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[ononHuTenbHbIN NpoToKon K CornaweHunto
mexay Maspukuem n MexgyHapoaHbIM
areHTCTBOM MO aTOMHOW 3HEPIrnn O NPUMEHEHUU
rapaHTum B cBA3n ¢ [1oroBopom o
HepacnpocTpaHeHUN A0epPHOro Opyxusd

1. Texct [omonuutensHoro mportokoia k CornameHuio Mexxay MaspukueM U MexXTyHapOTHBIM
areHTCTBOM II0 AaTOMHOW B3HEpPrud O TPUMEHEHUH TrapaHTHii B cBsa3u c¢ JloroBopom o
HEPACHPOCTPAHEHHH AIEPHOTO OPYXKHsA' BOCHPOHU3BOAUTCS B MPHIOKEHHH K HACTOSAIIEMY JOKYMEHTY
JUIL CBEICHMSA BCEX TIOCYNapCTB-wICHOB. JlomomHuTenbHBIH mpoToKon Obul omo0peH CoBeToM
ynpasisifomux 14 centsops 2004 rona. On 6501 oanucad B Bene 9 nexadps 2004 roxa.

2. B coorBerctBUM co ctaTtheil 17 JlOMONHUTENBRHOrO NPOTOKONA OH BCTYHWI B CHIY
17 nexabpst 2007 rona, B IeHb, KOTa ATEHTCTBO TOIYYIIIO OT MaBpUKHS MUCEMEHHOE YBEIOMIICHHE
0 TOM, YTO 3aKOHOJATCIbHBIE M KOHCTUTYIIMOHHBIE TpeOoBaHUS MaBpHUKHs, HEOOXOTUMBIC IS
BCTYIUICHUSI B CHJTY, BHITIOJIHCHEI.

! Bocnpomsseneno B nokymente INFCIRC/190.



[JononHutenbHbIn NpoTokon K CornaweHunto
mexay Maspukuem n MexgyHapoaHbIM
areHTCTBOM MO aTOMHOW 3HEPrnn o
NPUMEHEHNN rapaHTnn B CBA3N ¢ [JoroBopoMm O
HepacnpoCcTpaHeHUn A0epPHOro opyXxua

[NPUHMMAS BO BHUMAHUE, uro PecrnyGnuka MaBpukuii (B JanbHeiiieM HMeHyemas
“MaBpuknii”) ¥ MexXIyHapoTHOE areHTCTBO II0 aTOMHOW SHEepru (B JalbHEWIIeM HMeHyeMoe
“ATEHTCTBO”) SBIIMIOTCS ydacTHHUKamMu COTJIalIeHusT 0 IPUMEHCHUH TapaHTHH B CBsI3U ¢ JIoroBOpoM O
HEPaCIpPOCTPAHEHUH SIICPHOTO Opyxkusi (B mambHeimeM umenyemoro "CornameHue O rapaHTwsx'),
KOoTOopoe BcTynuio B cuity 31 sHBaps 1973 roza;

YUUTBIBAS sxenanue MEXIYHApOIHOTO COOOIIECTBa ele 0ojiee YKPEMUTh PEKUAM SICPHOTO
HEpPACIpPOCTPAHEHHST TyTeM TOBBIIICHUS JCHCTBEHHOCTH U A((EKTUBHOCTH CHUCTEMBl TapaHTHUi
ATeHTCTBa;

HATIOMHWHAS, 49ro ATreHTCTBO TIIpU OCYLIECTBIEHHHM TapaHTHH JOJDKHO YYUTHIBATh
HEOOXOIMMOCTb: W30eraTb CO3AaHHs MPEMATCTBHHA YKOHOMUYECKOMY M TEXHOJIOTHYECKOMY Pa3BUTHIO
MaBpukusi WM MEKIyHAPOAHOMY COTPYIHHYECTBY B 0OJAacCTH MHPHOHM SIEPHOU [NIESTENbHOCTH;
coOMI0aTh JEHCTBYIONIME TOJOKEHUSI B OOJACTH OXpaHbl 3I0POBbs, 0E30MAaCHOCTH, (HU3UYECKOI
3aIUTHL, a TaKXKe Apyrue AedcTBylomue TpeOoBaHMs O€30MacHOCTH M TpaBa OTHACHBHBIX JHL;, U
MPUHUMATh BCE MEpPHI 110 3aIlUTe KOMMEPYECKUX, TEXHOJOTMYECKUX W TPOMBIIUICHHBIX CEKPETOB, a
TakKe Ipyroi KoHGUACHITHATEHOW HHPOPMAIIUHT, KOTOpas CTAHOBUTCS €My W3BECTHOM;

[MPUHUMASA BO BHUMAHUE, yTto yactoTa mpoOBEAEHUS U MHTEHCHUBHOCTb MEPOIPHUSITHH,
yKa3aHHbIX B HacrtosimieM llpoTtokorne, OyayT TOZAEpXKMBAaTbCs HAa MHHUMAIbHOM YpPOBHE,

COOTBETCTBYIOIIEM IIeIIH TIOBBIIICHHUS JEHCTBEHHOCTH U () (EKTUBHOCTH TapaHTHi ATEHTCTBA;

HACTOSIIMM Magpukwii 1 ATEHTCTBO COTJIACHIICEH O HIDKECIICAYIOICM



CBsA3b MEXAY HACTOAIIUM ITPOTOKOJIOM U COTJIAIIEHUEM O 'APAHTUSAX

Cratps 1

[Nonoxenust CornaieHus o TapaHTUAX MPUMEHSIOTCS K HactoduieMy [IpoTokoiy B Toil Mepe, B
KaKkol OHM COOTBETCTBYIOT IOJIOXKEHHAM Hacrtosmero IIporokona u coBmecTumbl ¢ HUMH. B cimydae
HNPOTHBOpPEUNsT MEXAy THonoxeHHAMH COIJaleHuss O TapaHTHUAX U IOJIOKECHHSAMH HACTOALIEIro
IIporokosna npuMeHsOTCA NoJI0kKeHUs HacTodwlero Ilporokona.

IPEJOCTABJIEHUE HH®OPMAIIUU

Cratbg 2

a. Magpukuii npenocTaBisieT ATeHTCTBY 3asBIICHHE, COJEpIKallIee:

i)

iii)

iv)

Vi)

ofmee onvcanne W HHGOOPMAIINIO, YKA3BIBAIOIIYI0O MECTO MPOBEACHUS OTHOCSIINXCS K
SIIEPHOMY ~ TOIUIMBHOMY — IIUKJIy ~ HAYYHO-HCCIIENOBATEIbCKAUX M OMBITHO-
KOHCTPYKTOPCKUX Pa0OT, HE CBSA3aHHBIX C S/ICPHBIM MAaTCPHUAIOM, OCYIIECTBISIEMBIX
rIe-mmbo, KOTOpble (HMHAHCHPYIOTCA, TOMYYHIM KOHKPETHOE pa3pelleHre WITH
KOHTPOJUPYIOTCS MJTH OCYIIIECTBIIIIOTCS OT IMEHU MaBpHUKUS;

OTPENICNICHHYI0 ATEHTCTBOM Ha OCHOBE OXKHIAEMOTO TOBBINICHUS JCHCTBEHHOCTH WITN
3¢ (EeKTUBHOCTH M COTJIACOBaHHYI0 ¢ MaBpukueM WHGOPMAIMIO O Kacaromencs
I‘apaHTPIfI 3KCHJIyaTaHHOHHOI>’I ACATCIIBHOCTU Ha YCTaHOBKAaX U B MECTaX HaXOXICHHUA
BHE YCTAHOBOK, I'JI¢ OOBIYHO HCTIOB3YETCS SACPHBIN MaTepHA;

00I1iee ONMMCAHUE KAXKJIOT0 3IaHKs Ha Ka)KJOM IUIOIIAAKe, BKIIOYas €ro MCIOJb30BaHuE,
U, €CIIH 3TOT0 HEJOCTATOYHO - OMMCAHUE €r0 COJACPKUMOr0. JDTO OMMCAHHUE BKIIOYAET
KapTy TaKoH IUIOIIAIKH;

omMcaHHe Maciiurada onepaum?l 1 KaXKI0ro MeECTa HaxXOXIACHHA, HWMCHOIICTO
OTHOIICHUE K ACATCIIBHOCTH, YKaSaHHOﬁ B HpI/IJ'IO)KGHI/II/I Ix HaCTOALICMY HpOTOKOJ'Iy;

MH(POPMAIIHMIO, YKA3bIBAIOIIYK) MECTO HAXOXKJICHUS, JKCILIyaTAllAOHHOE COCTOSIHUE U
OIICHOYHBIC TOJIOBBIC MPOHM3BOACTBCHHBIC MOIHOCTH YPAHOBBIX PYJHHKOB U
00OTaTUTENBHBIX ~ YCTAHOBOK W  TOPHEBBIX  OOOTATHTENBHBIX  YCTaHOBOK M
CYIIECTBYIOIIMKA TOJOBOM O0BEM IMPOM3BOJCTBA TAKUX PYIHUKOB M OOOTATUTEIIBHBIX
YCTAaHOBOK JUIsi MaBpuKus B 11e710M. MaBpUKUil PEIOCTaBIIAET 110 3anpocy ATeHTCTBA
JIAHHBIE O CYIIECTBYIOIIEM T'OJ0BOM O00BEME MPOU3BOJCTBA OTACIHHOTO PYAHUKA HITH
oboraTutenpHOIN ycTaHOBKH. [IpenocTaBiienue 3Toit nHbopMaIu He TpeOyeT BEACHUS
Mo IpoOHOTO yYeTa SISPHOTO MaTepHraa;

nHGOPMAITHIO OTHOCUTEIHHO MCXOJHOTO MaTepHana, KOTOPBIA elle He JOCTHT COCTaBa
U YUCTOTHI, KOTOPHIC [ENAIOT €r0 TMPUTOAHBIM IS HM3TOTOBJICHUS TOIUIMBA WA
M30TOIHOTO 00OTAIICHHS, BKITFOYAOIIYIO:

a) KOJIMYECTBA, XMMHYECKMM COCTaB, HCIIOJIB30BAHUE WM IPEANONaraeMoe
WCIIONIb30BAaHUE TaKOr0 Marepuajia, HE3aBUCHMMO OT €ro SJIEpHOTO WM
HESIEPHOTO MCIOIb30BaHHUs, [UI KaXKJOr0 MECTa HaXOXIeHHUs1 Ha MaBpHKUH, B
KOTOpPOM TakOW MaTrepuall HPUCYTCTBYEeT B KOJIMYECTBAX, MPEBBIMAIOIINX
JiecATh METPHUECKUX TOHH ypaHa W(WiH) IBaALaTh METPUYECKUX TOHH TOPHS, a
IUIsL IPYTHX MECT HaxOXKACHMS C KOJMYecTBaMH Oojiee OIHON MEeTpHYecKOn
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vii)

vii)

TOHHBI - OOlIee KOJMYECTBO i MaBpuKusi B II€JIOM, €CIM 3TO olmiee
KOJIMYECTBO TIPEBHIMIACT JECATh METPHUYECKHX TOHH ypaHa WIIM JBaalaTh
MeTpHdecKux TOHH Topus. lIpemocraBnenne 3Toil mH(MOpManuK He TpeOyeT
BeZIEHUS MOAPOOHOT0 yUeTa siIepHOro MaTeprara;

b) KOJIM4ECTBA, XHMHYCCKHI COCTaB U IIYHKT Ha3sHA4YCHUA Ka)KI[OI‘/'I 3KCHOpTHOI\/’I
IIOCTaBKH M3 MaBpI/IKI/IH TAKOI'o MaTepuraia sl KOHKPECTHBIX HCAACPHBIX ueneﬁ
B KOJIMYECTBAX, MIPEBLIIIAONINX

1) JIEeCITh METPUYECKUX TOHH YpaHa, WU IS TOCJIEIOBATEIbHBIX
SKCTIOPTHBIX TIOCTaBOK ypaHa W3 MaBpukus B OZHO M TO IXKe
TOCYIapCTBO, KaKIasi U3 KOTOPHIX MEHEE NECSITH METPUICCKHX TOHH,
HO CyMMa KOTOPBIX IPEBBIIIACT JACCATh METPHUECKUX TOHH B TEUCHUE
ronaa;

2) JBaJIlaTh METPUYECKUX TOHH TOpHA, WM JJIs MOCJIEN0BATENbHBIX
OKCIIOPTHBIX TIOCTABOK TOpHWsSI W3 MaBpUKHS B OJHO U TO XKe
rOCyJIapCTBO, KaKAas M3 KOTOPBIX MEHEe MABAIIaTh METPUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET ABAAUATh METPUUECKUX TOHH B
TEUEHHE IoJ1a;

C) KOJIMYECTBA, XUMHUYCCKUI COCTaB, MECTO HAXOXACHHUS B HACTOSIIECE BpeMs U
WCTIONIb30BaHUE WM TPEATIONaraéMoe HCIIONIb30BaHNE KaXIOW HWMITIOPTHOM
MOCTaBKK Ha MaBpUKUi TaKOro MaTepuaa Jilsi KOHKPETHBIX HESJIEPHbIX 1ieei
B KOJIMYECTBAX, MPEBLIIIAONINX

1) JIEeCITh METPUYECKUX TOHH YpaHa, WU IS TOCJIEIOBaTEIbHBIX
MMIIOPTHBIX TIOCTaBOK ypaHa Ha MaBpuKWH, KaXmgas W3 KOTOPBIX
MEHEe JECSITH METPHUUYECKHX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT
JIECATh METPUUECKUX TOHH B TEUECHHUE T0/1a;

2) NBaIaTh METPUYECKUX TOHH TOPHS, WM UIA TOCIEAOBATEIbHBIX
VMMIIOPTHBIX TIOCTaBOK TOpPHS Ha MaBpUKWH, KaXmas W3 KOTOPBIX
MEHEe BaIlaTh METPUYECKUX TOHH, HO CyMMa KOTOPBIX IPEBBIIIACT
JIBa/IIIATh METPUIECKIX TOHH B TEUSHHE IO/,

MpM TOM TIOHWMaHWHM, YTO TMIpeACTaBlieHHe WH(OPMAIMK O TaKOM Marepuale,
MpeTHa3HAUYCHHOM ISl HESJCPHOTO MCIIOJIB30BaHMs, TOCIE€ TOrO KaK OH JOCTUTHET
OKOHYATEJIBHOW (POPMBI CBOETO HESIEPHOTO MCIIOIB30BaHMUs, HE TpeOyeTcs.

a) UH(OPMALMIO OTHOCHTENIBHO KOJMYECTB, BHIOB MHCIIOJIB30BAaHUSI U MECT
HaxXOKJCHUS SIIEPHOTO Marepuaia, OCBOOOXIEHHOTO OT TapaHTHi B
COOTBETCTBHH cO cTaTbeil 36 CornaleHuys o rapaHTusix;

b) MHPOPMAIIMIO OTHOCHTEIFHO KOJWYECTB (KOTOpas MOXET HMETh (opMy
OIICHOK) M BHIOB HCIIOJB30BAHMS B Ka)KIOM MECTe HAXOXKICHHS SICPHOTO
Marepuaiga, OCBOOOXKICHHOTO OT TapaHTHI B COOTBETCTBUU CO crarhell 35 b)
Cornamenus o rapaHTHAX, HO ellie He HaXO/IIerocsi B OKOHYATENIbHON Gopme
IS HeS,ZICPHOTO MCTIONB30BAHMS, B KOJIMIECTBAX, MPEBBIIIAIOINX YKa3aHHBIC B
cratbe 36 Cornamienus o rapanTusix. [IpenocraBnenue 1ol HHQOpMalUK He
TpeOyeT BeeHH s MOJPOOHOT0 yueTa SIepHOro MaTepuaa;

MH(OPMAIMIO OTHOCUTEIBHO MECTAa HAXOXKACHHS MM JalbHEeHIIe 00paboTKH 0TX0I0B
CpEIHEr0 WIM  BBICOKOTO  YPOBHA  aKTUBHOCTH, COJCP)KAIMX  ILUIyTOHHH,
BBICOKOOOOTAIICHHBId ypaH WIM ypaH-233, B OTHOIIEHHM KOTOPBIX HpUMEHEHHE
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rapaHTHi OBIIIO TIPEKPAIIIEHO B COOTBETCTBHHU CO cTaThel 11 CormnamreHus o TapaHThsX.
Jns menu maHHOTO MyHKTa "majibHeiimas oOpaboTka" He BKIIIOUAeT MepeyHaKoBKY
OTXOJOB WM UX JajJbHedIlee KOHAWIMOHUPOBAHME, HE IMpeaycMaTpuBaroliee
pa3zeneHust YIEMEHTOB, TSl XpaHEHHUS WA 3aXOPOHEeHNS;

CIENYIOIIyI0 WH(OpPMAIMI0O OTHOCHTENBHO COTJIACOBAHHOTO  OOOpYHOBAaHHA U
HesJIepHOT0 MaTepuaa, nepeyrcieHusx B [Ipunoxxenun 11:

a) MO KaXIOH SKCIOPTHOW MOCTaBKe M3 MaBpHUKHS Takoro oOOpyAOBaHHS W
MarepHuaia: UACHTU(UKAIMSA, KOJIWYECTBO, MECTO IPEAIOIaracMoro
UCIIONIb30BAaHUS B TOCYAApCTBE-IIOIydYaTesie U JaTa WIM B COOTBETCTBYIOILMX
CIydasix O>KuaeMas JaTa 3KCIIOPTHOM IIOCTaBKH;

b) M0 KOHKPETHOMY 3alpocy ATEHTCTBa, IIOATBEpXKICHHWE MaBpHKHEM Kak
HUMIIOPTUPYIOMIMM  TOCYJapCTBOM HMH(MOPMAIMU OTHOCUTENBHO —JKCIOpTa
TaKkoro oOOpyJOBaHMS W Marepuaija Ha MaBpHKHUH, NPEeJOCTAaBICHHON
ATEHTCTBY APYTUM I'OCYIapCTBOM;

o0mme TUTaHBl HAa TPEICTOSIIMHA JCCATWICTHUN IEePHOJ, WMEIOIINE OTHOIICHHE K
Pa3BUTHIO SIEPHOTO TOIUIMBHOTO IWKIA (BKJIIOYAs IUIAHUPYEMble OTHOCSIIHECS K
SIACPHOMY  TOIUIMBHOMY  LHKJIY  HAy4YHO-HCCIICAOBATENBCKHE W OMBITHO-
KOHCTPYKTOpCKHE  paboThl), KOTJa OHM  YTBEPXKICHBI  COOTBETCTBYIOIIMMU
KOMIIETEHTHBIMU OpraHamMy Ha MaBpHUKuUi.

MaBpuKdil TpHIaracT BCe pasyMHbIC YCHIIHS, C TEM 4YTOObI TMPEIOCTaBHTH ATCHTCTBY
CJICAYIOIIYEO HHPOPMAIIHIO:

i)

o0rmree onmcanre u UH(POPMAIIHIO, YKA3BIBAIOIIYI0 MECTO MPOBENEHHUS OTHOCSIIIUXCS K
AACPHOMY TOIIJIMBHOMY HUKITY HaYYHO-UCCICAOBATCIILCKUX u OIIBITHO-
KOHCTPYKTOPCKUX paboT, HE CBA3aHHBIX C SNIEPHBIM MaTEPHAIOM, KOTOPbIE KOHKPETHO
OTHOCATCSI K 00OTaIIeHuro, epepadoTKe sIIEPHOTO TOIDIMBA MITH K 00pabOTKe OTXOIOB
Cp€aHETO NI BBICOKOI'O YpPOBHA AaKTHUBHOCTH, coacpiKalnux HHYTOHHﬁ,
BBICOKOOOOTAIICHHBIN ypaH WK ypaH-233, oCyIIECTBISIEMBIX Tie-T1n00 Ha MaBpukuuy,
HO KOTOpbIe He (DMHAHCHPYIOTCS, HE MOMYYHIM KOHKDETHOTO pa3pelieHus WiH He
KOHTPOJUPYIOTCA MaBpUKHEM WM HE OCYIIECTBISIIOTCA OT UMeHHM MaBpukus. s
LIEN JaHHOTO NyHKTa "0Opa0oTKa" OTXOJOB CPEIHEr0 MM BBICOKOTO YPOBHS
AKTMBHOCTH HE BKITIOYAeT TEPEYIaKOBKY OTXOJOB WM WX KOHAWIMOHHPOBaHHE, HE
MIpeAyCMaTpUBAIOIIEe Pa3AeSICHNs SJIEMEHTOB, ISl XPAaHEHHSI WITH 3aXOPOHEHUS;

oOIee omnucaHWe JCATSNBHOCTH W CBEJCHUS O JIMIE WIM OpraHU3aluH,
OCYILECTBILIIOIIUX TaKyl JEATENbHOCTh B OIPEICICHHBIX ATEHTCTBOM MeECTax
HaXOXKIICHUSI 32 TIpeAesiaMH IUTOIAAKH, KOTOpEIe, TI0 MHEHHIO ATEHTCTBA, MOTJH OBl
(YHKIIMOHAITLHO OBITH CBSI3aHBI C JACATEILHOCTHIO Ha 3TOM moniajke. [Ipenocrasnenve
Takol WH(poOpMaWU SBISETCS TMPEIMETOM KOHKpETHOro 3ampoca AreHrtctBa. OHa
MPENOCTABIISIETCA B KOHCYJIbTAIIMU C ATEHTCTBOM U CBOEBPEMEHHO.

[lo 3anpocy ArenTcTBa MaBpWKMil JaeT YTOUHEHHsS WM Pa3bsACHEHUs 000l MH(popMmanuy,
MPEIOCTaBICHHON B COOTBETCTBUM C HACTOAIIEH CTaThel, B TOM CTENEHU, B KOTOPOH OHA UMEET
OTHOIIIEHHE K 111 TapaHTHH.
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Cratbs 3

Maspukuii mpefoctaBiseT AreHTCTBY B TeueHue 180 mHel mocie BCTYIUICHUS B CHITY
Hacrosiero [Iporokoia nHpOpMAaIHO, 0 KOTOPOI TOBOPUTCA B cTaThe 2.a. 1), iii), iv), V), Vi) a),
Vvii) ¥ X) 1 B cTaThe 2.b. 1).

Magpukwuii mpeocTasisieT ATeHTCTBY A0 15 Mast KayKIoro roja 0OHOBICHHYIO HH(POPMAIHIO, O
KOTOpOl TOBOpPUTCA B IIYHKTE . BBIIIE, 3a TEPUOJ, OXBATHIBAIOIIMNA MPEAINICCTBYIOUIUI
KayeHaapHelid roa. Ecnu paHee mpenocraBieHHas HHGOpMANUS OCTaNach O3 HM3MCEHEHHH,
MaBpuKHii yBeIOMIIIET 00 STOM.

MagBpukwii Ipe0CTaBIsIeT ATEHTCTBY A0 15 Mas KaXIoro rona uH(OOPMAITUIO, OTIPEACICHHYIO
B cTaThe 2.a.vi) b) U ¢), 3a Mepro/1, OXBATHIBAIOIINH MPEIICCTBY NN KAICHIAPHBIN TOJI.

MaBpHKHil eXKEKBapTAILHO MPEAOCTABISIET ATEHTCTBY WH(OpMaImio, ONpeeieHHYI0 B
craTbe 2.a.iX) a). OTa uMHGOpPMAaIMs TPENOCTABISAETCS B TEUCHHE LISCTUACCATH THEH IMocie
OKOHYaHMSI KayKI0TO KBapTaja.

MaBpukuii TpenocTaBisieT ATEHTCTBY WH(OpManmio, ONpeieNieHHYl0 B CTaThe 2.a.viii), 3a
180 mHeit mo ocylecTBICHUsS JAajibHelmer o0paboTku, W 1m0 15Masd Kaxmoro roja
uHpOpPMAIMIO 00 H3MCHEHHMSX MECT HAXOKICHUS 3a I[ICPHOJ, OXBaThIBAIOIIUI

MPEAIIECTBYOIINN KaJIeHJapHBII roI.

MaBpuKHii 1 ATEHTCTBO IOTOBAPUBAIOTCS O BPEMEHH M YacTOTE MPEAOCTABICHHS HH)OPMAIIHH,
OTIpEICTICHHOM B CTaThe 2.a.11).

Magpukuii mpemocTaBisieT ATEHTCTBY HWH(OpMaIHWIO, ONpeIeNeHHYI0 B CTaThe 2.a.iX) b), B
TeYeHHE MICCTHIECSTH JHEH MOCIIe TOCTYTUICHHUS 3a1poca OT ATEHTCTBA.

JIOMOJIHUTEJIBHBIN JOCTYII

Cratpg 4

HI/I)KCC.]'ICI[y}OH_ICC IPpUMCHACTCA B CBA3KM C OCYHICCTBJICHUEM JOIIOJIHHUTCIBHOI'O IO0CTyIla B

COOTBETCTBUU CO cTaThell 5 Hactosuiero [IpoTokona:

ATEHTCTBO HE CTaBUT LIEJIM MEXaHUCTUYECKU WIIM CUCTEMAaTHYECKU IPOBEPSTh HH(OpMAIHIO, O
KOTOpO¥ TOBOPUTCA B CTaThe 2, 0THAKO ATEHTCTBO UMEET JOCTYI K:

1) MOO0MYy MECTy HaXOXKACHHUs, O KOTOPOM TOBOPHUTCS B CTaThe S5.a.1) wiM ii), Ha
BBIOOPOYHON OCHOBE C LIETIbI0 00ECTICUEHHSI YBEPEHHOCTH B OTCYTCTBHU HE3asBICHHBIX
SJEPHOTO MaTepuala U AesTeIbHOCTH;

i) JMO0OMYy MECTy HaXOXKICHHSA, O KOTOPOM TOBOPUTCS B CTaThe S5.b. WM C., B IEIAX
pCIliCHUsT BOMPOCA, CBSI3aHHOTO C MPAaBWIBHOCTHIO U TOJHOTOH HH(OPMAIIWH,
MPEJOCTABICHHONH B COOTBETCTBHM CO CTaThel2 WM B LEIAX YCTPaHCHUS
HECOOTBETCTBHSI, CBI3aHHOTO C ATON HMH(pOpMAITHEi;
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iii) JIIOO0OMY MECTY HaXOXKJICHHS, O KOTOPOM TOBOPUTCS B CTaThe 5.a. iii) B TOW CTENEHH, B
KOTOPO# 3TO HEOOXOAMMO ATEHTCTBY Ul TOATBEPXKACHUS U Ieeil rapaHTwii
3asiBJIeHUsT MaBpHKHUSI O CTAaTyCce YCTAHOBKH HJIM MECTa HAXOXKICHHUS BHE YCTaHOBOK,
/e paHee OOBIYHO MCIIOIB30BAIICS SAEPHBIN MaTepHal, Kak CHATHIX C OKCILTyaTalliH;

1) 3a WCKIIOYEHHEM CIy4aeB, YKa3aHHBIX B TYHKTE ii) HWKe, ATCHTCTBO HAIPaBISET
MaBpukHIO npeBapUTEIHLHOE YBEIOMIIEHHE O JIOCTYIIE 10 KpaitHei mepe 3a 24 vaca;

ii) B OTHOIICHWH JIOCTyMNa K JIFOOOMY MECTy Ha IUIOMIAKe, KOTOPBIA 3alpaliiuBaeTcs B
COYETAaHWH C TIOCEHICHMSIMUA ISl TIPOBEPKH HHGOPMAIMH O KOHCTPYKLIUH WIH C
WHCTIEKIIMSIMU [T CTICIIMANIBHBIX IIeJied WM OOBIYHBIMH WHCIEKIMSIMH Ha JTOM
TUTOLIAJIKe, CPOK TPEIBAPUTENBLHOIO YBEIOMIICHHS, €clid ATEHTCTBO oOpariaercsi c
3ampocoM 00 3TOM, COCTaBISIeT, IO KpaiHeW Mepe, IBa 4Yaca, OJHAKO B
WCKITIOYUTENHFHBIX 00CTOATENBCTBAX, MOYKET COCTABUTH MEHEE JIBYX YacoB.

MNpEABAPUTCIBHOC YBCAOMIICHUC HAIIPABJIACTCAd B MHCBMCHHOM BHJAC U B HCM KOHKPCETHO
YKa3bIBarOTCA MPUYUHBI JOCTYIIa U ACATCIBHOCTb, KOTOpas MTOJDKHA OBITH OCyHICCTBJICHA BO
BPEMA TAKOT'O OAOCTYIIA,

B CIIy4ae BOIPOCAa WJIM HECOOTBETCTBHA ATEHTCTBO MpPEAOCTaBIsIET MaBpPHKHIO BO3MOKHOCTD
JIaTh pa3bsICHEHWE M CII0COOCTBOBATh PEIICHUIO 3TOTO BOMNPOCA WIIM YCTPaHEHHIO STOTO
HECOOTBETCTBHSA. Takas BO3MOXXHOCTh OYJIET MPEIOCTAaBIATHCSA J0 HAMpPAaBICHHUS 3arpoca o
JOCTYTIe, €CIT TOJILKO ATEHTCTBO HE COYTET, YTO 3aJlepKKa B TPENOCTABICHWU JIOCTYIIA,
BO3MOXKHO, HaHeceT ymiep0 Ienu, ¢ KOTOpOW 3allpaliuBaeTcsi 3TOT AOCTyI. B mobom ciydae
ATEHTCTBO HE JIelaeT KaKuX-TH00 BHIBOJIOB B OTHOIIIEHHH BOIIPOCA MM HECOOTBETCTBUS 10 TEX
nop, Moka MaBpukuto He Oy/IeT IpeIocTaBlieHa Takasi BOSMOYKHOCTB;

Eciu ¢ MaBpuKHEM HE JOCTUTHYTO MHOW JOrOBOPEHHOCTH, JOCTYI OCYIIECTBIISIETCS TOJIBKO B
TeueHne 00BIYHOTO PaboYero THS;

MaBpuKHii MMEEeT NMpaBO Ha COMPOBOXKICHHE HHCIIEKTOPOB ATEHTCTBA BO BpeMs [OCTyIa
IPEACTABUTENAMUA MaBpUKUS IIPH  YCJIOBUM, YTO 3TO HE 3aJE€pPXKHUBACT BBIIOIHEHUE
WHCIEKTOPaMH CBOHMX (DYHKIHMH WM HHBIM 00pa30M He TIPEISTCTBYET STOMY.

Cratbs 5
MaBpukuii npenocraBisier ATEHTCTBY JOCTYII K:
1) r000MY MECTy Ha TUIOIIAJIKE;

i) MFOOOMY MECTy HAXOXJICHHUS, ONpeaelIecHHOMY MaBpUKHEM B COOTBETCTBHH CO
cTaTbeit 2.a.v)-viii);

iii) JMO0ON CHATOW C DKCIUTyaTalldd YCTAHOBKE WIIM CHATOMY C OSKCIDIyaTalldd MECTy
HAaXOKJICHHUS BHE YCTAHOBOK, TJIe paHee 00BIYHO HCTIONh30BAJICS SICPHBIA MaTepHall.

TMF00OMY MECTy HaXOXIICHUS, OTpeeieHHOMY MaBpHKHEM B COOTBETCTBHH CO CTaThei 2.a.1),
cratheli 2.a.1v), crarbel 2.a.ix)b) wiam crartbeit 2.b., TOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, TIPH YCIIOBUH, YTO, €CIM MaBpUKHH HE UMEET BO3MOXKHOCTH MPEIOCTABUTh
Takol JocTyn, MaBpuKHMH IpWiaracT BCe pasyMHBIC YCHIHMSA JUI HE3aMeIUTUTENEHOTO
YIOBJIETBOPEHNUS TpeOOBaHUH ATEHTCTBA C IIOMOIIBIO HHBIX CPEJICTB.
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JF000MY MECTy HaxO)KIEHHS, ONPEAETICHHOMY ATEHTCTBOM, IOMHMO T€X MECT HaXOXKACHHS, O
KOTOPBIX TOBOPHUTCS B IIyHKTaxX a. M b. BhIIE, B LIENAX 0TOOpPa MpoO OKpy’Karoweld cpedbl B
KOHKPETHOM MECTE HaXOXIEHWs IIPH YCIOBUH, YTO, €CIM MaBpHKHI HE UMEET BO3MOXKHOCTH
IPEOCTaBUTh TAKOM JOCTYIN, MaBpuKHii INpuwiaraeT BCE pPasyMHbIE YCHIMS — AJIA
HE3aMEUIUTENFHOTO  YIIOBJICTBOPEHUSI TPEeOOBaHWH ATEHTCTBA B MPWISKAIIUX MECTax
HaXO0KAECHUSI WM C TIOMOIIBIO UHBIX CPEJICTB.

Cratpg 6
[Ipu ocymIecTBICHHH CTaThHl 5 ATEHTCTBO MOYKET BHITIONHATE CICAYIOIINE BUIBI NEATCITLHOCTH:

B OTHOIIIGHWH JOCTYyIa B COOTBETCTBHM CO CTaTheH 5.a.i) WM iii): BU3yallbHOE HaONIOJEHNE,
0TOOp TIPOO OKPYIKAIOIICH CPebl; HMCIIOIE30BAHME YCTPOHCTB 11 OOHAPYKCHUS W N3MEPCHUS
pamuanuy; Ore4yaTbiBaHUe U MPUMEHEHUE IPYTHX HICHTU(DUIMPYIOIUX M YKa3bIBAIOIIMX Ha
BMEIIATEIbCTBO YCTPOMCTB, ONMPEACICHHBIX B J[OMOIHUTENBHBIX MOJIOKCHUSAX; U MPUMEHEHUC
IpYTHX OOBEKTUBHBIX Mep, TEXHHYECKas OCYIIECTBUMOCTh KOTOPHIX ObLIa IMOJTBEP)KACHA U
WCIIOJIb30BaHUE KOTOPBIX ObUIO coryacoBaHo CoBETOM yHparJsiioNMX (B AajIbHEHIeM
nmenyeMbIM "CoBeToM") 1 IOcie KOHCYJIbTalui MexX 1y AreHTCTBOM U MaBpuKueM;

B OTHOIIIEHUM JIOCTYTIa B COOTBETCTBHH CO CTaThel S.a.il): BH3yadbHOE HAOIIOMICHHE; MOICICT
YYETHBIX CIWHUI] SACPHOTO MaTepuayia; Hepa3pylalone HW3MEPeHHs Hu OoTOop Tpo0;
WCIIOJIb30BaHUE YCTPOMCTB JyIsi OOHAPYKECHUS M U3MEPCHUS PaJUAIMU; W3YUYCHUE YUYCTHBIX
JTOKYMEHTOB, KACArOIINXCS KOJMYECTBA, MMPOUCXOKICHHUS W pa3MEIIeHUs MaTepuaia; OoTOop
mpo0 OKpy)KaIoMmIeH Cpeapl; W MPUMEHEHHE JAPYTMX OOBEKTUBHBIX MeEp, TEXHHUECKAsT
OCYIIIECTBUMOCTh KOTOPBIX ObLIa MOITBEPKIACHA M MCIIOIB30BaHUE KOTOPBIX OBLIO COTIIACOBAHO
CoBeToM U nocjie KOHCYIbTalui MexXly ATeHTCTBOM U MaBpUKUeM;

B OTHOLICHUH JOCTYNa B COOTBETCTBUH CO CTaThell 5.b.: BU3yanbHOE HaOmoaeHue; oTOop mpod
OKPY’KaroIlel Cpeabl; MCIOJIB30BAHUE YCTPOIMCTB AJIsI OOHApYKEHHUS M M3MEPEHUs pajualliy;
N3y4deHHEe KaCAIOIIMXCs TapaHTHH MPOU3BOACTBEHHBIX U OTTPY30UHBIX YUETHBIX JOKYMEHTOB; U
NpUMEHEHHe APYTuX OOBEKTUBHBIX Mep, TEXHUYEeCKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOATBEPKACHA U HCIOJIB30BAaHNE KOTOPBIX OBLTO coriacoBaHo COBETOM M MOCIE KOHCYJIbTallUi
MEXIy AT€HTCTBOM U MaBpUKHUeM;

B OTHOIIICHUH JOCTYIa B COOTBETCTBUHU CO CTaThei 5.C.: 0TOOP Mpod OKpyKarollel Cpenbl U B
cllydae, €ClM Pe3yJIbTaThl He TMO3BOJISIIOT PEHIUTh BONPOC WM YCTPAHWUTh HECOOTBETCTBHE B
MECTE€ HaxOXKJEHHs, OIpeAeleHHOM ATEHTCTBOM B COOTBETCTBUM CO CTaTbew S.c.,
HUCIIOJIB30BAHUEC B JOTOM MECTC HaAXOXKIACHHUSA BI/I3yaJH)HOFO H36J'HOIL€HI/I$I, yCTpOﬁCTB JJIA
OOHapyXeHUs U U3MEPEHHUS Pauallii 1 TPUMEHEHHE 10 COTIIACOBAaHUIO My MaBpHKHEeM H
ATEHTCTBOM APYTHX OOBEKTUBHEIX MEp.

Cratpa 7

[To mpocrbe MaBpukuss ATEHTCTBO ¥ MaBpUKWAH OTOBAPHBAIOTCS B  OTHOIICHUH
peTyaMpyeMOro JIoCTylla B paMKax Hacrosmiero I[IpoTokona ¢ UeNnbl0 TPenoTBPAIICHUS
PacKpBITHS YYyBCTBUTENBHOM C TOUYKM 3pEHHS SACPHOTO DPACIpPOCTPaHEHUs] WHQOPMAIWH,
BBITIOJTHEHUST TpeOOBaHMN OE€30MACHOCTH WM (PU3WIECKOHN 3aIUTHI WIN C MEIhI0 00CCIICICHHUS
3alIUTHl HAXONAIICHCS B YAaCTHOM COOCTBEHHOCTHM WM KOMMEPUYECKH YyBCTBHTEIBHOMN
uHpopMarmu. Takue JOTOBOPEHHOCTH HE TMPEMATCTBYIOT ATEHTCTBY  OCYIIECTBIISATH
NeATeNIFHOCTh, KOTOpasi ABJIIeTCS He0OX0auMOH it obecriedeHus yOequTenbHOH YBEPEHHOCTH
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B OTCYTCTBHMU HE3asBJICHHBIX SIEPHOIO MaTepHUala U IEATeIbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXO0KACHUS, BKJIIOYAs pEIIeHHe JII000ro BOMpPOCa, OTHOCSIIETOCs K MPABUIBHOCTH U TOJTHOTE
uHopMal, O KOTOPOW TOBOPUTCS B CTarbe 2, WIM YCTpaHEHHE HECOOTBETCTBUS,
OTHOCSILIErocs K 3Toi nHpOopManumy;

b. MaBpHKHii MOXKET MpW TPENOCTABICHUM HH(POPMAIUK, O KOTOPOW TOBOPUTCS B CTaThe 2,
nH(popMUpoBaTh AT€HTCTBO O MecTax Ha IUIOMIAAKE WM B MECTe HaXOXKICHHUS, Ha KOTOPBIX
MOJKET IPUMEHSATHCS PETYINPYEMBII JOCTYII,

C. J10 BCTYIUIEHHS B CHUTY JTFOOBIX HEOOXOMUMBIX JOTIOTHUTETFHBIX ITOJIOKEHUH MaBpHKHii MOYKET
MPUOETHYThH K PETyIUPOBAHHIO JOCTYIA B COOTBETCTBUU C TIOJIOKCHUSMHU ITYHKTA 4. BBIIIIE.

Cratpa 8

Huuto B Hacrosiiem IIpoTokosie He npenaTcTByeT MaBpUKUIO MTPEIOCTABIATh ATEHTCTBY JIOCTYIT
K MECTaM HaXxOXJCHUA B JOIMOJIHCHHC K TEM, O KOTOPBIX T'OBOPUTCA B CTaThAX 5mn 9, W TIPOCHUTH
ATEHTCTBO O MPOBEICHUU NEATEIFHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXACHUS. ATEHTCTBO
HEe3aMeTUTENBHO TIPHUJIaraeT BCe pasyMHbBIe YCHIHS YIS OCYIIECTBICHUS JIEHCTBUIA B COOTBETCTBUU C
TaKoW MPOCHOOI.

Cratpg 9

MaBpukuili npenocTaBiasieT AreHTCTBY JAOCTYII K MecTaM HaxO)XKIEHHUS, ONpENEICHHBIM
AreHTCTBOM A7 0TOOpa MPo0 OKpY’KaroLIel cpeapl Ha OOLIMPHON TEPPUTOPUH, IIPH YCIOBHH, YTO €CIIU
MaBpukuii He HMEET BO3MOXKHOCTU IIPEJOCTaBUTHh TAaKOM IOCTyn, TO MaBpuKuMil mpuiaraer Bce
pasyMHBIE yCWIHS Al YIOOBJICTBOPEHHS TPeOOBaHMM AreHTCTBA B albTEPHATHBHBIX MeECTax
HaXOXKIIEHMsI. ATEHTCTBO HE 3alpalllBaeT TaKOW JOCTYII JO TEX IOp, TOKa OTOOp Mpod OKpy Karommei
cpenbl Ha OOIIUPHOM TEPPUTOPHHU U TIPOLCAYPHBIC MEPHI ISl €ro MpoBeAeHHs He 0100peHbl COBETOM H
HE MIPOBEJICHBI KOHCYJIBTALNK MEKITY ATEHTCTBOM U MaBpUKHEM.

Cratbsa 10
ArenrtcTBO HHGOPMHIpPYET MaBpHKHii O:

a. JEeSITeILHOCTH, OCYILIECTBICHHON B paMKax Hactoduero [Iporokona, BKItOYas NesSTEILHOCTh B
OTHOIICHUH JIOOBIX BOIPOCOB WM HECOOTBETCTBUM, KOTOPhIe ATEHTCTBO JIOBEIO A0 CBEACHHUS
MaBpukusi, B mOpeaenax IIECTUJECATH IHEH TIoclieé OCYIIECTBICHUS ATEHTCTBOM 3TOH
JeSITETTLHOCTH;

b. pe3yibTarax JCsATeIbHOCTH B OTHOIICHWU JIFOOBIX BOIIPOCOB WJIM HECOOTBETCTBHM, KOTOPBIC
ATEHTCTBO ITOBEJIO IO CBeIeHHS MaBpHKHs, TI0O BO3MOXKHOCTH CKOpee, HO B JIFOOOM cliydac B
TEUCHUE TPUALIATH JHEH TIOCIIe IOMYUICHUSI ATEHTCTBOM 3THX PE3yJIbTaTOB;

C. BbIBOZAX, KOTOPBIC OHO CHACAJIO0O B PE3YJILTATC CBOCH JEATEIHPHOCTA B COOTBETICTBHUU C
HaCTOAIINM HpOTOKOHOM. Takue BBIBOABI IPEAOCTABIIAOTCA CKCTOAHO.

HA3BHAYEHUE UHCIIEKTOPOB AT'EHTCTBA
Cratpsa 11

a. 1) I'enepanbHblil mupexTop yBermomirsier MaBpukuii 00 yTBepkaeHnu CoOBETOM IH0O0TO
JOJDKHOCTHOTO JIMIa ATEHTCTBA B KaueCTBE HHCIIEKTOpAa IO TrapaHTusaM. Ecmm
Magpukuii He u3BeniaeT I'eHepanbHOro AMPEKTOpPAa O CBOEM OTKJIOHEHHUM TAaKOro
JIOJDKHOCTHOTO JIMIA KaK MHCHEKTopa A MaBpUKUS B TEUEHHE TPEX MECALEB MOCTe
MOJTy4YeHUs] yBeAOMJICHHS 00 yTBepxkaeHur COBETOM, MHCIEKTOpP, O KOTOPOM TaKHM
00pa3om yBeromiileH MaBpUKHiA, CYMTACTCS HA3HAYCHHBIM Ha MaBpHKHI;
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i) 'eHepanbHBIl OUpeKTOp, OCHCTBYS B OTBeT Ha mpockOy MaBpukus WM O
COOCTBEHHOW HMHHIMATHBE, HE3aMEUTHTEIbHO HHpOpMUpYyeT MaBpHukuii 00 OT3bIBE
Ha3Ha4YeHHMs JF000T0 JOIHDKHOCTHOTO JINIIA B KAYeCTBE MHCIIEKTOPA JUIsi MaBpHUKHSL.

YBegomiieHue, 0 KOTOPOM TOBOPUTCS B ITyHKTE a. BBIIIE, CYUTACTCS MONTyYeHHBIM MaBpukrueM
4yepe3 ceMb JIHEeW Mocie AaThl HalpaBleHHWsT ATEHTCTBOM TaKOTO yBEJOMIICHHS MaBpUKUS
3aKa3HON KOPPECTIOHACHIINEH.

BU3bI

Cratpa 12

MaBpuKkuii Ipr HEOOXOTUMOCTH B TCUCHHE OJHOTO MECsAIa TOCIe MOMydeHHs 3ampoca 00 3ToM

MPEAOCTaBIAeT YyKa3aHHOMY B TaKOM 3alpoce Ha3HaYeHHOMY MHCIIEKTOPY COOTBETCTBYIOILYIO
MHOTOKPATHYIO BBE3IHYIO/BBIC3IHYI0O W/WIM TPAaH3UTHYIO BH3bL, UYTOOBI OO0ECIEYUTH HWHCIEKTOPY
BO3MO>KHOCTb Bb€3/1a U NIPEOBIBAHMUS HA TEPPUTOPUU MaBpUKHA B LIEJISX BBIIOJIHEHUS ero/ee (yHKIHUH.
JIroOble 3ampolleHHbIe BH3BI JIEWCTBUTENBHBI HE MEHEE OJHOTO rofla M B Cilyyae HEOOXOAWMOCTH
BO300HOBIISIIOTCS HA MIEPHOJ HA3HAYEHHS HHCIIEKTOpa Ha MaBpHKHiA.

JOIMOJHUTEJBHBIE ITOJOXEHUS
Cratpg 13

B Ttex ciyuasx, korga MaBpukuii uiu ATEHTCTBO YKa3bIBalOT Ha HEOOXOAUMOCTH ONPEIENUTh B
JIOTIONTHUTENBHBIX TOJOKEHUIX, KaKUM 00pa3oM ClleAyeT NPUMEHSATh MEphl, M3JI0KEHHBIC B
HactodmeM Ilporokone, MaBpuknii U ATEHTCTBO COIJIACOBBIBAIOT TakWe JlOMOIHHUTENBHBIE
MIOJIOXKEHUSI B TEUEHHE AEBSIHOCTA JHEHN MOCIE BCTYIUIEHUs B CHITy HacTosmero IIporokona mm,
B T€X CIIy4asx, KOT/a yKa3aHHe Ha HeOOXOAUMOCTh TakuX JlOMOTHUTENbHBIX TTOJIOKEHHUH 1aeTCs
Mocye BCTYIUIEHHS B CHITy HacTosero IIpotokona, - B TedeHHe OEBSIHOCTA AHEH MOCIe TaThbl
TaKOIo yKa3aHHs.

J10 BCTYIUICHUS B CHITY JTFOOBIX HEOOXOAMMBIX JIOTIOTHUTEIBHBIX ITOJIOKEHNH ATEHTCTBO HIMECT
IIPABO MPUMEHSTH MEPBIL, U3JI0KEHHBIE B HacTosALeM IIpoTokone.

CUCTEMBI CBAI3U
Cratpsa 14

Magpukuif maer paspelieHue ATeHTCTBY CBOOOJHO HCIIONIB30BATh JUIS CITY>KEOHBIX LeNei
CHUCTEMbI CBA3M MEXAy HHCIOEKTopaMH AreHTcTBa Ha MaBpukun U  LleHTpanbHBIMH
YUpeXIeHUAMH ATeHTCTBa W/HiK PernoHanpHeIME OOpO, BKIIIOYAs Iepeaady B HEABTOHOMHOM
WIM aBTOHOMHOM peXuMe HH(OPMAIMHM, MOCTYNAIOMEH OT YCTPOMCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B LIENISIX COXPaHEHWs W/WIIM HaOJIONCHHUS, WM Ul U3MEPEHHH, U obecrieurBaeT
3alUTY TakoW CBA3M. ATEHTCTBO IIOCNIE KOHCyJbTaluMid ¢ MaBpuKueM HMeEeT IIpaBo
HCIIOJIb30BATh YCTAHOBJIEHHbIE HA MEXIyHApOAHOM YPOBHE CHCTEMBI IPSIMOM CBSI3U, BKIIFOUAs
CITyTHUKOBBIE CHCTEMBI U ApPYTHe BUBI JAbHEW CBS3U, HE HCIoNb3yeMble Ha MaBpukun. 1o
npocsOe MaBpuKust WM ATEHTCTBA MOJPOOHOCTH, KACAIOIIUECs] OCYIIECTBICHHS STOTO MyHKTa
B OTHOLICHMM II€peladyd B HEABTOHOMHOM WJIM aBTOHOMHOM pexuMme HH(OopMaimy,
MOCTYMAIONIEH OT YCTAaHOBJIEHHBIX ATEHTCTBOM yCTPOICTB COXPaHEHUS W/UIN HAOIIOACHNS HIIH
JUI U3MEPEHUH, OTIpeNIeNAIoTCs B J{OTIOTHUTENBHBIX OJIOKEHUSX.
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[Ipn ycraHoBNeHNHN CBS3M U Tepedade WHPOPMAIMH, KaK 3TO MPEeIyCMaTpHBaeTCS B MYHKTE a.
BBIIIIC, HaUICKaIluM O6p330M YUUTBIBACTCA HGO6XOZII/IMOCTI) obecrieueHust 3alIUThI
HAXOJIAIIEICS B YaCTHOW COOCTBEHHOCTH MITH KOMMEPYECKH YYBCTBUTEILHON HH(DOPMAIIUY HITH
TOM MHGOPMAIH 0 KOHCTPYKIINH, KOTOPYIO MaBpHKHiA CYATAET 0CO00 TyBCTBUTEILHOM.

3AIIIUTA KOH(I)I/IIIEHHI/IAJILHOﬁ HH®OPMAIIMU
Cratps 15

ATEHTCTBO TOJ/ICP)KUBACT CTPOTUH peskiM obecriedeHust 23H(OEKTUBHOM 3alIUTHI OT PACKPBITHS
KOMMEPUECKUX, TEXHOJIIOTHYECKUX U MPOMBIIIICHHBIX CEKPETOB U APYTroi KOHPUIACHINATBHON
nH(popMamy, KOTOpass CTAaHOBUTCS €My H3BECTHOM, BKIIOYas TaKyl MH(OPMAIMIO, KOTOpas
CTaHOBUTCA W3BECTHON ATEHTCTBY B X0JI€ OCYIIECTBIIEHUS HacTosAwero [IpoTokona.

Pe)KI/IM, O KOTOPOM TOBOPUTCA B MIYHKTC d. BBIIIC, BKIHOYACT, B YACTHOCTHU, IOJIOKCHUA,
OTHOCAIIUECCS K:

i) OOIIMM NPUHLMIIAM U CBSI3aHHBIM C HUIMH MepaM 110 00palleHnIo ¢ KOHPHUACHINATBLHON
WHpOpMAIHeH;

i) YCJIOBHSIM HaliMa IiepcoHalia, KacarouIuMCs 3aliThl KOHQUASHINATBHONH HHPOPMALIUH;

iii) mporeaypaM B Cilydyae  HapylmIeHHH  WIM  TpeanosiaraeMblX — HapylIeHHi
KOH(UICHIINATEHOCTH.

PexxuMm, 0 KOTOPOM TOBOPHTCSI B TIYHKTE a. BBINIC, YTBEPXKIACTCA W IECPUOJAUICCKH
paccmatrpuBaercsi COBETOM.
NPUJIOXKEHUSA

Cratpa 16

[Ipunoxxenuss k HacrosieMy IIpoTokonmy SABJSIIOTCS €ro HEOThEMJIEMOH uvacTeio. 3a
WCKJIIOYEHUEM ILeNie BHECEHHs MONpPAaBOK B MNpHIOKeHUs, TepmuH '"[Ipotokon", kak oOH
yrnoTpebisieTcs B HACTOSIILEM IOKyMeHTe, 03Ha4yaeT [IpoTokos u npuiioxKeHus, BMECTe B3SThIE.

B nepeueHs BUIOB AEATENBHOCTH, YKAa3aHHBIX B NPUIIOKEHUHU I, ¥ mepeueHp 000pyOBaHUS U
MaTepuana, yka3aHHbIX B mpuioxkeHud [, CoBeroM MOTryT BHOCHUTBCS TIONPABKH IO
pekoMeHmanuy co3nanHoi CoBeToM pabouel IpymIbl SKCIEPTOB OTKPHITOro cocrasa. Jlrobas
Takas IIONPaBKa BCTYMAET B CHITY Yepe3 YeThIpe Mecsla rnocie ee npuHsItust CoBeToM.

BCTYIIVIEHUE B CJ1Y
Cratpa 17

Hacrosimmii [IpoTtokon BCTymaeT B CUy B JIeHb, KOTJa ATEHTCTBO MOJYYHUT OT MaBpuKUS
IMUCBMEHHOC YBCOOMJICHHMC O TOM, 4YTO 3aKOHOHATC/IBHBIC W KOHCTUTYIIMOHHBLIC Tpe6OBaHI/IH
Magpukusi, HeOOXOIUMBIE ISl BCTYIUICHUSI B CHITY, BBITTOJTHCHBI.

MagBpukwii MOKET B JTF000€ BpEMS JI0 TOTO, KaK HacTOSIIHi [IpOTOKO BCTYIHUT B CHITY, 3asBUTD,
YTO OH OY/IET MPUMEHSATH HACTOSIIIHIA [IpOTOKON Ha BPEMEHHOW OCHOBE.

I'enepanbHBII AUPEKTOP HE3aAMEMIUTEFHO HHPOPMUPYET BCE TOCYAAPCTBA - WIEHbI ATEHTCTBA
0 JM000M 3asgBJICHUH O MPUMEHEHWH HacTosmiero I[IpoTokosna Ha BpPEeMEHHOW OCHOBE U O €ro
BCTYILJICHUU B CUITY.

10
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OIIPEJAEJIEHUS
Cratps 18
st ueneit Hacrosiero [Iporokosna:

OTHOCANIMECA K AJACPHOMY TOIUIMBHOMY THWKIY HAYYHO-HUCCICAOBATCIIBCKHUE MW OIIBITHO-
KOHCTPYKTOPCKHUEC Da6OTLI O3HAYar0T ACATCIIbHOCTH, KOTOPAasi KOHKPETHO OTHOCUTCA K J'IIO60My
ACIICKTY pa3pa60TI<H rnponecca Uil CUCTCMbI T000ro U3 CJICAYHOIICTO:

KOHBEPCHH AIEPHOTO MaTepurana,

- oborarmieHus siACPHOTO MaTepuaa,
- U3TOTOBIICHHUS SIIEPHOTO TOILJIHBA,
- PEaKTopoB,

- KpUTHYECKHX COOPOK,

- mepepabOTKH SAESPHOTO TOILIHBA,

- o0OpaboTkm (He BKJIIOYAs TICPEYNMAKOBKA WA KOHAWIIMOHUPOBAHMS, HE
MpeIyCMaTPUBAIOIIETO Pa3/ICNICHUs] JICMEHTOB, IS XpaHEHHs] WIIM 3aXOPOHCHHS)
OTXO/IOB CPEIHETO WM BHICOKOTO YPOBHSI aKTUBHOCTH, COJAEPIKAIUX TUTyTOHUH,
BBICOKOOOOTAIIEHHBIH YpaH Win ypaH-233,
HO HE BKIIOYAIOT JEATENFHOCTh, OTHOCSIIYIOCS K TEOPEeTHYECKMM WIH (PyHIaMEHTaJbHBIM
HAYYHbIM HCCIICMIOBAHUSM WM K HAayYHO-HCCIIEHOBATEIILCKUM M OMNBITHO-KOHCTPYKTOPCKUM
pabotaM 1O  TPOMBIIUICHHBIM  TNPUMEHEHHSAM  PaJHOM30TONOB,  MEIUIIMHCKHM,
TUAPOJIOTHYCCKUM U CENIbCKOXO03SCTBEHHBIM IMPUMCHCHHUAM, H3YUCHUIO HOCHCHCTBHﬁ JUIA
3JI0POBBS U OKPYKAIOIIEH CPEJIbl M IO YCOBEPIIICHCTBOBAHUIO TEXHUIECKOT'O 00CTY )KUBAHHUS;

IUIOIA/IKa O3HAYaeT TEPPUTOPHIO, TPaHUIBI KOTOPOil ompexerneHsl MaBpukueM B
COOTBETCTBYIOIIEH WHOpMAIMM O KOHCTPYKIMH YCTAHOBKM, BKJFOYAas OCTAHOBJICHHYIO
YCTaHOBKY, a TakKe B COOTBETCTBYIOIICH WHPOPMAIMHA O MECTe HaXOXKACHHUS BHE yCTAHOBOK,
r7ie OOBIYHO HWCIIONB3YETCs SIIEPHBIN MaTephall, BKIIFOYas 3aKpHITOE MECTO HAaXO)KICHHS BHE
YCTaHOBOK, I/I€ paHee MCIOIb30BAJICH SIIEPHBIN Mareprall (KOTOPBIE OrPaHUIMBAIOTCS MECTaMHU
HaXO0KAEHUs, TI€ UMEIOTCA Topsiuue KaMephl MM OCYLIECTBIISNIACH JESITENbHOCTD, CBA3aHHAS C
KOHBEpcHel, oOoramieHneM, W3rOTOBIICHHEM WM IepepadoTKoN ToruuBa). [lnmomaaka
BKJTFOYAET TaKke BCe OOBEKTHI, COBMECTHO Pa3MEIIEHHBIE C YIMOMSHYTHIMH BBIIIE YCTaHOBKOM
WIM MECTOM HaxOXJEHMS, C LENbI0 TMPEJOCTAaBICHUS WJINM HCIOJB30BAHUS CYLIECTBEHHBIX
CpencTB 00eceyeHus], BKIIIOYasl: TOpSYMe Kamephl s 00padOTKH OOMydYeHHBIX MaTepHaOB,
HE COAepKaIlUX SACPHBIM MaTepHhaj, YCTaHOBKH Ui OOpaOOTKH, XpaHEHWS W 3aXOPOHEHUS
OTXO/IOB; a TaKXKe 3[aHUs, CBA3aHHbIE C COTJIACOBAHHOM [ESTENbHOCTHIO, OMpEeIEHHOM
MaBpuKHeM B COOTBETCTBUH CO CTaTheH 2.a.1v) BBILIE;

CHATAas C HSKCIUTyaTallMyd YCTAHOBKA WJIM CHITOE C SKCIUTYATAllMd MECTO HAXOXKJICHHS BHE
YCTaHOBOK O3HAYalOT OOBEKT WJIM MECTO HAaXOXKICHHS, Ha KOTOPBIX JIEMOHTHUPOBAHBI MU
CIIeNaHbl HEMTPUTOJHBIMU K SKCILTyaTallid OCTABIIMECS KOHCTPYKIMK B 000pyI0BaHHE, BAYKHBIC
s ee(ero) WMCIONB30BaHM, TaK YTO OHA(OHO) HE WCIONB3YeTCS ISl XPaHCHUS SIEPHOTO
MaTepuana U He MOXKET Jajiee UCIOJb30BaThCs I OOPAICHUS C SICPHBIM MAaTEpPUAJIOM, €ro
00pabOTKH WM HCTIOTB30BaHNS;
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OCTaHOBJICHHAA YCTaHOBKA MJIM 3aKPbITOC MCCTO HAXOXJACHHUA BHC YCTAHOBOK O3HA4YaroT 00BEKT
WM MECTO HaxXOXICHHSA, OKCILUTyaTalys KOTOPBIX IMPEKpali€Ha U U3 KOTOPBLIX HU3BAT HIIGpHLIfI
MaTepuajl, HO KOTOPBIC HE CHATHI C OKCILTyaTalluu,

BBICOKOOOOTallICHHBIA ypaH 03Ha4YaeT ypaH ¢ O0OraiieHHeM 10 H30Tomy ypaH-235 20% wiu
BHIIIIC;

0oTOOp P06 OKpYIKArOIIel cpenbl B KOHKPETHOM MecTe HaxO)KIIeHHs O3HadaeT oTOop IMmpold
OKpYXKaroIeH cpenbl (Hampumep, BO3IyXa, BOJBI, PAaCTUTEIBHOCTH, TOYBBI, 3arps3HEHHI) B
OTPENICICHHOM ATEHTCTBOM MECTE HAXOXKCHHS M HEMOCPEICTBCHHON ONM30CTH OT HEro ¢
HENbI0 COJICUCTBUSI ATEHTCTBY B ITOJITOTOBKE BBIBOJIOB 00 OTCYTCTBUH HE3aSBICHHBIX SIIEPHOTO
mMare€puajia uiin HIICpHOfI JACATCIIBHOCTH B 3TOM OIIPCACIICHHOM MECTC HaAXOXKACHU A,

0TOOp Tpo0 OKpYKAaromied cpefpl Ha OOMIMPHON TEpPPUTOPHH O3HAadaeT oT0op Mpod
OKpYXKarollel cpenpl (Harmpumep, BO3Iyxa, BOJbI, pACTUTEIILHOCTH, TTIOYBBI, 3arps3HEHUN) B psze
OIPEJICNICHHBIX ATEHTCTBOM MECT HAXOXJICHHS C IENbI0 CONCHCTBUS ATEHTCTBY B MOJTOTOBKE
BBIBOJIOB 00 OTCYTCTBHH HE3asBICHHBIX SIEPHOTO MaTepHala WIN SAepPHOIN JeATeTHhHOCTH Ha
OOIIMPHON TEPPUTOPHH;

SZIEpHBIN MaTephall COTJIacHO OIpEeeICHUI0, TAHHOMY B cTaTbe XX YcrTaBa, 03Ha4aeT JI000it
WCXOJHBIA MaTepuall WM JOOOW CHENUANBHBIA PaCHICIUISIONIMACS Marepuail. TepMuH
“UCXONHBIA MaTepual’ HE JOJDKEH TOJIKOBAThCS KAaK MPUMEHSIONIUICS K PyIe WIH OTXO0JaM
pyael. Jlroboe ompeneneHue, gaHHOe COBETOM B COOTBETCTBHU CO cTarheid XX Ycrama
AreHTCTBa MOCNE BCTYIUICHHA B CUIy Hacrosero IIpoTokomna, KOTopoe paciiupsieT CHHCOK
MaTEpUAJIOB, CUUTAIOIIMXCA HCXOAHBIM MAaTEPHUAIOM WJIM CHELUAIBHBIM PaCILCIUIIOIMCS
MaTepualioM, BCTYMaeT B CUIY B COOTBETCTBUU C HACTOAIIUM I[IpOTOKOIIOM TONBKO IOCIE
NpUHATUS MaBpuKueMm;

YCTAaHOBKA O3HAYACT:

1) pPEaKTOp, KPHUTHIECKYIO COOPKY, 3aBOJ IO KOHBEPCHH, 3aBOJl IO H3TOTOBIICHHUIO,
nepepadaThIBAIOLIYIO YCTAHOBKY, YCTAHOBKY JUISl pa3/ICNICHUs] H30TOIIOB WM OT/IENIHbHOE
XPaHWIHIIE, WK

i) mMo00e MECTO HaxXOXKACHWSA, TIe OOBIYHO WCIIONB3YETCS SIACPHBIA MaTepual B
KOJIMYECTBAaX, MPEBHIAOINNX OJ1H 3()()EKTUBHBIH KUIOTPaMM;

MECTO HaXOJKJCHHs BHE YCTAHOBOK O3HAYAET 000 OOBEKT WIIM JH000€ MECTO HAXOXKICHUS,
KOTOpble HE SABJSIOTCS YCTaHOBKOHM, M TJe€ OOBIYHO HCIIOJIB3YETCs SACpHBIN MaTephanl B
KOJINYECTBAX, PABHBIX OAHOMY Y((EKTUBHOMY KUJIOTPaMMy HITH MEHEe.
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COBEPUIEHO B Bene 9 nexabps 2004 rona B IBYX 9K3eMIUIIpax Ha aHTJIMHACKOM SI3bIKE.

3a PECITYBJINKY MABPUKUIA: 3a MEXIYHAPOJTHOE AI'EHTCTBO 11O
ATOMHOU SHEPI'MN:

(Iloonucy) (Iloonucw)

[Ipn bady Yeknran CepBaHCHHT Moxamen Dnsbapaneit

ITocTosiHHBII ITPEICTaBUTEID T'enepanbHbIil TUpEKTOP

PecnyOnuxu MaBpuxkuii npu OtaeneHuu
Opranmzanuu O0bequHeHHBIX Harwii
B JKenene
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iii)

v)

Vi)

vii)

viii)

MNPUJIOXXEHUE I

MNEPEYEHb BUJOB JAEATEJIBHOCTH, O KOTOPBIX TOBOPUTCA B CTATBE 2.a.iv)

HACTOSLIEIO [TPOTOKOJIA

UsrortoieHue poTopHBIX TPYO T HEeHTpUDYT MU cOOpKa ra30BbIX HEHTPUPYT.

PotopHbie TpyOBI juis HEHTPU(YT 03HAYAIOT TOHKOCTEHHBIC LHIMHAPBI, OMIUCAaHHE KOTOPHIX
npuseaeHo B pazaene 5.1.1 b) [Ipunoxenus 11.

l'azoBble meHTpU(YTH 03HAYAOT HEHTPU(YTH, OMUCAHHE KOTOPBIX MPUBEIEHO BO BBOJHOM
3aMeuaHuu K pazaeny 5.1 Ipunoxenus I1.

Uzrorosnenne nuddy3noHHBIX GaphepoB.

Jduddy3ronnbie Oapbepbl 03HAYAIOT TOHKHE TIOPUCThIC (UIIBTPBI, OMKCAHUE KOTOPBIX
npuBeneHo B paznene 5.3.1 a) [punoxenus 11.

Usrorosienue mwin cOOpKa CHCTEM, UCTIOIB3YIOLIHX JIa3ephl.

CucTeMbl, UCTIONB3YIOIIHE JTa3ePhl, 03HAYAOT CUCTEMBI, BKITFOUAOIIIUE T€ MPEAMETHI, ONICAHHe
KOTOPBIX MIpUBEAEHO B pazjnene 5.7 [punoxenus I1.

HzrorosieHue nim c6op1<a SJICKTPOMATrHUTHBIX CCTIapaTOPOB NU30TOIIOB.

OJNEeKTPOMarHUTHBIE CernapaTopbl U30TOMOB O3HAYAIOT T€ MPEIMEThI, O KOTOPhIX FOBOPHUTCS B
pasnmene 5.9.1 [Ipunoxkenus II 1 xoTopsle coiep)kaT MCTOUYHMKHM HOHOB, ONHCAHUE KOTOPBIX
npuBesieHo B paznene 5.9.1 a) [punoxenns 11.

H3roroBieHue uin c6op1<a KOJIOHH HJIK 3KCTPAKIIUOHHOTO O60py2[OBaHI/I$l.

KoJIOHHBI MM 3KCTPAKIIMOHHOE O0OPYIOBAHHE O3HAYAIOT TE IIPEAMETHI, ONMCAHHE KOTOPBIX
MIpUBEJICHO B paszenax 5.6.1,5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenns 1.

WsroToBinenne pasaeiUTEIbHBIX COMNEI WM BHXPEBBIX TPYOOK JUIS a’pOJMHAMHYCCKOIO
oOoraieHus.

PaznenuTenbHbIC conIa MM BUXPEBbIC TPYOKH JUIS a9pOIMHAMUYECKOTO 00OTaIleHUs 03HAYAI0T
pa3IeNuTeNbHBIE COIUIAa U BUXPEBBIC TPYOKH, OIMCAHUE KOTOPBIX IPUBEICHO COOTBETCTBEHHO B
pasnmenax 5.5.1 u 5.5.2 Ilpunoxenns I1.

WzroToBnenne umm cOopka CHCTEM TeHepalii yPaHOBOH IJIa3MBbl.

CucreMbl TeHepaluy YpaHOBOH MiIa3Mbl 03HAYaIOT CUCTEMBI [T TeHEpallli YPaHOBOI Mila3Mbl,
oIrcaHue KOTOPBIX NpUBEACHO B pazaeie 5.8.3 Ilpunoxxenus 1.

H3roToBiienne MUPKOHUEBBIX TPYO.

LupkoHWeBbIe TPYOBI O3HAYAIOT TPyOBI, OIMMCAaHWE KOTOPBIX TIPHBEICHO B paszzaene 1.6
ITpunoxenus 11




xi)

xii)

xiii)

Xiv)

XV)

HpOI/I3B0,Z[CTBO WJIY TIOBBIIICHUE KAYECTBA TSHKEIION BOJbI HJIX HeﬁTepHﬂ.

Tspxenast Bojia WK ISHTEpHiA 03HAYAIOT JCHTEPHid, TSHKEITYIO BOAY (OKCHI IEHTepHs) U Jr000e
JPYroe COeMMHEHUE ISUTEePUs, B KOTOPOM OTHOIIICHUE YKCNIAa aTOMOB JICHTEPHS K YUCITY aTOMOB
BojiopoJia ipebiaet 1:5000.

Wsroroienue rpaduta siepHO YUCTOTHI.

[paduT simepHO YUCTOTHI O3HAYAeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BHINIE, YeM 5
MUITHOHHBIX YacTeif GOPHOr0 SKBUBATICHTA, 4 IIOTHOCTB TpeBbImaet 1,50 r/em’.

N3zrororiienne KOHTEHHEPOB IS OOTYUICHHOTO TOTIIHBA.

KonreitHep i 00dyYEHHOTO TOIUIMBA O3HAYAe€T €MKOCTh JUIS TEPEBO3KH W/WIIM XPaHCHUS
00JTy4eHHOTO TOIIIMBA, 00ECTICUNBAIONILYI0 XUMIYECKYI0, TETUIOBYIO W PaIHallMOHHYIO 3aIHTY,
a Tak)Ke OTBOJI TEIUIA PacIia/ia BO BpeMs IICPEMEIICHUS, IEPEBO3KU U XPAHCHIISL.

N3roroBieHne peakTOPHBIX YIPABISIIOLIUX CTEPKHEH.

PeakTopHbIE yNpaBisIOMIMEe CTEPXKHU O3HAYAIOT CTEPXKHHU, OMHCAHHE KOTOPHIX INPHUBEACHO B
pazgene 1.4 [punoxenus I1.

N3zrorosienne 6e30MacHBIX ¢ TOUKH 3PCHHSI KpUTHYHOCTH 0aKOB U pe3epPBYapOB.

BesomacHple ¢ TOYKHM 3peHHsS KPUTHYHOCTH OakW ¥ pe3epByapbl O3HAYAIOT T€ MpPEAMETHI,
OTICaHWE KOTOPHIX MPUBEACHO B pazaeiax 3.2 u 3.4 Ilpumoxxenus II.

H3rorosieHre MaliH I pY6KI/I O6J'IyLICHHBIX TOIINTMBHBIX 3JICMCHTOB.

Mamussl a5 pyOky 00JdyYEeHHbBIX TOIUIMBHBIX 3JIEMEHTOB 03HA4Yal0T 000pYJOBaHHE, OITMCAHUE
KOTOporo npuseaeHo B paznene 3.1 Ipunoxenus I1.

CoopysxeHHe ropsiuux Kamep.

[Copstyre kamMepsl 03HAYAIOT KaMepy WU COeTMHEHHBIE MEXITy co00i Kamephl 00IUM 00BEMOM
HEe MeHee 6 M3, CHa0OXCHHBIC 3alIUTOMN, paBHOW WM TIpEBHIMIatolIei skpuBaiieHT 0,5 M OeToHa
IIOTHOCTBIO 3,2 T/eM’ Wik Goree, YKOMIUICKTOBAHHEIE 00OpYIOBaHUEM JUISl TPOBEACHUS
oTiepaIiii C UCIIOIb30BaHNEM JTUCTAHIIMOHHOTO YIIPABICHHS.




[MPUJIOXEHHUE 11

INEPEYEHBb COI'JTACOBAHHOI'O ObOPYIOBAHUNA 1 HEAJJEPHOI'O MATEPUAJIA LA

1.1.

1.2

OTUYETHOCTU OB DKCIIOPTE Y UMITOPTE B COOTBETCTBUM CO CTATBEM 2.a.ix)

PeakTopsl 1 peakTopHOE 000py10BaHUE
KoMnuiekTHbIe siiepHbIe peaKTOPbI

SlnepHBle  peaKTOpHI, CIOCOOHBIE  PaboOTaTh B pexxuMe KOHTPOJUPYEMOI
CaMOIOIICP>KUBAIOILICICST  LIEMHONM peakiuu JeNICHUs, WCKIIoUasi pEeakTopbl HyJIEeBOM
MOIITHOCTH, KOTOPBIC OMPEACNISIOTCS KaK PeaKkTOpbl C MPOSKTHBIM MAaKCHMAaJbHBEIM ypPOBHEM
MIPOU3BOJICTBA TUTYyTOHHUS, He npeBbImaronmmM 100 rpaMmMoB B ro.

[NOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIii peakTop" B OCHOBHOM BKJIIOYACT Y3IIbI, HAXOJSIIMECS BHYTPH KOPITyca peakTopa
WIM HEMOCPEICTBEHHO MPHUMBIKAIONINE K HEMy, O0OpYyIOBaHHE, KOTOPOE KOHTPOJIHPYET
YpOBEHb MOIIHOCTH B aKTHBHOW 30HE, M KOMIIOHEHTHI, KOTOpble OOBIYHO COJEpIKaT
TEIUIOHOCUTENh IIEPBOTO KOHTYpa AaKTUBHOM 30HBI pPEaKTopa, WIM BCTYHNAlOT C HUM B
HEMOCPEICTBEHHBIA KOHTAKT WM YIPABIISIOT UM.

He mnpeamonaraercsi MCKIIIOYEHHE PEAKTOPOB, KOTOPbIE HAJIeKalluM O0pa3oM MOITIH Obl
MOABEPTHYThCS MOIU(UKAINK IJIsI IPOU3BOACTBA 3HAYUTEIHEHO OOJBIIEro KOJIMYECTBA, HEM
100 rpaMMOB TUTyTOHUS B ToA. PeakTopbl, mpenHa3HaYeHHbIE [T AIUTEIBHON SKCIUTyaTalul
Ha 3HAUUTENIPHBIX YPOBHAX MOIIHOCTH, HE3aBUCHMO OT CTEHEHHM HX BO3MOMKHOCTEH
MIPOU3BO/ICTBA TUTyTOHUS, HE PACCMATPUBAIOTCA KaK "peakTophl HyJ1€BOW MOIIHOCTH'.

PeaKTopHLIe KOpIIyca BbICOKOI'0 JaBJICHUSA

Merannueckue Kopryca B cOOpe WM MX OCHOBHBIC YacTH 3aBOJICKOTO HW3TOTOBIICHHS,
KOTOpBIE CIICIHATBHO MPEHA3HAYCHBI WX TIOATOTOBJICHBI ISl Pa3MEIIeH!s] B HUX aKTUBHOM
30HBI SIAGPHBIX PEAKTOPOB, KaK OHH ONpejaeleHsl B MyHKTe 1.1. BbIOIE, WM CIOCOOHBIE
BEIICPKUBATH pabouee aBIeHUE TEIUIOHOCUTENS IIEPBOTO KOHTYPA.

[NOACHUTEJIBHOE 3AMEYAHUE

BerH}Iﬂ IJIMTa KOpIyCa BBICOKOI'O MHABJICHUS PCAKTOpAa OXBATHLIBACTCA ITYHKTOM 1.2 kak
OCHOBHas1, 3aBOJCKOT0 U3IrOTOBJICHM A, YaCTh KOPITYCa BBICOKOI'O JaBJICHU.

BuyTpeHnHne yacTu peaxkropa (HampuMep, MOIEpKUBAIOIINE KOJOHHBI M IUTUTHI aKTUBHOM
30HBI M JpYrHe BHYTPEHHHE 4YacTH KOpILyca, HAIpaBIIIONIME TPYObl A PEryIHpYIOLINX
CTEPXKHEH, TeNJIOBbIE 3KPaHBbI, EPErOPOJKH, TPYyOHbIE PEIIETKH AKTHBHOM 30HBI, IUIACTHHBI
madgdy3opa U T.J.) OOBIMHO TOCTABISIOTCS MOCTABIIMKOM peakTopa. B HEKOTOpBIX ciydasx
OTIpeJieNICHHbIE BHYTPEHHHUE ONOpPHBIE KOMIIOHEHTHI BKJIIOYAIOTCS B M3TOTOBJIEHUE KOpITyca
BBICOKOTO JIaBJICHUs. OTU TNPEAMETHl SIBISIOTCS JOCTaTOYHO BAaXXHBIMH C TOUYKH 3PEHUS
0€30MacHOCTH M HaJIeKHOCTH 3KCIUTyaTallud PeakToOpoB (M CIEI0BaTEIbHO, C TOUYKH 3PEHUS
rapaHTUHHBIX 003aTENBCTB U OTBETCTBEHHOCTH MOCTABLIMKA PEAKTOpPa), YTOOBI X MOCTAaBKa
BHE PaMOK OCHOBHOTO COTJIAIIEHHUsSI O IMOCTaBKE CaMOr0 PeakTopa He craja Obl OOBIYHOM
npakTukod. [losToMy, XOTA oOTAenbHas IIOCTaBKAa 3TUX YHHUKAIbHBIX, CIIEIUAIBHO
MpeAHA3HAYCHHBIX M MOATOTOBIEHHBIX, BAKHBIX, KPYIHBIX U JOPOTOCTOSIINX MPEAMETOB He
00s13aTeNIbHO OyIIeT paccMaTpUBAaThCs Kak BhIAJaromas U3 cepbl HHTEPECOB, TaKOW CIoco0
HIOCTaBKH CUMTAETCSI MAJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbI AJ151 3arPY3KH U BBITPY3KH PeaKTOPHOIro TOILIMBA

MasnumnysnstopHoe 000pyJOBaHHE, CIEIHAIFHO NpEeIHA3HAYSHHOE WIIM IOJrOTOBICHHOE IS
3arpy3Kd WM W3BICYECHHA TOIUIMBA W3 SIACPHBIX PEAaKTOPOB, KaK OHU OINpPEICIICHBI B
myHkte 1.1. BbIlIE, KOTOpOE MOMKET HCIIONB30BaThCsA, KOTJa PpEaKTOp HAXOIUTCS IOJ
Harpy3Kod, WM 00JIalaeT TEXHUYECKHMH BO3MOXKHOCTSIMHU JUISI TOYHOTO TO3WIIMOHUPOBAHUS
WY OPUEHTUPOBAHHWSA, MO3BOJIIOIIMMH IPOBOJWTH Ha OCTAHOBIECHHOM PEAKTOPE CIIOKHBIE
paboThl TIO Teperpy3ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJFOJICHUE WM TPSMOH JIOCTYII K TOIUIUBY.

PeakTopHbIe ynpaBJisiioiue cTep:KHH

CrepkHH, CHIENUANBHO MPeHa3HAYEeHHbBIE WU MOrOTOBIICHHBIC IS YIIPABICHUS] CKOPOCTHIO
PEaKIuy B SIIEPHBIX PEaKTOPaX, KaK OHH OIPeesIeHBI B IyHKTe 1.1. BhIIIIE.

[NHOACHUTEJIBHOE 3AMEYAHUE

CIOI[a K€ BKIIFOYAKOTCs, IOMHUMO 4YacCTu, Horﬂoma}omeﬁ HeﬁTpOHLI, €€ OIIOPHBLIC U MMOABECCHBIC
KOHCTPYKIUH, €CJIM [TIOCTAaBKa NPOU3BOAUTCA PA3ACJIIBHO.

PeakTopHblie TPyObI BHICOKOTO IaBJIEHHUSA

TpyObl, KOTOpBIE ClIENUAIBFHO NPEIHA3HAYCHB! WM MOATOTOBIICHBI JUIS Pa3MEIICHUS B HUX
TOIUIMBHBIX 3JIEMEHTOB U TEIUIOHOCUTEIIS TIEPBOTO KOHTYpa B PEaKTOPaX, KaK OHU OTPEIEIICHBI
B myHKTe 1.1. BbIIIE, ipH paboyeM apiieHuH, pesbimaromeM 5,1 MIla (740 byHT/KB. qroiim).

HupkxonueBbie TPYOBI

TpyObl wmu cOOpku TpyO M3 METALTMUSCKOrO ILUPKOHUS WM €ro CIUIaBOB, IO BECy
npesbimatonie 500 Kr B TedeHue mMr000ro 12-MecsdHOTO IMepuojia, KOTOPBIES CIICIHAIbHO
TpeaHa3HauYeHBI WM ITOATOTOBIICHBI TS MCITOJB30BAHNS B peaKTopax, Kak OHH ONPENCICHbI B
nyHKTe 1.1. BBIIIE, U B KOTOPBIX OTHOIICHUE 1O Becy radHuUs K MUPKOHUIO MeHbIne yeM 1:500.

Hacochl mepBoro KOHTypa TeNIOHOCHTEISI

Hacocpl, cnenpansHO TpeAHa3HaYeHHbIE WM TOATOTOBJIEHHBIE JUIA  MOJJAEPXKaHUS
LUPKYJSIIUN TEIUIOHOCHUTENISI TIEPBOI0 KOHTYpa SIEPHBIX PEaKTOPOB, KaK OHHM ONPEACICHHI B
nyHkTe 1.1. BbIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CHeI_[I/IaIIBHO MPECAHA3HAUYCHHBIC WJIM MNOATOTOBJICHHBIC HACOCBI MOT'YT BKIIIOYATh CJIOXKHBIC,
YIUIOTHEHHBIC WM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBI U NPEIOTBPALICHHS YTCUKU
TEIUIOHOCUTEJIST TIEPBOTO KOHTYpa, TepMETHYHbIE HACOCHI M HACOCHI C CHCTEMaMu
MHEPIMAIFHON Macchl. JTO OIpeeNieHre KacaeTcs HacOCOB, aTTeCTOBAaHHBIX Mo kimaccy NC-1
WITH DKBUBAJICHTHBIM CTaHIAPTaM.

HesinepHble MaTepHaJIbl 17151 PEaKTOPOB
JeiTepuii 1 TsKeIa8 BOAA

Heitrepwmii, Tsokenas Boja (OKHMCh JeHTepusi) W JI00OE NIPyroe COCMUHEHHWE IEHTepus, B
KOTOpPOM OTHOILCHHUE JelTepus kK aromMaMm Bogopoaa mpesbimaeT 1:5000, npenHazHaueHHbIC
JUTST WICTIONIB30BaHUS B SIICPHBIX PEAKTOpax, Kak OHM OIpEIeNIeHBI B IyHKTE 1.1. BEINIE, B
KoimdecTBax, mpepbimaronmx 200 KT aTOMOB AeWTepus Ui 000N OTHOW CTpaHBI-
MOJTy4aTeNs B TeYSHUE JTF000ro 12-MecaYHOro nepuoa.



2.2

SnepHo-uncThIil rpaduT

I'padur, wMerommii cremeHh YUCTOTHI BHINIE S-MHIJDTMOHHBIX OOPHOTO SKBUBAJICHTA, C
IUIOTHOCTBIO Goibire weM 1,50 r/cM’, MpeiHasHAYEHHBIH IS HCIONB30BAHHS B SACPHBIX
peakTopax, Kak OHM OIpeJeNieHbl B IyHKTE 1.1 BBIIE, B KOJWYECTBAX, MPEBBIIIAIOIINX
3x10* kr (30 MeTpHUECKUX TOHH) TSt JIIOOOH OHOI CTPAHBI-IIONYYATENS B TEUCHHE JTHO00r0
12-MecsSYHOTO TepHoa.

[TPUMEYAHUE

st neneid 3KCHOPTHOTO KOHTPOJIS IPABUTEIILCTBO OMPENIeIsieT, OyAyT JIM SKCIIOPTHBIE MapTUH
COOTBETCTBYIOIIETO BBIICYKA3aHHBIM XapaKTEPUCTUKaM rpaduTa MCHOIB30BaThCS B SACPHBIX
peakTopax.

YceranoBku A5 nepepadoTku 00JyYeHHBIX TOIUIMBHBIX 3JIEMEHTOB U 000pyd0BaHMe,
cHenMAaIbHO NPeJHAZHAYEHHOe WU MOAT0TOBJIEHHOE 1151 3TOr0

BBO/JJHOE 3AMEYAHUE

[Ipu mnepepaboTKe OOJYYEHHOTO SACPHOTO TOILIMBA IUTYTOHUHW W ypaH OTHENSIOTCS OT
BBICOKOAKTHBHBIX TMPOAYKTOB JICIICHUS W JIPYTHX TPAHCYPAHOBBIX 3JEMEHTOB. [ Takoro
pasnenieHuss MOTYT WCIOJB30BaThCsl Pa3IMYHBIE TEXHOJOTHUYEecKHe mporecchl. OqHaKko co
BpemeHneM rmporiecc "[lypexc” cram Hamboiiee pacHpoCTpaHEHHBIM W MPHEMJIEMBIM. JTOT
MPOIIECC BKJIFOYAET PACTBOPEHHE OOJYYCHHOTO SICPHOTO TOILIMBA B a30THOM KHUCIOTE C
MOCIIEYIOIUM ~ BBIJICTICHHEM ypaHa, IUTYyTOHUSI W TPOAYKTOB JICTICHHUS OKCTPAKIHEH
PacTBOPHUTENEM ¢ TIOMOIIIBI0 TpHOYTHIIhoc(haTa B OpraHUIECKOM pa3daBUTEIIE.

TexHoNOrMUecKue MpOoLECChl Ha pa3iuyHbIX ycraHoBKax Tuma "llypekc" aHanmoruyssl u
BKJIIOYAIOT:  M3MEJIbYEHHE OOIYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PacTBOPEHHE TOILIMBA,
SKCTPaKIMIO PACTBOPUTENEM M XpaHEHHE TEXHOJOTWYECKOW >KUAKOCTH. MOMKET HMEThCs
TaKke O0OpYyINOBaHHE I TEIJIOBOM ACHUTpalMM HUTpaTta ypaHa, KOHBEPCHM HUTpara
IUIyTOHUSA B OKHCh WJIM METall, a TaKkKe I 00padOTKH XHUIKUX OTXOIOB, COAEPIKalUX
MPOIYKTHI JENEHUS, 10 MOMYYEeHUs] (OPMBI, TPUTOTHON U MPOAOHKUTEIFHOTO XpaHEHUS
Wi 3axopoHeHus. (OJHAaKO KOHKPETHbIE THUNBI W KOHQUrypauuss oOopymoBaHHS,
BBITIOJTHSIOLIETO 3TH (PyHKIMH, MOTYT pa3iMyaThcs Ha Pa3invHbIX ycTaHoBKax Tuma "[lypekc"
M0 HECKOJBKHM TPHYHHAM, BKJIIOYAs TUIBI U KOJIWYECTBO OOIYYEHHOTO SIEPHOTO TOIUIMBA,
NOAJIeXKAIIEro ImepepaboTKe, M IPEANOoNaraeMblii MpPOLECC OCAKACHHUS H3BICKAEMBIX
MaTepHaloB, a TAKKe NPUHLUIEI 00ecedeHNs: 0€30MacHOCTH U TEXHUYECKOTO 00CITyKUBaHNS,
HpHUCYILIHE KOHCTPYKIMH JTaHHON yCTaHOBKU.

"VcraHoBKa 1 epepadOTKN OOIy4YEHHBIX TOIUIMBHBIX 3JIEMEHTOB" BKIIIOUaeT 000pyIOBaHHE
Y KOMIIOHEHTBI, KOTOPbIe OOBIYHO HAXOIATCS B IPSIMOM KOHTAKTE C OOIy4EHHBIM TOIUIUBOM U
OCHOBHBIMH TEXHOJOTMYECKUMHU TOTOKaMH{ SIEPHOTO MaTepuasia U IMPOAYKTOB NeJIeHUs, U
HETIOCPEJICTBEHHO YIPABIISIOT UMHU.

Ot IPONECCChI, BKJIKOYAA IIOJIHBIE CUCTEMBI JId KOHBEPCHUHW IUTYTOHUSA W IIPOMU3BOACTBA
METAJUTMYECKOTO TUTYTOHHS, MOTYT OBITh HJICHTU(HUIIMPOBAHBI M0 MepaM, PUHAMACMBIM JIJIs
MPEOTBPAIICHUS OMACHOCTEH B CBA3U ¢ KPUTHUYHOCTHIO (HATIPHMEP, MEPaMH, CBSI3AHHBIMHU C
TeoOMeTpHeii), oOMydeHreM (HampuMep, ITyTeM 3allduThl OT OOJyYeHWs])) M TOKCHYHOCTBIO
(Hampumep, MepaMH TI0 YAEPKAHUIO).

[penmersr 060pyIOBaHMs, HA KOTOpPBIC, KAK CYUTACTCS, PACHIPOCTPAHSETCS 3HAUYCHUE (pas3bl
" obopymoBaHME, CICIHUATBHO TPEIHA3HAYCHHOE WM TMOJTrOTOBJICHHOE" I IepepabOTKu
00JTyYeHHBIX TOIUIMBHBIX AJIEMEHTOB, BKITIOYAIOT:
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3.3.

MamuHbl 2151 pyOKH 00,Iy4eHHBIX TONJIMBHBIX 3JIEMEHTOB
BBOJIHOE 3AMEYAHUE

D710 000pyI0BAaHHE WCTIONB3YETCS sl BCKPBHITHSI O0O0JIOYKH TOIUIMBA C TEITBI0 TIOCIIEAYIOIIEr0
pacTBOpeHus] OOydeHHOTO siepHOTO MaTepruana. Kak mpaBwiio, UCTIONB3YIOTCS CHEIHATBHO
NpeAHa3HaYeHHbIe, CKOHCTPYHPOBaHHbIE Il pPyOKM MeTajula YCTPOWCTBA, XOTS MOXKET
UCIIOJIB30BaThesl M O0Jiee CoBEpIIEHHOE 000PYA0BaHHE, HATPUMED JIa3ephl.

JlucTtaHiimoHHO  ympaBisieMoe  00OpyIOBaHME, CHEIUaIbHO  TpeJHa3HAaYeHHOe MU
MOATOTOBJICHHOE ISl MCIOJIB30BAHMSI Ha YCTAHOBKE IO NepepadoTKe, Kak OHa ompeieseHa
BBIIIIE, ISl PE3KH, PyOKH MM Hape3Ku COOPOK, IMyYKOB MM CTEpKHEH 00IydIEHHOTO SIACPHOTO
TOIUIUBA.

JucconbBepbl
BBO/IHOE 3AMEYAHUE

B nucconbBeppl OOBIMHO TIOCTYHAeT U3MENBYEHHOE OTpaboTaBllee TOILIMBO. B atux
0e30IacHBIX C TOYKH 3PEHHs KPUTHYHOCTH pe3epByapax OOJydeHHBIH SIOCpPHBIA Marephal
pacTBOpsieTCS B a30THOM KHCIIOTE, M OCTAaloImuecss OoOpe3Kd OO0OJIOYEK BBIBOIATCS U3
TEXHOJIOTMYECKOTO IIOTOKa.

BesomacHble ¢ TOYKM 3peHHsT KPUTHYHOCTH pe3epByaphl (HAMpHMep, Malloro JUaMeTpa,
KOJIbLICBBIE WJIM IPSAMOYTOJIbHBIE pE3epByapbl), CHELUATBHO INPEJHA3HAYCHHBIE MM
MIOJITOTOBJIEHHBIE ISl MCTIONB30BaHUS Ha YCTAaHOBKE MO MepepabOoTKe, KaK OHU OINpeesICHbI
BBIIIE, JJISI PACTBOPEHHST OOTyYEHHOTO SIIEPHOTO TOILIMBA, KOTOPhIE CHOCOOHBI BHIICPKHBAThH
ropsivyt0, BBICOKOKOPPO3HOHHYIO JKMIOKOCTH W MOTYT JIUCTaHIMOHHO 3arpykaTbCsl U
TEXHUYECKH 00CITy>KUBAThCS.

JKCTPAKTOPHI M 000PYA0BaHHE ISl IKCTPAKIHH PACTBOPHTEIEM

BBO/IHOE 3AMEYAHUE

B oKkcTpakTOphl C pacTBOpHUTENEM TIIOCTYNaeT KaK pacTBOp OOJMYy4YeHHOTO TOIUIMBA U3
JIMCCOIBBEPOB, TaK M OPraHMYECKHH pacTBOpP, C MOMOILIBIO KOTOPOrO pa3ZeisIoTCs YpaH,
IUTyTOHUHA U TMPOAYKTHI AeieHus. OOopynoBaHWE Ul HKCTPAKIMH PacTBOPUTENEM OOBIYHO
KOHCTPYHPYETCsl TAKUM 00pa3oM, YTOObI OHO YJOBJIETBOPSUIO JKECTKMM 3KCIUIyaTalliOHHBIM
TpeOOBaHMsM, TAKUM, KaK JUTUTEIBHBIA CPOK CIY)KOBI 0€3 TEXHUYECKOTO OOCTYKUBAHHS WITH
JIeTKas 3aMEHsIeMOCTh, MPOCTOTAa B OKCIUTyaTallMd M YNpPaBICHWH, a TaKkKe TI'MOKOCTh B
OTHOILICHUH U3MEHEHHS TapaMeTpoB Ipoliecca.

CrienyanpHO MpeaHa3HaueHHbIe WIIH MOATOTOBJICHHBIE SKCTPAKTOPHI C pACTBOPHUTENIEM, TaKuUe,
KaK HacajJl04yHble WM ITyJIbCAllUOHHBIE KOJOHHBI, CMECUTEIbHO-OTCTOMHBIE ammapaThl WU
LIEHTPOOEKHBIC KOHTAKTHBIE armaparbl JJIs HCIONBh30BAaHHWS Ha YCTAaHOBKE MO 00padoTKe
OOJIy4eHHOTO TOIUIMBA. OKCTPAaKTOPbI C pPACTBOPUTENEM JOJDKHBI OBITh YCTOWYMBBI K
KOPPO3HOHHOMY BO3JICHCTBHIO a30THOM KHUCJIOTBL. DKCTPAKTOPHI C PACTBOPHUTENIEM OOBIYHO
W3TOTABIHMBAIOTCS C  COONIOJIEHWEM YpE3BBIYAHO BBICOKMX TpeOOBaHW  (BKIFOYAs
MIPUMEHEHHE CIeNNAFHBIX METO/IOB CBAPKH, MHCIIEKITHA, 00eclieueHre U KOHTPOIIh KauecTBa)
W3 MAaJIOYIJIEPOAUCTBIX  HEp)KAaBEIOIIMX  CTajield, TWUTaHa, LUPKOHMA WIH JAPYTHX
BBICOKOKQ4ECTBEHHBIX MaTEpUaJIOB.
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3.5.

XuMHYecKkne pe3epByaphbl sl BbIAEP:KUBAHUS MJIH XPaHEeHUS
BBO/JIHOE 3AMEYAHUE

Ha 3tane skcTpakimuu pacTBOpUTENeM 00pa3yrOTCs TPH OCHOBHBIX TEXHOJIOTHUSCKHX TOTOKA
KHUJKOCTH. Pe3epByapbl Ui BBIICPKHUBAHWS WM XPAHCHUS HCIOJB3YIOTCS B JajbHEHIICH
00paboTKe BCEX TPEX TMOTOKOB CIICAYIONTIM 00pa3oM:

a) pacTBOp YHCTOTO A30THOKHUCIIOTO ypaHa KOHIIGHTPUPYETCS BBIIApUBAHUEM U
MIPOUCXOMUT TPOIECC ICHUTPAINW, TAEC OH IIpeBpallacTcsl B OKCHA ypaHa. OTOT OKCHI
MTOBTOPHO HCIOJIB3YETCS B AACPHOM TOIUIMBHOM ITHKJIE;

b)  pacTBOp BBICOKOAKTHBHBIX IPOAYKTOB  JIENICHWS OOBIYHO  KOHIIEHTPUPYETCS
BBIITAPUBAHUEM U XPAHUTCS B BHJIE KOHIIEHTPUPOBAHHON KHUIKOCTH. DTOT KOHIIEHTPAT MOXKET
BIIOCJIC/ICTBHH TIPOMTH BBIIAPUBAHWE WM OBITH NpeoOpazoBaH B (opMmy, MPHUTOTHYIO IS
XpaHEHUsI W 3aXOPOHEHUS;

C)  PacTBOp YHCTOTO HUTpATA IUTYyTOHUS KOHIIEHTPUPYETCS M XPAaHHUTCS 0 MOCTYIJICHUS Ha
JampHENIINE JTambl TEXHOJIOTMUECKOro Ipouecca. B 9acTHOcTH, pe3epByapbl A
BBIZICPKUBAHUS WM XPaHEHUS! paCTBOPOB IUTYTOHUSI KOHCTPYUPYIOTCS TAKUM 00pa3oM, YTOOBI
n30eKaTh CBS3aHHBIX C KPUTUYHOCTBIO TPOOJIEM, BOZHUKAIOIIMX B PE3yJIbTaTe N3MCHEHUH B
KOHLICHTpaLUH WK (opMe JaHHOTO ITOTOKA.

CrienanbHO TIpeHa3HaYeHHBIE WIIM TTOJTOTOBIICHHBIE pe3epBYaphbl IS BHIACP)KUBAHUS FUTH
XpaHEeHUs] JUIA WCIIOJIb30BAHUS HAa YCTAaHOBKE IO TepepadoTKe OOJIy4EeHHOTO TOILIMBA.
PesepByaps! /151 BBIACPKUBAHUS WIIM XPAHEHUsI TOJDKHBI OBITh YCTOMYHMBEI K KOPPO3UOHHOMY
BO3/ICIICTBUIO a30THOW KHUCIOTHL. Pe3epByaphl IUIA BBIICP)KMBAHMS WIIM XPAHEHHUS OOBIYHO
M3rOTaBJIMBAIOTCS U3 TAKMX MaTepHaJiOB, KaK MaJOYTJIEpOJUCThIE HEP)KaBEIOIUe CTaJi, TUTaH
WIM IMPKOHMM WM JIpyrMe BBICOKOKAYECTBEHHBIE MaTepuanbl. PesepByapsl  ams
BBIJICP)KUBAHHS WM XPAaHEHUS MOTYT OBITh CKOHCTPYHPOBaHBI TaKUM OOpa3oM, YTOOBI HX
SKCIUTyaTalus ¥ TEXHUIIECKOe 00CITy>)KUBaHNE TIPOU3BOIMIIMCH AUCTAHIIMOHHO, U MOTYT UMETh
ClleyIoIIne 0COOEHHOCTH C TOUKHU 3pEHUS KOHTPOJIA 3a SIePHON KPUTHIHOCTHIO:

1) OOpHBII HSKBHBAJICHT CTEHOK WM BHYTPEHHUX KOHCTPYKIIMH paBeH IO MEHBIICH
mepe 2%, mbo

2)  IWMIMHOPUYECKHE pe3epByapbl MMEIOT MaKCUMaJbHBIA auamerp 175 mm (7 mrorimMoB),
mbo

3)  TpAMOYTOJBHBIA WM KOJBIIEBOW pe3epByap HMMEET MaKCHMAIBHYIO MHPHHY 75 MM
(3 mroiima).

CucreMa KOHBEpCHH HUTPATA IUIYTOHHA B OKCH/Y

BBO/IHOE 3AMEYAHUE

Ha GonpmmHCTBE YCTaHOBOK 110 MepepadOTKe 3TOT KOHEUHBIN MPOLECC BKIIOYAET KOHBEPCHIO
pacTBopa HMTpaTa IUTyTOHHUS B JBYOKHCH IUTyTOHHSA. B YHCIO OCHOBHBIX OTEpaIfii 3TOro
MpoLlecca BXOAAT: XpaHEHHE M KOPPEKTUPOBKA HMCXOJHOIO TEXHOJIOTMYECKOro Marepuana,
OCaKACHHE U Pa3zeieHne TBEPAOH U KUIKOH (a3bl, MpoKaauBaHKE, OOpaIlEeHUE C IPOLYKTOM,
BEHTWISILIUSL, OOpallleHHe ¢ OTXOAAMH U YIPaBJICHUE IPOLIECCOM.

3aMKHYTBIE CHUCTEMBI, CIELUAIbHO MpeAHa3HAYeHHbIE WM MOATOTOBIEHHBIE ATl KOHBEPCUH
HUTpaTa IUTyTOHUS B OKCHJ IUTyTOHHS, B YaCTHOCTH, 00OPYZIOBaHHBIE TAaKUM 00pa3oM, 4TOObI
n30eKaTh JIOCTIKCHHS KPUTUYHOCTH W PpaJUalMOHHBIX 3((EKTOB, a Takke CBECTH K
MHHHAMYMY ONACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBHIO.
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CucreMa KOHBEPCHM OKCH/IA INIYTOHUS B MeTAJLI
BBO/JJHOE 3AMEYAHUE

DTOT Tpolece, KOTOPBIH MOXKET OBITh CBsI3aH C YCTaHOBKOW 1O TepepadOTKe, BKITIOYACT
(TOpUpOBaHUE ABYOKHCH TUTYTOHHS, OOBIYHO C IPUMEHEHHEM BBICOKOAKTHBHOTO (hTOPHCTOTO
BOJIOpOJia, C TEJbl0  TONydeHHs (TOpula IUTyTOHHS, KOTOPBIA  BIIOCIICACTBUH
BOCCTAaHABJIMBACTCA C IIOMOIIIBIO METAJNIMYCCKOT'O KaJIbIIHA BBICOKOH UHMCTOTHI A0 TIOJYy4YCHHSA
METAJTMYECKOTO TUTYTOHUS ¥ (hTOpUIa KalbliUs B BUC IUIaKa. B 4MCII0 OCHOBHBIX omnepanuit
JAHHOTO TIpoIlecca BXOIAT:  (PTOpHpOBaHWE (HANPHMEP, C TPUMEHEHHEM OO0O0pYIOBaHWSI,
COJICPIKAILIEr0  OJIAarOPOJHBIC METAUTBl WJIM  3AlUIICHHOTO TOKPBITUEM U3  HHUX),
BOCCTAHOBJICHME MeTautla  (HampuMmep, ¢ [PUMCHEHHEM  KEePaMHUUYECKHX  THIJICH),
BOCCTAHOBJICHHUE IILIaKa, OOpaIleHue ¢ MPOAYKTOM, BEHTWIIALMSA, OOpalieHHe ¢ OTXOAaMH U
YIIpaBJICHHE MTPOIIECCOM.

3aMKHYTBIE ~CHUCTEMBl, CICLMAIBHO IPEAHA3HAUYCHHBIC WIM IIOATOTOBJICHHBIC IS
NPOU3BOJCTBA METAUIMYECKOTO IUIYTOHMSA, B YaCTHOCTH, OOOpYIOBaHHBIE TakUM 00pasoM,
YTOOBI M30€KaTh JOCTIKEHHUS KPUTHYHOCTH M PaJHallMOHHBIX 3((EKTOB, a TaKkKe CBECTH K
MHHHIMYMY OIACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBHIO.

YcTaHOBKH ISl U3r0TOBJIEHHUS TOIJIMBHBIX 3JIEMEHTOB
"YcTaHOBKA JIJIS1 I3TOTOBJICHUS TOTUTUBHBIX AJIEMEHTOB'" BKITFOYaeT 000PYI0BaHHE:

a) KOTOpOoe OOBIYHO HAXOAWTCS B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTHYECKHM
MOTOKOM SIIGPHOTO MaTepualia WM HEMOCPEACTBEHHO OO0pabaThIBaeT €ro, WM JKe
YIpaBiseT UM, WIIH,

b)  KOTOpoe repMeTH3UpYET SAACPHBII MaTepran BHYTPH 000IOUKH.

YcTraHoBKH 71 pa3JesieHHs W30TONOB ypaHa M 000pyAOBaHHMe, KpOMe aHATUTHYECKHUX
NpuGOPOB, CrieUAJbHO NPeAHA3HAYEeHHOE HJIM ITOAT0TOBJIEHHOE /IS TOr0

[Ipenmersl 00OpyOBaHMS, HA KOTOPHIC, KaK CYMTACTCS, PacIpOCTpaHsIeTcs 3HaueHue (hpasbl
"000pyIOBaHNE, KPOME AHATUTHYCCKHX TMPHOOPOB, CICHHANBLHO TNPETHA3HAYCHHOE WM
MOJITOTOBJICHHOE" [IJIs pa3AeieHHus U30TOTOB ypaHa, BKJIIOYAIOT B ceOs:

T'a3zoBbIe IIEHTpI/I(l)yl"H H Y3JIbI U KOMIIOHCHTBI, CIICIUAIBHO IpPEeIHA3HAYCHHbIC HWJIN
NMOJAT0TOBJICHHBIC 1JIS1 UCIIOJIB30BAHUA B Ira30BbIX ueHTpnq)yrax

BBOJJHOE 3AMEYAHUE

l'azoBas nieHTpH(dyra 0OBMHO COCTOMT M3 TOHKOCTEHHOTO(BIX) IMJIMHIPA(OB) AUAMETPOM OT
75 mm (3 mroiima) 1o 400 MM (16 mIOMMOB) ¢ BEpPTUKAIBHON IEHTPATBHON OCBIO, KOTOPBIH(€)
noMetneH(bl) B BAKyYM U BpaIIaeTcs(FOTCs) C BRICOKOW OKPYKHOM CKOpPOCTHI0 Topsiaka 300 m/c
wm  Oonee. J[lns  mocTiKeHWs OONBIION CKOPOCTH  KOHCTPYKIMOHHBIE —MaTepHabl
BPALIAIOLINXCS KOMIIOHEHTOB JOJDKHBI MMETh BBICOKOE 3HAa4€HHE OTHOLIEHHUS MPOYHOCTH K
IUIOTHOCTH, @ POTOpHasg cOOpKa M, CJIEHOBATEIbHO, OTACNbHBIC €€ KOMIIOHEHTHI JIOJKHBI
U3TOTOBJIATBHCS C BBICOKOW CTENEHBIO TOYHOCTH, YTOOBI pazdanaHc ObUI MHUHUMAaIbHBIM. B
OTJIMYUE OT APYTMX HEHTpUYT razoBasi LEHTpUQYTa Uil 00OTAILICHUS YpaHa UMEET BHYTPH
POTOpPHOI Kamepbl Bparuaromryocsi(uecsi) meperopoaky(u) B (GopMe Icka U HEHOABHKHYIO
cuctemy mnoaaun u oTtBojia raza UFs, cocTodiyro mo MeHbIIeH Mepe U3 TpeX OTIEIbHBIX
KaHaJIOB, JBa M3 KOTOPBIX COEOMHEHBI C JIOTIATKaMH, OTXOJAAIIMMH OT OCH pOTopa K
nepuepuifHONH YacTH POTOPHOM Kamephl. B BakyymMe HaxOOUTCS TakkKe psI BaKHBIX
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HEBpaIaromiuXxcs 3JIEMCHTOB, KOTOPbLIC, XOTA U UMCIOT OCO6YIO KOHCTPYKIUIO, HE CJIOKHBI B
U3rOTOBJICHUU U HE U3TOTOBJIAIOTCA U3 YHUKAJIbHBIX MAaTCpHUAJIOB. L[eHTpI/I(I)y)KHaSI YCTaHOBKa,
OJIHaKoO, Tpe6yeT OOJIBIIIONO YHCIIA 3THX KOMIIOHCHTOB, TdK YTO HX KOJIHYCCTBO MOKCT
CIIY>KUTh Ba>XHBIM MHIUKATOPOM KOHCUYHOT'O MCIIOJIb30BaHUA.

Bpamaomuecsi KOMIOHECHTBI
a) [MosHbIE poTOpHEBIE COOPKH:

ToHKOCTEHHBIC LIIMHAPH! WK PSA COSIUHEHHBIX MEKAY CO00H TOHKOCTEHHBIX LIMIHHAPOB,
W3TOTOBJIEHHBIX M3 OJHOIO MM 0Ojee MaTepHajioB C BBHICOKUM 3HAYEHHEM OTHOIICHUS
MPOYHOCTH K MIOTHOCTH, YKa3zaHHbIX B [IOSACHUTEJIbBHOM 3AMEYAHINMU k Hactosiemy
pazneny. CoenuHeHHE LMIMHAPOB MEXIy COOOH OCYIIECTBISAETCS INPU IIOMOIIM T'MOKHX
CWIb()OHOB WM KOJell, omucaHHBIX B dactd 5.1.1.c) mmwke. CoOpaHHBIA pPOTOp HMEET
BHYTPCHHIOIO(1€) TIeperopoIKy(¥) M KOHIEBBIC Y3JIbl, OlicaHHble B yacTsx 5.1.1.d) u e) Huxke.
OpnHako nosHast cOOpKa MOKET OBITh IOCTaBJICHA 3aKA34MKY B YACTUYHO COOPaHHOM BHJE.

b)  Portopnbie TpyOsI:

CrennaiabHO NperHa3HauyeHHbIe WK HOATOTOBJICHHBIE TOHKOCTEHHBIC LIMIMHIPHI C TOJIIIUHOM
crenku 12 mm (0,50 mroiima) mnm MeHee, nuameTpoM ot 75 MM (3 mroiima) mo 400 M
(16 moiiMOB), HM3TOTOBIICHHBIE W3 OJHOTO WM OOJiee MAaTepHaloB, HMEIOIIUX BBICOKOE
3HAYEHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH, YKazaHHeix B IIOACHUTEJIBHOM
3AMEYAHUU x HacTOAIIIEMY pa3ely.

¢)  Konbua nnu cunb@onsr:

KommoHeHTsI, cienuaibHO MpeaHa3HAuYCHHBIE WM TOATOTOBICHHBIC IS CO3JAHUS MECTHOU
OMOpBI JIIsI POTOPHOW TPYOBl WM COCAMHCHUS psAa pOTOpHBIX TpyO. Curinb(oHbI
MIPE/ICTABISIOT COOOM KOPOTKHME MWIMHAPHI ¢ TommmHou cteHkn 3 Mm (0,125 mroiima) wmm
MeHee, auameTpoM ot 75 MM (3 mroiima) mo 400 MM (16 mroitMOB), UMEIOIMX OAWH TOhp U
U3TOTOBJICHHBIE M3 OJHOTO W3 MAaTEpHANIOB, UMECIOMIMX BBICOKOE 3HAUYCHUE OTHOIICHUS
MPOYHOCTHU K MIOTHOCTH, YKa3aHHbIX B [IOSICHUTEJIBHOM 3AMEYAHUU k Hactosmemy
pazneny.

d)  Ileperopoaku:

Kommnonentsl B ¢opme mucka auamerpoM ot 75 mMm g0 400 mm (ot 3 10 16 mroiiMoB),
CHCLUATbHO TIPEHA3HAYCHHBIC WM IOJ'OTOBJICHHBIC JJIsi YCTAaHOBKM BHYTPU POTOPHOM
TpyObI HEHTPU(YTH C TIETBI0 H30JIUPOBATh BBHIMTYCKHYIO KaMepy OT IJIABHOW pa3ieiUTeNbHOI
Kamepbl U B HEKOTOPBIX CIydasx Uil yIydlieHus mupKyisipn raza UFg BHYTpH TIIaBHOM
Pa3feUTeIbHON KaMepbl POTOPHON TPYObl M H3rOTOBJICHHBIC W3 OJHOTO W3 MaTepHalioB,
UMEIOIIUX BBICOKOE 3HAUCHWE OTHOINCHUS TMPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX B
TITOACHUTEJIbBHOM 3AMEYAHWU x HacTosmeMy pas3ueiy.

e) BepxHue/HIKHIE KPBIIITKY:

KommonenTsl B Qopme aucka muamerpom oT 75 mm (3 mrorima) no 400 mm (16 mroiimoB),
CIECLUAIBHO TpeHAa3HAaYeHHbIC WM MOATOTOBICHHBIE TaKUM 00pa3oM, 4YTOOBI TOYHO
COOTBETCTBOBATh JHAMETPY KOHIIOB POTOPHOM TpyOBl u Omaromaps stomy yaepxkuBats UFg
BHYTPU €€. DTH KOMIIOHEHTHI WCTONB3YIOTCS IS TOTO, YTOOBI MOIEPKUBATH, yIIEPKUBATH
WIN COZepkaTh B ce0e KaK COCTaBHYIO YacTh 3JIEMEHTHI BEPXHErO MOJIIUITHUKA (BEPXHII
KpbIIIKA) WM CIYyXKHTh B KayeCcTBE HECYIEW YacTH BpAILAIOLIUXCS OJIEMEHTOB
AIEKTPOIBUTATENSI M JIEMEHTOB HIDKHETO TOMIIAITHAKA (HIDKHSS KPBIIIKA), U U3TOTOBIIIOTCS
U3 OJHOTO M3 MaTepualioB, HMEIOIIMX BBICOKOE 3HAYEHHE OTHOIIEHUS MPOYHOCTH K
wioTHocTH, YKa3aHHbIX B [IOSICHUTEJIbBHOM 3AMEUYAHUNMU k HacTosimemMy pas3zieny.



5.1.2.

MNOACHUTEJIIbLHOE 3AMEUYAHUE
J11s1 Bpammaromuxcsi KOMIIOHEHTOB IIEHTPU(YT UCTIONB3YIOTCS CIEAYIOIINE MaTePHAITbL:

a) MapTEHCUTHOCTAPCIOIINE CTAIM, WMCIONIME MAaKCHMAIBHBIM Mpenesl MPOYHOCTH Ha
pacspkerne 2,05 x 10° H/m? (300 000 dyrT/kB. aroiim) mm Gornee;

b) TIOMUHHEBBIC CIUIABHI, UMCIOIIUEC MAaKCUMAIBHBIA TIPEIEN MMPOYHOCTH HA PACTSKCHUC
0,46 x 10° H/M” (67 000 byHT/KB. moiim) witu Gorree;

c) BOJIOKHUCThIC (HUTETONOOHBIC) MaTepualibl, TPUTOJHBIC JUIS HWCIIOJIL30BAaHUS B
KOMITO3UTHBIX CTPYKTYpPaX W HWMEMOIINE 3HAYCHUS YASNBHOTO MOIYJSl YIPYTrOCTH
123x 10°M mwm Gomee M MAKCHMATIBHOTO VIEIBHOTO MpEAe]a IPOYHOCTH Ha
pactsokenne 0,3 x 10° M mm Gosee ("yaeIbHBII MOYTb yIpyrocTr'" - 310 MOayis FOHra
B H/Mz, JICTICHHBIA Ha yHAEIbHBIA BEC B H/M3; "MaKCUMAaIIbHBIA yNIENbHBIA Tpeaen
MIPOYHOCTH HA PACTSHKEHHE" - 3TO MAKCUMAITLHBIN MPEIei MPOYHOCTH Ha PACTSKCHHC B
H/Mz, JICTICHHBIN Ha YICLHBIA BEC B I‘]/M3).

CraTnueckne KOMIIOHEHTDI
a) TToamumHuKy ¢ MarHUTHOM MOABECKOM:

CrennanabHO NMpeAHa3HAYEeHHbIE WIM MOATOTOBJICHHBIE TIOAIINITHUKOBBIE Y3JIbI, COCTOSIIHUE U3
KOJIBIIEBOTO MAarHMTa, IOJBEIICHHOTO0 B 000iiMe, cojeprkamieil AeMI(pUPYIOIIyI0 Cpemdy.
Oboiima wm3roroBisercsi u3 croiikoro kK UFg matepunana (cm. [IOSICHUTEJIBHOE
3AMEYAHUE k pazmeny 5.2.). Maraur COEAMHSETCS C TIONMIOCHBIM HAKOHEYHHKOM HITH
BTOpPHIM MarHUTOM, YCTaHOBIIEHHbIM Ha BEpXHEW KpBIIIKe, OMHCaHHOW B paszene 5.1.1.e).
MarauT MOXXeT UMeTh (OpMy KOJbLIa C COOTHOLIEHHEM MEXIy BHEIIHMM M BHYTPEHHUM
JraMeTpaMu, MEHBIINM WK paBHBIM 1,6:1. Maraur Moxet umMeTb GopMy, 00ECIICUMBAIOLIYTO
HadainpHyI0 npormnaeMocts 0,15 I'e/m (120 000 exuawmn CI'C) umm OoJiee, WM OCTAaTOYHYTO
HaMarHu4eHHOCTh 98,5% wnm Oonee, WIM TMpPOW3BENCHWE WHAYKIMH Ha MaKCHMAIBHYIO
HanpsvkeHHocTh mons Gomee 80 kJLx/m (107T'c.D). KpoMe OOBIMHBIX CBOMCTB MaTepHana,
HEOOXOIVMBIM TIPEIBAPUTEIbHBIM YCIOBHEM SIBIISIETCS OIPaHUYEHHE OYEHb MAaJIbIMU
momyckamu  (menee 0,1 v wimm 0,004 mroiimMa), OTKJIIOHEHMS MAarHWTHBIX Ocell  OT
TEOMETPHYECKHX OCeil Wi obecriedeHne 0co00i TOMOTEHHOCTH MaTepualia MarHuTa.

b)  I[MommumHuku/nemmdepsr:

CrienanbHO TIpenHa3HAYeHHbIE WM TIOATOTOBJICHHBIE MOIIINITHUKY, COAEpKaIlue y3eml
OCBH/YIUTOTHUTEIILHOE KOJIBII0, CMOHTHPOBAHHEIM Ha aemridepe. OCh OOBIYHO TIPEACTABIISACT
co00ii Ba W3 3aKaJEHHOW CTal C OJAHUM KOHIIOM B (opMe TOIycdepbl, U CO CPeACTBAMH
TIOJICOSTUHEHMSI K HIDKHEH KpBIIIKe, ONMMCAHHOM B paszene 5.1.1. e), Ha qpyrom. Bai, ogHako,
MOXeT OBITh COEIOWHEH C THIPOIAMHAMUYECKMM HOAMHUIMHUKOM. Kombso umeer dopmy
Ta0JIETKH C MOJyCHEPUUECKUM yrITyOIeHHEM Ha OJHOW TOBEPXHOCTH. DTH KOMIIOHEHTBI 4aCTO
TIOCTABIISIFOTCS OTJICNIBHO OT JeMIidepa.

) MounekyspHbIC HACOCHI:

CrienManbHO TIpeJHa3HAYeHHBIE WU TOATOTOBJICHHBIE IMIMHIPHI C BBITOYCHHBIMH HITH
BBIJIABJICHHBIMH BHYTPH CITUPATEHBIME KaHABKAMU U C BHICBEPJICHHBIMHI BHYTPH OTBEPCTHAMHU.
TuoBpIMH pa3MepaMu SIBIISIOTCS CIEAyIOIIMe: BHYTPEHHUH tuaMeTp oT 75 MM (3 maroiima) 1o
400 mm (16 mroiimoB), TonmmumHa crenku 10 mm (0,4 mroiima) wiam Ooee, ¢ JJMHOW, paBHOM
muaMeTpy win Oospiie. KaHaBKM OOBIYHO WMEIOT MPSIMOYTOJIFHOE TOTMepedHOe CedeHne U
ryouny 2 mum (0,08 mroiima) mim Gosee.



5.2.

d)  Craropsl nBurarenei:

CrienuanbHO TIpeJHa3HAaYeHHbIE WM TOATOTOBJICHHBIE CTATOPHI KOINBIIEBOM (OPMBI s
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THCTEPE3UCHBIX (WM PEAKTHBHBIX) AJICKTPOIBUTATEIICH
MEPEMEHHOT0 TOKA Il CHHXPOHHOH pPa0OThl B YCIOBUSAX BaKyyMa B JHMAala30HE 4YacTOT
600-2000 I'm u B gmamazone momrHocTed 50-1000 BA. Cratopbl cocTosiT U3 MHOTO(]a3HBIX
00MOTOK Ha MHOTOCIIOMHOM >KEJIC3HOM CEpACUYHUKE C HU3KUMH TOTEPSMH, COCTABIICHHOM M3
TOHKHX IUIACTHH, 00br9HO Tonmmuo# 2,0 MM (0,08 mroiima) mim MeHee.

e) Kopmyca/mpuemanku nieHTpudyTa

KoMroHeHTsI, crienualibHO NpeIHA3HAYCHHBIC WIH MTOJI'OTOBJICHHBIC ISl pAa3MEILCHUS B HUX
cOOpKH POTOPHOI TPYyOBI ra3oBoi IeHTpudyru. Kopiyc cOCTOUT M3 KECTKOTO HWIMHIPA C
tommuHOM cTeHKku 1m0 30 MM (1,2 mroiimMa) ¢ TPEIU3HOHHO 00paOOTAaHHBIMH KOHITAMH IS
YCTaHOBKU TIIOJUIMIIHUKOB MW C OJHUM WJIM HCCKOJIbBKUMU Q)HaHHaMI/I JJIsI  MOHTaKa.
OO0paboTaHHbIe KOHIIBI TapajuIeNbHBI APYT APYTY M TEPIEeHAUKYISPHBI MPOIOIBHON OCH
muwHApa B npenenax 0,05 rpagyca wim MeHee. Kopimyc MOXeT TakKe TIPEICTaBIsATh OO0
KOHCTPYKIIHIO SIYEUCTOTO THIIA IS Pa3MEIISHUs B HEM HECKOJIBKUX pOTOPHBIX TpyO. Kopryca
W3rOTaBJIMBAIOTCS M3 MaTepUAIIOB, KOPpo3uecToikux K UFg, Win 3aliUIaioTCs OKPHITUEM W3
TaKUX MaTepHaJIoB.

f) JloBymku:

CrienanbHO TIpeHa3HauYeHHbIE WM IMOATOTOBIICHHBIE TPYOKH BHYTPEHHHM AHAMETPOM JIO
12 mm (0,5 nroiima) i u3Bneuenus raza UFg u3 potopHoii TpyObl o Meroay TpyOku [luto
(T.€. c OTBEpCTHEM, HANpPABJICHHBIM Ha KPYrOBOM INOTOK ra3a B POTOPHOU TpyOe, K IpUMeEpy,
MOCPEICTBOM HM3TH0a KOHIA pajWadbHO PACIIONIOKEHHOH TpyOKH), KOTOpPhIE MOYKHO
MPUKPEITUTD K IIEHTPAIbHON CHCTEME M3BJICUCHUS Tra3a. TpyOKH M3rOTOBJICHBI U3 MAaTCPHAJIOB,
kopposuectoiikux Kk UFg, Wiy 3aimiiaroTcs MOKPHITHEM M3 TaKHX MaTePHAJIOB.

Cneuna.nbno npenﬂamaqeﬂﬂme HJIN MNMOATOTOBJICHHBIC BCIIOMOraTe/JIbHbIC CHCTEMBbI,
060py}103a}me U KOMIIOHEHTHI AJIF UCIIOJIb30BaAHUSA HA ra30ueHTpm1)ymnoii yCTaHOBKe 1m0
000raIeHuIo

BBO/IHOE 3AMEYAHUE

BcnomorarensHble CHCTEMBI, 000PY/I0BaHHE W KOMITOHEHTBI Ta30LCHTPU(YKHOH YCTAHOBKU
10 O0OTAIICHUIO TIPEJCTABILIIOT COO0M CHCTEMBI YCTaHOBKH, HeoOxoaumble st monaun UFg B
UEHTPUYTH, IS CBS3U OTACIBHBIX HEHTPU(YT MEXKTy COOOH C IEeNbI0 00pa30BaHus KaCKaJloOB
(wmu cryrieHei), 4TOOBI NOCTHYL OoJiee BBICOKOTO OOOTAIlleHWs W W3BJIE€Ybh "MPOMYKT" |
"xBoctel" UF¢ w3 meHTpudyr, a Takxke o0OpymoBaHHE, HEOOXOMUMOE UIT NPHUBEICHHUS B
JICUCTBHE [ICHTPU(YT UK [T YIIPABJICHHS YCTAHOBKOH,

O6braHO UF¢ ncmapsiercst w3 TBEPABIX BEMIECTB, ITOMEIIEHHBIX BHYTPH IOJOTPEBAEMBIX
ABTOKJIABOB, M TOAaeTcs B Ta3zoo0pasHoi ¢opMe K UeHTpudyraM uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBoaoB kackaza. "IIpomykt" m "xBoctel" UFs, moctynaromme wus3
HneHTpu(yr B BHIE ra3000pa3HBIX MOTOKOB, TAKXKE IMPOXOMAAT Yepe3 CHCTEMY KOJUIEKTOPHBIX
TPyOOIIPOBOJIOB Kackaja K XOJOTHBIM JIOBYIIKaM (paboTalommM IMpH TeMIepaType OKOJIO
203°K (-70°C)), rme OHH KOHACHCHPYIOTCS M 3aTeM IIOMEIIAIOTCS B COOTBETCTBYIOIIHE
KOHTEHHEphI U1 TPaHCIOPTUPOBKH WM XpaHeHWs. Tak Kak yCcTaHOBKa IO OOOTAIIECHHIO
COCTOMT W3 MHOTHX THICSY UeHTpU(Yr, COOpaHHBIX B  KacKalbl, CO3IalOTCS
MHOTOKWJIOMETPOBBIE KOJUIEKTOPHBIC TPYyOOIPOBOJIBI KACKAIOB C THICSYaMH CBapHBIX IIBOB,
NpHYeM CXeMa OCHOBHOM YacTH MX COCJMHEHHH MHOTOKpATHO moBTopsercs. ObopymoBaHue,
KOMITOHEHTBI W CHUCTEMBI TPYOONPOBOIOB W3TOTOBISIIOTCS C COOJIOJCHHEM BBICOKHX
TpeOOBaHMH K BaKyyM-IUIOTHOCTH U YHCTOTE OOPaOOTKH.



5.2.1. CucreMbl IOAAYH/CHCTEMBI 0TBOJA "'MpoayKTa' U ""XBOCTOB'

CrienManbHO — TpeJHAa3HAYEeHHBIE WM  TOATOTOBJICHHBIE  TEXHOJOTHUECKHE  CHUCTEMBI,
BKJIFOYAIOIIHE:

MUTAIOMINE aBTOKJIABHI (FIJTH CTaHIUM), HCToib3yemble i nogaun UFg B kackans! ieHTprudyr
npu gaeneHnn A0 100 xI1a (15 GyHT/KB. mMro¥iM) 1 TIpH CKOPOCTH | KT/9 mim OoJee;

JiecyOnmuMaTopsl (MM XOJIOHBIC JIOBYIIKH), UCTIONIb3yeMbie Juist BeiBeneHus UF u3 kackamnos
npu gaeneanu n0 3 klla (0,5 pyHT/KB. moiiM). JlecyOmmMaTopsl CIIOCOOHBI OXJIAXKIATHCS JI0
203°K (-70°C) u narpearscs 10 343°K (70°C);

cTaHUuU "mpoaykTa" ¥ "XBOCTOB", UCTONb3yeMble IS iepeMerieHust UFq B KOHTEHHEpHI.

Ota ycTaHOBKa, 00OpyJOBaHHWE M TPyOOIPOBOIBI MOJIHOCTHIO M3rOTaBIMBaIOTCS U3 CTOMKHX K UFg
MaTepUaNOB WM 3amuinatoTcs mokpeitieM u3 HuX (cMm. [TOSCHUTEJIBHOE 3AMEYAHUE k
JTAHHOMY Pa3IeNy) ¢ COOIOCHIEM BBICOKMX TPEOOBaHMI K BAaKyyM-TUIOTHOCTH M YHCTOTE OOPaOOTKH.

5.2.2. ManuHHbIe CUCTEMbI KOJJIEKTOPHBIX TPYOONPOBOI0B

CrnennaibHO TMpenHa3HauYeHHBbIE WM MOATOTOBICHHBIE CHUCTEMBI TPYOONPOBOJOB M KOJUIEKTOPOB IS
yaepxxanusi UFg BHYyTpH LEHTpU]YKHBIX KackaloB. JTa ceThb TPYyOONPOBOAOB OOBIYHO MPEICTABISET
coboii cucreMy ¢ "TpOHBIM" KOJUIGKTOPOM, W KakIas LEHTpU(Pyra COCAWHEHA C KaXIbIM U3
KoJuIekTopoB. CreoBaTenbHO, CXeMa OCHOBHOM YaCTH MX COEAMHEHUS MHOTOKpaTHO NoBTopsieTcs. OHa
MOJHOCTBIO n3rotasnusaercs u3 croikux k UFg matepuanos (cm. [IOSACHUTEJIBHOE 3AMEUYAHUE
K HAaCTOALIEMY paslielly) C COOJIOICHHMEM BBICOKMX TpeOOBaHMI K BaKyyM-IUIOTHOCTH U YHCTOTE
00paboTKH.

5.2.3. Macc-cniekTpoMeTpbl/HcTOYHMKH HOHOB UIst UFg

CrienuaibHO MpeHa3HAYEHHBIC WK MOJIrOTOBJICHHBIC MATHUTHBIC WITH KBAIPYIIOJIEHBIE Macc-
CMEKTPOMETPBI, CIMOCOOHBIE MPOM3BOJUTH MPSAMON OTOOp mMPOoO TOAAaBaeMOl  Macchl,
"mpoaykra" wmm "XBocTOB" M3 Ta30BhIX MOTOKOB UFs m oOmamaromue mogHBIM HabopoMm
CIICYIOIINX XapaKTePUCTHUK:

1. yaenabHAs pa3perniaronas ClmocoOHOCTE 1o Macce cBbite 320;

2. coaepKaT HMCTOYHUKM HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMA WIM MOHCIA HWIN
3aIAMICHHBIC ITOKPBITUCM U3 HUX, UJIN HUKCIIMPOBAHHBIC,

3. COJICPKaT MOHU3AIMOHHBIC HCTOYHUKY ¢ 00MOapIMPOBKOH 3JIEKTPOHAMHU;
4. COZIEPKAT KOJUICKTOPHYIO CHCTEMY, IPUTOJHYO JIJISl H30TOIHOTO aHAIN3a.
5.24. ITpeoOpa3oBaTesu 4acTOTHI

[IpeoOpazoBarenn 4acTOTHI (TaKKe M3BECTHBIE KAK KOHBEPTOPHI WIIM MHBEPTOPHI), CHIELUAIBHO
MpeAHa3HaYeHHBIE WIIH MTOTOTOBJICHHBIE 1Sl TUTAHUS CTaTOPOB JIBUTaTENIEH, ONpeICICHHBIX B
noanyHkTe 5.1.2. d), wnm yacTH, KOMIIOHEHTHI M TOACOOPKHM TakuxX HpeoOpasoBarelieit
YacTOThl, 00J1aAak0IIIE TOIHBIM HAOOPOM CIIEAYIOLIUX XapaKTePUCTUK:

1. MHOTO(a3HbIi BBIX0oA B muanazone oT 600 xo 2000 I';

2. BBICOKAsl CTa0MILHOCTH (CO cTabmmm3aruert yactotsl myutie 0,1%);
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5.3.

5.3.1.

5.3.2.

3. HHU3KHE HeTMHEHHbIe nCKakeHus (MeHee 2%);
4. k03(urreHT nose3Horo aeiicteus coimie 80%.
TTIOSICHUTEJIBHOE 3AMEYAHUE

[lepeuncnenHoe Bellle O00OPYIOBAaHME BCTYHNAeT B  HEMOCPEICTBEHHBI KOHTAKT C
texHonmornueckuM razoM UF¢ mim HemocpencTBEeHHO yHpapisieT padoToil LEeHTpUdyr u
NPOXOKACHUEM Ta3a OT HEHTpU(YTU K HeHTpH]yTe U U3 Kackaaa B KacKall.

Kopposuecroitkue k UFg Marepuansl BKIIOYAIOT HEPYKABEIOLIYIO CTajlb, AJIIOMUHUM,
TFOMUHHEBBIC CIUIABbI, HUKENb WU CIUIaBbI, cofiepxkariue 60% u Ooee HUKEIS.

CreuuansHO NpeIHA3HAYEHHbIE WJIM TOATOTOBJIEHHbIE COOPKHM M KOMIIOHEHTBHI A
HCI0JIb30BaHusl pu razoqud¢y3uoHHOM 000rameHun

BBOJIHOE 3AMEYAHUE

[pu razomuddy3noHHOM MeToe pa3lefeHus] U30TOMOB ypaHa OCHOBHOW TEXHOJIOTHMYECKOH
cOOpKOI1 ABNIsETCS CrieLUaIbHBIN MOPHUCTHINA Ta30auGy3UOHHBIN Oapbep, TEIIO0OMEHHUK IS
OXJIQXKJICHUS Ta3a (KOTOPBIM HarpeBaeTcs B IMPOIECCE CXKATHS), YIUIOTHUTENbHBIEC KJIalaHbl U
perynupyromye KiamaHbl, a Takke TpyOompoBoabl. Ilockombky B rasoanddy3noHHON
TEXHOJIOTUH Ucnonb3yeTcs mectudTopuctsiil ypan (UF), Bce o0opynoBanue, TpyOOnpoBOIbI
U NIOBEPXHOCTU M3MEPHUTENIBHBIX MPUOOPOB (KOTOPBIE BCTYHAIOT B KOHTAKT C Ia30M) JOJDKHBI
W3rOTAaBIIMBATECS M3 MAaTepHajioB, COXPAHSIONIMX CTa0MIBHOCTh Tpu KoHTakte ¢ UF.
lazomuddy3ronHas ycTaHOBKa COCTOMT U3 psifia TAKUX COOPOK, TaK YTO X KOJTMYECTBO MOXKET
OBITh Ba)KHBIM [I0KA3aTeJIeM KOHEYHOTO NPEAHA3HAYCHHUS.

I'azonudpysnonnbie 6apbepbl

a)  CrenmanbHO NpeJHA3HAUCHHBIE WIN MOATOTOBICHHBIC TOHKHE, TIOPHCTHIC (QHIBTPHI C
pasmepom nop 100-1000-A (anrcrpem), TommuHoi 5 mm (0,2 mroiiMa) WM MEHbIIE, a Ui
TpyO4areix Qopm mmamerpom 25 mMm (1 groiiM) WM MeHbIE, W3TOTOBIICHHBIE U3
METAUTNYECKUX, TIOIMMEPHBIX WM KePaMHYECKHX MaTepuasoB, kopposuecToikux K UF, u

b)  cheumasbHO TOATOTOBJIICHHBIC COENUHEHMS WM TOPOIIKU U M3TOTOBJICHUS TaKHX
¢unbTpoB. Takue coeanHEHNs U TOPOLIKK BKIIOYAIOT HUKEb WK CIUIaBbI, coxeprkamue 60%
w Oojee HHKeNs, OKcHp amtoMuHus wim croiikue Kk UFg momHOoCcThIO (TOpHpOBaHHEBIC
YIJIEBOAOPOAHBIE MOJIUMEPBI ¢ YUCTOTOH 99,9% unu Gonee, pasmMepoM yactui meHee 10 MKM U
BBICOKOM OIHOPOAHOCTBIO YACTHIl MO KPYIMHOCTH, KOTOpPBIE CIELMAIbHO MOATOTOBIEHBI IS
M3TOTOBIICHSI Ta30 U GY3HOHHBIX OaphEPOB.

Kameps! nugdysopos

CrienManbHO TpeHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC T€PMETHYHBIC I[WIHHIPUICCKUEC
cocyapl auamerpom Gosee 300 mm (12 mroiimMoB) u umHOM Oonee 900 mm (35 nroiiMoB), Wil
MPSIMOYTOJIBHBIE COCY Il CPABHUMBIX Pa3MepOB, NMEIOIIHE OJIUH BITYCKHOM W JIBA BBITYCKHBIX
narpyoka, TuaMeTp KaKIOoro m3 KOTophix Oosee 50 MM (2 mroiima), Aj1s MOMEIICHHSI B HHUX
razonuy3uoHHBIX OapbepoB, W3roTOBICHHbIe U3 croiikux kK UFg marepuanoB wiu
3alIHIICHHBIE IOKPHITHEM U3 HUX, U TIPEIHA3HAYCHHBIE [Tl YCTAHOBKH B TOPH30HTAIEHOM HITH
BEPTUKAIFHOM ITOJIOKEHHUH.

11



5.3.3.

5.34.

5.3.5.

5.4.

KoMmnpeccopbl u ra3oayBKu

CrienuanbHO TpeTHa3HAYCHHBIE WK TIOITOTOBIICHHBIE OCEBEIE, IICHTPOOESKHBIE HIIH 00bEMHBIE
KOMIIPECCOPBI, MM TA30yBKH C IPOM3BOANTEIBHOCTEIO Ha Becoce | M*/muH mimu 6omee UFg i ¢
JIABJICHUEM Ha BbIXOJle 10 Heckoubkux coTeH klla (100 ¢yHT/KB. qroiiM), mpenHa3HAYCHHBIC
JUTSL TONITOBpeMEHHOH sKcrutyaTanun B cpene UFg ¢ amekTpomBurareiseM COOTBETCTBYIOIICH
MOIITHOCTH WJIN 0€3 HEeTo, a TAKXKe OTACIbHBIE COOPKH TaKMX KOMIIPECCOPOB U Ta30{yBOK. DTH
KOMIIPECCOPHI U Ta30[yBKH MMEIOT Tepernaa naBieHus ot 2:1 mo 6:1 u M3roTaBIUBAIOTCS U3
croiikux K UF¢ MaTepranoB Wi MOKPHIBAIOTCS UMHU.

YnioTHeHHsT BPAIIAIOIIUXCS BAJIOB

CrenuanbHO  MpeqHa3HA4YeHHBIE  WIM  TIOATOTOBJECHHBIE  BaKyyMHBIE  YIUIOTHEHHS,
YCTAaHOBJICHHBIE Ha CTOpOHE IIOJAaYd W HA CTOPOHE BBIXO/A [UIA YIUIOTHEHHS Baja,
COCTUHSIIOIIETO POTOP KOMIIPECCOPA FITH Ta30/{yBKH C TPUBOIHBIM JABHUTATEIIEM, C TEM YTOOBI
o0ecreunTh HAJSKHYI0 TepMETH3allhio, MPEAOTBPAIAIONIY0 HAaTeKaHWe BO3AyXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WIM Ta3oayBKd, koropas HanoimHeHa UFg Takue
VIUIOTHEHUS OOBIYHO TPOSKTHPYIOTCS Ha CKOPOCTh HaTekaHus Oy¢epHOro rasa MeHee
1000 cv?/muH (60 mroiiv’/Mu).

Tenaooo0Menunku 1 oxaaxaenus UF

CrienuanbHO TpeaHa3HAYeHHBIE MITH TOATOTOBJICHHBIE TEIUIOOOMEHHHUKH, W3TOTOBIICHHEIC W3
croiikux k UF¢ MaTeprasoB Wim MOKPHITEIE UMH (32 UCKITFOUCHUEM HEPKaBEIOIICH CTalTH ), HITH
MeJbI0, WM JIOOBIM COYETaHHEM 3THX METAUIOB M PACCUMTAHHbIE Ha CKOPOCTh W3MEHEHHS
JaBieHus, onpenessomero yreuky, menee 10 Ila (0,0015 ¢yHT/KB. mrOKiIM) B 4ac mpu
nepenage panerns 100 kI1a (15 ¢hyHT/KB. AR0MM).

CnenuajbLHO TNpeIHA3HAYEHHBbIE WM TOATOTOBJIEHHbIE BCIOMOraTejbHblE€ CHUCTEMBbI,
o0opyi0BaHMe M KOMIIOHEHTHI [JIsl HCHOJb30BaHUsI npu rasoaud@y3nonHom
o0oraleHun

BBOJJHOE 3AMEYAHUE

BcnomorarensHple  cucTeMbI, 00OpYIOBaHWE ¥ KOMIIOHEHTHl Uil Ta30au((y3UOHHBIX
YCTaHOBOK IO OOOTAILICHUIO MPEACTABISIIOT CO00H CHCTEMBl YCTaHOBKH, HEOOXOAMMBIE IS
nogaun UFs B razomnddysnonHyo cOOpKy, IJIsl CBSI3U OTAEIBHBIX COOPOK MEXIy CO00H H
0o0pa3oBaHus KacKajoB (MM CTYTIEHEH) C IeJBI0 MMOCTEIICHHOTO JOCTIKEHUS 00JIee BRICOKOTO
oboraienus 1 u3snedenus "mpoaykra” u "xsoctoB" UFs n3 auddy3nonHsix kackaaos. Beumy
BBICOKOMHEPLIMOHHBIX XapakTEePUCTHK IU((Y3MOHHBIX KackaloB J000€ NpephbIBaHUE HX
PaboThl, 0COOEHHO UX OCTAHOBKA, IIPUBOAAT K CEPhE3HBIM MocaencTBUAM. CleoBaTesIbHO, Ha
razonuddy3uOHHON YCTaHOBKE BaKHOEC 3HAUCHHWE WMEIOT CTPOroe U  MOCTOSIHHOE
NOAJCP)KaHUE BaKkyyMa BO BCEX TEXHOJOTHMUECKMX CHCTEMaxX, aBTOMATHYECKas 3aIluTa OT
aBapuil M TOYHOE AaBTOMAaTHMUYECKOE pEryJMpoBaHHE IOTOKa rasa. Bce 3To mpuBomuT K
HEOOXOMIMOCTH ~ OCHALCHWS ~ YCTAHOBKM  OONIBIIMM  KOJNMYECTBOM  CIEHUAJBHBIX
M3MEPUTENbHBIX, PETYIUPYIOIINX U YIPABISIIOLINX CHCTEM.

O0buHO UF4 wicnapsiercss w3 HWIMHIPOB, NMOMEIICHHBIX BHYTPH aBTOKJIABOB, U IOJACTCS B
ra3oo0pa3zHod (opMe K BXOIHBIM TOUKAM Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOOIPOBOIOB
kackaga. "lIpomykt" u "xBocthl" UFg, mnocTynmaromme ©3 BBIXOAHBIX TOYEK B BHJIE
ra3000pa3HBIX TTOTOKOB, MPOXOJT 4Yepe3 CHCTeMYy KOJUIEKTOPHBIX TPyOOMpOBOMOB Kackasa
00 K XOJIOJHBIM JIOBYIIIKAM, JIN0O K KOMIPECCOPHBIM CTaHIIMSAM, TJ¢ ra3000pa3HbIi MOTOK
UF¢ cxxmxaeTcs ¥ 3aTeM TIOMEIAeTCsl B COOTBETCTBYIONINE KOHTSHHEPHI IS TPAHCIIOPTUPOBKHU
wm xpaHeHus. [Tockonmbky razonanddy3noHHas yCTaHOBKA 1O 00OTAIEHUI0 UMEET OOJIBITIoe
KONMYECTBO  Ta3oAu(Qy3MOHHBIX  COOpPOK, COOpaHHBIX B  KacKaibl,  CO3JAIOTCS
MHOTOKHJIOMETPOBBIC KOJUICKTOPHBIC TPYOOIPOBOBI KACKAIOB C THICSYaMU CBapHBIX IIBOB,
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5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

MPUYEM CXeMa OCHOBHOM YacTH MX COEIMHEHHII MHOTOKpaTHO moBTopserca. OOopynoBaHue,
KOMIIOHEHTBl M CHCTEMBl TPYOONPOBOAOB M3TOTOBIISIIOTCS C COOJIONEHHEM BBICOKHX
TpeOOBaHMH K BaKyyM-IUIOTHOCTH U YHCTOTE 0OpabOTKH.

Cuctembl ogaun/cucTeMsl 0TBOAA "mpoaykTa' u "'XBOCTOB"

CrenyianibHO  NpEAHA3HAYCHHbIC WM  MOATOTOBJICHHBIC —TEXHOJIOTHYECKUE  CHCTEMBI,
criocoOHbIe pabotats npu qasieHny 300 [1a (45 GyHT/KB. qr0iiM) WK MEeHee, BKITFoYast:

NWTAIOIIME AaBTOKJIABBI (WM CHCTEMBI), Hcmonb3yeMmble mit momaun  UFg B
razonuddy3noHHbIE KaCKaIbI;

JecyOnmrMaTopsl (MM XOJIOJHBIC JIOBYIIKH), WCIONB3yeMble it BbiBeneHus UFg u3
ra3oaudy3uOHHBIX KacKaJoB;

cranin oxmwkeHus, rae UFg B ra3ooOpasHoi ¢opMe M3 Kackaga CXKHMaeTrcs U
OXJIAKIACTCS JO JKUIKOIO COCTOSHUS,

CTaHIMH "mpoyKkTa" WK "XBOCTOB", HcHoab3yeMble i nepemenieHnss UFg B KOHTEHHEpHI.
CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO/I0B

CrnienuasabHO MPeAHA3HAYCHHBIC WM TOATOTOBICHHBIC CUCTEMBI TPYOOIIPOBOIOB M CHUCTEMEI
KOJUICKTOpPOB it yaepkanuss UFg BHyTpH Ta30aud@y3HMOHHBIX KacKaJoB. JTa CETh
TpyOONIPOBOJOB OOBIYHO TPENCTABIIET COOOM cHUCTeMy C "IBOMHBIM" KOJJIEKTOPOM, TI7ie
Kaxzas syeiika CoeTMHEHa C KaKAbIM U3 KOJJIEKTOPOB.

BaxkyymHble cucTeMbl

a)  CroeumanpHO TpeJHA3HAYCHHbIC WM  MOATOTOBJCHHBIC KPYIHBIC BaKyyMHbIC
MarvucTpaiy, BaKyyMHbIE KOJUIEKTOPBI ¥ BaKyyMHBIE HACOCH! POM3BOIUTENHHOCTBIO 5 M'/MHIH
(175 byr’/mun) umm Goree.

b)  BakyyMmHBIC HAcOCHI, CIIEIUAILHO TpeAHA3HAYCHHBIC I paboThl B comepskarieir UFg
arMocdepe U M3rOTOBJIICHHBIC U3 aTIOMUHUS, HUKENS WM CIUIaBOB, cojepkammx oomree 60%
HUKEJS WM TIOKPBITHIE UMU. DTH HACOCHI MOTYT OBITh MITH POTALIMOHHBIMH, UITH TIOPIIHEBBIMH,
MOTYT UMETh BBITCCHSIONINE U (TOPUCTOYIICPOIHBIC YIUIOTHEHHUS, a TAKKE B HUX MOTYT
IMMPUCYTCTBOBATH CIICIUAJILHBIC pa6oqne KHUOKOCTH.

CnenmajibHble CTONOPHBIE M PETryJIHPYIOLITe KIANAHBI

CHeI_[I/IaJ'IBHO NMpCAHA3HAUYCHHBIC WM TOATIOTOBJICHHBIC PYYHBIC WKW ABTOMAaTUYCCKUC
CTOTIOPHBIE W PETYJIUPYIOIINE KIIATaHbl CHIIHL(QOHHOTO THITA, H3TOTOBJIEeHHbBIE 13 CTOMKHX K UFg
MaTepuasioB, quamerpoM ot 40 mo 1500 MM (1,5 10 59 mMOWMOB) I YCTAHOBKH B OCHOBHBIX U
BCIIOMOTATENbHBIX CHCTeMax ra3oii(p(y3nOHHBIX YCTAaHOBOK MO 00OTANICHHIO.
Macc-cnekTpoMeTpbl/ucTOYHNKH HOHOB 111 UF,

CrienmanabHO NperHa3HaueHHBIE WM MOATOTOBJICHHBIE MATHUTHBIE WIIM KBaPYIONbHBIC Macc-
CIEKTPOMETPEI, CHOCOOHBIE TPOM3BOAWTH MPSIMOM OTOOp MPoO TOJaBaeMOil Macchl,
"mpoaykra" wim "XBocTOB" W3 ra3oBbIX MOTOKOB UF¢ m oOnamaromrye TOTHBIM HabopoMm

CIIEAYIOIINX XapaKTEePUCTHK:

1. yaenabHAs pa3peniaromnas ClmocoOHOCTh 1o Macce cBbite 320;
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5.5.

5.5.1.

2. coaepkaT HMCTOYHMKM HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMa WIM MOHCIA HIIHU
3alIANICHHBIC ITOKPBITUEM U3 HUX, UJIM HUKCIIUPOBAHHLIC,

3. coJieprkKaT MOHU3AIMOHHBIE HCTOYHUKH ¢ 00MOapANpPOBKOH 3JIEKTPOHAMHU;
4. COJIepKaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIsl U30TOITHOTO aHAIN3a.
MMOSACHUTEJIbHOE 3BAMEYAHUE

IlepeuncnenHoe BeImie 00OpYMOBaHWE BCTYHAeT B  HEMOCPEACTBEHHBIH KOHTAaKT C
TexHoornaeckuM razoM UFq, b0 HEMOCPEICTBEHHO PEryIMpyeT MOTOK B Ipeesiax KacKaia.
Bce moBepxHOCTH, KOTOpBIE BCTYMAIOT B KOHTAaKT C TEXHOJOTMYECKHM Ta30M, LIETHKOM
usroraBnuBaroTcss u3 crodkux K UFg marepuanoB wiam mokpbeiBatoTcss umu. s neneit
pa3aenoB, OTHOCAIIMXCS K Ta3oaudy3nOHHBIM YCTPOWCTBAM, MaTEpHANTBI, KOPPO3UECTOUKHE
K UFs, BKIIOYAIOT HEPXKABEIOLIYIO CTallb, AJIIOMUHUM, aIlOMHUHHUEBBIE CILUIABbI, OKCHJ
AMIOMUHMS, HUKEh WIIH CIDIaBHI, cofepxkarime 60% wim Ooiee HUKENs, a TakKe CTOHKHE K
UF§ momHOCTEIO0 (hTOPHUPOBAHHEIC YTIIEBOAOPOIHEIC TTOJTUMEPHI.

CHelII(laJIbHO npeaHasHa4Y€HHbIC WJIH TIIOATOTOBJICHHBIC CHUCTEMDI, oﬁopyzlonaﬂne Hu
KOMITIOHEHTBI JJIA MCITOJIb30BAHUSA HA YCTAHOBKAX a3pOJAHHAMUYECKOI0 oOoramieHms.

BBO/IHOE 3AMEYAHUE

B mpomeccax a’dpoamHaMudeckoro odorameHus cMmech razooopasHoro UFs m jerkoro rasa
(BomopoIl WM TeNuil) CKUMAETCS U 3aTeM MPOITyCKaeTCs Yepe3 pa3feidiolie 3JIeMEHTHI, B
KOTOPBIX HM30TOIHOE pAa3JCJICHUE 3aBEPIIACTCS IOCPEIACTBOM  MOJMYYCHHS  OOJBIIMX
MIEHTPOOSIKHBIX CHJI 10 TEOMETPHHM KPWBOJIMHEHHON CTEHKH. YCHEImHO pa3palboTaHBI IBa
Ipoliecca 3TOr0 THMA: TPOLECC COMJIOBOIO pa3fieNeHHs U Ipolecc BUXpeBoil TpyOku. Jlms
000MX  TPOIIECCOB  OCHOBHBIMH  KOMIIOHEHTAMH  KackaJa  pasfeficHus  SIBISIOTCS
ITHHPUIECKIE KOPITyca, B KOTOPBIX pa3MEICHBI CIICIHaIbHbIC Pa3/IeNUTeNbHbIC 3JIEMEHTHI
(cotuta WM BUXPEBBIE TPYOKH), Ta30BbIE KOMIIPECCOPHI M TEIIOOOMEHHHKH IS yIATCHUS
o0pasyromierocss Ipu CxKaTuu Teria. [ a’dpoJuHaMIUYeCKUX YCTaHOBOK TpeOyeTcs IIeTbIit
PAI TAKUX KaCKaJIOB, TAK YTO MX KOJIMYECTBO MOXKET CIYKHUTh BYKHBIM yKa3aTeleM KOHEYHOTO
HCroJib30BaHuA. [10CKONIBKY B aspouHaMu4eckoM Mpoiiecce ucrnoibdyercs UF, moBepxHocT
BCEro O0OpYIOBaHUs, TPYOOIPOBOJOB M W3MEPUTEIBHBIX MPUOOPOB (KOTOPHIC BCTYMAIOT B
KOHTAaKT C T'a30M) JOJDKHBI M3TOTABIUBATHCS M3 MATCPHATIOB, COXPAHSIONIMX YCTOHYUBOCTD
npu kKoHTakTe ¢ UF.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeunciieHHbBIE B HACTOAIIEM pa3/ielie IEMEHTHI BCTYIIAIOT B HEMOCPENCTBEHHBIN KOHTAKT €
TexHoJ0rn4ecKuM razoM UF¢ mn6o HemocpenCTBEHHO peryIupyIoT MTOTOK B Mpezenax Kackasa.
Bce moBepxHOCTH, KOTOpBIE BCTYMAIOT B KOHTAKT C TEXHOJOTMYECKHUM TIa30M, LEITMKOM
M3roTaBIuBaroTcd U3 croiknx k UFs MaTepwanoB, WM 3alUINEHBl MOKPBITHEM H3 TAKHX
MatepuasioB. JUis nenell pasfena, OTHOCSILErocs K 3JIEMEHTaM  adpOAMHAMUYECKOTO
oboraienusi, kopposuecroiikue Kk UFs Marepuaibl, BKIIOYAIOT Mellb, HEPIKABEIOLIYIO CTalb,
ATOMHMHHUK, aJFOMUHMEBBIE CIUIABBI, HUKEIb WM CIUIaBbL, cofepkaumme 60% wumm Oonee
HUKeJs, a Takoke crorikue K UFg monHocThio hTOpHpOBaHHBIE YTTIEBOAOPOIHBIE TOTHMMEPHI.

Pa3aenTenbLHBIE COILIA
CrenuansHO MpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC Pa3/ICIUTEIbHEIC COIUIa U UX COOPKH.
PaznenurensHble CoOmia COCTOST W3 MICICBUIHBIX W30THYTHIX KaHAJIOB C PajMycoM H3rHba

MeHee 1 MM (06beramO OT 0,1 10 0,05 MM), KopposuecToiikux K UFs, m IMEIONMX BHYTPEHHIOO
PEXKYILYI0 KPOMKY, KOTOpast pa3eisieT MPOTEKAIOIINIA Yepe3 COTUIO Ta3 Ha JiBe (PPaKIIUH.
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5.5.2.

5.5.3.

5.5.4.

5.5.5.

5.5.6.

Buxpesrbie TpyOKkHn

CrienManbHO TpefHa3HAUYeHHbIE WA TOJTrOTOBIICHHBIE BUXPEBbIE TPYOKM W WX COOpKH.
BuxpeBbie TpyOKH UMEIOT MUJIHHIPHUYECKYIO WM KOHYCOOOpa3HyIo (hopMy, W3TOTOBJICHBI U3
KopposuecTodkux Kk UFq MaTepuanoB WM 3alIUIEHbl MOKPHITHEM M3 TaKUX MaTE€pPHUalIoB U
umeroT auameTp ot 0,5 cM 10 4 cM Ipu OTHOLIEHHWU JUIMHBL K quaMerpy 20:1 wmu MeHee, a
TaKXKe OJTHO WM 0oJjiee TaHTCHITHAILHOE BXOIHOE OTBepcTHE. TpyOKH MOTYT OBITh OCHAIIICHBI
OTBOJIaMH COIIJIOBOIO THIIA Ha OJHOM MJIA Ha 000MX KOHIIaX.

[NOACHUTEJIbBHOE 3AMEYAHUE

[TuTarenpHBIM ra3 NOCTYNaeT B BUXPEBYIO TPYOKY MO KacaTeIbHOW C OJHOTO KOHI[A MJIH Yepe3
3aKPYYHBAIOIINE JIOTIATKH WITH Yepe3 MHOTOUYHCIICHHBIC TAHTCHITHATBHBIC BXOIHbIC OTBEPCTHUS
BIIOJIb TPYOKH.

Komnpeccops! u razonyBxku

CrnenmaiabHO MpelHAa3HAUCHHBIE WM IOATOTOBICHHBIE OCEBBIC, LEHTPUQYKHBIC HIH
00BEMHBIE KOMIPECCOPbl MM Ta30AyBKH, H3TOTOBIEHHBIE W3 Koppo3uecToiknx K UFg
MaTepHaJioB, WX 3alUIIIEHHBIE TTOKPHITHEM U3 TaKUX MaTepHajoB, IPOU3BOIUTEIHHOCTHIO Ha
Bxozie 2 M*/MuH win 6onee cmecu UF i HecyIero rasa (BOIOPOJ HITH TelTii).

[NOACHUTEJIbBHOE 3AMEYAHUE

Takue koMIpeccopbl ¥ ra30 yBKH 00BIYHO HMEIOT nepena aaiaenus ot 1,2:1 o 6:1.

YnioTHeHust Bpamamoimuxcs BajioB

CriermuansHO TIpeMHA3HAYCHHBIC WM TIOATOTOBJICHHBIC YIDIOTHCHHS BPAIIAONTUXCS BaoB,
YCTaHOBIIGHHBIE Ha CTOpPOHE IIOJa4d M Ha CTOpPOHE BBIXOJA IS YIUIOTHEHHs Baja,
COGIMHSIOIIETO POTOP KOMIIPECCOPa WM POTOP T'a30AyBKH C MPUBOAHBIM IABHTATEIIEM, C TEM
YTOOBI 00CCIICUHUTh HAISKHYIO TEPMETH3AITHIO, ITPEIOTBPAIIAIONTYIO BBIXOT TEXHOJIOTHUECKOTO
ra3a Wwid HaTeKaHHWEe BO3yXa WM YIUIOTHSIONIETO Ta3a BO BHYTPSHHIOK KaMepy KOMIIpeccopa
WK Ta30AyBKU, KoTopas 3amnonHeHa cMecbio UFq 1 Hecytero rasa.

Ten000MeHHUKH TSI OXJIAKIEHUS Ta3a

CrenuanbHO IIpeAHAa3HAUYCHHBIC WM MOJITOTOBJICHHBIE TEIUIOOOMEHHHMKHU, U3TOTOBJICHHBIC M3
koppo3suecToknx Kk UFs MaTepranoB WM 3allUILIEHHBIE TOKPHITUEM U3 TAKUX MAaTEPUAIIOB.
Ko:xyxu pa3ne/siiommx 3J1eMeHTOB

CrnenmanbHO TpelHAa3HAUYCHHBIE WM IOATOTOBJICHHBIE KOXKYXH PA3ACISIOIIMX 3JIEMEHTOB,
W3rOTOBJIEHHBIE U3 Koppo3uecToiknx Kk UFs MarepuanoB WM 3allUIICHHBIX MOKPBITHEM W3
TaKUX MaTepHaIOB, IS TOMEIICHHUS B HUX BUXPEBBIX TPYOOK MM Pa3aeIUTEIbHBIX COMEN.
[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOKYXU MOTYT IPECTaBIATE COOOH MIMHIpUYECKUe KaMephl auaMeTpoM 6omee 300 MM

u mHoN 6osee 900 MM M TIPSAMOYTOJFHBIC KaMEphl CPAaBHUMBIX pa3MEpOB W MOTYT OBITh
MpeaHa3Ha4YCHbI IJI1 YCTAHOBKH B TOPU30HTAJIBHOM WUJIWM BEPTUKAIIBHOM I10JIOKCHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl IOAAYH/CHCTEMBI 0TBOJA "'MpoayKTa' U ""XBOCTOB'

CrienManbHO TpeTHa3HAaYeHHBIE WM TOJTOTOBJICHHBIE TEXHOJIOTUYECKHE CHCTEMBI WU
00opyzoBaHKe [T O0OTAaTHTENBHBIX YCTAHOBOK, M3TOTOBJIEHHBIE N3 Koppo3uecToikux K UFg
MaTEPUANIOB, WITH 3alUIIICHHBIX TTOKPBHITHEM U3 TAKUX MATCPHUAJIOB, BKITFOUAOIIUE:

a) MUTAIOIINE aBTOKJIABBI, [E€YM HIH CHUCTEMBI, MCHONb3yemble i momaun UFg mast
mporiecca o0oraIieHus;

b) JlecyonmuMaropbl (MM XOJOIHBIC JIOBYIIKH), WCIONB3YEMbIe I  BHIBSICHUS
Harperoro UFs u3 nporecca oborarieHus IUist OCeayoIero nepeMernieHus;

c) CTaHIIMA OTBEPXKIICHUS WM OXIKEHHs, HCIoib3yeMmble s BeiBeneHus UF, w3
mporiecca oOoramieHusl myTeM cxkaTtusg U nepeBona UFg B KHIOKYI0O WM TBEPAYIO
opmy;

d) cTaHMu "Tipoxykra" WM "XBOCTOB", HWCIoONb3yeMble sl mepemerieans UFs B
KOHTEHHEPBI.

CucrteMbl KOJJIEKTOPHBIX TPY0ONIPOBOI0B

CrenuanbHO  TpefHA3HAYCHHBIE WM TOATOTOBJICHHBIE  CHUCTEMBl  KOJUIEKTOPHBIX
TPYOOIIPOBOJIOB, N3TOTOBIICHHBIE M3 KOppo3necToikuX k UFs MaTeprasoB WM 3allUIICHHBIC
MOKPBITHEM U3 TAKUX MaTepUaANIOB, TSl yAepkanust UFg BHYyTpH a3poIMHAMUYECKIX KaCKaJIoB.
Orta ceTh TpyOONIPOBOIOB OOBIYHO MPENCTABISIECT COOOH CUCTEMY C "IBOHHBIM" KOJUIEKTOPOM,
/1€ KayKAblid KacKaJ[ Wi TPYIIa KaCKaJ 0B COETUHEHBI C KaXKIIbIM M3 KOJUIEKTOPOB.

BaKyyMHBIe CHUCTEMBbI 1 HACOCBbI

a) CrieranbHO TIpefHa3HAYCHHBIE WM TOATOTOBJICHHBIE BAaKyyMHBIE CHCTEMBI,
POM3BOINTEIBHOCTEIO Ha BXOJE 5 M/MHH MO 0OJee, COCTOSIME K3 BAKyyMHBIX
Marucrpajield, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HAacOCOB, M IpeAHA3HAUCHHBIC IS
pabots! B comeprkamux UFg ra3oBeIX cpenax.

b)  BakyymHBIE HACOCHI, CHIEHHATBEHO NpeHa3HAYCHHBIE WM TIOATOTOBJICHHbIE IJIsl pabOThI
B cogepxkammx UFg rasoBelXx cpegax M H3rOTOBJIEHHbIE M3 Kopposuectodknx K UFg
MaTepHaioB WM 3aIlMIICHHBIX MOKPBITHEM M3 TaKUX MaTepHaioB. B 3THX Hacocax MOTyT
UCIIOJIB30BaThCsl (PTOPUCTO-YTIIEPOAHBIE YIUIOTHEHHS U CIICLHAIBHbIE pabodne KHUIKOCTH.

CnenmajibHble CTONOPHBIE M PeryJMpYIOLIe KIANAHbI

CreuuaneHble MpeJHa3HAUCHHbIC WJIM MOArOTOBICHHBIE pPYYHbIE WJIM aBTOMAaTHUYECKUE
CTOTIOPHBICE W  PETYIHPYIOMKE KJIAmaHbl CHILPOHHOTO THIA, W3TOTOBJICHHBIC W3
koppo3uecToknx kK UFg MarepuaioB WK 3alllUMIIEHHbIE TOKPHITUEM U3 TaKWX MaTEepUaJIOB,
muamerpoM oT 40 mo 1500 MM i1 MOHTa)ka B OCHOBHBIX U BCIIOMOTAaTEIbHBIX CHCTEMax
YCTaHOBOK a3pOMHAMHYECKOTO 00OTaICHUS!.

Macc-cnekTpoMeTpbl/ucTOUHUKU HOHOB u1s1 UF

CriermuansHO MpenHa3HaYeHHbIC WK ITOATOTOBIICHHBIE MAarHUTHBIC WITH KBaIPYIIOIbHBIC Macc-
CHEKTPOMETpPBI, CHOCOOHBIE MPOMU3BOAWTH MpsIMOM OTOOp MpoO TMOJaBaeMoOil Macchl,
"mpomykra" wiam "XBOCTOB" M3 Ta3zoBbIX MOTOKOB UF¢ M oOmamaromniuie MOJHBIM HaO0OpOM

CITEAYIOIINX XapaKTEePUCTHK:

1. yIenbHAs pa3peraronas criocoOHOCTh o Macce cBbiie 320;

16



5.5.12.

5.6.

2. coaepkaT HMCTOYHUKM HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMA WIM MOHCIA HWIN
3aIAMICHHBIC ITOKPBITUCM U3 HUX, NJIN HUKCIIMPOBAHHBIC,

3. coaepiKaT MOHU3AITMOHHBIC HICTOYHUKU C 60M6ap/:[1/1p031<0171 DJICKTPOHAMU

4. CoJIeprKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JJIsl U30TOITHOTO aHAIN3a.

Cucrembl otaesiennss UFg oT Hecywiero rasa

CrenuansHO TMpeJHa3HAYCHHBIE WM IOATOTOBJICHHBIE TEXHOJIOTUYECKUE CHCTEMBI ISt
otnenenus UF ot Hecytero rasa (BoIopoaa Win Tenus).

[HOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMBI TIPpeIHA3HAYCHBI ISl COKpartienns conepxanns UFg B HecymeM raze 10 OTHOMH
YacTH Ha MUJUIMOH WJIM MEHEE U MOTYT BKJIIOUaTh TaKoe 000pyI0BaHKE, KaK:

a) KPHOTE€HHBIE TEIIOOOMEHHMKH U KPUOCETIAPATOPhI, CIIOCOOHBIE CO3aBaTh TEMIIEPATYPHI
-120°C wn Menee, nnu

b) OJIOKH KPHUOTEHHOTO OXJIAKACHUs, CIIOCOOHBIE cO31aBaTh Temrieparypsl -120°C wmu
MEeHee, WIH

c) OJIOKH pa3leNUTeNbHBIX COTEN MM BUXPEBBIX TpyOok st otaenenus UFq oT Hecyero
rasa, Win

d) xonoanbie oBymku UFg, ciocoOHbIe co3naBatk Temneparypsl -20°C umu MeHee.

CnenuajbLHO TNpeIHA3HAYEHHBbIE WU TNOATOTOBJIEHHBbIE CHCTEMbI, 000pyI0BaHUE U
KOMIIOHEHTbI /ISl MCHOJIL30BAHUS HA YCTAHOBKAX XHMHMYECKOro oOMeHa WIH
HOHOOOMEHHOI0 000raleHus

BBO/IHOE 3AMEYAHUE

HesnaunrtenpHOE pasimdue H30TOMOB ypaHa 1Mo Macce MPUBOAUT K HEOOIBIITUM U3MEHEHUSM B
PaBHOBECHUU XMMHUYECKUX PEAKIUM, KOTOPbIE MOTYT HCIIOIB30BaThCA B KAYECTBE OCHOBBI IS
pazzerneHnss W30TOIOB. YCHENMHO pa3paboTaHO JBa TpoIEcca:  KHIKOCTHO-KHIKOCTHBIN
XUMHYECKUN 00MEH M TBEPI0->KUIKOCTHBIH HOHHBIH OOMEH.

B mpomecce KUIKOCTHO-KUAKOCTHOIO XUMHYECKOr0O OOMEHAa B TMPOTHUBOTOKE IPOUCXOIUT
B3aMMOJICHCTBHE HECMEIIMBAIONIMXCS JKUAKUX (a3 (BOOHBIX WM OPraHWYECKUX), YTO
TOPUBOAUT K 3PdeKTy KackaIupOBaHUS THICSY CTaAWi pasnerneHus. Boxnas ¢asza cocrout w3
XJIOpU/A ypaHa B pacTBOPE COJISIHOW KHCJIOTBI; OpraHmyeckas (paza COCTOMT U3 IKCTpareHTa,
COZIeprKalllero XJOpHI ypaHa B OPraHWYecKOM pacTBopHTeie. KOHTaKTHBIMH (HIBTpaMH B
Pa3aCIUTCIBHOM KacCKaJI€ MOI'YT ABJIATHCA XKXKUAKOCTHO-KUAKOCTHBIC OGMGHHI)IC KOJIOHHBI
(Takne, KaK HMITyJbCHBIE KOJIOHHBI C CETYAaTBIMU TapelKaMH) WIH KUAKOCTHBIC
HeHTpU]YyKHbIe KOHTAaKTHBIE GUIbTpBl. Ha 000MX KOHIAX pa3IenuTeNbHOTO Kackaaa B EeNsIX
obecnicueHmss pedrokca Ha KaKIOM KOHIIE HEOOXOIMMBI XHMHYECKHE ITPEBpAIICHUSI
(oxucieHHe W BOCcTaHOBJIEHHE). [1aBHasi 3ajadya KOHCTPYKIMH COCTOMT B TOM, 4TOOBI HE
JOIYCTUTH 3arpPsi3HEHUS] TEXHOJIOTUUECKUX TMOTOKOB HEKOTOPHIMUA HOHAMHU METajuIoB. B cBsizn
C OTHM WCHONB3YIOTCS IUIACTHKOBBIC, ITOKPBHITHIE IUIACTHKOM (BKJIIOYAs IPUMEHEHHE
(bTOPUPOBAHHBIX  YIJICBOJOPOJHBIX TOJIMMEPOB) W/WJIM TIOKPBITBHIC CTEKJIOM KOJIOHHBI U
TpyOOIpPOBOEI.
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5.6.1.

5.6.2.

5.6.3.

B TBepmo-)KUIKOCTHOM HOHOOOMEHHOM IIpoliecce OOoTamieHue JOCTHraeTCsi IMOCPEICTBOM
azicopOouMu/ecopOury ypaHa Ha CHeUanbHOM, OueHb OBICTPO AEHCTBYIOIIEH HOHOOOMEHHOM
cMoJle WK ajicopOenTe. PacTBOp ypaHa B COJSIHON KHCIIOTE U JPYTHe XUMHUYCCKUE PEarcHThI
NPOIYCKAIOTCST  Yepe3  IMIMHAPUYECKHE  OOOTATHUTEIbHBIE  KOJOHHBI,  COJEpIKaIlue
VIUIOTHEHHBIE CJIOM afcopOenTa. /s moaaepaHus HENPEPHIBHOCTH Ipolecca HeoOXoauMa
crucTeMa peirokca B IENsIX BHICBOOOXKIICHHUS ypaHa 13 aacopOeHTa 00paTHO B JKUJIKUI MOTOK,
¢ TeM 4ToOBl MOXHO OBIIO coOparh "mpomykT" W "XBOCTHI'. DTO JOCTHTAETCS ITyTEM
WCTIOJB30BaHMS TTOJIXOSIIMX XUMHYECKHX PEarcHTOB BOCCTAHOBJICHHUS/OKUCIICHHS, KOTOPHIC
MOJIHOCTBIO PEreHEPUPYIOTCS B pa3lelIbHBIX BHEIIHHMX METIAX U KOTOPHIE MOTYT YacTHYHO
pereHepHPOBAaThCs B CAMUX M30TOITHBIX Pa3/ICIUTENBHBIX KOOHHAX. [IpucyTcTBHE B mpoliecce
rOpAYNX KOHLEHTPUPOBAHHBIX PACTBOPOB COJSTHOW KHCIOTHI TpedyeT, 4ToObl 000pya0BaHNE
ObUIO HW3rOTOBJIEHO W3 CIEHHANBHBIX KOPPO3UECTOMKMX MAaTepHaloB WM 3allUILCHO
TIOKPBITHEM M3 TAKUX MATEPHAJIOB.

KuaKoCTHO-KHIKOCTHbIE 00MEeHHbIE KOJIOHHBI (XHMHYECKHIi 00MeH)

[IpoTrBOTOUHBIE >KUAKOCTHO-KHIKOCTHbIE OOMEHHBIE KOJIOHHBI, MMEIOIINE MeXaHMYEeCKU
CHJIOBOU BBOJ (T.€. MMITYJIbCHBIE KOJIOHHBI C CETYATHIMU TapeIKaMH, KOJOHHBI C TapelIKaMu,
COBEpPIIAIOLIMMHI BO3BPATHO IMOCTYMATENbHBIC JABWKCHHS, M KOJOHHBI C BHYTPCHHUMHU
TypOUHHBIMA CMECHUTEISIMHU), CIIEIMAIbHO TpEeIHA3HAYCHHBIE WU IIOJITOTOBIICHHBIC IS
oOoraiieHusl ypaHa ¢ HCIOJIb30BaHUEM TIpoliecca XUMHUUECKOro oomeHa. [yl Koppo3HOHHOM
YCTOMUMBOCTH K KOHIEHTPUPOBAHHBIM PACTBOPAM COJIIHOM KHUCIIOTHI 3TH KOJOHHBI U HUX
BHYTPEHHHE KOMIIOHEHTHI M3TOTOBJICHBI M3 IMOIXOJSIINX IUIACTUKOBBIX MAaTepHaoB (TaKHX,
KakK ()TOpPHPOBAHHBIE YTIIEBOAOPOTHBIE TOTMMEPHI) WITH CTEKIIA FUTH 3aIUIICHBI TOKPHITHEM 13
Takux MarepuaiioB. KoJoHHBI cripoekTupoBaHbl Ha KopoTkoe (30 CeKyHI WM MEHee) BpeMs
MIPOXOXKJICHUSI B KacKaje.

HenTpudy:xHble KUTKOCTHO-KUIKOCTHbIE KOHTAKTHbIE GUILTPbI (XUMUYECKUIT 00MEH)

Uentpudyxasre YKUIKOCTHO-)KUIKOCTHBIE KOHTaKTHBIC (UITBTPHI, CHeUaTbHO
TIpeIHa3HaYeHHBIE WIIH MTOIrOTOBJICHHBIE IS 00OTaIeHns ypaHa ¢ HCIOIb30BaHNEM IIpoIiecca
XMUMUYECKOro OOMeHa. B TakMx KOHTAKTHBIX (IIbTPaxX UCIOIB3YETCS BpalleHUE s
TIOJTYYEHHSI OPTaHIMYECKUX U JKUIAKHX ITOTOKOB, a 3aTeM IIEHTPOOEKHAS CHia JUIsl pa3zieieHus
(a3. i1 KOppO3MOHHOW CTOMKOCTH K KOHIICHTPHPOBAHHBIM PACTBOPAM COJISTHOM KHCIOTHI
KOHTaKTHBbIC @HHBTPBI H3roTaBJIMBAIOTCA M3 COOTBCTCTBYIOHIUX IINIACTUKOBBIX MAaTCpHUaJIOB
(Takux, Kak (HTOPHPOBAHHBIC YIJICBOAOPOIHBIC IMOJMMEpPHI) WM TOKPHIBAIOTCS HMU WU
crekiioM. LleHTpudyxHble KOHTaKTHBIE (IIIHTPHI CIPOSKTHPOBaHbI Ha KopoTkoe (30 cexyHn
WJIM MEHee) BpeMs IIPOXOXK/ICHNS B KacKasie.

Cucrembl M 000py/I0BaHMe 1JIsl BOCCTAHOBJIEHHS YPaHA (XUMHYeCKUIT 00MeH)

a) CHeI_[I/IaIIBHO MpCAHa3HAUYCHHBIC HJIM IMOATOTOBJICHHBLIC STYCHKN QJICKTPOXUMHUYCCKOT'O
BOCCTAHOBJICHUSI /ISl BOCCTAHOBJICHHSI YPaHa U3 OJHOTO BAJICHTHOTO COCTOSHHS B JPYroe st
o0oTalleHnsT ypaHa C HCIOJIb30BAaHUEM MPOIIEcca XUMHYECKOTO 00MeHa. MaTepHalisl sdeek,
HaXOOAIIUECCsI B KOHTAaKTC C TEXHOJIOTNYCCKUMU pacTBOpamu, JOJIDKHBI OBITH
KOPPO3UECTONKMMH K KOHIIGHTPUPOBAHHBIM PACTBOPAM COJISTHOM KHUCIIOTHI.

[HOACHUTEJIbBHOE 3AMEYAHUE

Karonuplii oTcek s4eiiku MOMKEH OBITH CIIPOSKTHPOBAH TakWM 00pa3oM, YTOOBI
MIPEAOTBPATUTH MIOBTOPHOE OKUCIICHHE YpaHa 10 00jIee BRICOKOTO BaJIEHTHOTO COCTOSTHUS. JIyist
yaepKaHWs ypaHa B KAaTOJAHOM OTCEKEe sYeiika MOXET HWMETh HEMPOHUIIAEMYTO
nuapparMeHHYI0 MeMOpaHy, W3TOTOBJICHHYIO M3 CHEHHAIbHOTO KAaTHOHHO-OOMEHHOTO
Matepuana. Katos cocTouT u3 COOTBETCTBYIOIIETO TBEPIOTO MIPOBOAHNKA, TAKOTO, KaK TpaduT.
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5.6.4.

5.6.5.

b) CHeI_[I/IaJIBHO MMPpECAHA3HAUYCHHBIC WJIN MMOATOTOBJICHHBIC CUCTEMBI IJIA U3BJICYHCHUA U)r4 nus3
OpPraHru4eCKoOro ImnoToKa, pEeryjarupoBaHWA KOHICHTPALMW KHUCJIOTBI U [JId 3allOJHCHUSA SYCCK
AJICKTPOXUMHYICCKOI'O BOCCTAHOBJICHHS HA IIPOU3BOACTBCHHOM BBIXOJC KaCKa/a.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOST M3 OOOPYJOBAHMS SKCTPAKIMHM pacTBopuTeneM i orroukn U™ m3
OPraHMYEeCKOr0 IMOTOKa B YKHUIKHHA pacTBOP, OOOPYJIOBaHMs BBIMAPUBAHHS W/WIN APYrOro
00OpyZOBaHUs ISl JOCTHXKECHHUS PETYJIMPOBKA M KOHTPOJIS BOJOPOJHOIO TOKAa3aTess,
HACOCOB WJIM JPYTUX YCTPOWCTB TepeHoca JUIs 3arlloNHEHHS SMYEEK AIICKTPOXUMHYECKOTO
BoccTaHoBNeHUs. OCHOBHAs 3ajJada KOHCTPYKIMA COCTOMT B TOM, YTOOBI H30€XaTh
3arpsA3HCHUS] TIOTOKA JKUJIKOCTH HOHAMH HEKOTOPhIX MeTaioB. CIlieloBaTeNbHO, TE YacTH
000pYIOBaHUSI CHUCTEMBI, KOTOpPbIC HAXOIATCS B KOHTAKTE C TEXHOJIOTMYECKHM MOTOKOM,
W3TOTABIIMBAIOTCS M3 COOTBETCTBYIOIIMX MATEPHANIOB (TaKUX, KaK CTEKIJIO, (TOPHPOBAHHbBIC
YIJIEBOIOPOHBIC MOJMMEPHI, Cyab(ar nonupeHuna, cyiabGoH moauddhupa U MPOIUTAHHBIN
CMOJIOH TpaduT), UITH 3aIIUIICHBI TOKPHITHEM U3 TAKHX MAaTCPHATIOB.

CucreMbl OATOTOBKYU MUTAHUS (XMMHYECKUA 00MeH)

CHeI_[I/IaJIBHO MNpCAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC CHCTEMBI JId IIPOU3BOJACTBA
MMATATCIIBHBIX PACTBOPOB XJIOpHJa ypaHa BBICOKOM YHCTOTHI AJI1 YCTAaHOBOK MO pa3ACiICHUIO
H30TONOB YpaHa METOAOM XUMHUYCCKOTO oOMeHa.

[HOACHUTEJIbBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOST U3 000PYAOBaHMS JJIsI PACTBOPEHNS, SKCTPAKIIMN PACTBOPUTEIIEM W/IITH
HOHOOOMEHHOTO O0OpYIOBaHMs JJIsl OYKMCTKH, a TaKKE JJICKTPOJUTHYCCKUX SUCCK IS
Boccranopnerns U™ wm U B U, B otux cucremax mpomM3BOISTCS PacTBOPH XJIOPHIA
ypaHa, B KOTOPBHIX COACPXKUTCS JIHIIb HECKOJBKO YacTed Ha MIUIMOH METaUTHYECKUX
BKJIFOUYEHHH, TaKWX, KaK XpOM, JKelle30, BaHAJWi, MONUOIEH W APYTHX JBYXBAJICHTHBIX HX
KaTHOHOB WJIM KaTHOHOB C OOJIbIICH BaJIEHTHOCTHEO. KOHCTPYKIIMOHHBIC MaTepHaibl s
37IEMEHTOB CHCTEMEI, B KOTOpOii 0bpabarsiBaeTcst U™ BBICOKOH UMCTOTBI, BKITIOYAIOT CTEKIIO,
(hToprpoBaHHBIE YTIIEBOJOPOIHBIE TOJIMMEPHI, TPA(UT, TTOKPHITHIA TONIHBUHII-CYIb(aTHBEIM
WK OU3(GUP-CyNbHOHHBIM IJIACTUKOM U TPOITUTAHHBIN CMOJIOH.

CucreMbl OKHCJIEHHA YPaHa (XUMHYECKHIT 00MeH)

CrienuanbHO TpeHa3HauYeHHbIEC WX TIOJITOTOBIICHHBIE CHCTEMBI TS OKUCITICHUS U® B U™ ms
BO3BpAIllcHUsS B KAacKal pa3lIciicHHs HM30TONOB ypaHa B IpoLEecce OOOTalleHHsS METOIO0M
XUMHUYECKOT0 OOMeEHa.

[HOSCHUTEJIbHOE 3AMEYAHUE

OTH CHCTEMBI MOTYT BKJIIOUATh Takoe 000pyI0oBaHKE, KaK:

a) 00opyAoBaHue [ KOHTAKTHPOBAHHUS XJI0pa U KUCIOPOZa C BOAHBIMU 3((IIoeHTaMu U3

4

0060pyJIOBaHUs paslieieHHsl HM30TONOB M JKCTpakiuuu obpasoBasmerocs U'W B
00EeTHEeHHBI OPraHWYECKUIl IMOTOK, BO3BPAIAOIINICS U3 TPOU3BOJICTBEHHOTO BBIXOJIA
KacKkasa;

b) 000pyIOBaHWE, KOTOpPOE OTHAENSEeT BOAY OT COJSIHOM KHCIOTBI, 4TOOBl BOda H

KOHLICHTPHUPOBAHHAA COJIIHAA KUCJIIOTa MOTIIN ObI OBITH BHOBB BBCACHBI B ITPOLIECC B
HY>KHBIX ME€CTax.
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5.6.6.

5.6.7.

5.6.8.

5.7.

BoicTpo pearupyioiiye HOHOOOMEHHBbIE CMOJIbL/aIcOPOEHTHI (MOHHBIIT 00MeH)

Beictpo  pearmpyromie  MOHOOOMEHHBIE  CMOJIBI ~ HJIM  AJCOPOCHTBI,  CIICLHAIBHO
IpeIHa3HauYeHHbIE WM OATOTOBJICHHBIE 7151 000TallleH!s ypaHa ¢ MCI0JIb30BaHUEM IIpoliecca
MOHHOTO 00MEeHa, BKJII0Yask MOPHUCTHIE CMOJIBI MAKPOCETYAaTON CTPYKTYphl W/HIN MEMOpaHHbBIE
CTPYKTYPHI, B KOTOPBIX aKTHBHBIC I'PYIIIBI XUMUYECKOT0 OOMEHA OTpaHUYEHbI OKPHITHEM Ha
MOBEPXHOCTH HEAKTHBHOI TOPHCTOI BCIIOMOIaTEIbHON CTPYKTYPBI, U JPYrHe KOMIIO3UTHBIE
CTPYKTYpHI B JII000H mpuemieMoil opme, BKITFOYasi YaCTUIBI BOJIOKOH. DTH HOHOOOMEHHbBIE
CMOJTbl/ancopOeHTsl UMEIOT AuameTphl 0,2 MM WM MeHee M JOJDKHBI OBITh XUMHYECKH
CTOMKMUMU TI0 OTHOIIIEHHIO K PAcTBOpaM KOHIIEHTPUPOBAHHOW COJITHOM KHMCIOTBI, a TaKkXKe
JOCTATOYHO TPOYHBI (PU3MYECKU, C TEM YTOOBI MX CBOMCTBA HE YXYALIAIACH B OOMEHHBIX
KoJIoHHaX. CMOJIBI/aicOpOSHTHI CTICNUATBHO MPEAHA3HAYSHBI IS TTOMYYeHHs] KHHETHKU OYCHb
OpICTporo OOMEHa W30TONOB YypaHa (IHTENBHOCTh moMyoOMeHa weHee 10 cekyHm) u
0071a1a10T BO3MOYKHOCTEIO PadoTaTh IpH Temrieparype B nuamnazone ot 100°C go 200°C.

Honoo0MeHHbIE KOJIOHHBI (MOHHBIH 00MEeH)

Humuaapudeckue KoJOHHBI quamerpoM Oosnee 1000 MM mist yaepKaHus W TIOAICPKAHUS
3aIOJTHEHHBIX CIIOEB HOHOOOMEHHBIX CMOJI/aJIcCOPOSHTOB, CIICIHATIBHO MPEAHA3HAUYCHHBIC WITH
TIOJITOTOBJICHHBIE [Tl 0OOTAIlleHHsT YpaHa C UCIIOb30BaHUEM HOHOOOMEHHOTO Tporiecca. DTH
KOJIOHHBI ~HW3rOTOBJICHBI M3 MarepuaiioB (TakuX, Kak THTaH WM (QTOPUPOBAHHBIC
VIJICBOJIOPOJHBIC  TOJNIUMEPHI), CTOMKMX K  KOPPO3WHM, BBI3BIBAEMON  PacTBOpPaMU
KOHIIEHTPHPOBAHHOW COJITHON KHCIIOTHI, WM 3alUIICHBI TIOKPBITHEM M3 TaKHX MAaTEpPUaIOB U
crocoOHBI paboTath mpu Temreparype B auanaszone oT 100°C mo 200°C u maBieHUHW BHIIIS
0,7 MITa (102 dyHT/KB. AtO¥M).

HonooOMeHHbIe cucTeMbl pediiokca (MOHHBIH 00MeH)

a) CrienManbHO TpeHA3HAYCHHBIC WM IOJTrOTOBJICHHBIC CHCTEMbl XHMHYECKOTO WU
ANEKTPOXHUMHUYUECKOTO BOCCTAHOBJICHHS JUI PErCHEpalldi pearcHTa(0B) XHUMHUECKOTO
BOCCTaHOBJICHHS, CITOJIE3YeMOT0(bIX) B KacKaiax HOHOOOMEHHOTO 00OTaIleHu!s YpaHa.

b) CrienuanbHO TpeHA3HAYCHHBIE WM TOJTrOTOBIICHHBIE CHCTEMBl XHMHYECKOTO WITH
JNEKTPOXUMHUYECKOTO OKHCIICHHS JUIS pereHepanydy peareHTa(0B) XHMHUYECKOTO
OKHUCIICHUSI, KCIIOJIb3yeMOT0(bIX) B KacKaJlax HOHOOOMEHHOTO 00O0TaleH s ypaHa.

I[NOACHUTEJIBHOE 3AMEYAHUE

B nporecce HOHOOOMEHHOTO 00OTAIEHUS B KQUECTBE BOCCTAHABIUBAIOIIETO KATHOHA MOKET

WCIIONB30BAThCS, ~HANPHUMEp, TpexBaleHTHei turam (Ti®), M B oJToM ciyuae
o+ v

BOCCTAHOBHTEJIbHAs cucTeMa Gyier BeipaGateBath Ti' mocpencTBoM BoccTaHoBerns Ti™,

B mporiecce B KkauecTBE OKHCIHTENST MOXET HCIOJB30BATHCS, HANpPUMEp, TPEXBAJICHTHOE
3 3

xene3o (Fe™), u B 3TOM citydae cuctema oKkucieHus OyeT BbipadatsiBath Fe'™ mocpencTtsom

okucnenns Fe™.

CnenuajbHO npeaHasHAaYCHHbIC WJIM IIOATOTOBJICHHBbIC CHCTEMbI, 060pyImBaHne H
KOMIIOHCHTDI VISl UCIIOJIb30BAHUA B JIA3€PHbIX 000raTUTEIbHBIX YCTaHOBKAaXxX

BBO/JJHOE 3AMEYAHUE

CymiecTByOIMe CUCTEMBI JJIsi OOOTAaTUTENBHBIX IIPOIECCOB C HCIOJIH30BAaHUEM JIa3epOB
JETIATCS. Ha JIBe KaTeropuu: Te, B KOTOPBIX paboyell cpeloil SBISIOTCS Mapbl aTOMapHOTO
ypaHa, # T¢, B KOTOPBIX paboueli cpenoil sSBISIOTCS Maphl ypaHOBOTO coeamHeHus. OOmpmMu
Ha3BaHUSAMH JJIsI TaKHUX TPOLECCOB SIBISIOTCA: TE€pBas KAaTeropus - Jla3epHOE pas3zesieHue
M30TONOB 1O Meroxy aroMapHbelx mapoB (AVLIS umm SILVA); Bropas xareropus -

20



5.7.1.

5.7.2.

5.7.3.

MOJIEKYJISIPHBIN MeTon JazepHoro pasaencHus u3oTornoB (MLIS mwmu MOLIS) u xumudeckas
peakys MOCPeNCTBOM H30MparensHoi mo wu3otomaM JjazepHoil aktuBammu (CRISLA).
Cuctemsbl, 000pyJOBaHHE W KOMITOHEHTHI JJISl YCTAaHOBOK JIA3€PHOTO OOOTAIIECHHS BKIFOYAIOT:
a) yCTpoiicTBa I TOJaYM TIApOB  METAUTMYSCKOTO ypaHa (i1 HW30HMpareabHOM
(OTOMOHM3AIMK) WK YCTPOMCTBA Ui TOAAYM TAapOB YPaHOBOTO COCAMHEHUS (I
(hoTomucconav I XUMAYECKOW aKkTHBaIuK); b) ycTpoicTBa A cOopa 000TalleHHOTO |
00eTHEHHOTO METAJUIMYECKOTO ypaHa B KadecTBe 'MpomykTa" W "XBocTOB" B TIEpBO
KaTEeropvy M yCTPOUCTBA JUIsi cOOpa pa3ioKEeHHBIX M BBIIICAIINX U3 PEAKIUH COSTUHEHHH B
KauecTBe "MpoAykTa' M HeoOpabOTaHHOTO MaTepHuala B KadecTBe "XBOCTOB" BO BTOPOIi
KaTeropuu; ¢) pabodyme Ja3epHBIE CUCTEMBI I M30MpPATELHOTO BO30YKICHUS H30TOITOB
ypaHa-235; u d) o0opymoBaHHe 151 MOJrOTOBKH [MOJIauu U KOHBEPCUH MPOayKTa. Benencrue
CIIOKHOCTH CHEKTPOCKOIIMM AaTOMOB M COGOMHEHHWH YypaHa MOXeT HOTpeOOBaThCs
UCIIONTL30BaHME JIF0O00H U3 PAIa UMEIOIIXCS JTA3EPHBIX TEXHOIOTHH.

[HOACHUTEJIbBHOE 3AMEYAHUE

MHorre u3 KOMIIOHEHTOB, IIEPEUYHCIICHHBIX B 3TOM paszeie, BCTYNAIOT B HEMOCPEICTBEHHBIN
KOHTAKT C NIapaMU METAJUIMYECKOTO ypaHa WM C )KUJKOCTBIO, WIHA ¢ TEXHOJOTHYECKUM Ta30M,
cocrosiuM u3 UFg wim cmecu u3 UFq u apyrux rasos. Bee OBEpXHOCTH, KOTOPBIE BCTYHAIOT
B KOHTAKT ¢ ypaHoM WiH UFs, MOTHOCTBIO U3TOTOBIIEHBI U3 KOPPO3HUECTONKIX MaTEpHaIOB MU
3allMIIEHbl MOKPBITUEM W3 TaKuX MarepuanoB. s wenel pasnena, OTHOCAILIErocs K
KOMIIOHEHTaM 00O0pYyIOBaHUS ISl J1a3epHOTO OOOTaIlleHUs], MaTepUalibl, CTOWKHE K KOPPO3HH,
BBI3BIBAEMON NTapaMy WU JKUIKOCTAMH, COAEPKAIIUMH METAIIMYECKUN YpaH WM ypaHOBBIE
CILIaBBI, BKJIFOYAIOT MOKPBITEI OKCHUIOM UTTPHUS IpaduT U TaHTaN; U MaTepHaibl, CTOMKHE K
Koppo3uu, Bbi3biBaeMoi UFg, BKIIOYAIOT Menb, HEP)KABEIOIIYI0 CTajlb, AJTIOMUHUM,
AIIOMHUHHEBBIE CIUIABBI, HUKEIb WM CIUIaBhI, copepxkamue 60% Hukens u Oonee, u CTOWKUE K
UF4 nomHOCTBIO (PTOPHUPOBAHHBIE YTIICBOAOPOAHBIE OIUMEPBL.

Cucrembl Belnapuanus ypana (AVLIS)

CrienManbHO TMpEJHA3HAYCHHBIC WM TIOATOTOBJICHHBIC CHCTEMbI BBIAPHBAHUS YpaHa,
KOTOPBIC COAEPIKAT BHICOKOMOIIHBIC MTOJOCOBBIC MIIH PACTPOBBIC DIICKTPOHHO-TYYEBBIC MyIITKH
¢ TIepemaBacMoii MOIITHOCTRIO Ha MHUIIIEHB Oojiee 2,5 kKB1/cM.

CucreMbl 1151 00paGoOTKH KUIKOMeTaNINYeckoro ypana (AVLIS)

CrienManbHO TPeHA3HAYCHHBIC WM TOJTOTOBJICHHBIC CHCTEMBI JUIS OOPaOOTKH JKUIKOTO
MeTalyia JJIs PAcIUIaBIEHHOTO YpaHa WM YPaHOBBIX CIUIABOB, COCTOSIIAE W3 THTIIEH U
OXJTKIAIOIIETO 000PYMOBAHMS TS THTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turnu u 1pyrue KOMIOHEHTBI 3TOW CUCTEMBI, KOTOPbIE BCTYIAIOT B KOHTAKT C PACILIABICHHBIM
YPaHOM WM YPAHOBBIMU CIUIABAMH, W3TOTOBJICHBI U3 KOPPO3UECTOMKUX U TEPMOCTOMKHX
MaTE€pHaJIOB WM 3allUIIEHBI MOKPHITHEM W3 TaKUX MaTepuaioB. lIpueMieMsle MaTepHalsl
BKJTIOYAIOT TAHTAJ, TIOKPBITHIA OKCHIOM UTTPUS rpaduT, rpaduT, TOKPBITHI OKUCIIAMU JPYTUX
PEAKO3EMENBHBIX JIEMEHTOB HIIU UX CMECSIMMU.

Arperatsbl 115 coopa "'mpoaykra' u ""xBocTOB' MeTajuImueckoro ypasa (AVLIS)

CrienmanbHO TIpefHa3HAa4YeHHBbIE WM TOATOTOBJIEHHBIE arperatsl it cOopa "mpomykra' u
"XBOCTOB" METAJUIMYECKOI0 YpaHa B KUIAKOHN MM TBEPIOU GopMme.
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

[HOACHUTEJIbBHOE 3AMEYAHUE

KoMITOHEeHTBI 3THX arperaroB M3rOTOBJICHBI U3 MaTEPUaJIOB, CTOMKUX K HarpeBy M KOPPO3HH,
BBI3bIBAEMOM ITapaMH METAJUTMUYECKOI0 YpaHa WM JKUAKOCTBIO, MU 3aLIUIIEHbI IOKPHITUEM H3
TaKUX MaTepuajoB (TaKuX, KaK MOKPBHITBIA OKCHAOM WTTpUS IpaduT WM TaHTal) U MOTYT
BKJIIOYATh B ceOs TpyOOIPOBOIbI, KIalaHel, MTyLepa, "kenoda", BBOABI, TETIIOOOMEHHUKN H
KOJUICKTOPHbIE IUIACTHHBI AJISI MarHUTHOTO, 3JIEKTPOCTaTHMYECKOrO WM APYTUX METOOB
paszeneHus.

Kosxyxu paspesmrensnoro moayJs (AVLIS)

CrienMaibHO MpeIHa3HAYCHHBIC WIIM TIOATOTOBJICHHBIC IIMJIMHAPHUYSCKUE WU MTPSIMOYTOJBHEIC
Kamephbl Ul TIOMEIICHHS B HHUX HCTOYHHMKA MApOB METAUTHYECKOrO YpaHa, dJICKTPOHHO-
JYYEBOU TMYIIKH 1 KOJUIEKTOPOB "mipoaykTa" u "XBOCTORB".

[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXU UMCIOT MHOXCCTBO BXOIHBIX OTBepCTI/Iﬁ UL moJavyu 3JICKTPOIIUTAHUA U BOJBI,
OKHa [JId JIa3€PpHBIX ITYy4YKOB, COC,I[I/IHCHPIP'I BAKyyYMHBIX HACOCOB, a4 TAKXKC IS TUArHOCTUKHU U
KOHTPOJII KOHTPOJIBHO-U3MCPHUTCIIBHBIX HpI/I60p0B. OHH HMEIOT HpI/ICHOCO6J'IeHI/I$I JUIA
OTKPBITUA U 3aKPBITUA, 9TOOBI 00ECIICUNTE O6CJIy>KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB.

CBepx3BYKOBbI€ pacmimpureabHble comia (MLIS)

CrernuansHO TpegHa3HAuYCHHBIE WM IOATOTOBJICHHBIE CBEPX3BYKOBBIC DPACIIHPUTEIHHBIC
coria g oxiaxaenus: cmeceit UFg u Hecymero raza go 150°K unu Huke 1 KOppO3UECTOHKUE
K UF6

Koanexropsl npogykra natugropucroro ypana (MLIS)

CrenuansHO TpeIHa3HAUYEHHBIE WM MOJITOTOBICHHBIC KOJUIEKTOPHI TBEPIOTO MPOIYKTa
nsatagTopuctoro ypana (UFs), cocrosime w3 QuiibTpa, KOJUIEKTOPOB YIApHOTO HITH
ITUKIIOHHOTO THIIA WK UX COYCTaHUN M Koppo3uecToiikue k cpeae UFs/UFs.

Kommnpeccops1 UF6/necymiero raza (MLIS)

CrernuansHO TIpeAHA3HAYCHHBIC WM IOATOTOBICHHBIE Kommpeccopbl it cmeceit UFg u
HECYIIero raza s JnuTensHod oskcrumyaramu B cpeae  UFg. KommoneHTsl  3THIX
KOMIIPECCOPOB, KOTOphIe BCTYMAIOT B KOHTAKT C HECYIIMM Ta30M, W3TOTOBIICHBI W3
kopposuectoiikux Kk UFs MaTepranoB WiM 3allUIlEHbl TOKPHITUEM U3 TAKUX MAaTEPUAIIOB.

Ynnornenusi Bpamaromuxcs sajios (MLIS)

CrenuansHO TNpeIHA3HAUYCHHBIC WIM TOATOTOBJICHHBIC YIUIOTHEHMS BPAILAIOLIUXCS BajoB,
YCTAaHOBJICHHBIE Ha CTOpOHE IIOJaYd W HA CTOPOHE BBIXO/AA [UIA YIUIOTHEHHS Baja,
COCIUHSIIOIIETO POTOP KOMIIPECCOpa ¢ MPHUBOTHBIM JBUTATENIEM, C TEM YTOOBI 00ECICUNThH
HAJICKHYI0O TepMETH3aINI0, TNPEAOTBPAIIAIONIYI0 BBIXOJ TEXHOJOTHYECKOTO Ta3a WIU
HaTeKaHWe BO3/IyXa WM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOK KaMepy KoMIIpeccopa, KoTopast
3anoiaHeHa cMecbto UFg 1 Hecyiero rasa.

Cucrembl ¢propupoBanusi (MLIS)

CrienManbHO TpeHA3HAYCHHBIC WJIM MOJTrOTOBJICHHBIC CHCTeMbI it GropupoBanus UFs (B
TBepaoM coctostnumn) B UF¢ (Taz).
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5.7.10.

5.7.11.

5.7.12.

[HOACHUTEJIbBHOE 3AMEYAHUE

OTH cucTeMbl NpenHa3HaueHsl A1t ¢propupoBanust coopannoro nopomka UFs B UFg B memsix
mocyenyromnero coopa B KOHTeHHepax MpoAyKTa WM IS momadn B Omokn MLIS mms
JOTOJIHUTENBHOTO oborameHus. [Ipy npuMeHeHNH OJJHOTO TOAXO0Ja peakiys (GTOPHUPOBAHUS
MOKET OBITh 3aBeplLICHa B Mpeleiax CHCTEMBl Pa3/esICHUs] M30TOIOB, IZIe WACT Peakuus U
HETIOCPEICTBEHHOE W3BJICUCHHE M3 KOJUICKTOpOB 'mpomykta". Ilpm mpuMEHEHWH Ipyroro
noxaxona nopomok UFs Moxer ObITh M3BIEUEH/TIEpeMelieH U3 KOJUIEKTOPOB "MpoaykTa" B
NOAXOMASAIINA peakTop (HampuMep, PeakTop C ICEBIOOXKIKEHHBIM CIIOEM KaTalh3aTopa,
TEIMKONIANBHBIA peakTop WM JKapoBas OalrHs) B mesx GropupoBaHus. B obomx cimydasx
UCTIOJB3yeTCs 000pyJOBaHUE ISl XpaHEHUs W TepeHoca ¢ropa (WM JAPYrux MpUEMIIEMBIX
(dTopupyromux peareHToB) U s coopa u neperoca UF.

Macc-cniektpomerpsl/ncrounnkn nonos UF, (MLIS)

CrienuanbHO TIpeHa3HauYeHHbIE WK MTOIrOTOBJICHHBIC MAarHUTHBIE WITH KBAIPYTIOIBEHBIE Macc-
CIICKTPOMETPHI, CITOCOOHBIE TPOW3BOIUTH MPSMOKW OTOOp TIpoO TIomaBaeMOi  MAacCHl,
"mpoxykta" oM "XBOCTOB" M3 Ta3oBbIX MOTOKOB UF¢ M oOmamaroiue MOJHBIM Ha0OpOM
CJICAYIOIINX XapaKTePUCTHUK:

1. yIeNnbHas pa3penarmnas CHoCOOHOCTh 1Mo Macce cBhiie 320;

2. coaepkaT HMCTOYHHUKM HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMa WIM MOHCIA HIIHU
3alIANICHHBIC ITOKPBITUEM U3 HUX, UJIN HUKCIIUPOBAHHLIC,

coACpiKaT MOHU3AIIMOHHBIC HICTOYHUKU C 60M6ap):[HpOBKOI>i QJICKTPOHAMMU

4, coJiepKaT KOJUICKTOPHYIO CHCTEMY, IIPUTOMHYIO [T M30TOITHOTO aHaJIk3a.
Cucrembl noavyu/cucTeMbl 0TBoAA "'mpoaykra' u "xsocroB' (MLIS)

CHeI_[I/IaJIBHO NMPpCAHA3HAYCHHBIC WM MOATIOTOBJICHHBIC TCXHOJIOTUYECKUE CHUCTEMBI HIIN
060py/:[0}33H1/Ie JJI 000raTUTEILHBIX YCTAaHOBOK, U3T'OTOBJICHHBIC U3 KOppOSHeCTOﬁKHX k UF 6
MAaTCpUaIOB, NI 3allIUIICHHBIX IMTOKPBITUEM U3 TAKUX MATCPUAJIOB, BKIIFOYAIOIINC!

a) NUTAIONIME ABTOKJIABBI, TEYH WM CHCTEMbI, HCIojb3yemble it momadu UFg s
npoiiecca 00oramieHus;

b) necyOnmuMaropel (MM XOJIOJHBIE JIOBYIIKH), WCIOJNB3yeMbIe ISl  BBIBEJCHUS
narperoro UFy 13 mpotiecca oborarieHust 11 MOCIeIYIONIEro MepPeMEICHHIS;

c) CTaHIMM OTBEP)KICHUS WM OXIDKEHUS, HUCIoNb3yeMble Ui BbiBeaeHus UFg 13
npotiecca oborameHus myTeM cxatus u nepeBoga UFq B xkuakyro wiu TBepayto Gopmy;

d) CTaHIMM 'mpoxykra" wiMm "XBOCTOB", wucmonp3dyemble uid nepeMemieHus UFg B
KOHTEHHEPBI.

Cucrembl otaesiennss UFg ot Hecymero raza (MLIS)

CrienyanbHO TpenHa3sHAaYeHHBIE WM TIOATOTOBIEHHbIE TEXHOJIOTHUECKHE CHUCTEMBI IS
oraenennst UFg oT Hecymiero raza. Hecymumm razoM MokeT OBITH a30T, aproH WM APYTOH ras.

[HOACHUTEJIbBHOE 3AMEYAHUE
OTH cHCTEMBI MOT'YT BKJIIOUATh TaKoe 000PYIOBaHKE, KaK:

a) KpHOTCHHBIC TEIUIOOOMEHHHKM WM  KPUOCENapaTropbl, CIIOCOOHBIE  CO3/aBaTh
temnepatypsl -120°C unu MeHee, Wiu
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

b) OJOKM KPHUOTEHHOTO OXJaXKICHHs, CIOCOOHBIE co37aBaTh Temreparypsl -120°C win
MeHee, WU

¢) xomomusle ToBymKku UFs, criocoOHbIe co3maBaTh Temmeparypsl -20°C nim MeHee.
Jlazepuble cucremsl (AVLIS, MLIS u CRISLA)

Ha3epbl WK JIa3€PHBIC CHUCTEMBI, CICIHUAIBHO MPE€AHA3HAYCHHBIC WM IMOATOTOBJICHHBIC IJIA
pa3acyiCHrd U30TOIOB YpaHa.

[HOACHUTEJIbBHOE 3AMEYAHUE

Jlazepras cucrema mporiecca AVLIS 00BIMHO COCTOMT W3 NIBYX JIa3epoB: Jia3epa Ha mapax
MeIM W J1a3epa Ha kpacurensx. JlaszepHas cmcrema mist MLIS oOBIMHO COCTOMT W3 Jiasepa,
pabotarommero Ha CO, WM SKCUMEPHOTO Ja3epa W MHOTOXOJOBOM ONTUYECKON SUEHKH C
BPAIIAIONIMMHUCS 3epKallaMi Ha 00enX CTopoHax. (s na3epoB WIIM JIa3epHBIX CHUCTEM TIPH
obomx Tmporeccax TpeOyeTcss CTaOWIM3aTOp CIIEKTPOBOW YacTOTHI JJIsi padOTHI B TEUYCHHE
JUTUTEITBHBIX TIEPHOJIOB BPEMEHH.

CnenuajbHO NnpeaAHasHAYCHHbIC WJIM IIOATOTOBJCHHBIC CHCTEMbI, 060pyImBaHne H
KOMIIOHEHTBI JJIs MCIOJIb30BaHMs HAa 000raTUTEIbHBIX YCTaHOBKaxX C MNJa3MCHHBIM
pasaejIeHuEM

BBOJIHOE 3AMEYAHUE

Ilpu mporiecce TIA3MEHHOTO paseeHus TIa3Ma, COCTOSINAs W3 HOHOB ypaHa, MPOXOIUT
uepe3 IIEKTPHUECKOE MOJIe, HACTPOGHHOE HA YaCTOTY HOHHOTO pe3oHanca U™, ¢ TeMm 4ToGbI
OHH B IIEPBYIO OYEPEIb NOITIOIAIN SHEPIUIO U YBECIIMIMUBAJICA IUaAMETP UX I]_ITOHOpOO6p33HI)IX
op6ur. MoHBI ¢ MPOXOXKICHHEM MO OOJBIIEMY THAMETPY 3aXBaTBIBAIOTCS ISl 0Opa3OBaHUSI
npoykta, oGoramensoro U™, Ilmasma, KoTopas oOpa3oBaHa IOCPEICTBOM HOHH3AIHH
YpPaHOBOTO TMapa, CONCPKHUTCS B BaKyyMHOW KaMepe C MAarHUTHBIM TIOJIEM BBICOKOU
HAIPSHKEHHOCTH, OOpa30BaHHBIM C TOMOIIBIO CBEPXIMPOBOANICTO MariHuta. OCHOBHBIC
TEXHOJIOTHYECKHAE CHCTEMbI IMPOIECCa BKIIFOYAIOT CHCTEMY TCHEpaIlMi YPAaHOBOW TILIa3MBbl,
pa3IeUTebHbII MOYJIb CO CBEPXIIPOBOISIIIMM MAarHUTOM M CHCTEM H3BJICUCHUS METaJLIA TS
cOopa "mpoaykra" u "XBOCTOB".

MuKpOBOJIHOBBIE HCTOYHHKH YHEPTUH U AHTEHHBI

CrienMaibHO MPeHA3HAYCHHBIC WK TIOATOTOBJICHHBIC MUKPOBOJIHOBBIE HCTOYHUKHU SHEPTHU U
AaHTEHHBI Ui TeHepallul WM YCKOPSHHS HWOHOB W  OONANaroIiue  CIeAyIOMIUMHI
xapakTepuctukamMu: yactota Bbiie 30 [T u cpeiHas BBIXOJIHAS MOIIHOCTH JIJIsi TeHEpaIluu
noHoB 6oiee 50 kBT.

CosteHOMIBI 17151 BO30Y KIeHUsI HOHOB

CrienManbHO TIpeHa3HAYCHHBIE WM TOJTOTOBIICHHBIC COJICHOMIBI Uil PaJlOYacTOTHOTO
BO30y’KIE€HHS HOHOB B 1uana3zoHe 9acToT 6osnee 100 xI'11 11 criocoGHBIE paboTaTh MpU CpeaHei
MorHocty 6onee 40 kBT.

CucTteMbl reHepauuy YPaHOBOIi IIA3MbI

CrienanbHO TIpeHa3HAYEHHbIE WM TOJATOTOBICHHBIE CHUCTEMBl TEHEpalnd YPaHOBOI

IL1a3MBbl, KOTOPBIE MOTYT COIEPKATh BHICOKOMOIIHBIE TI0JIOCOBBIE MIIM PACTPOBBIE AIEKTPOHHO-
JydeBble MYILIKH C ITepelaBaeMOi MOIIHOCTBIO Ha MUIIEHB Oostee 2,5 kKB1/cMm.
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5.84.

5.8.5.

5.8.6.

5.9.

CucreMbl 11 00padOTKH KMIKOMETAJIMYECKOr0 YpaHa

CriermuansHO TIpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIE CHUCTEMBI JJISI OOpaOOTKH IKHIKOTO
MeTajula JJIsl PacIUIaBICHHOIO YypaHa WM YPAaHOBBIX CIUIABOB, COCTOSIIME W3 TUTICH U
OXJIZXKJTAFOIIIETO OOOPYIOBAHUS [UTSI TUTIICH.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turnu u apyrue KOMIOHEHTHI 3TOH CUCTEMBI, KOTOPbIE BCTYIAIOT B KOHTAKT C PACIUIaBJICHHBIM
YpaHOM WM YpPaHOBBIMH CIUIaBaMM, H3TOTOBJIEHBI M3 KOPPO3HUECTOMKHMX W TEPMOCTOMKHUX
MaTepraioB WM 3aIlUIICHBl MOKPHITHEM U3 TaKUX MarepHainoB. lIpuemiieMble MaTepHabl
BKJIIOYAIOT TAHTAJI, IIOKPBITHIA OKCUIOM UTTpUs rpaduT, rpaduT, TOKPHITHIA OKUCIAMHU JPYTHX
PEIKO3EMEIIbHBIX SIEMEHTOB MIIU UX CMECSAMH.

Arperarsl 1151 cOopa ""'mpoaykra' u "'XBOCTOB' MeTAJUINYECKOI0 YPaHa

CrnennaibHO TpeHAa3HAYCHHbIC WM MOATOTOBIEHHBIC arperartsl sl cOopa "mpomykra' u
"XBOCTOB" MJIi METAJUIMYECKOTO ypaHa B TBepmod ¢opme. OTH arperatel st cOopa
W3rOTOBJIEHBI M3 MAaTepHalioB, CTOMKHX K HarpeBy M KOpPpPO3UM, BBI3BIBAEMOM MapamMu
METaJUIMYECKOTO YpaHa, TaKuX, KaK TpaduT, MOKPBITHIH OKCHIOM WTTPUSl, WIA TaHTAJ, HJIH
3aIIUILEHBI TOKPHITHEM N3 TAKHMX MaTepHAaJIOB.

Koskyxu pa3neauTesibHOro MOAYJIs

[unueapudeckne KaMmepbl, CHELHUaNbHO IpeJHAa3HAYCHHbIE WM IIOATOTOBJICHHbIE IS
UCTIONIb30BaHUSI Ha OOOTaTHTENBHBIX YCTAHOBKAaX C IUTA3MEHHBIM pasfelieHHueM, st
MIOMEIIEHNS B HUX MCTOYHHMKA YPaHOBOH IJIa3Mbl, SHEPTETHYECKOTO COJICHONIA PaJ04acTOThI
U KOJUIEKTOPOB "MpOayKTa" U "XBOCTOB".

[NOACHUTEJIbHOE 3AMEYAHUE

Otn KOXYXH HWMCHT MHOXCECTBO BXOIHBIX OTBepCTI/Iﬁ Ul mogadyu  SJICKTPOITUTAHNA,
COGIII/IHCHI/IfI III/I(i)(i)y3I/IOHHI)IX HaCOCOB, a TAKKE JIA NUArHOCTUKHU W KOHTPOJIA KOHTPOJIbHO-
NU3MCPUTCIIBHBIX HpI/I60p0B. OHH HMEIOT HpI/ICHOCO6J'ICHI/IH 11 OTKPBITUA U 3aKPBITUSA, YTOOBI
00ecIeunTh O6CJ'Iy)KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB M U3IOTOBJICHBI U3 COOTBCTCTBYIOIINX
HEMAardiMTHBIX MaT€prajioB, TAKMX, KaK HEPIKaBCIOIIas1 CTallb.

CnenuajbHO NnpeaHasHAYCHHbIC WJIM IIOATOTOBJCHHBLIC CHCTEMbI, 060pyL[OBa}me H
KOMIIOHEHTDI VISl UCIIOJIb30BAHUA HA YCTAHOBKAX 3JICKTPOMArHUTHOI' 0O odorameHust

BBOJIHOE 3AMEYAHUE

[Ipu 31eKTPOMArHUTHOM TIPOIECCE HOHBI METAJUTUUECKOTO ypaHa, TIOJTyYeHHBIC TIOCPEIICTBOM
MOHU3AINY MUTatoero Marepuana u3 coneit (00sraHo UCly), yCKOpSIOTCS M MTPOXOIAT Yepes
MAarHuTHOC MOJIE, KOTOPOC 3aCTaBJIACT MOHBI PA3JIMYHBIX U30TOIIOB MPOXOAUTH IO Ppa3JIMYHbIM
HarnpapiicHusIM. OCHOBHBIMU KOMITOHEHTaMH 3JICKTPOMArHUTHOTO HK30TOIHOTO Cernaparopa
SBISIOTCA:  MArHUTHOE TMOJie JUISl OTKJIOHCHHS/Pa3feNeHuss HW30TOMOB HOHHOTO MyYKa,
WCTOYHUKA HOHOB C €ro CHCTEMON YCKOPEHHWS, U CHUCTeMbI cOOpa OTJIEICHHBIX HOHOB.
BcroMorarenbHble CUCTEMBI [T 3TOT0 MPOIIECCca BKIIIOYAIOT CUCTEMY CHA0KEHHUSI MarHUTHOMN
SHEPTUeH, CHCTEMbI BBICOKOBOJITHOTO MUTAHUS MCTOYHWKA MOHOB, BAKYYMHYIO CHUCTEMY U
OOMMpHBIE CHCTEMBI XUMHUYECKOW OOpa0OTKA IJII BOCCTAHOBJICHHS TIPOAYKTa U
O‘II/ICTKI/I/peFeHepaHI/H/I KOMIIOHCHTOB.
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5.9.1.

5.9.2.

5.9.3.

DJIeKTPOMarHUTHBIE CenapaTopbl H30TONOB

SHCKTPOMaFHHTHLIe cernapaTopbl H30TOIIOB, CIICIaJIbHO MNpCAHA3HAYCHHBIC nim
IMOATOTOBJICHHBIC IS Pa3ACICHUA H30TOIIOB YpaHa, u 060pyz[0BaHHe U KOMIIOHCHTBI JIA
9TOI'0, BKJIFOYasi:

a) HcTouHNKY HOHOB

CrenuanbHO ~ MpeAHA3HAuUeHHblE WM TOATOTOBJEHHBIE  OTHAENBHBIE WU
MHOTOYMCJICHHBIE WCTOYHMKHM HOHOB YpaHa, COCTOSIME W3 HCTOYHHUKA Iapa,
MOHU3aTOpa M YCKOPHUTENS IMy4Ka, U3TOTOBJIEHHBIE M3 COOTBETCTBYIOIIUX MaTepHAaJIOB,
TaKHX, Kak rpaduT, HepKaBerolas CTallb I Me/lb, U CIOCOOHBIX 00eCTIeunBaTh OO
TOK B Ty4ke MOHOB 50 MA uiu OoJee.

b)  KomiekTopsl HOHOB

KommekropHble TUTACTHHBI, MMEIONIHE JBE WM Oojiee IMEIW W TIa3a, CHEIHAIbHO
NpEeHA3HAYCHHBIC WM TMOJATOTOBJICHHBIC il cOOpa MyYKOB MOHOB OOOTAICHHOTO U
00CTHEHHOTO ypaHa W M3TOTOBJICHHBIC M3 COOTBETCTBYIOIIMX MAaTEpUAJIOB, TAKHX, KaK
rpaduT WK HepKaBEIOIIas CTallb.

c¢)  BakyymHble KOXyxu

CrienmanbHO TIpeIHa3HAuYeHHbIE WM TOJATOTOBJICHHBIE BaKyyMHBIE KOXKYXH IS
QJICKTPOMAriuTHBIX  CCTIapaTOpOB ypaHa, M3IrOTOBJICHHBIC M3 COOTBETCTBYIOLINX
HEMAarHUTHBIX MaTepHaJIOB, TaKUX, KaK HEPXKABEIOIIas CTallb, U MpeIHa3HAUYCHHBIE IS
pabots! pu masnenuu 0,1 [1a wmm Hioke.

[NOACHUTEJIBHOE 3AMEYAHUE

Otn KOXYXH CIICHUAJIBHO NPE€AHA3HAYCHBI JId MNOMCEHUICHUA B HHX HWCTOYHHUKOB HOHOB,
KOJUICKTOPHBIX IUIACTUH U BOAOOXJIAXKIAACMBIX BKJIQJBIIICH X UMCIOT HpI/ICHOC06J'IGHI/IH JJIA
COGILI/IHCHI/Iﬁ ,Z[I/I(l)(l)y3I/IOHHLIX HaCOCOB U HpI/ICHOCO6J'IeHI/I$I U1 OTKPBITHSA U 3aKPBITUA B LICITIAX
H3BJICYCHHUA U 3aMCHBI O TUX KOMIIOHCHTOB.

d) MarsuTHbIC HOJIOCHBIC HAKOHCUHHKH

CrenuansHO TpeTHa3HAUYCHHBIC WM TOATOTOBJICHHBIC MATHUTHBIC —IIOJFOCHEIC
HAKOHCUHHKH, WMCIONIME IUaMeTp Oosiee 2 M, HCHONB3yeMbIe Ui OOeCIeYeHUsI
MOCTOSTHHOTO MAarHUTHOTO TIOJS B DJIEKTPOMArHUTHOM CeTapaTope W30TOINOB W IS
TIepeHOCca MAarHUTHOTO OISt MEXKIY PacIIONIOKEHHBIMH PSIIOM CETTapaTOpaMH.

BbICOKOBOJIbTHbIE HCTOYHUKH NMUTAHUSA

CrienyanbHO TpeHa3HaYEHHBIE WIH TTOATOTOBIEHHBIE BEICOKOBOJIBTHBIE HCTOYHUKHU MTUTAHUS
JUTSl UICTOYHMKOB MOHOB, 00JIa/1atoIie OJHBIM Ha0OpOM CIIEAYIOMINX XapaKTEPUCTHK: MOTYT
paboTaTh B HEMpPEPhIBHOM peknuMme, BbixomHoe Hampspkerue 20 000 B wmu Gonee, BBIXOTHOM
Tok 1 A wm Gosiee u crabunm3zanus HanpspkeHus: MeHee 0,01% B TeueHue 8 yacos.

HCcTOYHNKH NUTAHMS JIEKTPOMArHuTOB

CrienyanbHO TpeAHAa3HAYEHHBIE WM TOATOTOBJICHHBIE MOIIHBIE WCTOYHHKH IUTAHUS
MOCTOSIHHOTO TOKA I DJICKTPOMAarHUTOB, OO0JaJaloIiue IOJHBIM HaOOpOM  ClEIYIOMINX
XapaKTePUCTHUK: BEIXOMHOW TOK B HempepslBHOM pexnme S00 A wmm  Oonee  Tipu
Hanpspkeann 100 B vnm Oonee, pu cTabunm3anuy Mo ToKy ik Hanpspkenuto Meree 0,01% B
TEueHHe 8 4acoB.
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YcraHoBKHU U1 NPOM3BOACTBA THAXKEI0i BOAbI, JeTepUs U JieiiTepueBbIX COeJUHEHUI 1
o0opynoBaHue, CrieMAIBHO PeHA3HAYEHHOE WJIM MOAr0TOBJIEHHOE 1J15 3TOr0

BBO/IHOE 3AMEYAHUE

Tsokenyr0o BOAY MOXXKHO TMPOW3BOJWTh, HCIONB3YS pasiuuHble mporecchl. OmHaKo
KOMMEPUECKH BBITOJHBIMH SIBISIFOTCSI JIBa TIpOIecca: MPOIECC U30TOMMHOTO OOMEHa BOJBI U
cepoBoopoza (porrecc GS) 1 mporecc H30TOMHOTO 0OMEHa aMMHaKa M BOJOPO/A.

IIportecc GS ocHOBaH Ha OOMEHE BOJOPOAA M JCHTEpHS MEXIy BOIOW M CEPOBOJOPOIOM B
CUCTEME KOJIOHH, KOTOpBIE JKCIUyaTUPYIOTCS C XOJIOAHOM BEpXHEH CeKIMell MU ropsuen
HIDKHEH cekiuedl. Boma TedueT BHM3 MO KOJIOHHAM, B TO BpeMsl KaK CEPOBOJOPOIHBIA ras3
UPKYITUPYeT OT THA K BEpIIMHE KOJNIOHH. /[ COmEHCTBMS CMENIMBAHUIO Ta3a W BOZBI
WCIIONIb3YETCsl P AbIpYaThIX JIOTKOB. Jlefitepuil mepeMemiaercs B BOAY IPU HHU3KHX
TeMIlepaTypax U B CEPOBOIOPOJ IPH BBICOKHX TeMmeparypax. OboramieHHbIe AeiTepreM ras
WM BOJA YJAISIOTCS U3 KOJOHH MEPBOM CTYIIEHH Ha CTHIKE TOPSYMX W XOJIOJHBIX CEKLHUH, U
TIPOIIECC TTIOBTOPSETCS B KOJIOHHAX CIEAyIoImel cryreHu. [IpomykT mocnemHei ¢assl - Boaa,
oboramienHas neifrepuem n0 30%, HampaBnsercs B IUCTWUIALMOHHYIO YCTAaHOBKY JUIA
MIPOM3BOACTBA PEAKTOPHO-YUCTOM TSHKENOM BOIBL, T.€. 99,75% okucu neitrepust.

B mporecce oOMeHa MexTy aMMHAKOM H BOJIOPOJIOM MOXXHO HM3BJICKATh JEUTEPHid U3 CHHTE3-
rasa MocpeiCTBOM KOHTAKTa C KUAKUM aMMHAaKOM B MPUCYTCTBUU KaTanmuzaTopa. CuHTE3-ra3
mojaercsi B OOMEHHbIE KOJIOHHBI M 3aTéM B aMMHAudHBI KOHBEpPTEp. BHYTpH KOJIOHH Tra3
MTOTHUMAETCS OT JTHA K BEPIIUHE, B TO BpeMs KaK KUIAKUH aMMHAK T€YET OT BEPIIUHBI KO JTHY.
Heiitepuil B cUHTE3-Ta3e JMIIACTCS BOAOPOAA M KOHIIGHTPUPYETCS B aMMHUake. AMMHUAK
MOCTyMaeT 3aTeM B YCTAaHOBKY Ui KPEKHHTa aMMHaKa Ha JIHE KOJOHHBL, TOTJa Kak Ta3
cobmpaeTcs B aMMIa4HOM KOHBepTepe Ha BepiirHe. Ha mocnemyronmx cTymeHs X IPOUCXOIUT
JajbHelIIee 00oraleHne, U MMyTeM OKOHYATEIbHOW AUCTHIUIAIMU TPOU3BOIUTCS PEAKTOPHO-
yrcTas Tspkenas Boja. [logaua cuHTes-raza MokeT OBITh 0OecrieueHa aMMHAAYHON YCTaHOBKOH,
KOTOpasi B CBOIO OUYepeb MOXKET OBITh COOpY)KE€Ha BMECTE C YCTAHOBKOW JUISl TIPOHM3BOICTBA
TSOHKEIION BOJBI MTyTEM H30TONMHOrO OOMEHa aMMMaka W BOAopojaa. B mporiecce aMMuadHO-
BOJIOPOJHOTO OOMEHa B KayeCTBE WCTOYHMKA HWCXOJHOTO JCHUTEpPHUS MOXKET TaKKe
WCIIOJIE30BAThCS OOBIYHAS BOJIA.

MHorue mpeaMeThl KIF0YeBOro 00OpYyIOBaHUs JJIS YCTAHOBOK IO TPOM3BOJCTBY TSKEIOH
BOJIbI, HCMONB3YIONMX mporecchl GS WM  aMMHAYHO-BOJOPOJHOrO OOMEHa, IIHUPOKO
pacmpocTpaHeHbl B HEKOTOPBIX OTPACsaX He(QTEXHMMHUIECKOH TpoMBIIUIeHHOCTH. OcoOeHHO
9TO KacaeTcs HEOOJBIINX YCTaHOBOK, HCHONB3yomux mpoiiecc GS. OmHako HEMHOTHE
npenaMeTsl  000pYJIOBaHUS  SIBISIFOTCS  CTaHAapTHhIMU. [Ipomeccsl GS  u aMMmuadHoO-
BOJOPOJHOTO OOMEHa TpeOyIoT 00pabOTKM OONBIIMX KOJHMYECTB BOCILIAMEHSIOITHXCS,
KOPPO3UOHHBIX U TOKCUYHBIX H(HZ[KOCTeﬁ IIpY MOBBINICHHOM JaBJICHUU. COOTBETCTBEHHO npu
pa3paboTke CTaHAapPTOB MO TPOSKTUPOBAHMIO W O3KCIUIyaTallud Ui YCTAaHOBOK U
000pyIOBaHUS, HCIOJIB3YIOIINX 3TH MPOIECCHI, CISAYET YACIATh OOJbIIOE BHUMAHUE TIOA00PY
MaTepHajIoB U UX XapaKTEPUCTHKAM C TeM, YTOOBI 0OECIICUUTh UTUTENBHBIN CPOK CITy:KOBI TIPH
COXpaHEGHHHM BBICOKOH Oe3omacHOCTH U HajexHoctd. OrmpenencHue  MacimTaboB
00yCIOBIMBACTCS TIABHBIM 00pPa30M COOOPAKCHUSIMH SKOHOMHUKH U HEOOXOmUMOCTH. Takum
obpa3oM, OoOJbIIass YacTh MPEAMETOB OOOPYIOBAHWS M3TOTOBJISCTCS B COOTBETCTBHH C
TpeOOBAHUAMU 3aKA3UHKA.

Haxonen, cmemyer ormerwTth, 9TO Kak B mpormecce GS, Tak W B Tpolecce aMMHAYHO-
BOJIOPOAHOTO OOMEHa, TpeAMEeThl 000pYyIOBaHMSA, KOTOpble MO0 OTAEIBHOCTH HE
MpeaHa3HAuYeHbl WM MOJTOTOBJICHBI CIIEHUAIBHO IS MPOU3BOACTBA TSDKEION BOJBI, MOTYT
coOMpaThCsi B CHUCTEMBI, CIEUUATBHO TMpPEAHA3HAYCHHBIE WM TIOATOTOBJICHHBIE IS
MIPOM3BOICTBA TsKeN0H Bozpl. [IpuMepamu Takux cucTeM, MPUMEHAEMBIX B 000UX TMpoIieccax,
SIBIISTFOTCSL CHICTEMA KaTaJIMTUUSCKOT0 KPEKUHTa, UCTIONb3yeMasl B Ipoliecce 00MEeHa aMMHuaKa 1
BOJIOPOZAA, M JUCTWULINMOHHBIE CHCTEMBI, HWCIIONB3yeMble B TMPOIECCE OKOHYATEIHHOM
KOHIIEHTPALIMHU TSHKEJION BOJIBI, JOBOSIIEH €€ 10 YPOBHS PEaKTOPHO-YUCTOM.

27



6.1.

6.2.

6.3.

6.4.

6.5.

6.6.

HpeZ[MeTLI OGOPYILOBaHI/ISI, KOTOPBIC CIICMUAIIBHO NPEAHA3HAYCHBI WJIM NOATIOTOBJICHBI JIA
IMpOon3BOACTBA TSDKEIOM  BOJIBI IMyTEM HCIOJIb30BaAHUA 160 rpornecca oOMeHa BOJbI H
cepoBoaopoaa, 6o mponecca 0o0OMeHa aMMHaKa U BOAOpOAa, BKIIFOYAKOT:

Bo10-cepoBo10poIHbIE 00MEHHBIE KOJIOHHBI

OOMeHHbIe KOJIOHHBI, N3rOTaBIMBAEMbIEC U3 MEIIKO3EPHHUCTOH yIIICpOANUCTON CTa (HampuMmep,
ASTM A516), nuamerpom ot 6m (20 pyroB) m0 9m (30 ¢pyToB), KOTOpPBIE MOTYT
SKCILTYaTUPOBATHCS TPH JaBlieHUH cBbIie win paBHOM 2 MlIla (300 ¢yHT/KB. m10iiM) 11 IMEIOT
KOPPO3UOHHBIN JOIycK B 6 MM WX 00JIblle, CIEIUAIBHO NPEAHA3HAYEHB! WM OATOTOBIICHBI
US| TIPOM3BOJICTBA TSXKEJIOW BOJIBI ITyTEM HCIOJIB30BAHUS TIPOIIecca U30TOITHOTO OOMEHa BOJIbI
U CEpOBOJOPOJA.

I'a3onyBKHM U KOMIIpeccOpbI

OpHocrynienyatsie, ManoHarnopubie (T.e. 0,2 MIla mwim 30 GyHT/KB. Ar0KM) IIEHTPOOESKHBIE
ra3ofyBKd MM KOMIIPECCOpbl JUIl IIMPKYJSIIMU CEpOBOJNOPONHOro rasza (T.e. rasa,
conepxkaiero oonee 70% H,S), cnenuanbHO TpeHA3HAYCHHBIC WM ITOATOTOBJICHHBIC IS
NPOU3BOCTBA TSKEIOH BOBI ITyTEM HCIOJIB30BaHUS Ipouecca oOMeHa BOJBI M CEPOBOIOPOA.
OTH Ta30QyBKM WM KOMIIPECCOPHl HMMEIOT IPOU3BOAUTEIBHOCTh, IPEBBIIAONIYIO HIIH
pasHyto 56 m/c. (120 000 SCFM) mpy SKCIUTyaTALIMK TOJ] JAABICHUEM, MPEBBIMIAIONIIM HITH
paBubeM 1,8 MIla (260 dyHT/KB. I10iiM) Ha BXOJE, U CHAOKEHBI CalbHUKAMH, YCTOMYMBBIMHU K
BoszaercTeuo H,S.

AMMHa‘lHO-BO)IOpO}IHBIe 00MEeHHbIE KOJIOHHBI

AMMMaYHO-BOIOPOIHBIC OOMEHHBIC KOJIOHHBI BRICOTOM OoJiee miu paBHo# 35 M (114,3 dyToB)
muamerpoM ot 1,5 M (4,9 dytoB) mo 2,5 M (8,2 PyTOB), KOTOpEIE MOTYT SKCILTyaTHPOBATHCS
MoJ  JaBJICHWEM,  IPEBBINAIOIINM 15MIla (2225 QyHT/KB. MIOWM),  CHENHAATEHO
MpeAHa3HAYeHHBIE WM TIOATOTOBIEHHBIE TSI TIPOM3BOJICTBA TSDKEIOH BOIBI  ITyTEM
UCTIONIF30BaHMs TIpoliecca oOMEHa aMMHakKa M BOJAOPOJAA. DTH KOJIOHHBI MMEIOT TaKXkKe II0
MEHBILIEH Mepe OJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOrO JK€ AMaMeTpa, 4To H
[ITHHPUIECKasl 9acTh, 4epe3 KOTOPYI0O MOTYT BCTaBIATHCS WJIM BBHIHUMATHCS BHYTPEHHHE
YacTH KOJIOHHBL.

BHyTpeHHHe YaCTH KOJOHHBI M CTYIICHYATBbIC HACOCHI

BayTpenHue 4acTu KOJIOHHBI M CTYNEHYAThIE HACOCHI, CHEIMAIbHO MpPEIHA3HAYCHHBIC WU
TIOJITOTOBJTICHHBIE JUIA KOJIOHH JUIS TPOW3BOJCTBA TKEIOHW BOABI ITyTEM HCIIOIB30BAHUS
mporiecca  aMMHAYHO-BOJIOPOMHOTO OOMeHa. BHYTpeHHHWE dYacTH KOJIOHHBI —BKJTFOYAOT
CICTIMATIBHO TPEeIHA3HAYCHHBIE KOHTAKTOPHI MEXKAY CTYIECHSMH, COJCHCTBYIOIINE TECHOMY
KOHTaKTy Ta3a u KUIKOCTH. CTyNeHYaThle HACOCHI BKITFOYAIOT CIIEIMANBHO MpeIHa3HAYCHHEIC
MOrpy>kaeMbIe B JKHAKOCTh HACOCHI TS ITUPKYISAIAN KHIKOTO aMMHaKa B Ipenenax oobeMa
KOHTAKTOPOB, HAXOIAITNXCS BHYTPU CTYIICHEH KOJIOHH.

YcTaHOBKM 1015 KPEeKHHI'a aMMHaKa

YCTaHOBKHY AJIs1 KPEKMHTa aMMHaKa, SKCILTyaTUPyeMbIe O]l TaBICHUEM, MPEBBIMAIONIIM WIH
paBabiM 3 MlIla (450 GpyHT/KB. Ar0VM), CHIENMAIBHO TpeHA3HAYCHHBIE WIIM TOATOTOBJICHHBIE
JUTST TIPOM3BOJICTBA TSDKEIIOW BOMABI ITyTEM HCIIONB30BAHMS IIPOIlECca W30TOIMHOTO OOMEHa
aMMHaKa 1 BOJIOpoJia.

HNudpaxpacHble aHATU3ATOPHI MOTJI0LIEHUSI

WnpaxpacHble aHAIN3aTOPBI MOTJIOMICHHS, CIIOCOOHBIE OCYIIECTBISATh aHAJIN3 COOTHOLICHHUS
MEXIy BOJOPOAOM M HAeiiTepreM B pealbHOM MacmTade BPEeMEHH, KOT[a KOHICHTPAIHU
JieTepust paBHBI WK MpeBbImaT 90%.
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6.7.

7.1.

7.2.

7.3.

Karaautnueckne neun

Karamutnyeckue neun JJIA nepepa60TKH O60FaH_I6HH01"O HCﬁTCpHCBOFO rasa B TSDKCIIYRO BOAY,
CIICMUAJIBHO TPCAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC [JIA ITPOM3BOJACTBA TSDKEIIO0M BOJbI
IIYTEM UCIIOJB30BaHUS MTPOLECCa U30TOIMHOTO oOMeHa aMMHUaKa U BOJAOpoOAA.

YeTaHOBKH 1151 KOHBEPCHH YpPaHa U 000py/A0BaHue, CIeHAIbHO PeJHA3HAYeHHOe HIIH
NOATOTOBJICHHOE /Il TOr0

BBOJIHOE 3AMEYAHUE

B ycranoBkax M cucTeMax A KOHBEPCHHM YpaHa MOXET OCYLICCTBIATHCS OJHO WU
HECKOJIbKO MPEBpALICHUH M3 OAHOTO XMMHMYECKOrO H30TOIAa ypaHa B JAPYroH, BKJIIOYAs:
KOHBEPCUIO KOHIIEHTpaTtoB ypaHoBoil pyael B UO;, konsepcuio UO; B UO,, KOHBepcHIO
okucelt ypana B UF, win UFg, konBepcuto UF, B UF¢, kouBepcuto UFg B UF,, konBepcuro UF,
B METAJUIMYECKUl ypaH W KoHBepcuio ¢ropunoB ypana B UO,. MHorue KioueBble
KOMIIOHEHTBI 000pYJOBAaHUsI YCTAaHOBOK JUIl KOHBEPCHU ypaHa XapaKTEPHBI U1 HEKOTOPBIX
CCKTOPOB  XMMHYECKOW  oOpabaTblBalolieid  NMPOMBINUICHHOCTH.  Hampumep,  BuBI
000pyIOBaHUs, MCIIOIB3YEMOrO B 3THX IPOLECCaX, MOTYT BKJIIOYAaTh: II€UH, KapyCElbHbBIC
IIeYH, PEAKTOPBI C ICEBJOOXKIKEHHBIM CJIOEM KaTajln3aTopa, >KapoBbIe PEaKTOpHbIE OalllHu,
KHUJKOCTHBIE TEHTPU(YTH, TUCTHULIIMOHHBIE KOJIOHHBI W KHJKOCTHO-KHKOCTHBIE
9KCTPaKIMOHHBIE KONOHHBL. OIHAaKO HE MHOTHME KOMIIOHEHTBI O0OpYIOBaHWS HMMEIOTCS B
"roroBoM Bue"; OOJBITMHCTBO U3 HUX JOJDKHBI OBITH TIOJTOTOBJICHBI COTJIACHO TPEOOBAHUSIM
U crienupuKanysM 3aKa3drka. B HEKOTOpBHIX ciydasx TpeOyeTcsl YYUTHIBAaTh CIElHalbHBIC
NPOEKTHBIE W KOHCTPYKTOPCKHE OCOOEHHOCTH [UISl 3allUThl OT arpecCUBHBIX CBOMCTB
HEKOTOPhIX W3 oOpabarsiBaembix xumudecknx BemectB (HF, F,, CIF; u ¢ropumsr ypana).
Haxonen, ciemyer OTMETHTh, YTO BO BCEX IIPOLECCAX KOHBEPCHUHM YpaHa KOMIIOHEHTHI
000pyIOBaHMUs, KOTOPBIE OTIACIBHO CHEIUAIBHO HE MpeJHA3HAYCHbl WM TIOJTrOTOBJICHBI IS
KOHBEPCHH ypaHa, MOTYT ObITh OOBEJUHEHBI B CHCTEMBI, KOTOPBIE CIICLIHAIBHO

ChnenmanbHO NpeAHA3HAYEHHbIE WM IOATOTOBJIEHHbIE CHCTEMbl /UISi KOHBEPCHM
KOHIeHTPAToOB ypaHoBoii pyasl B UO;

[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss koHueHTparoB ypaHoBodM pyzael B UO; MOXET OCYIIECTBIATbCA CHavaia
MOCPEJICTBOM PACTBOPEHUSI pyAbl B Aa30THOM KHUCIOTE W OSKCTPAKLIMHA OYMILEHHOIO
reKcaruapara ypaHWIAWHUTpPaTa ¢ MOMOIIBIO TaKOTO PacTBOPUTENA, Kak TpuOyTun docdar.
3aTteM rekcaruapaT ypaHwiauHMTpara mpeoOpasyercss B UQO; mbo  mocpeacTBoM
KOHILICHTPAaLUK ¥ ACHUTPALUH, MO0 MOCPEACTBOM HEHUTPaIM3alUU Ia3000pa3HbIM aMMHAKOM
JUIL  TIONyYeHWsl JUypaHaTa aMMOHHS C T[ocienytomell  QuibTpanued, Cymkod WU
KaJIbLIUHUPOBAHUEM.

CrnenuajbHO MpeAHa3HAYeHHbIe HJIU MOATrOTOBJIEHHbIE cHCTeMbl JJisi KoHBepcnu UQ; B
UF¢

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UO; B UFg MOXeT OCYIIECTBISTHCS HEMOCPEACTBEHHO (ropupoBaHueM. s
mporiecca TpedyeTcss ICTOYHUK Ta3000pa3Horo (propa Witk TPeX(hTOPHCTOTO XJIopa.

CnenuajbHO NnpeIHasHAYCHHbIC WM NMOATrOTOBJIECHHBIC CUCTEMBI JJIA KOHBEPCUU UO3 B
U0,

[NOACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXET OCYIIECTBIATHCS TMoOcpeacTBoM BoccraHoBieHns UQO;
ra3000pa3HbIM KPEKUHI-aMMHAKOM HITH BOZAOPOIOM.
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74.

7.5.

7.6.

7.7.

7.8.

CrnenuajbHO MpeAHa3HAYeHHbIe HJIU MOATOTOBJIEHHbIE cHCTeMBbI JJisi KoHBepcnu UQO, B
UF,

[HOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO, B UF, Moxer ocymecTBisAThCs mocpenctsoM peakuun UO, ¢ razoo0pa3HbIM
tdropucteM Bogopoaom (HF) mpu temneparype 300-500°C.

CnenuajbHO NnpeIHasHAYCHHbIC WIN MOAT0TOBJICHHBbIC CUCTEMbI /IJI1 KOHBEPCUH UF; B
UF,

[NOACHUTEJIBHOE 3AMEYAHUE

Kongrepcust UF, B UF4 ocyiiecTBisieTcs MOCpeICTBOM 3K30TEPMHUYECCKOM peakiiuu ¢ (TOPOM B
peaktopHoi Oammue. UFq KOHIEHCHpyeTcsi M3 TOpSYMX JIETYYMX Ta30B MOCPEICTBOM
MIPOMYCKaHUs IIOTOKA ra3a yepe3 XOJIOAHYIO JOBYILIKY, oxXJaxkaeHHyto 10 -10°C. s nponecca
TpeOyeTcsl HCTOYHHUK ra3000pa3zHoro dropa.

CrnenuaabHO NpeJIHA3HAYEHHbIe HJIM MOATOTOBJIEHHbIE chcTeMbl 18 KoHBepcun UF; B
MeTa/UIMYeCKUil ypaH

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcuss UF, B MeTaimmMueckuii ypaH OCYIIECTBIISIETCSI MMOCPEJACTBOM €r0 BOCCTAHOBJIEHUS
MaraueM (KpyIHble TapTUH) WM KallblMeM (Maible TmapThH). Peakius ocyliecTBiseTcs Ipu
TeMITepaTypax Bhllllie TOUYKH TuiaBieHus ypana (1130°C).

Crnenuajb-HO NMpeaHa3HAYEeHHbIEe WM MOAroTOBJeHHbIe cucTeMbl 1J1s1 kKonBepcun UFg B
U0,

[HOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UFs B UO; MOXKET OCYILECTBIATECS MOCPENCTBOM OJHOIO M3 TpEX Mpoleccos. B
nepBoMm mporecce UFs BoccramaBnmmBaercs u ruaponm3yercs B UQO, ¢ HCHoOIh30BaHUEM
BoJopofa u mapa. Bo Bropom mpouecce UF6 ruaponnsyercs pacTBOpeHHMEM B BOAE, AJIA
OCaKACHMS TUypaHaTa aMMOHHS JOOaBIsieTCS aMMHaK, a AWypaHatT BoccTaHasiauBaercsi B UO2
BoiopoioM 1ipu Temmepatype 820°C. Ilpu Tpethem mporiecce razoodpazasie UF6, CO2 u NH3
CMEIIMBAIOTCS B BOJE, OCAXIas ypaHWIKApOOHAT aMMOHHS. YpaHWUIKapOOHAT AMMOHUS
CMeIINBaeTcs ¢ MapoM 1 BojiopoaoM mipu temneparype 500-600°C mnst npoussoactsa UO,.

KonBepcus UF, B UO, uacto ocymiecTBiseTcs Ha TEpBOM CTYNEHH YCTaHOBKU TIO
W3TOTOBJICHUIO TOILIUBA.

CrnenuansHO MpeTHA3HAYEHHBIE WJIH MOATOTOBJIEHHBbIEe cucTeMbl 115 KonBepcun UFg B
UF,

[NOACHUTEJIbBHOE 3AMEYAHUE

Kongepcus UFs B UF, ocymiecTBisiercss mocpecTBOM BOCCTaHOBJIEHHUS BOJOPOJIOM.
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