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[ononHuTenbHbIN NpoToKon K CornaweHnto
MeXay npasuTenbcTsoM Pecnybnukn Manasu n
MexayHapoaHbIM areHTCTBOM NO aTOMHOW
9Heprum o NPMMEHEHUN rapaHTUn B CBA3U
c [loroBopom 0 HepacnpoCTpaHEHN A0EPHOro
OPYXUS

1. Tekcr HomonaHUTENbHOTO TpoToKoia K CoTNameHui0 MEXTy IpaBUTEIHCTBOM PecmyOmmku
ManaBu u MexayHapoAHBIM areéHTCTBOM IO aTOMHOM SHEPTrUU O NMPUMEHEHUU TapaHTUN B CBS3H C
JloroBopoM 0 HEpaCHpPOCTPAHCHHUH SIICPHOTO opymml BOCITPOM3BOJIUTCS B HACTOSIIEM JTOKYMEHTE
Uit wHGopManuu Bcex wWieHOB. COBET YMPaBIAIOMUX YTBEPAWIT JlOMOTHUTEIBHBI IIPOTOKOI
23 nostOpss 2006 roma. On Obu1 moamucan S5 Mas 2007 roma B Jlunmonrse, ManaBu, u 26 utons
2007 rona B Bene, ABcTpusi.

2. B cootBercTBHH cO cTarbeil 17 JlOMONHUTENBHOTO MPOTOKOJA OH BCTYNWI B CHIIy 26 HIOJS
2007 roxa mocie ero MoAMUCaHUS MPEICTaBUTENIMU MajaBu 1 ATeHTCTBa.

! Bocipousgeneno B noxymente INFCIRC/409.
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Annex

[ononHuTenbHbIN NpoToKon K CornaweHnto
Mexay npasutensctsoM Pecnyonukn Manasu un
MexxgyHapo4HbIM areHTCTBOM MO aTOMHOW
9Heprum o NPMMeHeHUN rapaHTUn B CBA3U
c [loroBopom 0 HepacnpoCTpaHEHUN A0EePHOro
OPYXUS

[NIPUHUMASI BO BHHUMAHUE, uro PecnyOmmka ManaBu (B manpHEHIIEM WMEHyeMas
“ManaBn”) u MexayHapoqHOE areHTCTBO 110 AaTOMHOM OSHEpruu (B JaJbHEWIIEM MMEHyeMoe
"AreHTcTBO") SABIAIOTCS yyacTHHKamu CorJaleHus 0 MPUMEHEHUH TapaHTHil B cBs3u ¢ J[oroBopoM o
HEPaCIpPOCTPAaHECHUH SJIEPHOTO OpYXKus (B maipHelieM mMmeHyemoro "CorjameHwe o TapaHThsax'),
KOTOpOE BCTYMWIO B cuity 3 aBrycta 1992 rona;

YUUTBIBAS xemanue MeXTyHApOIHOTO COOOIIECTBA €Ile OoJiee YKPEIUTh PEKUM SICPHOTO
HEPACIpPOCTPAHCHUSI ITyTEM IOBBIIICHUSI JCHCTBEHHOCTH ¥ 3(PPEKTHBHOCTH CHUCTEMBI TapaHTHI
AreHTCTBa;

HATIOMMWHASI, 49ro ATEHTCTBO TIpH OCYIIECTBICHWW TapaHTHH JOJDKHO VYHTHIBATH
HeO6XOI[I/IMOCTbI I/I36€F3TB CO31aHuA HpeHHTCTBI/IfI 9KOHOMHUYECCKOMY U TCXHOJIOTHUYCCKOMY PA3BUTHUIO
ManaBu Wiy MeXIyHapOIHOMY COTPYTHHYECTBY B O0JIACTH MUPHOU SIEPHON ESTEIBHOCTH; COOTIOATh
JIEVCTBYIOIINE TIOJIOKEHUSI B O0JIACTH OXPaHbI 3[I0POBBs, 0€30MacHOCTH, (YU3NIECKON 3aIUTHI, a TaKKe
JpyTue NeHCTBYIONHE TpeOboBaHMs OE30MAaCHOCTH U IMpaBa OTACIBHBIX JIMI, MPUHUMATHL BCE MEPHI TI0
3alUTe KOMMEPYECKHUX, TEXHOJOTHUYECKUX U TPOMBIIUICHHBIX CEKPETOB, a TaKke Jpyrou
KoH(pUAeHIMaTpHOW NH(OpMANINHU, KOTOpasi CTAHOBUTCS €My H3BECTHOI;

I[MPUHNUMAS BO BHUMAHMUE, uto yacrora mpoBeAEHWs M HMHTEHCHUBHOCTH MEPOIPUSTHH,

yKa3aHHBIX B HacrosmieM [IpoTokone, OyayT TOAIepKMBaTbCs HAa MHHUMAIbHOM YPOBHE,
COOTBETCTBYIOIIEM IIeIIH TTOBBIIIEHNS IEHCTBEHHOCTH 1 3()()EeKTUBHOCTH TapaHTHA ATEHTCTBA;

HACTOSIILMM Manasu 1 ATEHTCTBO COTJIACHITHCH O HHKECTICTYFOIIIEM:



CBs3b MEXAY HACTOAIIIUM ITPOTOKOJIOM U COT'JIAIIEHUEM O T'APAHTUAX

Crarbs 1

ITonoxenust CornaimeHuss o rapaHTHSIX NPUMEHSIOTCA K HactosuieMy [IpoTokonmy B Tol mepe, B
KaKOH OHH COOTBETCTBYIOT MOJIOKEHUSIM Hactosmero lIpotokona u coBMecTMBl ¢ HUMH. B cimydae
NPOTHBOpEUYN MEXKIy MonokeHusiMH CorNalmeHusi O TapaHTHAX M IOJIOXKEHMAMH HACTOSIIEro
IIpoTokona mpuMeHsIOTCs MOJ0KeHHs HacTosmero [IpoTokona.

HPEJOCTABJIEHUE HH®OPMAIIUU

Cratps 2

a. Manasu MMpeaAOCTaBIIACT AI‘eHTCTBy 3a4BJICHUC, COACPIKAILICC:

i)

iii)

vi)

oOmree onvcanne W MH(OOPMALNIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHHUS OTHOCSIIINXCS K
SICPHOMY  TOIUIMBHOMY  IIMKJIY  HAYYHO-HCCICMOBATEIbCKMX W OMBITHO-
KOHCTPYKTOPCKHX palOT, HE CBS3aHHBIX C SICPHBIM MaTepyalioM, OCYIIECTBIIEMBIX
rae-nmudo, KOTOphle (MHAHCHUPYIOTCS, IIONYYMJINM KOHKPETHOE paspelieHue WiIn
KOHTPOJUPYIOTCS WJTH OCYIIIECTBILIIOTCS OT IMEHH Maragu;

OIIPE/ICJICHHYI0 ATEHTCTBOM Ha OCHOBE OXKHIAEMOT'O IOBBIIICHHS AEHCTBEHHOCTU HIIH
3¢ PEKTHBHOCTH W COTJIIACOBaHHYIO ¢ ManaBu MH(pOpMALIMIO O Kacalouleiicss rapaHTuii
JKCIUTyaTallHOHHOM [IeSTeIbHOCTH Ha YCTAaHOBKaX M B MeCTaX  HAaXOXKAEHUS BHE
YCTaHOBOK, I'’I¢ OOBIYHO MCIONB3YETCs SIAEPHBIA MaTepual;

o01ee onrcaHre Kax/JI0ro 3JaH1s Ha KaXXIOW TUIOIIA/IKe, BKIIIOYas €ro MCI0Ib30BaHME,
1, €CJIA 3TOTO HEJOCTATOYHO, - OMUCAHUE €T0 COAEPIKUMOT0. ITO OIMUCAHUE BKIIOYAET
KapTy TaKoM IUIOIIAJIKH;

OmMCcaHWe MaciTada onepaunﬁ 1 KaXI0Iro MECTa HaXO0XICHHA, HMCIOLICTO
OTHOIICHHUE K ACATCIBbHOCTH, y1(a38.HHOf;I B [IPUJIOKCHUU Ix HACTOALIEMY HpOTOKOJ'Iy;

MH(POpPMaIHIO, YKa3bIBAIOIIYI0O MECTO HaXOXKAEHHMS, SKCIUTyaTallHOHHOE COCTOSHHUE H
OLICHOYHbIE TO/OBBIC IPOHM3BOJICTBEHHBIC MOIIHOCTH YPAHOBBIX pYIHHUKOB H
000OraTUTEIbHBIX ~ YCTAHOBOK M  TOPHEBBIX  OOOTaTUTENBHBIX  YCTAHOBOK H
CYIIECTBYIOIIMN TOMOBONH 00BEM MPOM3BOJACTBA TAKUX PYJHHKOB U OOOTaTHUTEIBHBIX
YCTAaHOBOK 751 ManaBu B menoM. MarnaBu IpefocTaBisieT MO 3amnpocy AreHTCTBa
JaHHBIE O CYILECTBYIOIIEM IOZ0BOM O0OBEME IPOM3BOACTBA OTAEIBHOIO PyJHUKA HIH
oOoratuTenbHON ycTaHOBKH. [IpenocraBnenne 3Toit nH(pOpMAaLUN HE TpeOyeT BeACHUS
NOAPOOHOTO yyeTa SiIEpPHOT0 MaTepHana;

HHGOPMAIIHIO OTHOCUTEIHHO UCXOIHOTO MaTepHalia, KOTOPBIN eIle He TOCTUT COCTaBa 1
YUCTOTHI, KOTOPBIC JENAIOT €ro MPHUTOJHBIM ISl HW3TOTOBJICHHS TOIUIMBA FUTU
M30TOITHOTO 0OOTAIIEHHNS, BKITIOYAIOIIYIO:

a) KOJINYECTBA, XUMHUYECKHUH COCTaB, HCIOJb30BAaHUE WM MPEanojaracMoe
UCTIONIF30BaHME TAKOTO MaTepHana, HE3aBUCHMO OT €ro SAepHOTrO MU
HESZICPHOTO HWCIOJIB30BaHUS, I KKIOrO MeCTa HaxXOXKACHHS B Marasu, B
KOTOPOM TaKOW Marepuaq NPUCYTCTBYET B KOJMUYECTBAX, MPEBBIIIAIOIINX
JIECATh METPHUECKUX TOHH ypaHa W/WIIM JBaIaTh METPUYECKUX TOHH TOPHS, a
JUIST IPYTHX MECT HaXOXKICHHS C KOJMYIeCTBaMH 0ojiee OIHON MeTpHIecKOi
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vii)

viii)

TOHHBI - 00I1Iee KOJIIMUYECTBO sl ManaBy B IIEJIOM, €CIH 3TO 00IIee KOJINIECTBO
MPEBBINIACT ECATh METPUUCCKUX TOHH YpaHa WITH JIBA/IIATh METPUUECKUX TOHH
topusi. Ilpemocramienue 3Toit MHPOPMAMK HE TpeOyeT BEICHHS MTOAPOOHOTO
ydera sIepHOTO Marepuaa;

b) KOJIMYECTBA, XHMHYECKUH COCTaB M IIYHKT Ha3HAYCHUS Ka)kaon SKCHOpTHOﬁ
ITOCTaBKU u3 MajilaBu Takoro Mar€puajia i1 KOHKPETHBIX HEAIACPHBIX nesen B
KOJIMYCCTBAX, MMPEBIMIAOIINX:

1) JecATh METPUYeCKMX TOHH YypaHa, WM UIA TOCIEeNOBATEIbHBIX
SKCHOPTHBIX MTOCTaBOK ypaHa n3 MaiiaBu B OJJHO M TO K€ TOCYAapCTBO,
KaxJas U3 KOTOpPBIX MEHEe JEeCSITH METPUYECKHX TOHH, HO CyMMa
KOTOPBIX TIPEBBIIIACT JECATh METPHUECKUX TOHH B TEUCHHUE TOAa;

2) ABaauaTb MCTPUYCCKUX TOHH TOpUA, WIHM [JId TOCICA0BATCIBHBIX
9KCHOPTHLBIX MMOCTABOK TOPHS U3 MaaBu B OIHO U TO K€ roCcyaapcTBo,
KaXXIasa M3 KOTOpPBIX MECHEC ABaAlaTh METPUYECKUX TOHH, HO CyMMa
KOTOPBIX NPEBBIMIACT ABAAATHE METPUICCKUX TOHH B TCUCHUE I'0/1a,

C) KOJIM4YCCTBA, XAMHAYCCKUH COCTaB, MECTO HaXOXJICHHA B HACTOAMIEEC BpPEMI U
HCIIOJIb30BaHUC WJIM MPEAINoJaracMoc HCII0JIb30BaHUC Ka)KIoi HMHOpTHOﬁ
IOCTaBKM B MajaBu Takoro Marepuajia sl KOHKPETHBIX HEAACPHBIX LieJIe B
KOJIMYECTBAX, MPCBBIMIAOMINX !

1) ACCATL MCTPUYCCKHUX TOHH YpaHa, WIM I TOCICA0BATCIbHBIX
HUMIIOPTHBIX IMOCTABOK YypaHa B MaﬂaBH, KaXZass U3 KOTOPBIX MCHEC
JACCATU METPUYCCKUX TOHH, HO CyMMa KOTOPBIX IIPEBBINIACT ICCATH
METPUYCCKUX TOHH B TCUCHHEC I'0JIa,

2) JBAINATE METPUYCCKMX TOHH TOPHWS, WIH IS IOCIIEIOBATEIHHBIX
UMIIOPTHBIX TTOCTABOK TOpHsI B MainaBu, Kakaas M3 KOTOPBIX MEHEee
JIBAJIIIATH METPUYSCKMX TOHH, HO CyMMa KOTOPBIX IIPEBHIIIACT
JIBA/IIIATh METPUIECKUX TOHH B TEUYEHHE TO/1a;

Opd TOM TIOHMMAaHWH, 4YTO MpeACTaBlieHHEe WH(QOpMAIlMM O TaKOM MaTepHae,
MpeHA3HAYSHHOM Il HESAEPHOTO WCIIONIb30BAHUS, TOCIE TOTO KaK OH JOCTHTHET
OKOHYATEIhHOW (POPMBI CBOETO HESIIEPHOTO HCIOIh30BaHMUs, HE TPEeOyeTcs;

a) MH()OPMAIMIO OTHOCHUTENBFHO KOJNWYECTB, BUAOB HCIIOJB30BAHUA M MeECT
HAXOXIEHUA SAIEPHOTO Marepuana, OCBOOOXKIEHHOTO OT TapaHTHH B
COOTBETCTBUH CO cTaTheit 36 Cornamenus o rapaHTusx;

b) WHQOPMAIMIO OTHOCHUTENBFHO KOJHMYECTB (KOTOpass MOXET HWMeTh (GopMy
OIICHOK) M BHUJIOB HCIIOJB30BAHUS B K&KIOM MECTE€ HAXOXKICHHS SIEPHOTO
Mareprana, OCBOOOXICHHOTO OT TapaHTHH B COOTBETCTBHH CO CTaTheil 35 b)
Cornamenus o TapaHTHIX, HO ellle He HaXOISAIIEeToCcs B OKOHYATEIbHOH (hopme
JUISL HeSIIEPHOTO HCTIONB30BaHMS, B KOIMYECTBAX, PEBBIIIAONINX YKa3aHHBIC B
cratbe 36 CormnamreHust o TapanTusx. llpenocraBinenue 3Toi UHGOpPMAIMK HE
TpeOyeT BeleHus MOAPOOHOT0 yueTa AepHOro MaTepuaa;

WHGOPMAIIMIO OTHOCUTENFHO MECTa HAXOKICHUS W JTabHEUIICH 06pa6OTKI/I 0OTXOJ0B
CpPEIHETO  WJIM  BBICOKOTO  ypOBHS ~ aKTUBHOCTH, COJEpKAaIlUX  IUTyTOHUH,
BBICOKOOOOTAIIEHHBI ypaH WiIH ypaH-233, B OTHOIIEHHWH KOTOPBIX IPHMEHEHUE
rapaHTHid OBLIO MPEKPAIIECHO B COOTBETCTBHH O cTarheil 11 CormamieHus 0 rapaHTHIX.
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Jns memu NaHHOTO IMyHKTa "nmanbHeimas oOpaloTka" He BKIIIOYACT MEpeyNaKoBKY
OTXO/I0OB WJIM HX JalbHeilllee KOHIWIMOHMPOBaHWE, HE MpeaycMaTpUBaroNee
pa3zIeNIeHNs 2IIEMEHTOB, TS XpaHEeHHS HIIN 3aXOPOHCHUS,;

CJICAYIOIIYHO I/IH(I)OpMaLII/IIO OTHOCHUTCIBbHO  COIJIaCOBAaHHOI'O 060pyI[OBaHI/I$I n
HCAACPHOI'0 MaTcpurajia, NEPCUUCIICHHBIX B IIPHUJIOKCHUN II:

a) N0 KaKIOW ODKCHOPTHOW NOCTaBKe W3 MaslaBu Takoro OO0OpYIOBaHUS W
MarepHana: uaeHTUUKAIKs, KOJIWYECTBO, MECTO MPEAIoIaracMoro
UCIIOJIb30BaHKUA B TOCYJapCTBe-TIONydaTedae U Jlara WIK B COOTBETCTBYIOILMX
ClTy4asix o)KuaeMas Jata SKCTIOPTHOM MOCTaBKH;

b) 0 KOHKPETHOMY 3alpocy ATEHTCTBAa, TOATBEpXkKICHHE MamaBn Kak
UMITOPTUPYIOLIUM TOCYAIAPCTBOM UH(OPMAIIMH OTHOCHTEIIBHO HKCIIOPTa TAKOTO
000pyIOBaHUs M MaTeprana B MayaBu, PeJOCTaBICHHONH ATEHTCTBY IpyTHM
TOCYIApCTBOM;

o0mue IIaHbl Ha TPEACTOSAIINA NECATUICTHUN TEpHOJl, MMEIOIIHNE OTHOIICHHE K
Pa3BHUTHIO SIEPHOTO TOIUIMBHOTO IWKIA (BKIOYAs TUIAHHPYEMbBIE OTHOCSIIHECS K
SIIEPHOMY TOTUIMBHOMY ITUKJTY HAyYHO-UCCIIEI0BATENBCKUE U OTIBITHO-KOHCTPYKTOPCKUE
paboThl), KOTZIa OHU YTBEPKIEHBI COOTBETCTBYIOIIMMU KOMIIETCHTHBIMH OpTraHaMH B
Manasu.

ManaBu npuiaraet Bce pa3yMHBIE YCHUIINS, C TEM YTOOBI MPEI0CTaBUTh ATEHTCTBY CIEIYIOIIYIO
uH(pOopMaIHIO:

i)

oOmree onvcaHne W MH(OOPMALNIO, YKA3bIBAIOIIYI0 MECTO MPOBEICHHUS OTHOCSIIINXCS K
AACPHOMY TOILIMBHOMY UKITY HAaYYHO-UCCICAOBATCIILCKUX u OIIBITHO-
KOHCTPYKTOPCKHX paboT, HE CBS3aHHBIX C SICPHBIM MaTepUalioM, KOTOPhIE KOHKPETHO
OTHOCSTCS K 00OTaIleHHIO, TIepepadoTKe SIAEPHOTO TOIUTMBA MIIH K 00pabOTKe OTXOJ0B
Cp€aHETO NI BBICOKOI'O YPOBHA AKTUBHOCTH, coacpiKalmnx HHYTOHHﬁ,
BBICOKOOOOTAIICHHBIN YpaH WK ypaH-233, OCYIIECTBIAEMBIX Tle-T1u00 B Manasu, HO
KOTOphIe HE (UHAHCHPYIOTCS, HE TIONYyYMIHM KOHKPETHOTO pa3pelieHus] WM He
KOHTPOJUPYIOTCA MarnaBu WM HE OCYIIECTBIISIOTCS OT MMeHH ManaBu. [ns uenu
JIAHHOTO TMyHKTa "00paboTKa" OTXOMIOB CPETHETO WIIM BHICOKOTO YPOBHS aKTUBHOCTH HE
BKJIFOUAeT  TIEPEYNaKOBKY  OTXOJOB WM WX  KOHAWIMOHHPOBaHWE,  HE
MpeayCMaTPUBAIOIIEE Pa3IeTICHUS SIIEMEHTOB, ISl XPaHEHHS FITH 3aXOPOHEHHS;

oOmiee oOmMUCaHWEe JACATSIBHOCTA W CBEACHUS O JIMIE WM OpraHu3allvy,
OCYIIECTBIISIIONIMX TakKyl JIEATEIbHOCTh B ONPEJCIICHHBIX ATEHTCTBOM MeECTax
HAXOXJICHHS 3a TpelellaMH IUIOIIAIKH, KOTOPBIC, [0 MHEHHIO ATEHTCTBA, MOTJIU Ol
(hyHKIIMOHAITLHO OBITH CBSI3aHKI C ACATEIBHOCTBIO Ha ATOMH iomaake. [IpenocraBnenue
TakoW WH(OpPMAIMK SBISETCS TPEAMETOM KOHKpEeTHOro 3ampoca AreHTcrBa. OmnHa
MPENOCTABIISIETCSA B KOHCYJIbTAIlUU C ATEHTCTBOM 1 CBOEBPEMEHHO.

Ilo 3ampocy AreHtcTBa ManaBu JaeT YTOYHEHHS WM pa3biCHEHUs 000U HWHGOpMAIIH,
MIPEIOCTaBICHHON B COOTBETCTBUM C HACTOSIIEH CTaThel, B TOM CTENEeHH, B KOTOPOH OHA UMEET
OTHOIIICHUEC K LICIIN FapaHTHﬁ.



Cratpsa 3

Manasu npenocranisier AreHTCTBY B TeueHue 180 qHel mocie BCTyIUIeHHS B CHITY HACTOSIIIErO
[porokona uHpOpMAIINIO, O KOTOPOI TOBOPUTCS B CTaThe 2.4 1), iii), iv), V), vi) a), Vii) ¥ X) 1 B
cratbe 2.b i).

MaaBu mpefocTaBisieT ATEHTCTBY 10 15 Mas Kaxmoro roga OOHOBICHHYIO MH()OPMAITHIO, O
KOTOpPOM TOBOPUTCS B IyHKTE a. BHIIIE, 3a MEPUOJ, OXBATHIBAIOIIMN MPEAIICCTBYIONIHIA
KaneHaapHeid Ton. Ecnmm panee mpemocraBieHHas WH(GOpPMAIUS OcCTanach 0e3 W3MEHEHHWH,
ManaBu yBemoMisieT 00 3TOM.

ManaBu npenocTaBisier AreHTCTBY A0 15 Mas KakJIoro roja WH(GOPMAIUIO, ONPEICICHHYIO B
cTarbe 2.a.vi) b) u ¢), 3a mepro, OXBaTHIBAIOIIHINA TIPEIIICCTBYONTNI KaJICHIAPHBIH TO/.

ManaBu eXeKkBapTalbHO TMPEAOCTAaBIsIeT ATEHTCTBY HH(GOPMALUIO, ONPENCNCHHYIO B CTaThe
2.a.ix) a). Dta MHPOpPMAIHS NPEIOCTABISACTCS B TCUCHHUE IECTUACCATH THEW MOCIe OKOHYAHUS
KaKJIOTO KBapTaja.

ManaBu npenocraBisieT ATEHTCTBY HH(MOPMAIIUIO, ONpEIeIeHHyI0 B cTarthe 2.a.viii), 3a 180
JTHEH IO OCYIIECTBIICHUS JaTbHEHINEH 00paboTKH, M 10 15 Mas KakIoro roja HHPOpMaIuo oo
M3MEHECHUSIX MECT HaxOXKICHHS 32 TIepPUOJ], OXBATHIBAIOIINIA NPEIIIECCTBYIOIINNA KaJeHIApHBIA

rono.

ManaBu U ATEHTCTBO IOTOBAPHBAIOTCS O BPEMEHM M YacTOTE IMPENOCTaBICHHs HH)OpPMAIIH,
OIIpEe/ICNICHHON B CTaThe 2.a.ii).

MasaBu mpenocTaBisieT ATEHTCTBY HH(DOPMAITHIO, ONIPEIeSICHHYIO B cTaThe 2.a.iX) b), B TeueHue
HIECTUICCSTH JHEH T0CiIe MOCTYILICHHS 3a1poca OT ATEHTCTBA.

IIOHOJIHI/ITEJIBHBIﬁ JOCTYII
Cratbsa 4

HI/DKCCJ'IG,I[YIOH.IGC MNPUMCHSCTCA B CBA3M C OCYHICCTBJIICHHMCM JOMNOJHHUTCIBHOIO JOCTyIa B

COOTBETCTBHH CO CTaTheH 5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBHUT LEIIN MEXAaHUCTUYCCKU UJIM CUCTEMATHYCCKU IPOBEPATH I/IH(l)OpMaHI/IIO, 0
KOTOpOﬁ TOBOPUTCH B CTAThC 2, OJTHaKO ATEHTCTBO HMEET HAOCTYII K:

1) TFO00OMYy MECTy HaxOXKACHHs, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHON OCHOBE C IIeJIbI0 00ECTICUeHUST YBEPEHHOCTH B OTCYTCTBUHU HE3asBICHHBIX
SIEPHOTO MaTeprasa 1 JAesTeIbHOCTH;

i) TFO0OMY MECTy HaxOXKAEHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM c., B IEIIX
pelIeHus BONPOCA, CBS3aHHOTO C MPaBWIBHOCTBIO M MOJHOTOH HMH(OpMaimy,
MPENOCTABIICHHON B COOTBETCTBUM CO CTaThel 2 WM B LEISIX YCTpPaHEHUSA
HECOOTBETCTBUSI, CBA3aHHOTO € 3TOM nH(opMaImeii;

iii) TF000MY MECTY HaXOXKICHHS, O KOTOPOM TOBOPHTCS B CTaThe 5.a. iii) B TOH cTereHH, B
KOTOPO# 3TO HEOOXOOUMO ATEHTCTBY JUIS TOATBEPKICHHS JUIs Leled TapaHTHH
3asBJICHUS] ManlaBu O cTaTyce YCTaHOBKHM WJIM MECTA HAaXOXKICHUS! BHE YCTAHOBOK, IIIE
paHee 0OBIYHO HCIIOIBb30BAJICS SIIEPHBII MaTepua, Kak CHATBIX C 9KCILTyaTalluH;



i) 32 WCKIIIOUYCHHWEM CJIydyaeB, YKa3aHHBIX B MYHKTE ii) HIKE, ATCHTCTBO HAIpaBIsieT
ManaBu npeaBapuTebHOE YBEAOMIICHHE O AOCTYIIE MO KpailHel Mepe 3a 24 yaca;

i) B OTHOIIEHWH JOCTyNa K JIIOOOMYy MeECTy Ha IUIOIIaJIKe, KOTOPBIM 3ampaimiBaeTcs B
COYETaHHU C TIOCCHICHUSMH JUIi TPOBEPKH HH(POPMAIUK O KOHCTPYKIMH WIH C
MHCHCKUMSIMU ISl CIELMANbHBIX LEJNeH WM OOBIYHBIMH HHCIEKUUSIMHA HA 3TOH
IUIOIIAKE, CPOK MPEIBApUTEIBHOIO YBEAOMJIEHMS, €ClId ATEHTCTBO oOpaimaercst ¢
3ampocoM 00 3TOM, COCTaBIsIeT, IO KpaidlHeH Mepe, [Ba Yaca, OJHAaKO B
UCKITFOUMTENIBHBIX 00CTOSATENBbCTBAX, MOXKET COCTABUTH MEHEE JIBYX YacoB;

MIPEIBAPUTEIILHOE YBEAOMIICHHE HAIMpPABISIETCS B IHUCBMEHHOM BHJIE M B HEM KOHKPETHO
YKa3bIBAIOTCS MPHYKMHBI JIOCTYIIA U JCATEIBHOCTh, KOTOpas JOJDKHA OBITh OCYIIECTBIICHA BO
BpEMsI TAKOTO JIOCTYTIa;

B CJIyyae BONPOCA MM HECOOTBETCTBHUsI ATEHTCTBO MpenocTasisieT MajaBu BO3MOKHOCTh JaTh
Pa3bsICHEHHE M CIIOCOOCTBOBATh PELICHUIO 3TOrO BOMNPOCA WIM YCTPAHEHHIO 3TOrO
HECOOTBETCTBUS. Takas BO3MOXKHOCTb OyIeT NPEAOCTaBILITHCA 10 HAIpPABIECHHS 3ampoca o
JOCTYTE, €CIM TOJbKO ATEHTCTBO HE COYTET, YTO 3aep)KKka B IPENOCTaBICHWH IOCTYIA,
BO3MOYKHO, HaHECEeT yIepO LienH, ¢ KOTOPOH 3amparInBacTcsl 3TOT JOCTyl. B mobGom cimydae
ATEHTCTBO HE AeNaeT KaKUX-I100 BHIBOAOB B OTHOLLIEHHH BOIIPOCA MM HECOOTBETCTBUS JI0 TEX
nop, noka Mamnaeu He Oy/IeT IpeIOCTaBlIeHa TaKass BO3MOXKHOCTB;

ecmn ¢ MajaBu He JOCTUTHYTO HHOM JOTOBOPEHHOCTH, AOCTYI OCYLIECTBISAETCS TOJBKO B
TeueHHne OOBIYHOTO paboyero JHS;

ManaBu HMMeEeT NpaBO Ha CONPOBOXKAECHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
MPEACTABUTEIIMA ManaBH IIPH YCIOBUH, YTO 3TO HE 3aIeP/KUBACT BBINOIHEHUE HHCIIEKTOPaMHU
cBOMX (DYHKIIMI MITM HHBIM 00pa3oM He MPENSATCTBYET ITOMY.

Cratps 5
MaaBu npeocTaBisieT AreHTCTBY JOCTYII K:
1) TF000MY MECTy Ha IJIOILAJIKE;

i) TOO0OMYy MECTy HaxOXACHHWS, ONpeAcicHHOMY MajaBd B COOTBETCTBHH  CO
craTbeil 2.a.v)-viii);

1ii) MO00H CHATOM € DKCIUTyaTallil YCTAaHOBKE FUIM CHATOMY C DKCIUTyaTalldd MeECTy
HaxXO0XXJICHHA BHE YCTAHOBOK, I'/IC paHCC 0OBIYHO MCIIOJIL30BAJICS HIleprIﬁ Marepuai;

TF000MY MECTy HaxXOXKICHHUs, ONpeleliecHHOMY MaiaBu B COOTBETCTBHM CO CTaTheH 2.a.1),
cTarbeii 2.a.1v), craTheit 2.a.i1X)b) wimu ctaThei 2.b., TOMHUMO TeX, 0 KOTOPBIX TOBOPHUTCS B ITyHKTE
a.l) BBIIIE, TIPU YCJIOBUH, YTO, €CIi MaJlaBd HE HMMEET BO3MOXHOCTH IPEIOCTaBUTh TaKOH
JOCTyn, ManaBu mpuiaraeT Bce pa3yMHbIE YCWIIHS IS HE3aMEITHTENFHOTO yIOBIETBOPEHUS
TpeOoBaHMI ATEHTCTBA C TIOMOIIBIO HHBIX CPEIICTB;

TF000MY MECTy HAXOXICHUS, ONpEleICHHOMY ATEHTCTBOM, IOMHMO TE€X MECT HaXOXKAEHHUS, O
KOTOPBIX TOBOPHUTCA B IyHKTax a. U b. BhIIe, B LEMSX OTOOpa Mpod OKpysKarowmeld cpenbl B
KOHKPETHOM MECT€ HaxXO)KICHHS IMPHU YCIIOBHHM, YTO, eclii MayaBu He MMEeT BO3MO)KHOCTH
OpEeNoCTaBUTh  Takod  JocTyn, ManaBu mpwiaraeT Bc€  pa3yMHBIE  yCHIUS A



HE3aMEIJINTEIBHOTO  YIOBICTBOPEHUSI TpeOOBaHMI ATEHTCTBA B MPHISKAIIMX MECTax
HaXOK/ICHHS WITU C TIOMOIIIBIO MHBIX CPEJICTB.

Cratng 6
IIpu ocyIecTBIEHHHN CTaThH 5 ATEHTCTBO MOKET BBITIONHATE CIICAYIOIIHNE BUIBI NEATCILHOCTH:

B OTHOIIICHUM JIOCTYIIa B COOTBETCTBHM CO CTaThel 5.a.1) wiw iii): BU3yalilbHOE HaOJIO/IEHHE,
0oTOOp MPOO OKPYXKAOIICH CPEeIbl; WCIOIh30BAHUE YCTPOUCTB ISl OOHAPYKCHUS M U3MEPCHUS
panuainyy; oneyaThblBAHUE M MPUMCEHEHUE IPYTruX HUACHTU(MUIMPYIONIMX M YKa3bIBAIOIIMX Ha
BMEIIIATEIBCTBO YCTPOMCTB, OMpPEACICHHBIX B J[OMONHUTENBHBIX TOJIOKCHUSAX, MPUMCHCHUE
JIPYTHX OOBEKTHBHBIX Mep, TEXHHYECKash OCYIIECTBIMOCTh KOTOPBIX ObLIa MOATBEP)KACHA U
UCIIOJIL30BAHUE KOTOPBIX ObLIO coriacoBaHo COBETOM yHpaBIIONMX (B AajIbHEHIIIEM
umenyeMbM "CoBeT") 1 Mociie KOHCYbTALUN MeXay AreHTCTBOM U Maiasu;

B OTHOIICHHWH JIOCTYTIa B COOTBETCTBHU CO CTaThel 5.a.i1): BU3yalbHOE HAOJIOACHWE; IOICUCT
VUETHBIX €IWHUI SIIEPHOTO MaTepualia; Hepa3pyllalone HU3MEpeHusT W OoTOop Ipoo;
WCIIONIF30BaHNE YCTPOMCTB Ui OOHApY)KEHHSI W W3MEpeHHs paaualliil, M3yYeHHE YUYETHBIX
JIOKYMEHTOB, KaCaroIINXCs KOJIMIECTBA, MPOMCXOKICHNS M Pa3MeIlleHHsT MaTepuaia; 0T0op mpod
OKpPY>KaIOIICH Cpefpl; MPUMEHEHUE APYTHX OOBEKTUBHBIX MEp, TEXHUYECKAs OCYIIECTBUMOCTD
KOTOPBIX OblIa MOATBEPIKACHA U MCIIONB30BaHUE KOTOPBIX ObLIO corsacoBaHo COBETOM M TOCIE
KOHCYJbTalUi Mex 11y AreHTcTBOM U Manasu;

B OTHOIIIEHHHU JIOCTYIa B COOTBETCTBUU CO CTaThel 5.b.: BH3yallbHOE HaOMIOJIeHHE; 0TOOp TPOd
OKpYIKaroIled Cpebl; UCTIONB30BAHNE YCTPOMCTB Jjisi OOHApYKEHUS M U3MEPEHUS paJIvalliy;
M3y4YeHNE KacalOMXCs TapaHTHH TMPOW3BOJCTBEHHBIX M OTTPY30YHBIX YYETHBIX IOKYMEHTOB;
IIPUMCHCHHUC JPYyrux 00BEKTHBHBIX MEp, TEXHUYCCKasA OCYIIECTBUMOCTb KOTOPBIX ObLIa
TIOJITBEPIK/ICHA ¥ MCIOJIh30BaHUE KOTOPBIX ObLIO coriacoBaHo COBETOM U TOCHE KOHCYIIBTAIUH
Mexay ATeHTCTBOM U Manasu;

B OTHOIIIGHUH JIOCTYIa B COOTBETCTBUM CO CTaThel 5.C.: 0TOOp Mpo0O OKpYIKaroIlei cpeipl U B
Clydae, ecClii pe3yJbTaThl HE IMO3BOJISIOT PEIINTh BOIPOC WM YCTPAHUTH HECOOTBETCTBHE B
MECTE€ HAaXOXJEHUS, ONpPEJIEIeHHOM ATEHTCTBOM B COOTBETCTBUM CO  CTaTheil 5.c.,
UCIIOJIL30BAaHUE B OTOM MECTE HAXOXJIEHHS BH3YAJLbHOTO HAONIOJICHUS, YCTPOWCTB IS
OoOHapyXEeHUS W W3MEpEeHUs paaualliil U TPUMEHEHHE IO COTJIACOBaHUIO MeXAy ManaBu u
ATEHTCTBOM JPYTUX OOBEKTHBHBIX MEP.

Crarpst 7

[lo mpocebe ManaBu AreHTCTBO M ManaBu AOroBapHBAaOTCA B OTHOIICHUH PETYIUPYEMOTO
JOCTylla B paMKax HAcToAlero I[IpoTokona ¢ NEeNnbl0 MPEJOTBPAIICHHS —PACKPBITHUS
YYBCTBUTEIIBHOM C TOYKH 3PEHHS SJIEPHOTO PACIPOCTpaHEeHHs WHGOPMAIMH, BBIMOJTHEHUS
TpeOOBaHUN 0€30MaCHOCTH WM (PU3MYECKOW 3alIUThI WM C IIENbI0 OOCCIECUYCHUS 3allluTh
HaXOJAIIEHCA B YacTHOM COOCTBEHHOCTH WM KOMMEPUYECKH YYBCTBUTCIHHOW HWH(MOPMAIIWH.
Takue NOTOBOPEHHOCTH HE MPEMATCTBYIOT ATEHTCTBY OCYIIECTBISTH AEATENHHOCTh, KOTOpAs
SBJISICTCS. HEOOXOMUMOW s oOecrieueHus] yOeMUTENIbHOW YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SIIEPHOTO MaTepHalia U JESTeIbHOCTH B COOTBETCTBYIOIIEM MECTE HAXOXKACHHUS,
BKJTEOYAs PEIICHUE JTFOOOTO BOMPOCA, OTHOCSIIETOCS K TPABUIILHOCTH U MTOJHOTE HHPOPMAITHH, O
KOTOpOH TOBOPUTCA B CTaThe 2, WIM YCTpaHEHHWE HECOOTBETCTBHS, OTHOCSINErocs K ATOM
uHpopmanmu.



b. ManaBn MOXeT TpH TPENOCTABICHUH WH(OpMAaIi, O KOTOPOH TOBOPUTCS B CTaThe 2,
uH(OPMUPOBaTh ATEHTCTBO O MECTaX Ha IUIOIIAJKE WIM B MECTe HaxXOXKICHHS, HAa KOTOPBIX
MOYET IIPUMEHSATHCS PETYINPYEMBIN JOCTYII.

C. HO BCTYIJICHUA B CUITY TIFOOBIX HCO6XO,E[I/IMBIX HOHOJ’IHI/ITCJ'IBHBIX MOJIOKECHUIT MajiaBu MOXKET
HpI/I6CI‘HyTL K pEeryJnpoOBaHHIO JOCTYyIIa B COOTBECTCTBUU C IOJIOXKCHUSIMU ITYHKTA a. BBIIIC.

Cratbg 8

Huuto B Hactosimem [IpoTokosne He mpensTcTByeT ManaBu MPeAOCTaBIATE ATEHTCTBY JOCTYH K
MeCTaM HaXOXKICHHS B JIONIOJHEHHE K TEM, O KOTOPBIX TOBOPHUTCS B CTAaThiX 5 W 9, WIM TPOCHUTH
ATEHTCTBO O MPOBEICHHH JIEATEIBLHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HaXOXICHHs. ATEHTCTBO
He3aMeJUTUTENIbHO MPHJIaracT BCEe Pa3yMHBIC YCHIIHS IS OCYIICCTBIICHHS JCHCTBUI B COOTBETCTBUH C
TaKoi mpocsO0H.

CraTtpa 9

MarnaBu mpeocTaBisieT ATEHTCTBY JOCTYII K MECTaM HAaXOXKIICHHS, OIpeIeIeHHBIM ATEHTCTBOM
JUIst 0TOOpa TPoO OKPY’KAIOIIEH Cpebl Ha OOUIMPHONW TEPPUTOPHUH, TIPU YCIOBUH, YTO eciii MarnaBu He
MMEET BO3MOXKHOCTH TMPENOCTaBUTh TaKOH AOCTYH, TO MayiaBu mpuiaraetr Bce pasyMHbBIC YCHIMS IS
YIOBIICTBOPEHUS TPEOOBaHMI ATEHTCTBA B aIbTEPHATUBHBIX MECTaX HAXOKICHUS. ATEHTCTBO HE
3ampaliyBaeT TakOM JOCTyNm A0 TeX TOp, MoKa OTOOp Mpo0 OKpysKaromied cpeipl Ha OOLIMPHOI
TEPPUTOPHU U TPOLEAypHBIE MEpHI IJIsl €ro MpOoBeleHUs He yTBepikAeHbI COBETOM W HE MPOBEACHBI
KOHCYJIBTAIllMU My ATEHTCTBOM M MaiaBu.

Cratpa 10
ArenrctBo uadopmupyet Manasu o:

a. JACATCIbHOCTH, OCymeCTBHCHHOﬁ B paMKax HACTOALICTO HpOTOKOJ'Ia, BKJIIO4Yasa ACATCIIBHOCTb B
OTHOIICHUH JTFOOBIX BOITPOCOB HIIN HeCOOTBeTCTBHﬁ, KOTOPBIC ATEHTCTBO JTOBEJIO 0 CBEICHHS
MaHaBI/I, B Opeaeciax MEeCTUACCATU JHEH mocnie OCYHICCTBJICHHUA ATEHTCTBOM  3TOH
JACATCIbHOCTH,

b. pe3ynbTarax NesSTeTbHOCTH B OTHOIICHWH JIOOBIX BOMPOCOB WM HECOOTBETCTBHUM, KOTOPHIE
ATEHTCTBO JIOBEJO JI0 CBejicHHMsS MayaBu, 1Mo BO3MOXKHOCTH CKOpee, HO B JIFOOOM citydac B
TeUeHHE TPHUIATH JHEH IMoCTe OTydeHHsS ATEHTCTBOM 3THX PE3YJIbTaTOB;

c. BBIBOJIaX, KOTOPBIC OHO CJCNAl0 B PE3yJbTaTe CBOCH JEATENBHOCTH B COOTBETCTBHU C
HacTosiwM [IpoTokonioM. Takue BBIBOBI MPETOCTABISIOTCS €KETOTHO.
HA3BHAYEHMUE UHCIIEKTOPOB ATEHTCTBA
Cratesa 11
a. 1) I'eHepasibHbIil qUpekTop yBemomiseT ManaBu 00 yTtBepxiaeHur CoBETOM JHO00ro
JIOJDKHOCTHOTO JIMIla ATEHTCTBA B KayeCTBE MHCIIEKTOpA Mo rapanTusM. Ecin Manasu

HC H3BCIIACT FeHCpaJ'ILHOI‘O JUPCKTOpa O CBOEM OTKJIIOHCHHHU TAaKOro JOJIZKHOCTHOT'O
JIMa KaK HWHCIICKTOpa JId MaiaBu B TeucHUE TPpEX MECCALCB TIIOCIIC TOJYUCHUA



yBemoMiIeHUsT 00 yTBepkaeHHH (CoBETOM, WHCIIEKTOP, O KOTOPOM TaKUM 00pa3om
yBenomieHa MaaBy, cuuraeTcs Ha3HaYeHHbIM B MasaBu.

i) I'enepanpHBIN TUpEKTOp, ASHCTBYS B OTBET HA Mpochk0y MasaBu WM M0 COOCTBEHHON
MHULMATHBE, He3aMeIUTMTENbHO HH(opMupyeT ManaBu 00 OT3bIBE Ha3HAUCHUS JTIOOOTO
JOJDKHOCTHOTO JIMLA B KAYECTBE MHCIIEKTOpa A1t Manasu.

b. YBenomieHue, 0 KOTOPOM TOBOPHUTCS B IyHKTE a. BBIIIE, CUMTACTCS MOMYUYCHHBIM MamnaBu uepes
ceMb JHEH Iocie JaThl HalpaBIeHHsS ATEHTCTBOM TakKOTO YyBeAOMIIeHHs MajaBu 3aKa3HOM
KOPPECIIOH/ICHIIUEH.

BU3bI
Cratpg 12

MarnaBu B TeYeHHE OIHOTO Mecsla IIOociie IONMy4YeHHUs 3ampoca 00 3TOM, NPEIOCTaBISeT
yKa3aHHOMY B TaKOM 3alpoce Ha3HAYeHHOMY MHCIIEKTOPY COOTBETCTBYIOIIYI0 MHOTOKPaTHYIO
BBE3/IHYIO/BBIC3THYIO W/WIM TPAH3UTHYIO BH3BI, KOTOpBIE TPEOYIOTCS Aisi OOEeCIieYeHHs HHCIEKTOpPY
BO3MO)KHOCTH Bb€3/la M MpeObIBaHUS Ha TeppUTOpWH MasaBu B IeSIX BBITIONHEHUS ero/ee (QyHKITHHA.
JlroOble 3ampoIieHHble BHU3bI JEHCTBUTENBHBI HE MEHee OJHOTO Tojla M B Cllydyae HEOOXOJUMOCTH
BO300HOBIISIIOTCS HA IEPHO]] HA3HAYECHHSI HHCTIEKTOpa B Manasu.

JOINMOJHUTEJBHBIE ITOJOXEHUSA
Cratps 13

a. B Tex cmywasx, xorma ManaBu win ATEHTCTBO YKa3bIBalOT Ha HEOOXOJWMOCTH OIpEACIHUThH B
JIOTIOTHUTENBHBIX TTOJIOXKEHUSIX, KakKuM 00pa3oM CleAyeT MPUMEHSITh MEPHI, M3JI0KEHHbIE B
HacrosmeM [Ipotokone, ManaBu W ATEHTCTBO COTJIACOBBIBAIOT Takue JlOMONMHUTENBHBIC
TIOJIOKEHHSI B TEUEHHE JIEBSIHOCTA JHEM MOCIIE BCTYIUIEHU B CHIly HacTosiero [IpoTokona munu,
B TEX CIIy4asX, KOTJa yKa3aHue Ha HeOOXOAUMOCTh TaKUX J[OTOHUTENEHBIX MTOJIOKEHUH TaeTCs
Iocjie BCTYIUIEHUS B CHIIy Hacrosiuero IIpoTokona, - B TeueHHE AEBSHOCTA THEH MOCiE NaThl
TaKoOro yKa3aHUsl.

b. Jlo BCTyIUTEHUS B CHITY JIFOOBIX HEOOXOMUMBIX JIOTIOTHUTETBHBIX MTOJIOKEHUH ATEHTCTBO UMEET
IIPAaBO MPUMEHATH MEPBI, U3JI0KEHHBIE B HacTosueM [IpoTokoue.

CUCTEMBI CBAI3HU
Cratpg 14

a. MaaBu aet paspeiieHue AreHTCTBY CBOOOIHO MCIIOJIb30BATh JJIsl CIYKEOHBIX 1€ CUCTEMBI
CBSI3M MEX]y MHCIIEKTOpaMHu ATeHTCTBa B ManaBu U [[eHTpaibHBIMH yUPEIKACHUIMH ATCHTCTBA
W/WJIA pErHOHATBHBIME OIOPO, BKJIIOYAs Tiepeaavyy B HEaBTOHOMHOM HJIH aBTOHOMHOM PEXHME
UHQOpMAIHH, OCTYIAIONIEH OT YCTPOICTB, yCTAHOBJIEHHBIX ATEHTCTBOM B LIENAX COXPaHEHHS
W/Wii HAOJFONICHHSI, WJIH U3MEPCHUS, U 00ECIICUMBACT 3alIUTy TaKOH CBs3U. ATEHTCTBO MOCIE
KOHCYJbTalMid ¢ MajaBu MMeeT MpaBO HCIONB30BaTh YCTAHOBJIICHHBIC HA MEXKIYHAPOIHOM
YPOBHE CUCTEMBI HpHMOﬁ CBsA3HM, BKJIIO4Yas CITYTHUKOBBIC CHCTEMBI U JAPYTUC BUJbI Z[aJIBHeP'I
CBsi3W, He ucmoyib3yeMbie B Manasu. [lo mpochbe ManaBu winm AreHTCTBa MOJPOOHOCTH,
KACaIOIIMECs OCYIICCTBICHHS 3TOrO MYHKTA B OTHOIICHHH TEPENavyd B HECABTOHOMHOM HIIH
ABTOHOMHOM pPeXUMe HHPOPMAIIUH, MOCTYMAIONIEH OT YCTAaHOBICHHBIX ATEHTCTBOM YCTPOWCTB
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COXpaHCHUsI W/WIM HAOIOAEHHS WM Uil U3MEPEHHH, Onpenelsiforcsi B JIOMOMHUTEIBHBIX
MOJIOKEHHUSAX.

[Ipu ycraHoBieHMH CBSI3M M Tepenade MH(pOpMaIny, Kak 3TO MpeaycMaTpUBAETCsS B IYyHKTE a.
BBIIIIC, HANICKAIUM O0pa30M  YYUTHIBACTCS HEOOXOAMMOCTh  OOCCIICUCHHS  3alllUThHI
HaXOJIAIIEHCS B YaCTHON COOCTBEHHOCTH WITH KOMMEPYECKH YyBCTBUTEIHHOW HH()OPMAITUH FLITH
TOM WHpOPMAIUK 0 KOHCTPYKIINH, KOTOPYI0 MallaBi cauTaeT 0co00 TyBCTBUTEIHHOM.

3AIIUTA KOHOUJIEHIUAJIBHO HHOOPMAIIUA
Cratbs 15
ATEHTCTBO TOAJIEP)KUBAECT CTPOTHI pEKMM obecrieueHns] SPPEKTUBHON 3alUTHI OT PacKPBITHS
KOMMEPUYECKUX, TEXHOJIOTHYECKUX M MPOMBIIIICHHBIX CEKPETOB M APYTroi KOH(QHICHIHAIBLHOMI
uH(OpMaIMK, KOTOpas CTaHOBHTCS €My H3BECTHOH, BKIIOYas TaKyl HH(OpMaLuio, KOTopas

CTaHOBUTCS U3BECTHOM ATEHTCTBY B X0JI€ OCYIIECTBIIEHUs HacTodiero IIpoTokora.

P €KUM, O KOTOPOM TIOBOPUTCSA B IIYHKTC a. BBIIIC, BKJIOYACT, B YaCTHOCTH, IIOJIOXKXCHU!,
OTHOCAIIUECCA K:

i) OOIIMM TMPHUHITUIIAM U CBS3aHHBIM C HUIMH MepaM I10 OOPAICHUIO C KOH(PHICHITUATLHOM
uH(opMarmei;

i) YCIIOBHSIM HaliMa IepCOHAa, KacaroIUMCs 3aIIUThl KOH(PUICHIMATBHOM HH(pOpMaIyy;

1ii) mpoIeypaM B ciydae HapyIICHWH WIN SKOOBI WUMEBIIMX MECTO CIydasX HapyIICHHS
KOH(HUICHITMATEHOCTH.

PexxuM, O KOTOpPOM TOBOPHUTCS B IIyHKTE . BBIIIE, YTBEP)KAACTCA W TEPHOANICCKU
paccmarpuBaetcsi COBETOM.
MNPUJIOXEHUSA
Cratbs 16
[Ipunoxenuss Kk HacrosmeMy I[IpoTokomy SBISIOTCS €ro HEOThEMJIEMOM uYacThio. 3a
WCKJIFOUYEHHEM LieJied BHECEHMs! TOMNpaBOK B MpWIIOXKeHHs, TepMuH "lIpoTokon", kKak oOH
YIOTpeOIIsIeTCS B HACTOSIIEM JOKyMEHTe, 03Ha4daeT [IpoToKoI 1 IPHIIOKEH!ST BMECTE B3SITHIE.
B mepeueHb BUAOB HEATENBHOCTH, YKa3aHHBIX B NPHJIOKEHMH |, M mepedeHs 000pyIOBaHUS U
Marepuana, YyKazaHHbIXx B Tnpwioxkenud I, CoBeroM MOTYT BHOCHTBECS TIOTIPaBKH IO
pexoMeHaanuy co3nanHoil CoBeToM pabouei TpyImBl SKCIEPTOB OTKPHITOTO cocTaBa. JIroOas
Takasl MOTpaBKa BCTYIAET B CHIIY Yepe3 YeThIpe Mecsila rnocie ee npuHATHS COBETOM.
BCTYIUVIEHHUE B CWJIY

Cratpg 17

Hacrosmumii [IpoTokon BeTymaeT B CHTy MOCIE €r0 MOANMMCAHUS MPEACTaBUTEIIMUA ManaBu U
AreHTCTBA.



b.

I'eHepanbHBIN TUPEKTOp HE3aMEMIUTENHFHO HH(D)OPMHUPYET BCE TOCYAapCTBa - WIEHB ATEHTCTBA
0 BCTyIUIeHNH Hacrtosiero [Iporokona B cuiy.
OIIPEJAEJIEHUS
Cratps 18
Jos ueneit Hacrosimiero [Ipotokona:
OTHOCSIIUECS K SACPHOMY TOIUTMBHOMY IIMKIY HAYYHO-KCCIICAOBATEILCKUE U OMBITHO-

KOHCTPYKTOPCKHE PAOOTHI 03HAYAIOT AEATEIBHOCTh, KOTOPask KOHKPETHO OTHOCHUTCS K JFOOOMY
acIeKTy pa3paboTKH IPOLECCa UM CHCTEMBI JTI000T0 U3 CIIEIYIOLIErO:

KOHBEPCHU SIEPHOTO MaTepHaa,
- oforamieHus AAepHOro MaTepHaa,
- W3TOTOBIICHHS SIEPHOTO TOILIHBA,
- peakTopoB,

- KPUTHYECKHX COOpOK,

- mepepabOoTKH SIIEPHOTO TOILINBA,

- 00paboTku (He BKIIOYAs TMEpPEYNaKOBKM WJIM  KOHAWLHMOHHPOBAaHHS, He
NpeyCMaTPUBAIOIIETO PA3ACICHUS SIEMEHTOB, I XPaHEHHS WM 3aXOPOHEHMS)
OTXOJOB CpPEIHEr0 WIH BBICOKOI'O YPOBHS aKTHBHOCTH, COJCP)KAIMX IUIYyTOHHH,
BBICOKOOOOTAIIIEHHBIN ypaH Wil ypaH-233,

HO HE BKIIIOYAIOT AEATEIHHOCTh, OTHOCSIIYIOCS K TEOPETUYECKHM WIH (YyHAaMEHTAIbHBIM
HAYYHBIM HWCCIICIOBAHMSAM WM K HAyYHO-HCCIIEIOBATEIbCKAM W ONBITHO-KOHCTPYKTOPCKUM
paboTam 1Mo MPOMBIIUICHHBIM MPUMEHEHHUSM PAIHOM30TONOB, MEUIIMHCKUM, THAPOIOTHUECKIM
U CENbCKOXO3SMCTBEHHBIM IPUMEHEHUSIM, W3Y4YCHWIO TOCIEACTBUA Ui  3IIOPOBBS U
OKPY KaroIIeH CpeIbl ¥ 10 yCOBEPIICHCTBOBAHHUIO TEXHMYECKOTO OOCITYKMBaHMUS;

IUIOIIAIKA O3HAYAET TEPPUTOPHUIO, TPAHUIIBI KOTOPOH onpeeneHsl MaiaBu B COOTBETCTBYIOIIEH
uHQOpPMAIM O KOHCTPYKIMH YCTAHOBKHM, BKITFOYAsi OCTAaHOBJIEHHYIO YCTaHOBKY, a TaKKe B
COOTBETCTBYIOIICH HWH(POpPMAIIMM O MECTE HAXOKICHUS BHE YCTAHOBOK, TA€ OOBIYHO
UCTOJIB3YETCs SIIEPHBIM MaTepuall, BKJIIOUasl 3aKPBHITOE MECTO HAXOKIICHUSI BHE YCTAaHOBOK, TJIE
paHee WCTONB30BAJICA SACPHBI Marepuall (KOTOphle OTPaHWYHMBAIOTCS MECTAMH HaXOXIICHHUS,
T/Ie UMEIOTCS TOpsYre KaMephbl FJIM OCYIIECTBISUIACH JIESITENbHOCTD, CBSI3aHHAS C KOHBEPCHEH,
o0oraleHneM, U3roTOBJICHHEM WM IepepaboTKoi TorumBea). [lommanka BKIIOYAET TAKKe BCE
O0BEKTBI, COBMECTHO pa3MEIleHHbIE C YIOMSHYTHIMH BBIIIE YCTAHOBKOH WM MECTOM
HAXOXIEHWA, C MENbI0 TIPENOCTaBICHUS UM WCTONB30BAHUS CYIIECTBEHHBIX CPENCTB
obecrieueHus, BKJIOYAs: TOpPSYME KaMmepbl Ui 00pabOTKM OOJyYCHHBIX MaTepPHAlOB, HE
COJICpKAIMX SIICPHBIA MaTepUall; YCTAaHOBKU JUIi OOpPaOOTKH, XPaHCHUS W 3aXOPOHCHUS
OTXOJIOB; a TaKXKe 3/IaHMUs, CBS3aHHBIE C COTIIACOBAHHOM JeATeILHOCTHI0, ONpeieieHHON Manasu
B COOTBETCTBHH CO CTaThei 2.a.1v) BHIIIIE;
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CHATAas C OKCIUTyaTallii YCTaHOBKA WM CHATOE C DKCIUIyaTallik MECTO HaXOXKJICHHS BHE
YCTaHOBOK O3HA4alOT OOBEKT WM MECTO HaXOXKICHHS, HAa KOTOPBIX JEMOHTHPOBAHbI WM
ClleTIaHbl HETIPUTOIHBIMA K AKCIUTyaTalllid OCTaBIIHEC KOHCTPYKIMU M 000PYZAOBAaHUE, BaXKHBIC
JUI1 ee(ero) HWCIONIb30BAaHUS, TaK YTO OHA(OHO) HE HCIONB3YyeTcAd Uil XpPaHEHUs SJIEPHOTO
Marepraia U He MOXKET Jajiee MCIOJIb30BaThCs ISl OOpalICHUs C SIACPHBIM MaTepHajioM, €ro
00pabOTKH WM UCTIOTb30BAHUS;

OCTaHOBJICHHAsA YCTAaHOBKA HMJIM 3aKPbITOC MCCTO HAXOXKACHHI BHC YCTAHOBOK O3HAYAIOT 00BEKT
WM MCECTO HAXOXACHUS, DKCIUTyaTallkdd KOTOPBIX MNPCKpAIICHA WU U3 KOTOPLIX U3BAT HZ[epHBIﬁ
MaTe€puall, HO KOTOPBIC HE CHATHI C OKCILTyaTalluu,

BBICOKOOOOTaIlIEHHBIA YpaH O3HayaeT ypaH ¢ oboramieHreM 20% WM BBIIIE TI0 U30TOITy ypaHa-
235;

0TOOp Npo0 OKpy’Karomel cpeibl B KOHKPETHOM MeECTe HaXOXKJICHHS O3HauyaeT OoTOop mpod
OKpY’Karolled cpenpl (HapuMep, BO3AYyXa, BOABL, PACTHTEIBHOCTH, ITOYBBI, 3arps3HECHUi) B
OIIPE/ICICHHOM ATEHTCTBOM MECT€ HAXOXKACHHS M HENOCPEACTBEHHOW OJM30CTH OT HEro C
HETBI0 CONCUCTBUS ATCHTCTBY B ITOJTOTOBKE BBIBOZOB 00 OTCYTCTBUM HE3aSIBJICHHBIX SIICPHOTO
MarepHaia Wik sACPHON NesITeNIbHOCTH B TOM ONPEIeNICHHOM MECTE HaXOXKACHNS;

0T0O0p MpOo0 OKpYXKAIOIIeH cpelbl Ha OOIIMPHOW TEPPUTOPMU O3HA4YaeT OTOO0p mpod
OKpYIKaroIlel cpeibl (HampuMep, BO3yXa, BOJIbI, PACTUTEIIBHOCTH, TIOYBHI, 3arPs3HCHUI) B Ps/Ie
OTPE/ICIICHHBIX ATEHTCTBOM MECT HAXOXKACHHS C IETbI0 COACHCTBHS ATEHTCTBY B MOJTOTOBKE
BBIBOJIOB 06 OTCYTCTBHU HE3aABJICHHBIX SACPHOTO0 Marcpuajia WU HIIGpHOfI JCATCIIBHOCTH Ha
OOIIMPHO TEPPUTOPUH;

STIEPHBIA MaTepHa COTJIACHO ONpEACTICHHUIO, TaHHOMY B cTaThe XX YcCTaBa, O3Ha4aeT JF000H
WCXOJHBIM MaTepual WIM J000M CcHenuanbHBIM pacIIeIUITIOMCS MaTepuan.  TepMuH
UCXOJHBIM Marepuaj HE JIOJDKEH TOJIKOBAaThCS MPUMEHUTEIBHO K PYIE WIH OTXOAaM PYIBI.
JIroboe ompeneneHue, nanHoe COBETOM B COOTBETCTBHHM cO cTarthbeit XX VYcraBa ATeHTCTBa
Tocie BCTYIUIEHHS B crily Hactosmiero IIporokomna, koTopoe pacmmpseT CIHCOK MaTepHasoB,
CUUTAIOLINXCS] UCXOAHBIM MM CHELUATBHBIM PACIIETIIOIMMCS MaTepHaioM, BCTYIIAET B CHITY
B paMKax HacTosiero I[IpoTokona Tonpko nocne npuHaTus Manasu;

YCTaHOBKA O3HAYACT:
1) peaKkTop, KpPUTHIECKYI0 COOpKY, 3aBOJ 10 KOHBEPCHH, 3aBOJ II0 HM3TOTOBIICHHIO,

nepepabaThIBAIOLIYI0 YCTaHOBKY, YCTaHOBKY UL pa3fieleHHs U30TOIOB WIN OTAEIIbHOE
XPaHUITHUILLE; W

i) M000e MECTO HaXOXKICHUS, TJe OOBIYHO WCIONB3yeTcs SICPHBI Marepuan B
KOJINYECTBAX, MPEBBIIAOLINX OJUH d(PPEKTUBHBINA KAIOTPaMM;

MECTO HAXOJKJECHHs BHE YCTAHOBOK O3HAuaeT 000l OOBEKT MM JIF00OE MECTO HAXOXKICHHS,
KOTOpI)Ie HC SABJISIFOTCS YCTaHOBKOﬁ, U 11e OGI)ILIHO I/ICHOHBS}/GTCH HﬂepHBIﬁ MaTepI/IaII B
KOJIMYECTBAX, PABHBIX OHOMY 3(h(EKTUBHOMY KUJIOTPAMMY HJIH MEHEe.
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COBEPHIEHO B nByX 3K3eMIUIIpax Ha aHTIHMIACKOM SI3BIKE.

3a PECITYBJIMKY MAJIABU: 3a MEXXZIYHAPOJHOE AI'EHTCTBO I10
ATOMHOUM SHEPI'MU:

(ITommmuce) (IToammuce)

Jxoric Xunga banga Moxawmen Dnebapaneit

MuHHCTP MHOCTPAHHBIX A€l T'eHnepanbHbIil TUPEKTOP

Jlunonrse, 5 mas 2007 roma Bena, 26 urons 2007 roga
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I[MPUJIOXEHUE 1
MEPEYEHb BUAOB AEATEJIBHOCTH, O KOTOPBIX TOBOPUTCSA B CTATBE 2.a.iv)
HACTOSLLEI'O ITPOTOKOJIA
1) H3roTtoBieHue poTOPHBIX TPYO i HEeHTpUYT MK cOOpKa Tra30BBIX LEHTPHPYT.

PoropHble TpyOb! A1 IEHTPUQYT 03HAYAIOT TOHKOCTEHHBIE IMJINH/IPEI, OIIMCAaHNE KOTOPBIX
npuBeneHo B pazzene 5.1.1 b) npunoxenns 1.

I'azoBble neHTpUGYIHU O3HAYaOT LEHTPU(YTH, ONMUCAHHE KOTOPBIX IIPUBEIECHO BO BBOJHOM
3aMeuaHuu K pazzeny 5.1 npunoxxenus 11.

i) Uzrotosnenne mnddy3noHHBIX OaphepoB.

[Juddysnonable  Gapbepbl 03HAYAIOT TOHKWE IOPHCTHIC (QUIBTPBI, OMHCAHHE KOTOPBIX
npuBeieHo B paznene 5.3.1 a) npunoxkenwns 1.

iii) Wsrorosnenue nim cOOpka CUCTEM, UCIIOIB3YIOMINX Ja3ePhl.

CucreMbl, WCIOJIB3YIOIIME JIAa3€phl, O3HAYAIOT CHUCTEMbI, BKJIIOYAIOIIUE TE IPEIMETEI,
ONMCAaHUE KOTOPBIX IIPUBEIACHO B pazzene 5.7 npuitoxenus II.

iV) HzroroBneHue nim c6op1<a QJICKTPOMArHuTHBIX CCIapaTOPOB U30TOIIOB.

SHGKTDOMaFHI/ITHBIe CeTIapaToOpPbl U30TOMOB O3HAYAIOT TC€ MPEAMETBI, O KOTOPLIX I'OBOPUTCA B
paznene 5.9.1 npunoxenus I 1 KoTopeie cofepkaT MCTOYHUKH HOHOB, OMHCAHWE KOTOPBIX
MpHUBEICHO B paszene 5.9.1 a) npunoskenns 11.

V) H3roroBieHue uin c60p1<a KOJIOHH WJIU SKCTPAKITUOHHOT'O 060pyI[0BaHI/IH.

KoJIOHHBI MM IKCTPAKIIMOHHOE 000PY/I0BaHKME O3HAYAIOT T€ MPEAMETHI, ONMHCAHHE KOTOPHIX
MPUBEJCHO B pa3aenax 5.6.1,5.6.2,5.6.3,5.6.5,5.6.6, 5.6.7 u 5.6.8 npunoxenus 11.

vi) W3roToBiieHue pas3ieiuTebHBIX COIMEN KM BHUXPEBBIX TPYOOK ISl adpOAMHAMUYECKOrO
oOorarieHus.

PaspenurenpHble  colula WM BHUXPEBbIE TPYOKM JUIS ad3pOJMHAMUYECKOIrO 00OoramieHus
O3HAYaIOT pa3eTMTENIbHBIE COIIa U BUXPEBble TPYOKH, OMHCaHWE KOTOPHIX MPUBEIEHO
COOTBETCTBEHHO B pazzenax 5.5.1 u 5.5.2 npunoxenus 1.

vii) Nsrorosrenne nimm cOOpka CUCTEM T€HEPAITH yPaHOBOH ITIa3MBbl.

CucTeMBbl TeHepalluy YPaHOBOW IIa3Mbl O3HAYAIOT CHCTEMBI JIsl TEHepalud ypaHOBOH
TJ1a3Mbl, ONIMCaHUE KOTOPBIX MpUBEJIEHO B pazzene 5.8.3 npunoxenus 1.

viii)  M3roToBieHue IIMPKOHUEBEBIX TPYO.

LlupkoHueBble TPYObl O3HA4YAIOT TPYOBI, OMUCAHHE KOTOPBIX IMpHBEAEHO B pasnene 1.6
npunoxenus II.




Xi)

Xii)

xiii)

Xiv)

XV)

HpOI/I3BO)ICTBO WM TIOBBIIIICHUE KaUeCTBa THKEIION BOJbI HJTH ﬂeﬁTepHﬂ.

Tspkenasi Boa WiIH ICHTEPU O3HAYAIOT IEHTEePHiA, TSOKEIYI0 Boay (OKCHI IeHTepusi) 1 iro0oe
JIPyroe COCMUHEHUE JCUTEepHsi, B KOTOPOM OTHOIICHUE YHUCIA aTOMOB JCHTEPHUS K YHUCITY
aToMOB Bogopoza npesbimaet 1:5000.

Wsrorosnenue rpaduta saepHON YUCTOTHL

I'padur snepHOl YMCTOTHI O3HA4aeT IpaduT, yYpOBEHb YHCTOTHI KOTOPOTO BBINIE, YEM
5 MHJUTHOHHBIX YacTeli GOPHOTo SKBUBANICHTA, a INIOTHOCTH NpeBbimaet 1,50 r/em’.

HzrorosneHue KOHTGﬁHCpOB JJIA 06nyquH0ro TOIIJIMBA.

KonreiiHep Juisi 0OJIyYEHHOTO TOILIMBA O3HAYACT €MKOCTH JUISl MEPEBO3KU W/WIM XPaHEHHUS
OOJIy4EeHHOTO TOIUIMBA, OOECIEYMBAIOLIYI0 XHMHUYECKYIO, TEIUIOBYI0 M PaAHalMOHHYIO
3aIlUTY, a TAKXKE OTBOJ TEIUIa Pacrazia BO BpeMsl IIEpeMELIECHHs, IEPEBO3KH U XPaHCHUSI.

H3rorosneHue PCAKTOPHLIX YIIPABIAOMINX CTCp)KHeﬁ.

PeaKTODHI)Ie YIIPABJIAIOIMHNEC CTCPKHU O3HAYAIOT CTCPIKHU, OIMMCAHUE KOTOPBIX IPHUBEACHO B
pasnene 1.4 npunoxxenus I1.

NzroToBnenne 6€30MacHbIX C TOYKH 3pEHUS] KPUTUIHOCTH OaKOB U pe3epByapoB.

BesonacHble ¢ TOYKHM 3pEHUS KPUTHYHOCTH OakW M pe3epByapbl O3HAYAIOT TE€ IMPEIMETHI,
ONMCaHKe KOTOPBIX MPUBEACHO B paznenax 3.2 u 3.4 npumnoxxenus 1.

H3roroBieHne MallIluH JJIA py6KI/I O6ﬂy‘ICHHLIX TOIINTMBHBIX 3JICMCHTOB.

MammuHs! Ut pyOKH 00Ty9IeHHBIX TOIUIMBHBIX SIEMEHTOB 03HAYaI0T 000pyI0BaHHE, OTIMCAHNE
KOTOPOTro MpuBeneHo B pazaene 3.1 npuioxenus 1.

Coopy’KeHHe TOPSTIuX KaMmep.

lopsiuve kamepbl O3HAYAIOT KamMepy WM COSAWHCHHBIE MEXIy CO00i KaMephbl OOIIHM
00BEMOM He MeHee 6 M’, CHaO)KCHHbIC 3aIUTON, pPaBHOW WM TMPEBBINAONICH SKBHBAICHT
0,5M GeroHa IUIOTHOCTBIO 3,2 T/cM® win Gosee, YKOMILJICKTOBaHHBIE O0OPYIOBAHUEM IS
MIPOBEJICHHUS OTIEpalnii ¢ KCIOIB30BAaHUEM JIICTAHIIMOHHOTO YIIPABIICHHUS.




IMPUJIOKEHUE 11

I[NEPEYUEHb COI'JTACOBAHHOI'O OBOPYIOBAHUMA 1 HEAJIEPHOI'O MATEPUAJIA JJIA
OTUYETHOCTU OB DKCHOPTE U UMITOPTE B COOTBETCTBUU CO CTATBEM 2.a.ix)

1.1.

1.2

PeakTopsl 1 peakTopHOE 000pyI0BaHME
KomMmIutekTHBIE sijlepHbIE PEAKTOPBI

Snepusle  peakTopbl,  CIOCOOHBIE  paboOTarth B peXHME  KOHTPOIUPYEMOU
CaMOTIOJIEPKUBAIOIEICS  LIETTHOM peakuu JeJIeHHs, MCKIIoYas pPeakTopbl HyJIEBOU
MOIITHOCTH, KOTOPBIE OMPEICIISIOTCS KaK PEaKTOPBI ¢ MPOCSKTHBIM MaKCHUMAIILHBIM YPOBHEM
MIPOM3BOJICTBA ILTYTOHUS, HE TipeBbIatonmmM 100 rpaMMoB B ToI.

I[NTOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIii peakTop" B OCHOBHOM BKJIFOYAET Y3JIbl, HAXOSIIMECS BHYTPU KOpPILyca peakTopa
WIM HENOCPEICTBEHHO NPHUMBIKAIOIINE K HEMy, 0OOpyIOBaHHE, KOTOPOE KOHTPOJHUPYET
YPOBEHb MOIIHOCTH B AaKTHUBHOM 30HE, W KOMIIOHEHTHI, KOTOpbhIe OOBIYHO CO/AEpXKar
TEIUIOHOCUTEIh TEPBOrO KOHTYpa AaKTUBHOM 30HBI pPEaKkTopa, WIM BCTYNAalOT C HUM B
HETIOCPE/ICTBEHHBIN KOHTAKT WM YIPABIIIIOT HM.

He mpeamnonaraercsi MCKITIOUEHHE PEaKTOPOB, KOTOpPHIE HaaJeXaluM o0pa3oM MOriu Obl
MOABEPTHYThCA MOAU(UKALMK [T TPOU3BOJACTBA 3HAYUTEIHHO OOJIBIIEr0 KOJIWYECTBA, YeM
100 rpaMMOB IJTyTOHUS B roj1. PeakTopsbl, peaHa3HaueHHbIE JIJIS ITTUTENIbHOM SKCIUTyaTalluu
Ha 3HAYUTENBHBIX YPOBHSX MOIIHOCTH, HE3aBHCUMO OT CTENEHH HX BO3MOXKHOCTEH
MIPOU3BO/ICTBA IUTYTOHUS, HE PACCMATPUBAIOTCS KaK "peakTophl HYJIEBOM MOIIHOCTHU".

PeakTopHbIe KOpIyca BHICOKOT0 IaBJIEHUS

Mertammnyeckue Kopmyca B c60pe WM HUX OCHOBHBIC 4YaCTH 3aBOACKOI'0O HM3TOTOBJICHUA,
KOTOPBIC CTICHHUATIBHO IMTPESAHA3SHAYCHBI WJIN IMOATOTOBJICHEBI JI1 pa3MCUICHUA B HUX aKTHUBHOM
30HBI ANCPHBIX PCEAKTOPOB, KAK OHU ONPCACJIICHBI B ITYHKTC 1.1. BBIIC, H CITIOCOOHBIE
BBIICPIKHUBATDH pa60qee JAABJICHHUC TCIUIOHOCHUTEIIA MIEPBOI'O KOHTYPA.

[NOSACHUTEJIBHOE 3AMEYAHUE

Bepxusis tumTa KopIryca BBICOKOTO JaBJIEHHS PEaKTOpa OXBATBIBAeTCSA ITyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHHSI, YAaCTh KOPITyca BBICOKOTO JaBJIECHUS.

BHyTpenHue gactu peakropa (HarmpuMmep, MOAIEPKUBAIOIINE KOJOHHBI M TUINTHl aKTHBHOW
30HBI M ApYyTWe BHYTPEHHHE YacTH KOPITyca, HANPaBILIOMIME TPYOBI U PEryJMpPYIOIINX
CTEp KHEM, TeTIOBBIC 3KPaHbI, IEPErOPOAKH, TPYOHBIEC PELIETKH aKTUBHOW 30HBI, TJIACTHHBI
mddy3opa 1 T.1.) OOBIMHO MOCTABISIOTCS ITOCTABIIMKOM peakTopa. B HEKOTOPHIX Cirydasix
OIIpe/ieTIeHHbIe BHYTPEHHNE OMOPHBIE KOMIIOHEHTHI BKJIFOUAIOTCS B M3TOTOBJIEHHE KOpITyca
BBICOKOTO JIaBJIE€HHUS. OTH TIPEIMETH SBIAIOTCS JIOCTATOYHO BAKHBIMH C TOYKH 3pPEHHUS
0€30MacHOCTH U HAJEKHOCTH IKCIUTyaTallil PeakTOpOB (U, CIEA0BATENbHO, C TOUKH 3PEHUS
TapaHTHHHBIX 0053aTEIHCTB M OTBETCTBEHHOCTH MTOCTABIIMKA PEAKTOPa), YTOOBI MX IMTOCTaBKa
BHE paMOK OCHOBHOT'O COIJIAIIEHHs O IMOCTaBKE CaMOI0 peakTropa He craja Obl OOBIYHON
npakTukod. [lodToMy, XOTS OTHENbHAs TMOCTaBKa OJTHUX YHHKAIbHBIX, CIHEHUAIBHO
MIpeHA3HAYSHHBIX ¥ TTOATOTOBIEHHBIX, BAYKHBIX, KPYITHBIX M IOPOTOCTOSIINX TPEIMETOB HE



1.3.

1.4.

1.5.

1.6.

1.7.

00s3aTeILHO 6y,E[CT pacCMaTpruBaThHCA KAaK BhbIIaJaronias nu3 C(bCpLI HUHTCPECOB, TaKoM CI1ocod
MOCTABKU CUHUTACTCA MaJIOBEPOATHBIM.

MamuHbI IJIA 3aIPY3KHU U BBITPY3KH PCAKTOPHOI0 TOILVIMBA

ManwumyisropHoe 000pyA0BaHHUE, CIICITHATFHO MPEAHA3HAYCHHOE MITH TTOATOTOBJICHHOE TS
3arpy3Kd WM W3BJICYCHUS TOIUIMBA W3 SIACPHBIX PEAKTOPOB, KaK OHHU OMNPEICICHBH B
myHkTe 1.1. BbIlIE, KOTOPOE MOXKET HCHOJB30BATHCS, KOIZA PEaKTOp HaXOMUTCA IOJ
Harpy3Koi, WM 00JaJaeT TEXHHIeCKUMH BO3MOKHOCTSIMH JJTSI TOYHOT'O TIO3UIIMOHUPOBAHHUS
WA OPUEHTHUPOBAHMUS, TTO3BOJISIONIMMHI MTPOBOIUTH HA OCTAHOBJICHHOM PEAKTOPE CIIOKHBIC
paboThl MO TEperpy3Ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEACTBCHHOC
HaOJFOICHNE WM TIPSIMOM TOCTYT K TOILIUBY.

PeakTopHbIe ynpasJisiiolue CTepKHH

Crep)XHH, CHENWATBFHO TIpeTHa3HAYeHHbIE WM TOATOTOBJICHHBIE IS  YIIPaBICHUS
CKOPOCTBIO PEaKIINH B SICPHBIX PEAKTOPax, KaK OHU OMPEICIICHbI B ITyHKTE 1.1. BBIIIIE.

[NOAACHUTEJIBHOE 3AMEYAHUE

CIO,I[a JK€ BKJIIIOYAKOTCA, IIOMHUMO 4YaCTH, IIOT. JIOIIAFOIICH HeﬁTpOHLI, €€ OIOpHBIC U
IMMOABCCHBIC KOHCTPYKIIUU, €CJIM TOCTaBKa MPOU3BOAUTCA pa3ACIIbHO.

PeakTopHble TPyObl BLICOKOTO JABJIEHUSA

TpyOsbl, KOTOpBIE CTIENUATBEHO MPEIHA3HAYCHBI MM TTOJTOTOBJIEHBI VIS Pa3MEIICHHs B HHUX
TOIUTMBHBIX 3JIEMEHTOB M TEIUIOHOCHTENS TEPBOTO KOHTYpa B pPEaKTopax, Kak OHH
omnpeneneHsl B TyHKTe 1.1. BbIme, mpu pabGodyeMm paBieHuH, mpeBbimatomeMm 5,1 Mlla
(740 dbyHT/KB. MHOIIM).

Lupkonnenbie TPyObI

TpyObr wmu cOopkr TpyO W3 METAIMUECKOTO IUPKOHHUS WM €ro CIDIABOB, 10 BECY
npesermatonte 500 KT B TeueHHe J000ro 12-MecsYHOro Mmeproza, KOTOpPhIC CIEIHATBEHO
MpeHA3HAYCHBI WU TIOATOTOBJICHBI ISl UCTIONIb30BaHHS B PEAKTOpax, KaK OHU OMpPEICICHBI
B myHKTe 1.1. BBIIIE, U B KOTOPHIX OTHOIICHWE MO BeCy raHUs K HIUPKOHHIO MEHBIIE
yem 1:500.

Hacochl epBoro KOHTypa TeNJIOHOCHTEJISI

Hacocel, crnenuanbHO TpemHa3HAUCHHBIC WM TOATOTOBICHHBIE JUISI OIS KAHUS
UPKYIISIAN TETTIOHOCUTEIS IIEPBOTO KOHTYPA SIEPHBIX PEaKTOPOB, KaK OHH ONpEIEIICHBI B
nyHkte 1.1. BbIe.

[NOAACHUTEJIBHOE 3AMEYAHUE

CrienmanbHO TpeAHa3HaYeHHBIE WM TTOATOTOBJIEHHBIC HACOCHI MOTYT BKIIOYATh CIIOKHBIE,
YIUIOTHEHHBIE WA MHOTOKPAaTHO YIJIOTHEHHBIE CHCTEMBI IS MpPEJOTBPAILCHUS YTCUKH
TEIUIOHOCUTEJISl TIEPBOrO KOHTYpa, TepMETHYHbIE HACOCHI M HACOCHl C CHCTEMaMH
WHEPIMAIBHOM Macchl. OJTO ONpesieNieHHe KacaeTcs HacoCOB, AaTTECTOBAHHBIX II0
kiaccy NC-1 wii SKBUBaJIEHTHBIM CTaHIapTaM.



2.1.

2.2,

HesinepHble MaTepuaJibl 1JIsl PeAKTOPOB
JeliTepuii U TAKeIas BOAA

Hetitepmii, Tshkenas BoAa (OKUCH JAeHTepHs) W JIOOOE IpPYroe COeINWHEHHEe IeiTepus, B
KOTOpOM OTHOIIIEHHE AeHTepHs K aroMaM Bojaopoa npessiiaeT 1:5000, nmpeaHazHaueHHbIE
JUIA UCHOJBb30BAaHUS B SIIEPHBIX PEaKTopax, KaK OHU OIpeleNeHbl B MyHKTe 1.1. Bhilie, B
Koym4iecTBax, mpesblmatommx 200 K© aTOMOB JeWTepust Ui JIIOOOH OIHOW CTpaHbI-
TTOJTy4JaTesIs B TEUCHUE JIF000T0 12-MecsIHOTO TIeproIa.

SAnepHo-uncrsblii rpadgur

I'padur, nmeromuii CTENEHb YHCTOTHI BBINIE S-MUJUTHOHHBIX OOpPHOTO 3KBHBAJICHTA, C
TIOTHOCTBIO Gonbie deM 1,50 r/cM’, TpeaHa3HAYCHHBIH JUTS MCTIONB30BAHUS B SICPHBIX
peakTopax, Kak OHH OIpeJeNieHbl B MyHKTe 1.1 BBIE, B KOJMMYECTBaX, MPEBHIMIAOIINX
3x10* kr (30 METPHUYECKHX TOHH) UTS JTF060I OHOM CTPAHBI-IIONYYATENs B TCUCHHE JTF06Or0
12-MecsgHOTO TIepHoa.

IMPUMEYAHHNE

Jnst 1mienell SKCIOPTHOTO KOHTPOJS MPAaBHUTEILCTBO OMPEACISCT, OYIyT JIM 3KCIIOPTHHIC
TIAPTHH COOTBETCTBYIOIIETO BHIIICYKa3aHHBIM XapaKTEepPUCTHKAM TpaduTa HCIOIh30BaThCS B
SIIEPHBIX peaKkTopax.

YcranoBkU 1Jisl IepepadoTKU 00/y4YeHHBIX TOIUIMBHBIX 3JIEMEHTOB U 000pyl0OBaHMe,
CHenMAIbLHO NPeJHA3HAYEHHOe WIH NIOAr0TOBJIEHHOE ISl 3TOI0

BBOJJHOE 3AMEYAHUE

[lpu mepepaboTke OOMYUEHHOTO SAEPHOTO TOIUIMBA IUIYTOHMH M YpaH OTHEISIOTCS OT
BBICOKOAKTHBHBIX TPOAYKTOB JAEJICHUS W OPYTMX TPAHCYPAHOBBIX 3JIeMEHTOB. [Ijisi Takoro
paslieNieHusi MOTYT HCIOJIb30BaThCSl Pa3lIMUHBIC TEXHOJIOTHYECKHe mporecchl. OMHaKko co
BpemeHeM mpouecc "[lypekc" cram Hambosiee pacHpOCTpaHEHHBIM W MPUEMIIEMBIM. DTOT
NpoLEecC BKIIOYAET PACTBOPEHUE OOJYUEHHOIO SIICPHOTO TOIUIMBA B a30THOW KHUCIIOTE C
HOCJICYIOIIMM BBIJECTICHUEM YypaHa, IUIyTOHMS M HPOAYKTOB [EJIE€HHSA 3KCTpaKuuen
PacTBOPUTEIIEM C TIOMOIIIBI0 TPHOYTHIIhoCchaTa B OPraHUUECKOM pa3daBUTEIIe.

TexHoMOrMYeCKHe MPOIECCHl Ha Pa3IMIHBIX ycraHoBKax Thma "Ilypekc" aHAJOTHYHBI U
BKJIIOYAIOT: HM3MeINTbueHUE OONYyYEHHBIX TOIUIMBHBIX JJIEMEHTOB, PACTBOPEHHE TOILINBA,
OKCTPAKIHIO PACTBOPUTENEM M XpaHEHHE TEXHOJOTHYECKOW MKHUIAKOCTH. MOMKET HUMEThCs
Taoke 00OpyIOBaHME I TEIJIOBOM ACHUTPAlUM HHUTpaTa ypaHa, KOHBEPCHHM HHUTpaTa
IUTyTOHUSA B OKHUCh WJIM METaUI, a TaKXKe Uil 0OpabOTKU >KUIKHX OTXOJOB, COAEPIKAIIMX
MPOIYKTHI JeJICHUs, 10 MOMy4YeHus! (JOPMBI, IPUTOIHOHN ISl MPOJOKUTEIBHOTO XPaHEHHS
Wi 3axopoHeHHs. OOHaKO KOHKpETHbIE THUNBI H KOHQuUrypauus o0OpyIoBaHUs,
BBINOJIHAIOIIETO 3TH (PYyHKIUM, MOIYT pa3iu4aThcsi HA PA3NIMYHBIX YCTAaHOBKAX THUIIA
"[Typekc" Mo HECKOIBKUM MPHYMHAM, BKIIIOYAsl THITBI ¥ KOJIUYECTBO OOTyYEHHOTO SIEPHOTO
TOIUIMBA, TOAJEKAIIEro mepepaboTKe, W TpearojiaraéMblii  MPOLecC  OCaXKICHHS
W3BJICKAEMbBIX MATEPHUANIOB, a TAKXKE MPUHIUIIBI 00ecTIeYeHNs1 0€30IIaCHOCTH U TEXHUYECKOTO
00CITy>KUBaHUS, IPUCYIIFIE KOHCTPYKIINH JAHHOW YCTAHOBKH.
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"VcraHoBka Aas  TepepaObOTKM  OONyYeHHBIX TOIUIMBHBIX — 3JIEMEHTOB"  BKIIOYAET
000pyIOBaHWE W KOMIIOHEHTBI, KOTOpbIE OOBIYHO HAXONITCS B TNPSIMOM KOHTAakTe C
00JIy4EeHHBIM TOILIMBOM M OCHOBHBIMH TEXHOJIOTMUECKHMH IIOTOKaMH SAEPHOrO Marepuaia
Y IPOAYKTOB JIEJIEHNS, U HETIOCPEICTBEHHO YIPABISIOT UMH.

OTH Tpolecchl, BKIIOYAs IMOJNHBIE CHCTEMBI U KOHBEPCHH IUTYTOHHS W IIPOW3BOJCTBA
METAJUTMYECKOTO TUTYTOHHUS, MOTYT OBITh HICHTH(OUIMPOBAHBI IT0 MEpPaM, TIPHHUMAEMBIM TSI
MPEeIOTBPAILECHHUS OMTACHOCTEN B CBA3U C KPUTUYHOCTBIO (HAlIpUMEp, MEpaMH, CBA3aHHBIMH C
reoMeTpueii), oOydeHreM (HampuMmep, MyTeM 3allUThl OT OOJYyYeHHs) U TOKCHYHOCTHIO
(HarpuMep, MepaMHu TI0 yIEPIKAHHUIO).

IpenmeTsl 000pyI0BaHUS, HA KOTOPBIE, KAK CUUTACTCSI, PACIIPOCTPAHSIETCS 3HaYeHHE (pa3bl
"n 00OpyIOBaHNE, CIICIUATHLHO MPEeIHA3HAYCHHOE MITH TIOATOTOBJICHHOE" IS TepepaboTKH
06JIyT-IeHHI)IX TOITINTMBHBIX 3JICMCHTOB, BKIIFOYAKOT:

MamuHbl AJ1 pyOKH 00/1y4eHHbIX TOIJIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUME

310 00OpyHOBaHHE WCIONB3YeTCs Ui BCKPBITHS OOOJOYKM TOIUIMBA C  IIENBIO
MOCIEAYIOIEr0  PAacTBOPSHUS OOJMYYEHHOTO siiepHOro Marepuana. Kak —mpasuiio,
HCTIONB3YIOTCS CIICIUANTBHO TPEHA3HAYCHHBIC, CKOHCTPYHUPOBaHHBIC ISl PyOKM MeTania
YCTPOWCTBA, XOTSI MOXKET HMCIIOJIB30BATLCS U O0JIee COBEPILICHHOE 000pY/I0BaHUE, HAIPUMED
JIa3ephl.

JlMcTaHIIMOHHO ~ ympaBisieMoe  OOOpyJOBaHWE, CIEIHANbHO TpeIHa3HaYeHHOE  WIIH
TOJTOTOBJICHHOE ISl MCIIONIb30BaHNUSA Ha YCTaHOBKE IO MepepaboTKe, Kak OHa OIpeiesieHa
BBILIE, JJISI PE3KH, PYOKM WM Hape3KH COOPOK, IyYKOB WM CTEpP)KHEH OOJIydeHHOro
SIIEPHOTO TOTLIHBA.

JucconbBepbl
BBOJJHOE 3AMEYAHUE

B nmuccompBepbl OOBIYHO TOCTYMAaeT HW3MENbYEHHOE OTpadoTaBllee TOIUIMBO. B aThx
0e30MacHBIX ¢ TOYKH 3PEHUS] KPUTUYHOCTU pe3epByapax OOITyuYeHHBIH SIIEpHbIA MaTepuan
pacTBopsieTCsl B a30THOM KHCJIOTE, M OcTarouuecs OOpe3Kd O0O0J0YEK BBIBOJSTCS U3
TEXHOJIOTMYECKOT0 MTOTOKA.

BesomacHple ¢ TOYKM 3peHHs] KPUTHYHOCTH pe3epByaphl (HampUMep, Malloro JHaMeTpa,
KOJIBIICBBIC HWJIM MPSIMOYTOJIbHBIE pEe3epByaphl), CIEIHMAIBHO IpPEIHA3HAYCHHBIC WIIH
TIOJITOTOBJICHHBIC LIS MCIIOJIh30BaHUS Ha YCTAaHOBKE IO TiepepadoTKe, KaK OHH OIpeIeIeHbI
BBIIIIE, JUIA PACTBOPEHHS OOJMYYEeHHOTO SACPHOTO TOIUTHMBA, KOTOPBIE CIIOCOOHBI
BBIICPKUBATh TOPSYYIO, BBICOKOKOPPO3UOHHYIO IKHMJIKOCTh M MOTYT JUCTAHIIMOHHO
3arpy»arhCsi U TEXHUUECKH 00CITYKHBAThCS.

IKCTPAKTOPbI H 000PyA0BaHMeE 1151 IKCTPAKIMH PACTBOPHTEIEM
BBOJIHOE 3AMEYAHUE

B oskcTpakTOphl C pacTBOpHTENEM TIOCTyIaeT Kak pPacTBOp OOIy4EeHHOro TOIIMBA W3
JIMCCOJIbBEPOB, TaK M OPraHMYECKUI pacTBOp, C MOMOIIBIO KOTOPOTo pas3leNsioTcs ypaH,
TUTyTOHUH ¥ TPOAYKTHI Aenenns. O0opymoBaHME sl SKCTPAKIMHA PACTBOPHUTENIEM OOBITHO
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KOHCTPYHPYETCS] TAKUM 00pa3oM, YTOOBI OHO YIOBJIETBOPSUIIO JKECTKHM JKCILTyaTallHOHHBIM
TpeOOBAHMSAM, TAKMM, KaK JUTUTEIILHBIA CPOK CITY>KOBI 0€3 TEXHUIECKOTO 00CITYKUBAHUS HIIH
JICTKagd 3aMCHACMOCTBH, IPOCTOTa B OJOKCIUIyaTallMd W YIPABJICHUH, a TaKXKC TMOKOCTh B
OTHOIICHUH U3MEHEHHS TTapaMeTPOB TIpoliecca.

CHCHI/I&HLHO NpEaAHASHAYCHHBIC WJIM TOATOTOBJICHHBIC OJKCTPAKTOPBI C PACTBOPUTCIIEM,
Takue, Kak HacaJ04HbIC WU MyJIbCAMOHHBIE KOJOHHBI, CMECUTEIBHO-OTCTOMHEIC alapaThl
WM TIGHTPOOEIKHBIE KOHTAKTHBIE allapaThl JJIs HCIOIB30BaHUS Ha YCTaHOBKE 1O 00paboTke
OOJlydeHHOTO TOIIMBA. OJKCTPAKTOPBI C PAaCTBOPUTENIEM MOJDKHBI OBITh yCTOWYHBBI K
KOPPO3HMOHHOMY BO3JIEHCTBHIO a30THOM KHUCIOTBHL. DKCTPAKTOPHI C PACTBOPUTENIEM OOBIYHO
W3TOTABIMBAIOTCS C COOJIONEHWEM UpEe3BhUAHO BBICOKMX TpeOOBaHHWN  (BKITIOYAs
TIPYMEHEHNE CIIEIMATbHBIX METOJIOB CBApKH, WHCIEKIWi, obecredeHne W KOHTPOJb
Ka4ecTBa) M3 MaJIOYIJIEPOAMCTHIX HEP)KABEIOUIUX CTaylell, TUTaHa, IMPKOHUS WM JPYTHX
BBICOKOKAYE€CTBEHHBIX MaTEPHAJIOB.

XuMHYecKHe pe3epByaphbl /il BbIIEPKUBAHUS WJIH XPAHEHUS
BBOJJHOE 3AMEYAHUE

Ha srare 3kcTpakiuy pacTBOPHUTEIIEM 00Pa3yIOTCs TPU OCHOBHBIX TEXHOJIOTHYECKUX MOTOKA
KUIKOCTH. Pe3epByapsl Ui BBIACPKUBAHUS WA XPAHCHUS WCIIONB3YIOTCS B JATbHEHIICH
00paboTKe BCEX TPEX MOTOKOB CIICAYIOITNM 00pa3oM:

a) PaCTBOp YHUCTOIO A30THOKHCIIOTO YpaHa KOHICHTPUPYCTCA BbIIIAPUBAHUEM U
MMPpOUCXOOUT IMpoHecC ACHUTpAUH, I'’IC OH NPEBPAIACTCA B OKCHUJ YpaHa. 10T OKCHI
IIOBTOPHO HCIIOJIB3YETCA B AAECPHOM TOIIIMBHOM LTHUKIIC,

b)  pacTBOp BBICOKOAKTHBHBIX IPOAYKTOB JEJICHHS OOBIYHO  KOHLEHTPHUPYETCS
BBIIIAPUBAHUEM U XPAHUTCS B BUJIC KOHLIEHTPUPOBAHHOM KUIKOCTH. DTOT KOHIIEHTPAT
MOXKET BIIOCJICACTBHM TPOWTH BHIIApHBAaHHE WM OBITH TpeoOpazoBaH B (Gopmy,
MIPUTOJTHYIO TSl XpaHEHHsI WIIK 3aXOPOHEHUS;

c) pacTBOp YHCTOrO HUTpaTa IUTYTOHUSA KOHLEHTPUPYETCA U XPAHUTCA IO MOCTYIICHUS
Ha JALHEWIINE 3Tabl TEXHOJOTHYECKOro Ipoliecca. B gacTHOCcTH, pe3epByaphl Jyis
BBIZICP)KMBAHUS WM XPaHEHHWsS PACTBOPOB IUTYTOHHS KOHCTPYUPYIOTCS TaKUM
00pa3oM, 9ToOBI M30ekKaTh CBSI3AaHHBIX C KPUTHYHOCTBIO MPOOJIEM, BO3HUKAIOIINX B
pe3yJsibTaTe 3MEHEeHH B KOHIIGHTPAIMY WM )OpME JaHHOTO MOTOKA.

CrenuanbHO NpeTHa3HauYeHHbBIC HITH MOATOTOBIICHHBIE pe3epBYaphl IS BBIICPKUBAHUS I
XpaHEHUs] Ui WCIOJIb30BAaHUSI HA YCTAaHOBKE IO IepepadOTKe OOJYYEHHOTO TOILIHBA.
PesepByappl Ui BBIACPKUBAHWS WM XPaHEHHWS JIOJDKHBI OBITh  YCTOHUYUBBI K
KOPPO3MOHHOMY BO3JICHCTBHIO A30THOM KHCIOTHL. Pe3epByapbl Ui BBIACPKUBAHUS WM
XpaHEHUs] OOBIMHO W3TOTABIMBAIOTCS M3 TAKUX MATEpHAIOB, KaKk MAaJIOYTJIEPOJHCThIC
HEp KaBEIOIINE CTAJIH, TUTAH WU IIUPKOHUI WU APYTHE BHICOKOKAYECTBEHHBIC MaTEPUAIBL.
PesepByapbl A7s1 BBIICPIKUBAHHS WM XPAHCHUS MOTYT OBITh CKOHCTPYHPOBAHBI TaKHM
o0pa3oM, dYTOOBI WX OKCIDIyaTalsd W TEXHUYECKOE OOCITy)KHBAaHUE IPON3BOIMINCH
JIMCTAHIIMOHHO, ¥ MOTYT MMETh CJIEAYIOIINE OCOOCHHOCTH C TOUYKH 3PCHUS KOHTPOJS 3a
SIICPHON KPUTUYHOCTHIO:

1)  OopHBII 3KBHBAJEHT CTEHOK WM BHYTPEHHHMX KOHCTPYKIMI paBeH IO MEHBIIEH
Mmepe 2%, b0
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2)  IWIMHIPUYECKHE pe3epByapbl HMEIOT MaKCUMalbHBIN auamerp 175 mm (7 mioiiMoB),
b0

3)  TpSAMOYTONBHBIA WM KOJNBIEBOH pe3epByap MMEeT MAaKCUMAIbHYIO IMUPUHY 75 MM
(3 mroiima).

Cucrema KOHBCPCHU HUTPATA IJIYTOHUA B OKCHU]

BBOJIHOE 3AMEYAHUE

Ha OonpmmMHCTBE YCTaHOBOK 10 Iepepa0dOTKe STOT KOHEUHBIM MpOIecC BKIIOYAET
KOHBEPCHIO PacTBOpa HHTpaTa IUIYyTOHHA B IBYOKHCH IUTyTOHHUS. B dYmCIO OCHOBHBIX
oleparMii  3TOro  Iporecca  BXOIAT: XpaHeHHe M KOPPEKTHUPOBKA HCXOJIHOTO
TEXHOJIOTMYECKOI0 Marepualia, OCRKICHHE W pasJelieHHe TBepAOH W KUAKOH (asbl,
MIPOKAMBaHME, OOpalleHne C TPOAYKTOM, BEHTWIANHWS, OOpalieHHe C OTXOAaMH U
yIpaBlieHHE TPOIIECCOM.

3aMKHYTBIE CUCTEMBI, CIIELMAIBHO NPEIHA3HAYECHHbIE W MTOATOTOBJICHHBIE U KOHBEPCHU
HHUTpaTa IUTyTOHUS B OKCHJ] TUTyTOHHS, B YaCTHOCTH, 000PYIOBaHHBIE TAKUM 00pa3oM, 4TOOBI
n30eXaTh JOCTHKEHHS KPUTHYHOCTH M PAJAWALMOHHBIX 3(PQEKTOB, a TaKKe CBECTH K
MUHUMYMY OIIACHOCTH, CBA3AHHBIE C TOKCUYHOCTBIO.

CucreMa KOHBEPCHH OKCH/IA IJIyTOHHS B METAJLI
BBOJJHOE 3AMEYAHUE

DTOT mpolece, KOTOPBIA MOXET OBITh CBs3aH C YCTaHOBKOH 1O mepepadoTke, BKIIIOYAET
(¢TOpUpOBaHHE JBYOKHCH IUTyTOHHS, OOBIYHO C TPUMEHEHHEM BBICOKOAKTHBHOTO
(TOprCTOTO BOMOPOAA, C IEIBI0 MOJMY4IeHHs (TOpHIA TUTYTOHWS, KOTOPBIHA BIIOCIEICTBUU
BOCCTAHABJIMBACTCS C MTOMOIIBI0 METAJUIMICCKOTO KAJIBIHSI BEICOKON YUCTOTHI JIO TIOTYyUCHHUS
METAJUTMYECKOTO TUTYyTOHHS W (TOpHIa KajblMs B BHIE IIUIaka. B 9YHCIIO OCHOBHBIX
ofepaii TAaHHOTO TIpoIecca BXOZIAT:  (ropupoBaHHWe (HampuMep, C MPUMEHEHHEM
000pyIOBaHMUS, COMEPKAIIECTO OJIArOPOHBIC METAUIBI MIIA 3aIMIICHHOTO HMOKPBITHEM M3
HUX), BOCCTAHOBJICHHEC MeETaJUla (HAmpUMep, ¢ NPUMEHCHUEM KEePaMHUUYECKUX THUIJICH),
BOCCTAHOBIICHHE IIUIAKa, OOpalleHre ¢ MPOIYKTOM, BEHTHIIANMS, 00OpaIleHre ¢ OTXOAaMHu U
YIpaBJICHHE TPOIIECCOM.

3aMKHYTBIE CHCTEMBI, CIEIHANGHO TpeNHA3HAYCHHbIE WM TOATOTOBJICHHBIE  JUIS

MIPOM3BOJICTBA METAIIIMUECKOTO TUTYTOHHS, B YaCTHOCTH, O0OPYIOBaHHBIC TaKUM O0pa3oM,

4TOOBI M30€KATh TOCTHIKCHHS KPUTUIHOCTH U PAIMAIIMOHHBIX 3(PPEKTOB, a TAKKE CBECTH K

MUHHMYMY OTIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKH AJIM1 H3TOTOBJIEHHS TOILTUBHBIX 2JIEMEHTOB

"V cTaHOBKA TSI MI3TOTOBJICHHUS TOTDTMBHBIX AJIEMEHTOB' BKIFOUAET 000PYIOBaHUE:

a) KOTOpO€ OOBIYHO HAXOAWUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJOTMYECKUM
MOTOKOM SIZIGPHOTO MaTephajia WM HETOCPEICTBEHHO 00padaThiBaeT €ro, Wi Ke

YTPaBISET UM, FIIH,

b)  KOTOpoe repMeTH3UpYET SAACPHBII MaTepran BHYTPH 0O0JIOUKH.
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YcTaHoBKH 115 pa3iesIeHusi H30TONOB YPaHAa U 000pyl0BaHNe, KpOMe aHAJTHTHYeCKHX
NPUOOPOB, CIIELHAIBHO NPeIHA3HAYEeHHOE WU NOAT0TOBJIEHHOE /151 ITOI0

[IpeameTsl 000pyAOBaHMS, HA KOTOPBIC, KAK CUUTACTCS, PACTIPOCTPAHSICTCS 3HAYCHUE (Ppa3bl
"00OpyOBaHHE, KPOME AHAJTMTHYSCKHUX MPHOOPOB, CHEIUATBHO TMpETHA3HAYCHHOES WU
MIOITOTOBJICHHOE" /IJIS1 pa3AeliCHUs N30TOIOB YpaHa, BKIIFOUAIOT B ceOsI:

I'azoBble IIEHT[)I/I(l)yl"H M y3Jbl U KOMIIOHCHTBI, CICHUAJBbHO IPEAHAZHAYCHHbIC WJIN
MOJAroTOBJCHHBIC 1JI1 UCITOJIb30BAaHUA B ra3oBbIX ueHTpnq)yrax

BBOJIHOE 3AMEYAHUE

l'azoBas neHTpH(yra 0OBIMHO COCTOUT M3 TOHKOCTEHHOro(bIX) HMIIMHIPA(OB) THAMETPOM OT
75 MM (3 mroiima) 1o 400 MM (16 MHOHMOB) ¢ BEPTUKATBHOM IEHTPATLHOM OChEO, KOTOPHIH(€)
roMelieH(bl) B BaKyyM M BpamiaeTcs(foTcs) C BBICOKOW OKPYXKHOM CKOPOCTBIO TMOpSIIKa
300 m/c wmm Goiee. i mocTroKeHMS OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHAasbl
BPAILAIOLINXCS KOMIIOHEHTOB JTOJDKHBI UMETh BBICOKOE 3HAUEHUE OTHOIICHHUS MPOYHOCTH K
TUIOTHOCTH, & POTOpHas cOOpKa W, CIENOBATENHHO, OTACIBbHBIC €€ KOMITOHEHTHI JTOJKHBI
W3TOTOBIATECS C BBICOKOM CTENEHBI0 TOYHOCTH, YTOOBI pa3danaHCc ObUT MUHUMAaNbHBIM. B
OTJIMYHUE OT JPYTUX LEHTPUPYT razoBast NeHTpHdyTra Ui 000TAICHUS ypaHa UMeeT BHYTPH
POTOPHOI Kamepbl Bpallaronryocsi(iecs) nmeperopoaky(i) B GopMe JUcKa U HETIOBIKHYIO
cuctemy mojaauu M otBojaa rasza UFg, coCTOAIIyI0 MO MEHBIIEH Mepe M3 TpeX OTIENIbHBIX
KaHaJIOB, /1Ba M3 KOTOPBIX COEQMHEHBI C JIOMAaTKaMM, OTXOSIIMMH OT OCH pOTopa K
nepuepuiftHON 4YacTh POTOPHOM KaMephl. B BakyyMe HaXOMUTCS TakkKe pSJl BaXKHBIX
HEBPAIAOIINXCS JIEMEHTOB, KOTOPHIE, XOTA U UMEIOT 0COOYI0 KOHCTPYKIIHIO, HE CIIOKHBI B
W3TOTOBIICHNM W HE W3TOTOBJSIOTCS W3 YHHUKAJIBHBIX MaTepuanoB. lleHTpudyxHas
YCTaHOBKa, OJTHaKO, TpeOyeT OONBIIOro YKciaa ITUX KOMIIOHEHTOB, TaK YTO MX KOJIUYECTBO
MOJKET CITYXKHTh BaYKHBIM WHIUKATOPOM KOHEYHOTO HCIIOIb30BaHNSI.

Bpamaromuecss KOMIOHEHTBI
a)  llomHbIe poTopHBIE COOPKU:

TOHKOCTEHHBIC ITMIMHIPHI UK PsiJI COSAUHEHHBIX MEXKITy COOON TOHKOCTEHHBIX IHJIMHIPOB,
W3TOTOBJICHHBIX M3 OJHOTO WM 0Oolieeé MATepPHANOB C BHICOKMM 3HAUSHHEM OTHOIICHHUS
MPOYHOCTH K IUIOTHOCTH, YyKa3aHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HacrosieMy paszaeny. CoeMHEHHE IWIMHIPOB MEKAY COOOH OCYIIECTBIACTCA IPU
TIOMOIIM THOKKUX CHIIL()OHOB WITM KOJIeIl, ONMMCaHHbIX B 4actu 5.1.1. ¢) Hmke. CoOpaHHBIN
pOTOp WMEET BHYTPCHHIOIO(ME) TIeperoponky(v) W KOHIIEBBIC Y37IBI, OIMMCAaHHBIE B
gacTsax 5.1.1.d) u e) mmwke. OgHako mosiHas cOOpka MOKET OBITh MOCTABJIEHA 3aKA3YHKy B
YaCcTHYHO COOpPaHHOM BHUJIE.

b)  Poropubie TpyOBI:

CHeNUaNbHO TpeNHA3HAYCHHBIE WM TMOJATOTOBJICHHBIE TOHKOCTEHHBIC NWJIMHIAPHI C
TommuHON cteHku 12 MM (0,5 mroiima) wim MeHee, muameTpoM oT 75 MM (3 aroiima) 1o
400 MM (16 mrOKMOB), WBTOTOBIICHHBIE W3 OIHOTO WM 0OJice MaTepHaliOB, HMMEIOIIIX
BBICOKOE€  3HAYCHHUE  OTHOIICHWS  TPOYHOCTH K  IUIOTHOCTH,  VKa3aHHBIX B
[NOACHUTEJIbBHOM 3AMEYAHUNU x HacToOSIIEMY pa3aery.

c) Konbua nimm cunb(oHsI:
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KOMITOHEHTBI, CTICIIHAIBHO TpeTHa3HaYeHHbIE WITN TIOJrOTOBICHHBIE JUISl CO3/IaHUsI MECTHOU
OTOpPHI TSI POTOPHOW TPYyOBl WIIM COCAWHEHUS psga poTopHBIX TpyO. CrimbdoHb
MPEACTABIAIOT COOOV KOPOTKUE HWJIMHAPHI ¢ TONIMHON cTeHku 3 mm (0,12 nroiima) mmm
MeHee, quaMeTpoM oT 75 M (3 mrotima) go 400 mm (16 mroiiMOB), UMEIOIUX OAWH TOdp U
W3TOTOBJICHHBIE W3 OJHOTO W3 MAaTepHaliOB, MIMEIOMIMX BBICOKOE 3HAYEHHWE OTHOIICHHUS
MPOYHOCTH K IUIOTHOCTH, YykazaHHBIX B [IOSCHUTEJIBHOM 3AMEYAHUU «
HACTOSIIIEMY pa3ieiy.

d)  Ileperopoaxu:

KOMITOHEHTHI B QopMme aucka auaMerpoM oT 75 MM go 400 mm (ot 3 mo 16 mroiimoB),
CHEIMAIBHO TMpeNHa3HAYCHHBIC WM TIOATOTOBJICHHBIC Ui YCTAaHOBKH BHYTPH POTOPHOU
TpyObI HEHTPU(YTH C LEIBIO U30JIUPOBATh BBITYCKHYIO KaMepy OT TJIaBHOM Pa3/eUTEIbHON
KaMepbl U B HEKOTOPBIX CIIy4yasx AJIs yiaydlieHus HUpKyisinuu rasa UFq BHyTpu riaBHOU
pa3IeTUTEeTFHON KaMephl POTOPHON TPYyObI M M3TOTOBJICHHBIC W3 OHOIO W3 MaTepHAJIOB,
AMEIONINX BBICOKOEC 3HAYCHHWE OTHOIIEHHUS TMPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[OACHUTEJIBHOM 3AMEYAHWU x HacTosieMy pa3aery.

e) BepxHue/HKHIE KPBILIKU:

KOMITOHEHTHI B (opMe aucka muamerpoM oT 75 MM (3 mioiima) mo 400 mm (16 mroiimMoB),
CHENUaIbHO TpEeJHAa3HAUYECHHBIE WM TOATOTOBJICHHBIE TaKUM 00pa3oM, YTOOBI TOYHO
COOTBETCTBOBATh JMaMETPy KOHIIOB POTOPHOM TpyOs! U Omaromaps stomy yaepxkusatb UF
BHYTpHU €€. DTH KOMIOHEHTBI HCIOJIB3YIOTCS JJIsl TOrO, YTOOBI TIOICPKUBATh, YACPKUBAThH
WM cofiep kaTh B cebe KaKk COCTAaBHYIO YacTh 3JIEMEHTHI BEPXHETO MMOMANIMITHUKA (BEPXHSS
KpBIIIKA) WM CIYXHTh B Ka4yeCTBE HECYIIEH 4YacTH BpalIalONIMXCs AJIEMEHTOB
AJIEKTPOJIBUTATEIsI M JJIEMCHTOB HIDKHETO TOJIINITHUKA (HW)KHSAS — KpPBIINIKA), U
M3TOTOBIBIIOTCS M3 OIHOTO W3 MaTepHaJioB, WMEIOIINX BBHICOKOE 3HAYCHHWE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, YyKazaHHbIX B [IOSICHUTEJIBHOM 3AMEYAHUU «
HACTOSIIIEMY pa3ieiy.

I[NOACHUTEJIBHOE 3AMEYAHUE
J171s1 BpaIlarommxcsi KOMIIOHEHTOB HEHTPU(YT UCHONB3YIOTCA CICAYIOIINE MaTePHAIIBL:

a)  MapTEHCHTHOCTAPCIOIIHME CTAJIH, WMEIONME MAKCHMAJbHbBIA TPEAeNl MPOYHOCTH Ha
pactsmxenne 2,05 x 10° H/m® (300 000 pynt/xs. aroiim) wm Goree;

b)  aJFOMHHHEBBIC CIUIABBI, HMCIOIINE MAKCUMAIIBHBIN MPEIesT MPOYHOCTH HA PACTSDKEHHE
0,46 x 10° H/M* (67 000 byHT/KB. moiim) witu Gortee;

C) BOJIOKHUCTHIC (HUTENMOMOOHBIE) MaTepHallbl, NPUTOAHBIC [UIS WCIOIB30BaHUSI B
KOMITO3UTHBIX CTPYKTYpaXx M HMEIOIIME 3HAUeHHS YAENBHOTO MOIYNA YHPYTOCTH
123x10°M wmm Gomee M MaKCHMAJIBHOTO YAEIBHOTO IIpeleNa IPOYHOCTH Ha
pactsxenre 0,3 x 10°m wmm Gonee ("yaenbHbIi MOIy/Tb YIPYrocTH" - 5T0 MOIYIb
IOnra B H/MZ, JISNICHHBI Ha YICIBHBIA BEC B H/™ ;  "MaKCUMAaITbHBIA YICITBHBIN
npenen MPOYHOCTH Ha pacTsDKeHHE" - 3TO MaKCUMAIBHBIH Npefen HMPOYHOCTH Ha
pacTsbkeHne B H/Mz, JIeTICHHBIN Ha YIEbHBINA BeC B H/ME ).

CraTH4yecKkne KOMIIOHEHThI

a) [ToAmMIMHYKY ¢ MArHUTHOM MOJIBECKOM:
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CIIELMANIBHO NPEeIHA3HAUCHHBIC WM MOATOTOBICHHBIE HNOALIMIHUKOBBIE Y3JIbl, COCTOSIINE
W3 KOJIBLIEBOrO MarHWTa, TMOJBEIICHHOTO B 000iMe, coleprkalleid AeMIIpUpYyONIyIo cpemy.
O0oiima wmsrotoBnsiercs u3 croiikoro k UFs wmarepuana (cm. [IOACHUTEJIBHOE
3AMEYAHUE x pazpmeny 5.2.). MarHut coeIUHSETCS C TOMIOCHBIM HAaKOHEYHHKOM WIIH
BTOPBIM MarHUTOM, YCTaHOBJICHHBIM Ha BEPXHEH KpBIIIKE, ONMMCaHHON B paszene 5.1.1. e).
MarauT MoxeT uMeTh (OpMy KOJbLa C COOTHOLIEHHEM MEXIy BHEIIHMM W BHYTPEHHHM
JUaMeTpaMy, MEHBIIMM WM paBHBM 1,6:1. Maraur MOXeT WMeTh (opMmy,
obecnieunBaromnyro HadanbHyo mporumaeMocts 0,15 I'/m (120 000 equan CI'C)  wim
OoJiee, WM OCTATOYHYIO HAMAarHUUEHHOCTh 98,5% wnm Ooree, MM POU3BECHIE UHIYKIIHU
HA MaKCHMAaNbHYIO HampsukeHHOCTh monst 6omee 80 k/i/m® (10'Tc.D). Kpome OOBIMHBIX
CBOMCTB MaTepuanga, HEOOXOJUMBIM NPEIBAPUTEIbHBIM YCIOBHEM SBIISIETCS OTrpaHUYEHHE
0o4YeHb MaJbIMU Jomyckamu (MeHee 0,1 mm umu 0,004 mroiiMa), OTKIIOHEHUST MATHUTHBIX OCei
OT F€OMETPHYECKHX OCel MK obecreueHne 0co00i TOMOTeHHOCTH MaTepualia MarHuTa.

b)  IlogmmmHUKH/ geMIdeph:

CTeNUaNbHO TPeAHA3HAYCHHBIC WM TOATOTOBJICHHBIE MMOIIIMITHAKY, COJCpIKAIIUe y3el
OCBH/YIUTOTHUTEIILHOE KOJIBIIO, CMOHTHPOBAHHEIN Ha nemrdepe. Och 0OBIYHO MPENCTABIIICT
co0oii BaJl W3 3aKaJICHHOW CTaJIM C OJHMM KOHIIOM B (opMe Torycdepsl, U cO CpeICTBAMU
MOJICOEIMHEHUs] K HIDKHEH KpBIIIKe, ONMMcaHHOM B paszgene 5.1.1.e), Ha apyrom. Bam,
OJTHAKO, MOXKET OBITh COCAWHEH C THUAPOJMHAMHYECKHM NOAMHITHUKOM. Kombiio mmeer
dopmy TabieTku ¢ nonychepudeckuM yIiIyOJeHHEM Ha OJHOH IMOBEPXHOCTU. OTH
KOMITOHEHTBI 4aCTO MOCTABIISIOTCS OTACNBHO OT AeMIiidepa.

C) MorneKkysipHBIC HACOCHI:

CTENUaNbHO TPEIHA3HAYCHHBIC WM TIOATOTOBJICHHBIE IIWUIMHIAPHI C BBITOYCHHBIMH WITH
BBI/IABIICHHBIMA BHYTPH CHHPAJbHBIMA KaHaBKaMH W C BBICBEPJICHHBIMH BHYTPHU
OTBEPCTUSAMU. THUIOBBIMH pa3MepaMH SIBIISIOTCS CIEAYIOIIHAE: BHYTPSHHUU IHUAMETP OT
75 MM (3 mroiima) o 400 mm (16 nroiimoB), TonmmumHa crerku 10 MM (0,4 motima) wiu Oonee,
C JUIMHOHM, paBHOW muameTpy wiu Oojpmie. KaHaBkM OOBIYHO HMEIOT MPSIMOYTOIEHOE
roriepevHoe ceucHue U rryouny 2 MM (0,08 mroitma) mmu Oonee.

d) CraTopsbl ABUTATENEH:

CMEIUAbHO TPEAHA3HAYCHHBIC WJIM TIOATOTOBJICHHBIC CTATOPBI KOJIBIICBOH (OPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THCTEPE3NUCHBIX (MM PEaKTUBHBIX) AJIEKTPOJIBUTaTEIeH
TIEPEeMEHHOTO TOKAa UISI CHHXPOHHON paboTHI B YCJIOBHSAX BaKyyMa B IHANa30HE YacTOT
600-2000 I'y u B auanazone morHocTed 50-1000 BA. CtaTtopbl COCTOST M3 MHOTO(:a3HbIX
00OMOTOK Ha MHOTOCIJIOMHOM KEJIC3HOM CEPJICUHHUKE C HU3KUMHU MOTEPSMH, COCTABICHHOM U3
TOHKHX IUIACTHH, 0OBIYHO TomHoH 2,0 MM (0,08 mroiima) i MeHee.

e)  Kopnyca/mpuemuanku nentpudyru

KOMTIOHEHTEHI, CIIETTHAIEHO TIPETHA3HAYCHHBIC WM TIOATOTOBICHHBIC IS Pa3MEIIeHI B HUX
cOOpKHU POTOPHOM TPyOBI Ta30BOi HeHTpudyru. Kopmyc cocToUT M3 KEeCTKOro HUIHUHAPA C
TomuuHON cteHku o 30 mm (1,2 mroiiMa) ¢ TPENM3UOHHO 00pabOTaHHBIMU KOHIIAMU IS
YCTAaHOBKH TIOMIIMITHAKOB W C OJHUM MM HECKOJIBKUMH (IaHIIAMH JUISI MOHTaXKa.
OO6paboTaHHbIC KOHIIBI MapaUICTBHBI APYT IPYTy U MEPIEHAUKYISPHBI MPOIOIBHON OCH
mumHpa B npeaenax 0,05 rpagyca nim meHee. Kopryc MoXeT Takke NpeICTaBIsaTh co00M



5.2.

5.2.1.

KOHCTPYKIIUIO SAYCUCTOIO TUIIA I Pa3MCIICHUA B HEM HCCKOJIBKUX POTOPHBIX Tp}/'6
Kopnyca HU3roTaBJIMBAOTCA W3 MAaTCpHUAJIOB, KOppOSHeCTOﬁKHX K UF6, WK 3alIUIITarOTCA
TIOKPBITUEM U3 TAKUX MaTEPUAJIOB.

1) JloBymku:

CHEIUAITBHO TIPEIHA3HAYCHHBIC WM TOATOTOBICHHBIC TPYOKH BHYTPEHHUM IHAMETPOM 0
12 MM (0,5 mrotima) amst u3Bneuenus raza UFq u3 potopHoii TpyOsl mo Meroay Tpyoku [Tuto
(T.e. c OTBepCTHEM, HANIPABJICHHBIM Ha KPYTOBOW MOTOK Ta3a B POTOpHOU TpyOe, K IpuMepy,
MOCPEJCTBOM U3rnda KOHIA PaJUajbHO PACIOJIOKEHHON TpyOKH), KOTOPBIE MOXKHO
MPUKPEIIUTh K LEHTPAJIBHOW CHUCTEME U3BJICUCHUS Ta3za. TpyOKHM U3rOTOBIICHBI U3
MaTepuasoB, Koppo3uecTolkux K UFg, nnn 3amminaroTcst MOKphITUEM U3 TAKUX MaTEpUaIOB.

CrnenuajibHO TpeJIHA3HAYEHHBbIC MJIM TOArOTOBJIEHHBIE BCIIOMOraTejbHbIe CHCTEMBI,
00opy0oBaHNe U KOMIIOHEHTBI JIsl UCNIOJIb30BAHUSI HA ra3oleHTPU(y:KHOH yCTaHOBKE
10 000raIeHnI0

BBOJIHOE 3AMEYAHUE

BcnomorarensHble clcTeMBl, 000pYA0BaHHE U KOMIIOHEHTHI Ta30LEeHTPU(YKHOH yCTaHOBKH
1o 00OTAIEHUIO TIPEICTABIISIOT COOOH CHCTEMBI YCTaHOBKH, HeoOxoanmble st monadn UF,
B ICHTPU(YTH, IS CBS3HM OTICIBHBIX IEHTPUGDYT MEXITy co00H ¢ Ieiapio 0Opa3oBaHUS
KacKaJIoB (WM CTyIeHel), 4ToObl JOCTUYh 00Jiee BBICOKOTO OOOTalICHUS U H3BJICYb
"mpoaykt" u "xBoctel" UF¢ u3 meHtpudyr, a tarke obopymoBaHHE, HEOOXOAUMOE ISt
MIPYBEICHUA B IeHiCTBUE TICHTPU(YT WK JUTA YIIPABJICHHUS yCTAaHOBKOH.

Oo6brano UFs mcnapsiercss U3 TBEpABIX BEIIECTB, MMOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
ABTOKJIABOB, M TOAAeTCs B Tra3000pasHoil (opMe K LEHTpUdyram dYepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBomoB kackama. "[Ipomykt" m "xBoctel" UFs, mocrymaromue u3
HEeHTPUQYT B BUAE ra3000pa3HBIX MOTOKOB, TAKKE MPOXOJST Yepe3 CUCTEMY KOJIEKTOPHBIX
TpyOONPOBOJIOB Kackaga K XOJOTHBIM JIOBYIIKaM (paOOTaolMM MPU TEMIEPATYPe OKOJIO
203K (-70°C)), rae OHM KOHAEHCHPYIOTCS W 3aT€M IIOMELIAIOTCS B COOTBETCTBYIOIINE
KOHTEHWHEPHI Uil TPAHCIIOPTUPOBKM HMJIM XpaHEHHWs. Tak KaK yCTaHOBKa 1O OOOTAaIICHHIO
COCTOMT W3 MHOTMX ThICSY LEHTpU(YT, COOpaHHBIX B  KacKaipl, CO3JAIOTCS
MHOTOKHJIOMETPOBBIC KOJJICKTOPHBIC TPYOONPOBOBI KACKATIOB C ThICAYaMU CBAPHBIX IIBOB,
MpUYEM CXeMa OCHOBHOHM YacTH X COCAWHEHHMI MHOTOKpaTHO NoBTOpsiercs. O00pyaoBaHue,
KOMIIOHEHTBI M CHUCTEMBI TPyOONpPOBOIOB HW3TOTOBISIIOTCS C COOJIONCHUEM BBICOKHX
TpeOOBaHMH K BaKyyM-IDIOTHOCTH U YUCTOTE OOPaOOTKH.

CucreMbl moaavyu/cucTeMbl 0TBO/A "'mpoayKkTa' u ""XBOCTOB"

CHCI_II/IEU'IBHO MNpECAHA3HAYCHHBIC HWJIKM IIOATOTOBJICHHBIE TEXHOJOIMYECKUE CUCTEMBI,
BKJIFOYAKOIIHC:

MUTAIONIE aBTOKIABHI (WM CTaHIMK), UCTONb3yeMble st mogaunl UFg B xackassl
neHTpudyr npu nameHur 10 100 xlla (15 dbyHT/KB. mro¥iM) 1 Tipu CKOpocTH 1 KT/4
wim Oonee;

JecyOnrMaTopsl (MM XOJIOIHBIE JIOBYIIKH), MCIIONB3yeMble 1 BeiBeaeHus: UFg u3

kackanoB npu Aasiaenun 10 3 klla (0,5 ¢pyHT/KB. AroiimM). JlecyOmumaTopsl CriocoOOHBI
oxiaxaareest 10 203 K (-70°C) u narpesatsest 10 343 K (70°C);
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5.2.2.

5.2.3.

5.24.

cTaHIMM '"mpoxaykra' M "XBocTOB", HcHonb3yemble ansd mnepemenieHus UFg B
KOHTEHHEPHI.

Ota yCcTaHOBKA, 000PYOBaHHE W TPYOOIPOBOJIBI TIOJIHOCTHIO U3rOTABIUBAIOTCS M3 CTOMKHX
k UF¢ martepmanoB wmm 3anmmarorcs nokpbitueM u3 Hux (cMm. [TIOSACHUTEJIBHOE
3AMEUYAHMUE k nanHOMy pa3zeny) ¢ COONIOJICHHEM BBICOKHMX TPeOOBaHMI K BaKyyM-
TUIOTHOCTH Y YUCTOTE 0OPaOOTKHU.

MamnHHbIe CHCTeMbI KOJUIEKTOPHBIX TPY0OOIIPOBOI0B

CrenpanbHO TIpe[HA3HAYSHHbIE WM IOJ'OTOBJICHHBIE CHUCTEMBI TpPyOOIIPOBOZOB U
KoJulekTopoB it yaepxkanusi UFg BHyTpE HEHTPHU]YKHBIX KackaloB. JTa CeTb
TpyOONpPOBOJIOB OOBIYHO MPEACTABISACT COOOW CHCTEMY C "TPOHHBIM" KOJUJICKTOPOM, H
Kaxnas UeHTpugdyra COeIMHEHA C KaXKAbIM M3 KOJUIEKTOpoB. ClenoBaTenbHO, CXeMa
OCHOBHOW 4YacTHM WX COCIWHEHHsS MHOTOKpAaTHO TOBTOpsieTca. OHa TOIHOCTBIO
naroraBimBaetcs U3 croikux Kk UFs matepuanos (cm. IIOSICHUTEJIBHOE 3AMEUAHUE
K HACTOAIIEMY pa3leily) ¢ COOJIIOACHHEM BBICOKMX TpeOOBaHMU K BaKyyM-IUIOTHOCTH U
YHCTOTE 00pabOTKH.

Macc-ciekTpoMeTpbl/ucTouHnKHA HOHOB 1151 UF;

CroenyanbHO NperHAa3HAYeHHbIE WM MOATOTOBJICHHBIE MAarHUTHBIE WM KBaIpyNOJIbHBIC
Macc-CIEeKTPOMETPBI, CIIOCOOHBIE MPOM3BOAUTH MPsAMON O0TOOp Mpob MmojaBaeMoi Macchbl,
"npoaykra" mim "XBocToB" U3 ra3oBbix MmoTokoB UFs u obmamaromue MoJHBIM HabOpOM
CIEIYIOIIUX XapaKTePUCTHK:

1. yZenbHas pa3pelIaronas ClocoOOHOCTh 1o Macce cBbliiie 320;

2. coacpKaT HCTOYHHUKHM HWOHOB, HU3TOTOBJICHHBIC H3 HUXpOMa HWIA MOHEIA WA
3allTUIICHHBIC ITIOKPBITUEM M3 HUX, UJIW HUKCIIMPOBAHHELIC,

3. COZAEPXKAT HOHU3ALMOHHBIC HCTOYHUKH ¢ O0MOapIMPOBKOHN 3IEKTPOHAMH;

4. CoJIep>KaT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYIO Il U30TOITHOTO aHaIN3a.
IIpeoOpa3oBaTesnn 4acToOThI

[IpeobpazoBatenn YacTOThl (TaKke W3BECTHBIE KaK KOHBEPTOPbl WM HHBEPTOPHI),
CIIELMANIBHO IpeHa3HAYCHHbIC WM IIOJATOTOBJICHHBIC AJISI IUTAHHUSA CTaTOPOB ABUTATEINEH,

OTIPENENICHHBIX B MOAIMYHKTE 5.1.2.d), WaM YacT, KOMITIOHEHTHI U TOACOOPKH TaKHX
peoOpa3oBaTesieii YacTOTHI, 00JIIAIOIINE ITOTHBIM HA0OPOM CIICIYIONINX XapaKTEPUCTHK:

1. MHorodazHeIit Berxoa B auamnasone ot 600 mxo 2000 I
2. BBICOKAs CTaOMIBHOCTH (CO crabmm3armeit yactoTsl yutne 0,1%);
3. HU3KHE HeTMHEHHbIE HCKaKeHus (MeHee 2%);

4. k03 urreHT nose3Horo aeicTBus cBoiie 80%.
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5.3.

5.3.1.

5.3.2.

5.3.3.

[NOSAACHUTEJIBHOE 3AMEYAHUE

IlepeuncrnenHoe BblEe OOOPYAOBaHME BCTYNAeT B HENOCPEICTBEHHBI KOHTakT ¢
TexHonorndeckuM TazoM UFg mnm HemocpeacTBEeHHO ymHpaBisieT paboToi LEeHTpUdyr u
MPOXOXKICHUEM I'a3a OT UEHTPU(YTH K LEeHTpUPYTe U U3 Kackazia B KacKas.

Koppozuecroiikue k UFg Marepuanbl BKJIIOYAIOT HEPXKABEIOIIYIO CTajlb, AJTIOMUHUM,
AIIOMUHUEBBIC CIUIABbI, HUKEIb W CIUIaBbI, cojepikariue 60% 1 0osiee HUKeIs.

CHeIIl/IaJ]bHO npeaHasHa4YCHHbIC WJIH MOATrOTOBJICHHBIC CﬁOpKI/I U KOMIIOHECHTBI IJIsA
HUCIOJIB30BAHUSA IIPH l"a30[lH(l)(l)y3HOHHOM odorameHnu

BBOJJHOE 3AMEYAHUE

[Tpu razoauddy3noOHHOM MeTOzE pa3/ieNeHHs] H30TOIOB ypaHa OCHOBHOI TEXHOJOTHYECKOM
cOOpKO¥ SIBIISIETCS CHICIMATBHBIN MTOPUCTHIN ra30audGy3HoHHBINH Oapbep, TEII00OMEHHHK
IUISL OXJIXKIEHHWs Taza (KOTOPBI HarpeBaeTcsi B IPOIECCE CXKATHsl), YIUIOTHUTEIBHBIC
KJamaHel M pErylupylollde KiamaHbl, a Takke TpyOonpoBodpl. Ilockonbky B
razonuddy3noHHON TexHONMOrMM Hcmonb3yercst mectudropucteiii  ypan (UFg), Bce
o0opynoBaHUE, TPYOONPOBOABI H IOBEPXHOCTH HW3MEPHTEIBHBIX MPUOOPOB (KOTOpBIE
BCTYNAIOT B KOHTAKT C Ta30M) JOJDKHBI M3TOTABIMBATHCS W3 MaTEPHANIOB, COXPAHSIOMINX
crabmipHOCTh IpU KOHTakTe ¢ UFq. T'asoanddysronHas ycTaHOBKa COCTOUT U3 psiia TAKHX
cOOpOK, TaKk YTO MX KOJMYECTBO MOXET OBITh BAXKHBIM IOKa3aTelieM KOHEYHOTO
npeTHa3HAuYCHUS.

I'azogudgpy3nonnnie 6apbepbl

a)  CrheuumanbHO MpeAHA3HAYEHHBIC WM MOATOTOBJICHHBIC TOHKUE, TOPUCTHIE (PUIIBTPHI €
pasmepom nop 100-1 000 A (anrctpem), Tomumuoit 5 mm (0,2 AroiiMa) UM MeHbIIE, a s
TpyOuaTeix ¢opMm muamerpoM 25 MM (1 groiiM) WM MeHBINE, W3TOTOBJICHHBIC W3
METAJUTMYECKUX, TOJTMMEPHBIX WIIM KEPAMHYECKHX MaTepuajoB, kopposuectoiikux Kk UFg, n

b)  crenmanbHO MOATOTOBJIICHHBIE COCOWHEHUS WM HMOPOLIKM AJS M3TOTOBJICHUS TaKHUX
¢uneTpoB. Takue coeAWHEHUS W TOPOILIKM BKIIIOYAIOT HUKENb WM CIUIaBBI, COJEpIKallne
60% wnnm 6onee HUKeIs, OKcuA amoMuHus win croiikue Kk UFg moiaHocThIO hTOpHMpOBaHHBIC
YIJIEBOAOPOAHBIE TOTMMEPHI ¢ UNCTOTOR 99,9% nim Gonee, pasmepom dactun MeHee 10 MKkM
Y BBICOKOW OJHOPOIHOCTBIO YAaCTHIl MO KPYMHOCTH, KOTOPBIE CHENHATbHO MOATOTOBIEHBI
JUTSl UI3TOTOBJICHHS Ta30AU(PPy3HOHHBIX OAPHEPOB.

Kameps1 nud¢ysopos

CrenmanbHO TpeIHa3HAYEHHBIE WIM IIOJTOTOBJICHHBIC T'€PMETHYHBIC IMIMHAPHYECKUE
cocynel nuamerpoM 6osiee 300 mm (12 mroiiMoB) u mmuHOM 6oee 900 MM (35 molMOB), WK
NPSIMOYTOJIbHBIE  COCYIIBl CPaBHHMBIX Pa3MEpPOB, HMCIOIIME OIUH BIYCKHOW U JIBa
BBIITYCKHBIX MaTpyOKa, AWaMeTp KaKAOro U3 KOTOpeIX Ooinee 50 MM (2 mroiima), mis
NoMenIeHnss B HUX ra3oand@y3noHHBIX OapbepoB, M3roToBIeHHbIE M3 cToWKHMX K UFg
MaTeprajoB WM 3alllHIICHHBIC TOKPBITHEM M3 HHX, W TpeAHAa3HAYCHHBIC JUIs YCTAaHOBKU B
TOPU30HTAIFHOM HJIH BEPTUKAIBHOM TIOJIOKEHHH.

Kommnpeccops! u razonyBku

CrienMalibHO TIpPEHA3HAYCHHBIC WM TIOATOTOBJICHHBIE OCEBBIE, IICHTPOOCIKHBIC WU
00BEMHBIE KOMIIPECCOpbI, HIIM Ta304yBKH C IPOM3BOIUTEIBHOCTBIO HA BCOCE | M°/MHH MM
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5.3.4.

5.3.5.

5.4.

oomee UF¢ u ¢ maBnenmeM Ha BbIXonle 0 Heckonbkux coteH klla (100 pyHT/KB. moiim),
MpeIHa3HaueHHbIe IS TOJITOBpeMeHHOM akcmutyaraiuu B cpene UFg ¢ anexTpoaBurareisem
COOTBETCTBYIOIICH MONIHOCTH WM 03 Hero, a TaKkKe OTHCIbHBIE COOPKM TaKuX
KOMIIPECCOPOB U Ta30IyBOK. DTH KOMIIPECCOPHI U Ta30lyBKU UMEIOT Tepenajl AaBICHUS OT
2:1 o 6:1 n n3roraBnMBaroTCs N3 CTOMKKUX K UFs MaTepranoB Wil MOKPBIBAIOTCS UMHU.

YiioTHeHust Bpaliarmuxcsi BajioB

CoenuyanbHO — IIpeAHA3HAUCHHBIC WM  IIOATOTOBJICHHBIE BAKyYMHBIE  YIUIOTHEHUS,
YCTQHOBJIEHHBIE Ha CTOpPOHE TOJAaYM M Ha CTOPOHE BBIXOJAA JUIA YIUIOTHEHHWS Baja,
COEIIMHSIOILETO POTOP KOMIPECCOpa WK Ta304yBKU C IPUBOIHBIM JABUTATENIEM, C TEM YTOOBI
o0ecrieunTh HAJEKHYI0 TIE€PMETH3ALUI0, IPEIOTBPALIAIONIYI0 HAaTEeKaHHE BO3AyXa BO
BHYTPEHHIOK) KaMepy KOMIIpeccopa MM Ta30AyBKH, koropas HanonHeHa UF, — Takue
YIUIOTHEHUsI OOBIYHO MPOEKTHPYIOTCS Ha CKOPOCTh HaTekaHus Oy(depHoro rasza meHee
1000 cn’/vus (60 groiiv’/MuH).

TennoooMenHuKH 111 oxjaakaenns UF

CrienpaibHO TIpeTHa3HAYCHHBIE WITH TTO/ITOTOBIIEHHBIE TEIIIO0OMEHHHKH, M3TOTOBJICHHBIE U3
croiikux k UFg MaTepuaioB wiiM MOKPBITEIE MU (32 UCKIIIOYEHHEM HeprKaBeIoIlel cTaim),
WIM MeIbl0, WIH JIIOOBIM COYETaHMEM S5THX METAJUIOB M PacCUMTaHHBIE Ha CKOPOCTb
M3MEHEHWMsI TaBJICHMS, orpeerstoniero yreuky, Mmeaee 10 I1a (0,0015 ¢yHT/KB. moiiM) B 9ac
nipu niepenane naneHus 100 k[1a (15 GyHT/KB. mroiim).

CrnenuajJibHO TpeJIHA3HAYEHHBbIC MJIM TOArOTOBJIEHHBIE BCIIOMOraTejbHble CHCTEMBI,
o0opy1oBaHHe W KOMIIOHEHTbI JUIA HCHOJIb30BaHUSI Npu ra3oaud¢y3noHHOM
o0orauieHuu

BBOJJHOE 3AMEYAHUE

BcnomorarensHble  cHCTEMBI, 00OpYIOBaHWE M KOMIOHEHTHI sl ra3onuddy3noHHBIX
YCTaHOBOK 10 OOOTAILEHUIO MPEACTABIAIOT CO00M CHCTEMBl YCTAaHOBKH, HEOOXOAUMBIC IS
nogaun UFg B razomuddy3noHHyo cOOPKY, Ui CBSI3M OTACIBHBIX COOPOK MEXIy CO00H U
o0pa3oBaHUsT KacKaloB (WIM CTyNeHEH) C Webl0 IOCTENEHHOrO JOCTIKEHHS Ooree
BBICOKOrO oOorameHusi u u3BnedeHus: "mpoxaykra" u "xBoctoB" UFg m3 muddysnoHHbIX
KacKaJoB. BBUIly BBICOKOMHEPLHOHHBIX XapaKTEPUCTUK IU((y3MOHHBIX KAaCKaJIOB JII0OOE
NpepbIBaHNe UX PabOTHI, 0COOEHHO MX OCTAaHOBKA, MPHBOJAT K CEPHE3HBIM ITOCIEACTBHSIM.
CnepmoBatenbHO, Ha ra3onuddy3noHHON YCTaHOBKE BaXHOE 3HAUYCHHE HMMEIOT CTPOroe U
MIOCTOSIHHOE IOJIJIEP)KaHNE BaKyyMa BO BCEX TEXHOJOTMUECKHUX CHCTEMax, aBTOMaTHUecKast
3alMTa OT aBapUil M TOYHOE AaBTOMATHUYECKOE peTyJIMpOBaHME TMOTOKa rasa. Bce ato
MPUBOAUT K HEOOXOAUMOCTH OCHAILIECHHS YCTAHOBKH OOJBIIMM KOJMYECTBOM CHELHATbHBIX
WU3MEPUTETIBHBIX, PETYJIUPYIOIINX U YIPABILIIOLIUX CHCTEM.

O6brano UFs ncnapsiercst U3 IUIMHAPOB, IOMEIICHHBIX BHYTPH aBTOKJIABOB, U MOJAeTCs B
ra3zoo0pa3Hoii opMe K BXOJHBIM TOYKAM Yepe3 CHUCTEMY KOJUIEKTOPHBIX TPyOOIpPOBOJOB
kackama. "llpomykt" m "xBocTel" UFg, mocTymaromme W3 BBIXOAHBIX TOYEK B BHJIC
ra3000pa3HBIX TIOTOKOB, IIPOXOAT Yepe3 CUCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB KacKaja
100 K XOJOAHBIM JIOBYIIKAM, JIMOO K KOMIIPECCOPHBIM CTaHIMAM, I7Ie Ta3000pa3HbIi MOTOK
UF¢ oxmxaercss W 3areM [OMeNlaeTcs B COOTBETCTBYIONIME KOHTEHHEpHI s
TPaHCIIOPTHUPOBKK WM  XpaHeHus. [lockoyibKy ra3omuddy3roHHas yCTaHOBKA IO
00OTaIlIEHNIO MMEeT OOJBIIOE KOMMYECTBO Ta30Au(dy3HOHHBIX COOpPOK, COOpaHHBIX B
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54.1.

5.4.2.

5.4.3.

5.4.4.

KacKaJpl, CO3/AI0TCSi MHOTOKWJIOMETPOBBIE KOJUIEKTOPHBIE TPyOONpOBOIABI KacCKagOB C
TBICSIYAMH CBApHBIX IIBOB, NPUYEM CXEMa OCHOBHOW YaCTH MX COEOMHEHUI MHOTOKPATHO
noBtopsiercst. O60pyJOBaHUE, KOMIIOHEHTBHI U CUCTEMbI TPYOOIPOBOAOB H3TOTOBIISIOTCS C
cOOJI0JCHIEM BBICOKHX TPEOOBAHUM K BaKyyM-TZIOTHOCTH M YUCTOTE 0OPaOOTKH.

Cucrembl nogaun/cucTeMsl 0TBoAa '"'mpoaykTa'’ u "'XBOCTOB"

CroeunanbHO TpeTHa3HAYCHHBIE WM TOATOTOBJICHHBIE TEXHOJOTHUECKUE CHUCTEMBI,
criocoOHbIe pabotaTh nipu nanernu 300 klla (45 QyHT/KB. q10iiM) WM MEHee, BKITFOYast:

NHUTAOLINE aBTOKJIABBHl (MM CHUCTEMBI), ucmoib3yeMble s mnomaun UFg B
razonuy3nOHHBIE KacKaIbl;

JecyOonmMMaTopsl (MM XOJIOJHBIC JIOBYILKH), UCTIONb3yeMble i BbiBeaeHuss UFg n3
razonn(y3rMOHHBIX KacKaoB;

craniu oxmwkenus, rae UFq B razoobpasHoil gopMe U3 Kackajga CKHUMaeTca U
OXJIQXKJIAETCSI JI0 JKUAKOTO COCTOSHUS;

CTaHIMK "mpoaykTa" Wi "XBOCTOB", ucmonb3yembie ans mepemernenus UFs B
KOHTEHHEPBI.

CucreMbl KOJLJIEKTOPHBIX TPYOONIPOBOI0B

CneuuanbHO NpenHa3HauyeHHbIE M OATOTOBICHHBIE CUCTEMBI TPyOOIPOBOIOB U CHCTEMBI
koiuiekTopoB it yaepxkanus UFg BHyTpm razomny3noHHBIX KackazoB. JTa CETh
TpyOONPOBOJIOB OOBIYHO IMPEACTABISIET COOON cHCTeMy ¢ "MBOWHBIM" KOJJIGKTOPOM, TJIE
Ka)kIasl siyelika COeIMHEHa C KaKIBIM 13 KOJUIEKTOPOB.

BakyymHble cucTemMbl

a)  CreuuanpHO TIpeIHA3HAYCHHBIC WM TOATOTOBICHHBIC KPYIHBIC BaKyyMHbIC
MAarucTpaji, BaKyyMHBIC KOJUIGKTOPbI M BaKyyMHBIC HAacOChl IIPOU3BOJHUTEIBHOCTHIO
5 v’/mun (175 ¢yr’/Mun) wm Gonee.

b)  BakyymHBIE HacoCHl, ClieIMAIbHO NMpeAHAa3HaYeHHbIE 171 paboThl B copepxareii UFg
arMocdepe U H3TOTOBJICHHBIC U3 ATFOMUHHMSI, HUKEIIS WM CIUIaBOB, cojepkammx oonee 60%
HHUKEId WIM TOKPHITBIE HMMH. OTH HAcOChl MOTYT OBITh WM POTAllMOHHBIMH, HJIH
TIOPIITHEBBIMU, MOTYT UMETh BBITECHSIOIINE U (hTOPHCTO-YIIIEPOAHBIC YIUIOTHEHHS, a TAKKe
B HUX MOTYT IIPHCYTCTBOBATh CIIEHHAILHBIC Pa00UNe )KUIKOCTH.

CrnenuajbHble CTONIOPHBIE U PeryJIMpPYyoLye KJIanaHbl
CrienpasibHO TIpeHAa3HAYE€HHbIE WM TOJrOTOBIICHHBIE Py4YHBIE WJIM aBTOMAaTHYECKHE
CTOIIOPHBIC M PETYJIHUPYIOIIME KilalaHbl CHIL(MOHHOTO THUIA, U3TOTOBJICHHBIE U3 CTOWKUX K

UF¢ marepuanos, guamerpom ot 40 mo 1500 mm (1,5 no 59 mroiiMOB) Al yCTaHOBKH B
OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMaX Ta30au(Gpy3nOHHBIX YCTAaHOBOK 110 OOOTAIICHHTO.

14



5.4.5.

5.5.

Macc-ciekTpoMeTpbl/ucTOYHMKN HOHOB 1151 UF

CrienpasibHO TIpeJHAa3HAUYEHHbIE WJIM TIOATOTOBIEHHbIE MAarHWTHBIE WJIM KBaJIpyIOJIbHBIE
Macc-CIeKTPOMETPBI, CIOCOOHBIE MPOMU3BOJUTH MPSIMOK O0TOOpP MpOoO MoJaBacMON Macchl,
"npoaykra" mnm "xBocToB" n3 razoBblx MOTOKOB UF¢ m oGnamaronie momHeIM HaboOpoM
CIIEIYIOIIUX XapaKTEePUCTHK:

1. yaeNbHasl pa3pernaronas CloCOOHOCTH 10 Macce cBkbiiie 320;

2. coacpKaT HCTOYHHMKHM HWOHOB, HU3TOTOBJICHHBIC HW3 HUXpOMa WM MOHCIA WX
3alIAIICHHBIC ITOKPBITUCM U3 HUX, NJIM HUKCIIMPOBAHHBIC,

3. coJiep)kaT MOHU3AIMOHHBIE HCTOYHUKH ¢ 00MOapANPOBKOHN 3JIEKTPOHAMHU;
4. COZAEPXKAT KOJUIEKTOPHYIO CUCTEMY, IIPUTOJHYIO JJIsI H30TOIHOTO aHAIN3A.
MNOACHUTEJIBHOE 3AMEYAHUE

[lepeunicnerHoe BEIIIE O00OpYMOBaHWE BCTYHAeT B HEMOCPEACTBEHHBIH KOHTaKT C
TexHojorndeckum ra3zoM UFg, 5u00 HEmocpencTBEHHO peryvpyeT IMOTOK B Ipeaeiax
Kackaga. Bce MOBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAaKT C TEXHOJOTMYECKUM Ta3oM,
LIEJIMKOM M3roTaBiuBaroTca U3 croikux k UFg MaTepuanoB wid MOKpHIBAIOTCS UMH. J[ist
LIeNICH  pa3/eNioB, OTHOCSINUXCS K Tra3oau(@y3doHHBIM  YCTPOHCTBAM, MaTEpUAIbI,
koppozuecToiikue K UFs, BKIIOUAlOT HEP)KABEIOLIYIO CTallb, AJIOMUHUM, aIOMHUHUEBBIE
CILIaBbI, OKCUJI aJTFOMHUHUS, HUKENb WIH CIUIaBhl, conepxkamme 60% wnu Oolee HUKENs, a
Takke croiikue kK UFg ToTHOCTRIO TOpHPOBAaHHBIE YTIICBOIOPOTHBIC TIOTTMMEPHI.

CrnennajinbHo NnpeaIHasHAYCHHbIC WX MOATOTOBJICHHbLIC CHCTEMbI, oﬁopyuonalme H
KOMIIOHECHTDI /1 UCITOJIB30BAHUSA HA YCTAHOBKAX a3pOAUHAMHUYIECCKOI0 odorameHms.

BBO/JIHOE 3AMEYAHUME

B mporeccax aspoauHamuyeckoro oborameHus cmech razoodpasHoro UFg u sterkoro rasa
(Bozmopon Wiy renuii) CKMMAETCsl M 3aTeM MPOITyCKaeTcs uepes pa3AeisIomie YJIEMEeHThI, B
KOTOPHIX W30TOITHOE pa3JelieHHe 3aBepIlaeTcs TIOCPEICTBOM TIONyYeHHs OOJBIINX
IIEHTPOOSIKHBIX CHJI TI0 TEOMETPHH KPHUBOJMHEHHOW CTEHKH. Y CIIEIIHO pa3paboTaHBI N1Ba
TMIpoIlecca TOTO THMA: TPOIECC COIIOBOTO PasfiefieHHsl M MPOLecC BUXPEeBOM TpyOku. [lms
000MX TMPOIECCOB OCHOBHBIMH  KOMIIOHEHTAMH  KacKaga pas[elieHHsl  SIBISIFOTCS
IWIMHIPAYECKHE KOpITyca, B KOTOPBIX pa3sMEIIeHBl CHEUUAbHBIE pa3lelUTeIbHbIC
AJIEMEHTHI (COIJIa WM BUXPEBBIC TPYOKH), Ta30BbIC KOMITPECCOPhI U TEIFIOOOMEHHUKH IS
yraneHus oOpasyrouerocs MNpu CKaTMd Temna. /Jid  adpoAMHAMUYECKHX YCTaHOBOK
TpeOyeTcsl LENbIid Psii TAKKX KacKaJlOB, TAaK YTO MX KOJMYECTBO MOXKET CIYXKHUTh BaKHBIM
yKazareneM KOHEYHOTO WCIONB30BaHus. [lOCKOIBKY B a’poAMHAMHYECKOM MpoIiecce
ucnone3yercst UFq, moBepXHOCTH Bcero obopyaoBaHusi, TpyOONPOBOJOB M M3MEPUTEIBHBIX
MpuOOpoB (KOTOpBIE BCTYMAIOT B KOHTAKT C Ta30M) JOJDKHBI H3TOTAaBIMBATBCS U3
MaTepualioB, COXPaHSIOIIUX YCTOMUMBOCTD MpHU KOoHTakTe ¢ UFg.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Hepqu/IcneHHHe B HACTOAIIEM pas3ZCiIC 3JICMCHTHI BCTYIIalOT B HeHOCpeI[CTBeHHLIﬁ KOHTAaKT
C TCXHOJOIrH4€CKHM TIa3oM UF@ hi17(010) HENOCPEACTBCHHO PEryJIMPYIOT IMOTOK B IpeAciIax
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5.5.1.

5.5.2.

5.5.3.

5.5.4.

Kackaga. Bce MOBEpXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAaKT C TEXHOJIOTMYECKHUM Ta3oM,
LETMKOM M3TOTaBIMBAIOTCS U3 cTolkuX K UFg MaTepnanoB, Wiy 3amiiiieHbl TOKPBHITHEM U3
Takux MatepuanoB. [[is meneil pa3mena, OTHOCSIIETOCS K 3JIEMEHTaM a’3poAWHAMUYECKOTO
oOorarrenus, kopposuectoiikue k UFs MaTepuaibl, BKIIIOYAIOT MeJlb, HEPXKABCIOIIYIO CTab,
ATIOMUHNH, AFOMUHUEBBIE CIUIaBbl, HUKEJIh WM CIUIaBbl, copepkamue 60% wimm Oonee
HUKEIs, a Takoke croiikre K UFg momHoCThIO (pTOpHpOBaHHbIE YTIIEBOJOPOIHBIE TOTMMEPEI.

PazneaurtesbHbIE comiia

CrienMalibHO MpeHA3HAYCHHBIC WM TIOATOTOBJICHHBIC Pa3CIUTENIbHBIC COILIAa U UX COOPKH.
PaznenurensHble CoOmia COCTOSIT M3 MICICBUAHBIX W30THYTHIX KaHAJIOB C PAIHMyCcoOM H3ruda
meHee 1 mm (0o0prHO OT 0,1 Mo 0,05 MM), kopposumectoiikux k UFs, u umerommx
BHYTPEHHIOIO PEXKYIITYI0 KPOMKY, KOTOpasi pa3leisieT MPOTEKAIOIINI Yepe3 COTUIo ra3 Ha JIBe
(bpakium.

Buxpesbie TpyOku

CrienMalibHO TIpEHA3HAYCHHBIC WM TIOATOTOBJICHHBIE BUXPEBbIC TPYOKH M HMX COOpPKH.
BuxpeBrlie TpyOKH UMEIOT IHJIMHAPHYECKYIO WITH KOHYCO000pa3Hyr0 (popMy, H3TOTOBJICHBI U3
koppo3uecToikux kK UFg MaTepuanoB WM 3allUIICHbl TOKPBHITUEM U3 TaKMX MaTEpUAIIOB U
uMmeroT auametp ot 0,5 cM 110 4 cM Ipu OTHOLIEHUM AMUHBI K quamerpy 20:1 win menee, a
TaKke OJHO WM Oojee TaHTEeHIMAIbHOE BXOIHOE OTBepcTHe. TpyOKHM MOTyT OBITh
OCHAIIEHBI OTBOJJAMH COILJIOBOI'O THIIA Ha OJHOM HJIM Ha 00OMX KOHIIAX.

[NOSAACHUTEJIBHOE 3AMEYAHUE

[MutaTenbHBI Ta3 MOCTYMaeT B BHXPEBYIO TPYOKy IO KacaTelbHOM C OJHOTO KOHIA WU
yepe3 3aKpy4yUBAaIOLIMe JIOMAaTKU WM 4Yepe3 MHOTOYHMCIICHHBIE TAHTEHIMAIbHBIE BXOAHBIE
OTBEPCTHS BIOJb TPYOKH.

Kommnpeccops! 1 ra3oayBKu

CriermuaibHO  TIpeMHA3HAYCHHBIE WM TTOATOTOBJICHHBIE OCEBBIC, IICHTPU(YKHBIC WIN
00bEeMHBIE KOMITPECCOPHI HJIM Ta30/yBKH, M3TOTOBJIEHHBIE W3 KopposuecTorkux kK UFg
MaTePHAJIOB, WK 3aIUIIECHHBIC MOKPBHITHEM U3 TaKUX MATCPHUAJIOB, MPOU3BOAUTEIHLHOCTHIO
Ha BXOJI€ 2 M°/MHUH WK 6oJiee CMecH UF¢u Hecymiero rasa (BOAOpOT WJTH TENUi).

[HOACHUTEJIBHOE 3AMEYAHUE

Takue KoMITpecCopsI ¥ Ta30[yBKH OOBITHO UMEIOT Iepernay nasieHus ot 1,2:1 no 6:1.
Y10THeHUs] BpALIAKOUIUXCH BAJIOB

CHCHI/I&HLHO MMPCAHA3HAUYCHHBIC WJIW MOATOTOBJICHHBLIC YIIJIOTHCHHS BpalllaloIUuXCs BaJiOB,
YCTaHOBJICHHBIC Ha CTOPOHE TMOJaYM KM Ha CTOPOHE BBIXOJA JUIS YIUIOTHEHHS Baja,
COE/IMHSIOIIETO POTOP KOMIIPECCOpa WM POTOP Ta30{yBKHU C TIPHUBOJIHBIM JBUTATENEM, C TEM
9r00BI  OOECIeunTh  HAASKHYIO  TepPMETH3alHI0,  TMPEJOTBPAINAIONIYI0  BBIXOI

TCXHOJIOTUYECKOI'O ra3a NI HATCKAHUC BO3AYyXa WKW YIUIOTHAIOLICTO ra3a BO BHYTPECHHIOIO
KaMepy KOMIIpECCOpa WU ra30AyBKH, KOTOPAd 3all0JIHCHA CMEChIO UF6 " HCCYIICIO rasa.
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5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

Tem1000MeHHUKH JJI51 OXJIAKIEHHsI ra3a

CHCHI/I&J’ILHO MpEeaAHaA3HAUYCHHBIC UJIM TTOATOTOBJICHHBIC TeHHOO6MeHHI/IKI/I, HU3TroTOBJICHHBIC 13
KOppOSPICCTOfIKHX K UF() MaTepHrajIOB WIN 3alMUIICHHBIC TOKPBITUEM U3 TAKUX MATCPUAJIOB.

Koxyxu pazaeisiiommx 3J1eMeHTOB

CrienpansHO TIpeHA3HAYEHHBIE WM TOATOTOBJIEHHBIE KOXKYXH Pa3lIeNSIONINX AIIEMEHTOB,
W3TOTOBJICHHBIE U3 KopposnecTolknx K UFs MaTepnanoB wiw 3alIMIIEHHBIX TTOKPBITHEM U3
TaKUX MaTEPUAIIOB, /TS TIOMEIICHUS B HUX BUXPEBBIX TPYOOK MM Pa3/IECNUTEILHBIX COTICIT.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT MpPEACTaBIATh COOOW IIJIMHAPUYECKHE KaMephl AuaMeTpoMm Oosee
300 MM 1 mmuHO# Oomee 900 MM WITM TIPSMOYTOJBHBIE KaMephl CPaBHUMBIX Pa3MepoB U
MOTyT OBITh NpeIHAa3HAYeHbl Uil YCTAHOBKM B TOPH30HTAJIBHOM MM BEPTUKAIBHOM
MOJIOKEHHH.

Cucrembl nogaun/cucTeMsl 0TBoAA '"'mpoaykTa'’ M ""XBOCTOB"

CrenuanpHO MpenHa3HAUYCHHBIE WA IOJATOTOBICHHBIC TEXHOJIOTWYECKUE CHUCTEMBI WU
obopymoBaHue il O0OTaTHUTEIBHBIX YCTAHOBOK, M3TOTOBJIEHHBIE M3 KOPPO3HECTOWKHX K
UFs MmaTepuaioB, WM 3alIUIIEHHBIX TOKPHITHEM U3 TAKUX MAaTEPUAIOB, BKITFOYAIOIINE:

a)  THTAIIUE aBTOKJIABBI, IEYM WJIM CHCTEMEI, HCIoib3yemble s momaun UFg mms
Tmporiecca o0oTaIeHus;

b) necyOnmuMaropsl (WM XOJIOTHBIE JIOBYIIKH), WCIOJb3yeMble JIJIsl BBIBEACHHUS
narperoro UFy 13 mpoiiecca oborarieHust 11 MOCIeIYIONIEro MePeMEICHHMS;

C)  CTaHUMHU OTBEPXKIEHHMA WM OXIWKEHHUs, Hcroib3dyemble ans BbiBeaeHus UF u3
nporuecca oborameHust myTeM cxatusi U nepeBoga UFg B >KuIKyro WM TBEPAYIO

popmy;

d)  crammum "mpomykrta" wiam "XxBocToB", Hcmonblyemble ais nepemerieHuss UFs B
KOHTEHHEPHI.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBOI0B

CHCHI/IEU'H)HO MpeaHa3HAYCHHBIC niIn IIOATOTOBJICHHBIC CHUCTEMBbI KOJIJICKTOPHBIX
TpyOOIpPOBOJIOB, H3TOTOBJIICHHBIE M3 KOppo3uecTolikux kK UFg MaTepraioB Wiy 3aiuiieHHbIC
TOKPBITHEM W3 TaKUX MatepuaioB, s yaepxkanuss UFg BHyTpH a’poanmHaMHYecKUX
KacKasioB. JTa CeTh TPYOOIPOBOJOB OOBIYHO TPEACTABIICT COO0H CHCTEMY C "MBOMHBIM"
KOJUIGKTOPOM, TJIe¢ KaKIbId KacKaJ MM TpyNla KackKaJoB COCAMHEHBI C KaXIbIM U3
KOJUIEKTOPOB.

BakyymHbIe cicTeMbl H HACOCHI

a) CrenuaibHO TIpeIHA3HAYCHHBIC WM TIOATOTOBJIICHHBICE BaKyyMHBIC CHCTEMEI,
MIPOU3BOUTELHOCTRIO HA BXOAE S M/MUH  WiIn Ooree, COCTOSIIME U3 BaKyyMHBIX
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5.5.10.

5.5.11.

5.5.12.

MarucTpajiei, BAKYYMHBIX KOJUIEKTOPOB M BaKYyMHBIX HACOCOB, U TPEIHA3HAYCHHBIC JUIS
pabotsl B conepxaniux UFg ra3oBbIX cpenax.

b)  BakyymHBIE HAacochl, CHEUMATGHO MpEAHA3HAYCHHBIC WM MOATOTOBICHHBIE IS
pabotsl B cogepxaumx UFg ra3oBeIX cpenax M M3roToBiIEHHBIE U3 Koppo3uecTorkux K UFg
MaTepuajIoB WM 3AIIHUIIEHHBIX IOKPHITHEM M3 TaKMX MaTepuasoB. B aTmx Hacocax moryt
WCIIOJIB30BAThCS (PTOPUCTO-YTIIEPOAHBIE YIUTIOTHEHHUS U CTIEIaIbHbIe paboyne )KUIKOCTH.
CrnenuajbHbIe CTONIOPHBIE U PeryJIMpYyoLye KJIanaHbl

CrnenpanpHble MpeAHA3HAUCHHbIE WM TOATOTOBJIEHHBIE PyYHBIE WM aBTOMAaTHYECKUE
CTOIIOPHBIE M PETyIUPYIOIIME KJamaHbl CHIb(OHHOTO THIA, W3TOTOBJICHHbIE U3
kopposuectoiikux kK UFs MaTepuaioB win 3allUIIEHHbIE TIOKPHITUEM U3 TaKUX MaTepHaJIOB,
muamerpoM oT 40 mo 1500 MM [Is MOHTaka B OCHOBHBIX M BCIIOMOTATEIILHBIX CHCTEMAax
YCTaHOBOK a3POAMHAMHYECKOT0 00OTaIleH .

Macc-ciekTpoMeTpbl/ucTouHNKHA HOHOB 1151 UF;

CroeuuanbHO NpenHa3HauYeHHbIE WM MOATOTOBJICHHBIE MAarHUTHBIE WM KBAaIpPyNOJbHBIC
Macc-CIeKTPOMETPBI, CIIOCOOHBIE MPOM3BOAUTH MPsAMON O0TOOp Mpob MomaBaeMol Macchl,
"npoaykra" mnm "XxBocToB" W3 razoBbIx MOTokOB UFg m oOnamaronyie momHBIM HabOpOM
CIEIYIOIINX XapaKTePHCTHK:

1. yZeNnbHas pa3pelIaronas ClocoOOHOCTh 1o Macce cBbiiie 320;

2. coacpKaT HCTOYHHUKHM HWOHOB, HU3TOTOBJICHHBIC H3 HUXpOMa HWIA MOHEIA WK
3allTMIICHHBIC ITIOKPBITUEM M3 HUX, UM HUKCIIUPOBAHHELIC,

3. coJiepKaT HOHU3AIMOHHBIE HCTOYHUKHU ¢ 00MOapANPOBKON 3JIEKTPOHAMHU;
4, coJIepKaT KOJJIEKTOPHYIO CUCTEMY, IPUTOAHYIO JUTSl U30TOITHOTO aHaJIH3a.
Cucremsl otnesenns UFg oT Hecylnero raza

CrenuanpHO TNpEeIHA3HAUYCHHBIE WM TOATOTOBJICHHBIC TEXHOJIOTUYECKUE CHUCTEMBI IS
oraenenust UFg oT Hecytero ra3a (Bogopo/ia Wid Telus).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH crCTEMBI TTpeTHa3HAueHBI AT COKparieHus conepskanns UFg B HecyIiem rase 10 oHON
YacTH Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIFOUaTh TaKoe 000py/T0BaHKE, KaK:

a) KPHOTCHHBIC  TCTUIOOOMEHHHUKH ¥ KpPHOCENapaTophl, CIIOCOOHBIE  CO3/1aBaTh
temreparyps -120°C wiu MeHee, i

b)  OmOKHM KPHMOTEHHOTO OXJaXIEHHs, CIOCOOHBIE co3maBaTh Temreparypsl -120°C wmm
MEHee, WIH

C) ONOKH pa3leNUTENbHBIX COMENl WM BUXpeBBIX TpyOok mns otaenenus UFg ot
HECYIIETO Ta3a, Wih

d)  xomomusie noBymiku UFg, ciocoOHBIe co3naBath Temmepatypsl -20°C win MeHee.
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5.6.

5.6.1.

CrnenuajibHO NpeJHA3HAYEHHbIE WIH TOATOTOBJIEHHBIE CHCTEMBI, 00OpYyIOBaHWE H
KOMIIOHEHTBHI /IS WCHOJL30BAHHSI HA YCTAHOBKAX XHMHMYECKOro o0OMeHa Wi
HOHOOOMEHHOI0 000raleHns

BBOJIHOE 3AMEYAHUE

HesnaunrensHoe pasinuyre U30TOIMOB ypaHa Mo Macce MPUBOAUT K HEOOJIBIIIMM U3MECHEHHUSIM
B PaBHOBECUHU XMMHUYECKHUX PEAKLUH, KOTOPhIE MOTYT HCIIOJIb30BaThCA B KAUECTBE OCHOBBI
TUTS Pa3IeieHus] M30TOMOB. Y CIICITHO pa3paboTaHo /IBa MpoIecca: JKHUIKOCTHO-KAIKOCTHBIN
XUMHYECKUH 00MEH U TBEP0-KUIKOCTHBIA HOHHBIA OOMEH.

B mpormecce KUIKOCTHO-KHIKOCTHOTO XHMHYECKOTO OOMEHA B NPOTHBOTOKE MPOHCXOINUT
B3aHMOJICUCTBUE HECMEIIUBAIOMINXCS JKUIKUX (a3 (BOTHBIX WM OpPraHHYECKHX), HYTO
NPUBOAUT K 3P PEKTy KacKaJupOBaHUsI THICSY CTAAWH pazaeneHus. Bognas ¢asa coctout n3
XJIOpHJIA YpaHa B PACTBOPE COJITHOW KHCIIOTBI; OpraHudeckas (ha3a COCTOMT U3 SKCTPAreHTa,
COJIepIKAIIIero XJIOPHA ypaHa B OpraHUdecKoM pactBoputenie. KoHTakTHBIME (DHIBTpaMH B
pa3lenuTeNIbHOM KacKaJge MOTYT SBISTHCS JKHIKOCTHO-KHUIKOCTHBIE OOMEHHBIC KOJIOHHBI
(Takue, Kak WMITyJbCHbIE KOJIOHHBI C CETYaTBIMH TapeiKaMH) WM IKUAKOCTHBIC
HEeHTpU(YKHbIE KOHTaKTHbIE (GuibTpel. Ha 000OMX KOHIAX pa3[enuTeNbHOTO KacKaja B
nessix odecriedeHus pedIrroKca Ha KakJ0M KOHIE HEOOXOAUMbI XHMHUYECKUE TIPEBPAIICHHS
(oxucnenne U BoccTaHoBieHHe). [T1aBHast 3aJaya KOHCTPYKLUHHM COCTOHMT B TOM, YTOOBI HE
JOIYCTUTh 3arpsi3HCHUS] TEXHOJOTMYECKNX IIOTOKOB HEKOTOPHIMH HOHAMH METauioB. B
CBSI3U C OTUM HCIIOJIB3YIOTCS TUIACTHKOBBIE, TIOKPBITHIE TUIACTHKOM (BKIIIOYAS TPHMCHEHHE
(TOPHPOBAHHBIX YIJIEBOAOPOIHBIX MOJMMEPOB) W/WIM TOKPBITHIE CTEKJIOM KOJOHHBI U
TpyOOIIPOBO/IBL.

B TBepao-KHAKOCTHOM MOHOOOMEHHOM Ipoliecce 00OTallleHHE JOCTHIAETCsl MOCPEICTBOM
agcopOnmm/mecopOIMi  ypaHa Ha  CICHMAlIbHOH, O4YeHb OBICTpO  JeHCTBYFOMIEH
MOHOOOMEHHOH cMoiie Wi amcopOeHTte. PacTBop ypaHa B COJSHON KHCIIOTE W JIPyTHE
XUMHUYECKHE PEeareHThl MPOITYyCKAOTCS Yepe3 IMIMHIPUUECKUEe 000TaTUTENIbHbIE KOJIOHHEI,
coziepKalliye yIIOTHEHHBIE cilon afacopOenTa. [ moaaepaHus HeMpepbIBHOCTH MPoIiecca
HEeoOXo/rMa cucTeMa peduIrokca B MENIX BRICBOOOXKIICHHS ypaHa u3 ajcopOeHTa o0paTHO B
JKUJIKUH MOTOK, C TeM YTOOBI MOXKHO OBLTO cOOpaTh "MPOAYKT" M "XBOCTHI". DTO JOCTUTACTCS
MyTEM HCHOJIB30BAaHMS TOAXOISIINX XMMHUYECKUX PEareHTOB BOCCTAHOBJICHHS/OKUCICHUS,
KOTOpBIE TTOJHOCTBIO PEreHEPHUPYIOTCS B Pa3/ICNbHBIX BHEIIHUX METISX M KOTOPbIE MOTYT
JaCTHYHO PETeHEPHPOBATHCS B CAMUX M30TOIHBIX Pa3eNUTENILHBIX KooHHaX. [IpucyTcTBre
B TIPOIECCE TOPSYMX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHCIOTHI TpeOyer, uToOBI
00opyoBaHHE OBUIO HM3TOTOBJIECHO W3 CIEILMAIBHBIX KOPPO3UECTOWKHX MAaTepualioB WIH
3AIHIIEHO TOKPHITUEM N3 TAKUX MaTEPHAIIOB.

ZKMIKOCTHO-)KUAKOCTHbIE 00MEHHbIE KOJIOHHbI (XUMUYECKHIT 00MeH)

[IpOTHBOTOYHBIE JKHKOCTHO-KHIKOCTHBIE OOMEHHBIC KOJIOHHBI, UMEIOIINE MEXaHHICCKHN
CHJIOBO# BBOJ (T.€. IMITYJILCHBIC KOJIOHHBI C CETYATHIMK TapeSIKaMH, KOJIOHHBI ¢ TAPEITKAMH,
COBEPIIAIONIMMYI BO3BPATHO TMOCTYMATEIbHBIC JBHXKCHHS, M KOJOHHBI C BHYTPEHHHMH
TypOMHHBIMHA CMECHTEIISIMU), CHEHANbHO TpEeTHA3HAUYCHHBIC WM IOJrOTOBJICHHBIC IS
o0oralleHus ypaHa ¢ HCIOJIb30BaHUEM TIPOIIecca XUMUIECKOro oOMeHa. JIJisi KOppO3HOHHOI
YCTONYMBOCTH K KOHIICHTPHPOBAHHBIM PAcTBOPAM COJSIHONW KHCJIOTHI OTH KOJOHHBI M HX
BHYTPEHHHME KOMITOHEHTHI M3TOTOBJICHBI M3 TIOIXOJSIIMX TUIACTHKOBBIX MAaTepHAIOB (TaKHX,
KakKk q)TOpI/IpOBaHHLIe YTII€BOAOPOIHEBIC HOJII/IMepI)I) WM CTEKJIa WM 3allIUIICHBI ITIOKPBITUEM
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5.6.2.

5.6.3.

N3 TaKUX MaTCpUAJIOB. Kononusr CIIPOCKTUPOBAHbBI Ha KOPOTKOC (30 CCKyH[ WJIN MeHCe)
BPEM: IIPOXOKACHUS B KaCKaL.

HeHTpl/l(l)y)KHble AKUIKOCTHO-) KHJAKOCTHbI€ KOHTAaKTHbIE (l)I/IJ'lI)TpI)I (XHMI/I'{CCKI/Iﬁ
o0Men)

LentpudykHble  KUIKOCTHO-)KUIKOCTHBIE  KOHTaKTHble  (QHMIBTPHL,  CHEHHAIbHO
NperHa3HAuYCHHBIE WM MOATOTOBICHHBIE ISl OOOTallleHWs] ypaHa C HCIOIb30BaHUEM
nporlecca XMMHUYECKOro 0OMeHa. B TakMX KOHTAKTHBIX (PUIBTpax HMCIOJIB3YETCS BpalleHHE
IUISL TIONTyYEeHHsI OPTaHMYeCKMX M JKUIKUX TOTOKOB, a 3aTeéM IIEHTPOOeKHas cuiia s
pasnmenenust (a3. [lnsg KOpPpO3MOHHOW CTOWKOCTM K KOHLEHTPHPOBAaHHBIM pacTBOpam
COJITHOM KHCJIOTBl KOHTAaKTHbIE (UIBTPHl M3TOTABIMBAIOTCS M3 COOTBETCTBYIOLIMX
IUTACTHKOBBIX MaTepHalIoB (TaKuX, KaK (PTOPUPOBAHHBIC YIJICBOAOPOAHBIC IOIMMEPHI) WM
MOKPBIBAIOTCS. MM WITH CTEKIOM. L[eHTpUQyKHbIC KOHTAKTHBIE (HIBTPBI CIIPOCKTHPOBAHBI
Ha KopoTkoe (30 ceKyHI WM MeHee) BpeMs IPOXOKICHUS B KacKase.

CucreMbl 4 000pyI0BaHNe 1JIsl BOCCTAHOBJIEHHS YPaHa (XUMHYECKHI 00MeH)

a) CrienanbHO TpeHa3HAYEHHBIE WM TTOJITOTOBIICHHBIC STYEHKH DIIEKTPOXHUMHUIECKOTO
BOCCTAHOBJICHHSI JUII BOCCTAHOBJICHUSI ypaHa M3 OJHOTO BAJICHTHOTO COCTOSIHHMS B JPYTOE
JUIsl O0OTaIlleHNs ypaHa C KCIOJIb30BAHUEM MPOIeCCa XMMHUYECKOro oOMeHa. Marepuaibl
sYeeK, HaXOJIIIMecs B KOHTaKTe C TEXHOJOTHYECKHMMH PaCTBOpaMH, IOJDKHBI OBITh
KOPPO3UECTONKNMHE K KOHIIEHTPUPOBAHHBIM PACTBOPAM COJISTHOW KHUCIIOTHI.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Kartomuplif oTcek sUeKM JOJDKEH OBITh CHPOSKTHPOBAaH TakMM O0pa3oM, YTOOBI
MPEeIOTBPaTUTh MOBTOPHOE OKHCIICHHE ypaHa 10 0ojee BBICOKOTO BAJICHTHOTO COCTOSHUSL.
Jns ypepkaHuss ypaHa B KaTOJHOM OTCEKe siUeiiKa MOXET HMETh HEMPOHHUIIAeMYIO
mradparMeHHyI0 MeMOpaHy, M3TOTOBJIICHHYIO W3 CHEIHUAIBHOTO KAaTHOHHO-OOMEHHOTO
MaTepuana. Karom cocTOMT M3 COOTBETCTBYIOUIETO TBEPAOTO IPOBOJHHMKA, TaKOTro, Kak

rpadur.

b) CrenuasHO TpeAHa3HAYCHHBIC WM ITOATOTOBICHHBIE CUCTEMBI IS M3BJICUCHUS U™
W3 OPraHUYECKOr0 MOTOKA, PETYJIMPOBaHMs KOHLEHTPAUUW KHUCIOTHI W U 3alOJHEHUS
SIYEEK AEKTPOXUMHUYECKOIO BOCCTAHOBJICHHSI HAa ITPOU3BOJCTBEHHOM BBIXOJIE KaCKaza.

[NOAACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 06OpYIOBAHHs IKCTPAKIMH pacTBopuTeseM i otrorku U™ m3
OPraHUYeCcKOro MOTOKa B XHIKHH pacTBOP, 00OpPYAOBAaHHS BbIIAPHBAHHS W/WIN JAPYTOro
000pynoBaHUs IJIsl AOCTIDKEHUSI PEryJMPOBKH M KOHTPOJS BOZOPOIHOIO IOKA3aTens, U
HAcOCOB WM JPYTUX YCTPOWCTB IEpeHOCa AV 3alOJHEHMS S4EeK 3JICKTPOXMMHUYECKOTO
BoccTaHOBNeHHs. OCHOBHas 3ajada KOHCTPYKIIMH COCTOMT B TOM, 4YTOOBI H30eKaTb
3arpsI3HEHUS MOTOKA HUJIKOCTH MOHAMM HEKOTOPhIX MeTayuloB. CrenoBaTenbHO, T€ YacTH
000pYyIOBaHUSI CHUCTEMBI, KOTOPbIE HAXOIATCSI B KOHTAKTE€ C TEXHOJOTHUECKUM IIOTOKOM,
W3rOTaBIMBAIOTCS U3 COOTBETCTBYIOIIMX MAaTEPUAJIOB (TaKHX, KaK CTEKJIO, (pTopupoBaHHbIE
YTIICBOOPOAHBIE MOJIUMEPEL, Cynbdar nonudenmna, cyap()oH noauddupa U MpONUTaHHbIA
CMOJIOH TpauT), WK 3aLUIIEHBI TOKPBITHEM U3 TAKUX MaTEPHAIOB.
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5.6.4.

5.6.5.

5.6.6.

CucreMbl NOATOTOBKU MUTAHUS (XUMUYECKUIT 00MEH)

CHCHI/IEU]I)HO NpeaHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CUCTEMbI [JId IIPOU3BOJACTBA
MUATATCJIbHBIX PAaCTBOPOB XJIOpHJa ypaHa BBICOKOM YHCTOTHI I YCTAHOBOK I1O pa3ACJICHUIO
H30TOINOB YpaHa METOAOM XUMHUYCCKOI'O oOMeHa.

[NOSAACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST M3 O0OpYIOBaHMS [UISI PACTBOPEHHS, IKCTPAKIUH DPAaCTBOPUTEIEM
W/WITH HFOHOOOMEHHOTO 000PY/I0BaHMS JJIS1 OUMCTKH, & TAK)KE JCKTPOIUTHUCCKHUX SYCCK JUIS
Boccranosnerns U™ wm U™ B U™, B 5THX crcTeMax MpOM3BOISTCSA PACTBOPHI XJIOPH/IA
ypaHa, B KOTOPBIX COJECPXUTCS JIMIIb HECKOJBKO YacTed Ha MUJUIMOH METaJIMYECKUX
BKIIFOUCHHH, TAaKUX, KaK XPOM, KeJe30, BaHAIMMA, MOTUOIEH U JAPYTUX JBYXBaJICHTHBIX UX
KaTHOHOB WJIM KaTHOHOB C OOJBbINEH BaJICHTHOCTBIO. KOHCTPYKIIMOHHBIE MaTepualibl JUIs
3/IEMEHTOB CHCTEMbI, B KOTOPOi 06pabarsiBactcss U™ BBICOKOI YHCTOTHI, BKIIOYAIOT CTEKIIO,
(bTOpUpOBaHHBIE YTIIEBOAOPOIHBIE TIOIMMEPHI, TPA(HT, TTOKPHITHIA MOIUMBUHIII-CYITH(PAaTHRIM
Wi o3 GUp-cynb(HOHHBIM IIACTUKOM M TIPOITUTAHHBIN CMOJIOH.

CucreMbl OKUC/ICHHS YPaHA (XMMHYECKU 00MeH)

CrienMalibHO TpeHA3HAUCHHBIC WM TMOJITOTOBIICHHBIC CUCTEMBI JJISi OKUCIICHUS U s U™
JUTS BO3BPAILICHHS B KacKaJl Pa3[c/ICHHs U30TOMOB ypaHa B MPOIEcce 000ralleHUs] METOI0M
XUMHAYECKOTO OOMEHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYaTh Takoe 000pyI0BaHHE, KaK:

a) 00opymoBaHME TSI KOHTAaKTUPOBAHHS XJIOpa M KHACJIOPOaa ¢ BOTHBIMU 3 (IIOCHTaMHU
U3 00OpYJOBaHMS pAa3JeNeHHs M30TONOB M AKCTpaKiuuu obpasosaBmerocs U™ B
OOCTHCHHBI OPraHUYECKH TIOTOK, BO3BPAINAOIIMICS U3 MPOH3BOACTBEHHOIO
BBIXOJIa KACKaJIa;

b)  oOopynoBaHue, KOTOpOE OTIENSET BOAY OT COJISTHOM KHCJIOTBI, 4YTOOBI BOJAa W
KOHIIEHTPHPOBAHHAS COJISTHAsI KHCJIOTa MOTJIM OBl OBITH BHOBb BBE/ICHBI B IPOIIECC B
HYXHBIX MECTaXx.

BricTpo pearnpyroimme HoHOO0OMeHHBIE CMOJIbI/aicOPOeHThI (HOHHBIN 00MeH)

Beictpo  pearupyromye = MOHOOOMEHHBIE CMOJBI WM aJICOPOEHTHI,  CIHEelHaIBbHO
MpeJHA3HAUCHHbBIC WM TOJArOTOBJICHHBIC il OOOTrallleHWs YypaHa C UCIOJIb30BaHHEM
mpolecca HOHHOTO OOMEHa, BKITIOUAsi TIOPHCTHIC CMOJIBI MAKPOCETYATON CTPYKTYPBI W/HIH
MeMOpaHHbBIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIC TPYIITbI XMMHUUECKOTO OOMEHa OrpaHIYCHBI
MOKPBITHEM HAa TOBEPXHOCTH HEAKTHBHOW TOPUCTOM BCIIOMOTATEIBHOW CTPYKTYpBI, U
JPYTHe KOMIIO3UTHBIE CTPYKTYphl B JIO00H mpuemieMol (opme, BKIOYAs YaCTHIbI
BOJIOKOH. DTH MOHOOOMEHHBIE CMOJIBI/aIcCOPOEHTH UMEIOT auaMeTphl 0,2 MM FITH MEHEe U
JIOJDKHBI OBITh XMMHYECKH CTOWKHMMH IO OTHOIIEHHIO K PAacTBOpaM KOHIIEHTPHUPOBAHHOU
COJISIHOW KHUCJIOTBI, & TAKXKe JOCTATOYHO MPOYHBI (PU3UYECKH, C TEM YTOOBI UX CBOMCTBA HE
YXYAIMIAIICh B OOMEHHBIX KOJIOHHAX. CMOITBI/ancopOeHTHI CIICMAIbHO TTPeTHA3HAYCHBI IS
MOJTYYCHUsI KHHETUKH O4Y€Hb OBICTPOro OOMEHa U30TOIOB ypaHa (JUTUTEIBHOCTh MOJIyoOMeHa
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5.6.7.

5.6.8.

5.7.

Mmenee 10 cekyHm) U 00JaaroT BO3MOKHOCTBIO paboTaTh MpU TEMIEPAType B IUana3oHe OT
100°C mo 200°C.

Honoo0MeHHbIe KOJTOHHBI (MOHHBIH 00MeH)

Hummaaprdeckne KOJOHHBI auaMeTpoM Oomee 1000 MM i1 yreprkaHWS W ITOIICP KAHUS
3aIl0JIHCHHBIX CJIOEB MOHOOOMEHHBIX CMOJI/aJCOPOCHTOB, CHENHMANbHO TpeqHa3HaYeHHbIC
WIM TIOATOTOBJIEHHBIC Ul OOOTAallleHHs] ypaHa C HCIOJNb30BaHHEM HMOHOOOMEHHOTO
mporecca. JTH KOJOHHBI HM3TOTOBJCHBI W3 MAaTepHalioB (TakMX, KaKk THTaH WA
(TOpUpOBaHHBIE YTJIEBOAOPOIHBIE IOJMMMEpPHI), CTOWKMX K KOPPO3HH, BBI3BIBAEMOI
pacTBOpaMu KOHLIEHTPUPOBAHHOM CONSHON KHMCIOTHI, MM 3aLUILEHbI TOKPHITHEM U3 TaKUX
MaTepHaloB U CHOCOOHBI pabotaTh Npu Temrieparype B muamnazone ot 100°C mo 200°C u
nasyieann BeImre 0,7 Mlla (102 ¢byHT/KB. Ar0oiM).

HonoodMenHbIe cucTeMbl peduiiokca (HOHHBI 00MeH)

a) CHeI_[I/Ia.HBHO MPpCAHA3HAUYCHHBIC WKW MOATOTOBJICHHBIC CUCTEMbI XUMHYCCKOI'O HJIIN
QJICKTPOXUMHUYCCKOI0 BOCCTAHOBJICHUSA JI PErcHEpal pCaFCHTa(OB) XUMHUYCCKOT'O
BOCCTaHOBJICHUA, HCHOHBSyeMOFO(LIX) B KacCKagax HOHOOOMEHHOTO 06OFaH.ICHI/I$I

ypaHa.

b)  CroemmanbHO TpenHa3HAYEHHBIE WM TOJATOTOBICHHBIE CHUCTEMBl XMMHYECKOTO WA
JIEKTPOXUMHUYIECKOTO OKHCIICHHSI Uil pereHepanyyl peareHTa(oB) XUMHYECKOTO
OKHUCIICHUSI, KCIIOJIb3yeMOTo(bIX) B KacKaJlax HOHOOOMEHHOTO 00O0TaleH s ypaHa.

I[NOACHUTEJIbHOE 3AMEYAHUE

B nporecce HoHOOOMEHHOT0 00OTaILEHHs B KAYECTBE BOCCTAHABIMBAIOIIETO KATHOHA MOJKET

WCIION30BAThCA, HAIPUMEp, TpexBaleHTHpi tutan (Ti®), u B JToM ciyuae
o ot

BOCCTAHOBHTEJIbHAs cHcTeMa Oyzier BripabaTeBath Ti™ mocpencTBoM BoccTaHoBeHHs Ti ™,

B mporecce B KauecTBE OKHCIUTENS MOXET HCIOJB30BAThCS, HANPUMEDP, TPEXBAJICHTHOES
+3 +3
xkeme3o (Fe™), m B 3TOM cimydae cucTemMa OKHCIeHHsI OymeT BhIpaOaThiBaTh Fe

ToCpeIcTBOM OKucienus Fe™,

CrnennajinbHo npeIHasHAYCHHbIC WX MOATOTOBJICHHbLIC CHCTEMbI, oﬁopynona}me H
KOMIIOHEHTBI JJIfl UCITOJIB30BAHHUA B JIA3€PHbIX 000raTUTEILHBIX YCTaHOBKAaX

BBOJIHOE 3AMEYAHUE

CylecTByIOIHe CHCTEMbI Ui O0OTaTHTENBHBIX IMPOIECCOB C HCIIOJIB30BAHUEM JIa3epOB
JeJIATCS Ha JIBE KaTeropuu: Te, B KOTOPBIX padoueil cpemoil SBISIOTCSA Mapbl aTOMapHOTO
ypaHa, ¥ Te, B KOTOPBIX pabodeli cpemo SIBILTIOTCS Taphl ypaHOBOTO coeauHeHus. OOnmmu
Ha3BaHMAMH JJIs1 TaKUX TPOLIECCOB ABJLIOTCS: TEpBasi KaTEropus - Jia3epHoe pasJiesieHHe
M30TOMOB MO MeToAy aroMapHbIx mapoB (AVLIS mmm SILVA); Bropas kaTteropus -
MOJIEKYJIAPHBIA METO JlazepHOro pazaeneHus m3otonoB (MLIS nmm MOLIS) u xumraeckast
peaKIs TOCPEIACTBOM H30HMpaTeNbHONH 1Mo m3oTomaM JjasepHou aktuBaruu (CRISLA).
Cucrembl, o0OpyfOBaHME H KOMIIOHEHTHI JJIsI YCTaHOBOK JIa3epHOTO OOOTaIlCHHUS
BKJIIOYAIOT: a) YCTPOMCTBA IS MOJAuM MMapOB METAUIMYECKOTO ypaHa (Uil H30HpaTenbHON
(hoTOMOHM3AIMK) WM yCTPOHCTBA I TIOJAaYM TIApOB ypPAHOBOTO COCHUHEHUS (VIS
(oToaricconMaU MM XMMUYECKON aKTUBaIMK); b) ycTpoiicTBa 11t coopa 000TaIieHHOro
1 00eIHEHHOT0 METaUTMYECKOTO ypaHa B KadecTBe "MpoaykTa" W "XBOCTOB" B MEpBOM
KaTErOpHM 1 yCTPOUCTBA UL cOOpa pa3ioKEHHBIX WM BBILIECIIINX U3 PEAKIIUU COSANHEHUH
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5.7.1.

5.7.2.

5.7.3.

B KauecTBe "mpoaykra" u HeoOpaOOTaHHOTO MaTepHhana B KadecTBEe "XBOCTOB" BO BTOpOU
KaTeropuu; ¢) pabodue JIa3epHBIE CHCTEMBI ISl M30MPATEIHbHOTO BO30YKIECHHUS W30TOTIOB
ypana-235; u d) obopymoBaHue Uil TOJNTOTOBKM TIMOJa4Yd W KOHBEPCHH IIPOAYKTA.
BenenctBue  CNOKHOCTH — CHIEKTPOCKONIMM  aTOMOB W COCOMHEHWI ypaHa MOXET
MOTpeOOBATHCS UCIIOIB30BAHKE JIFOOOH U3 Psiia UMEIOLIMXCS JTa3ePHBIX TEXHOIOTHH.

[NOSAACHUTEJIBHOE 3AMEYAHUE

MHorue u3 KOMIIOHEHTOB, TIEPEYHCIEHHBIX B 3TOM pasjelie, BCTYNaloT B HETTOCPEICTBEHHBIN
KOHTAaKT C TMapaMd METAUIMYECKOTO YpaHa WM C KHUIKOCTBIO, WU C TEXHOJOTUICCKUM
ra3oM, cocrosiuM u3 UF, mmu cmecu u3 UFq u apyrux razos. Bece moBepXHOCTH, KOTOpBIE
BCTYNarOT B KOHTakT ¢ ypaHoM uiii UFg, MOJHOCTHIO M3TOTOBJIEHBI M3 KOPPO3HECTONKHX
MaTepUAJIOB WJIM 3alWIICHBI TMOKPBHITHEM W3 TakuxX MaTtepuanoB. s 1meneil paszena,
OTHOCSINErocss K KOMIIOHEHTaM O0OpYJOBaHHsS JUIS JIa3epPHOr0 OOOTalleHHUs, MaTepHallbl,
CTOMKHE K KOpPpO3HWHM, BBI3BIBAEMOW TapaMH WM JKUAKOCTSAMH, COJEp KaIllliMU
METAUTMYECKUH ypaH WM YPaHOBBIE CIDIABBI, BKIIOYAIOT TIOKPBHITBIA OKCHAOM WTTPHUS
rpaduT U TaHTAI;, ¥ MaTepualibl, CTOMKHE K KOppO3uH, Bbi3biBacMoil UF, BKIIIOUAOT Meap,
HEpKaBEIONIYI0 CTajlb, AJIIOMHUHHIA, alIOMUHHEBbIC CIUIaBbl, HUKENIb WIH CIUIABBI,
cogepkamue 60% Hukenss m Oomee, n croiikue K UFg momHOCTRIO (TOpMpOBaHHBIE
YTIICBOJOPOTHBIC TTOJIUMEPHI.

Cucremsbl Beinmapusanus ypana (AVLIS)

CrienyalibHO Tpe/IHA3HAYCHHBIC WM IOJ'OTOBJICHHBIC CHCTEMBI BBHITAPUBAHUS ypaHa,
KOTOpBIC COJICpPXKAT BBICOKOMOIIIHBIE TIOJIOCOBBIE WM PACTPOBBIC OSJIECKTPOHHO-TYUYCBBIC
yIIIKA C TIepeIaBacMOi MOIITHOCTHIO Ha MHIIIEHB Oojiee 2,5 kKBT1/cm.

CucreMbl 11 00pad0OTKH sKHMIKOMeTALInYecKoro ypana (AVLIS)

CrieruaiibHO TIpeHa3HAYCHHBIC T TOATOTOBJICHHBIC CHUCTEMBI I 0OpPaOOTKH KUIKOTO
MeTa/la IJIs PAacIUIaBJICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIIME W3 TUTICH U
OXJIAXKIAIOIIETO 000PYIOBAHUS IS TUTIICH.

[NOSAACHUTEJIBHOE 3AMEYAHUE

Turmn W Jpyrue KOMIIOHEHTHI JTOM CHCTEMBI, KOTOpPBIE BCTYHAalOT B KOHTAaKT C
pacIUIaBICHHBIM yPaHOM WJIM YPAaHOBBIMH CILIABAMH, U3TOTOBJICHBI U3 KOPPO3UECTONKUX H
TEPMOCTOHKHX MAaTEpPUANOB WJIM 3alUIIEHbl IOKPHITHEM W3 TaKUX MAaTePHANIOB.
[Ipremnemple MaTepraibl BKITFOUAIOT TaHTAJ, TOKPHITHI OKCHAOM UTTpHs rpadut, rpadur,
TTOKPBITHIN OKUCIIAMU IPYTHX PEAKO3EMENBHBIX JIEMEHTOB MIIM UX CMECSIMHU.

Arperatsl 1514 coopa "'mpoaykra' u '"'xBocToB' MeTasuM4eckoro ypana (AVLIS)

CrneuuanbHO MpeAHa3HAYEHHBIE WM MOATOTOBIICHHBIE arperatsl Jjia cOopa "mpomykra" u
"XBOCTOB'" METAJUTMIECKOTO YpaHa B KUAKOM WK TBEpIOH (opme.

MNOSACHUTEJIbLHOE 3AMEUYAHUE
KoMImoHeHTHI 3THX arperaToB M3rOTOBIEHBI U3 MAaTEPUANIOB, CTOMKHX K HATPEBY W KOPPO3HH,

BBI3BIBAEMOM MapaMi METAUIMYECKOTO YpaHa I >KUAKOCTHIO, WM 3aIlUIIEHBI TOKPBITHEM
W3 TAaKUX MaTepHaNoB (TaKuX, KaK HOKPBHITHIH OKCHAOM UTTPUS TPpaQuT UM TAHTAT) © MOTYT
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5.7.4.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

BKJTIOYATh B ce0s1 TPYOOIPOBOIBI, KJIATIAHBI, IITYIEPa, "x&en00a", BBObI, TEINIO0OMEHHUKH U
KOJUIEKTOPHBIE TUTACTHHBI Ui MAarHUTHOTO, JJIEKTPOCTATHUECKOTO WIIM JPYTHX METOJI0B
pasneneHusL.

Kosxyxu pazgesmnrensHoro moxyJst (AVLIS)

CrenpaibHO ~ TpeJHAa3HAuY€HHbIE  WIM  TOATOTOBJICHHBIE — LMJIMHIPUYECKHE WU
MPSAMOYTOJIbHBIE KaMephl JUI MOMEIIEHUs] B HUX UCTOYHMKA MApOB METAJUIMYECKOTO ypaHa,
3NEKTPOHHO-IY4€BOM MyIIKUA U KOJIEKTOPOB "Mpoaykra" U "XBOCTOB".

[NOSAACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXECTBO BXOIHBIX OTBEPCTHH ISl IOJAYH JIEKTPOIIUTAHNS U BOJIBI,
OKHa ISl JIA3EPHBIX IyYKOB, COSAMHECHUI BaKyyMHBIX HACOCOB, a TAKXKE IS TUATHOCTUKU U
KOHTPOJII KOHTPOJBHO-U3MEPUTENBHBIX MPHOOPOB. OHM WMEIT MPUCIIOCOOTICHUS IS
OTKPBITHS U 3aKPHITHS, YTOOBI 00eCTIeunTh 00CTYKHBaHIE BHYTPEHHNX KOMITIOHEHTOB.

CBepx3BYKOBbI€e pacminpuTeabHblie comia (MLIS)

CriermansHO TIpeTHA3HAUEHHBIE WM TOJITOTOBJICHHBIE CBEPX3BYKOBBIC PACITUPUTEIHLHBIC
comta s oxnaxaenus cmeceit UFs u mHecymero raza mo 150K wimm Hmwke u
kopposuectoiikue Kk UFs.

Konnexropsl npoaykra nsitupropucroro ypana (MLIS)

CroenyanbHO IpefHAa3HAUYCHHBIC WM IOJTOTOBJICHHBIE KOJUICKTOPBI TBEPIOrO IPOAYKTA
matudropucroro ypana (UFs), cocrosmme u3 ¢GuiIbTpa, KOUIEKTOPOB YAApHOTO WIIH
LUKJIOHHOTO TUITA HJIM X COYeTaHHui 1 Koppo3uectoiikue k cpeae UFs/UFs.

Kommnpeccopst UF¢/necymero raza (MLIS)

CrenuainbHO TNpenHa3HAUYEHHBbIE WM IOATOTOBIEHHbIE Kommpeccopbl mnst cmeceit UFg u
HECyIlero Trasza s JuMTensHoM skcrutyatanmu B cpeae UFg. KommoHeHTs 3THx
KOMIIPECCOPOB, KOTOPBLIC BCTYINAOT B KOHTAKT C HECYIIUM Ta3oM, H3rOTOBJICHBI U3
kopposuectorkux k UFs MarepruanoB miu 3alUIIEHBI MOKPHITUEM U3 TAKUX MaTEPUAIOB.

YnaorHenus Bpamamomuxcs sajaos (MLIS)

CrienpansHO TIpeTHa3HAYEeHHbBIE WM TOATOTOBIICHHBIE YIUIOTHEHHS BpAIIAIOIINXCS BAaJIOB,
YCTaHOBJICHHBICE HAa CTOPOHE IOJaYM M Ha CTOPOHE BBIXOJA IUIs YIUIOTHEHHS Baja,
COC/IMHSIOIIETO POTOP KOMITPECCOpa ¢ MPUBOJHBIM JIBUTATEIEM, C TEM YTOOBI 0OECIICYHUTh
HAISOKHYI0 TEepPMETH3alHI0, MPEAOTBPAIIAIOIIYI0 BBIXOJ] TEXHOJOTHYECKOTO Tra3a WIH
HaTCKaHWe BO3IyXa WIM YIDIOTHSIOIIETO Ta3a BO BHYTPEHHIOID KaMmepy KOoMIIpeccopa,
KoTopas 3anonHeHa cmecbto UFg 1 Hecyiiero rasa.

Cucremsl ¢propupoBanus (MLIS)

CrienpalibHO TIpeTHa3HAYCHHbBIC WM TOATOTOBJICHHBIE cucteMbl it ¢ropupoBanust UFs (B
TBepaoM coctosiann) B UF (ra3).
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5.7.10.

5.7.11.

[NOAACHUTEJIBHOE 3AMEYAHUE

OTH cUCTEMBI IIpeiHa3HaueHbI 171t ropupoBanus coopanHoro nopomka UFs B UFg B memsix
nocnenyromero coopa B KOHTEHHepax NPOAYKTa WM Ais nojaud B Omoku MLIS mms
JOTIONTHUTETBHOTO oborameHus. [Ipu npruMeHeHn 0JHOTo NOAX01a peakys PTopUPOBAHUS
MOJKeT OBITh 3aBEpILICHA B Ipeesiax CHCTEMbI pa3/eieHHs] U30TOMOB, IIe WAET PEeakius U
HEMOCPEICTBEHHOE U3BJIE€UEHHE M3 KOJUIEKTOpoB "mpoxykra". Ilpu mpuMeHeHHH Ipyroro
noaxoxa nopommok UFs MoxeTr ObITh M3BJIE€UEH/TIEpEMEILEH U3 KOJUIEKTOPOB "poAyKTa" B
HNOAXOAAIINM PEaKTop (HapuMep, PeakrTop C IICEBIOOXKIKEHHBIM CIJIOEM KaTalnu3aTropa,
TeIMKOUIATBHBIA pPeakTop MM yKapoBas OaiHs) B 1elsix GTopupoBanus. B o0oux cirydasx
UCTIONB3yeTCsl 000pyIOBaHUE VISl XpaHEHHs U IepeHoca (ropa (Wwim Ipyrux mpueMiIeMbIX
(hTopupyromux peareHToB) U st coopa u nmeperoca  UFs.

Macc-cnekTpomeTpbl/uctounnku uoHoB UFg (MLIS)

CriermuaibHO  TIpeTHA3HAYCHHBIC WM ITOITOTOBJICHHBIC MAarHWUTHBIE WM KBAJPYITOJHHBIC
MacC-CIIEKTPOMETPBI, CHOCOOHBIC MPOM3BOAMUTL MPSMON OTOOp MPOO IMOIAaBAEMON MAcCHhI,
"mpomykta" miam "XxBocTOB" H3 Ta3oBbIX MoTokOB UF¢ n oOmamaromiue MOTHBIM HaOOpOM

CITETYFOIIINX XaPaKTEPUCTHK:

1. yIenbpHas pa3peliaronas crrocoOHOCTh o Macce cBbite 320;

2. coacpkaT HMCTOYHHMKHM HMOHOB, H3rOTOBJICHHBIC W3 HHUXpOMa HWIM MOHEIA WIH

3alMIICHHBIC TOKPHITUEM U3 HUX, WM HUKCIHPOBAHHEIC,
3. COZIePKAT HOHM3AIMOHHBIE UCTOYHUKH ¢ OOMOApIUPOBKOM IIEKTPOHAMH;

4. COZIEPXKAT KOJUICKTOPHYIO CUCTEMY, TPUTOHYFO JJIsl H30TOIMMHOTO aHAIN3A.

CucreMbl nogavu/cucTeMbl 0TBoAa "'mpoaykra" u "'xsocroB" (MLIS)

CrnenupanbHO TpeJHA3HAYCHHBIC WM MOATOTOBICHHBIC TEXHOJIOTMYECKHE CHUCTEMBI HWIIH
obopymoBanue 1jisi 00OraTUTEIBHBIX YCTAHOBOK, M3TOTOBJICHHBIC U3 KOPPO3UECTOMKUX K

UF@ MaTepUuajIOB, NUIH 3alIUIICHHBIX TOKPBITUEM U3 TAKUX MATCPUAJIOB, BKIIOYAIONIUE:

a)  THTAMONIME aBTOKJABBI, TIEYM WM CUCTEMBbI, HCmoNb3yeMbie uisi mojaun UFe mus
mporiecca o0oraIieHus;

b)  mecyOnmmMatopsl (WM XOJIOMHBIC JIOBYIIKH), WCIIOJNB3YEMBIE JUIS BBIBEICHHS
Harperoro UFs u3 nporecca oboramieHus IUist OCeayonIero nepeMenieHus;

c) CTaHIIMH OTBEPXKACHUS WIIM OXKIDKEHHs, WCIoNb3yeMble i BbBeneHus UF, u3
mpotiecca oborameHust myteM cxkatus U nepeBoga UFg B KHUOKyI0 WM TBEpIyIO

dopmy;

d) crammum "mpoxykta" wWiam "XBOCTOB", WCHONB3yeMble i TepememeHus UFg B
KOHTEHHEPBI.
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5.7.12.

5.7.13.

5.8.

5.8.1.

Cucremsl otnesenus UFg oT Hecymero raza (MLIS)

CroenuanbHO IpenHa3HAYeHHbIE WIM IIOJTOTOBJICHHBIE TEXHOJOTMUECKUE CUCTEMBI UL
otnenenusi UFq oT Hecymero raza. HecymmM razoM MO>KeT OBITH a30T, aproH WM JApYrou
ras.

[NOSAACHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIIOYATh TaKO€ 000PYA0BaHHE, KaK:

a)  KpPUOTCHHbIE TEIUIOOOMEHHHKM WM KpPHOCENapaTophl, CIIOCOOHBIE CO3/aBaTh
temnepatypsl -120°C unu MeHee, Wiu

b)  ONOKH KPHOTEHHOTO OXJIXKIEHHS, CIIOCOOHBIE CO37aBarh Temrieparypsl -120°C wmu
MeHee, WIN

c)  xomoxanble noBymku UFs, ciocobHbIe co3naBaTh Temmeparypsl -20°C unm MeHee.
Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

.Ha?;epbl WJIA J1a3€PHBIC CUCTEMBI, CICIUAJIBHO NPEAHA3HAYCHHBIC UJIW TTOATOTOBJICHHBIC JIA
pa3aciiCHus U30TOIIOB YpaHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

JlazepHas cucrema mporecca AVLIS 00bMHO COCTOWT M3 ABYX JIa3€pOB: Jiazepa Ha IMmapax
Menu U Jaszepa Ha kpacurensax. JlazepHas cuctema anst MLIS o6brdHO cocTouT M3 nasepa,
pabotatomero Ha CO, WK SKCUMEPHOTO Jia3epa U MHOTOXOJOBOM ONTHYECKOH SUEHKH C
BpAIIAONIMMUCS 3epKaaMi Ha 00erx CTOpoHaxX. J[s Jma3epoB WM JIa3epHBIX CHCTEM TpH
obomx mporeccax TpeOyeTcs CTaOMIN3aTop CIIEKTPOBOW YacTOTHI I PaOOTHI B TCUCHHE
JUTUTENBHBIX NIEPUOJIOB BPEMEHHU.

CrnennajbHo NpeaJHasSHAYCHHbIC WX MNMOATOTOBJICHHbLIC CHCTEMbI, oﬁopynosanne H
KOMIIOHEHTbI [JIsl MCIO0Jb30BaHHMsI HA 000raTHTEJbHbIX YCTaHOBKaxX € IJIa3MCHHBIM
pa3aecJeHuEM

BBOJIHOE 3AMEYAHUE

[Ipu mpouecce MIasMEHHOTO pa3leNieHusl IIa3Ma, COCTOAINAS W3 MOHOB YPaHa, MPOXOIUT
Yepes MEKTPHUECKOE MOJTe, HACTPOSHHOE Ha 9acTOTy HOHHOTO pe3oHanca U™, ¢ TeM 4ToGhI
OHH B TICPBYIO O4Yepelb IMOTJIOMAIM DJHEPTUI0 W YBEIUUYMBAICS JAWAMETp UX
LITONIOPOOOPa3HBIX OpOUT. MOHBI ¢ MPOX0KICHUEM 110 OOJBLIEMY AUAMETPY 3aXBaThIBAIOTCS
it oOpasoBaHmsi Tmpomaykra, oboramiensoro UX’. Ilnmasma, KoTopas oOpasoBaHa
MOCPENICTBOM MOHHM3AIMK YPAHOBOTO T1apa, COJEPIKUTCS B BAKYYMHOM KaMepe ¢ MarHUTHBIM
TIOJIEM BBICOKOH HANPSKEHHOCTH, 00pa30BaHHBIM C MOMOLIBIO CBEPXIPOBOAAIIECIO MarHUTA.
OcCHOBHBIE TEXHOJIOTHYECKHE CUCTEMBI IIpoLiecca BKIIOYAIOT CUCTEMY ITeHEpaluy ypaHOBOH
IUIa3MBbl, PA3AENUTENbHBIN MOYJIb CO CBEPXIIPOBOIIMM MarHUTOM U CUCTEMbI U3BJICUECHUS
MeTaiuia Jyis coopa "nmpoaykTa” 1 "XBocToB'.

MHKpOBOJIHOBbIe HUCTOYHUKH JHEPTUHU H AaHTCHHbI

CHGLII/IEI.]'ILHO MMpCAHA3HAUYCHHBIC UJIX IOATOTOBJICHHBIC MUKPOBOJIHOBBIC UCTOYHHUKH SHCPTUA
U QaQHTCHHBI [JId TC€HEpalu HWIX YCKOPECHUA HOHOB H 06na/:[afom1/1e CJICOYOIIUMHA
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5.8.2.

5.8.3.

5.8.4.

5.8.5.

5.8.6.

xapaktepuctukamu: 4actota Beiie 30 I'T' v cpemHsist BEIXOAHAS MOIIHOCTD JJIsl TeHepaIlluK
noHoB Ooitee 50 kBT.

CoJieHOUIbI 17151 BO30Y K/I€HUS] HOHOB

CrieruaiibHO TIPETHA3HAYCHHBIC UM TMOATOTOBJICHHBIC COJICHOMIBI U PaJHOYacTOTHOTO
BO30YKICHUS MOHOB B jauama3oHe yactor Oosee 100 k[ m cnocoOHbIe paborarth mpu
cpenneit moaocTH 6oiee 40 kBT.

CucrtemMbl reHepalnuy YpPaHOBOIi MJIa3Mbl

CroenuanbHO TNpeAHa3HAYEHHBIE WM IOATOTOBJICHHBIE CHCTEMBbI TI'CHEpallUd YPaHOBOMN
IUTa3Mbl, KOTOpBIE MOTYT COJEpXaTh BBICOKOMOIIHBIE TIIOJIOCOBBIE WM PacTPOBBIE
3NIEKTPOHHO-ITyYeBbIE MYIIKU C TIepeAaBaeMOi MOIIHOCTBIO Ha MUILIEHB Oostee 2,5 KBT/cM.

CucreMbl 111 00pad0TKH KMIKOMETAJIMYECKOr0 YpaHa

CrenuanbHO TpeHA3HAYCHHbBIC WM TOATOTOBICHHBIC CHCTEMbI U OOpPaOOTKU JKHIIKOTO
MeTallia JUIs PACIUIaBJICHHOTO YypaHa WJIM YPaHOBBIX CIUIABOB, COCTOSIIWE W3 THIICH W
OXJIXKTAIOIIETO 000y IOBAHUS JJISl TUTJICH.

I[NTOACHUTEJIBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOpPBIE BCTYNAOT B KOHTAaKT C
pacIUIaBIeHHBIM YPaHOM HJIM YPaHOBBIMHU CIIJIABaMH, U3TOTOBJIEHBI M3 KOPPO3UECTOMKUX U
TEPMOCTOMKUX MAaTE€pPHaJIOB MM 3AlIUIICHBI IOKPBITHEM M3 TaKUX MAaTEepPHANIOB.
[puemMiemMble MaTepHallbl BKIFOYAIOT TAHTaJ, TIOKPBITHI OKCHIOM WUTTpuUs rpadur, rpadur,
MOKPBITBIN OKUCIAMH IPYTHUX PEAKO3EMETBHBIX JIEMEHTOB MIIM UX CMECSAMH.

Arperatsl 1151 coopa "'mpoaykTa' u ""XBOCTOB' MeTa/LIMYECKOro ypaHa

CrenuanbHO MpeAHa3HAYCHHBIC WM MOATOTOBICHHBIC arperarhl Jjis coopa "mpomykra" u
"XBOCTOB" i1 METaJUIMYECKOr0 ypaHa B TBepAod Qopme. DTu arperathl s cOopa
W3TOTOBJICHBI M3 MAaTEpPHAJOB, CTOMKUX K HAarpeBY W KOPPO3WH, BbI3BIBAEMOW NapaMu
METAJUTMYECKOTO YpaHa, TaKHX, Kak rpaduT, MOKPHITBIA OKCHIOM UTTPHUS, WIH TAHTAJ, WM
3aIUINCHBI TTOKPHITHEM U3 TAKHX MaTepUaIOB.

Koxyxu pazaenureqbHOro MoayJisi

HI/IJ'II/IHI[pI/I‘-IeCKI/Ie KaM€phl, CIICHUAJIBHO MNPEAHA3HAYCHHBIC WM MOATIOTOBJICHHLIC [JIA
WCIIOJIb30BaHUS HA OOOTaTUTENBHBIX YCTAHOBKAX C IUIA3MEHHBIM pa3jiciieHHUEeM, JUIs
MOMEIICHNST B HHUX WCTOYHHMKA YPaHOBOM IJIa3Mbl, DSHEPreTHYECKOTO COJICHOMA
PaIrOYacTOTHI M KOJUIEKTOPOB "MpoaykTa" U "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH IS TOAAYH DJICKTPOIUTAHHUSA,
coenuHeHnH M (y3MOHHBIX HACOCOB, a TAKXKE ISl TMArHOCTHUKH U KOHTPOJISI KOHTPOJIBHO-
W3MEPUTENBHBIX TPHOOpoB. OHU WMEIOT TPHUCIOCOOJICHHUS UIS OTKPBITHS W 3aKPBITHS,
yro0bl 00CCIIEUYUTh OOCTYy)KMBAaHUE BHYTPSHHHX KOMIIOHGHTOB M M3TOTOBJICHBI U3
COOTBETCTBYIOIIMX HEMArHUTHBIX MaTepPHUAaJOB, TAKUX, KaK HEP>KaBEIOIIas CTalb.
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5.9.

5.9.1.

CrnennajinbHo NnpeIHasHAYCHHbIC WX MOATOTOBJICHHbLIC CHCTEMbI, oﬁopyuona}me H
KOMIIOHECHTDI /1 UCITOJIB30BAHUSA HA YCTAHOBKAX 3JIEKTPOMArHUTHOI'O oOorameHms.

BBOJIHOE 3AMEYAHUE

HpI/I 3JICKTPOMAarHuTHOM Imponecce HNOHBbI METAJIIINYECCKOT'O YpaHa, IMOJIy4YCHHBIC
MOCPEJCTBOM MOHHW3AIMU THUTaromiero Marepuana u3 coneli (0obraHo UCly), yckopsitoTes u
MPOXOJAT Yepe3 MarHUTHOE TI0JIe, KOTOPOE 3acTaBIIET WOHBI PAa3IMYHBIX HM30TOIOB
IIPOXOOUTH 10 Ppa3iMYHbIM HaItpaBJICHUAM. OCHOBHBIMU KOMIIOHCHTaAMU
AJIEKTPOMATHUTHOTO  HM30TOMTHOTO  CEMaparopa  SBIISIOTCS: MarHuTHOE TIOJIE  JUIs
OTKJIOHEHUS/pa3ieieHusl M30TOMOB HMOHHOTO ITyYKa, MCTOYHMKA WOHOB C €r0 CHUCTEMOU
YCKOpEHHs, U CHCTEMBI cOOpa OT/eNICHHBIX MOHOB. BcromMoraTenbHbIe CHCTEMBI IS 3TOTO
mporiecca  BKJIIOYAIOT — CHUCTEMy — CHAOKCHHMS ~ MAarHUTHOM — DHEpPruei,  CHCTEMBI
BBICOKOBOJIBTHOTO IMUTAHUSI NCTOYHHMKA HOHOB, BAKYYMHYIO CHCTEMY W OOIIMPHBIC CUCTEMBI
XUMHYECKOW O0OpabOTKM JUIT BOCCTAHOBJICHUS TMPOAYKTa W  OYHCTKH/pEeTeHepariy
KOMIIOHCHTOB.

DJIEKTPOMATrHUTHBIE CeNapaTopbl H30TONOB

DNEeKTPOMarHUTHBIE  CEMapaTopbl  W30TOMOB, CIIEHHWAIbHO TpeAHA3HAYCHHBIE WA
TTOITOTOBJICHHBIE TS Pa3/ieiCHUs M30TOIOB ypaHa, M 000pyJIOBaHME W KOMITOHCHTHI JUIS
3TOr0, BKJIFOYAs:

a) HcTounnky noHOB

CrenuanbHO — MpEJHA3HAYCHHBIC WM TOATOTOBJICHHBIC  OTACIBHBIC WU
MHOTOYHCIICHHBIC HCTOYHUKHA WOHOB ypaHa, COCTOSINIME W3 HCTOYHHMKA TMapa,
HMOHHU3AaTOpa M YCKOPUTEIS ITy4YKa, U3rOTOBJIEHHBIC M3 COOTBETCTBYOIINX MAaTEpUAlIOB,
TaKuX, Kak rpaduT, HEp)KaBerollas CTalb WM MeIb, ¥ CHOCOOHBIX 00ECIIeUMBAThH
o0mmii Tok B my4dke noHOB 50 MA mim Ooree.

b)  KomiekTopsl HOHOB

KostexTopHble TUIacTHHBI, UMEIOLIME ABE WM Oojiee INENM M Ia3a, CHEUHaIbHO
nperHa3HauYCHHbBIE WU MTOJrOTOBJICHHBIE ISl cOOpa ITyYKOB MOHOB OOOTAIICHHOTO U
00EIHEHHOTO ypaHa U U3TOTOBJIEHHBIE U3 COOTBETCTBYIOIINX MaTepHajoB, TAKHUX, KaK
rpaduT WM HepKaBeIoIIasi CTab.

c)  BaxyymHbIe KOXyXu

CrnenuanbHO NpeIHA3HAYECHHbIE WM IOATOTOBICHHBIE BaKyyMHBIC KOXYXU UL
3JIEKTPOMAarHUTHBIX CENapaTopoB ypaHAa, HW3TOTOBIEHHbIE U3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTepHaJIOB, TAKUX, KaK HEPKaBEIOIIasl CTallb, U IpeIHa3HaYEeHHbIE JUIs
padots! pu ganennu 0,1 [a vmm HIxe.

[NOACHUTEJIBHOE 3AMEYAHUE

Otn KOXYXH CIICHUAJIBHO ITPEAHA3HAYCHBI I IIOMCIIECHNA B HUX NCTOYHUKOB HOHOB,
KOJUICKTOPHBIX INTACTHH U BOJOOXJIAKIAEMbIX BKJIaI[bIHIeﬁ 1 UMCIOT HpI/ICHOCO6JIeHI/I$I
JJIA COCIMHCHUM Z[I/I(l)(l)y3I/IOHHBIX HaCoOCOB H HpI/ICHOCO6J'ICHI/DI U1 OTKPBITUS U
3aKPBITUA B UEIAX U3BJICUCHUSA U 3aMEHBI OTUX KOMIIOHEHTOB.

28



5.9.2.

5.9.3.

d)  MarauTHbIe TOTIOCHBIE HAKOHCUHUKH

Cl'[e]_[I/IaJ'IBHO NpEeAHA3HAUYCHHBIC WX NOArOTOBJICHHBIC MArHUTHBIC IIOJIFOCHBIC
HAaKOHCYHUKH, HMCHOLINEC AUAMCTP bomee 2 M, HCIIOJIB3yCMBIC IJISL obecrieueHus
IMOCTOSTHHOI'O MAarHMTHOI'O IOJIA B 3JICKTPOMAarHWUTHOM CE€IlapaTope€ M30TOIOB U JIA
MEPCHOCA MAIrHUTHOTO MOJIA MEKAY PACTIOJIOKECHHBIMU PAJAOM CCIapaTopaMu.

BpIcOKOBOJIbTHBIE HCTOYHUKH MU TAHUS

CrenpabHO TIpeJHA3HAYCHHBIE WIJIM TIOATOTOBJICHHBIE BBICOKOBOJIETHBIE HCTOYHUKHU
IMUTaHUA I  WCTOYHWKOB HMOHOB, OOJIAMAOIINAE TIOJHBIM HAOOpOM  CIICAYIOITHX
XapaKTEPUCTHK: MOryT  paboTaTb B  HENPEPHIBHOM  PEXKHME,  BBIXOJHOC
HanpspkeHune 20 000 B winu  Gonee, BbIxogHOM Tok 1 A wim Oonee u  cTaOwiM3anus
HanpsbkeHusa MeHee 0,01% B Teuenune § yacos.

HcToyHnKH NUTAHUS 3JIEKTPOMAaruHuToB

CrnenuanbHO TpelHAa3HAYCHHBIC WM ITOJTrOTOBJICHHBIE MOIIHBIE HCTOYHHKH MUTAHHS
MOCTOSIHHOTO TOKA JUIA 3JICKTPOMArHUTOB, OOJAaoIMe MOJIHBIM HAOOPOM CIIEIYFOIIUX
XapaKTePUCTHK:  BBIXOJHOM TOK B HempepblBHOM pekume S00 A wim  Oonee mipu
HanpspkeHny 100 B v Oonee, ipy cTabuim3anuy Mo TOKy witv HanpspkeHuto mernee 0,01%
B TCUCHHE § YacOB.

YcTraHOBKH 1JIsl IPOM3BOJACTBA THKEJIOH BOABI, AeTepUs U JeldTepHeBbIX COCANHEHMIT
¥ 000py/0BaHHKe, CIIENHATBHO NPeJHA3HAYCHHOE WIH MTOATO0TOBJICHHOE JJIS1 3TOI0

BBOJIHOE 3AMEYAHUE

Tsokemyto BOMy MOXHO TIPOM3BOJWUTH, HCIONB3YS pasIuuHble mporecchl. OmaHako
KOMMEPUYECKH BBITOJHBIMU SIBIISIFOTCS JIBA MPOIIECca: TPOIECC U30TOIMHOTO 0OMEHA BOJBI U
cepoBotopoaa (mporecc GS) 1 mporiecc H30TOMHOTO 0OMEHa aMMHaKa | BOJIOPO/A.

Ipouecc GS ocHoBaH Ha OOMEHE BOJOPOJa M ISHTEPHsI MEXKAY BOIOH M CEPOBOJIOPOIIOM B
CHCTeMEe KOJOHH, KOTOpPbIE 3KCILTyaTUPYIOTCS C XOJOJHOW BEpPXHEW CeKIued M Topsueit
HWKHEN cekieil. Boja TeueT BHU3 MO KOJOHHAM, B TO BPEMsI KaKk CEpOBOJOPOIHBINA Ta3
LMPKYJHUPYET OT JHA K BEpIIMHE KOJIOHH. /IS COAeMcTBUS CMEIIMBAaHHIO Ta3a U BOJbI
WCTIONIB3YeTCsl Ps JBIPYaThIX JIOTKOB. JledTepuii mepeMeniaeTcs B BOIMY MpU HHU3KHX
TEMITepaTypax U B CEpOBOJOPO/I TIPH BEICOKUX TeMmeparypax. OOoramieHHbIe JedTepreM ra3
W BOAa yAAJIAKOTCA U3 KOJIOHH HepBOﬁ CTYIICHU Ha CTBIKC ropA4nX U XOJIOAHBIX CCKHHﬁ, u
MPOIIECC TIOBTOPSICTCS B KOJIOHHAX Clieayromeit crymnenu. [IpoaykT nocnenHei ¢assl - Boja,
oOoramieHHas nevirepuem 1m0 30%, HampaBiseTcss B AUCTHUISIIMOHHYI) YCTaHOBKY IJIst
MIPOM3BOACTBA PEAKTOPHO-YUCTOH TSHKEIOH BOIBL, T.€. 99,75% oxwcu neirepus.

B mpomecce oOmeHa MexIy aMMHAaKOM M BOJOPOJOM MOMKHO H3BJEKATh JCHTEepUd W3
CHHTE3-Ta3a IMOCPEICTBOM KOHTaKTa C XKHIKAM aMMHAKOM B TPHUCYTCTBHM KaTaJH3aTOpa.
CuHres-ra3 nogaerca B OOMEHHBbIE KOJIOHHBI M 3aTeéM B aMMMa4HbIH KOHBepTep. BHyTpu
KOJIOHH Ta3 MOJHUMAETCS OT JHA K BEpIUMHE, B TO BpeMs KaK *XUIKAA aMMHAK TEYEeT OT
BepIIMHBI KO JHY. JleiiTepuil B CHHTE3-ra3e JIMIIAETCS BOJOpPOAa M KOHIIEHTPUPYETCS B
aMMuake. AMMHaK MOCTYNACT 3aTEM B YCTAHOBKY JIJI1 KPEKUWHI'A aMMHUaKa Ha JHE KOJIOHHEI,
TOrja Kak ra3 coOupaercs B aMMHAuyHOM KOHBepTepe Ha BepmmHe. Ha mocnemyrommx
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6.1.

6.2.

CTYNEHSX MPOMCXOAUT JalbHElIIee o0OTalieHe, U MyTeM OKOHYATSILHON NUCTUILISIUU
MPOU3BOJIUTCS PEAKTOPHO-YMCTasl TsDKenmas Boja. l[lomaya CHHTE3-Ta3a MOXET ObITh
obecriedeHa aMMHAaYHOW YCTaHOBKOM, KOTOpas B CBOKO O4epellb MOXET OBbITh COOPY)KEHa
BMECTE€ C YCTAaHOBKOH JUIS IPOM3BOJCTBA TSKEJIOHW BOJBI IMyTEeM H30TOIMHOIO OOMEHa
aMMHaKa W BOJIOpPOJa. B mpoliecce aMMHAYHO-BOJIOPOTHOTO OOMEHA B KaYeCTBE MCTOYHHKA
HCXOJIHOTO JICUTEPHUsT MOXKET TaKKe UCTIONB30BAThCS OOBIMHAS BOJA.

MHorue npeaMeThl KIFOYEBOro 000pYIOBaHHS Ui YCTAHOBOK IO MPOU3BOJICTBY TSDKEIION
BOJIBI, HCHONB3YIOMMX Tporecchl GS WM aMMHAYHO-BOJOPOJHOTO OOMEHa, IIHUPOKO
PacIpoCTpaHeHbI B HEKOTOPBIX OTPACsX HE(QTEXUMHUYECKOW MPOMBINUICHHOCTH. OCOOCHHO
3TO KacaeTcss HEOOJBIIMX YCTAaHOBOK, HCHONB3yrommX mporecc GS. OgHako HEMHOTHE
MpeAMeThl  000pYyNOBaHUs SBISIOTCA CcTaHmapTHeIMH. [lpomeccet GS wm  ammmadHO-
BOJOPOJHOTO OOMeHa TpeOyroT 00pabOTKM OONBIINX KOJMYECTB BOCIUIAMEHSIOIITHXCS,
KOPPO3UOHHBIX M TOKCHYHBIX JKUAKOCTEH TPHU IOBBIIMICEHHOM NaBieHHU. COOTBETCTBEHHO
Mpy  pa3paboOTKe CTaHAAPTOB IO TPOCKTUPOBAHWIO WM OKCIUTyaTalldd IJisi YCTaHOBOK H
000pyIOBaHUS, HWCHOIB3YIOMIMX 3TH TPOIECCH], CICAYET YICIATh OOJBIIOC BHUMAHHC
oI00PY MaTEepPHUaJIOB U MX XapaKTEPUCTUKAM C T€M, YTOOBI 00ECTICUUTh UIUTEILHBIA CPOK
CITy>KOBI TIPH COXPAHEHUH BHICOKOH 0€30MacHOCTH U Ha/ieskHOCTH. OnpeneneHne MaciraboB
00YCIIOBITUBAETCS TJIABHBIM 00pa30M COOOpakeHUSIMH SKOHOMHKH 1 HeoOxoauMocTH. Takum
oOpa3oM, OoJbllias 4YacTh MPEIMETOB OOOPYMOBAaHUS H3TOTOBJISETCS B COOTBETCTBUH C
TpeOOBaHUSMU 3aKa34YHKa.

Haxonern, ciemyer oTtmeruth, uTo Kak B mporecce GS, Tak W B Tpolecce aMMHavHO-
BOJIOPOJHOTO OOMEHa, TpenMeThl O0OpYJOBaHUS, KOTOpPBIE IO OTHEIBHOCTH HE
MpeaHa3HaueHbl WIKM TMOJATOTOBJICHBI CIICIUAIBHO IJIs IPOU3BOJICTBA TSKEIIOW BOMBI, MOTYT
coOMpaTsCsi B CHCTEMBI, CHENWANBHO TpEAHA3HAYCHHBIE WM TOJATOTOBIICHHBIC JUIS
MPOM3BOACTBA TsDKENOW BoAbL lIpuMepaMu Takux CHCTEM, TNPHMEHSIEMBIX B 000X
Iporeccax, SBISIOTCA CHCTEMa KaTAIUTUYEeCKOTO KPEKWHTa, HCIOJb3yeMash B IIpolecce
oOMeHa aMMHaka W BOJIOPOJA, U JHUCTHIUIAIMOHHBIE CHCTEMBI, UCIIONB3yeMbIE B TPOIECcCEe
OKOHYATEJIbHON KOHIIEHTPAllMU TsDKEJIOM BOJBI, JOBOJSIIEH €€ 0 YPOBHS pPEaKTOpHO-
YHUCTOM.

[IpemmeTsl 000pyIOBaHS, KOTOPHIC CIEIHAILHO TPETHA3HAYCHBI WM TIOJTOTOBJICHBI IS
MIPOU3BOJICTBA TSDKEIION BOJBI ITyTEM HCIIOJNB30BaHMsI JHOO Iporiecca oOMEHa BOJBI U
CEepoBOIOPO/A, OO Tpoliecca OOMEHa aMMHUaKa U BOJOPOIa, BKIFOUAIOT:

Boao-cepoBoaopoaHbie 00MeHHbIE KOJOHHBI

OOMeHHbIE KOJIOHHBI, H3TOTABIMBAEMbIE W3 MEJKO3EPHHUCTOH YTJICPOAMCTOW CTaIU
(marmpumep, ASTM A516), nmamerpom ot 6 M (20 dyroB) mo 9w (30 dyToB), KOTOpHIC
MOT'YT SKCILTYaTUPOBATLCS TIPH JaBJeHUH cBbIlIe Wik pasaoM 2 MIla (300 ¢pyHT/KB. qroiim)
U MMEIOT KOPPO3HOHHBIN JOMYyCK B 6 MM WM OOJbLIE, CHEUUATIbHO NpeJHA3HAYEHbl WM
HNOATOTOBJCHBl AT IPOW3BOACTBA TSDKEIOM BOJBI IyTEeM MCIONB30BaHMSA IIpoliecca
M30TOMHOTO OOMEHa BOJIBI M CEPOBOIOPO/IA.

I'azoayBKH M KOMIIpeCCOPbI

OnnHocrtynenyatele, ManoHanopusie (T.e. 0,2 MIla mwin 30 QyHT/KB. AI0HM) LEHTPOOEKHBIE
Ta30/yBKH WM KOMIIPECCOPBI Ui IHMPKYJSIIAM  CEPOBOJOPOAHOrO Taza (T.e. rasa,
cogepkamero 6omee 70% H,S), cnenmansHo npenHa3HaueHHBIE WK TOATOTOBIICHHBIE IS
MPOU3BOJICTBA TSDKENIOH BOJABI IyTeM HCIOJIB30BAaHMSI IIpoliecca OOMEHa BOABI H
CepoBOIOPOAa. ITH Ta30AyBKH WM KOMIIPECCOPHl HMEIOT  MPOU3BOJUTENHHOCTD,
IPEBBIIIAOIIYIO WK paBHyI0 56 M/c. (120 000 SCFM) mpu SKCIUTyaTALMH 110 JaBICHUEM,
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6.3.

6.4.

6.5.

6.6.

6.7.

npeBbimiatoniM win paBebM 1,8 MIla (260 ¢byHT/KB. qroiiM) Ha BXoae, W CHaOXXEHBI
CaJIbHUKaMH, yCTOMIMBBIMU K Bo3aeicTBrro H,S.

AMMHa'lHO-BO[lOpO}IHbIe 00MEHHbIE KOJIOHHbI

AMMHAYHO-BOIOPOTHBIC OOMEHHBIC KOJIOHHBI BBICOTOM Oollee WM paBHOM 35 M
(114,3 ¢pyroB) mmamerpom ot 1,5Mm (4,9 dyroB) mo 2,5m (8,2 pyTOB), KOTOpBIE MOTYT
SKCIUTYyaTHPOBAThCs TOJ JAaBjieHueM, mpeBbimatommmM 15 MIla (2225 ¢yHT/KB. Aroiim),
CIIELMANIBHO IIpeJHA3HAYCHHbIC WM IMOJATOTOBJIEHHBIC IJIsI IPOU3BOACTBA TSDKEJION BOJBI
MyTEM HCIOJIL30BaHMS TIpoliecca OOMEHa aMMHaKa M BOJJOpOia. DTH KOJOHHBI HMEIOT TaKkKe
10 MEHbLIEH Mepe OZHO OTOOPTOBAHHOE OCEBOE OTBEPCTHUE TOTrO K€ AMAMETpa, YTo H
LWIMHAPUYECKas 4acThb, Yepe3 KOTOPYIO MOTYT BCTABIATHCS WM BBIHMMAThCSI BHYTPCHHHE
YaCTU KOJIOHHBI.

BHyTpeHHI/Ie YACTH KOJOHHBI M CTYIICHYATbI¢ HACOCHI

BuyTpenHue yacTu KOJOHHBI U CTYIIEHYAThIe HACOCHI, CIICIUAIBHO MpeIHa3HAUYCHHBIC WU
TIOJITOTOBJICHHBIC JUIS KOJIOHH JUISi MPOM3BOJCTBA TSHKEIOM BOJIBI IyTEM HCIOJIB30BaHUS
Tporecca aMMHadHO-BOAOPOTHOTO OOMeHa. BHyTpeHHHWe dYacTH KOJIOHHBI BKITIOYAOT
CHEIUATBHO TIPEAHA3HAYCHHBIC KOHTAKTOPHI MEXKIY CTYICHSMH, COACHCTBYIONINE TECHOMY
KOHTaKTy Ta3a ® okuakoctd. (CTymeHYaTble HAcOChl  BKJIIOYAIOT  CICIUAIBHO
TIpeAHa3HaueHHbIE TIOTPYKAaeMbIe B KHUIKOCTh HACOCHI JJISI MUPKYIISIMN )KUAKOTO aMMHaKa B
npenenax 00beMa KOHTAKTOPOB, HAXOAIINXCS BHYTPY CTYTICHEH KOJIOHH.

YcTaHOBKH 1JISl KPeKHHIa aMMHaKa

VYCTaHOBKM Il KPEKMHIa aMMMaKa, 3KCIUTyaTHpyeMble TMOJ JaBJIEHHEM, HPEBBIIIAIOIINM
wm paBabiM 3 MIla (450 dyHT/KB. m10iiM), CrenUaIbHO TpeAHA3HAYCHHBIE WA
MOATOTOBIICHHBIE U1 NPOW3BOJACTBA TSDKEIOM BOIBI IyTEM  HCIOIB30BAaHMA IIpolecca
M30TOMHOr0 OOMEeHa aMMHyaka 1 BOAOpOo/a.

HNudpaxkpacHble aHAIN3ATOPBI NOIIOLICHUS

WndpakpacHple  aHanu3aTopbl — HOTJIOMICHUS, CIHOCOOHBIE  OCYLIECTBISATH  aHAIM3
COOTHOILIECHUSI MEXIYy BOIOPOIOM W JEHTepueM B peaJbHOM Macmrabe BpEeMEHH, KOraa
KOHIIEHTPALH JeUTepHsl paBHBI WU MTpeBbimaroT 90%.

Karanurnyeckue neyn

Karanutndeckue meun mis mepepabOTKH OOOTAIEHHOTO JEHTEpHEBOrO Taza B TSDKENYIO

BOAY, CHCHUAIBHO IMPCAHA3HAUCHHBIC WKW MOATOTOBJICHHBLIC JIA MPOU3BOACTBA TSOKETIoN
BOJbI ITYTEM UCIIOJIB30BaHUA IMTPOLIECCa U30TOIMHOTO oOMeHa aMMHUaKa U BOJAOpoOAA.

YcTaHOBKH A1 KOHBEPCHH ypaHa M 000pyI0BaHHe, CIENHATBHO TNpeXHA3ZHAYEHHOE
WU MOATOTOBJIEHHOE /1151 3TOr0

BBOJIHOE 3AMEYAHUME

B YCTaHOBKax M CHUCTEMAaX [Jid KOHBECPCHUU YypaHa MOXKET OCYHICCTBIIATHECA OOHO WJIN
HCCKOJIBKO HpeBpaH_[CHI/Iﬁ U3 OAHOI0 XMMHUYECCKOI'O H30TOIla ypaHa B Z[perfI, BKJIrO4asi:
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7.1.

7.2

7.3.

7.4.

KOHBEPCHIO KOHLEHTpaTtoB ypaHoBoil pyasl B UO;, konsepcuto UO; B UO,, KOHBepcuio
okucelt ypana B UF, unmu UF,, kouBepcuto UF, B UFq, xouBepcuto UFs B UF,, koHBepcuto
UF, B Metaimmueckuii ypan ¥ KoHBepcHio ¢ropumoB ypaHa B UQO,. MHorue KirO4eBbIC
KOMITOHEHTHI 000PYZI0BaHUSI YCTAaHOBOK JJIsi KOHBEPCUH ypaHa XapaKTEPHBI JIJIsl HEKOTOPBIX
CEeKTOpOB  XMMHYECKOW oOpadarhiBaroliell NpPOMBINUICHHOCTH. Hampumep,  Buabl
000pyIOBaHMS, MCIOIB3YEMOTO B 3THUX IMPOIECCAaX, MOTYT BKJIIOUATh: II€YH, KapycelbHbIE
[I€YH, PEAKTOPHI C TICEBIOOKIDKEHHBIM CJIOEM KaTaan3aTropa, XKapoBbIe PEaKTOPHEBIC OalHy,
KUJIKOCTHBIC I[EHTPU(PYTH, ITUCTWLUIIIUOHHBIE KOJOHHBI M KUJAKOCTHO-)KUIKOCTHBIC
AKCTPAKIMOHHBIE KOJMOHHBL. OIHAKO HE MHOTHE KOMIIOHEHTHI OOOPYIOBaHHS HWMEIOTCS B
"rotoBoM Buze"; OONBIIMHCTBO M3 HHUX JO/DKHBI OBITh IIOATOTOBJIEHBI COIJIACHO
TpeOOBaHMSAM U CICIU(PHUKAIUAM 3aKa3uuka. B HEKOTOpBIX ciydyasx TpeOyeTcs Y4WUTHIBATh
CTeIUalIbHbIC TPOEKTHBIE W KOHCTPYKTOPCKHAE OCOOCHHOCTH IS 3aIllUTHI OT arpecCHBHBIX
CBOMCTB HEKOTOPHIX M3 oOpabaTriBaeMbix xumudeckux BemtecTB (HF, F,, CIF; u gropumst
ypaHa). Hakowem, ciemyer OTMETHTh, HYTO BO BCEX TMPOIECCaX KOHBEPCHHU ypaHa
KOMITOHEHTBI 00OpYyIOBaHUsI, KOTOpPhIE OTAEIBHO CIEIHAIGHO HE TMpeTHa3HAa4YeHbl WIIN
TIOJITOTOBJICHBI /ISl KOHBEPCHHM YpaHa, MOTYT OBITh OOBENMHEHBI B CHCTEMBI, KOTOpHIC
CHEIHUATBHO TPeTHA3HAUCHBI WIIM MOATOTOBIIEHBI JJIS WCIOJB30BAHUS B ILIEISIX KOHBEPCHUU

ypaHa.

ChnenyaibHO TpeJHA3HAYEHHbIE WJM IOATOTOBJIEHHbIE CHCTEMbI /ISl KOHBEpPCHU
KOHIEHTPaToOB ypaHoBoii pyasl B UOs

I[NTOACHUTEJIBHOE 3AMEYAHUE

Kousepcust koHueHtpatoB ypanoBod pyasl B UO; MOXKET OCYIIECTBIATHCS CHauaia
MOCPEACTBOM PACTBOPEHUS] PyIbl B a30THOW KHCIOT€ W OKCTPAKIWH OYHIIECHHOTO
reKcarupara ypaHWIIMHATPATa ¢ IOMOIIBIO TAKOTO PACTBOPHUTEIIS, KaK TPHOYTHI (ocdar.
3arem Trekcaruapar ypaHwiauHuTpara mnpeoOpasyercs B UO; 1mubo mocpeacTBoM
KOHIICHTPAlMd W JICHUTpAIM{, JHOO0 TOCPENCTBOM HEWUTpalM3alud ra3000pa3HbIM
aMMHaKOM JJTs TIOTYYEHHUS IUypaHaTa aMMOHUS C TTOCTeNyromel (QrIbTpanuei, CymKkon u
KaJbIIUHAPOBAHUEM.

CrnenuajbHO NpeAHA3HAYEHHbIE WIH MOAr0TOBJIeHHBIE cHcTeMbI 1Jis KonBepcun UQO; B
UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UFs MOKeT 0ocylIeCTBIATBCS HEMOCPENCTBEHHO (TopupoBaHueM. s
npotecca TpedyeTcsi HICTOYHUK ra3000pa3Horo (hropa nim Tpex(TOprCTOro Xjopa.

CrnenuajbHO MpeIHAa3HAYEeHHbIe WJIH MOAT0TOBJIEHHbIE cucTeMbl UIs1 KonBepcun UO; B
U0,

[NOSACHUTEJIBHOE 3AMEYAHUE

KonBepcuss UO; B UO, MOXKET OCYHIECTBISATBCA MOCPEACTBOM BoccTaHOBIEHUS UOs
ra3000pa3HbIM KPEKUHI-aMMHAKOM HJIH BOZOPOAOM.

CnennajinbHo npeIHasHAYCHHbIC WX MOAT0TOBJICHHbIC CUCTEMbI 1J151 KOHBEPCHU UOz B
UF,
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7.5.

7.6.

7.7.

7.8.

[NOAACHUTEJIBHOE 3AMEYAHUE

Kongepcus UO, B UF, Mosker ocymiecTBISATECS mocpeactsoM peakiur UO, ¢ ra3000pa3HbIM
¢dropucteM Bostopoaom (HF) mpu Temmnepatype 300-500°C.

CrnenuajbHO TpeaHAa3HAYEHHbIE WU MOAT0TOBJIeHHbIe cucTeMbl 11 kKouBepcuu UF, B
UF,

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF, B UF ocymiecTBisieTcsi IOCPEACTBOM 3K30TEPMHUUYECKON peakuuu ¢ GTopoM
B peaktopHoui OamHe. UFs KOHOCHCHPYETCS W3 TOPSYHMX JIETYYHX Ta30B IOCPEICTBOM
MPOIYCKaHUsI TIOTOKA Ta3a d4epe3 XOJOAHYIO JIOBYIIKY, oxiaxkiaeHHyio mo -10°C. s
npotecca TpedyeTcsi HICTOYHUK ra3oo0pas3Horo ¢gropa.

Cnenma/jbHO NpeJHA3HAYeHHbIE WIHM NOAT0TOBJIEHHbIe cucTeMbl sl koHBepeuu UF, B
MeTaJlJIMYeCKUil ypaH

I[NTOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UF, B MeTamMueckuil ypaH OCYIIECTBIIETCS TOCPEACTBOM €r0 BOCCTAHOBIICHHUS
MaraveM (KpyHHbIE TapTHH) WA KaJbIFeM (MaJlble mapTui). Peaknys ocyIiecTBIsieTcs: Ipu
TeMIiepaTypax BhIIe Touky miaieHus ypana (1130°C).

CnennajinbHo NnpeIHasHAYCHHbIC UWJIH MMOAT0TOBJICHHBIC CUCTEMBbI 1JI KOHBEPCUH UF6 B
U0,

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg 8 UO, MOXET OCYIIECTBIIATHCS TOCPEICTBOM OJHOTO M3 TPEX MporiieccoB. B
nepBoM nporecce UFs BoccranaBnmuBaetcs u rumponusyercs B UO, ¢ ucCmonb30BaHHEM
Bozopoaa u mapa. Bo Bropom mporiecce UFg ruaponmsyercss pacTBOpeHHEM B BOJE, UIS
OCKJICHUSI ypaHaTa aMMOHHUsSI JOOABIISETCsl aMMHUaK, a JIUypaHaT BOCCTaHABIMBAETCS B
UO, Bomopoaom npu temneparype 820°C. Ilpu tpersem mporiecce razoobdpasusie UFg, CO,
n NH; cmemmBaroTcs B BOjE, OCaKAas ypaHWIKapOOHAT aMMOHUS. YpaHHIKapOOHAT
aMMOHHUSI CMEIIMBACTCA C IapoM © BoaopoaoM mpu Ttemmeparype 500-600°C s
npomssozacTBa UO,.

Komsepcuss UF¢ B UO, dacTo OCYIIECTBISIETCS HA TIEPBOM CTYIIEHH YCTAaHOBKH IIO
M3TOTOBIICHUIO TOTUTHBA.

CrnennajinbHo NnpeIHasHAYCHHbIC UWJIH MMOAT0TOBJICHHBIC CUCTEMBbI 1JI KOHBEPCUH UF6 B
UF,

[NOSAACHUTEJIBHOE 3AMEYAHUE

Kongepcus UFqB UF, ocymecTBisieTcs NOCpeACTBOM BOCCTAHOBJIEHUS BOJIOPOIOM.
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