBIC WM MOJTOTOBICHHBIE MAarHUTHBIC WM KBaJpPYIOJbHEBIE
MacC-CIIEKTPOMETPBI, CIIOCOOHBIE TTPOU3BOAUTH MPSMOM 0TOOP MPOO MOAaBaEMO MacCCHhl,
"mpoaykTa" wim "XBocTOB" U3 ra3oBbix nmoTokoB UF n o0nanmaromniyie moiHbEIM HaOOpOM
CJICTYIONINX XapPaKTEPUCTHK:

1. yAelabHas pa3pelaromias CriocoOHOCTh 1Mo Macce cBbiiie 320;

2. COoACpKAT HMCTOYHHUKH HWOHOB, HU3I'OTOBJICHHBIC H3 HHUXpPOMa HJIUW MOHCIA HWIIN
SalMUIICHHBIC ITOKPBITUEM U3 HUX, UJIW HUKCIIUPOBAHHELIC,

3. CoJIepKaT HOHU3AIMOHHBIC UCTOYHHUKY ¢ OOMOApAMPOBKOI AIEKTPOHAMU;

4, COJIepKaT KOJUIGKTOPHYIO CHCTEMY, IPUTOTHYIO JUISl U30TOITHOTO aHAIIM3A.
CucreMbl mogaun/cucTeMsbl 0TBOAA "'mpoaykra' u '""xBoctoB'" (MLIS)

CrienaibHO TIpeTHA3HAYCHHBIC WM TOJrOTOBJICHHBIC TEXHOJOTMUYECKHE CUCTEMBI WIIH
obopyzoBaHue AJisi 00OTATHTEIBEHBIX YCTAHOBOK, U3TOTOBJICHHBIC M3 KOPPO3UECTONKUX K

UF 6 MaTCpraioB, WIN 3aAlUIIICHHBIX ITOKPBITUCM M3 TAKUX MATCPHUAJIOB, BKIIIOYAIOIUC:

a) MUTAOIINE ABTOKJIABHI, MIEYH MJIM CUCTEMBI, UCTONb3yeMble as nogaun UFg mis
mpolrecca 00oraleHus;

b) necyonmmmaTopsl (WJIM  XOJIOAHBIC JIOBYIIKH), WCIIONB3yeMBIC IJI BBIBEICHUS
Harperoro UF u3 nporiecca oboramieHus Juist MoCiIeyIoero nepeMerieHus;

C) CTaHIMM OTBEPXKIEHUS WIN COKWKEHUS, HCIoib3yeMmble A BeiBeaeHus: UFg u3
mpoiiecca odorauieHust myteM ckatus u nepeBoga UF¢ B )KUAKYIO WM TBEPIYIO
hopmy;

d) cTaHuMu "mpoaykrta" miam "XBocToB", ucnonb3dyeMele ansa nepememeHus UFq B
KOHTEHHEPHI.

Cucrembl otaesenusi UFg ot Hecymero raza (MLIS)
CrnenuanbHO TpeAHA3HAYCHHBIC WIIN TOATOTOBJIICHHBIE TEXHOJOTHYECKUE CUCTEMBI IS

otaenenus UFq oT Hecymiero ra3a. Hecymmm razom MoKeT OBITh a30T, aproH WiIH APYToi
ras.
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5.7.13.

5.8.

5.8.1.

5.8.2.

I[MTOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOE 000pyI0BaHUE, KaK:

a) KPUOTEHHBIE TETMJIOOOMEHHUKM WIH KpUOCENapaTophl, CIOCOOHBIE CO3/1aBaTh
Temnepatypsl -120°C unn meHee, Uu

b) OJIOKH KPHUOTECHHOIO  OXJaXKICHMs, CIIOCOOHBIE CO37aBaThb TEMIICPATYPhI
-120°C unu MeHee, WiIn

c) xonoanble ToBymKH UFg, crtocoOHBIE co3maBath TemiepaTypsl -20°C wim MeHee.
Jlazepuble cucrembl (AVLIS, MLIS u CRISLA)

Hasepbl HJIN JIa3CPHBIC CUCTCMBbI, CIICHHUAIIBHO MPCAHA3HAYCHHBIC WUJIUM IMOATOTOBJICHHBIC
AJId pasaciiCHus U30TOIIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00BIYHO COCTOWT M3 IBYX JIa3epoB: Jlazepa Ha mapax
MeJH U Jia3epa Ha kpacuteisx. Jlasepuas cucrema mist MLIS oOb9HO cocTOUT U3 Jasepa,
pabortatoriero Ha CO, WM SKCHMEPHOTO JIa3epa U MHOTOXOJIOBON ONTHYECKOH SYCHKU C
BpAIAIONIMMHUCS 3epKalaMyd Ha 00euX cropoHax. JIns jma3epoB WM JIa3epHBIX CHUCTEM
npu 000MX Tpoleccax Tpedyercs CTaObWIM3aTOp CIEKTPOBOM YaCTOTHI i PabOTHI B
TEYCHHE AITUTENBHBIX TIEPHOIOB BPEMEHH.

CrnenuaibHO NpeAHA3HAYEHHbIE WM MOATOTOBJIEHHBbIE CHCTEMbl, 000pPYyI10BaHHE U
KOMIIOHEHTBI [IJISl MCIOJIb30BAHHS HA 000raTHTEJbHBIX YCTAHOBKAX C MJAa3MEeHHBIM
pasaesieHHeM

BBOJAHOE 3AMEYAHUE

ITpu mpornecce mwIa3MEeHHOTO pa3JeNIeHus I1a3Ma, COCTOSIAs U3 UOHOB ypaHa, IPOXOIUT
uepes HIEKTPHUECKOe MOJie, HACTPOSHHOE HA 4acTOTy MOHHOTo pe3oHanca U™, ¢ Tem
4TOOBI OHM B TIEPBYIO OdYepelh IMOTNIOIMANIN DHEPTUI0 M YBEJIWYHMBAJICS JUAMETP WX
MITOITOPOOOPA3HBIX  OPOMT. HoHbl C TPOXOXKICHHUEM II0 OOJBIIEMY ITHAMETPY
3aXBATHIBAIOTCA ISl OOPA3OBaHMS MPOAyKTa, oboramenHoro U>. [lmasma, koTopas
o0pa3oBaHa MMOCPEACTBOM HOHHU3AIMY YPAHOBOTO Iapa, COJEPIKUTCS B BAKYYMHOU KaMepe
C MarHUTHBEIM TIOJIEM BBICOKOH HAmpsHKEHHOCTH, OOpa30BaHHBIM C IOMOIIBIO
CBEPXIPOBOJISAIIECTO MAarHUTA. OCHOBHBIE TEXHOJIOTUMECKUE CHCTEMBI TIpoliecca
BKIIIOYAIOT CHCTEMY TEHEepallid YpPaHOBOW IUIA3MBI, Pa3JICNUTEIBHBIA MOJIYIh CO
CBEPXIIPOBOASAIIMM MarHUTOM M CHCTEMbI U3BJICUCHUS MeTajuia Ui coopa "mpoaykra" u
"XBOCTOB'".

MuKpOBOJTHOBBIE HCTOYHUKHU YHEPTHHN H AHTEHHBI

CrenuanbHO TpeNHA3HAYCHHBIC WM TIOJATrOTOBICHHBIE MHUKPOBOJTHOBBIE HWCTOYHHKH
SHEPTHU U aHTEHHBI JIJISl TEHEpaIly WM YCKOPEHUS] HOHOB U 00JIaJIafolie CIieIyOIHMU
xapaktepuctukamu: vactota Bbimie 30 [T w cpemHsisi BBIXOAHAS MOIIHOCTH JUIS
reHepary HoHoB 6osee 50 kBT.

CoseHONIBI 1JIs1 BO30YK/IEHUSI HOHOB

CrienuaibHO MpeTHA3HAYCHHBIC WIIH ITOATOTOBJICHHBIC COJICHOUIBI ISl PAJOYaCcTOTHOTO

BO30YX/ICHUS MOHOB B auamazoHe dactoT Ooiee 100 k['m m cnocoOHbIe paboTaTh mpu
cpemneit MmorHocTH 6osiee 40 kBT.
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5.8.3.

5.84.

5.8.5.

5.8.6.

5.9.

CucrteMbl reHepalii YPaHOBOii MJI1a3Mbl

CriernuajgbHO MpeIHa3HAYCHHBIC WM MOATOTOBICHHBIC CHCTEMBI T€HEpallMy YPaHOBOM
IUIa3Mbl, KOTOPBIE MOTYT COJEPXAaTh BBICOKOMOIIHBIC TIOJOCOBBIC WM PacTPOBBIC
JNIEKTPOHHO-TYYEBbIC TYIIKH ¢ TepeJaBacMoOi MOIMHOCTHIO Ha MHIINCHb OoJjee
2,5 kBr/cm.

Cucremsl 1s 06pa60TKn AKUIKOMETAVIMNIECKOIo ypaHa

CrieripaibHO IIpeIHa3HAUYCHHBIC WM MOATOTOBJICHHBIC CHCTEMBI 11 00pPabOTKH JKUIKOTO
MeTajuia JJis PacIulaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIINE W3 TUTIICH U
OXJTKIAFOIIET0 000PY/TOBAHUS TSI TUTIICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnm w pApyrue KOMIIOHEHTBHI 3TOW CHUCTEMBI, KOTOpBIE BCTYNMalOT B KOHTAaKT C
pacIIaBICHHBIM YPaHOM WJIM YPAaHOBBIMH CIUTABAMHU, U3TOTOBIIEHBI U3 KOPPOZUECTOUKHUX
U TEPMOCTOMKHX MAaTepHalioB WM 3allUIICHHl IMOKPHITHEM U3 TaKUX MaTepHalIOB.
[Ipuemnembie MaTepuanbl BKIIOYAIOT TaHTaJ, TOKPBITHIM OKCHIOM HWTTpUs rpadur,
rpaduT, MOKPBITHIA OKUCIIAMU APYTHX PEIKO3EMENBHBIX JIEMEHTOB WJIH UX CMECSIMH.

Arperatsl 1Js1 c60pa "'mpoaykTa' M '""XBOCTOB'' MeTaJUINYeCKOro ypaHa

CrnenmanbHO MpeTHa3HAYCHHBIE WU MTOATOTOBIICHHBIC arperarsl s coopa "mpomykra’ u
"XBOCTOB" MJIi METAJULIMYECKOI0 ypaHa B TBepaou ¢opme. OTH arperaTbl st cOopa
W3TOTOBJICHBI M3 MaTEpHaJOB, CTOWKHX K HarpeBy M KOPPO3WH, BBI3BIBAEMOW IMapaMu
METAJUTUYECKOTO YpaHa, TaKUX, KaK TpauT, MOKPHITEIH OKCHUIOM WTTPUS, WIH TaHTAI,
WJTH 3aIUIICHBI IOKPHITHEM U3 TAKUX MAaTEPHAJIOB.

Koxyxu pa3neanTeabHOr0 MOXYJIst

[HunuHapuueckue KaMepsbl, ClIEUUalbHO IpeAHA3HAUYCHHbIE WIM IOATOTOBJICHHBIE IS
UCIIONB30BaHUS HAa OOOTAaTHUTEIBHBIX YCTAaHOBKAX C IUIA3MEHHBIM pa3[eleHHuEM, JUIs
IOMEIEHUsI B HHUX HCTOYHMKA YPaHOBOW IIIa3Mbl, HSHEPreTHMYECKOIO COJIEHOMIA
PaArovacTOThI M KOJJIEKTOPOB "mipoayKTa" U "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXXYXH HMEIOT MHOXXECTBO BXOAHBIX OTBEPCTUM A MOJAYM AJICKTPONUTAHMUS,
coequHeHn AU(PPY3NMOHHBIX HACOCOB, a TakkKe Il JTUArHOCTUKH W KOHTPOJII
KOHTPOJIbHO-U3MEPHUTENBHBIX TPHOOpoB. OHU MMEIOT MPUCTIOCOOIEHUS U OTKPBITUS U
3aKpBITHUS, YTOOBI 00eCTIeYHTh 00CITY’)KUBAaHHE BHYTPCHHUX KOMIIOHEHTOB ¥ U3TOTOBJICHBI
13 COOTBETCTBYIOIINX HEMAarHUTHBIX MaTEPUAIOB, TAKUX, KAK HEPIKABEIOIIAsl CTalb.

CrnenunajbHO TpeTHA3HAYEHHBbIE HJIN TOATOTOBJEHHBbIE CHCTEMBbI, 000PYI0BaHUE H
KOMIIOHEHTHI  [JIsi  HCNOJIb30BAHWUS HA  YCTAHOBKAX  JJEKTPOMATHUTHOIO
o0oraieHus.

BBOJHOE 3AMEYAHUME

IIpu >n€KTpOMarHUTHOM IIpoliecce MOHbI METAJUIMYECKOrO0 ypaHa, I10JIyYeHHBIE
MOCPENICTBOM MOHM3ALUK MUTatouiero Marepuana u3 coneit (oosrano UCly), yckopstoTes
U MPOXOJAT Yepe3 MarHUTHOE T0JI€, KOTOPOE 3acCTaBJIAE€T HOHBI Pa3iIMYHBIX HU30TOIOB
OPOXOMUTh TIO  Pa3IM4YHBIM  HAIPaBJICHUSM. OCHOBHBIMH ~ KOMITOHEHTaMHU
JIEKTPOMArHUTHOTO H30TOIHOIO Celaparopa  sIBISFOTCA: MarHuTHOE IIoJe JUIs
OTKJIOHEHHS/pa3JeJICHUs] N30TONIOB HOHHOTO ITyYKa, UCTOYHUKA MOHOB C €ro CHCTEeMOW
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5.9.1.

5.9.2.

YCKOPEHUs, U CUCTEMBI cOopa OTIENCHHBIX HMOHOB. BcroMoraTenbHBIE CHCTEMBI JUIS
3TOr0 TPOIecCa BKIIOYAIOT CHCTEMY CHAOKEHUS MArHUTHOH SHEprueil, CHUCTEMBI
BBICOKOBOJIFTHOT'O TMUTAaHHWS HWCTOYHHWKA WOHOB, BaKyyMHYI) CHCTEMY W OOIIUpPHEIC
CUCTEMBl  XHUMHYECKOW  O0paOOTKM s BOCCTAHOBJICHHUS  MPOIYKTa U
OUYHUCTKH/pEereHepalui KOMIIOHEHTOB.

3ﬂeKTp0MaFHI/lTHBIe cenmapaTopbl U30TOIIOB

BHCKTpOMaFHI/ITHLIC cermapaTopbl HM30TOIIOB, CICHHUAIBHO IIPCAHA3HAYCHHBIC HWIIN
IMOATOTOBJICHHBIC IJIA pa3ACJICHUSA U30TOIIOB ypaHa, U O60py,[[OBaHI/I€ 1 KOMIIOHCHTHI JJIsA
9TOI'0, BKJIOYasd:

a) NcTounnku noHoB

CrnenuanbHO — TpeJHA3HAYCHHBIC WM TIOATOTOBJICHHBIC  OT/ACNIBHBIE WM
MHOTOYHCJICHHbIE HCTOYHMKH HMOHOB ypaHa, COCTOSIIME W3 HMCTOYHHKA Iapa,
MOHHM3aTOpPa W YCKOPHUTENs IIydKa, W3TOTOBJICHHBIE M3 COOTBETCTBYIOLIHUX
MaTepHajoB, TaKUX, KaK rpaduT, HEp)KaBEIOIas CTajlb WM MEIb, U CIIOCOOHBIX
oOecrieunBaTh OO TOK B IMy4ke HOHOB 50 MA wiu Oonee.

b)  Komnexkropsl noHoB

KomnekTopHble MIaCTHHBI, UMEIOITNE IBE WM OoJiee IIeNH W Ia3a, CIEIUAIBHO
MpeIHa3HAYCHHBIC MM [TOArOTOBICHHBIC UII cOOpa IMyYKOB HOHOB 00OTaIlICHHOIO
U OOCJHCHHOTO ypaHa M M3TOTOBJCHHBIC M3 COOTBETCTBYIOIIMX MAaTepPUAJIOB,
TaKHX, KaK TpaduT Wik HEP:KaBEIOIas CTalb.

c) BakyymHbIE KOXKYXH

CrierualibHO TIPeIHA3HAYCHHBIC HMIIM TOATOTOBJIICHHBIC BAaKyYMHBIC KOXYXHU JUISI
AJIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, W3TOTOBJICHHBIE W3 COOTBETCTBYIOIIUX
HEMarHUTHBIX MaTEPUAIIOB, TAKHUX, KaK HEP)KaBEIOIIasl CTallb, U NIPEIHA3HAYCHHEIC
st pabotsl ipu masnenuu 0,1 Tla wmm Huxe.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CHEIHMAbHO TpEAHAa3HAUSHBI NI MOMEUICHUS B HHUX WCTOYHHUKOB
WOHOB, KOJUICKTOPHBIX IUIACTMH W BOJOOXJIXKIAEMBIX BKJIAJBIICH W UMEIOT
MIPUCTIOCOOJICHHST Il coenuHeHnH MruPy3MOHHBIX HACOCOB W IPHUCIIOCOOJICHUS
JUTSL OTKPBITHSI U 3aKPBITUS B LIEISIX M3BICUYCHUSI U 3aMEHBI STHX KOMIIOHEHTOB.

d) MarauTHbIC TTOJTIOCHBIC HAKOHESTHUKU

CnenuanbHO TpeJHa3HAYCHHBIC WA TOJATOTOBJICHHBIC MAarHUTHBIC MOJIOCHBIC
HAaKOHEYHUKH, UMEIOIINE JuaMeTp Oosiee 2 M, UCHOJIb3yeMbIe JIs 00ecrieueHUs
MOCTOSSHHOT'O MAarHUTHOTO TOJIS B 3JIEKTPOMAarHUTHOM CEMapaTope U30TOMOB U ISt
MepeHoca MarHUTHOTO TIOJII MEX/Ty PACTIOI0KEHHBIMH PSIOM CETapaTopaMHu.

BbICOKOBOJbTHBIE HCTOYHHUKH NMUTAHMS

CrnenmanbHO TIpeIHA3HAYCHHBIC WM IIOATOTOBJICHHBIE BBICOKOBOJLTHBIC HMCTOYHHKH
MUTaHWsI JUIsl HMCTOYHUKOB HOHOB, OOJAJAMOIIME TIOTHBIM HAOOpOM  CICHYIOIIMX
XapaKTePUCTUK: MOTYT Pa0bOTaTh B HEMIPEPHIBHOM pEXHME, BBIXOJHOE HAIPSDKEHUC
20 000 B nunum Gosee, BBIXOAHOM TOK 1 A wmin OoJiee W cTaOMIM3aIUs HAMIPSDKEHUS MEHEe
0,01% B Teuenue 8 yacos.
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5.9.3.

HNcToyHnKH NUTAHUS 3JIEKTPOMArHuToB

CrienaibHO TpeAHAa3HAYEHHBIE WM IOATOTOBJICHHBIC MOIIHBIE WCTOYHUKU THTAHUS
MOCTOSIHHOTO TOKAa JUISl 3JIEKTPOMArHUTOB, O0NafaonIie MOJHBIM HA0OpOM CIIeIyIOIIUX
XapaKTepUCTUK:  BBIXOJHOW TOK B HempepslBHOM pexkume 500 A mnu OGosee mpu
Hanpspkeanu 100 B wimm Gonee, mpu cTaOWIM3aldd 10 TOKY WIJIM HANPSDKEHUIO MEHEE
0,01% B Teuenue 8 yacos.

YcTaHOBKHM [JIi NPOU3BOACTBA TSKENOi BOAbI, AeldTepusi M JelTepueBbIX
coeMHEeHU 1 000py/AoBaHMe, CIIENNATbHO NMPeIHA3HAYEHHOe WU MOAT0TOBJIEHHOE
JIJIS DTOTO

BBOJAHOE 3AMEYAHUE

Tsokenyro BOJy MOXHO MPOM3BOJUTH, HCIOJNB3Ysl padindHbie Tpouecchl.  OmHako
KOMMEPUYECKH BBITOJHBIMH SIBIISIFOTCS JIBa MPOIecca: IMPOIECC H30TOIMHOTO 0OMEHa BOIBI
u cepoBogopoaa (mportecc GS) 1 mpoIecc N30TOITHOTO OOMEHa aMMHaKa B BOJIOPO/Ia.

[Iponecc GS ocHoBaH Ha 0OMeHE BOJAOPOAa U JSUTEpUsl MEXIY BOAOH U CEpOBOIOPOIOM
B CHUCTEME KOJIOHH, KOTOPBIE SKCIUTyaTUPYIOTCS C XOJIOJHOW BEpXHEH ceKUuel u ropsaei
HWKHeH cexiuedd. Bona TedeT BHU3 MO KOJOHHAM, B TO BpeMS KaK CEpOBOJOPOIHBIN Ta3
LUPKYJIUPYET OT JHA K BEpUIMHE KOJOHH. [l comefCcTBUS CMELIMBAHUIO ra3a U BOIbI
UCIIOJIB3YETCSL PsJl AbIPYATBIX JIOTKOB. JlelTepuil mepememiaercs B BOAY NPH HHU3KHX
TeMIIepaTypax U B CEpOBOJOPOJ IIPH BBICOKUX Temieparypax. OO6oraiieHHble AeHTeprueM
ra3 Wik BoJa yNAISIOTCS W3 KOJIOHH INEPBOM CTYNEHM Ha CTHIKE TOPSYMX U XOJOIHBIX
CEKIIHiA, ¥ TPOLIECC MMOBTOPSIETCS B KOJIOHHAX clieayromeit crynenu. [IpoaykT nocieanei
¢da3el - Boma, oboramienHas aewirepueM a0 30%, HampaBiseTcsl B AUCTHIUIALHMOHHYIO
YCTaHOBKY [UIsl TPOM3BOJCTBA PEAKTOPHO-YMCTOM TsKENOH Bozbl, T.e. 99,75% oxucu
JlelTepus.

B mpomecce oOMeHa MEXIy aMMHAKOM M BOAOPOJIOM MOYKHO M3BJICKATH JECHTEpHHA W3
CHUHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUJIKUM aMMHUAKOM B NPUCYTCTBUU KaTalud3aTopa.
CuHTe3-Ta3 momaeTcs B OOMEHHBIE KOJIOHHBI M 3aT€M B aMMUAYHBIA KOHBEpTep. BHYyTpH
KOJIOHH Ta3 MOJAHUMAETCS OT JIHa K BEpPIUIMHE, B TO BPEeMsI KaK XUIAKUNA aMMHUAK TE€YET OT
BEpILIMHBI KO JHY. JlelTepuil B CUHTE3-Ta3e JIMIIAeTCsl BOAOPOJa U KOHIEHTPUPYETCS B
aMMHake. AMMHAaK IOCTYNMaeT 3aTeéM B YCTAaHOBKY [UIsI KPeKHMHra aMMHaka Ha JHe
KOJIOHHBI, TOTJa KaK ra3 cobuwpaercd B aMMHAa4HOM KOHBepTepe Ha BepmmHe. Ha
MOCIICAYIONMX  CTYNCHSIX TPOMCXOMUT  JaNbHEHIIee oOorameHue, ©  IyTeM
OKOHYATEIHbHON NUCTUIUIALUU MPOU3BOAUTCS PEAKTOPHO-UMCTasl Tskenas Boaa. Ilomaua
CUHTE3-Ta3a MOXeT ObITh 0OeCIeueHa aMMHAYHOW YCTAaHOBKOH, KOTOpasi B CBOIO OYepe/Ib
MOJKET OBITH COOPY)KEHa BMECTE C YCTAHOBKOM JJISi IIPOU3BOJCTBA TSDKEIION BOABI ITyTeM
M30TOITHOTO OOMEHa aMMHuaKka U Bojiopoaa. B mporecce aMMuagyHO-BOIOPOAHOTO OOMEHa
B Ka4eCTBE HMCTOYHHMKA HCXOJHOTO NEHTEpPHs MOXKET TaKKe HMCIONIh30BATHCS OOBIYHAS
BOJA.

MHorue npeMeThl KITF0UYeBOT0 000PYI0BaHHUS JJIsl YCTAHOBOK IO MTPOU3BOJICTBY TIKEIION
BOJIBI, HMCTOJB3YIOMUX TMpomecchl GS WM aMMHavyHO-BOIOPOJHOTO OOMEHa, MIHPOKO
pacripocTpaHeHbl B HEKOTOPHIX OTPACiIX HEPTEXUMUYECKOW IMPOMBIIIICHHOCTH.
Oco0eHHO 3TO KacaeTcs HeOONBIINX yCTAHOBOK, MCIIONB3YIOMMX mporecc GS. OmHako
HEMHOTHE TIPEeIMEThI O0OpYIOBaHUS SIBISIIOTCSA cTaHAapTHRIMH.  [Ipomeccer GS m
aMMHAYHO-BOJIOPOAHOTO  oOMeHa  TpeOyloT  00paOOTKH  OONBIIUX  KOJWYECTB
BOCIIJIAMEHSIOIINXCS, KOPPO3UOHHBIX M TOKCHUYHBIX JKHUIKOCTEH TPH TOBBIIICHHOM
napieHd.  COOTBETCTBEHHO TpU pa3pabOTKE CTaHJAPTOB MO TNPOSKTHPOBAHUIO H
OKCIUTyaTalUU JUISl YCTAHOBOK ¥ 00OPYIOBaHHUS, UCTIONB3YIOMIUX 3TU MPOLECCHI, CIeIyeT
YAEIATH OOJIBbIIOE BHUMAHUE MOJI0OPY MATEPHATIOB U UX XapaKTEPUCTHKAM C TE€M, YTOOBI
00ecreunTh JIUTEIBHBIA CPOK CITYy)KOBI TP COXPAHEHWHM BBICOKOW O€30MacHOCTH U
HaJeKHOCTH. Ompenenenne MacmTaboB  OOYCIIOBIMBACTCS TJIABHBIM — 00pazoMm
COOOpaKCHMSIMH DKOHOMHUKHA M HeoOxomuMocTu. Takum oOpazoMm, Oobas dacTh
peMeToB 000pYI0BaHUS U3TOTOBISIETCS. B COOTBETCTBHH C TPEOOBAHUSIMH 3aKa34MKa.
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6.1.

6.2.

6.3.

6.4.

Hakonern, cnemxyer oTmMeTHTh, YTO Kak B mporecce GS, Tak W B MpoOIECcCe aMMHAYHO-
BOJIOPOJAHOTO OOMEHa, TMpeaMeThl O0OpYMOBaHHS, KOTOpPhIE IO OTACIHHOCTH HE
MpEeAHA3HAYCHBl WM TMOATOTOBJICHBI CIEUUAIBHO A MPOU3BOJACTBA TSXKEIOH BOJBI,
MOTYT COOMPATHCS B CUCTEMBI, CIICIIMATLHO MPEIHA3HAYCHHBIC WX TTOATOTOBJICHHBIC IS
MPOU3BOJCTBA TsDKENON Boabl. [IpumMepamu TakmxX CHCTEM, MPHUMEHSEMBIX B 000WX
MpoIeccax, SBISIOTCA CHUCTEMa KaTAIWTHYECKOTO KPEKHHTa, MCIIONb3yeMasl B IMPOLECcCce
oOMeHa aMMHaKa M BOJOPO/Ia, ¥ IUCTHIIISIIIMOHHBIE CUCTEMBI, HCIIOJIb3YEMBIE B ITPOLIECCE
OKOHYATEIbHON KOHIEHTPALMK TsDKENIOM BOABI, JOBOJSAILICH €€ MO0 YPOBHS PEaKTOPHO-
YUCTOM.

[Ipenmersr 000pymOBaHUS, KOTOPHIC CIEIHAILHO IMPEIHA3HAYCHBI WX TOJTOTOBJICHBI
JUTSI TIPOM3BOJICTBA TSHKEIIONW BOBI ITyTEM HCITOJIE30BaHUs 00 Mporiecca 0OMEHa BOABI U
CEpOBOIOPO/Ia, IN0O TpoIlecca 0OMeHa aMMHaKa U BOJIOPO/Ia, BKITFOYAIOT:

Boao-cepoBoaopoaHbie 00MeHHbIE KOJOHHBI

OOMCHHEIC KOJIOHHBI, HW3TOTaBIMBACMBIC W3 MEJIKO3CPHUCTON YIIICPOJUCTON CTaIH
(mampumep, ASTM AS516), muamerpom ot 6 M (20 dyToB) mo 9 m (30 dyToB), KOTOpEIC
MOTYT  JKCIUTyaTHpPOBAaTbCS TpPH  JaBJICHWU  CBbIle wim  paBHoM 2 Mlla
(300 dyHT/KB. IIOHM) U IMEIOT KOPPO3UOHHBIN TOMYCK B 6 MM UIH OOJIBIIIE, CTICIIHATEHO
Npe/IHa3HAYEeHBl WM TOATOTOBIEHBI JUISi TPOW3BOJICTBA TSDKEJIIOW BOJBI  ITyTEM
UCIIOJIb30BaHHUS TIPOIIECCca U30TOIMTHOTO 0OMEHa BOJIBI H CEPOBOOPOIA.

I'azoxyBKH U KOMIIpeCCOpHI

Omnocrynendarsle, MajoHamopasle (T.e. 0,2 MIla wmm 30 ¢yHT/KB. mroiim)
HEeHTPOOEKHBIE TA30AYBKH WM KOMIIPECCOPHI ISl IMUPKYISALUN CEPOBOJOPOTHOTO Ta3a
(T.e. Taza, comepxamero Oomee 70% H,S), cmenmanpHO TpeaHA3HAYEHHBIC WIIH
MOATOTOBJICHHBIE Ul MPOW3BOJACTBA TSHKEJIOW BOZABI MYyTEM HCIOJIB30BaHUS Ipolecca
oOMeHa BOABI W CEPOBOAOPOJA. OTH Ta30[yBKH WM KOMIIPECCOPHl HMEIOT
POM3BOIUTENHEHOCT, MPEBHINAIONYI0 HIM paBHYIO 56 M'/c. (120 000 SCFM) mnpu
SKCIUTyaTalliki  TOJ  JABJICHWEM,  TpPEBBIMIAONMM  wid  paBHeIM 1,8 Mlla
(260 ¢pyHT/KB. MIOKWM) Ha BXOAe, W CHAOXEHBI CalbHUKAMH, YCTOWYMBBIMH K
BosnericTeuio H,S.

AMMl/la‘IHO-BOHOPOIﬂlbIe 00MeHHbIe KOJIOHHDI

AMMMAYHO-BOIOPOIHEIE OOMEHHBIE KOJIOHHBI BBICOTON Ooyiee WM paBHOW 35 M
(114,3 dbyroB) muamerpom ot 1,5 M (4,9 dyroB) mo 2,5 M (8,2 hyTOB), KOTOPBIE MOTYT
IKCILIyaTHPOBAThCs IO JaBjicHHeM, npesbimarommuM 15 MIla (2225 pyHT/KB. moiim),
CHEIUAIFHO MPeTHA3HAYCHHBIC WM MTOATOTOBJICHHBIC IS IPOU3BOJICTBA TSDKEIOH BOJIBI
MyTEM HCIIOJIb30BaHUs IMpollecca 0OMEHAa aMMHAaKa M BOJOPOAA. OTH KOJOHHBI UMEHOT
TaK¥Ke 10 MEHBIIIeH Mepe OTHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO JKE AMAMETPA, YTO
U [WIMHApAYECKas 4YacTh, 4epe3 KOTOPYI0 MOTYT BCTAaBIATHCS WU BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.

BHyTpemme YaCTHU KOJOHHBI U CTYIICHYATBIC HACOCHI

BuyTpeHHuEe uYacTU KOJOHHBI M CTYMEHYAaThle HACOCHI, CICHUAIBLHO MpEAHA3HAUCHHBIC
WIM TIOATOTOBIIEHHBIE ISl KOJOHH JJISi TIPOW3BOJACTBA TSDKEIOH BOABI IyTeM
WCTIOJB30BaHMUS TPOILecca aMMHAYHO-BOJOPOJHOTO oOMeHa. BryTpennmne yacTu
KOJIOHHBI BKJIIOYAIOT CHEIHMaIbHO TpeIHa3HAYeHHbIE KOHTAKTOPbI MEXIY CTYNEHSIMH,
COJICUCTBYIOIIME TECHOMY KOHTAKTy ra3a U KUJIKocTU. CTyleH4YaThle HACOCHI BKIIOYAIOT
CIICLUATIBHO TPEIHA3HAUYCHHBIC MOTPYKAEMbIE B XKUAKOCTh HACOCHI IJISl LIUPKYISITUN
JKUJKOTO aMMHUaKa B Tpelieiax 00beMa KOHTAaKTOPOB, HAXOSIIUXCS BHYTPU CTYIIEHEH
KOJIOHH.
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6.5.

6.6.

6.7.

7.1.

YcraHoBKH AJ1s KPE€KHHIa aMMHaKa

YCTaHOBKH /J1sl KpEKUHTa aMMHAaKa, SKCIUTyaTUpyeMble TI0/1 JaBJICHUEM, TIPEBBIIIAIONIHM
uma  paBHeIM 3 MIla (450 dyHT/KB. q10iiM), CHEHHAIBHO MNPEAHA3HAYCHHBIC WM
MOJITOTOBJICHHBIC JUIS TPOW3BOJICTBA TSHKEIONH BOJBI IMyTEM HCIIONB30BAHUS IpoIecca
M30TOITHOTO OOMEHA aMMHaKa U BOJIOPOJIa.

HNudpaxpacHbie aHAIM3ATOPHI NOTJIOMICHUSI

WndpakpacHple aHanu3aTOpbl IOIVIOIIEHMsI, CIIOCOOHBIE OCYIIECTBJIATh  aHAIU3
COOTHOILICHHS MEXIY BOAOPOIOM M JIeHTepHeM B peajlbHOM MaciiTabe BpEeMEHH, KOrja
KOHIIEHTpaIUK JeNTepHs paBHBI WK IpeBbImaoT 90%.

KaraauTnueckne neuu

Karanutnueckue neun ams nepepaboTKH 00OTAIIEHHOTO NEHTEPUEBOTO ra3a B THKEIYIO
BOJY, CHCIUANBHO MPEeIHA3HAUYCHHBIC WM MOATOTOBICHHBIC ISl MPOU3BOJCTBA TsDKEIIOMN
BOJIBI IIyTEM KCIOJIL30BaHUS MPOIIECCa N30TOMHOIO OOMEHa aMMHUaKa 1 BOAOPO/Ia.

YcranoBku AJ1s KOHBCPCUM ypaHa H oﬁopynonaﬂne, CIeUAJIbHO NMPpEeAHAZHAYCHHOE
HJIK MOATOTOBJICHHOC JJISI 3TOTO0

BBOJAHOE 3AMEYAHUE

B ycranoBkax u cucremMax Al KOHBEPCHH ypaHa MOXKET OCYIIECTBIATHCS OIHO WU
HECKOJIBKO MPEBPAICHUH W3 OJHOTO0 XMMHYECKOrO M30TONa ypaHa B APYroH, BKIOYAs:
KOHBEPCHIO KOHLIEHTpaToB ypaHoBoi pyasl B UO;, koneepcuto UO5; B UO,, KOHBEpCHIO
okucelt ypana B UF, unu UFg, kouBepcuto UF, B UFg, kouBepcuto UFg B UF,, kouBepcuio
UF, B MeTa/UIMYeCKHil ypaH U KOHBepcHio ¢pTopumoB ypana B UO,. MHorue Kito4eBbie
KOMIIOHEHTBI O0OPYZOBaHHS YCTAaHOBOK JUIsI KOHBEPCHH ypaHa XapaKTEePHBI IS
HEKOTOPBIX CEKTOPOB XMMHYECKON oOpabaThIBaromieil MpoMBIIIICHHOCTH. Hampumep,
BUABI 000pYyIOBaHUs, HCIOJNB3YEeMOr0 B 3THUX IIpoleccax, MOTYT BKJIIOYATh: II€YH,
KapycelbHbIE TI€YH, PEaKTOPhl C TCEBIOOXKIKECHHBIM CJIOEM KaTalh3aTropa, >KapoBblE
peakTopHble OalllHW, JKUAKOCTHBIE UEHTPUQYTH, IUCTHUISLIUOHHBIE KOJOHHBI H
KUAKOCTHO-KHMIKOCTHBIE IKCTPAKIIMOHHBIE KOJIOHHBI. OIHAKO HE MHOTHE KOMIIOHEHTHI
obopymoBaHusl UMEIOTCS B "TOTOBOM BHe"; OONBIIMHCTBO W3 HUX MOJDKHBI OBITH
MOJITOTOBJICHBI COTJIACHO TPEOOBAHMSAM M CIECIU(PHUKALUSAM 3aKa3unuka. B HEKOTOpPHIX
ciaydasix TpeOyercsi yYMTBIBaTh CIHENMANbHBIE TIPOCKTHBIE M KOHCTPYKTOPCKHE
0COOEHHOCTH [UIS 3aIUTHl OT arpecCUBHBIX CBOHCTB HEKOTOPBIX W3 0OpabaThIBaeMBIX
xumuueckux Bemects (HF, F,, CIF; u ¢Topunst ypana). HakoHew, cieayeT OTMETHTD,
YTO BO BCeX Ipolleccax KOHBEPCHU ypaHa KOMIIOHEHTHI OOOPYIOBaHHWSA, KOTOPHIE
OTJIENIPHO CIENUAIBFHO HE TpeJHa3HaueHBbl UM MOATOTOBIIEHBI JJISi KOHBEPCHU YpaHa,
MOTYT OBITh OOBEIWHEHBI B CHCTEMBI, KOTOpBIE CHENHaIbHO MpeTHa3HAuYEHBI WIIH
MOJTOTOBJICHBI 17151 KCTIONB30BaHMS B IIETISIX KOHBEPCHH ypaHa.

CnenuanbHO MNpefHA3HAYEHHbIE WM INOArOTOBJIEHHbIE CHUCTEMbl JJIsl KOHBEPCHH
KOHLIEHTPATOB YpaHoBoii pyasl B UO;

[NTOACHUTEJIBHOE 3AMEYAHUE

KonBepcust koHIEHTpaTOoB ypaHoOBOH pyabl B UO; MOXKET OCYIIECTBIATHCSA CHadaja
MOCPEACTBOM PACTBOPEHHS pPYIObl B A30THOM KHCIOT€ W OKCTPAKIHWH OYHUIIEHHOTO
reKcarupara ypaHWIIWHHTpaTa C MOMOIIBI0 TaKOTO pAacTBOPUTENS, KaKk TPUOYTHI
tdocdar. 3areM TekcaruapaT ypaHWIOUHHTpaTa npeoOpaszyercs B UO; 1mbo
NOCPEICTBOM KOHLEHTpPalMM W JEHUTPAaLUuH, JMOO MOCPEACTBOM HEHTpaau3annuu
ra3oo0pa3HbIM aMMHAaKOM JUIs TIONyYeHHs JWypaHata aMMOHHS C IOCIeTyoleH
(uIbTpaAIUEH, CYIIIKON U KaJIbLIMHUPOBAHUEM.
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7.2.

7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

CnenuajbHoO NpeIHa3sHAYCHHbIC HJIH NOATIOTOBJCHHBIC CHCTEMbI IJii KOHBCPCHM
UO3 B UF6

[TOACHUTEJIBHOE 3AMEYAHUE

Kongepcust UO; B UFg MOKET OCYIIECTBIATHCS HEMTOCPEACTBEHHO (hroprpoBanueM. s
mpoiiecca TpedyeTcss HCTOYHUK ra3000pa3Horo Gpropa uin TpexhTOPUCTOro XJIopa.

CrenuajanbHO npeaHasHa4uYCHHbIC HJIM NMOATOTOBJCHHbLIC CUCTEMbI VI KOHBEPCUM
UO3 B UOZ

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXET OCYIIECTBIATHCS TocpeAcTBOM BoccTaHoBieHHsT UQOj
ra3000pa3HbIM KPEKHHI-aMMHUAKOM HJIH BOJIOPOJIOM.

CHeIII/IaJI])HO npeaAHasHauYCHHbIC HJIM NMOATOTOBJCHHbLIC CUCTEMbI VI KOHBEPCUM
UOZ B UF4

[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; Moxer ocymecTBaaTbea mnocpeactBoMm peaknuu UO, ¢
ra3o00pasHbeiM GropucteiM BogopoaoMm (HF) npu temmeparype 300-500°C.

CnenuajabHo npeaAHasHauYCHHbIC HJIM NMOATOTOBJCHHbLIC CUCTEMbI VI KOHBEPCUM
UF4BUF6

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UF; B UF¢ ocymiecTBisieTcsi MOCPEACTBOM 3K30TEPMHUYECKON PEAKIMHU C
¢ropom B peaktopHoit OarmHe. UFg KoOHOeHCHpyeTcs M3 TOPSYMX JICTYYHX TIa30B
MOCPEACTBOM TPOITYCKAHHS MOTOKA Ta3a 4epe3 XOJIOAHYIO JIOBYIIKY, OXJIaXIAECHHYIO IO
-10°C. MIns mpouecca TpeOyeTcst HICTOYHUK Ta3000pa3Horo ¢propa.

CrnenmuajJbHO NpelHA3HAYeHHbIe WM MOATOTOBJIEHHbIE CHCTEMbI AJfl KOHBEPCHH
UF, B MeTa/uiM4YecKuii ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B MeTajulMdeckuil ypaH OCYIIECTBISETCA IOCPEACTBOM  €r0
BOCCTaHOBJICHUS] MarHueM (KpyIMHbIe TapTUN) WK KaJbIHeM (Manble napTun). Peakuums
OCYILECTBIISIETCS TIPH TEMIIepaTypax BhIIIE TOUKH IuaBieHus ypana (1130°C).

CHeHl/IaJIBHO NpeaAHasHAYCHHbIC HJIM NMOATIOTOBJCHHBLIC CHUCTEMbI JJIsi KOHBCPCUH
UFﬁBUOZ

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOXET OCYIIECTBISITHCS TIOCPEACTBOM OJTHOTO M3 TPEX MPOIIECCOB.
B nepsom mponiecce UF¢ BoccTanaBimBaeTcst u rugapoiausyercs B UO, ¢ HCIIONh30BaHUEM
BoJioposia 1 napa. Bo BTopom mpoiiecce UFg rusiposnnsyeTcsi pacTBOPEHUEM B BOJIE, JJIS
OCa/ICHUS TWypaHaTa aMMOHHMS T00aBIsSETCS] aMMHaK, a AUypaHaT BOCCTAHABIMBAETCS B
UO, Bomopoaom npu temneparype 820°C. Ilpu tperbeM mporiecce razoobpasubie UFg,
CO, wu NH; cMmemmBamTCs B BOJE, OCaXIas ypaHWIKapOOHAT aMMOHUS.
YpanunkapOOHAT aMMOHHUSI CMEIIMBAeTCS C MapoOM W BOJIOPOAOM TPH TEMIEpaType
500-600°C st mpomsBoacTBa UQO,.

Konsepcus UFg B UO, yacto oCymIecTBIsSETCS Ha NEPBOM CTYNEHH YCTAHOBKHU I10
U3rOTOBJICHUIO TOIUIUBA.

CHeHl/IaJ'IBHO NpeaAHasHAYCHHbIC HJIM NMOATIOTOBJCHHBIC CUCTEMbI JJIsi KOHBCPCHUH
UF6 B UF4

I[MTOACHUTEJIBHOE 3AMEYAHUE

Konsepcusa UFq B UF, ocyliiecTBisieTca MOCPEACTBOM BOCCTAHOBJIEHUST BOJIOPOJIOM.
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