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OO0wee pacnpocTpaneHue
Pycckuit
SI3bIK opHurHHana: (GpaHIly3CKUH

[1oNONHUTENBHbLIN NPOTOKOJT
K CornaweHuto mexay 'aboHckon Pecnybnumkon
n MexgyHapoaHbIM areHTCTBOM MO aTOMHOW
9HEPrnn o NPUMEHEHUN rapaHTU B CBA3U
c [loroBopOM 0O HepacrnpoCcTpaHEHNU
S0EPHOro OPYXUS

1. Tekctr HomomnutensHoro mnporokona k Cornamenuro Mexay [aboHckodt PecmyOnmkoit u
MexayHapoIHBIM areHTCTBOM 10 aTOMHOM YHEPTUU O IPUMEHEHUU T'ApaHTUH B CBs3U ¢ J[oroBOpoM 0
HEPACIPOCTPAHEHHH SJIEPHOTO OPYXHs'  BOCIPOM3BOIMTCS B HACTOSIIEM JOKyMEHTE Ui
uHpopManuu Bcex wieHoB. COBET yNpaBIAIOMMX OAOOpHI NaHHBIM J{OTONMHUTEIBHBIA MPOTOKOI
18 mapta 2003 roga. On 6bu1 noanucan B Bene 8 utons 2005 roxa.

2. B cootBercTtBHU co cTarthel 17 [lOMONHUTENBHOrO MPOTOKOJA OH BCTYNMJ B CHIly 25 mapra
2010 rona, B meHb, korga ATEHTCTBO MOMy4dmio OoT ['aboHa MUCEMEHHOE YBEIOMIICHHE O TOM, YTO
3aKOHOJATENbHBIC U KOHCTUTYLIMOHHBIE TpeOoBaHMs ['aboHa, He00OX0oANMBIE I BCTYIJICHUS B CHILY,
BBITIOJTHEHBI.

! Bocipousgeneno B noxymente INFCIRC/792.



INFCIRC/792/Add.1
IIpunoxenue

[1oNONHUTENBHbLIN NPOTOKOJT
kK CornaweHnunto mexay laboHckon Pecnybnunkom
n MexgyHapoaHbIM areHTCTBOM MO aTOMHOW
9Heprum o NPUMeHeHUn rapaHTn B CBA3MU
c [loroBopom 0 HepacnpoCcTpaHeHUH
S0EPHOro OPYXnS

[MPUHUMASI BO BHUMAHUE, uro I'abGonckas Pecrmybnmka (B AambHEWIIEM HMeEHyeMas
“I'aboHoM”) W MeXIyHapOAHOE areHTCTBO IO AaTOMHOM »JHEeprud (B JalbHEHIleM HMEHyeMoe
"ArentcTBoM") SBISIOTCS ydacTHUKaMu CorfiianieHus o NpUMEHEHHH rapaHThi B cBs3u ¢ JJoroBopom o
HEPaCIpPOCTPAaHEHUH SACPHOTO OpyXus (B manmpHeimeM uMmeHyemoro "CormameHueM O TapaHTHsax'),
KOTOpOE BCTymHJIO B crity 25 mapta 2010 rona;

YUUTLIBAS sxenanvie MeXAyHApOAHOTO COOOIIECTBA elle Ooiee YKPEHMUTh PEXHUM SIACPHOTO
HEpACHpPOCTPAHEHUs] IIyTEM IIOBBIIEHUS JEHCTBEHHOCTH M JI(P(EKTHMBHOCTH CHUCTEMbI TapaHTUIl
AreHTCTBa;

HAITIOMMWHASI, 49ro ATEHTCTBO TIpH OCYIIECTBICHWH TapaHTHH JOJDKHO VYHTHIBATH
HEOOXOMMOCTh: HM30eraTh CO3JaHMs MPEMATCTBUN 3KOHOMHUSCKOMY M TEXHOJOIMYECKOMY Pa3BUTHIO
I"aboHa nnm MeXTyHapOHOMY COTPYIHHYECTBY B 00JIACTH MUPHOM SACPHOM ACATEILHOCTH; COOJIIOIaTh
JISVCTBYIOIINE TIOJIOKEHUSI B 00JIACTH OXPaHbI 3/I0POBBS, 0€30MaCHOCTH, (PU3NIECKON 3aIUTHI, a TAKXKe
JpyTye IercTBYyIONMEe TpeOoBaHua 0€30IaCHOCTH U MpaBa OTACIBHBIX JIUI; U IMIPUHUMATh BCE MEPHI TI0
3alUTe KOMMEPYECKHUX, TEXHOJOTHUYECKUX U TPOMBIIUICHHBIX CEKpETOB, a TaKke Jpyrou
KOH(pUACHIMATpHON NH(OPMAIINH, KOTOPasi CTAHOBUTCS €My H3BECTHOI;

I[MPUHUMAS BO BHUMAHMUE, uto uwactora mpoBeAeHHs W MHTEHCHUBHOCTH MEPOIPHUSTHH,

yKa3aHHBIX B HacrosmieM [IpoTokone, OyayT WOAmepKWBaTbCs HA MHHUMAIbHOM YPOBHE,
COOTBETCTBYIOIIEM IIeJIH TTOBBIMIEHNS IEHCTBEHHOCTH 1 3()()eKTUBHOCTH TapaHTHH ATEHTCTBA;

HACTOSILNM I'aboH 1 ATEHTCTBO COTIIACHITUCH O HIXKECIIEYIOIIEeM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM U COI'JTIAILIEHUEM O I'APAHTUSAX

Cratps 1

ITonoxxenunss CornamieHus o rapaHTHAX OPUMCHAIOTCA K HACTOALIEMY HpOTOKOJ'Iy B TOM MEpe, B
Kakou OHH COOTBETCTBYIOT ITOJIOKCHHUAM HACTOAIIETO HpOTOKOJ'Ia W COBMECTHUMEI ¢ HUMH. B ciry4dac
MMPOTHUBOPEYUA MCEKAY IOJOXKCHUAMA CornameHust o rapaHTuax #W TIOJOXCHHUAMU HACTOAIICTO
HpOTOKOJ'Ia MIPUMCHAIOTCS IMOJIOKCHUSA HACTOALICTO HpOTOKOHa.

HPEAOCTABJIEHUE NTH®OPMALIUN

Cratbs 2

a. I'abou npeaoCTaBIACT AFCHTCTBy 3as4BJICHUEC, COACPIKaAILICC:

D)

iii)

v)

vi)

OOmee onmcanue U HHPOPMAIIUIO, YKA3bIBAIOIIYI0 MECTO TIPOBEICHUS] OTHOCSIINXCS K
SIIEPHOMY ~ TOIUIMBHOMY  UHUKIY  HAyYHO-UCCIENOBATEIICKUX U OMBITHO-
KOHCTPYKTOPCKUX palOT, HE CBA3aHHBIX C SICPHBIM MaTEPHAIOM, OCYIIECTBIISIEMBIX
re-mbo, KOTOpble (DMHAHCHPYIOTCS, TOMYYMIM KOHKPETHOE pas3pelieHne WITH
KOHTPOJIMPYIOTCS MJIH OCYIIECTBIISAIOTCS OT MMeHH ["aboHa.

OrmpenienieHHY10 ATEHTCTBOM Ha OCHOBE OJKHIAEMOTO TTOBBIIICHNUS IeHCTBEHHOCTH HITN
3¢ PEeKTUBHOCTH U COTTlacoBaHHYyIO ¢ ['aboHOoM MH(OpMAaLMIO 0 Kacaroleics rapaHTuil
SKCILUTyaTallMOHHOW JEATEIbHOCTH HA YCTAHOBKAX M B MECTaX HAXOXICHUS BHE
YCTaHOBOK, IJI¢ OOBIYHO MCIOJIB3YETCS SACPHBIH MaTepHall.

O6H_[€€ OIMMCAaHUEC KaXJ0oro 3JaHusd Ha Ka)K,I[Oﬁ IIoOmaaKe, BKIIIO4Yass €Tro
HCIOJIB30BAHUC, W, CCJIK ITOr0 HEAOCTATOYHO, - OIMMHUCAHUC C€TrOo COACPKUMOIO. 910
OIMMCAHUE BKIIFOYACT KapTy TaKOM IJTOIIAKH.

Onwucanve wmacmrtaba omnepanuid Jisi KaKIOTO MeCcTa HaXOXKICHUS, HMEIOIICTO
OTHOIIIEHUE K JIeATeNbHOCTH, YKka3aHHOHU B [Ipunoxxenuu I k HacTosiiemy IIpoTokoiy.

Wndopmaryro, yKa3pIBaIOLUIYI0 MECTO HaXOXKAEHHUS, HKCILTyaTallIOHHOE COCTOSHHE U
OLICHOYHBIE TOJOBBIC NPOM3BOACTBEHHbIE MOIIHOCTH YPaHOBBIX PYIHHKOB U
000raTUTENbHBIX  YCTAHOBOK W TOPHEBBIX  OOOraTMTENBHBIX  YCTAHOBOK U
CYILECTBYIOIINIA TOl0BOW 00BEM MPOW3BOACTBA TAKUX PYIHHKOB U OOOTaTUTENHHBIX
ycTaHoBOK [uisi ['abona B nienom. ['aGoH mpemocTaBiseT Mo 3anpocy ATeHTCTBA JaHHbIE
O CYLIECTBYIOLIEM TIOJOBOM 00bEME MPOM3BOJACTBA OTAEIBHOIO PYAHUKA WIH
oboraruTenbHON ycTaHOBKU. [Ipenocrasnenue 3Toil uHGOpMAIK He TpeOyeT BeACHHS
MOAPOOHOTO y4eTa SACPHOro MaTtepHania.

WNudbopmariiro OTHOCHTETBHO UCXOIHOTO MaTepralia, KOTOPBIH eIlle He TOCTUT COCTaBa
U YUCTOTHIL, KOTOpBIC [ENAIOT €ro MNPUTOAHBIM MJISi WU3TOTOBJICHUS TOIUIMBA WU
M30TOITHOTO 00OTAIIEHHS, BKITFOYAOIITYIO:

a) KOJIMYECTBA, XUMHYECKHH COCTaB, WCIIONL30BAHUE WM TIPEAIoiaragMoe
WCIOJb30BAHUE TAaKOrO MaTepualla, HE3aBHUCUMO OT €ro SJACpHOro WU
HEeSICPHOTO HCIONB30BAHMS, U KaKIOTO MecTa HaxokmeHus B [aboHe, B
KOTOPOM TaKON MaTepual TPUCYTCTBYET B KOJMYECTBAX, IMPEBBIIIAIOIINX
JIECATh METPUUCSCKHUX TOHH ypaHa U(HMiIH) IBaJALATh METPHICCKAX TOHH TOPHS, a



vii)

b)

IUIsl IPYTHX MECT HaXOXKASHHS C KOJMMYECTBaMH Oojiee OIHON MEeTpHYecKOn
TOHHBI - o011ee KonuuecTBo Ayt ['aboHa B 1esioM, eciii 3To o011iee KOJIMYeCTBO
IIPEBBIIIAET JNECSATh METPUYECKHX TOHH YpaHa WM [BaJALATh METPHUECKHUX
ToHH Topus. [lpemocraBneHue »Tol WHoOpMalWK He TpeOyeT BeACHHS
MOAPOOHOT0 y4eTa SIISPHOT0 MaTepHana;

KOJIMYECTBA, XMMUYECKUHA COCTaB W ITyHKT HA3HAYECHMS Ka)KJIOW SKCIOPTHOMN
nocraBki u3 ['aboHa Takoro Marepuaia I KOHKPETHBIX HESIEPHBIX LIENeH B
KOJINYECTBAX, MPEBBIIIAIOIINX:

(1) ACCATHL MCETPUYCCKUX TOHH YypaHa, WIM I T[OCICA0BATCIbHBIX
OKCIIOPTHBIX IMOCTABOK ypaHa H3 I'abona B OIHO U TO XC rocyaapcCTBoO,
KaXxJaasd M3 KOTOPBIX MCEHEC MOCCATH METPUYCCKUX TOHH, HO CyMMa
KOTOPBIX MPEBLIMIACT ACCATh METPUIYCCKUX TOHH B TCUHCHHUC I'0Jia,

) NBa[IaTh METPUYECKUX TOHH TOPHS, WM JUIS TOCIENOBATEIbHBIX
SKCTIOPTHBIX MMOCTABOK TOpHs U3 ['[abOHA B OJHO U TO K€ TOCYIAPCTRO,
KaKIasg U3 KOTOPhIX MEHEEe NBallaTH METPUYECKUX TOHH, HO CyMMa
KOTOPBIX ITPEBHIIIAET IBAAIATh METPUIECKUX TOHH B TEUCHHE TO/1a;

KOJIMYECTBA, XUMHUCCKUI COCTaB, MECTO HAXOXKACHUS B HACTOSIIECE BpPeMs U
WCTIONIb30BaHUE WM TPEATIONIaraéMoe HCIIOJIb30BaHUE KAXKIOW WMIIOPTHOM
rmocTtaBku B ['a0OH Takoro marepuajiia JUisi KOHKPETHBIX HESIIEPHBIX el B
KOJIMYECTBAX, TIPEBBIMIAIONIHX:

(1) JeCcATh METPUYECKMX TOHH YpaHa, WM ISl TOCIENOBaTEIbHBIX
WMMIIOPTHBIX TIOCTaBOK ypaHa B ['aboH, Kaxkmas M3 KOTOPBIX MEHee
JECSITH METPUYECKHX TOHH, HO CyMMa KOTOPBIX IPEBBLIMIACT AECATH
METPUUYECKHX TOHH B TEUCHHUE TO/Ia;

2) JBaaaTh METPUYECKUX TOHH TOpHUA, WM IJI1 IOCIEN0BATEIbHBIX
WMMIIOPTHBIX TIOCTaBOK TOpHsi B ['a00H, Kaxk[as W3 KOTOPBIX MEHee
IBAIATH METPUYCCKAX TOHH, HO CyMMa KOTOPBIX ITPEBBHIIIACT
JIBA/IIIATH METPUUYCCKUX TOHH B TEUECHHUE TOJIa;

npn TOM IIOHMMAHUH, YTO MPCACTABJIICHUC I/IH(i)OpMaLII/II/I O TakKOM Marcpuale,
NMpEAHA3HAYCHHOM I HEAACPHOI'0 HMCIIOJIB30BaHUSA, ITOCJIIE TOI'O KakK OH HOCTHUTHET
OKOHYATEIbHOMN (l)OpMLI CBOCTO HEAACPHOT'O UCTIO0JIb30BAHUA, HC Tp€6yeTC$I.

a)

b)

MH(OPMAIMIO OTHOCUTEJIFHO KOJMYECTB, BUAOB MCIOJIB30BAaHUI U MeECT
HaxXOKJCHUSI SIIGPHOTO Marepuaia, OCBOOOXIEHHOTO OT TapaHTHid B
COOTBETCTBHH CO cTaTheil 36 CornameHus o rapaHTusx;

WH(OpPMAIMIO OTHOCHTENILHO KOJIMYECTB (KOTOpas MOXET HUMETh (opmy
OLIEHOK) M BHJIOB HCIIOJIb30BAaHHUSI B Ka)KIOM MECTE€ HaXOXJIEHHs SAECPHOTO
MaTepuaia, OCBOOOXKICHHOTO OT TapaHTHUH B COOTBETCTBHHU CO cTaTheill 35 b)
CornameHust o TapaHTHUSIX, HO €I1e HEe HaXOIIErocs B OKOHYAaTeNIbHON opme
JUISL HeIepHOTO MCIIOIb30BaHMUs, B KOJIMYECTBAX, IPEBBIIIAIONINX YKa3aHHbBIE B
cratbe 36 Cornamenus o rapantusix. [IpegocraBnenvie 31oit nHGOpMaUU HE
TpeOyeT BeIeHUS MMOAPOOHOTO YUeTa SIePHOT0 MaTepraa.



viii)

Wudopmariro OTHOCHTENIBHO MecTa HAaXOXKICHUS WIM JalbHelmed o00paboTKu
OTXOJIOB CpEIHEr0 WM BBICOKOTO YPOBHS aKTHBHOCTH, COZIEPXKAIIMX IUTYTOHHM,
BBICOKOOOOTAIIEHHBI ypaH MW ypaH-233, B OTHOIICHWH KOTOPHIX IPUMCHCHHE
rapaHTuii OBLIO MPEKPAIEHO B COOTBETCTBUU €O cTaTheid 11 CornaimieHus 0 TapaHTusix.
Jns menu gaHHOTO MyHKTa "HanbHelmas oOpa0oTka"' HE BKIIIOYACT MEpPEYNaKOBKY
OTXOIOB WM WX JanbHeWlee KOHIWUIIMOHWPOBAHWE, HE TIpeayCMaTpHBAIOIIEe
paszeneHust AIeMEHTOB, IS XpaHEHHUS WM 3aXOPOHEHHSI.

Crnenyromyto wHGOPMAIIMIO OTHOCHUTENHHO COTJIACOBAHHOTO  OOOPYAOBaHUS H
HEesJIEpHOT0 MaTepuara, nepeurcieHnbix B [Ipunoxenun I1:

a) M0 KaKHAOW OJKCIOpTHOH mocTtaBke mu3 [‘aboHa Ttakoro o0OopymoBaHHS U
Marepuaia: uneHTU(UKAIKSA, KOJIMYECTBO, MECTO  IIPEAINONaraeMoro
UCIIOJIb30BaHUs B IOCYAApCTBE-NONIydarelle U JaTa WIH B COOTBETCTBYIOIIMX
ClTyyasix O’KuiaeMas iaTa SKCTIOPTHOM IIOCTaBKH;

b) [0 KOHKPETHOMY 3ampocy ATEHTCTBa, TOATBEpXKIcHHEe [aboHOM Kak
HMMIIOPTHPYIOLIMM TOCYIapCTBOM HWH(OpMAIIMM  OTHOCUTEIBHO JKCIIOpPTA
Takoro o0OpyJIoBaHHMsA W MaTeprana B ['aOOH, mpemocTaBIeHHON ATEHTCTBY
JPYTHM TOCYIapCTBOM.

OOmue 1miaHel HA TPEACTOSAIIMN NECATHICTHUN TEepPHOJ, WMEIONINe OTHOIICHHE K
Pa3BUTHIO SACPHOTO TOIUIMBHOTO MWK (BKIIOYAs IDIAHUPYEMBIC OTHOCSITHECS K
SIIEPHOMY ~ TOIUIMBHOMY LUKy  HAyYHO-HCCIENOBATCIBCKHE U OIMBITHO-
KOHCTPYKTOPCKHE  palOThl), KOTJAa OHH  YTBEPXKICHBI  COOTBETCTBYIOIIMMHU
KOMITETeHTHBIMH OopraHamu B ['aGoHe.

['abon mpuiaraet Bce pa3yMHBIE YCHIUS, C TEM YTOOBI IPEJOCTABUTh ATEHTCTBY CIIEIYIOLIYIO
MHPOPMAIIHIO:

i)

obiee onrcanue M UHOOPMAIHIO, YKa3bIBAIOIIYI0O MECTO MPOBEACHHS OTHOCSIIUXCS K
SIEpHOMY  TOIUIMBHOMY  LMKIy  HAy4YHO-UCCIENOBAaTEIbCKHX U OIBITHO-
KOHCTPYKTOPCKHMX Pa0oT, HE CBS3aHHBIX C SACPHBIM MaTepHalIoM, KOTOPbIE KOHKPETHO
OTHOCATCA K 00OTalleHuIo, TiepepadoTKe SAEPHOTo TOTUIHBA HIIH K 00pabOTKEe OTXOOB
CpEelIHEro WM  BBICOKOTO  YPOBHS  aKTUBHOCTH, COAEpXKAaIMX  IUTyTOHUI,
BBICOKOOOOTAIIeHHBIN ypaH WK ypaH-233, ocylecTBIsIeMbIX Tae-moo B ['aboHe, HO
KOTOpble He (DMHAHCUPYIOTCA, HE MOIyYWIM KOHKPETHOTO pAa3pelleHUs WIM He
KOHTPOJMPYIOTCsl ['a0OHOM MM HE OCYHIECTBIAIOTCA OT MMeHH ['abona. ns menn
JaHHOTO MyHKTA "00paboTKa" 0TXOIOB CPEIHEr0 MM BHICOKOTO YPOBHS aKTHBHOCTHU HE
BKJIIOYAET  IEPEYNaKkOBKy  OTXOAOB  WIM  MX  KOHIUIMOHMPOBAaHUE,  HE
HpelyCMaTPUBAIOLIEE Pa3eiIeHUs IEMEHTOB, Ul XpaHEHHs WK 3aXOPOHEHNUSL.

oOImee onwcaHWe JEATENIFHOCTH W CBEIEHHS O JIMIe WIA OpTraHu3alluH,
OCYIICCTBILIIONINX TaKyl0 JEATEIFHOCT, B OIPEICICHHBIX ATEHTCTBOM MeECTax
HAXOXKJICHUsS 3a MpeeiaMy IDIOMAJAKH, KOTOphIE, 0 MHEHUIO ATEHTCTBA, MOTJIH ObI
(hYyHKIMOHAITEHO OBITH CBSI3aHBI C JEATENFHOCTHIO Ha 3TOH muiomake. [IpegocraBnenue
Takod WH(poOpMaMK SBISETCS TPEIMETOM KOHKpETHOro 3ampoca ArenrcrBa. OHa
MIPEIOCTABIISICTCS B KOHCYJIBTAIIUN ¢ ATEHTCTBOM M CBOCBPEMEHHO.

[To 3ampocy ArentcrBa ['aboH maeT yTOYHEHWS WIM Pa3bICHEHHS IJFOO00W WHGOpPMAIIWH,
MPEAOCTABICHHON B COOTBETCTBUM C HACTOAILEH CTaThEH, B TOM CTENIEHU, B KOTOPOW OHA UMEET
OTHOILICHUE K IEJIA TapaHTHi.



Cratbs 3

a. I'abon mpenocrasisier AreHTCTBY B TeueHue 180 aHe# mocie BCTYIJICHUS B CHITY HACTOSIIEIO
[IpoTokona wHDOPMAITIIO, 0 KOTOPOH TOBOPHUTCS B CTaThe 2.a 1), iii), iv), V), Vi) ), Vil) 1 X) U B
crathbe 2.b 1).

b. l'abon mpemocrapnsier AreHTCTBY 10 15 Mas KaIoro rojga OOHOBICHHYIO HH(GOPMAIUIO, O
KOTOpOl TOBOPUTCS B IIyHKTE a. BBIIE, 3a TEPHOJ,, OXBATHIBAIOIIMN MPEIIECTBYIOMIUN
KaJeHAapHblid roj. Ecnu paHee mnpemocraBiieHHas WHQpOpPMAIMs OCTanach 0€3 H3MCHCHHH,
I'abon yBemomiseT 00 3TOM.

C. I'abon mpenocraBisgeT ATeHTCTBY A0 15 Mas Kakaoro roxa WHGOPMAIHIO, ONpPEAeTIeHHYIO0 B
craTbe 2.a.vi) b) 1 ¢), 32 IeproI, OXBaTHIBAIOLINH MPEAICCTBYIONINI KaleHIapHbIN TOJ.

d. ['abon exekBapTaJbHO TpefOCTaBIsieT ATEHTCTBY HH(OpMaluio, OIpPEAeTeHHYI0 B
craTbe 2.a.iX) a). Ota uHpopMaUus NPEJOCTaBISETCS B TEUCHHE IISCTUICCATH AHEH Mocie
OKOHYaHUSI K&KAOTO KBapTasa.

e. I'abon npenocrapnser AreHTCTBY MHGOPMAITUIO, OTIPEICIICHHYIO B CTaThe 2.a.viil), 3a 180 aHei
JI0 OCYIIECTBJICHUS AaNbHEIned oOpaboTku, U 70 15 Mas Kaxaoro roga WHPOpMAIHUI 00
W3MCHEHUSIX MECT HaXOXJICHHUS 3a TIePUOJ, OXBATHIBAIONIMN TPEIIECTBYIOIIUA KaJIeHIapHbIA
TOJI.

f. I'aboH U ATEHTCTBO JOTOBAPHMBAIOTCA O BPEMEHHM M YacTOTE IMpPEAOCTaBieHHsS WH(opmaiuy,
OTIPENIEIICHHOM B CTaThe 2.4.11)).

g. l'abon mpemocraBisier AreHTCTBY WH(POPMAIHIO, OTPENIEIEHHYIO B cTaThe 2.a.iX) b), B TeueHne
IICCTHACCSTH JHEH MOCIe MOCTYIUICHHUS 3a1poca OT ATEHTCTBA.

I[OHOJIHI/ITEJILHLIﬁ JOCTYII
Cratpg 4

Hwxecnenytoliee MpUMEHSIETCS B CBSA3M C OCYIIECTBICHHEM JOIOJHUTEIBHOIO JIOCTyNa B
COOTBETCTBHUU CO CTaTbel 5 Hacrosero [Iporokona:

a. ATEHTCTBO HE CTABUT LIEJIM MEXaHNCTUYECKU WIIM CUCTEMAaTHYECKU IPOBEPSITH HH(POpMAIHIO, O
KOTOpO¥ TOBOPUTCA B CTaThe 2, 0THAKO ATEHTCTBO UMEET JOCTYI K:

i) MOO0MYy MECTy HaXOXKJICHHs, O KOTOPOM TOBOPHUTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHOI OCHOBE C LIENTBIO 0OECTICUeHUs] YBEPEHHOCTH B OTCYTCTBUU HE3asBJICHHBIX
SJEPHOTO MaTepuala U AesTeIbHOCTY;

i) JMO0OMY MECTY HaxOXICHHS, 0 KOTOPOM TOBOPHTCS B CTaThe S5.b. WM C., B IEIIX
pCIliCHUs BOIPOCA, CBSI3aHHOIO C TPABWIBHOCTBIO M TOJHOTOH HH(OPMAIUH,
MPEJOCTAaBICEHHOH B COOTBETCTBHHM CO CTaThei2 WM B IEISAX YCTpaHEHUS
HECOOTBETCTBHSI, CBI3aHHOTO C ATON HMH(pOpMAITHEH;



iii) MI000MY MECTy HaxOXKAEHHsS, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a. iil) B TO# cTemneHH, B
KOTOpOH 3TO HEOOXOAMMO ATEHTCTBY JUIsi MOATBEPKICHMS JUIS LeNed rapaHTHi
3asBieHns ['aboHa 0 cTaTyce yCTAaHOBKHM WM MECTa HAaXOXKICHHS BHE yCTaHOBOK, THE
paHee 0OBIYHO UCTIONB30BAJICS SCPHBIN MaTepUal, KaK CHATBIX C IKCIUTyaTaliH.

1) 3a WCKITOYCHWEM CIy4aeB, yKa3aHHBIX B IIYHKTE ii) HIDKE, ATEHTCTBO HaIpaBiIseT
["abony npenBapuTenbHOE YBEAOMIICHHE O JOCTYIIE IO KpaitHeil Mepe 3a 24 yaca;

ii) B OTHOIICHWH JIOCTyIa K JIFOOOMY MECTy Ha IUIOIIAJKe, KOTOPBIA 3ampallnBacTcs B
COYETAaHWH C TIOCEMICHUSIMHA IUIi TPOBEPKH HHGOPMAIMM O KOHCTPYKLIMH WM C
WHCHEKUMSIMU JJIsI CIICUMANbHBIX I[eNei WM OOBIMHBIMH HMHCIEKIMSMH HA 3TOU
TUIOIIA/IKE, CPOK MPEABAPHUTEIIFHOTO YBEIOMIICHHUS, €Ci ATEHTCTBO OOpalmaercsi C
3ampocoM 00 JTOM, COCTaBISIeT, IO KpaiHeW Mepe, IBa 4Uaca, OJHAKO B
WCKITFOUUTEIIBHBIX 00CTOSTEIBCTBAX, MOYKET COCTABUTH MEHEE JIBYX YacOB.

HpCZ[BapI/ITeJ'ILHOe YBCAOMJICHUC HAIPABJIACTCA B IMUCBMCHHOM BHJAC U B HEM KOHKPCETHO
YKas3bIBarOTCAd MNPUYUHBI OOCTYIIa U ACATCIBHOCTb, KOTOpas JOJDKHaA OBITE OCyHICCTBJICHA BO
BPEMS TaKOI'0 AOCTYIIA.

B cirydae Bompoca mii HECOOTBETCTBUS ATEHTCTBO MPEAOCTaBIsieT 1'ab0Hy BO3MOKHOCTH 1aTh
pa3bACHEHHE W CHOCOOCTBOBATH PELICHHIO J3TOr0 BOMpOCAa WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXKHOCTh OYIET MPENOCTaBISATHCS A0 HAIMpaBICHHUs 3arpoca o
JOCTYTIe, €CIT TOJILKO ATEHTCTBO HE COYTET, YTO 3aJepKKa B IPENOCTaBICHWH JOCTYTIA,
BO3MOJKHO, HaHECET yuiepO IeH, ¢ KOTOPOW 3amparirBaercsi 3TOT AOCTyI. B mobom ciydae
ATEHTCTBO HE JIeJaeT KaKMX-TH00 BHIBOJIOB B OTHOIIIEHHU BOIIPOCA MM HECOOTBETCTBHS 10 TEX
nop, oka ['aboHy He OyieT mpeaocTaBieHa Takas BO3MOKHOCTb.

Ecmu ¢ ['aboHOM HE JNOCTHTHYTO MHOW JOTOBOPEHHOCTH, JIOCTYI OCYIIECTBIISCTCS TOJBKO B
Te4eHre O0BIYHOTO paboyero JHS.

['aboH wuMmeeT mpaBO Ha COMPOBOXKICHHWE WHCIIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
npencraButensMu ['aboHa Mpu yCIOBHM, YTO 3TO HE 3a[EePKUBAET BHINOJIHEHNE MHCIEKTOPaMH
CBOMX (DYHKIMI MM UHBIM 00pa30M He IPENATCTBYET 3TOMY.

Cratpg 5
["abon pegocTaBIsseT ATEHTCTBY AOCTYII K:
1) TM0O00MY MECTY Ha IUIOIIAIKE;

i) mo00My MeCTy HaxOoXJeHHs, OoImpeleleHHOMy ['aboHOM B COOTBETCTBHHM CO
craTbeil 2.a.v)-viii);

iii) 000 CHATON € SKCIUTyaTallid yCTAaHOBKE WJIM CHSATOMY C 3KCIUTyaTallud MecCTy
HaxOKJCHUsI BHE YCTAaHOBOK, TJI€ paHee 0OBIYHO UCTIONBb30BAJICS SICPHBI MaTepHall.

TMO0OMYy MeCTy HaxXOXKACHWS, OIpeneicHHOMYy ['aOOHOM B COOTBETCTBHHM CO CTaThei 2.a.i),
cTatheli 2.a.1v), craThei 2.a.1X)b) wiam craThei 2.b., MOMHUMO TeX, O KOTOPBIX TOBOPHTCS B
MyHKTE a.1) BBIIIIE, TIPU YCIIOBHH, YTO, eciii ['aboH He nMeeT BOZMOXKHOCTH TIPEOCTABUTh TaKOH
noctym, ['aboH mpuaraer Bce pasyMHBIE YCHIHS ISl HE3aMEIIUTENFHOTO YIOBIETBOPEHUS
TpeOoBaHUi ATEHTCTBA C TOMOIIIBIO UHBIX CPEIICTB.



JI000MY MECTy HaxO)KICHHS, ONpPEeaeIeHHOMY ATEHTCTBOM, IOMHMO T€X MECT HaXOXKICHHS, O
KOTOPBIX TOBOPHUTCS B IIyHKTax a. M b. BbIIE, B LEIIX 0TOOpa Mpo0 OKpYyKaloIed cpensl B
KOHKPETHOM MECTE€ HaxXOXKICHHS INpPH YCIOBHH, 4YTO, €cad ['abOH He MMEeeT BO3MOXHOCTH
MIPEAOCTaBUTh TaKOW JOCTyT, ['ab0H mpuiiaraeT Bce pa3yMHbIE YCHIINS JJIS1 He3aMeTUTETbHOTO
yIIOBJIETBOPEHUS TpeOOBaHMI ATCHTCTBA B MPWICKAIIUX MECTaX HAXOXKICHUS WU C TIOMOLIBIO
UHBIX CPE/ICTB.

Cratpdg 6
[Ipu ocymiecTBIEHUH CTaThb 5 ATEHTCTBO MOXKET BBIMOIHATE CICAYIOIINE BUABI IESTEILHOCTH:

B oTHomieHMM moCTyIIa B COOTBETCTBHH CO CTaThel 5.a.1) WM iii): BU3yaldbHOE HAOIIIOICHHE,
0TO0p MpOob OKPYKAIOIIEH Cpepl; HMCHOIb30BAaHUE YCTPOICTB Ui 0OHAPYKEHUS U U3MEPEHHS
paguanuy; ornedaTbiBaHHE M NPHMEHEHHE IPYTHX HACHTU(GHLUUPYIOMMX M YKa3bIBAIOIIUX HA
BMEIIATENILCTBO YCTPOICTB, ONPEIEICHHBIX B JOMOIHUTENBHBIX HOJIOKECHHUAX; U IIPUMEHEHHUE
IPYTHX OOBEKTUBHBIX MEp, TEXHHYECKas OCYIIECTBUMOCTh KOTOPHIX ObLTa MOATBEp)KAECHA U
WCTIONb30BaHUE KOTOPbIX ObuTo cormacoBaHo CoBeToM ympaBisiiomvX (B AanbHEHIIEM
nmenyeMbiM "CoBeToM") ¥ TIOCIIe KOHCYJBTali MexX Ty ATeHTCTBOM U ['aboHOM.

B oTHoOIIeHMM 0CTyIa B COOTBETCTBUM CO CTaTheil 5.a.11); BU3yaJlbHOS HAOJFOICHHE; MOJICUCT
VUCTHBIX CIUHHUI[ SJCPHOTO MaTepualia, Hepa3pyllalollie HW3MepeHus U oTbop mpool;
WCIIONIb30BaHUE YCTPOMCTB JUIsi OOHAPYKEHUSI W M3MEPEHUWS PAJMAINHU;, WU3YYCHHE YYETHBIX
JOKYMEHTOB, KacCarOIMXCsl KOJNMYECTBA, MPOUCXOXKICHHS W pasMeIleHHus Marepuana; oTbop
npob OKpyKawmiel Ccpeasl; W TPUMEHEHHE JAPYTHX OOBEKTHBHBIX MeEp, TEXHHYECKast
OCYIIIECTBUMOCTh KOTOPBIX ObLIa MOATBEPKICHA M UCTIOIh30BAHUE KOTOPHIX OBLIO COTIACOBAHO
CoBeToM | TocyIe KOHCYIBTAITHN MeX Ty ATEHTCTBOM U ["aboHOM.

B oTHOIICHNM TOCTYyIa B COOTBETCTBUY €O CTaThel 5.b.: BU3yalbHOE HAOIIOIEHHE; OTOOp MPod
OKpY’KaIOIIeH CpeJibl; MCIOIb30BaHUE YCTPOUCTB JIA OOHApYKEHHS M M3MEPEHHs Pafaliy;
W3y4YeHHEe KacaIOINXCsl TapaHTHH MPOU3BOJCTBEHHBIX U OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
NpUMEHEHHe IpPYIuX OOBEKTHBHBIX MeEp, TEXHHUYECKash OCYIIECTBUMOCTb KOTOPBIX ObLia
MOATBEPKIICHA M UCIIONB30BaHIE KOTOPBIX ObLIO cornacoBaHo COBETOM M MOCTE KOHCYIIBTAIHI
MexIy AreHTcTBoM U ['aGoHOM.

B oTHoIIeHMH 10CTyIIa B COOTBETCTBHH CO CTaThel 5.C.: 0TOOp mpo0 OKpyKaromied cpeipl U B
cllydae, €CJM PEe3yJIbTaThl HE TO3BOJSIFOT PEIIUTh BOMPOC WIIM YCTPAaHHUTh HECOOTBETCTBHUE B
MECTE€ HaxOXJEHHs, OIpeAeieHHOM ATEHTCTBOM B COOTBETCTBHH CO CTaThei S.c.,
WCIOJIb30BAaHUE B 3TOM MECTE€ HAXOXJICHHS BHU3YaJIbHOTO HAOIIOACHUS, YCTPOWMCTB IS
OOHapyXKEeHUsI W M3MEPEHUs paJfalliil W MPUMEHEHHE IO COTJIACOBAHWIO Mexay ['aboHOM u
ATEHTCTBOM APYTHX OOBEKTUBHEIX MEp.



Cratpg 7

a. [To mpocrbe ['abona ArentcTBO W ['ab0H HOrOBapHMBAOTCSA B OTHOIICHUH PETYIHUPYEMOTO
JocTyna B pamKax Hacrosimero [IpoTokonma ¢ [enblo  TPEJOTBpALCHHS PACKPBITHS
YyBCTBUTEILHON C TOUKM 3pPEHHS SJICPHOTO PACIpPOCTPaHEHHsS WH(OpMAIMHU, BBITOJHEHUS
TpeOOBaHM 0€30MMacHOCTH WM (U3WIECKON 3aIlUTHl WIIM C IIETbI0 OOCCIeUeHMs 3allluThI
HaxofsIIeiicss B YaCTHOW COOCTBEHHOCTH WIIM KOMMEPYECKH YyBCTBHTEIBHOW WH(OpMaImu.
Takue DOrOBOPEHHOCTH HE NPEMSTCTBYIOT ATEHTCTBY OCYILIECTBISITH JCATEIBHOCTh, KOTOpAs
SBJISICTCA HEOOXOMUMOW Juisi  obecrieueHuss yOeTUTENbHOW YBEPEHHOCTH B OTCYTCTBUHU
HE3asIBJICHHBIX SIJIEPHOTO MaTepuala U JesTeJIbHOCTH B COOTBETCTBYIOIIEM MECTE HAXOMKJICHUS,
BKJIIOYasi PEHICHHUE JIF00Or0 BOMPOCA, OTHOCSIIETOCS K MPABUIBHOCTH M TIOJIHOTE WH(OPMAIIHHY,
0 KOTOpOW TOBOPUTCS B CTAThe 2, WM YCTPAaHCHHE HECOOTBETCTBHS, OTHOCSIIETrOCS K ITOH
nHGOPMAITHIH.

b. ['abon MoXeT mnpu NpenocTaBleHHHM WH(OpPMalMU, O KOTOPOH TOBOPUTCS B CTaThe 2,
nH(popMUpOBaTh ATEHTCTBO O MecTax Ha IUIOMIAAKE WIM B MECT€ HAaXOXICHHUS, Ha KOTOPBIX
MO>KET IPUMEHATHCS PETyTUPYEMBIi TOCTYIL.

C. Jlo BCTymeHns B CHIy JIFOOBIX HEOOXOIMMBIX J[OTMOMHHUTENBHBIX MOJOKeHHH [[a0oH MokeT
MPUOETHYTH K PETyIHPOBAHHIO JOCTYTIa B COOTBETCTBUH C TIOJIOKEHUSMH ITyHKTA a. BBIIIE.

Cratpg 8

Huuro B Hactosmem [IpoTokorne He mpemnsaTcTByeT ['aboHy mpenocTaBisiTh ATEHTCTBY AOCTYII K
MeCTaM HaXOXKICHHS B JIOMOJHEHHE K TEM, O KOTOPBIX TOBOPUTCS B CTaThsiXx S M 9, WM TPOCUTH
ATEHTCTBO O MPOBEACHUH JCATEIBHOCTH 10 MPOBEPKE B KOHKPETHOM MECTE HAXOXICHHUS. ATEHTCTBO
He3aMe/UTUTENIbHO MPUJIaracT BCE Pa3yMHBIC YCHIIUS JUISl OCYIIECTBICHUS JCHCTBUI B COOTBETCTBHHU C
TaKoH MpOCKOOH.

Crateg 9

I'aboH mpemocTapisieT ATeHTCTBY JIOCTYN K MECTaM HaxOXKJICHHS, ONPEICIICHHBIM ATEHTCTBOM
JUIs 0TOOpa MPOO OKPYXKAKOIICH Cpe/ibl Ha OOIIUPHON TEPPUTOPHUH, NPU YCIOBHH, 4TO eciii ['aboH He
MMEET BO3MOXKHOCTH IMPEJAOCTaBUTh TaKOW JOCTYI, TO ['abOH mpuiaraeT Bce pa3yMHbIC yCWIIHS JIJIS
YIOBJICTBOPEHUST TPeOOBaHMH ATCGHTCTBA B AalbTCPHATHBHBIX MECTAX HAXOXJICHUSA. ATCHTCTBO HE
3alpairuBacT TaKOW JOCTYH 10 TEX Iop, MoKa OoTOOp MpoO OKpyKaromied cpeabl Ha OOIMMpPHOM
TEPPUTOPHU M TIPOLEIYPHBIC MEPhI UL €ro MpoBeacHus He om00peHbl COBETOM W HE IMPOBEIICHBI
KOHCYJIbTAIIMH MEXKIy ATEHTCTBOM 1 ["aboHOM.

Crarps 10
ArentctBo nHdopmupyer ['aboH o:
a. JlesTenbHOCTH, OCYIIECTBICHHON B paMKax Hactosiuiero [Iporokona, BKIroUast ASTENEHOCTD B
OTHOILICHUH JIFOOBIX BOIIPOCOB MJIM HECOOTBETCTBHM, KOTOPblE ATEHTCTBO JOBEJO IO CBEACHHMS

['abona, B Tmpemenax IIECTHUACCATH THEH IIOCIE OCYIICCTBICHHS ATCHTCTBOM  OTOH
JESITETTHHOCTH.



b. PesynbraTax AesTENbHOCTH B OTHOIICHHWU JTFOOBIX BOIPOCOB WIIM HECOOTBETCTBHM, KOTOPHIC
ATeHTCTBO JOBeNO N0 cBeleHus ['aboHa, 1O BO3MOXHOCTH CKOpee, HO B JIFOOOM cCiydae B
TEYEHHEe TPUIATH THEW TTOCIIe TTOMyIeHHUsI ATEHTCTBOM 3THX Pe3yJIbTaToB.

c. BriBosax, KOTOpBIE OHO CIENAN0 B PE3yJbTaTe CBOEH MIESTEIHbHOCTH B COOTBETCTBUHU C
HacTosmmM [TpoTokomom. Takue BEIBOIBI TIPEIOCTABIITIOTCS €3KETOTHO.

HA3ZHAYEHUE UHCITIEKTOPOB ATEHTCTBA
Cratpg 11

a. 1) I'enepanmpHpIil  nupekTop yBemomisieT ['abon 00 yrBepkaenmn CoBETOM JIFOOOTO
JOJDKHOCTHOTO JIUIAa ATEHTCTBA B Ka4€CTBE MHCIIEKTOpa 10 rapadTusM. Eciu ['aboH He
n3BenaeT [ eHepaIbHOTO TUPEKTOPa O CBOEM OTKIOHEHUM TAaKOTO JOJHKHOCTHOTO JIMIIA
Kak WHcTekropa i ['aboHa B TEUCHUE TPEX MECSICB TOCTe MOTYUCHHUS YBEIOMIICHHS
00 ytBepxaeHun CoBETOM, HHCIIEKTOP, O KOTOPOM TaKuM 00pa3oM yBemomiieH ['aboH,
CUMTAETCS Ha3HAYCHHBIM B ["a00H.

i) I'eHepambHBIH AMPEKTOP, MSHCTBYS B OTBET Ha Mpoch0y ['aboHa miw 1Mo COOCTBEHHOM
WHHIMATHBE, He3aMeIUTUTENbHO HHpopMupyeT ['aboH 00 OT3bIBE Ha3HAYEHHS JIFOOOTO
JIOJDKHOCTHOTO JIMIIA B KAYeCTBE MHCIIEKTOpa A7st ['aboHa.

b. VYBegoMIleHHe, 0 KOTOPOM TOBOPHUTCS B ITyHKTE a. BBIIIE, CUYMTACTCS MONy4YeHHBIM [ aboHOM
4yepe3 ceMb JHEH Mocie AaThl HalpaBieHNusi ATEHTCTBOM Takoro yBenomiieHus ['aboHy 3aka3Hoi
KOpPPECHOHICHIIAEH.

BU3bI
Crartpga 12

I'aboH B TeueHWe OJHOTO MecsIla MOCIe TMOMyIeHHUs 3ampoca 00 3TOM B ciIydae HEOOXOIUMOCTH
MPEJOCTaBIIeT YKa3aHHOMY B TaKOM 3alpoce Ha3HAYCHHOMY HWHCIIEKTOPY COOTBETCTBYHOIINE
MHOTOKPATHBIC BhE3/IHBIC/BBIC3IHbIC H(WIIM) TPAH3UTHBIC BU3bI, KOTOPBIC OOECIeYaT WHCIIEKTOPY
BO3MOKHOCTh BBE3/1a M MPeObIBaHUS Ha TeppuTopur ['a00HA B 1IeTX BBIMOIHEHHs ero(ee) GyHKIHIA.
JIroObie TpeOyemble BU3BI ACHCTBUTENHHBI B TCUEHHE HE MEHEE OJIHOTO T0Jia U B CITydae HeOOXOJUMOCTH
BO300HOBIISIOTCS Ha TICPHOJ Ha3HAYCHUS WHCIIEKTOpa B ['aboH.



JOINOJHUTEJIBHBIE ITOJIOXKXEHUS
Cratbs 13

B Tex cmyuwasix, xorna ['aboH wiu ATEHTCTBO yKa3bIBAIOT HA HEOOXOIUMOCTH OMPEACIHTH B
JIOTIOTHUTENBHBIX TIOJOXKEHHAX, KaKUM 00pa3oM ClleyeT MPUMEHATh Mephl, W3JI0KEHHBIE B
HactosimeM IIpotokome, 1'aboH u ATEHTCTBO COTJIACOBBIBAIOT Takue JlomomHUTETHHBIE
TMIOJIO>KEHUSI B TEUCHUE JAEBSIHOCTA JHEH MOCiie BCTYIUICHUS B CWTy Hactosiero [IpoTokona mn,
B TEX CIy4asiX, KOrJa yKa3aHue Ha He0OOXOIUMOCTb TaKUX JIOTIOTHUTEIBHBIX MTOJIOKEHUH TaeTCs
Mocie BCTYIUIGHHS B CHITy HacTosimero lIpoTokona, - B TedeHHe NIEBSHOCTA JHEH Mocie IaThl
TaKOTO YKa3aHUsL.

J10 BCTyIUICHHS B CHITY JTFOOBIX HEOOXOAMMEIX JIOMOTHUTEIHHBIX ITOJIOKEHUH ATEHTCTBO IMEET
MIPaBO MPUMEHSTH MEPHI, U3JIOKEHHBIC B HacTosmeM [IpoTokore.

CHUCTEMBI CBSI3HN
Cratpa 14

I'abon nmaet paspemieHre ATEHTCTBY CBOOOJHO HCIIONB30BATh ISl CITY)KEOHBIX eJied CUCTEMBI
CBSI3M MEXIy HHCIeKTopaMu AreHTcTBa B [aboHe W IleHTpaIbHBIMH YUPESIHKICHUSIMU
ArenrctBa u(wim) PermoHampHBIMH OrOpO, BKJIIOYAs IIepeqady B HEABTOHOMHOM HITH
ABTOHOMHOM peXruMe UH(OPMAIIHH, IOCTYIIAIOMICH OT YCTPOHCTB, YCTAHOBICHHBIX ATEHTCTBOM
B LIENSAX COXPaHCHUs W(WIM) HAOMIOACHUS, WIM W3MEPEHHs, U O0CCICUMBACT 3aIUTy TaKOH
CBSI3U. ATEHTCTBO MOCIIE KOHCYJIbTaluii ¢ ['aOD0OHOM HMeeT MPaBo UCIOIb30BATh YCTAHOBICHHBIC
Ha MEXIYHApOIHOM YpPOBHE CHCTEMBI TPSIMOW CBSI3HM, BKIIOYAs CITyTHHKOBBIC CHUCTEMBI W
JpYyTHe BUBI TATbHEH CBs3U, HE Ucnoyb3yeMbie B ['abone. [1o nmpochbe ["abona mim AreHTcTBa
MOJPOOHOCTH, KACAIOIIUECH OCYHICCTBICHUSI 3TOr0 IMYHKTa B OTHONICHWUM TIEpeAavyd B
HEaBTOHOMHOM WJIM aBTOHOMHOM pPEXHME HH(POPMAIIUH, MOCTYMAIOIIEH OT YCTaHOBJICHHBIX
ATEHTCTBOM YCTPOMCTB COXpaHEHUS W/WIM HAOIIOACHUS WK JJIsl K3MEPEHUI, ONPEICIIIOTCS B
JIONIOTHUTEIIBHBIX MTOJIOKECHUSIX.

[pu ycraHoBIEHNN CBS3W M TIepeade WHPOPMAIUH, KaK 3TO TPEIyCMATPHBACTCS B ITyHKTE a.
BBIIIIE, HAUICKANMM 00pa3oM  YYHUTHIBACTCS HEOOXOAMMOCTh OOCCIICYCHUS  3alllUThHI
HaXOJAIICHCS B YACTHOW COOCTBEHHOCTH MJIM KOMMEPYECKH YyBCTBUTEILHOM HH(DOpMAIMY MK
TOM MHpOpPMAIH 0 KOHCTPYKIIUH, KOTOPYIO ['aboH cunTaeT 0co00 TyBCTBUTEIHLHOM.

S3ALIUTA KOHQHI[EHHHAJIBHOFI HHP®OPMALIUU
Cratba 15
ATEHTCTBO MOAJCPIKUBACT CTPOTUM pekuM obecriedeHus 3G PEeKTUBHOM 3aIUThl OT PACKPBITUS
KOMMEPUYECKHX, TEXHOJIIOTHYECKUX U TMPOMBIIUICHHBIX CEKPETOB M JPYrod KOH(PHICHIINATBHOMN
WHPOPMAINH, KOTOPhIe CTAHOBSTCS €My W3BECTHBIMH, BKIIFOUAs TaKyl HH(OPMAIUIO, KOTOpas

CTaHOBUTCS U3BECTHOM ATEHTCTBY B X0JI€ OCYIIECTBIIEHUs HacToswero [poTokorna.

PC)KPIM, O KOTOPOM TOBOPUTCA B IYHKTC d. BBIIIC, BKIKOYACT, B YACTHOCTH, ITOJIOKCHMUAI,
OTHOCAIINCCA K:
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1) OOIIM MPHUHIIMIIAM H CBSI3aHHBIM C HUIMH MepaM 10 00paIeHUIO ¢ KOH(pUACHINATBLHON

WHpOpMAIIHeH;
i) YCTIOBHSIM HaiiMa MepcoHalIa, KaCAIOIIMMCS 3aIlUThl KOH(PHICHIIHAILHOH HH(OPMAIINY;
iii) TIpoIieIypaM B CiTydae HapyIIeHUH WM SKOOBI MMEBIINX MECTO CIIy4acB HAPYIICHUS
KOH(UICHITNATEHOCTH.

PexxuMm, 0 KOTOPOM TOBOPHUTCS B TMYHKTE a. BBINIC, YTBEPXKIACTCA W TMEPUOAMYCCKH
paccmarpuBaetcsi COBETOM.

HNPUJIOXKEHUA

Cratbs 16
[Ipunoxennss k HacrosmieMy I[IpoTOKOMy SBJISIIOTCS €ro HEOThEeMJIEMOHl wYacThio. 3a
WCKJIIOYEHHEM Liesiell BHeceHus nomnpaBok B [lpunokenus, tepmuH "IIportokon", kak oH
yrnoTpebssieTcs B HacTOSILIEM JoKyMeHTe, o3HadaeT [Iporokon u [Ipunoxenus, BMecTe B3sTHIC.
B nepedens BUIOB AeATENBHOCTH, YKa3aHHBIX B lIpunoxenun I, u nepeyenb o0opymoBaHuS U
MaTepuana, yka3aHHbIX B Ilpunoxenun II, CoBeTroM MOIryT BHOCHTBCS MONpPABKU IO
pexoMeHmammu co3ganHoi CoBeToM pabodei TPYIIBI SKCIIEPTOB OTKPBITOTO cOocTaBa. JlroOas
Takas MoINpaBKa BCTYIMAET B CUJIy Yepe3 YeThIpe Mecsiiia rnocie ee npuHITus CoBETOM.

BCTYIUIEHHUE B CUJ1Y

Cratbs 17
Hacrosmmii IlpoTrokon BCTymaeT B CWiIy B JeHb, KOrja ATEHTCTBO MHOIy4uT OT l'aboHa
MMCBMEHHOE YBEJOMJICHHE O TOM, YTO 3aKOHOJATeIbHBIC M/MIN KOHCTUTYLIMOHHBIE TpeOOBaHHS

["abona, He0OXOAMMEBIE IS BCTYIUICHNS B CHIIY, BRITIOJTHEHEI.

I'aboH MosxeT B 000e BpeMst 10 TOro, Kak HacTosmui [IpoTOKO BCTYNUT B CHITY, 3asIBUTh, YTO
I'aGon Oyzner npuMeHsITH HacTosImHH [IpoTOKOT HAa BpeMEHHOM OCHOBE.

FCHepaﬂBHBII‘/'I AUPEKTOP HE3aMEIJIUTECIILHO HH(bOpMpreT BCC roCyaapCTBa - YJICHBI AreHtcTBa

0 JTF000M 3asBICHWH O TPUMEHEHHH HacTosiero [IpoTokona Ha BpeMEHHOW OCHOBE U O €ro
BCTYIUICHHH B CHITY.
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OIIPEJAEJIEHUA
Cratsbs 18
Jns nenent vacrosamero IIporokona:
OTHocdammecss K SAEpHOMY TOIUIMBHOMY LMKy HAayYHO-HCCIIEOBATENbCKUE M OIBITHO-

KOHCTPYKTOPCKHE Da60TLI O3HAYar0T ACATCIbHOCTH, KOTOPAasi KOHKPETHO OTHOCUTCA K J'IIO60My
ACIICKTY pa3pa60TI<H nponecca Uil CUCTCMbI T000ro U3 CJICAYIOIICTO:

KOHBEPCHUU SJICPHOTO MaTepHaIa,
- oOoramieHus sIepHOTO MaTepHaa,
- U3rOTOBJICHHS SJICPHOTO TOTLINBA,
- peaKTopoB,

- KpUTHYECKUX COOPOK,

- mepepaboTKH SIePHOrO TOIUINBA,

- o0paboTkm (He BKJIIOYAs TIEPEYNMAKOBKA WM KOHAWIIMOHWPOBAaHUS, HE
MpeyCMaTPUBAIOIIETO pa3/IelICHUs] JIEMEHTOB, IS XPaHEHHsI WM 3aXOPOHCHHS)
OTXOJIOB CPEIHET0 WM BBICOKOTO YPOBHSI aKTUBHOCTH, COACPXAIMX IUTyTOHHH,
BBICOKOOOOTaIIeHHBIN ypaH Wi ypaH-233,

HO HC BKIIOYAKOT ACATCIIBHOCTH, OTHOCAIIYIOCA K TCOPETUYCCKUM WJIN (I)yH,E[aMCHTaJ'IBHI:IM
HAYYHBIM HCCJICAOBAHUAM WJIM K HAYYHO-UCCICHOBATCIBCKUM W OIIBITHO-KOHCTPYKTOPCKHUM
pa60TaM 110 IIPOMBIIICHHBIM IIPUMCHCHHUAM pPaaron30TOIIOB, MCIUIIMHCKUM,
TUAPOJIOTHYCCKUM U CEIIbCKOXO03SMCTBCHHBIM MMPUMCHCHUAM, H3YYCHUIO HOCJ’Ie)Z[CTBI/Iﬁ JJ1
340pPOBbA U Opr)KaIOH.[eﬁ Cpe€Abl U IO YCOBEPUICHCTBOBAHUIO TCXHUYCECKOI'O O6Cﬂy>KI/IBaHI/I$l.

[Inomagka oO3HaYaeT TEPPUTOPHIO, TPaHUIBI KOTOpoH  ompeneneHsl [abonom B
COOTBETCTBYIOIICH WH(POpPMAIMA O KOHCTPYKIIMM YCTAHOBKH, BKJFOYash OCTAHOBJICHHYIO
YCTaHOBKY, a TaKke B COOTBETCTBYIOIIEH WHPOPMAIMHA O MECTe HaXOXKACHHUS BHE yCTAaHOBOK,
r7ie OOBIYHO HWCTIONB3YETCs SIIEPHBIA MaTepuall, BKIIFOYas 3aKPBITOE MECTO HAaXOXKIICHHS BHE
YCTaHOBOK, TJI¢ paHEee HUCIOJIb30BAJICS SICPHBIN MaTepuall (KOTOPBIC OrPAaHUYHBAIOTCS MECTaMU
HaXOXKICHMUSI, TJIe NMEIOTCS TOPSYNe KaMephl MITH OCYIIECTBIAIACH IeSTEIBHOCTD, CBSI3aHHASI C
KOHBEpCHEH, o0orameHneM, W3TOTOBJICHHEM WM mepepaboTkoi TorummBa). [liommamka
BKJIFOUAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEICHHBIC C YITOMSHYTHIMH BBIIIE YCTAHOBKOM
WIA MECTOM HaXOXJICHHS, C LENIbI0 TMPEJOCTABICHUS WM HKCHOJNB30BAHUS CYNICCTBCHHBIX
CpencTB 0OecreyeHus], BKIIIOYasl: TOpsSYre Kamepsl st 00padOTKH OOMy4YeHHBIX MaTepHaOB,
HE COAEpIKAIlUX SJACPHBIM MaTepHajl, YCTAaHOBKH [y OOpaOOTKH, XpaHEHHUs] M 3aXOPOHCHUS
OTXOJIOB, a TaKXe 3/IaHWs, CBS3aHHBIC C COIVIACOBAHHOW JICSTENBLHOCTBIO, OMPEICIICHHOM
['aboHOM B COOTBETCTBHH CO CTaThel 2.a.1v) BEIIIIE.
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CHsTasi ¢ SKCIUTyaTallMyd YCTAHOBKA WJIM CHATOE C OSKCIUTyaTallil MECTO HAaXO)KACHWs BHE
YCTaHOBOK O3HAYar0T OOBEKT WM MECTO HAaXOXKICHWs, Ha KOTOPBIX IEMOHTHPOBAHBI WU
CIIeTTaHbl HEMPUTOMHBIMH K HKCIUTyaTallii OCTaBIINECs KOHCTPYKIMH M 000pYAOBaHNE, BaXKHBIC
Ui ee(ero) MCIOb30BaHMA, TaK YTO OHA(OHO) HE HCIIONB3YETCsl JUIS XpPaHEHUs SAepHOTo
Marepuaiga U He MOXET JaJiee HCIOb30BaThCA ISl OOpAIeHHs C SIEPHBIM MaTepuajioM, €ro
00pabOTKH MIIN MCIIONTE30BAHHS.

OcraHOBIICHHAS YCTAaHOBKA MJIK 3aKPbITOC MCCTO HAXOXACHHUS BHC YCTAHOBOK O3HA4YarOT 00BEKT
WM MECTO HAXOXICHUS, DKCIUTyaTalusl KOTOPBIX IMPEKpalICHa U U3 KOTOPBIX U3BAT H,Z[epHBIﬁ
MaTt€puail, HO KOTOPbIC HE CHATHI C OKCILTyaTaluu.

BricokooOorameHHbI ypaH O3Ha4aeT ypaH ¢ obOoramieHveM 20% WM BBIINIE TIO W30TOITY
ypana-235.

Ot16op npob OKpyKalOIIeH cpebl B KOHKPETHOM MECTE HaxXOKJIEHUS O3Ha4daeT oTOop mpod
OKpY’)Xarolwen cpeapl (Hampumep, BO3AyXa, BOIBI, PACTUTEIBHOCTH, TOYBHI, 3arps3HEHUH) B
OIIpeIeTIeHHOM ATEHTCTBOM MECTE HaXOKACHHUS M HEMOCPEICTBEHHON ONM30CTH OT HETo C
LEbI0 COJCHCTBUSI ATEHTCTBY B ITOJTOTOBKE BBHIBOAOB 00 OTCYTCTBUH HE3asIBJICHHBIX SIIEPHOTO
MaTepuaia WiH sIIEPHOU ASSITEILHOCTH B 3TOM OIIPEICICHHOM MECTE HaXOXKICHHSL.

Ot16op 1po0d OKpY’KAWIIeH Cpefbl Ha OOLIMPHOW TEPPUTOPHM O3HA4YaeT OTOOp Mpod
OKpY’Karolen cpesipl (HanpuMep, BO3yXa, BOJIbI, PACTUTEIILHOCTH, TIOYBbI, 3arPSA3HEHUI) B psijie
OTIPEJICNICHHBIX ATEHTCTBOM MECT HaXOXKICHHS C IIENbI0 COJCHCTBUSI ATEHTCTBY B TIOJTOTOBKE
BBIBOIOB 00 OTCYTCTBHUHM HE3AABJICHHBLIX SJCPHOI'O MaTcpuajlia WIn ﬂI[epHOﬁ JCATCIBbHOCTH Ha
OOIIUPHOW TEPPUTOPHH.

SlmepHBIN MaTeprant COTIIacCHO ONPENCICHHI0, JAHHOMY B cTaThe XX YcTaBa, O3Ha4daeT JIo00i
WCXOAHBIA Marepuan Wid JoOOH CHeUUalNbHBIA paclICIUIIOMMKACT MaTepual. TepMuH
HCXOJHBIM MaTepua He TOJDKEH TOJIKOBATHCS KaK MPUMEHSIOLIMICA K pyJe WiIH OTX0IaM PYIblL.
JIroboe ompenenenne, manHoe COBETOM B COOTBETCTBHH cO cTaThel XX YcraBa ATEHTCTBA
rocie BCTYIUIGHHS B CHITy Hacrtosmiero Ilporokomna, KoTopoe pacumpsieT CIHCOK MaTepHasoB,
CUMTAIOLIUXCS UCXOTHBIM WM CHEHUATBHBIM PacUIeTUISIONINMMCS MaTepUalioM, BCTYTIAeT B CHITY
B pamKax HacTosmero [IpoTrokoia Tompko mocie npuHATHs ['aboHOM.

YcTaHoBKa 0O3HAYaeT:

1) PEaKTOp, KPHUTHIECKYI0 COOpPKYy, 3aBOJ IO KOHBEPCHH, 3aBOJ II0 H3TOTOBIICHHIO,
nepepabaThIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY JUIS Pa3JielieHHs U30TOMIOB WM OT/EIBHOS
XPaHUITHIIE; WA

i) JII000€ MECTO HaXOXKACHHs, TJe OOBIYHO WCIOJIB3YEeTCA SJICPHBIA Marepuan B
KOJTYECTBAX, MPEBBIIIAOITNX OMUH 3()h(DEKTUBHBIA KHIOTPAMM.

MecTo HaxOoXJICHHsI BHE YCTAaHOBOK O3HA4aeT JI000H 00BEKT Wi JII000e MECTO HAXOXKICHHUS,
KOTOpBIC HE SIBIISIIOTCS YCTAaHOBKOHM, M TA€ OOBIYHO HCIIONB3YeTCsl SACPHBI Marepuail B
KOJIMYECTBAX, PABHBIX OAHOMY 3()(hEeKTUBHOMY KWJIOTpaMMy HJIM MEHEE.
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COBEPUIEHO B Bene 8-ro aus urons 2005 rona B ABYX 3K3eMIUIIPax Ha (PPAHILY3CKOM SI3bIKE.

3a TABOHCKVYIO PECITYBJIMKY: 3a MEXXIYHAPOJTHOE AI'EHTCTBO
10 ATOMHOMU SHEPT'UU:
Kan ITunr Bepnep bypkapr
(monmuce) (monmuce)
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iii)

Vi)

vii)

viii)

[MPUJIOKEHME I
INEPEYEHb BU/IOB JEATEJIBHOCTHU, O KOTOPBIX 'OBOPUTCA
B CTATEE 2.a.iv) HACTOSAIIEI'O ITPOTOKOJIA
UsrortoieHne poTopHBIX TPYO T HEeHTpUDYT MU cOOpKa ra30BbIX HEHTPUPYT.

PotopHble TpyOb! [uis 1IeHTpU(YT 03HAYAIOT TOHKOCTEHHBIE [IMITUHAPHI, ONIMCAHHE KOTOPBIX
npuBeneHo B pasaene 5.1.1 b) Ipunoxenns 11.

l'azoBble meHTpH(YTH 03HAYAOT HEHTPU(YTH, OMUCAHHE KOTOPBIX TMPUBEIECHO BO BBOJHOM
3aMeudaHuu K pazaeny 5.1 Ipunoxenus I1.

Usrorosnenue nuddy3noHHBIX OapbepoB.

Jduddy3ronnbie Oapbepbl 03HAYAIOT TOHKHE TIOPUCThIC (UIIBTPBI, OMHMCAHHWE KOTOPBIX
npuBeseHo B pasznene 5.3.1 a) [punoxenus 11.

UzroToBnenne umm cO0pka CHCTEM, UCTIONB3YIOIINX JIA3ePHL.

Cuctembl, UCTIONB3YIONIHE Ja3ephl, 03HAYAIOT CHCTEMBI, BKJIFOUAIOIINE T€ MTPEIMETHI, OITUCAaHNEe
KOTOPBIX MIpUBEAEHO B pazjeie 5.7 [punoxenus I1.

H3roroBieHue uiu c6op1<a QJICKTPOMATHUTHBIX CEIAapaTOpPOB U30TOIIOB.
DJIIEKTPOMATrHUTHBIC CENapaToOpbl M30TONOB O3HAYAIOT TE IpEAMETEI, O KOTOPBIX I'OBOPUTCA B

pasnmene 5.9.1 Ilpunoxenus Il u koTtopsle coaep)kKaT MCTOUHUKM HOHOB, ONHCaHHE KOTOPBIX
npuBeieHo B paznene 5.9.1 a) [punoxenns 11.

W3rorosieHue uin cOOpKa KOJIOHH WM SKCTPAKIIMOHHOTO 000pYI0BAHUSL.

KoJIOHHBI MJIM IKCTPAKIUOHHOE 000pPYIOBAHHE O3HAYAKOT TE MPEAMETHI, OIKUCAHHE KOTOPBIX
MpUBEICHO B paszaenax 5.6.1,5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Ipunoxenus 1.

W3rotoBrieHre pa3feiUTENbHBIX COMEN WM BHUXPEBBIX TPYOOK sl a’pOANHAMHYECKOTO
oborarreHus.

PaznenmTenbHbIe comIa MM BUXPEBbIC TPYOKH JUTS a9pOIMHAMUYECKOT0 000TallIeHNs 03HAYAI0T
pa3IeNuTeNbHBIE COIUIA U BUXPEBBIC TPYOKH, ONMCAHUE KOTOPHIX TPHUBEIEHO COOTBETCTBEHHO B
paznmenax 5.5.1 u 5.5.2 lpunoxenus I1.

HzrorosneHue nim c60pKa CHUCTEM I'CHECpAlU ypaHOBOﬁ IJIa3MBbI.

CucTeMBbl reHepaly ypaHoBOM IJIa3Mbl 03HAYAIOT CUCTEMBI TSl TeHEPALMK YPAHOBOH IIa3MBl,
OMMCaHUE KOTOPBIX MpUBEACHO B pazzaene 5.8.3 Ipunoxenus 11.

W3roToBneHune IMPKOHUEBBIX TPYO.

LlupkoHHEBBIC TPYOBI O3HAYAIOT TpPYOBI, ONMHCaHWE KOTOPHIX NPUBEACHO B pazmene 1.6
ITpunoxenus 11




xi)

xii)

xiii)

Xiv)

XV)

HpOI/I3BOI[CTBO WJIM MOBBIIICHHUE KAUeCTBA TSHKEIION BOIBI MU ﬂeﬁTepHﬂ.

Tsoxenas Boja WM ISHTEPHA 03HAYAIOT IEHTEPHH, TSHKEITYIO BOAY (OKCHI IEHTEepHs) U JT000e
JPYTroe COeMHEHNE ISUTEepHsi, B KOTOPOM OTHOIIICHHE YKCIIa aTOMOB JICHTEpUsI K YHUCITy aTOMOB
Bozopoza npessimaet 1:5000.

Nsrotosnenue rpadura saepHOM YUCTOTHI.

I'padur spepHOM YHCTOTBI O3HA4YaeT TpaduT, yYpOBEHb YHUCTOTHI KOTOPOTO BBHINIC, YeM
o 3
5 MUJTHOHHBIX YacTel OOpHOT0 SKBUBAJICHTA, a INIOTHOCTH MpeBbIitmaeT 1,50 r/cm.

HzrorosieHue KOHTeﬁHepOB I 06J'Iy‘I€HHOF0 TOIIJIMBA.

KonteliHep aisi 0OJYYEHHOrO TOILIMBA O3HAYAaeT E€MKOCTh JUISl MEPEBO3KH W/WIM XpaHCHHS
00JIy4eHHOTO TOILTMBA, 00ECTIeUYMBAIOIIYI0 XUMUYECKYIO, TEIJIOBYIO U PAIUAIMOHHYIO 3aIUTY,
a TaKoKe OTBOJ TEIUIA PACIaza BO BpeMs IIEPEeMEILCHHS], TIEPEBO3KU U XPAaHEHMS.

HzrorosneHue PCAKTOPHLIX YIIPABIAOMINX CTCp)KHefI.

PeakTopHbIC YIPABISIONINE CTEPKHU O3HAYAIOT CTEPXKHH, OIMHCAHUE KOTOPHIX TPHBEICHO B
paznene 1.4 Ipuroxkenus I1.

UzroTtoBnenne 6€30MacHBIX C TOYKH 3pEHUS] KPUTUIHOCTH OaKOB U pe3epByapoB.

bBesonacHble C TOYKHM 3peHMs] KPUTHYHOCTH OakW M pe3epByapbl O3HA4YalOT T€ TMPEAMETHL,
OMMCaHUE KOTOPBIX MPUBEACHO B pazzaenax 3.2 u 3.4 Ilpunoxenus 11.

H3roroBieHue MallIliH JJIA py6KI/I O6J'IYIICHHLIX TOIINTMBHBIX 3JICMCHTOB.

MammHb! 115 pyOk# 0OJyYeHHBIX TOIUIMBHBIX JIEMEHTOB 03HAYAIOT 000pYIOBaHUE, ONIICAHHE
KoToporo npuseneHo B paznene 3.1 [punoxenns 1.

Coopy’KeHHEe TOPSTIUX KaMep.

Copsiure kamMepbl 03HAYAIOT KaMepy WU COSTUHEHHBIE MEXITy cOO0M KaMephl 00IIUM 00hEMOM
He MeHee 6 M , CHaO»XEHHBIE 3aI[UTOM, paBHON WM IpeBhIMaronei skBuBasieHT 0,5 M OeToHa
IUIOTHOCTBIO 3,2 T/cM’® Wik Goree, YKOMITICKTOBAaHHBIC O0OPYIOBAaHUEM IUIA TIPOBEICHIS
oTepanuii ¢ UCHOIb30BAHUEM JTUCTAHIIMOHHOTO YIIPABICHHUSL.




1.1.

1.2

[MPUJIOXEHMUE 11

INEPEYEHDBb COI'JTACOBAHHOI'O OBOPYIOBAHUA 1 HEAJIEPHOI'O
MATEPHAJIA U1 OTYHETHOCTHU OB OKCIIOPTE N UMITIOPTE
B COOTBETCTBUM CO CTATBEM 2.a.ix)

PeaxTopsl 1 peakTOpHOE 060pY/10BaHUE
KoMIuieKTHBIE sijlepHbIE PeaKTOPbI

SnepHele  peaKTOpBHI, crocoOHele  paboTaTh B pEXHUME  KOHTPOJIHPYEMOU
CaMOTOJIICPKUBAIOILIEHCS  1IETTHONM peakluyd JeNIeHUs, HWCKIIoYas peakTopbl HyJIEBOU
MOMIHOCTHU, KOTOPBIC OIPCACIIAIOTCA KaK pPEAaKTOPbI C MPOCKTHBIM MAKCUMAJIbHBIM YPOBHEM
MIPOU3BO/ICTBA IUTYyTOHUSA, HE TipeBbIimaronumM 100 rpaMMoB B TOI.

[NOACHUTEJIbBHOE 3AMEYAHUE

"SnepHblil peakTop" B OCHOBHOM BKJIIOUACT Y3JIbl, HAXOMSALIMECS BHYTPU KOpITyca peakTropa
WIM HENOCPEICTBEHHO IPHMBIKAIOIUME K HEMy, O0OpYyIOBaHHE, KOTOPOE KOHTPOIUPYET
YpOBEHb MOIIHOCTH B aKTHUBHOM 30HE, M KOMIIOHEHTHI, KOTOpBhIE OOBIYHO COZIEp)KaT
TETUIOHOCUTENb TIEPBOTO KOHTYpa AKTHBHOH 30HBI PEAaKTOpa, WM BCTYNAOT C HUM B
HETIOCPEACTBEHHBIN KOHTAKT WK YIPABISIIOT UM.

He mpennonaraercst MCKIIOYEHHE PEAKTOPOB, KOTOPHIE HAAJIKAIIUM 00pa3oM MOTJH OBl
MOABEPrHYTHCA MOJU(MUKALMK Ul MPOU3BOACTBA 3HAUYMTENHHO OOJIBILIETO KOJMYECTBA, YEM
100 rpaMMoOB TTYTOHUS B ToJl. PeakTopsl, mpeaHa3HaueHHbIe IS ITUTENIbHOM KCIUTyaTaluu
Ha 3HAYUTENIBHBIX YPOBHSAX MOIIHOCTH, HE3aBUCHMO OT CTENEHH HX BO3MOXKHOCTEH
MIPOU3BO/ICTBA ITyTOHUSA, HE PACCMATPUBAIOTCS KaK "peakTOphl HYJIEBOM MOIIHOCTH".

PeakTopHbIe KOpITyca BBICOKOTO JABJIEHHS

Mertammuueckue Kopiyca B c60pe WM HMX OCHOBHBIC YaCTH 3aBOJICKOI'O H3TOTOBJICHHA,
KOTOPBIC CIICHHUATIBHO IMPEAHA3SHAYCHBI WX MMOATOTOBJICHBI JId pasMCIICHUA B HUX aKTHUBHOM
30HbI AJCPHBIX PCAKTOPOB, KAaK OHH OIPCEACICHbI B ITYHKTC 1.1. BBIIC, H CIIOCOOHBIE
BBIACPIKUBATH pa6oqee HAAaBJICHUC TCINIOHOCUTCIIA IICPBOI'O KOHTYpPA.

[NOACHUTEJIBHOE 3AMEYAHUE

Bepxusist mimmta Kopityca BBICOKOTO IaBJICHHSI PEaKTOpa OXBaTHIBACTCS IMyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJIEHHS], YaCTh KOPITyca BBICOKOTO JaBJICHUSL.

BHyTpennue gactu peakropa (HampuMep, NOANCPKUBAIOIIME KOJOHHBI M IUIUTHI aKTUBHOM
30HBI M JIpyIH€ BHYTPEHHHE YacTH KOPITyCa, HAMpPAaBISIIOIIUE TPYOBI IS PETYIUPYIOMINX
CTEPKHEH, TEIIOBbIE YKPAHbI, MEPETOPOIKH, TPyOHbIE PEIIETKH aKTHBHOW 30HBI, IIACTHHBI
maddy3opa U T.1.) OOBIYHO MOCTABIIIOTCS MOCTABILMKOM peakTopa. B HEKOTOpBIX cirydasx
OIIpEJENICHHBIE BHYTPEHHUE OIOPHBIE KOMIIOHEHTHI BKJIIOYAIOTCSl B M3TOTOBIECHUE KOpITyca
BBICOKOTO [JaBJIeHHS. OTH TPEIAMETHl SIBISIOTCS JOCTATOYHO BAKHBIMH C TOYKH 3pPEHHUS
0€30MacHOCTH M HAJISKHOCTH JKCIUIyaTallul PeakTopoB (M, CIEHOBATENBHO, C TOUKU 3PEHHUS
TapaHTUIHBIX 00s3aTENIbCTB M OTBETCTBEHHOCTH MOCTABIIMKA PEAKTOPa), YTOOBI X IOCTaBKa
BHE PaMOK OCHOBHOI'O COTJIAIIEHHS O IIOCTaBKE CaMOro peakTopa He cTaja Obl OOBIYHON



1.3.

1.4.

1.5.

1.6.

1.7.

npaktikod. [lo3TOMy, XOTS OTHEnbHAs TIOCTaBKA OTUX YHHKAJIBHBIX, CHCIUAILHO
NpPEeTHA3HAYCHHBIX M MOATOTOBICHHBIX, BYKHBIX, KPYIHBIX U TOPOTOCTOSIIIMX MPEIMETOB HE
00s13aTeIbHO OYIET pacCMaTPUBATHCS KaK BBITAAAOMAs U3 cepbl HHTEPECOB, TAKOH CITOCO0
IMOCTaBKH CUHUTACTCA MAJIOBCPOSATHBIM.

MammuHbI 1151 3arpY3KH U BHITPY3KH PeaKTOPHOI0 TOILUIMBA

Manumynsitopaoe 000pynoBaHKE, CIIEHUaIbHO MPEAHA3HAYEHHOE WM MOATOTOBICHHOE IS
3arpy3Kdl WM W3BJICYCHHUS TOIUIMBA W3 SIIEPHBIX PEAKTOPOB, KaK OHHU OIpeeNieHbl B
myHkTe 1.1. BbIIIE, KOTOpPOE MOXKET WCIIONB30BaThCA, KOTJAa PEaKTop HaXOAWUTCS IO
HArpy3KOii, WK 001aaeT TEXHUIECCKUMU BO3MOXKHOCTSMU JIJIsl TOYHOTO TO3HITMOHHUPOBAHHUS
WA OPUEHTHPOBAHMSA, TIO3BOJSIOIIMMHE ITPOBOJWTL Ha OCTAHOBIEHHOM PEAKTOpPE CIIOXKHEIC
paboTel TO TIeperpy3ke TOIUIHBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE
HaOI0IeHNE WIH TPSAMOM JTOCTYH K TOILUIUBY.

PeaxTopHbIe ynpasJisiionye cTep;KHA

CTCp)KHI/I, CICNUAJIbHO MPEAHA3HAYCHHBIC WJIU MMOATOTOBJICHHBIC JIA YIIPABJICHUSA CKOPOCTHIO
PCaKIuu B AACPHBIX PCAKTOPAX, KaK OHU OIIPCACIICHBI B ITYHKTC 1.1. BEIIIIC.

[NOACHUTEJIbBHOE 3AMEYAHUE

Croza e BKJIFOYAIOTCSI, TIOMAMO YacTH, TOTJIONIAIOIIEeH HEHTPOHEI, €¢ OTIOPHBIC W ITOABECHBIC
KOHCTPYKIIMH, €CITH MTOCTAaBKa TIPOU3BOUTCS PA3IEITBHO.

PeaxTopHbIe TPyOBI BHICOKOTO JaBJIeHUS

TpyObl, KOTOpBIC CIEIUANBLHO MPEIHA3HAYCHBI WM MOATOTOBJICHBI JIJIsl Pa3MEIICHHUS B HUX
TOIUTMBHBIX JJIEMEHTOB W TEIUIOHOCHUTENSl TEPBOT0 KOHTypa B peaKkTopax, KaK OHH
ompenereHsl B TyHKTe 1.1. BBImIE, Tpm pabodeM maBieHWH, mpeBbimaromem 5,1 Mlla
(740 dynT/KB. APOIM).

MupxonuneBbie TPyObI

TpyOsl mnu cOOpkH TPyO0 M3 METALIMYECKOTO IMPKOHUS WU €ro CIUIaBOB, 10 BECy
npeseimarone S00 Kr B TedeHne Tr000ro 12-MecSYHOTO TepHoja, KOTOpBIE CIEIHATEHO
TIpeTHa3HAYEHBI WA TTOATOTOBJICHBI JIJIS1 MCTIOJIE30BAHISI B pEaKTOpax, Kak OHM ONPEICICHEI B
myHkTe 1.1. BBIIIE, ¥ B KOTOPBIX OTHOIIICHHUE IO BeCy radHUs K MUPKOHUIO MeHbIIIe yeM 1:500.

Hacocbl nepBoro KOHTypa TenioHOCHTeJIst

Hacocel, cnenuansHO MpeHa3Hau€HHblE WM TOJTOTOBIEHHBIE JUIA  TOANEp)KaHUA
LUPKYJALUN TEINIOHOCHUTEIISI IEPBOTO KOHTYPA SIAEPHBIX PEaKTOPOB, KAK OHU ONPEACIICHBI B
myHkTe 1.1. BbImIe.

[NOACHUTEJIBHOE 3AMEYAHUE

CHe]_II/IaJII)HO MMPCAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC HACOCHI MOIYT BKIIIOYAaTh CJIOXKHBIC,
YIUIOTHCHHBIC WJIM MHOTOKPATHO YIUIOTHCHHBIC CHCTEMbI JId MPCAOTBPALICHUA YTCUKU
TCIUIOHOCUTEIIL TIEPBOI0  KOHTYpa, TEPMETUYHBIE HACOCBI MW HACOCBI C CHCTEMaMU



2.1.

2.2.

HHGpLIPIaJ'IBHOfI Macchl. JTO OIMpEACIICHUE KAaCaCTCsA HACOCOB, aTTECTOBAHHLIX IO KJIACCY NC-1
WJIA 5KBUBAJICHTHBIM CTaHAAPTaM.

HesinepHbie MaTepuasbl 1151 PpEaKTOPOB
HeiiTepuii u Tsikes1as1 Boga

Heiitepuii, TspKenass Boga (OKMCh OedTepusi) W J00oe Ipyroe COeAWHEHHE NeHTepusi, B
KOTOPOM OTHOLICHHE AEUTEpUsl K aroMaM Bojopojda mpesbimaeT 1:5000, nmpeqHa3sHauYeHHbBIE
JUIL HCTIOJIb30BAaHUS B SIIEPHBIX PEAKTOPax, KaK OHU OIpeIeleHbl B IyHKTe 1.1.BBImNE, B
KonmuyecTBax, mpesblmarommx 200 K© aToMOB jeiiTepust ais J0OOW OXHOM CTpaHbI-
MOJTy4aTesis B TeUeHue Jr00oro 12-MecsuHOro nepuosa.

SnepHo-uncroiii rpagur

I'padur, mmerommii creneHb YUCTOTH BBIMIE S-MUJUTMOHHBIX OOpHOIO SKBHBAJICHTA, C
IUIOTHOCTBIO Gonbire ueM 1,50 r/cM’, NpeiHA3HAYEHHBIH JUIA MCIIONB30BAHMS B SIEPHBIX
peakTopax, Kak OHHM OIpenesieHbl B IMyHKTe 1.1 Bhlllle, B KONMYECTBAX, MPEBBIIIAIONINX
3x10" kr (30 MeTpHUYECKHX TOHH) JUIsl TFO0O0H OHON CTPAHBI-MIOYYATENsS B TeUSHHE MOO0ro
12-mecsiyHOTO TIEpUO/A.

[NPUMEYAHUE

Jns menelt SKCIIOPTHOTO KOHTPOJISL TPABHUTENIBCTBO OMNpEAENiieT, OyAyT JHU 3KCIIOPTHbIE
MapTUH COOTBETCTBYIOILETO BHIIIEyKa3aHHBIM XapaKTepPUCTUKaM rpaduTa HUCIOIb30BaTHCS B
SIICPHBIX PEAKTOpax.

YceraHoBKH 101 nepepaGoTKH 00Jy4YeHHBIX TOIUIMBHBIX JIEMEHTOB W 000pyl0BaHmue,
cHelHaIbHO NPeIHA3HAYEHHOe WU MOAr0TOBJIeHHOE JJIs 3TOr0

BBOJIHOE 3AMEYAHUE

[Ipu mepepaboTke OONYyYEHHOTO SAEPHOTO TOIUIMBA IUTYTOHHMH M ypaH OTIENSAIOTCS OT
BBICOKOAKTHBHBIX TPOMYKTOB JCJICHUS U APYIMX TPAHCYpaHOBBIX 37eMeHTOB. s Takoro
pa3lieNieHusl MOTYT HCIONB30BaThCS Pa3iMyHbIe TEXHOJOTHUECKUE Mpoliecchl. OmHAKO CO
BpemereM mporiece "Ilypekc" cram Hambollee pacHpOCTPAaHEHHBIM W IMPHEMIIEMBIM. OTOT
mpoLecc BKIIOYACT PACTBOPEHHE OOIYYEHHOTO SIEPHOTO TOIUIMBAa B a30THOM KHCIOTE C
MOCNEMYIONINM  BBIJICTICHMEM ypaHa, IUIyTOHHS W TPOAYKTOB JIENCHHUSI OKCTPaKIMeH
PacCTBOPHTENIEM C IIOMOIIBIO TpHOYTHII(OochaTa B OpraHNIECKOM pa30oaBHUTEIE.

TexHonormueckne TpoIecchl Ha pa3lUuHBIX yCTaHOBKax Tuma "[lypekc" aHamoruyHel u
BKJIIOYAIOT:  M3MEJIbYCHHE OOMYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHHE TOILIMBA,
9KCTPAKIMIO PACTBOPUTENEM U XpaHEHHE TEXHOJOTHUECKOM MKHIKOCTH. MOXKET HMEThCA
TaKke 00OpyZOBaHHE IJIsl TEIUIOBOW JACHUTpAlMM HUTpaTa ypaHa, KOHBEPCHH HHUTpAaTa
IUTyTOHUS B OKHCh WJIM METaJUl, a TakKe JI1 OOpabOTKH >KHIKHX OTXOIOB, COAEPMKALIMX
MPOIYKTHI JEJIEeHHs, JO MOIy4eHUs (HOPMBI, NPUTOTHON A HPOAODKUTENBHOTO XPAaHEHUS
Wi 3axopoHeHHs. OJHAKO KOHKPETHbIE THUNBI ¥ KOH(QHTypamus 000pyIOBaHUS,
BBIIOJTHSAIOIIETO 3TH (QYHKIMH, MOTYT Pa3jIMuaThCsl Ha PAa3IMYHbIX yCcTaHOBKax Tumna "[lypekc"
[I0 HECKOJIBKUM IPUYMHAM, BKJIFOUYasl TUIBI U KOJIMYECTBO OOIYyYEHHOTO SIEPHOIO TOILIHBA,
MoJyIe)Kaliero mnepepaboTke, M TpeanoiaraeMblii MpOLECC OCaXIEHHS H3BIEKAEMBIX



3.1.

3.2.

MaTepuajoB, a TaKKe NPUHIOUIBI obOecrieueHus] Oe30MacHOCTH W TEXHUYECKOTo
00CTy>KUBaHUS, IPUCYILIE KOHCTPYKLUH JAHHON YCTAaHOBKH.

"YcTanoBKa 171 iepepaboTKu 0OIyUCHHBIX TOIUTMBHBIX 3JIEMEHTOB" BKIIIOUYAET 000PYI0BaHIE
Y KOMITOHEHTHI, KOTOPBIE OOBIYHO HAXOJATCS B TIPSMOM KOHTAKTE C OOJYYCHHBIM TOILTHBOM H
OCHOBHBIMH TEXHOJIOTHYECKHMH TOTOKaMH SAEPHOTO MaTepualia M MPOAYKTOB JAEIEHUS, U
HEMOCPEICTBEHHO YIPABIISIIOT UMH.

DTH Tmporlecchl, BKIIOYAs MOJHBIE CHCTEMbBI JUIi KOHBEPCHM IUTYTOHHSI M IIPOU3BOJCTBA
METAUTMYECKOTO TUTYTOHUSI, MOTYT OBITh HACHTH()UIMUPOBAHBI IO MEpaM, MPUHUMAEMBIM UL
MPEIOTBPAILCHHUS OMACHOCTEH B CBA3U C KPUTUYHOCTBIO (HAIlpUMEp, MEpaMH, CBSI3aHHBIMU C
reoMeTpueii), oOilydyeHneM (HampuMep, MyTeM 3allUThl OT OOJNYyYeHHs) M TOKCHYHOCTBHIO
(HarpumMep, MepaMH 110 YACP KaHHIO).

[Ipeametsl 000pymOBaHUS, HA KOTOPBIC, KaK CUUTACTCS, PACIPOCTPAHSACTCS 3HAUCHHE (hpasbl
"u 00opyoBaHUe, CIIEIMAIBHO TPEAHA3HAUYSCHHOE WITM TOATOTOBIICHHOE" I TiepepaboTKu
00JTy94EHHBIX TOIUTUBHBIX JIEMEHTOB, BKITIOUAIOT:

Mammunsb! 15151 pyOKH 00,Iy4eHHbIX TOIIMBHBIX 3J1EMEHTOB
BBOJHOE 3AMEYAHUE

D10 000PyAOBaHUE HCITONL3YETCS U BCKPBITHS 000JIOYKH TOIDIMBA C TIENBIO TIOCIICAYIOMIETO
pacTBOpeHusi OOIYUICHHOTO SICPHOTO MaTtepuaia. Kak mpaBuiio, UCTIONB3YIOTCS CHEIHAIbHO
MpeJHa3HAYCHHBIC, CKOHCTPYMPOBaHHBIC JUIS pPyOKHM MeTajla yCTPOMCTBA, XOTSA MOXKET
WCTIONTE30BATKCS U 00Jiee COBEpIIIEHHOE 000PYA0BaHUE, HAIPUMED JIa3ePHL.

JlMCTaHIIMOHHO ~ ympaBiisieMoe  O00OpYJOBaHHME, CIHCNUANBLHO  TPEIHA3HAYCHHOE WM
MOJITOTOBJICHHOE JIJIsI UCIIONIF30BaHUS HA YCTAHOBKE IO IEepepadOTKe, KaKk OHa OIpe[elieHa
BBIIIE, JIJISl PE3KH, pyOKH TN Hape3Ku COOPOK, ITyYKOB WM CTEPIKHEH 00ITydeHHOTO SIEPHOTO
TOTLTHBA.

JuccoabBepbl
BBOJIHOE 3AMEYAHUE

B mucconeBepsl OOBIYHO TOCTYHAaeT HM3MEIbUCHHOE OTpadoTaBlIee TOIUIMBO. B 3THX
0e30MacHBIX C TOYKW 3PEHHs KPUTHYHOCTH pe3epByapax OOJIydeHHBIH sACpHBIH MaTepual
pacTBopsieTCsl B a30THOM KHCJIOTE, W OcCTaromuecss oOpe3kd 000JOUeK BBIBOAATCA U3
TEXHOJIOT'HYECKOTO IIOTOKA.

be3onacHble ¢ TOYKM 3peHUS KPUTHYHOCTU pe3epByaphl (HampuMep, Majoro IuaMmeTpa,
KOJIBLIEBBIE WM TPSMOYTOJNBHBIE pE3epByapbl), CICLUUAIBGHO MpEIHA3HAUCHHBIE MM
HOJATOTOBJICHHBIE JUIS UCIIOJIb30BAaHUS HAa YCTAHOBKE IO IEpepadOTKe, KaK OHU OIPE/IEIICHbI
BBILIE, AJI1 PACTBOPEHUS OOYUYEHHOIO SIIEPHOTO TOILUINBA, KOTOPBIE CIIOCOOHBI BBIICPKHBATD
ropsiuyt0, BBICOKOKOPPO3HOHHYIO JKHIKOCTH W MOTYT JAWUCTAHLHMOHHO 3arpyaTbCsi H
TEeXHUYECKH 00CITyKHBaThCS.



3.3.

34.

IKCTPAKTOPLI M 000pyA0BaHNe ISl IKCTPAKIIMM PAaCTBOPUTEIeM
BBOJHOE 3AMEYAHUE

B sKCTpakTOphl € pacTBOPHUTENEM IIOCTYNAeT Kak pPacTBOp OOJyYSHHOTO TOIUTUBA U3
JICCOJIBBEPOB, TaK M OPraHMYECKUI PAcTBOP, C TOMOIIBIO KOTOPOTO Pa3NelSIFOTCS ypaH,
IUTyTOHUN M TPOAYKTHI JeneHus. OOOpymaoBaHUE Ui SKCTPAKIMU PACTBOPHUTEIIEM OOBIYHO
KOHCTPYHPYETCS TaKUM 00pa3oM, 4TOOBI OHO YIOBJIETBOPSUIO JKECTKUM JKCILTyaTalliOHHBIM
TpeOOBaHHAM, TAKUM, KaK JUTUTENBHBIA CPOK CITY:KObI 0€3 TEXHHYESCKOrO O0CTYKUBAHHS ITH
JeTKask 3aMEHSEMOCTh, MPOCTOTA B OKCIDTyaTalldM ¥ YHPABICHWUHM, a TaKkke TMOKOCTh B
OTHOIICHUH U3MECHEHHS TTapaMeTPOB Tpoliecca.

CrienanbHO TIpeAHa3HAuYeHHBIE WK TIOATOTOBJICHHBIE SKCTPAKTOPHI C PACTBOPHUTENEM, TaKHUe,
KaK HaCaJO4YHBIC WM ITYJIbCAMOHHBIC KOJIOHHBI, CMECHUTEIIbHO-OTCTOMHEIE arraparbl W
LICHTPOOCKHBIC KOHTAKTHBIC amlmaparbl I HCIOJb30BAaHHS HA YCTaHOBKE MO 00paboTKe
OOJIy4EeHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTENIEM JIOJDKHBI OBITh YCTOWYMBBI K
KOPPO3MOHHOMY BO3JICHCTBUIO a30THOM KHUCIOTBHL. DKCTPAKTOPHI C PACTBOPHUTEIEM OOBLIYHO
W3TOTABIMBAIOTC C  COOJIOJICHMEM YPE3BBIUAMHO BBICOKMX TpeOOBaHM  (BKIIOYAS
MIPUMEHEHHE CIeNUATbHBIX METOJIOB CBAPKH, MHCIIEKIHIA, 00eCTieYeHrne U KOHTPOITh KAueCcTBa)
W3 MaJIOyTJIEPOMUCTHIX  HEPXKAaBEIOIIMX  CTajield, TWTaHa, IWMPKOHUS WA JPYTUX
BBICOKOKQYECTBCHHBIX MaTCpHUaJIOB.

XuMuYeckHe pe3epByaphl 1151 BbIIEPKMBAHMS UIH XPAHEHHSI
BBOJHOE 3AMEYAHUE

Ha sTane skcTpakimy pacTBOpHTENIEM 00pa3yloTCs TPU OCHOBHBIX TEXHOJOTHYECKHX ITOTOKA
KHUAKOCTH. PesepByaphl AJisl BBLICP)KMBAHUSI WIM XPAaHEHUs] MCIONB3YIOTCA B AalbHEHIIeH
00paboTKe BCEX TPeX MOTOKOB CIEAYIOMNM 00pa3oMm:

a)  pacTBOp UHCTOTO Aa30THOKHCJIOTO YypaHa KOHIIGHTPUPYETCS BBIIAPUBAHUEM U
MPOMCXOAUT IPOLIECC JEHUTPAILNH, TJIe OH IpeBpaIlaeTcs B OKCHJ ypaHa. DTOT OKCHJ
MOBTOPHO HCIIOJIb3YETCS B SIIEPHOM TOIUIMBHOM IIUKJIC;

b)  pacTBOp  BBICOKOAKTHBHBIX  MPOIYKTOB JICICHUs OOBIYHO  KOHIICHTPHUPYETCS
BBIMAPUBAHUEM M XPAHWUTCS B BUJIC KOHIICHTPUPOBAHHOM KUAKOCTH. DTOT KOHICHTPAT
MOJKET BITOCJTICIICTBHUM TIPOMTH BBINIApWBaHUEC WM OBITH TpeoOpa3zoBaH B (opMmy,
MIPUTOIHYO JIISl XPaHESHUsI WK 3aXOPOHCHUS,

C)  PpacTBOp YMCTOTO HUTpATa IUTyTOHUS KOHIIEHTPUPYETCS U XPAHUTCA A0 TTOCTYTIJICHUS Ha
JaNbHENIINe 3Tarbl TEeXHOJOIMYEeCKOro mpoliecca. B dyacTHOCTH, pe3epByaphl s
BBIJICP)KUBAHUS WM XPAaHCHUS PACTBOPOB IUIYTOHUSI KOHCTPYUPYIOTCS TaKUM 00pa3oM,
9TOOBI M30€KaTh CBA3aHHBIX C KPUTUYHOCTHIO MPOOJIEM, BO3HHUKAIOUINX B PE3yJIbTaTe
M3MEHEHHUH B KOHIIGHTPAIMX WK (JopMe JaHHOTO MOTOKA.

CrenpanpHO MpeAHa3HauYeHHbIE WK MOATOTOBIEHHBIE PE3E€pBYaphl I BBIIECP)KUBAHHS WIN
XpaHEHUS ISl HUCIIOJIb30BAHMS HAa YCTAaHOBKE IO IepepadoTKe OOIyYeHHOIo TOILIMBA.
PesepByaps! 17151 BBIIEP)KUBAHUSA WM XPAHEHUS TOJDKHBI OBITh YCTONUYUBEI K KOPPOSUOHHOMY
BO3JICHCTBUIO A30THOW KHCIIOTHI. Pe3epByaphl Uil BBIACPKMBAHMS WM XpaHEHHS OOBIYHO
M3TOTABIMBAIOTCS M3 TAaKUX MAaTEepHaNIOB, KaK MalOYIIIEPOJVCTBIE HEPXKABEIOLIME CTally,
TUTAaH WM LUPKOHUM WM JApPYrHMe€ BBICOKOKAUECTBEHHBbIE Marepuanbl. PesepByapel Uit
BBIJICP)KMBAaHHSI WM XPAaHEHHST MOTYT OBITh CKOHCTPYHMPOBAHBI TaKMM 00pa3oM, 4TOOBI HX
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OKCIUTyaTallud U TEXHUYICCKOC 06CJ'Iy)KI/IBaHI/Ie MMpOn3BOANUIIMCH JUCTAHIIMOHHO, U MOTYT UMCThH
CJICAyromue 0COOCHHOCTH C TOYKHU 3PCHUS KOHTPOJIA 3a ﬁﬂepHOﬁ KPUTHIHOCTBIO:

(1) OOpHBI SKBUBAIEHT CTEHOK WM BHYTPEHHHX KOHCTPYKIHMH pPaBeH MO MEHbIIEeH
Mmepe 2%, 1mbo

(2) mmIMHApPHYECKHE pe3epByapbl MMEIOT MaKCHUMalbHBIN auamerp 175 mm (7 mroitmoB),
6o

(3) TpAMOYTONBHBIA WM KOJBIIEBOW pPE3epByap MMEET MAKCHMAJIBHYIO IHPHHY 75 MM
(3 motima).

CucreMa KOHBEPCHM HUTPATA IVIYyTOHUS B OKCH
BBOJAHOE 3AMEYAHUE

Ha GonpimmHCTBE YCTaHOBOK MO TMEpepaboTKe STOT KOHEUHBIH MPOLEcC BKIIOYAET KOHBEPCHIO
pacTBOpa HUTpaTa IUTYyTOHUS B JIBYOKHCH ILUTyTOHHS. B 4MCIO OCHOBHBIX OIEpaluil 3TOro
Iporiecca BXOAAT: XpaHEHHWE W KOPPEKTHPOBKA MCXOJHOTO TEXHOJIOTHYECKOTO MaTrepuana,
OCaKJIEHNE U pa3ZieTIeHNe TBEPAOH 1 KUAKOH (ha3bl, MPOKAIMBaHKE, OOpaIeHe ¢ MPOIyKTOM,
BEHTHJISILIUS, OOpalIeHHe ¢ OTXOIaMH M YIIPaBJICHUE TIPOIIECCOM.

3aMKHYTI>Ie CHUCTEMBI, CIICHHUAJIBHO IMPECOAHA3HAYCHHBIC WIJIM ITOATOTOBJICHHBIC JJIA KOHBCPCHU
HUTpATa IUIyTOHHUA B OKCHU/[ IUTYyTOHHS, B YHaCTHOCTH, OGOpyaOBaHHBIe TaKNM o6pa30M, YTOOBI
n30ekKaTh JOCTMIKCHUS KPUTUYHOCTU W paaruallMOHHBIX Bq)(l)eKTOB, a TaKXKC CBCCTH K
MUHUMYMY OIIACHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.

CucremMa KOHBEPCHH OKCHAA ITyTOHUS B METAJLT
BBOJIHOE 3AMEYAHUE

OTOT mporecc, KOTOpPhIi MOXET OBbITh CBS3aH C YCTAHOBKOW IO MEpepadOTKe, BKIFOUYACT
(TOpUpOBaHUE JIBYOKHUCH TLTyTOHHS, OOBIYHO C IPUMEHEHUEM BBICOKOAKTHBHOTO ()TOPHCTOTO
BOJIOPOAA, C IIEJbK0 MOJy4YeHHs (rTopuaa IUIYTOHHS, KOTOPBIA  BIOCICACTBHU
BOCCTaHABJIMBACTCS C TIOMOIIBI0 METALTMYESCKOTO KABIUSI BHICOKON YMCTOTHI 10 TIOTY4CHUS
METAUTUYECKOrO TUTYTOHHS U (PTOPHIA KATBIMS B BUJC IIUIaKa. B 4icio OCHOBHBIX OIepanuii
JAHHOTO TIporiecca BXOAAT: (ropupoBaHue (HampuMmep, C TPUMEHEHHEM OOOpYIOBaHUS,
COJICpIKAIllero  ONaropojHbIE METALThl WM  3alMIICHHOTO TMOKPBHITHEM W3  HUX),
BOCCTAHOBIICHHE MeTaula  (Hampumep, ¢ MPUMCHCHHEM  KEepPaMHYECKUX  THIJIEeH),
BOCCTaHOBIICHHE IIUIAKa, OOpallleHue ¢ MPOIYKTOM, BEHTWIIAIHS, OOpaIleHHEe ¢ OTXOJaMH U
yTIpaBJICHHUE MTPOLIECCOM.

3aMKHyTLIe CHUCTCMBI, CIICHUATIBHO  IPCAHA3HAYUCHHBLIC WM  HNOATOTOBJICHHBIC — IJIA
MMPOU3BOACTBA MCTAJUIMYCCKOr'0 ILIYTOHHA, B YaCTHOCTH, O60py,ZIOBaHHLIe TaKNM 06pa30M,
4TOOBI U30EKATh AOCTHKCHUA KPUTUYHOCTHU U paaruallMOHHBIX B(b(l)CKTOB, a TaK)K€ CBECTH K
MUHUMYMY OIIACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.
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5.1.1.

YcTaHOBKH JIsl H3r0TOBJIEHUS TOIJIUBHBIX 3JIEMEHTOB
"V cTaHOBKA JIJIS1 ©I3TOTOBJICHUS TOTLTUBHBIX 2JIEMEHTOB'" BKITFOYAEeT 000PYI0BaHHE:!

a) KOTOpO€ OOBIYHO HAXOAUTCA B HEMOCPEACTBEHHOM KOHTAKTE C TEXHOJIOTMYECKUM
MOTOKOM SIIEPHOTO MaTepraia WM HEMOCPEACTBEHHO 00palaThIBaeT ero, Wih JKe
yIpaBiseT UM, Ui,

b)  KoTOpoe repmMeTH3UpYET AACPHBII MaTepral BHYTPH 000IOUKH.

YcraHoBkM s pa3aejJeHuss U30TONOB ypaHa u oﬁopy)mBaHMe, KpPpoOME€ aHAIUTHYIECCKUX
l'[pPIﬁOpOB, ClIeNUAJIBHO MPEITHASHAYECHHOC WX MOAT0OTOBJICHHOE€ /1J151 3TOI'0

[Ipeametsl 000pyIOBaHUS, HA KOTOPBIC, KAK CUUTACTCS, PACIPOCTPAHSACTCS 3HAUCHHE (hpa3bl
"00OpyZOBaHUE, KPOME AQHAIUTHYCCKHX TPHOOPOB, CICIMAIGHO MpPEAHA3HAUCHHOE WU
MIOJITOTOBIICHHOE" IS pa3/ieieHNsI N30TOIIOB ypaHa, BKITFOYAIOT B CeOst:

T'a3oBbIe lleHTpH(l)yl"I/I H Yy3JIbl 1 KOMIIOHCHTDBI, CIICHUAJIBHO INPEIHA3HAYCHHLIC WJIN
MOATr0oTOBJICHHBIC 1JIS1 UCITOJIBb30BAHUA B ra30BbIX ueHTpmpyrax

BBO/JIHOE 3AMEYAHUE

l"azoBas neHTpHdyra OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) MMIHHAPA(OB) IUAMETPOM OT
75 MM (3 mroiima) 1o 400 MM (16 ar0iiMOB) € BEpTUKAIBHON IEHTPAIBLHOIN OCHIO, KOTOPHI(e)
nomenieH(bl) B BaKyyM M BpalIaeTcs(I0Tcs) C BBICOKOH OKPY)KHOM CKOPOCTBIO MOpPSIKa
300 v/c wmu Gosee. Jlms mocTwkeHHsS OOIBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalIbl
BPAIIAfOIINXCS] KOMIIOHEHTOB JOJDKHBI UMETh BBICOKOE 3HAUCHWE OTHOIICHUS MPOYHOCTH K
IUTOTHOCTH, a POTOpHasi cOOpKa M, CIIEAOBATEIbHO, OTACIBbHBIE €€ KOMIIOHEHTHI JIOJKHBI
M3TOTOBJIATBCS. C BBICOKOW CTETMEHBI0 TOYHOCTH, YTOOBI pa3daiaHc ObUT MHHUMAalbHBIM. B
OTJIIMYHE OT IPYTUX HEeHTpUu(yT ra3oBas MeHTpUQyTa s oborameHns ypaHa AMeeT BHYTpU
pPOTOpHOM KaMephbl Bparmaromiyocs(uecs) meperopoaky(u) B ¢popme AMCKa M HEMOIBIKHYIO
cucteMy nogadu M oTBoAa rasa UFs, cocTosiryro 1Mo MeHbIIEH Mepe U3 TpeX OTIAENBbHBIX
KaHaJIOB, J1Ba M3 KOTOPBIX COENMWHEHBI C JIOMATKAMH, OTXOIIIIMMH OT OCH pPOTOpa K
nepudepuitHoil YacTH POTOPHONW Kamephl. B BakyymMe HaXOIUTCS TaKKe PSAJ BaKHBIX
HEBPALIAIOMINXCS JIEMEHTOB, KOTOPBIE, XOTS M UMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CJIOKHBI B
M3TOTOBJICHUH W HE M3TOTOBJISIOTCS M3 YHUKAJIBHBIX MaTepuainoB. LleHTpudyxHas ycTaHOBKa,
OJTHaKo, TpeOyeT OONBIIOr0 YWCiia 3TUX KOMIIOHEHTOB, TaK YTO HMX KOJMYECTBO MOXKET
CITy>KUTb BaKHBIM HHANKATOPOM KOHEYHOTO MCIIOIb30BaHMS.

Bpamarwmuecss KOMIOHEHTbI
a)  IlonHble poTopHbIE COOPKU:

ToHKOCTEHHBIE MIHHAPHI WK PSZ COSTUHEHHBIX MEXIy cOOOH TOHKOCTEHHBIX IWJIHHIPOB,
W3rOTOBJIEHHBIX W3 OJHOTO WM OOJiee MAaTepHaloB C BBICOKMM 3HAUYEHHEM OTHOLICHHS
MPOYHOCTH K INOTHOCTH, yKazaHHbIX B [IOSCHUTEJIIBHOM 3AMEUYAHUWMU k HacTosimeMy
pasneny. CoelwHEHUE IWIMHAPOB MEXKITY COOOH OCYIIECTBISICTCS IPH TIOMOIIMA THOKHX
CHIB(POHOB WM Kojiell, omucaHHbIX B dwacTw 5.1.1.c¢) Hmxe. CoOpaHHBIM POTOp HMeEeT
BHYTPEHHIOIO(Me) TIeperopoAKy (1) 1 KOHIIEBBIE Y3IIbl, OMMcaHHbIe B 4acTsax 5.1.1.d) u e) Hinke.
Onnako moHast cOopka MOYKET OBITh ITOCTABJICHA 3aKa3UMKy B YaCTHYHO COOPAHHOM BHUJIC.



b)  Portopusie TpyOBI:

CrienmanbHO TpeiHa3HaueHHBIE WV TTOrOTOBJICHHBIE TOHKOCTEHHBIE IIMITMH/IPHI C TOIIMHON
crenku 12 mm (0,5 mroiiMa) winu MeHee, nuameTpoM OT 75 MM (3 mroiima) nmo 400 mm
(16 mroiiMOB), H3rOTOBJICHHBIE W3 OJHOTO WM OoJieeé MaTepHaloB, MMEIOMIMX BBICOKOE
3HAYCHWE OTHOIIECHWSI TIPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHMUU  HacToAIeMy pasaeny.

C) Koumbna mimm cunbhoHsI:

KoMmoHeHTsl, crieuaibsHO MpeAHa3HaYeHHbIE MM MOATOTOBJICHHBIE ISl CO3JaHUsI MECTHOM
OIOpBI I POTOPHOM TpyOBl MM COENMHEHMs psga PpOTOpHBIX TpyO. CuibhoHbI
MIPEICTABIIIOT COO0M KOPOTKWE MWIMHAPHI ¢ TommuHON creHkd 3 MM (0,12 mroiiMa) wmm
MeHee, quameTpoM oT 75 MM (3 mroiima) 1o 400 MM (16 nroiiMoB), UMEOMIMX OAWH rodp H
W3TOTOBJICHHBIE W3 OJHOTO W3 MaTepHaloB, MMEIOIIMX BBICOKOE 3HAYCHHE OTHOIICHHS
MPOYHOCTHU K IUIOTHOCTH, YKa3aHHbIX B [IOSCHUTEJIBHOM 3AMEYAHUNU k HacrosieMmy
pasneny.

d)  Ileperopoxku:

Kommonentsl B opme mucka auamerpoM oT 75mm g0 400 MM (ot 3 mo 16 mroiimoB),
CMCIMATLHO TPETHA3HAYCHHBIC WM TOArOTOBJICHHBIC Ui YCTAHOBKA BHYTPH POTOPHOU
TpyOBI NEHTPU(YTH C TETbI0 H30JIUPOBATh BHIMYCKHYIO KaMEpy OT TJIABHOW pa3/IeUTEIILHOMN
KaMepbl ¥ B HEKOTOPBIX CIIydasx IS YJydlleHus nupkynsiuu ra3za UFg BHYTpU TiaBHOM
pa3ieNUTEeNbHON KaMepbl POTOPHOW TPYOBI M HM3TOTOBJICHHBIC W3 OJHOTO W3 MaTEpPHANIOB,
HUMEIOIINX BBICOKOE 3HAYCHHE OTHOIICHHS TMPOYHOCTH K IUIOTHOCTH, YKAa3aHHBIX B
IMMOACHUTEJIBHOM 3AMEYAHUNU x HacTosIIEMyY pa3/eiy.

e)  BepxHue/HMWKHUE KPBIIIKH:

KommonenTsl B ¢opme aucka muamerpom ot 75 MM (3 mroiima) no 400 mm (16 mroiimoB),
CIICLUAIBHO TpeIHAa3HAUCHHBIE WIIM MOATOTOBICHHBIE TakUM 00pa3oM, 4YTOOBI TOYHO
COOTBETCTBOBATh JUAaMETPy KOHLIOB POTOPHOI TpyObl M Onmaromaps 3toMmy yaepxusarbe UF
BHYTpHU €€. DTH KOMIIOHEHTHI HCIIOJIB3YIOTCS Ul TOTO, YTOOBI MOIEPKUBATH, YACPKUBATh
WM cofepkarth B ceOe Kak COCTAaBHYIO YacTb DJEMEHTHl BEPXHEro MOALIMITHHUKA (BEPXHSIS
KpbIIKA) WJIM CIOY)XUTh B KayecTBE Hecylled 4YacTW BpAILAIOIIMXCS DJIEMEHTOB
JNIEKTPOBUraTEIIS M JIEMEHTOB HIDKHETO ITOJIIUITHUKA (HIDKHSIS KPBIIIKA), ¥ U3TOTOBILIIOTCS
U3 ONHOTO W3 MAaTepHalioB, HMMEIOIIMX BBICOKOE 3HAUYEHHE OTHOLIEHUS IPOYHOCTU K
wioTHocTH, YKkazaHHbIX B [IOSACHUTEJIBHOM 3AMEYAHUWMU k HacTosimeMy pa3aeny.

[NOACHUTEJIbBHOE 3AMEYAHUE
J71st Bpalaronmxcst KOMIIOHEHTOB LEHTPU(YT UCHONB3YIOTCS CICAYIOINE MaTePHAIIBL:

a)  MapTEHCUTHOCTAPEIOIIME CTAIM, MMEIOIINEe MaKCHMAIBHBIA Npeed NPOYHOCTH Ha
pactsmxenue 2,05 x 10° H/m? (300 000 dyHT/KB. aroiiM) miu Goree;

b)  anrOMUHHEBBIC CIUIaBbI, HMEIOIINE MAaKCUMAIBHBIN TIpeiel MPOYHOCTH Ha PacTsSHKEHNE
0,46 x 10° H/™? (67 000 dyHT/KB. mioiiM) 1 Gorree;

c) BOJIOKHUCTBIE (HUTENOJOOHbIE) MaTepHaibl, NPUTOAHBIE JUIT MHCIONb30BaHUS B
KOMITO3UTHBIX CTPYKTypax M HMEIOIIME 3HAYEHUS YJEIbHOTO MOAYJSA YIPYTroCcTH



5.1.2.

123x 10° wumm Gomee M MAaKCHMATLHOIO YACIHHOrO MpeieNa MPOYHOCTH Ha
pactsxenre 0,3 x 10°M nmn Gomee ("ymenbHBIH MOIYTh YHPYrocTd" - 3TO MOJIYIb
IOunra B H/MZ, JICIICHHBIN Ha YACTHHBIN BeC B H/M3; "MaKCUMaJIbHBIA yACTHHBIN Ipees
MIPOYHOCTH Ha pacTsHKeHue" - 3TO MaKCHUMAJIbHBIN Tpe/ieN MPOYHOCTH Ha PACTKEHUE B
H/Mz, JICIICHHBIN Ha YJICIbHBINA BEC B H/M3).

CraTH4yecKkye KOMIIOHEHTDI
a) TTogmmnHuKY ¢ MAarHUTHOM MOABECKOM:

CrienuansHO NMpeIHa3HAYEHHBIC WIH MOATOTOBICHHBIC TOIIIUITHUKOBBIE Y3IIbI, COCTOSIINE U3
KOJIBIIEBOTO MarHuTa, TOABEIIEHHOro B 000iiMe, cojaepKaied IeMIpUpPYIONylo Cpemdy.
OoGotima m3roroBmsiercst w3 croiikoro k UFs wmarepmana (cm. [IOSICHUTEJIbBHOE
3AMEYAHUE k pazgeny 5.2.). MaraHuT coeauHseTCs C IOJIOCHBIM HAaKOHEYHHUKOM WIIH
BTOPHIM MAarHUTOM, YCTAaHOBJIICHHBIM Ha BEpXHEH KpBIIIKe, OmMcaHHOW B pasnene 5.1.1.e).
Marsutr Moxetr uMeTb (JOpMy KOIbIlAa C COOTHOIICHHEM MEXKIy BHEIIHUM H BHYTPEHHHM
JaMeTpaMy, MEHBIIMM WU paBHbIM 1,6:1. MarHut Mo>keT UMeTh opMy, 00ECIICUHMBAIOLITY IO
HadanbHyto nponunaemocts 0,15 T'a/m (120 000 equann CI'C) wnu Gosniee, WM OCTATOYHYHO
HaMarHMYeHHOCTh 98,5% wnm Oonee, WM TpOW3BEACHHE WHIYKIMH HAa MAaKCHMAIBHYIO
HanpspkeHHOCTh momst 6onee 80 kIx/™M (107 T'c.D). Kpome OGBIMHBIX CBOIMCTB MaTepHala,
HCOOXOJUMBIM TPEABAPUTEIILHBIM ~ YCJIOBUEM  SIBJSICTCS  OTPaHHUYCHHE OYEHb MaJIbIMH
normyckamu (meHee 0,1 mm  wmm 0,004 miolimMa), OTKIIOHEHHWS MAarHUTHBIX OCeld OT
TeOMETPUIECKUX OCel MITH oOecriedeHre 0co00i TOMOTEHHOCTH MaTepralia MarHuTa.

b)  Iommmmuukw/aemmndeps:

CrienpanbHO TIpefHa3HAUYEHHbIE WM ITOJITOTOBJICHHBIE MOIIINIHAKN, COJAEPIKAINe Y3ell
OCB/YTUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHEI Ha nemrdepe. Ock OOBIYHO TPEACTABISACT
co0O0ll Basl W3 3aKaJCeHHOW CTajHM C OAHWM KOHIIOM B (popMe TMOIyC(epsl, U CO CpeACTBAMU
TTOJICOCTMHEHYS K HIDKHEH KpBIIIKe, OMcaHHoi B paszene 5.1.1. e), Ha aqpyrom. Ba, oamako,
MOXeT OBITh COEIWHEH C THUIAPOJVMHAMHYECKMM MoAmUNHUKOM. Kombeo umeer dopmy
TaOJeTKH ¢ MoTyc(hepuIecKuM yriryOIeHueM Ha OJJTHOM MOBEPXHOCTH. DTH KOMIIOHEHTHI YacTo
MTOCTABJISIOTCS OTAENBHO OT Aemiiepa.

C) MOJ'IGKYJ'IﬂpHBIC HaCOChI:

CroenuanpbHO NpeqHa3HAYCHHbIE WM IIOATOTOBJICHHBIE LWIMHAPHL C BBITOYEHHBIMH WIN
BBIIABIICHHBIMA BHYTPH CIHUPAJIbHBIMH KaHaBKAaMH U C  BBICBEPJICHHBIMH BHYTPH
OTBEPCTHAMH. THUITOBBIMH pa3MepaMH SABJIAIOTCS CIEAYIOIINE: BHYTPEHHUI JUaMeTp OT 75 MM
(3 mroiima) mo 400 mm (16 mrotimMoB), TommmHa creHku 10 mm (0,4 mroitma) wim Gonee,
JUTMHOW, paBHOM 1mamerpy wim Oonbiue. KaHaBku OOBIYHO HMEIOT MPSIMOYTOJIBHOE
nornepeynoe ceueHue u rayouny 2 mm (0,08 mroiima) uim Oodee.

d)  Craropsl gABUTaATENECH:

CrienuanbHO TpeAHA3HAYCHHBIC WIIM TIOATOTOBJICHHBIE CTaTOPBI KOJIBIIEBOM (OPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX THCTEPE3UCHBIX (MM PEAKTUBHBIX) AJICKTPOIBUTATEIICH
MIEPEeMEHHOT0 TOKa JJIsi CHHXPOHHON pPabOThI B YCJIOBUSAX BaKyyMa B JHAara3oHE YacTOT
600-2000 I'm 1 B muamazone momHOcTed 50-1000 BA. Craropsl cocTosT w3 MHOTO(a3HBIX
00MOTOK Ha MHOTOCJIOHHOM KEJIE3HOM CEpACYHHKE ¢ HU3KUMH TIOTEPSMH, COCTABJICHHOM U3
TOHKHUX TUIACTUH, 00b14HO ToNmHou 2,0 MM (0,08 mroiima) uim MeHee.
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e)  Kopmyca/mpuemnuku nentpudyru

KoMnoHeHTsl, criequanbHO NpeAHa3HauYeHHbIE WM OATOTOBJICHHBIE AJI pa3MELICHUS B HUX
cOOpKH pOTOpHOI TpyOBI ra3oBoil HeHTpudyru. Kopiyc cocTouT M3 KeCTKOro LUIHHAPA C
tonmuHoi creHku a0 30 mm (1,2 mroiima) ¢ NpEIM3MOHHO OOPaOOTAaHHBIMU KOHLIAMH JUTS
YCTQaHOBKM TIONIIAITHAKOB WM C OJHUM WM HECKOJbKMMHU (DIIaHIAMH I MOHTaXa.
OO0paboTaHHbIC KOHIIBI TApPAJUICIBbHBI APYT APYry W TEPICHAUKYJSAPHBI MPOJIOIBHON OCH
mwmHapa B npenenax 0,05 rpamyca wimu meHee. Kopimyc MoxeT Takke MpeNCTaBiIsaTh OO0
KOHCTPYKIIHIO STYEUCTOTO THUIIA JJIS pa3MEIeHUs] B HEM HECKOJIBKHX POTOPHEIX TpyO. Kopmyca
M3rOTaBJIMBAIOTCS U3 MaTepualioB, kopposuecToiikux K UFs, nim 3aimuiaroTcss TOKPHITHEM U3
TaKUX MaTepUaJIOB.

f) JloBymkwu:

CrneuuanbHO TpeqHa3HaYeHHbIE WM HNOATOTOBJICHHBIE TPYOKH BHYTPEHHHM JHAMETPOM IO
12 mm (0,5 mroiima) it n3BieueHus raza UFq n3 poropHoii TpyOsl mo merony TpyOku ITuto
(T.e. c oTBepCTHEM, HATIPABIICHHBIM Ha KPYroBOW IOTOK Tr'a3a B POTOPHOI TpyOe, K mpumepy,
MOCPEICTBOM HM3rH0a KOHLA PaAualibHO PACHOJIOKEHHOH TpYOKH), KOTOpBIE MOXKHO
NPUKPENHTH K IIEHTPAJIbHOM CHCTeMe M3BJIeueHus ra3a. TpyOKH U3roTOBJIECHBI N3 MAaTEpHAIIOB,
kopposuecTorikux Kk UFg, Win 3aluiaroTcsi MOKPHITUEM U3 TAKUX MaTEPHAJIOB.

CrnenuaabHO NpeAHa3HAYEHHbIE WM TOATOTOBJIEHHBIC BCIIOMOTraTeJIbHbIE CHCTEMBI,
00opy/i0BaHNe U KOMIIOHEHTBI JJIsl MCI0JIb30BAHUS HA ra30LeHTPU(PYKHOI yCTaHOBKe
110 000r AIEHHIO

BBOJIHOE 3AMEYAHUE

BcnomorarensHble ciucteMbl, 000pYAOBaHHE U KOMIIOHEHTHI T'a30LEHTPU(YKHON YCTaHOBKH
10 00OTAIEHUIO TIPE/ICTABIISIOT COOOH CHCTEMBI YCTaHOBKH, HeoOXxomumble it iofgaun UFg B
HeHTpUGYTH, I CBSI3M OTHCIBHBIX IEHTPUGYT MeXmay co00M C TeNbl0 00pa3oBaHU
KacKkamoB (WIM CTyIEHEH), 9ToOBI MTOCTHYH OOJiee BBHICOKOTO OOOTAIEHUS ¥ W3BIICYD
"mpoaykt" u "xBocthl" UFs u3 meHtpudyr, a Takxke oOopymoBaHHE, HEOOXOAUMOE IS
MIpYUBECHUS B IefiCTBHE IEHTPU(YT WK TS YIIPABICHHUS yCTAaHOBKOM.

O6prano UF¢ ncmapsiercss u3 TBEpAbIX BEIIECTB, NMOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
ABTOKJIABOB, M TMOJAaeTCs B Tra3o00pa3Hoi ¢opMe K UEHTpUdyraMm uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBomoB kackama. "llpomykt" m "xBocthl" UF4, mocTymaromme w3
LEHTPUPYT B BUIE ra3000pa3HBIX MOTOKOB, TAKKE MPOXOJST Yepe3 CUCTEMY KOJJIEKTOPHBIX
TpyOOMPOBOJIOB Kackaaa K XOJOTHBIM JIOBYIIKaM (pabOTAIOIIUM MPU TEMIIEPaType OKOJIO
203K (-70°C)), rme OHM KOHAEHCHPYIOTCS M 3aTeM IIOMEMIAIOTCS B COOTBETCTBYHOLIHME
KOHTEWHEPHI ISl TPAHCIIOPTUPOBKH HJIM XpaHEHWs. Tak Kak yCTaHOBKA MO OOOTalICHHIO
COCTOMT M3 MHOTHX ThICAY LEHTpU(Yr, COOpaHHBIX B  KacKaabl, CO3JAIOTCA
MHOTOKUJIOMETPOBBIE KOJJICKTOPHBIE TPYOONPOBOBI KACKAIOB C THICSYaMHU CBAPHBIX IIBOB,
MPUYEM CXeMa OCHOBHOM YacTH UX COCAMHEHHMH MHOTOKpAaTHO mopropsercs. ObopynoBaHue,
KOMIIOHEHTBI M CHCTEMBI TpPyOONPOBOJOB H3TOTOBISIIOTCS C COOJIOACHHEM BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH U YHUCTOTE 0OPaOOTKH.
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5.2.1.

5.2.2.

5.2.3.

5.24.

Cuctembl nogaun/cucTeMsl 0TBoAA '"'mpoaykTa’ M "'XBoCcTOB"

Cneunaano MNPpEAHA3HAYCHHBIE WM  MOATOTOBJICHHBIEC  TEXHOJOIMYECKHUE  CHUCTEMBI,
BKJIIOYArOIIHE:

NHTAIOIINE ABTOKJIABBI (WJIM CTaHIWM), Wcronb3yeMsle il noxadn UFs B Kackamsl
uenTpudyr npu nasiennu a0 100 xI1a (15 GyHT/KB. ArOIM) U TIpU cKOpocTH 1 Kr/4 win
Ooutee;

JecyOnuMaTopsl (WM XOJOJHBIC JIOBYILIKH), McHosb3yemble st BeiBenenus UFg n3
kackagoB npu nasiaenun a0 3 klla (0,5 ¢pyHT/KB. qroiim). [lecyOmuMaTopsl criOCOOHBI
oxnakaarkest 10 203 K (-70°C) u Harpeatbest j10 343 K (70°C);

crannuy "mpoaykta' u "XBocTOB", wucmonbdyemble i nepememieHust UFg B
KOHTEHHEPBL.

JTa ycTaHOBKa, 000pYAOBaHKE U TPYOOIIPOBOIBI TIOTHOCTHIO M3TOTABIMBAIOTCS U3 CTOUKHX K
UFs MatepuanoB wim 3amuiiaiores nokpeitieM u3 Hux (cm. [TOSCHUTEJIBHOE
3AMEYAHUE «k pamHOMYy pa3zmeny) C COONIONEHWEM BBICOKMX TpeOOBaHUH K
BaKyyM-IUIOTHOCTH ¥ YUCTOTE 0OpPaOOTKH.

ManuHHBIe CHCTEMbI KOJLTIEKTOPHBIX TPYOOIIPOBO/IOB

CrenpanbHO TpeJHAa3HAuY€HHbIE WM TIOATOTOBJIEHHBIE CHCTEMBI TPYyOONpPOBOJIOB U
KoJuleKTopoB s yaepkanusi UFg BHyTpu UeHTpH(YKHBIX KackaioB. OTa CETh
TpyOOIPOBOIOB OOBIYHO MPECTABISIET COOOM CHCTEMY C "TPOHHBIM" KOJUIEKTOPOM, U KaXKaast
LEeHTpU]yTra COeqUHEHA ¢ KKABIM U3 KOJUIEKTOpoB. ClIe10BaTeNbHO, CXeMa OCHOBHOM 4acTH
MX COEJIMHEHUS] MHOTOKPATHO MOBTOpseTcs. OHa MOJHOCTHIO M3TOTaBIMBAETCS U3 CTOMKHX K
UFs marepuanoB (cm. IIOSICHUTEJIBHOE 3AMEYAHME k Hactosimemy paszeny) c
COOJTFO/TIEHNEM BBICOKHX TPEOOBaHUH K BaKYyM-IUIOTHOCTH M YUCTOTE 00pabOTKH.
Macc-ciekTpoMeTpbl/UcTOYHNKH HOHOB 115 UF,

CrienanbHO TpeiHa3HaYeHHbIE WITH MTOArOTOBJICHHBIE MATHUTHBIE WM KBAIPYIOIbHBIE MaCcC-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp Mpo0 ToAaBaeMON Macchl,
"mpomykta" wim "XBocToB" W3 Ta30oBbIX NMOTOKOB UF¢ W obOmamaromue moaHbIM HaOOpOM
CIIEIIYIOIINX XapaKTePUCTHK:

1. yZeNbHas pa3peraroas CiocOOHOCTh 10 Macce cBbime 320;

2. coacpkar HCTOYHUKU HOHOB, HW3TOTOBJICHHLBIC H3 HHXpOMa WJIM MOHCIA WU
SAIUIICHHBIC [TOKPBITUEM M3 HUX, WU HUKCIIUPOBAHHLIC,

3. COJIePKaT HOHU3AIMOHHBIC UCTOYHUKHU ¢ OOMOAPIUPOBKO JIEKTPOHAMM;
4. COZEPIKaT KOJUIEKTOPHYIO CUCTEMY, ITPUTOIHYIO ISl N30TOIHOTO aHAIN3A.
ITpeoGpa3zoBaTesin 4aCTOTHI

[IpeoOpazoBarenm 9acTOoThl (Takke W3BECTHBIE KaK KOHBEPTOPHI WM HWHBEPTOPHI),
CIICHUAJIIBHO MPECAHA3HAYCHHBIC WJIM IMOATOTOBJICHHBLIC JIA MUTAHUA CTATOPOB Z[BHFaTeJ'Ieﬁ,
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5.3.

5.3.1.

OIPEJCNICHHBIX B moAanyHKTe 5.1.2. d), WM 4YacTH, KOMIOHEHTHI M TOJCOOPKH TaKUX
peoOpazoBaTelieil YacTOThI, 00JIATAI0IINE TTOTHBIM HA0OPOM CIIEIYIOIINX XapaKTePUCTHK:

1. mHorodazHbIi Berxoa B auanazone ot 600 go 2000 [

2. BBICOKAsI CTAOMIILHOCTS (cO cTabunmzarmeit yactotsl srydie 0,1%);
3. HU3KUE HEMMHEHHbIE NCKakeHNs (MeHee 2%); 1

4, Kk0d(uIEeHT mose3noro aercTBus cBbiie 80%.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeuncrnennoe BbIme OOOpYIOBaHHE BCTYNMAeT B HEMOCPEACTBEHHBIH KOHTAaKT C
TexHonornueckuM razoM UFs nnm HemocpeAcTBeHHO ympaBisieT paboToH LEHTpUPYT H
MIPOXOXKIECHUEM I'a3a OT HEHTPU(YTH K LEHTPUPYTE U U3 KacKaa B KacKas.

KOppO3H€CTOI7H(HC k UF 6 MaT€pHuajibl BKIHOYAKOT HCPKABCIOIIYIO CTallb, a.]'IIOMI/IHI/II‘/'I,
AJIFOMWHHUECBBIC CIIJIABbI, HUKCJIb WM CIUIaBbl, COACPIKAIIIUC 60% u 00Jee HUKEA.

ChnenmanbHO NpeJHA3HAYEHHbIEe MJIM IOATOTOBJICHHbIE COOPKM M KOMIIOHEHTBI AJIs
HCTI0JIL30BAHUS IPH ra3oau(¢y3MoHHOM 000TraleHuH

BBO/JIHOE 3AMEYAHUE

Ipu rasoaubdy3uoHHOM METOJIe pa3NeficHUs] H30TOMOB ypaHa OCHOBHOW TEXHOJIOTHUECKOM
COOpKOH SIBIIICTCS CIIEIMAIBHBINA TMOPUCTHINA Ta3onuy3uOHHBIN Oaphep, TEIUTOOOMEHHUK
JUTSL OXJIKICHUS Ta3a (KOTOPBI HArPEBACTCSI B TIPOLIECCE CIKATHUS ), YIUIOTHUTEIIBHBIC KIIATTAHBI
U Peryqupyrollie KiamaHel, a Takxke TpybompoBopl. [lockonbky B razomuddy3noHHOM
TEXHOJIOTUH UCTIoNb3yeTcs mectudropucterit ypan (UFg), Bce o0opymoBaHue, TpyOOITPOBOIBI
Y TIOBEPXHOCTH M3MEPUTENBHBIX MPHOOPOB (KOTOPHIE BCTYMAIOT B KOHTAKT C Ta30M) JOJKHBI
M3rOTABIMBATLCS W3 MATEpUaliOB, COXPAHSIOMIMX CTa0WIBHOCTH mipu KoHTakTe ¢ UFs.
lazomuddy3ronHas ycTaHOBKa COCTOWT W3 psAfla TaKUX COOPOK, TaK YTO MX KOJIMIECTBO
MOJKET OBITH Ba)KHBIM ITOKa3aTeJIEM KOHEYHOIO MpeaHasHaA4YCHMA.

I'azomudpysnonnsie 6apbepbl

a)  CreumanbHO MpeAHA3HAYCHHBIE WIIM TOATOTOBJICHHBIE TOHKHE, OPUCTBIE (HIBTPHI C
pasmepom nop 100-1 000 A (anrctpem), Tommuumuoi 5 MM (0,2 m0iiMa) WM MeHbILE, a It
TpyOuaTeix (opMm mmamerpoM 25 mMm (1 mroiiM) WM MEHbBIE, W3TOTOBIICHHBIE W3
METAIUTMYECKHX, TTOJTMMEPHBIX WM KepaMHIECKUX MaTtepualoB, kopposuectoiikux k UFg, n

b)  cmennanbHO TMOATOTOBJIECHHBIE COCAMHEHHSI WM IOPOIIKU UL W3TOTOBJIEHHS TaKHX
¢ueTpoB. Takue coeqrHEHNS U MTOPOIIKH BKIIFOYAIOT HUKEb WK CILIaBbI, coaepskamue 60%
wi Oojee HUKeNs, OKCUI amoMuHusi wim croiikue K UFg MOmHOCTBIO (TOpHpOBaHHEBIE
YTJICBOAOPOAHBIE TIOJIUMEPHI ¢ YUCTOTOH 99,9% umm Gonee, pasmepoM vacTull MeHee 10 MKkM
1 BBICOKOH OZJHOPOAHOCTBIO YACTHII II0 KPYIHOCTH, KOTOPBIE CIELMAIBHO ITOATOTOBIECHBI AT
M3rOTOBJICHUS T'a30 AU PY3UOHHBIX OAPHEPOB.
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5.3.2.

5.3.3.

5.3.4.

5.3.5.

5.4.

Kameps1 nugpysopos

CrienpanbHO TIpeJHa3HAUYEHHbIE WA IOJATOTOBJICHHBIE TE€PMETHYHBIE IMIMHAPHYECKHE
cocynbl muamerpom 6omee 300 mm (12 mroiimoB) u mmmHOM 6omee 900 MM (35 aroitMoB), wim
MIPSIMOYTOJTBHBIE COCYTbI CPABHUMBIX Pa3MEpPOB, UMEIOIIHUE OJIMH BITyCKHOW U JIBA BBITYCKHBIX
natpyOKa, muamMeTp KaKIoro m3 KOTOphIX Oosiee 50 MM (2 mroliMa), Iy MTOMEIICHHUS B HHUX
razonu((py3uoHHBIX 0aphepoB, H3rOTOBJICHHBbIE U3 croWkux K UFs MartepuanoB wim
3alMIICHHBIC MMOKPBITUEM W3 HUX, U MPEJHA3HAUYCHHBIC /ISl YCTAHOBKH B TOPH30HTAIBHOM
WA BEPTUKAIBHOM TIOJIOKEHHH.

Kommnpeccops! 4 ra3oayBKH

CriermuanbHO  TIpEAHA3HAYCHHBIC WM TIOATOTOBJIICHHBIC OCEBBIC, IIEHTPOOCKHBIC WIH
00BEMHBIE KOMIIPECCOPHI, WIIM Ta30IyBKH C MPOU3BOIUTEIHHOCTRIO Ha Bcoce 1 M’/MHH I
6onee UFg u ¢ maBnenmeM Ha BbIxozme A0 Heckoibkux coteH klla (100 dyHT/KB. mioiim),
MpeHa3HaueHHbIe TS JTOJITOBPpEMEHHON SKcIutyaTanuu B cpene UFq ¢ anekrponBuratenem
COOTBETCTBYIOIIEH MOITHOCTH WM 0Oe3 Hero, a TakXe OTACIbHBIE COOPKH TaKuX
KOMITPECCOPOB ¥ T'a30/1yBOK. DTH KOMIIPECCOPHI ¥ Ta30/1yBKH UMEIOT TIepera AaBieHus ot 2:1
10 6:1 u n3roraBnuBarotcs u3 croikux Kk UFs MatepruaioB mim NOKpBIBAIOTCS UMHU.

YnioTHeHUsT BPALIAIONIUXCH BAJIOB

CrermanbHO  TIpefHAa3HAYeHHBIE WM  TIOATOTOBIEHHBIE  BaKyyMHBIE  YIDIOTHEHHS,
YCTaHOBJICHHBIE HA CTOPOHE IIOJaYM M HA CTOPOHE BHIXOJA [UIS YIDIOTHCHHS Basa,
COCIUHSIIOINIET0 POTOP KOMIPECcopa WM ra30yBKH C MIPUBOAHBIM JABUTaTeNIEM, C TEM YTOOBI
o0ecrieunTh HANCKHYI0 TepMETH3aIlMI0, MPEAOTBPAIAIONIYI0 HATeKaHHEe BO3AyXa BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WM Ta30[yBKd, Koropas HamonHeHa UFg Takue
VIUIOTHEHUSI OOBIYHO TPOCKTHUPYIOTCS HAa CKOPOCTh HAaTeKaHUs Oy(epHOro rasa MeHee
1000 cn’/vus (60 mroiiv’/MuH).

Tenoo00MeHunKkHu 1 oxaaxkaenus UF

CnenuanbHO IpeJHa3HaYeHHbIE WM [IOJTOTOBJICHHBIE TEITIOOOMEHHUKH, U3TOTOBJICHHBIE U3
croiikux k UFs MaTepuanoB WiM MOKpPBITIE UMH (32 MCKIIIOYEHHEM HEprKaBeroIleil cranm),
WIM MeIplo, WIM JIIOOBIM COYETaHHEM O3THX METalIOB W PacCUMTaHHBIE Ha CKOPOCTb
M3MEHEHUs JaBlieHns1, onpenersitomnero yreuky, menee 10 [1a (0,0015 dbyHT/KB. qroiimM) B yac
mipu niepenazge pasnerns 100 xI1a (15 dyHT/KB. mAr0iiM).

CrnenuaabHO TNpegHa3HAYEHHbIE WM TOATOTOBJIEHHBIC BCIIOMOTraTeJIbHbIE CHCTEMBI,
o0opy1oBaHHe M KOMIIOHEHTBHI JJIsl MCIOJb30BaHMsl @pH ra3oaudgy3noHHOM
o0oraieHun

BBOJIHOE 3AMEYAHUE

Bcnomorarensipie  cucTeMbl, 00OpyZOBaHME M KOMIOHEHTHI Uil Tra30Au(Qy3HOHHBIX
YCTaHOBOK MO OOOTAIICHHUIO MPEICTABISIOT COOOH CHUCTEMBI YCTaHOBKH, HEOOXOIMMBIC IS
nmonaun UF¢ B razomuddy3nonnyio cOOpKy, Ui CBSI3U OTICIBHBIX COOPOK MEXTy co00i U
00pa3oBaHus KacKagoB (WK CTYIICHEH) C IEIbI0 TIOCTEIIEHHOTO TOCTIKEHUS 00J1ee BEICOKOTO
oboraienus u n3BiedeHus "mpoxaykra" u "xsoctoB" UF u3 nuddy3uoHHBIX KackanoB. Beugy
BBICOKOWHEPIIMOHHBIX XapaKTePUCTHK TUPQPY3NOHHBIX KacKaloB JI000€ TpephIBaHUE WX
paboThI, 0COOEHHO MX OCTAaHOBKA, MPUBOJISIT K CEPbE3HBIM MocyencTBusM. Clie1oBaTebHO, Ha
razonuddy3noHHON ycTaHOBKE BaKHOE 3HAUCHWE HMEIOT CTPOro€ M MOCTOSHHOE
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5.4.1.

5.4.2.

5.4.3.

MOAJCPKAHAE BAKYyMa BO BCEX TEXHOJOIMUECKUX CHCTEMAX, aBTOMATUYECKAs 3alllUTa OT
aBapuil W TOYHOE AaBTOMATHUYECKOE pPETYJIMPOBaHHME IMOTOKa rasa. Bce 3TO mpuBOIUT K
HEOOXOIMMOCTH  OCHAIIEHHMS  YCTAHOBKM  OOJBIIMM  KOJIMYECTBOM  CIELHAJbHBIX
HU3MEPUTENBHBIX, PETYJINPYIOLIUX U YIPABISIFOIINUX CUCTEM.

OO6bryno UFg ncnapsiercs U3 HWIMHAPOB, IOMELICHHBIX BHYTPH aBTOKJIABOB, U MOAACTCS B
razoo0pazHoil (opMe K BXOAHBIM TOYKaM 4Yepe3 CHUCTEMY KOJUICKTOPHBIX TPYOOIPOBOIOB
kackana. "llpomyxt" m "xBocTel" UF,, mnocTynaronpie U3 BBIXOAHBIX TOYEK B BHIE
ra3000pa3HbIX MOTOKOB, MPOXOMAAT 4Yepe3 CHCTEMY KOJJIEKTOPHBIX TPYOONPOBOIOB KacKala
1100 K XOJIOAHBIM JIOBYILIKAaM, MO0 K KOMIIPECCOPHBIM CTAHLUSM, Il Ta3000pa3Hbli IOTOK
UF¢ o©xmwkaercs M 3aTeéM IIOMEIIAeTcs B COOTBETCTBYIOLME KOHTEWHEpBl Ul
TPAaHCHOPTUPOBKM WM  XpaHeHus. llockonmbky razomuddys3noHHas ycTaHOBKa IO
oboramieHnui0 WMeeT OOJbIIoe KOIMYeCTBO Ta3oau(d(y3nOoHHBIX COOpOK, COOpaHHBIX B
KacKa/lpl, CO3JAIOTCSI MHOTOKHJIOMETPOBbIE KOJUIEKTOPHBIE TPYOONpPOBOABI KacKaZoB C
TBICSIYaMH CBapHBIX IIBOB, NMPUYEM CXEMa OCHOBHOM YacCTH MX COEIMHEHUH MHOTOKpAaTHO
noBTopsiercsi. O0opynoBaHHE, KOMIIOHEHTHI M CHCTEMBI TPYyOOIPOBOJOB W3TOTOBJIAIOTCA C
COOJTI0IGHNEM BBICOKHX TpeOOBaHMI K BaKyyM-IUIOTHOCTH U YHCTOTE 00pabOTKH.

CucreMbl IogavYu/cucTeMbl 0TBOAA "'poaykra' u '"'xBocToB"
\

CrnenuanbHO —TpeJHA3HAYEHHBIE WM  IOJTOTOBJICHHBIE TEXHOJOTHUECKAE CHCTEMBI,
crniocoOHbIe pabotath nipu nanerny 300 klla (45 GyHT/KB. q10iiM) MM MEeHee, BKITFOYast:

MUTAIONME aBTOKJIABBl (WM CHCTEMBI), HUCmoNb3yemble s noxaun  UFs B
razonuddy3noHHbIE KaCKaPbI;

JecyOnuMaTopsl (WM XOJOJHBIC JIOBYIIKH), McHosb3yemble st BeiBenenus UFg n3
razonuQdy3nOHHBIX KaCKaIO0B;

craanun oxwkenus, rame UFg B ra3zooOpasHoii (opMe M3 Kackamga CKUMAETCs H
OXJIQXKIAETCSI 710 KUIKOTO COCTOSTHHUS;

cTaHmuy "mpoaykTa" WM "XBOCTOB", HCHONB3yemble il mepemerienus UFg B
KOHTEHHEPBI.

CucreMbl KOJVIEKTOPHBIX TPY0OONIPOBOI0OB

CrienMansHO MpeHa3HAUCHHBIC WX TOJrOTOBICHHBIE CHCTEMBI TPYOOIIPOBOJIOB M CUCTEMBI
koiwiektopoB st ynepkanus UFg BHyTpu rasomnddy3woHHBIX KacKafoB. OTa CeTb
TPYOOTIPOBOIOB OOBIYHO MPEICTABIIIET COOOW CHCTEMY ¢ "IBOWHBIM" KOJICKTOPOM, TIIE
KaKzas sueiika CoeTMHEHa ¢ KaKIbIM U3 KOJJICKTOPOB.

BaxkyymHBbIe cCHCTEMBI
a) CrenuansHO TpeJHA3HAYCHHBIE WM TMOATOTOBICHHBIE KPYIHBIE BaKyyMHBIC
3
MarvucTpaliy, BaKyyMHbIE KOJUIEKTOPEI U BAKyYMHBIE HACOCHI ITPOM3BOAUTENFHOCTHIO 5 M /MUH
3
(175 oyt /mMun) nmm 6oee.
b) BakyyMmHBIe HacOCHI, CIIEIMaNbHO MpeaHa3HauYeHHbIe i1 pa0doThl B copeprkaineii UF

aTMoc(epe ¥ M3rOTOBIICHHBIE M3 aTFOMUHIS, HUKENS WIH CIUIABOB, cojepkammx oomee 60%
HUKECIIA WA TIOKPBITHIC HMU. OTH HACOCHI MOryT OLITE WU POTAallMOHHBIMHU, HWIIN
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5.4.4.

5.4.5.

5.5.

NOPIIHCBBIMU, MOTYT UMETh BBITCCHAIOIIUC U q)TOpI/ICTO—yTJ'ICpOI[HLIG YIUIOTHCHUSA, a TAKIKC B
HUX MOT'YT IPUCYTCTBOBATL CIICHUAJIBHBIC pa60tme KHUIOKOCTH.

CrenuanbHble CTONOPHBbIE U PeryJIMpyoNe KJIanaHbl

CrenanbHO TIpemHAa3HAYEHHBIE WM TIOATOTOBJIEHHBIE pPYYHBIE WIA aBTOMATHYECKHE
CTOTOPHBIC M PErYJIMPYIOIIUE KJanaHbl CUIb(MOHHOIO THIIA, U3TOTOBJICHHBIC M3 CTOMKUX K
UF¢ marepuanos, muamerpoM ot 40 mo 1500 mm (1,5 no 59 nroiiMoB) Uit YCTaHOBKH B
OCHOBHBIX U BCTIOMOTATENBHBIX CHCTEMAaX ra30An(h(y3HOHHBIX YCTAHOBOK MO O0OOTAIICHHIO.

Macc-cnekTpoMeTpbl/HcTOYHNKH HOHOB A1 UF,

CrenuanbHO NpeJHa3HaYeHHbIC WM IOATOTOBJICHHbIE MATHUTHBIE MM KBaAPYIIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMON Macchl,
"mpoaykra" wnu "xBocToB" W3 ra3oBbiX NOTOKOB UFg m oOnamaromye momHbIM HaOoOpoM
CIIEIYIOIINX XapaKTEePUCTHK:

1. yIenbHas pa3pelaronas crniocoOHOCTh o Macce cBbie 320;

2. coacpKar HCTOYHHUKH HOHOB, HW3TOTOBJIICHHBIEC HN3 HHXpOMa HWJIM MOHECIA WU
3alIMIICHHBIC ITOKPBITUEM M3 HUX, WJIN HUKCIIMPOBAHHBIC,

3. cofiepkaT HOHU3AIMOHHBIE HCTOYHUKH ¢ OOMOApIMPOBKOH IEKTPOHAMH;
4. CoJiepKaT KOJUICKTOPHYIO CUCTEMY, PUTOIHYIO JUII U30TOIMHOTO aHAIM3A.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncrnennoe Bblme OOOPYIOBaHHE BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C
TtexHoiornaeckuM TazoM UFs, mmbo HemocpencTBEHHO pEryiIHpyeT TOTOK B TIpenenax
Kackama. Bce TOBepXHOCTH, KOTOpBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKHM Ta30M,
LIETUKOM M3roTaBiuBaroTca u3 croikux Kk UFg MaTepuanoB wiaM MOKphIBarOTCS UMH. J{7st
LeNeil  pa3menoB, OTHOCSAIMXCS K Ta3omu(y3HOHHBIM  YCTpPOHCTBaM, MaTepHAbI,
koppo3uecToiikue kK UFg, BKITIOYAIOT HEPXKaBEIOLIYI0 CTajlb, AJIOMUHHM, alOMUHHEBBIC
CIUIaBbI, OKCHJ| aJIFOMHHUS, HUKENb WIH CIUIaBbl, copepxkamue 60% wim Oonee HUKENs, a
taroke croiikne K UF¢ momHOCThIO (pTOPHPOBaHHEIE YTIIEBOAOPOIHBIE TOTMMEPEI.

CHeIII/IaJILHO NpeAHAZHAYCHHBIC W/IH TIIOATOTOBJICHHBIEC CHCTEMbI, 060py)mBaHne
U KOMIIOHEHTBI IJIA UCITOJIB30BAHUSA HA YCTAHOBKAX a3pOIHHAMUYECCKOI0 odorameHnusi

BBO/JIHOE 3AMEYAHUE

B mpomneccax a’dpommHaMudeckoro odorarieHus cmech razooopasnoro UFg m merkoro rasza
(BOIOpOX WITM TENUii) CKMMAETCS U 3aTeM TPOIYCKAeTCsl Yepe3 Pa3AeisIoIIie YIEMEHTHI, B
KOTOPhIX HW30TOIHOE pa3/ieicHHe 3aBEpIIAcTCd MOCPEACTBOM IMOMYYCHHUsS]  OOJIBIINX
HEHTPOOCKHBIX CHJ MO TEOMETPUM KPUBOJIMHEHHOM CTEHKH. YCIHEIIHO pa3paboTaHbl BA
mpoliecca 3TOro THMA: TPOIECC COIUIOBOTO pa3leNicHUs M MpoIlece BUXpeBoW TpyOkw. Jlis
000MX TPOIECCOB  OCHOBHBIMH  KOMIIOHEHTaMH  KacKaja  pas[elicHUus  SBISIOTCS
IITHHAPHIECKIE KOPITyca, B KOTOPBIX Pa3MEIICHBI CIICIUATBHBIC Pa3ICUTEIbHBIC JIEMEHTHI
(coruta WM BHUXpEBBIC TPYOKH), Ta30BbIC KOMIIPECCOPH M TEIIOOOMEHHHMKH Ul YAAJICHHS
00pazyrolerocsi Ipy CKaTthud Tera. s adpoIMHAMUYECKHX YCTaHOBOK TPeOyeTcsl IeNbIid
P TaKMX KAacKaoB, TaK YTO HMX KOJMYECTBO MOMKET CIYXKHTh BaXKHBIM yKa3aTelieM
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5.5.1.

5.5.2.

5.5.3.

KOHEYHOT0 MCHonb30BaHus. [lockonbky B aspoamHaMudeckoM mpouecce ucnonbsyercst UF,
MOBEPXHOCTU BCETO 000PYAOBAaHUS, TPYOOIPOBOAOB U U3MEPUTEIBbHBIX MPUOOPOB (KOTOPHIE
BCTYNAIOT B KOHTAaKT C Ta30M) AODKHBI M3TOTAaBIMBATBCS W3 MAaTEPUAIOB, COXPAHSIOLIUX
yCTOMYMBOCTB IpH KOoHTaKTe ¢ UF.

I[NOACHUTEJIbBHOE 3AMEYAHUE

[TepeuncneHnrpie B HACTOSIIEM pa3Aeiic JIEMEHThI BCTYIAIOT B HEOCPEACTBEHHBIA KOHTAKT C
TexHonorndeckuM razoM UFg nmmbo HemocpencTBeHHO pErylHupylT TOTOK B TIpenenax
Kackama. Bce TOBepXHOCTH, KOTOPBIE BCTYNAIOT B KOHTAKT C TEXHOJIOTHYECKHM Ta3oM,
LIETMKOM M3roTaBiuBaroTcs u3 crolkux kK UFg mMatepuanos, wiM 3alllUIIEHbl OKPBHITHEM W3
TaKUX MarepuanoB. [ memeit pa3mena, OTHOCSIIETOCS K 3JIEMEHTaM a’3pOoAMHAMHYECKOTO
oboramtenus1, kopposuecroiikue k UFs MaTepuaibsl, BKIIIOYAIOT MeIb, HEPKABCIOIIYIO CTAJIb,
ATIOMHWHUHN, AIFOMUHUEBBIC CIUIABBI, HUKENh WIM CIDIaBHI, coiepikamme 60% wmm Oomee
HUKeIs, a Takxke croiikue K UFg moMHOCThIO PTOpHpPOBaHHEIC YTIIEBOIOPOIHBIC TOJTUMEPHIL.

Pa3zgenuTeabHble coMIa

CrneunanbHO NpeJHa3HaYeHHbIE WM MOATOTOBICHHBIE Pa3einuTeIbHbIC COIUIAa U UX COOPKH.
PazpenurensHble COIIa COCTOAT M3 ILEJNCBUIHBIX HM30THYTHIX KAaHAIOB C PAagMycoM H3ruba
menee 1 MM (00braHO 0T 0,1 10 0,05 MM), KOppo3uecToiikux K UFs, 1 nMelomux BHYTPEHHIOKO
PEXKYILYIO KPOMKY, KOTOpast pa3AeisieT MPOTEKAIOIINIA Yepe3 COIUIO ra3 Ha JBe (PpaKLuH.

Buxpesbie TpyOKHU

CrienyanbHO TIpeHA3HAYCHHBIE WIIM TOJTrOTOBIICHHBIE BUXPEBbIE TPYOKHM W MX COOPKH.
BuxpeBbie TpyOKH UMEIOT MIIHHIPHUIECKYIO WM KOHYCo00pa3Hyto (HopMy, H3rOTOBJIICHEI U3
kopposuectoiikux k UFg MaTepuanoB Wiy 3alIUIlieHbl TOKPHITUEM U3 TaKHUX MAaTEpPUajOB U
uMmeroT auameTp ot 0,5 cMm 1o 4 cM Npu OTHOLICHUHW AJMuHBL K quamerpy 20:1 wnu meHee, a
TaKXe OJHO WM 0oJiee TAaHTCHITHALHOE BXOHOE OTBepCcTHE. TpyOKH MOTYT OBITH OCHAITICHBI
OTBOZAMH COILIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAX.

MOACHUTEJIbBHOE 3AMEYAHUE

[MuTaTenbHPIN ra3 MOCTYNaeT B BUXPEBYIO TPYOKY IO KacaTeIbHOM ¢ OJTHOrO KOHIIA WK Yepe3
3aKPYYHBAIOIINE JIOMATKH WM YePe3 MHOTOYNCIICHHBIC TAHTCHIIMABHBIC BXOIHBIC OTBEPCTHS
BIIOJTb TPYOKH.

Kommnpeccops! 4 razogyBku

CHeHI/IaIII)HO MNpCAHA3HAYCHHBIC WM TIOATOTOBJICHHBIC OCECBLIC, HeHTpI/I(l)Y)KHI)Ie NN
00bEMHBIC KOMITPECCOPhI WM Ta30]yBKH, H3TOTOBJICHHBIE W3 Kopposuectoikux k UFg
MAaTepUasoB, UITH 3aIIUINECHHBIC MTOKPHITUEM U3 TAKUX MATEPUAIOB, TPOU3BOIUTEILHOCTHIO HA
BXoze 2 M*/MuH win Goiee cMecr UFg i Hecytiero rasa (BOIOPOJ HII TEIIHif).

[NOACHUTEJIBHOE 3AMEYAHUE

Takue KoMIIpPeccopsl ¥ ra30[yBKH 0OBIYHO UMEIOT repemnay qasieHus ot 1,2:1 go 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

YnioTHeHust Bpamamuxcs BajioB

CrnenuanbHO NpeAHa3HAYEHHbIE WM IMOATOTOBJIECHHBIC YIUIOTHEHHS BPAILAOIIUXCS BajoB,
YCTAaHOBJICHHbIE Ha CTOpPOHE TMOJaud W Ha CTOPOHE BBIXOAA Ui YIJIOTHEHHUS Baja,
COEIMHSIOIET0 POTOP KOMIIpEccopa WM pOTOp Ta30yBKH C MPUBOJHBIM ABHUTATENEM, C TEM
yro0bl ~ OOECIICUMTh  HANEKHYK0  TIepMETH3alMI0,  IIPEAOTBPAILAIONIYI0  BBIXOA
TEXHOJIOTMYECKOTO Ta3a WIM HaTeKaHHe BO3AyXa WM YIUIOTHSIOIIETO T'a3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Wi Ia30/1yBKH, KoTopas 3anonHeHa cMechto UF 1 Hecyiero rasa.

Tem1000MeHHUKH ISl OXJIAKIEHUS ra3a

CrienuanbHO TipeHAa3HAYSHHBIC WITH TTOATOTOBICHHEBIE TEITNIOOOMEHHHUKH, U3TOTOBIICHHBIEC U3
kopposuectoiikux k UFg MaTepuanoB Uiu 3alMIIEHHbIE MOKPHITHUEM U3 TAKUX MATEPHAJIOB.

Koxyxu pa3aeisiommx 3J1eMeHTOB

Cneunaano MPCAHASHAYCHHBIC WM MOATOTOBJICHHBIC KOXYXU pPa3AC/IArOIINX 3JICMCEHTOB,
HU3roTOBJICHHBIC U3 KOppO3HCCTOI7H(PIX K UF6 MaTepuaIoB WIM 3allUIICHHBIX MOKPBITUEM U3
TaKUX MaTCpruajioB, AJIA IOMCIHICHHUSA B HUX BUXPCBBIX TPY6OK W pa3aCIUTCIIbHBIX COIICII.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOKYyXH MOTYT IPEACTABIATE COOOH IIITHHAPHYECKUE KaMephl AuaMeTpoM Oosee 300 MM
u amuHo# 6onee 900 MM WM TIPSMOYTOJIBHBIE KaMephl CPAaBHUMBIX Pa3MEPOB U MOTYT OBITH
MIpeHa3HaueHb! I YCTAaHOBKH B TOPU30HTAIBHOM HITH BEPTUKAIEHOM ITOJIOKEHUH.

Cucrembl oga4n/cucTeMsl 0TBOAA ''mpoaykTa' M "'XBOCTOB"

CrienuanbHO TpeAHA3HAYCHHBIE WIIM TIOATOTOBJICHHBIE TEXHOJOTMYECKHE CHUCTEMBI WIIH
00opyzoBaHue 11 00OTaTUTENBHBIX YCTAHOBOK, M3TOTOBJIEHHBIE M3 KOppo3uecToiknx Kk UFg
MaTEpUAJIOB, WM 3aIUIIEHHBIX TTOKPHITHEM U3 TAKUX MaTEPHAIIOB, BKIFOYAOIIIHE:

a)  THUTAONIME aBTOKIABBI, MMEYM WIIM CHUCTEMbI, HCHONB3yeMble s mofaun UFg s
mpoiiecca 00OraIeHus;

b) necyOnuMaTtopel (WM XOJIOMHBIE JIOBYIIKH), MCIIONb3yeMble IS BBIBEACHUS
narperoro UF¢ u3 mporiecca oGoraiieHust Juist MocC/eIyOIIero mepeMeIeHHS;

c) CTaHIMH OTBEPXKICHUS WM OXIDKSHHs, WCIONb3yeMble st BhiBereHus UF w3
mporecca oborameHus myTeM cxatus U nepeBoma UFg B KHOKYIO WM TBEPAYIO

dopmy;

d)  craHmmm "npoxykra" wnm "XxBocToB", ucmonb3yemble aus nepemerneHus UFs B
KOHTEHHEPBI.

CucreMbl KOJVIEKTOPHBIX TPY0ONIPOBOI0OB

CHe]_II/IaJII)HO MMpCaHA3HAYCHHBIC U IIOAT'OTOBJICHHBIC CHUCTEMBI KOJUICKTOPHBIX
TpyOOIIPOBOIOB, U3TOTOBJIEHHBIE U3 Koppo3nuecTorknx kK UFs MaTepranoB win 3almuineHHbIe
MOKPBITHEM W3 TAKUX MAaTepHANIOB, JUis yaepxkanus UF¢ BHyTpr a3poTMHAMHYIECKIX KacKaJ[0B.
Orta ceTh TPyOOIPOBOAOB OOBIYHO MPEICTABISIECT CO00H CHCTEMY C "IBOHHBIM" KOJUIEKTOPOM,
TJIe KaXK/IbIid KacKaJ[ I TPYIIa KacKaJI0B COSTUHEHBI C KaXK]IbIM M3 KOJUICKTOPOB.
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5.5.9.

5.5.10.

5.5.11.

5.5.12.

BakyymHBbIe ccTeMBI H HACOCHI

a) CHGHI/IEU'H)HO MMpeaHa3SHAYCHHBIC 50058 IOATOTOBJICHHBIC BaKyyMHBIC CUCTCMBI,
IPOM3BOMMTEIBHOCTEI0 HA BXOAC 5 M/MHH HIH 00Jee, COCTOSIME U3 BAKyyMHBIX
Marucrpajeid, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HACOCOB, W IpEAHA3HAUCHHBIE UIA
pabotsl B conepxanux UFg ra3oBbIX cpeiax.

b) BakyyMmHBIe HacOCHI, ClIENMANTFHO MPpeTHa3HAYeHHbBIE WITH TIOATOTOBJIEHHBIE [T paOOThI
B coaepxkammx UFs ra3oBbIX cpegax M M3rOTOBJIEHHBIE M3 Koppo3uecToMkux kK UFg
MaTEpUaIOB WU 3AIIUIICHHBIX MOKPBITUEM K3 TaKMX MaTepualoB. B 3Tux Hacocax moryT
WCTIOJTb30BATHCS (PTOPHUCTO-YTIIEPOAHBIC YIUIOTHEHHUS U CIICIaIbHbIC pab0oure KHUIKOCTH.
CrnenuaJjbHble CTOMIOPHBIE H PEryJTHPYIONIe KIANMAHbI

CrienpaneHble TIpeHA3HAYEHHBIE WM TOATOTOBJICHHBIE DPYYHBIE WM aBTOMATHUYECKHE
CTOTIOPHBIC U  PETyJUpYIOIIMe KIanaHbl CHIb(GOHHOTO THUIMA, H3TOTOBJICHHBIC U3
KopposuecToiikux kK UFg MaTepuanoB wiM 3allMIICHHBIC MTOKPHITHEM U3 TaKUX MAaTEpUaoB,
muamerpoM oT40 mo 1500 MM 111 MOHTa)Ka B OCHOBHBIX M BCIIOMOTaTENIBHBIX CHUCTEMax
YCTaHOBOK a’pOIMHAMHYECKOTO 00OTaIeHYIS.

Macc-ciekTpoMeTpbl/HcTOYHNKH HOHOB 1151 UF,

CrieruansHo TpeIHa3HauYCHHBIC WITH IOATOTOBIICHHBIE MATHUTHEIC WM KBaIPYIIOJIBHBIE MacC-
CIEKTPOMETPBI, CIIOCOOHBIC TPOU3BOJWTL MPSIMOM OTOOp TPOO TOJaBaeMON MAacCHI,
"mpomykta" mnm "XBOCTOB" M3 ra3oBbiXx NOoToKOB UF m oOmamaronie moiaHbIM HaOOpoM
CIICIYIONTNX XapaKTePUCTHK:

1. yZeNbHas pa3peraroas CiocOOHOCTh 10 Macce cBhbime 320;

2. coacpKar HCTOYHUKH HOHOB, HW3TOTOBJICHHBIEC H3 HHXpOMa WJIM MOHCIA WIHU
SAIUIIICHHBIC ITOKPBITUEM M3 HUX, UM HUKCIIUPOBAHHLIC,

3. COJIepKaT MOHU3AIIHOHHBIE UCTOYHUKH C OOMOapIMpOBKO JIEKTPOHAMU;
4. colleprKaT KOJUIEKTOPHYIO CHCTEMY, PUTOTHYFO JUIsl H30TOITHOTO aHaJIM3a.
Cucremsl otnesenuss UFg oT Hecyiero raza

CrenuaibHO TpeHA3HAYCHHBIC WM TIOATOTOBJICHHBIC TEXHOJOTMYECKHE CHUCTEMBI JUIS
otnenenust UFg oT Hecytero ra3a (Bogopo/ia Uiiv TeiTus).

[NOACHUTEJIbHOE 3AMEYAHUE

OTH CHCTEMBI MMpeaAHAa3HAYCHBI JJId COKpAIICHUA COACPIKAHUA UF() B HECYIIEM rase 1o OHHOP'I
YaCTH Ha MUJIJIMOH HUJIKX MCHCEC U MOT'YT BKJIFOYATb TAKOC 060py,Z[OBaHI/Ie, Kak:

a) KPHUOTCHHBIC  TEIUIOOOMEHHUKM W  KpPHOCENapaTophl, CIIOCOOHBIE  CO37aBaTh
Temrepatypsl -120°C wim MeHee, Win

b)  ONOKM KPHOTEHHOTO OXJIaXIEHHWS, CIOCOOHBIE co3maBaTh TemrepaTypsl -120°C wmu
MeHee, WIN
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5.6.

5.6.1.

c)  OJOKM pa3IeNuTeNbHBIX COMeN WK BUXpeBbIX TpyOok st otaenenus: UFg ot Hecymero
rasa, Win

d) xononHble NoBymKH UFg, criocoOHbIe co3aBath Temiepatypsl -20°C wiu MeHee.

CHeIlI/laJII)HO HpeIlHiBHa‘leHHble HJIN TOAr0OTOBJICEHHbIC CHCTEMBbI, 060pynonaﬂne n
KOMIIOHEHTBI [JId MCHOJb30BaHUA Ha yCTaHOBKaX XUMHUYECCKOIO OﬁMeHa HJIN
HOHOOOMEHHOI0 000TraleHus

BBOJIHOE 3AMEYAHUE

HesHaunTenpHOE pa3indrie H30TOMOB ypaHa IT0 Macce MPUBOIUT K HEOOIBITUM H3MEHECHUSIM B
PaBHOBECHHU XUMHUYECKUX PEAKIUi, KOTOPHIE MOTYT HCIIOJB30BATHCSA B KQUECTBE OCHOBBI IS
pa3zeneHusi M30TOIOB. YCIEIIHO pa3pa0OTaHO JBa MPOIECca:  KHUIKOCTHO-KHIKOCTHBIN
XAUMUYECKUI OOMEH ¥ TBEPI0-KHKOCTHBII HOHHBII OOMEH.

B mporecce KHUAKOCTHO-KUAKOCTHOTO XUMHUYECKOTO OOMEHA B MPOTUBOTOKE MPOUCXOIUT
B3aUMOJICHCTBUE HECMEIIUBAIOIINXCS JKHUIKUX (a3 (BOAHBIX WM OPraHUYECKUX), 4YTO
IpUBOANT K AP hEKTy KacKaTupOBaHUS THICSY CTaani pasnerneHus. Bognas daza cocTouT u3
XJIOpU/Ia ypaHa B PACTBOPE COJITHOM KHCIIOTBI; OpraHmyeckas ¢a3a COCTOMT U3 dKCTPAreHTa,
COZICPIKAIIIETO XJIOPUJI YpaHa B OpraHM4eckoM pacTBopurenie. KOHTaKTHBIMU (QUIIBTpaMH B
pa3NeNUTEIHHOM KacKaJie MOTYT SIBISITHCS JKUJIKOCTHO-)KUJIKOCTHBIC OOMEHHBIC KOJIOHHBI
(TaKI/Ie, KaKk HWMITYJIbCHBIC KOJIOHHbI C CETYATBIMU TapeHKaMI/I) Wi XKUIAKOCTHBIC
HeHTpu(yKHbIE KOHTaKTHBIC (GHIbTPhL. Ha 000MX KOHIIAX pa3lelIUTeIbHOTO KacKaia B IEIsX
obecrieueHuss pedarokca Ha KaKJIOM KOHIC HEOOXOIAMMBI XHMHYECKHE TMPEBPAIICHHS
(oxuciaeHre W BoccTaHOBIeHME). [J1aBHAs 3aada KOHCTPYKIMH COCTOWUT B TOM, YTOOBI HE
JIOTTYCTHTD 3arPsI3HEHUsI TEXHOJIOTMYECKUX IMOTOKOB HEKOTOPHIMH HOHAMH METaJUIOB. B cBsi3H
C OTHM HCIOJB3YIOTCS IJIACTUKOBBIC, TMOKPBITBIC IUIACTUKOM (BKJIIOYAs MPUMEHECHHE
(TOPUPOBAHHBIX YTJIEBOJOPOJHBIX TIOJIUMEPOB) W/HJIM TOKPHITBIE CTEKJIOM KOJOHHBI U
TpyOOIIPOBOIBI.

B TBepo-KHUAKOCTHOM HOHOOOMEHHOM IIpoLecce OOOrallleHue AOCTUraeIcs MOCPEACTBOM
aicopOIuK/IecopOILIMK ypaHa Ha CIeIUAIbHOM, OUeHb OBICTPO JCHCTBYIOIICH HOHOOOMEHHON
cMonie uiH afgcopbOente. PacTBop ypaHa B CONSHOM KUCIOTE U APYrUe XUMUYECKHE PeareHThI
MPOIYCKAIOTCSl  4Yepe3  LWIMHAPUYECKHE O0OraTUTENbHbIE  KOJIOHHBL,  COJAEp)Kallue
YIUIOTHEHHBIE CIIOU ajcopOeHTa. /s moanep:kaHusl HENPEpBIBHOCTH IIpoliecca HeoOXoauma
crcTeMa peduIroKca B IIENsIX BBICBOOOKICHUS ypaHa U3 aJicopOeHTa 0OpaTHO B KUIKUMA TOTOK,
C TeM dYTOOBl MOXXHO OBUIO coOpaTh "MpoaykT" M "XBOCTBHI'. DTO JOCTUTAETCS ITyTEM
HCTIONIb30BAHUS MOAXOAAIINX XMMHUYECKUX PEareHTOB BOCCTAHOBJIEHHS/OKUCICHUS, KOTOPbIE
MOJIHOCTBIO PETEHEPHPYIOTCS B Pa3ACibHBIX BHEIIHHX METVISIX M KOTOPbIE MOTYT YaCTHYHO
pereHeprpoBaThCA B CAMHUX H30TOMHBIX Pa3AeNUTENbHBIX KOMOHHAX. [IpucyTcTBIE B IpoLiecce
rOpsYMX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISIHOM KHCIIOTHI TpeOyeT, yToOBl 000pydoBaHUE
ObUIO M3TOTOBJIICHO W3 CHEUHUANbHBIX KOPPO3UECTOMKUX MarepuajoB WM 3allUIICHO
MOKPBITUEM M3 TAKUX MaTEpPHUAJIOB.

KHMIKOCTHO-KUAKOCTHbIE 00MEHHbIE KOJIOHHBI (XUMUYECKUIT 00MeH)
[IpoTrBOTOUYHBIE KHUIKOCTHO-KHUIKOCTHBIE OOMEHHBIE KOJIOHHBI, MMEIOIINEe MEXaHUIECKHUMA
CHJIOBOH BBOJI (T.€. HMITYJIbCHBIE KOJIOHHBI C CETYATHIMU TapeiKaMH, KOJOHHBI C TapeKkaMH,

COBCpIIAIOIIMMMH BO3BPATHO IIOCTYHNATCJIIBHBIC ABWXCHHA, W KOJIOHHBI C BHYTPCHHHUMU
Typ6I/IHHLIMI/I CMGCI/ITCJBIMI/I), CIICHUAJIBHO TPCAHA3HAUYCHHBIC WM IMOATOTOBJICHHBIC [JIA
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5.6.2.

5.6.3.

obor: allICHUA ypaHa C UCIIOJIb30BaHHUEM ITPOHECCa XUMUYCCKOIO oOMeHa. ,HJ'ISI KOppO3PIOHHOI>'I
YCTOI\/'ILII/IBOCTI/I K KOHLOCHTPUPOBAHHLIM pPaCTBOPAM COJISTHOM KHCJIOTBI TH KOJIOHHBI U HUX
BHYTPECHHUEC KOMIIOHCHTBI M3IOTOBJICHBI M3 IMOAXOOAINHNX INIACTUKOBBIX MaTCpHUaJIOB (TaI(I/IX,
KakK (1)TOpI/Ip0BaHHBIe YIII€EBOAOPOAHEBIC HOJII/IMepBI) WM CTCKJIa WIN 3alIUIICHBI TOKPBITUEM
U3 TaKUX MaTCpUaJIOB. KonoHHEI CIIPOCKTUPOBAHbI Ha KOPOTKOC (30 CEKyHI WA MCHeC)
BPEMA IMPOXOXKIACHUA B KaCKaae.

LeHnTpupy:KHBbIE ;KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHBIE PUIbLTPHI (XUMHYEeCKHI 00MeH)

LlenTpudyXHble  KUIKOCTHO-KHIKOCTHBIE  KOHTAKTHBIE  (QHIBTPHI,  CICHHAIBHO
NpefHa3HAuYCHHBIE WM TOATOTOBJICHHBIE M OOOTalleHWs ypaHa C MCHOJIb30BaHHEM
nporecca XMMUYECKOro OOMeHa. B TakmX KOHTAaKTHBIX (PUIIBTpaX HCIIONB3YeTCsl BpalieHHe
IUISL TIONyY9eHUsSI OPTraHWYeCKHX M IKUAKUX IIOTOKOB, a 3aTeM MEHTPOOEkKHas CHIa JUIS
paznenenust az. s KOppO3MOHHOHN CTOWKOCTH K KOHIIEHTPUPOBAaHHBIM PAcTBOPaM COJISTHON
KUCJIOTBl KOHTaKTHBIE (PUIIBTPBI HM3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTUKOBBIX
MarepuaioB (TakHX, Kak (TOpHpPOBAHHBIC YIIIEBOJOPOAHBIC TOJIMMEPHI) WM TOKPHIBAIOTCS
UMH WM cTeksioM. LleHTpudykHble KOHTaKTHBIE (HIBTPHI CIPOSKTUPOBAHBI Ha KOPOTKOE
(30 cexynn unmm MeHee) BpeMsl IPOXOKACHUS B KacKa/e.

Cucrembl U 000py/I0BaHHe /151 BOCCTAHOBJICHHMS YPaHa (XUMHYeCKUIT 00MeH)

a) CnenuaibHO NPEAHA3HAYCHHBIC WJIM MOATOTOBJICHHBIC STICHKHU AJICKTPOXUMHYICCKOT'O
BOCCTaHOBJICHUA 11 BOCCTAHOBJICHUA YpaHa U3 OJHOI'O BaJICHTHOI'O COCTOSAHHA B APYTro€ IJid
O6OF3HI€HI/I$I YpaHa € HMCIIOJIBL30BaHUEM IIPOLECCa XUMHUYCCKOTO oOMeHa. MaTepI/Ia.HBI SAYCCK,
HaxXoJAOIuECst B KOHTAaKT¢C C TEXHOJOIr'M4CCKUMHU pacTBOpamu, JOJIZKHBI OBITE
KOppO3HeCTOﬁKHMH K KOHICHTPUPOBAHHLIM pacTBOPaM COJISTHOM KUCJIOTEL.

[NOACHUTEJIbBHOE 3AMEYAHUE

Karomuenii oTcek SUYCHKHM MODKEH OBITH CIPOEKTHPOBAH TAaKUM 00pa3oM, YTOOBI
MPEIOTBPATUTH TIOBTOPHOE OKUCIICHUE YpaHa /10 0oJiee BRICOKOTO BAICHTHOTO COCTOSTHHMS. JITIst
yIepXaHUs ypaHa B KarOJHOM OTCEKe s4Yeiika MOXET UMETh HEIPOHUIIAEMYIO
IragparMeHHyI0 MeMOpaHy, W3TOTOBJICHHYIO U3 CHEIHAIBHOTO KaTHOHHO-OOMEHHOTO
Marepuana. Karon cocTOMT M3 COOTBETCTBYIOLIETO TBEPAOTO NPOBOJHMKA, TAKOTO, Kak

rpadur.

+4
b) CriermmaisHO TIpeHa3HAYCHHBIC WIIM TTOATOTOBIICHHBIC CUCTEMBI I M3BjiIcueHus U
W3 OPraHUYECKOro MOTOKA, PETYINPOBAHUS KOHICHTPALIMK KUCIOTHI U [Tl 3aTIOJHEHUS STYeeK
ANEKTPOXUMHUIECKOTO BOCCTAHOBJICHUS HA ITPOM3BOJCTBEHHOM BBIXOZE KacKaja.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOAT M3 O0OPYAOBAHHUS SKCTPAKIMH PACTBOPUTEIEM ISl OTTOHKH U™ w3
OPraHMYECKOTO IMOTOKA B KHMIKHA PacTBOP, 00OPYIOBAaHUS BBIIAPUBAHUS W/WIIK JIPYroro
000pyIOBaHUS JUIsS JTOCTIDKCHUS PETYJIMPOBKA M KOHTPOJS BOJOPOJHOTO TOKAa3arens, U
HACOCOB WJIM JIPYTHX YCTPOMCTB TMepeHoca sl 3alOJHEHHUS SYCeK SIICKTPOXUMHUYECKOTO
BocctaHoBieHMs. OCHOBHas 3amada KOHCTPYKIIMA COCTOMT B TOM, YTOOBI H30EKaTh
3arps3HEHUS MMOTOKA JKUAKOCTH MOHAMH HEKOTOPBIX MeTauioB. ClielOBaTENIbHO, TE YaCTH
000pYJIOBaHUSI CHUCTEMBI, KOTOPbIC HAXOMATCS B KOHTAKTE€ C TEXHOJIOTMYECKHM MOTOKOM,
M3rOTAaBIMBAIOTCS U3 COOTBETCTBYIOIIMX MarepuasioB (TakuX, Kak CTEKI0, (TOPHpPOBaHHBIC
YIJIEBOJIOPOHBIC TONUMEPHI, Cylibdar nonupeHuna, cyibGhoH MoNud(pupa U MPOMUTAHHbIH
CMOJIONH TpaduT), K 3aIUIIECHBI IIOKPHITUEM U3 TAKUX MAaTEPUAJIOB,
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5.6.4.

5.6.5.

5.6.6.

CucreMbl NOATOTOBKU NMUTAHUS (XUMUYECKHIT 00MEH)

CHe]_II/IaJII)HO NpCaAHA3HAYCHHBIC WM TMOATOTOBJICHHBIC CUCTEMBI [JId IIPOU3BOACTBA
MUTATCJIbHBIX PACTBOPOB XJIOpHUIA ypaHa BBICOKOM YKMCTOTHI IS YCTAaHOBOK 110 pa3aCJICHUIO
H30TOIIOB YpaHa METOAOM XUMHUYECKOI'O oOMeHa.

[NOACHUTEJIbHOE 3AMEYAHUE

OTH CUCTEMBI COCTOSIT U3 000PYIOBAHUS AJISI PACTBOPEHMS, SKCTPAKIMN PACTBOPUTEIIEM W/WIN
HOHOOOMEHHOTO OO0OpYIOBaHHUs Ui OYHCTKH, a TAaKKE JIICKTPOJIMTUYECKHX SUYCEK IS
BoccranoBnenns U™ mwmn U™ B U™, B aTux cucTeMax mpom3BOISTCS pacTBOPHI XJIOPHIA
ypaHa, B KOTOPBIX COICPIKUTCA JIMIIb HECKOJBKO YacTell Ha MHUIMOH METaJUIMYEeCKUX
BKJIIOUEHHH, TaKUX, KaK XpOM, >KeJie30, BaHAAWN, MOJIMOAEH U APYTHX IBYXBAJEHTHBIX HX
KaTHOHOB WM KaTHOHOB C OOJbIIEH BaJIeHTHOCTHIO. KOHCTPYKUIMOHHBIE MaTepHANBI IS
3IIEMEHTOB CHCTEMBI, B KOTOPOI 06pabarsiBaercst U™ BBICOKO# YHCTOTHI, BKIIOUAIOT CTEKIIO,
(TOpUPOBAHHBIE YTIEBOJOPOJHBIC OIUMEPBI, TPA(UT, TIOKPBITHIA MOTMBUHII-CYIb()aTHEIM
WM NoAn3GUp-cyTbPOHHBIM TUIACTUKOM U MPOMUTAHHBIA CMOJIOH.

CucreMbl OKHCJICHUS YPaHA (XUMHYECKUI 00MeH)

CrnienuasbHO TpeJHA3HAYCHHBIC WITH MOATOTOBICHHBIC CHCTEMBI JIJIS OKUCIICHUSI U® B U™ s
BO3BpaIleHs B KacKaj pas[eleHHs H30TOIOB ypaHa B Mpollecce OOOTaIleHHs METOIOM
XAMHUYECKOTrOo 0OMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cuCTEMBI MOTYT BKIIIOYATh Takoe 000pyI0BaHHUE, KaK:

a) obopymoBaHHe I KOHTAKTHPOBAHUS XJIOpa M KHACIOpOAa ¢ BOAHBIME 3ddimoenTamu
U3 0GOpYIOBAHMS pa3JeIcHHs HM30TONOB M SKCTPAKIMH obpasoaBmerocs U™ B
00C/THEHHBIN OPTraHUYECKHIA TIOTOK, BO3BPAINAIOIIUICS 13 POU3BOJICTBEHHOTO BBIXO/Ia
Kackaja;

b)  oOopymoBaHME, KOTOpOE OTHENSET BOAY OT COJSIHOM KHCJIOTBI, YTOOBI BOJa H
KOHIIEHTPHPOBAHHASL COJITHAsE KUCIIOTa MOTIM OBl OBITH BHOBH BBEIICHBI B TPOIECC B
HYXKHBIX MECTaXx.

BricTpo pearnpyromme HOHOOOMeHHbIE CMOJIbI/afcoOpOeHThI (HOHHBIH 00MeH)

Beictpo  pearupyronye  MOHOOOMEHHBIE  CMOJIBI  WJIM  aJICOPOCHTHI,  CIEHaJIBHO
MpelHa3HAuYCHHBIE WM TOATOTOBJECHHBIE M OOOTalleHWs ypaHa C MCHOJIb30BaHHEM
Iporiecca MOHHOTO OOMEHa, BKIIOYAs IMMOPHCTBIE CMOJIBI MaKpOCETYaTOW CTPYKTYPHI W/HIIH
MeMOpaHHbIE CTPYKTYPBI, B KOTOPBIX aKTUBHBIC TPYMITBI XUMHUYECKOTO OOMEHa OIpaHUYCHBI
MOKPBITUEM Ha TIOBEPXHOCTH HEAKTHBHOH MOPHCTOIN BCIIOMOTATEIBHON CTPYKTYPBL, U ApyrUe
KOMITO3UTHBIE CTPYKTYpPHI B IIF000M mpuemieMoil ¢opme, BKITIOYAs YacTHIIBI BOJIOKOH. OTH
MOHOOOMEHHBIE CMOJIBI/anCcopOeHTH UMEIoT auaMeTphl 0,2 MM HITH MEHEE W JOJDKHBI OBITh
XUMHMUYECKH CTOMKHMU 10 OTHOLIEHUIO K PACTBOPAM KOHLICHTPUPOBAHHOM COJITHOW KHCIJIOTBI,
a TaKkKe JIOCTaTOYHO TPOYHBI (DU3MYECKH, C TeM YTOOBI MX CBOMCTBA HE YXY/IIAIUCH B
0OMEHHBIX KOJOHHAaX. CMOJBI/aACcOpOCHTHI CIICIUANFHO TPEeIHA3HAYCHBI U TONYYCHUS
KAHETHKH OYeHb OBICTPOro oOMEHa HM30TONOB ypaHa (IJIMTENBHOCTH IMOJTyOOMEHa MeHee
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5.6.7.

5.6.8.

5.7.

10 cexyHn) 1 00JIaat0T BO3MOXHOCTBIO pab0TaTh IpH Temiieparype B nuana3zone ot 100°C mo
200°C.

HNonooOMeHHbIE KOJTOHHBI (MOHHBII 00MEH)

Hunmaaprdeckre KOJOHHBI auamerpoM Oosee 1000 MM it ynepkKaHWS W TIOUICPIKAHMS
3aII0JIHCHHBIX CJI0EB HMOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CHEUATBEHO MPeIHa3HAUYCHHBIE WITH
MOATOTOBIICHHBIE [Tl 00OTAILCHUS YpaHa ¢ MCIONb30BaHHEM HOHOOOMEHHOTO Mpolecca. ITH
KOJIOHHbI ~HM3TOTOBJIEHBI M3 MarepuajoB (TaKkuX, Kak THTaH MIM (TOPUPOBAHHBIC
YIJNIEBOAOPOJHBIE  IOJMMEpHI), CTOMKMX K KOPPO3HM, BBI3BIBAEMOH  pacTBOpaMu
KOHILIEHTPHPOBAHHOM COJITHOM KUCIIOTHI, WJIH 3alUIIEHb] TOKPHITUEM U3 TaKUX MaTepuasioB U
CHocoOHBI paboTath mpu Temriepatype B auanasoHe oT 100°C no 200°C u naBieHUW BBIIIE
0,7 MIla (102 ¢yHT/KB. mI0tiM).

HonooOMeHnHbIe cucTeMbl peduiiokca (MOHHBII 00MeH)

a) CHCHI/IEU'H)HO MpeaAHa3HAUYCHHBIC WJIM TIOATOTOBJICHHBIC CUCTEMbI XHUMHWYCCKOT'O0 WJIN
SJICKTPOXUMHYCCKOI'O0 BOCCTAHOBJICHUA IJId PETCHCpAallUn pear CHTa(OB) XUMHYCCKOIO
BOCCTaHOBJICHHUS, I/ICHOJ'ILBYGMOFO(LIX) B KaCKaJgax HOHOOOMEHHOTO 06OFaH_IeHI/IH YpaHa.

b) CHeHI/IaJ'H)HO NpCAHA3SHAYCHHBIC WM MOATOTOBJICHHBIC CHUCTCMBI XMMUYECKOI'O HIIA
AIEKTPOXUMHUYECKOTO OKUCIICHUSI JUIl pEreHepaldi  pearcHTa(oB) XHUMHUYECKOTO
OKHCIICHHSI, UCTIONTb3yeMOTo(bIX) B KaCKaJax HOHOOOMEHHOTO 00OTaITICHHs YpaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B nponecce noHooOMeHHOr0 00OramieHus: B Ka4eCTBE BOCCTAHABIMBAIOLIEIO KATHOHA MOXKET

HCIIONB30BATECA,  HAampuMep, TpexBamentHelii Tturtan (Ti®), u B  sToM  ciydae
43 4

BOCCTaHOBHTEJIbHAs CHCTeMa Oy/eT BripabathiBath Ti'~ IOCPEICTBOM BOCCTaHOBIEHUS Ti .

B mpouecce B KauecTBE OKHCIMTENsS MOXKET MCIIOIB30BAThCS, HATPHMED, TPEXBAJICHTHOE
xeneso (Fe™), i B 3ToM ciydae crcteMa okucIeHus Oyer BhpabatsiBath Fe'™ mocpencTtBom
oxucnenus Fe ™.

CHeIII/IaJILHO npeaHasHAa4YCHHbIC HWJIUX IOATOTOBJ/ICHHBIC CHCTEMBI, oﬁopynonaﬂne 41
KOMIIOHEHTDI /I MCITIOJIb30BAHUSA B JIa3€PHBIX 000raTuTeJILHBIX YCTaHOBKax

BBOJIHOE 3AMEYAHUE

CymiecTByOIIME CHUCTEMBl UI1 OOOTaTUTENBHBIX IIPOLIECCOB C HMCIOJIB30BAaHUEM JIA3epPOB
JeTSITCS Ha JIB€ KaTeropuH: Te, B KOTOPBHIX padodel cpenod SBIISIOTCA Mapbhl aTOMapHOTO
ypaHa, ¥ Te, B KOTOpPBIX paboyell cpemoil sSBISIOTCS Mapbl YpaHOBOTO coenuHeHus. OOmmmu
Ha3BaHMAMH Ul TaKUX MPOLECCOB SIBISIIOTCS: IEpBas KaTeropus - Ja3epHOE paslelieHUe
M30TOMOB 1O Merony aTtoMmapHbix mapoB (AVLIS wmmu SILVA); Bropas kareropus -
MOJIEKYJIIPHBIN METOJ JiazepHoro pasaenenus uzotornoB (MLIS wiu MOLIS) u xumuyeckast
peakmus TOCpenCcTBOM m30MpaTeldpHO O wu3oTomaMm JasepHoi aktuBammu (CRISLA).
Cucremsl, 000pyI0BaHHE ¥ KOMIIOHEHTHI JJIsl YCTAaHOBOK JIa3€PHOTO OOOTalleHHUs] BKJIIOYAKOT:
a) ycTpoMcTBa Uil TOJAa4M TapoB METAUIMYEcKoro ypaHa (it m30HpaTenbHON
(OTOMOHM3AMN) WIM YCTPOWCTBA [UIi TIOJAYd IApOB YPAaHOBOTO COEIOMHEHUs (s
(hoToaMCCONMAITIY MITH XUMIICCKON aKTHBAIMK); b) yCcTpoHcTBa st cOopa 000TaleHHOTO |
00€eTHEHHOTO METaJUIMYeCKOro ypaHa B KadecTBe 'Mpoxykra" U "XBOCTOB" B TepBOM
KaTEerOpUH M yCTPOMCTBA IJ1s cOOpa pa3NoKEHHBIX WM BBILEIIINX U3 PEaKIUH COSTUHEHHUH B

22



5.7.1.

5.7.2.

5.7.3.

KadyecTBe '"mpoAykTa' M HeoOpabOTaHHOTO MaTepHana B KadecTBE "XBOCTOB" BO BTOPOM
KaTeropuu; c) paboume Jia3epHbIE CHUCTEMBI Ul M30MPaTeIbHOIO BO30YKACHHS H30TOIOB
ypana-235; wu d) obopymoBaHWe i TOATOTOBKH TIOAAYM W KOHBEPCHH TIPOIYKTA.
BcrnenctBue cnoXHOCTH CHEKTPOCKOITMM aTOMOB M COETMHEHUM ypaHa MOKET TTOTpeOoBaThCA
HCTIONIb30BaHUE JIIOO0H U3 Psiia MMEIOLIUXCS JIa3ePHBIX TEXHOIOTHIA.

[NOSACHUTEJIbBHOE 3AMEYAHUE

MHorve 13 KOMIOHEHTOB, MEPEUHUCIEHHBIX B 9TOM PAa3JIelie, BCTYNAOT B HETOCPEACTBEHHBIH
KOHTaKT € IIapaM{ METAJUTMYECKOTO ypaHa W C KHUIKOCTBIO, WIIN C TEXHOIOTUIECKUM Ta30oM,
cocrosiuM u3 UFg nmu cMecu u3 UFq u qpyrux ra3zos. Bee MOBEpXHOCTH, KOTOPBIE BCTYIAIOT
B KOHTaKT ¢ ypaHoM mnu UFg, MOMTHOCTBIO M3rOTOBIEHBI U3 KOPPO3UECTOMKUX MaTepHaIOB
WIN 3aIlUIIEHBI MOKPBITHEM M3 TaKUX MaTepuanoB. Jid meneil paszgena, OTHOCSAIIETOCS K
KOMITOHEHTaM 00O0pYAOBaHHUS VIS Ja3epHOro 0OOTalleHNs, MaTepUabl, CTOHKHE K KOPPO3HUH,
BBI3bIBAEMOW IIapaMU WM KUJIKOCTAMH, COAEPKAIMUMU METAUIMYECKUN ypaH UM ypaHOBBIE
CIIJIaBbI, BKITIOYAIOT TOKPBITHII OKCHIOM UTTPHS TpaduT M TaHTAI; U MaTepHajbl, CTOHKHE K
Koppo3uH, BbI3bIBaeMOl UFs, BKIIOYAIOT Me[b, HEPXKABEIOUIYIO CTallb, aJIIOMHUHHM,
AIIOMHUHHEBBIE CTUIABBI, HUKENb WK CIUIaBbl, conepxkamue 60% Hukemns u 0osee, U CTOHKHE K
UF¢ momHOCTBIO (PTOPUPOBAHHBIE YTIICBOAOPOAHBIC OIUMEPBL.

Cucrembl BoinapuBanus ypana (AVLIS)

CriermuansHO TIpeMHA3HAYCHHBIC WM ITOATOTOBJICHHBIE CHCTEMBI BBHIIAPUBAHHS YpaHa,
KOTOPBIE COAEPKAT BEICOKOMOIIIHBIE MOJIOCOBBIE UM PACTPOBBIE 3JIEKTPOHHO-TYUEBbIE MTYLIKA
C IepeaBacMoil MOIITHOCTRIO Ha MHITICHB Oonee 2,5 kB1/cm.

Cucrembl U1s1 00paGoOTKH KUAKOMETAJNIMYecKoro ypana (AVLIS)

CrienuanbHO TIpeHa3HAYCHHBIE WJIM TOJATOTOBJICHHBIE CHUCTEMBI IS OOPaOOTKH IKHIIKOTO
MeTaJla JIJIS PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIIHME M3 THUTJIICH H
OXJTXKTAIOIIETO 000PYIOBAHMS TSI TUTJICH.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTHI OSTOH CHUCTEMBI, KOTOpBIE BCTYMAalOT B KOHTakT C
pacIuiaBJICHHBIM YPaHOM WJIM YPaHOBBIMH CIUIaBaMH, M3TOTOBJICHBI M3 KOPPO3UECTOHKHX U
TEPMOCTOMKHMX MaTepPHUaJIOB WJIM 3ALIMIIEHbI TIOKPBHITHEM U3 TaKUX MarepuainoB. [Ipuemnemsle
MaTepuajbl BKIIOYAIOT TAHTAJI, MOKPHITHIA OKCHAOM MTTpUS TpaduT, rpaduT, MOKPBITHIA
OKHCIIaMU JPYTHX PEIKO3EMEIbHBIX JIEMEHTOB MM UX CMECSIMHU.

Arperatsl 1151 coopa ""'mpoaykra' u ""xBocTOB' MeTa/uIMUYeckoro ypana (AVLIS)

CrienuaneHO TIpeHAa3HAYEHHBIE WM TOATOTOBJIEHHBIE arperarsl Uit cOopa "mpoaykra" u
"XBOCTOB" METAJUIMYECKOI0 YpaHa B )KUAKOM WK TBEpIoH (opme.

[NOACHUTEJIBHOE 3AMEYAHUE

KoMmoOHEHTBI 3TUX arperaroB M3TOTOBJICHBI U3 MAaTEPUAIOB, CTOMKUX K HArpeBy W KOPPO3UH,
BBI3BIBAEMOM NMapaMH METAJUIMYECKOTO ypaHa MITH JKUAKOCTHIO, VUTH 3alUIIEHBI IOKPHITHEM
W3 TaKWX MaTepHalioB (TaKMX, KaK MMOKPBITHIA OKCHUIOM HTTPHUS TpapuT WM TaHTald) H MOTYT
BKJTIOYATh B ce0sl TpyOOIpOBOIB, KIIAMaHkl, MTyIepa, "xkenoba", BBOIBI, TEINTIOOOMEHHUKH U
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5.74.

5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

KOJIJICKTOPHBIC IIJIACTUHBI I MArHUTHOT'O, SJICKTPOCTATUYCCKOIO0 WJIM APYIruxX METOI0B
pas3aciICHU.

Koxyxu pazgeaurenabHoro moayJisi (AVLIS)

CrenuanbHO NpeJHa3HaYeHHbIE WM OATOTOBJICHHBIC IMIMHAPUYECKUE WIIH IIPSMOYTOJIbHbIE
KaMephl /IS TIOMEUICHHS B HHUX HCTOYHHKA MapoB METALIMYECKOTO ypaHa, 3JIEKTPOHHO-
Jy4eBOW IMyIIKH 1 KOJUIEKTOPOB "mpoaykra” u "XBOCTOB".

I[NTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYyXH HUMEIOT MHOXKECTBO BXOIHBIX OTBEPCTHUH VISl MMOJAYM HJIEKTPONUTAHUS M BOJPDI,
OKHa IJIsl JTa3epHBIX ITyYKOB, COCIMHEHHUH BaKyyMHBIX HACOCOB, a TAKXKe Ul TUArHOCTHKU U
KOHTPOJII KOHTPOJIBHO-U3MEPUTENBHBIX NPHOOPOB. OHU HMMEIOT MPUCTIOCOOJIeHUS JUIA
OTKPBITHS ¥ 3aKPBITHS, YTOOBI 00€CTIEYHTh 00CTY)KUBaHHUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYKOBbBI€ paclimpuTeabHble comia (MLIS)

CreuuanbHO NpEAHA3HAYECHHBIE WM IOATOTOBJICHHBIE CBEPX3BYKOBBIC PACILIUPUTENIBHBIC
coruia A oxjaxaeHus: cmeceit UFg n Hecymero raza 1o 150 K win Huke U Koppo3uecToikue
K UF6

Koustexktopsl npogykra narugropucroro ypana (MLIS)

CrenuansHO TpeHAa3HAYCHHbIE WM TOATOTOBICHHBIC KOJUIEKTOPHI TBEPJAOrO MPOIYKTa
matudropucroro ypana (UFs), cocrosmme w3 (uibTpa, KOJJIEKTOPOB YIApHOTO HIIH
IUKJIOHHOTO THITA WJIM MX COYEeTaHUH 1 Koppo3uectoiikue k cpene UFs/UFs.

Kommpeccopst UF¢/nHecymero raza (MLIS)

CrienpanbHO TpeAHa3HAYeHHBIE WM TOATOTOBJIEHHBIE Komrpeccopbl it cmeceit UFg u
Hecyllero raza il janaurensHod okcrutyatanmud B cpene  UFg. KommoneHTBI 3THX
KOMIIPECCOPOB, KOTOpPBIE BCTYNAIOT B KOHTAKT C HECYIIMM Ta30M, W3TOTOBIIEHBI H3
kopposuecToikux k UFs MaTepraoB Wi 3alUILEHbI IOKPBITUEM U3 TAKUX MAaTEPUAIIOB.

YnnorHenus: Bpamawomuxcs sajios (MLIS)

CrenuansHO TpeaHa3HAYCHHBIC WM IMOATOTOBJICHHBIC YIUIOTHEHHUS BPAIIAIOIIMXCS BaJOB,
YCTaHOBJICHHBIE Ha CTOPOHE IIOJIaYd W Ha CTOPOHE BBIXOAA Ui YIUIOTHEHHUS Baja,
COEIMHSIONIETO POTOP KOMIIpeccopa ¢ MPUBOAHBIM IBHTATENIEM, C TEM YTOOBI 00ECTeYHnTh
HA/IOKHYI0O TepPMETH3alMIo, MPEJOTBPAILAIONIYI0 BbIXOJ TEXHOJOTMYECKOTo Ta3za WM
HaTeKaHWE BO3yXa WIH YIUIOTHSIOUIETO ra3a BO BHYTPEHHIOK KaMepy KOMIIpeccopa, KoTopast
3anonaeHa cMeckio UFq u Hecymero rasa.

Cucrembl ¢propupoBanust (MLIS)

CrenasibHO MpeHa3HAYCHHBIC WM TOATOTOBIICHHBIE cucTeMbl s ¢ropupoBanus UFs (B
TBepaoM coctostaum) B UF¢ (Taz).
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5.7.10.

5.7.11.

5.7.12.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI TIpeaHa3zHaueHb! sl hTopupoBanus coopanHoro mopomka UFs B UFg B memsax
MOCNICAYIONIEro cOopa B KOHTEWHepax MPOAyKTa WM s nojgaud B Onoku MLIS s
JIOTIOJTHUTEIILHOTO oOorareHus. [Ipyu npruMeHeHur OJTHOTO IMOJX0/1a peakius (pToprupoBaHUs
MOXKeT OBITh 3aBEpIIeHa B IMpeaesiax CUCTEMBI pa3feieHus] W30TOIOB, TAe WAET PEeakius u
HETIOCPEJICTBEHHOE H3BJICUCHUE W3 KOJUIEKTOpOB 'mpoxaykrta'. IIpm mpuMeHeHWH Ipyroro
noxaxoza nopomok UFs MoxkeT ObITh M3BJIEUEH/TIEpEMEICH U3 KOJUIEKTOPOB "MpoayKkTa" B
MOJXOAIINN peakTop (HalpuMep, pPEeakTop C IICEBIOOKMKEHHBIM CJIOeM KaTalu3aropa,
TEIMKONIAITBHBIA PEaKTOp WK YKapoBas OalrHs) B IENIX GTOprpoBaHUsA. B oboux ciydasx
UCIIONIB3yeTCsl 000PYAOBaHUE YIS XpaHeHUs U TepeHoca (ropa (Mau APYrHX MPUEMIIEMBIX
¢Topupyromux peareHToB) 1 i coopa u neperoca UF.

Macc-cnekTpomMerpsbl/ucrounnku nonos UFg (MLIS)

CrienuanbHO TpeTHa3HAYCHHBIE FITH TTOIrOTOBJICHHBIE MATHUTHBIE WIIA KBAIPYIOIBHBIE MACC-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TPOO TOAaBaEMON Macchl,
"mpomykta" wim "XBOCTOB" M3 ra3oBbiXx NOTOKOB UFg u oOmanaronpie moiaHbEIM HaOOpOM

CJICAYIOIUX XapaKTCPUCTHUK:

1. yZeNbHas pa3pelaronas ClocoOOHOCTh 1Mo Macce cBbiie 320;

2. coacpKarT HMCTOYHMKHM HMOHOB, H3rOTOBJICHHBIE HW3 HHUXpOMa HWIM MOHCIA WX

3alllMIICHHBIC ITIOKPBITUEM U3 HUX, NN HUKCIIUPOBAHHLIC,
3. coziepKaT MOHU3ALMOHHBIE HCTOYHUKH C 00MOapIMpOBKO 3IEKTPOHAMH;
4. COoZIepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO AJIsl N30TOMHOIO aHAJIN3A.
Cucrembl nogaun/cucreMsl 0TBoAa ''mpoaykra'’ u "xsoctoB' (MLIS)
CrenpanpHO TpeAHA3HAUCHHbIE WM TOATOTOBJIEHHBIE TEXHOJOTMYECKUE CHUCTEMBI WIH
000pyoBaHuE I 00OraTUTENIbHBIX YCTAHOBOK, M3rOTOBJIECHHBIE U3 Koppo3uecToiikux K UF,

MaT€pHrajioB, UM 3alIUIICHHBIX ITOKPBITUEM M3 TAKUX MAaTCpHUajIOB, BKIIOYAIONIUE:

a)  TMTAlOIIUE aBTOKJIABBI, MEYM WIIM CHUCTEMBI, UCToNb3yemble s momaun UFg ms
Tporiecca o0orareHus;

b) necyOnuMaTtopel (MM XOJIONHBIE JIOBYIIKH), MCIIONb3yeMble IS BBIBEACHUS
narperoro UF¢ u3 mporiecca oGorarieHust Jyist MoC/IeIyOIIEro MepeMeIeCHHS;

C)  CTaHUMM OTBEPXKJICHHWA WIM OXKIWKEHUs, Hchonb3yemble i BeiBeneHus UFs u3
npouecca oboramieHus myteM cxatusa U nepeBona UFg B JKuaKyo WM TBEpAyIO

dopmy;

d)  craHmmm "npoxykra' wnm "xBocToB", ucmonb3yemble mus nepemerneHus UFs B
KOHTEHHEPBHI.

Cucremsl otnesenus UFg oT Hecymero raza (MLIS)

CHe]_II/IaJII)HO NMpEeaHA3HAYCHHBIC MM TMOATOTOBJICHHBIE TCXHOJOTUYCCKUE CUCTEMBI JId
OTACICHUA UF6 OT HECYUICTO rasa. HecyH_II/IM ra3oM MOXKET OBITh a30T, aproH WK JPYT! Ol ras.
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5.7.13.

5.8.

5.8.1.

[NOACHUTEJIBHOE 3AMEYAHUE
3TH CUCTEMBI MOTYT BKITIOYATh Takoe 000pyIOBaHHUE, KaK:

a) KPHUOTCHHBIC TCIUNIOOOMEHHHUKHA WIJIM  KPHOCEIAapaTophl, CIIOCOOHBIE  CO37aBaTh
temmepatypsl -120°C unm MeHee, Wi

b)  OmOKM KPHMOTEHHOTO OXJIaXIEHHs, CIOCOOHBIE co3maBarh Temmeparypsl -120°C wmmn
MEHee, WIH

c) xosonuble noByku UFe, criocoOHbIe coznaBaTh Temnepatypsl -20°C wim MeHee.

Jlazepuble cuctemsbl (AVLIS, MLIS u CRISLA)

Jlazepbl WM Jla3epHBIE CHCTEMBI, CIICIHAIBHO MPeIHa3HAYCHHBIC WM MOATOTOBICHHBIC VIS
paszieneHns K30TOIOB ypaHa.

[NOACHUTEJIbHOE 3AMEYAHUE

Jlazepnas cucrema mporecca AVLIS 00bMHO COCTOMT M3 ABYX JIa3epoB: Jia3epa Ha Mapax
MeIU | Jiazepa Ha kpacuremsix. JlazepHas cucrema mist MLIS oObraHO cocTronT M3 nasepa,
pabotaromero Ha CO, WM SKCHMEPHOTO Jia3epa M MHOTOXOJOBOM ONTHYECKON SUCHKH C
BpAIAIOIMMUCS 3epKajlaMi Ha 00enx cTopoHax. JIJisl J1a3epoB WM JIA3CPHBIX CHCTEM IpU
o0oux mpoueccax TpeOyeTcss CTadWIN3aToOp CHEKTPOBOHW YacTOTHI AJsl paboThl B TEUCHHE
JUTUTENBHBIX IEPHOJIOB BPEMEHH.

CrienuajbHO NpeIHA3HAYEHHBbIE WM TOATOTOBJIEHHbIE CHCTEMbI, 00OpYJIOBaHHE M
KOMIIOHEHTBI IS MCIOJIB30BAaHUS HAa 00OraTHTEJbHBIX YCTAHOBKAX € IUIa3MEHHBIM
paszeneHuemM

BBOJIHOE 3AMEYAHUE

Ipu mponecce MmIasMeHHOTO pasJliefieHusl IIa3Ma, COCTOSINAs U3 WOHOB ypaHa, MPOXOAUT
yepes AMEKTPUUECKOE MOJe, HACTPOSHHOE HA YaCTOTy MOHHOTO pesoHanca U™, ¢ Tem uToObI
OHH B TIEPBYI0 0UYepelb MOTIIOIAIN SHEPTHIO M YBEITMIUBAJICS UAMETP MX IMTONOPOOOPa3HBIX
opout. VoHBI ¢ MPOX0XKICHHUEM TI0 OOJIBITIEMY THAMETPY 3aXBaTBIBAIOTCS U OOpa30BAHHS
npoaykTa, oGoramenHoro U™, Ilmasma, koTopas 0Opa3oBaHA MOCPEACTBOM HOHM3ALMM
YpaHOBOTO Tapa, COACPKHUTCS B BAaKyyMHOH KaMepe C MAarHUTHBIM IIOJIeM BBICOKOM
HaNpsDKEHHOCTH, OOpa3oBaHHBIM C TIOMOIIBIO CBEPXIMPOBOJAIIEr0o MarHuTa. (OCHOBHBIE
TEXHOJIOTUYECKHE CHUCTEMBI Tpollecca BKIIOYAIOT CHUCTEMY T€HEpallid YPaHOBOH ILIA3MEI,
pa3lnenuTeNbHBIA MOIYJIb CO CBEPXIPOBOISIIMM MAarHUTOM M CHCTEMBI M3BJICYCHUSI MeTallIa
it coopa "mpomykra” u "XBOCTOB".

MuKpOBOJHOBbIE HCTOYHHUKH YHEPTUM U AHTEHHBI
CrienmanbHO TIpeAHAa3HAYeHHBIE WM TIOATOTOBJIEHHBIE MUKPOBOJIHOBBIE HCTOYHUKH SHEPTHU
U aHTEeHHBl I TeHepalMd WIA YCKOPEHHS HOHOB M O0JaNarolife CIeTYIOIUMHI

xapaktepucTukamu: 4vactora Beitie 30 I'Ti u cpeiHss BBIXOJHAS MOIIHOCTD YISl TeHEpaluK
noHOB Ooiee 50 kBT.
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5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

CoJieHOMIbI 17151 BO30Y K/1€HUsI HOHOB

CrermanbHO TIpeJHA3HAYCHHBIE WM IOATOTOBJICHHBIE COJEHOWABI UL PaIdO4acTOTHOTO
BO30Y>KICHHS HOHOB B Anana3oHe yactot 6osee 100 k[ 1 criocoOHbIe paboTaTh IpH CpeHen
MotHocTH 6ojee 40 kBT.

CucTteMbl reHepanuy YpPaHOBOii MIa3Mbl

CrneunanbHO MNpeAHA3HAYeHHbIE WM TOATOTOBICHHBIC CHCTEMBl T'EHEPAllMH ypPaHOBOH
IUIa3MBbI, KOTOPBIE MOIYT COJEp)KaTb BBICOKOMOILHBIC IIOJIOCOBBIC WJIM PacTPOBBIE
ANIEKTPOHHO-ITyYeBbIE MYIIKH C TIepeAaBaeMoil MOLIIHOCTBIO Ha MUILIEHB OoJiee 2,5 KBT/cm.

CucreMbl 1151 00pa00TKH KMIKOMETAJIMYECKOr0 ypaHa

CrienuanbHO TpeHA3HAYCHHBIC WM TOJTOTOBJICHHBIC CHUCTEMBI JJIS OOPaOOTKH IKHIIKOTO
MeTaJla JIsl PAcIUIaBICHHOTO ypaHa WJIM YPaHOBHIX CIUIABOB, COCTOSIIUE W3 THUTIEH H
OXJTXKTAIOIIETO 000PYIOBAHUS IS TUTJICH.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu u Jpyrue KOMIIOHEHTBI STOH CHCTEMBI, KOTOpBIE BCTYMAalOT B KOHTakT C
pacCIIaBICHHBIM ypaHOM WM YPaHOBBIMU CIUIABaMH, W3TOTOBIIECHBI U3 KOPPO3UECTOMKUX U
TEPMOCTOMKUX MaTEpUaJIOB WX 3ALUUILEHBI IOKPBHITHEM U3 TaKUX Marepuaios. [Ipuemiembie
Marepranbl BKIIOYAIOT TAHTaJ, MOKPBHITBIA OKCHAOM WTTpUS rpaduT, TpaduT, MOKPHITHIHA
OKHCIIaMH JIPYTHX PEIKO3EMENBHBIX AJIEMEHTOB MM MX CMECSIMU.

Arperatsl 1151 cOopa "'mpoaykra' u ""XBOCTOB' MeTaJLINYECKOI0 ypaHa

CrnenuaiabHO MpEHA3HAUCHHBIC WM MOATOTOBJICHHBIC arperatbl s coopa "mpoaykra' u
"XBOCTOB" I METALITMYECKOTO0 ypaHa B TBepmod ¢opme. DTm arperatel it coOopa
W3rOTOBJICHBI W3 MAaTEpUANIOB, CTOMKHMX K HAarpeBy W KOPpPO3UM, BBI3BIBAEMON Iapamu
METAJUTMUECKOTr0 ypaHa, TaKuX, Kak TpaduT, MOKPHITHIA OKCHIOM HTTPHS, WM TAHTAJ, WIH
3aIIUIIEHBI TOKPHITHEM U3 TAKUX MaTEPUaIIOB.

Ko:xyxu pa3ienTejibHOr0 MOIyJist

[unuHApHYecKHe KaMepbl, CHEMUAIBHO TpeJHA3HAYCHHBIC WM TOATOTOBICHHBIC IS
WCTIOJIb30BaHUS HA OOOTaTUTENBHBIX YCTAaHOBKAaX C IUIa3MEHHBIM pa3eliCHUEM, JUIs
MOMEIICHHUS B HUX UCTOYHHUKA YPAHOBOM TJIa3MbI, SHEPIETHYECKOTO COTICHOU A PATIMOYACTOTHI
1 KOJUIEKTOPOB "TipoayKTa" u "XBOCTORB".

[NOACHUTEJIbHOE 3AMEYAHUE

Ot KOXYXH HMMCIOT MHOXCCTBO BXOIHBIX OTBepCTI/Iﬁ A 1oJavu  DJICKTPONMTaHUs,
COCIMHCHUM I[I/I(I)(I)y3I/IOHHI:IX HACOCOB, a TAKKC I JUArHOCTUKU U KOHTPOJIA KOHTPOJILHO-
HU3MCPUTCIIbHBIX HpI/I60pOB. OHH UMEIOT HpI/ICHOCO6J'IeHI/I$I JUIT OTKPBITHSA U 3aKPBITUS, YTOOBI
obecIeunTh 06CJ'Iy>KI/IBaHI/Ie BHYTPEHHUX KOMIIOHCHTOB U U3TOTOBJICHBI U3 COOTBETCTBYIOIINX
HEMaroMTHBIX MaTCpHUaIOB, TaKNX, KaK HEPIKaBCIOLIasA CTallb.
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5.9.

5.9.1.

CHeIII/IaJILHO NnpeaHasHA4YCHHbIC HWJINX TOATO0TOBJ/ICHHBIC CHCTEMBI, oﬁopyuona}me 41
KOMIIOHEHTBI /I MCITOJIB30BAHUSA HA YCTAHOBKAX 3JICKTPOMArHUTHOI'O odorameHust

BBO/JIHOE 3AMEYAHUE

[pu >NeKTPOMATHUTHOM TIPOIECCEe HOHBI METATMYECKOTO YpaHa, OyYeHHbIe MTOCPEICTBOM
HMOHU3AIMU MUTAaoIero MaTepuaia u3 cosieil (00brano UCl,), yCKOPSIFOTCSA U MPOXOIAT Yepes
MarHUTHOE T0JIe, KOTOPOE 3aCTABJISIET UOHBI PA3IIMYHBIX U30TOMOB MPOXOAUTH 110 Pa3IHIHBIM
HanpaBieHusAM. OCHOBHBIMU KOMIIOHEHTAMH 3JICKTPOMArHUTHOTO H30TOMHOTO Ceraparopa
SBISIOTCSA: ~ MArHATHOE TOJie JJIsl OTKJIOHEHWs/pa3NieNieHus] W30TOMOB HOHHOTO ITyYKa,
WCTOYHUKA HOHOB C €r0 CHCTEMOW YCKOPEHHs, M CHCTEMBI COOpa OTICIICHHBIX HOHOB.
BcrnomorarensHbie CHCTEMBI ISl 3TOTO MPOLEcca BKITFOUAIOT CHCTEMY CHA0KCHUSI MATHUTHOM
SHEPIrHeH, CHCTEMBbI BBICOKOBOJIHTHOTO MHUTAHWS UCTOYHHUKA WOHOB, BAKYYMHYIO CHCTEMY H
OOIIMpHBIE CHUCTEMBl XHMHYECKOW OOpabOTKM Uil BOCCTaHOBJICHHS TPOAYKTAa U
OYHCTKH/pEreHepany KOMIIOHEHTOB.

DJIeKTPOMarHUTHBIE cenapaTopbl H30TONOB

9H6KTpOMaFHPITHLI€ cernapaTopbl H30TOIIOB, CIICIMaJIbHO MNpeAHA3HAYCHHBIC nim
IIOATOTOBJICHHBIC I PasACiICHUA HU30TOIIOB YypaHa, U 060py,I[OBaHI/Ie U KOMIIOHCHTBI JIA
9TOI'0, BKJIFOYasi:

a) Hcrounnkn noHOB

CrienuanbHO  TpelHA3HAYCHHBIE  WIM  TIOATOTOBJICHHBIC  OTACTBHBIC MU
MHOTOYHCIICHHBIC HCTOYHHKHA WOHOB YpaHa, COCTOSIIHE K3 HCTOYHHKA Tapa,
HMOHHU3ATOpa M YCKOPUTES Iy4YKa, H3rOTOBJIICHHBIE U3 COOTBETCTBYIOIIMX MAaTCPHAJIOB,
TaKuX, Kak Trpadur, HEp)KaBerIas CTalb WIA Melb, M CIIOCOOHBIX 00ECIeYHBaTh
o0muit Tok B my4ke HoHOB 50 MA nnm Ooree.

b)  Komiekropbl HOHOB

KomnekTopHple IIaCTHHBL, MMEIOIIHE JBE WM Oojee IIEeTH W Ta3a, CIEIHaIbHO
MpeHA3HAYCHHBIC WM MOJArOTOBJCHHBIC JUIS cOOpa MyYKOB HMOHOB OOOTAIllCHHOTO U
00CTHEHHOTO ypaHa ¥ M3TOTOBJICHHBIC M3 COOTBETCTBYIOIIMX MAaTEPHAIOB, TAKUX, KaK
rpaduT WM HEPIKABEIOIAs CTallb.

c)  Bakyymnble koxxyxu

CrenmanbHO TIpeJHA3HAYEHHbIE WM IIOJTOTOBJICHHBIE BAaKyyMHBIE KOXKYXU JUIS
JJIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, M3TOTOBJICHHBIE U3 COOTBETCTBYIOIIMX
HEMarHUTHBIX MaTepHaJiOB, TaKUX, KaK HEpXaBerollas CTalb, U NMpeJHa3HAuCHHbIE IS
pabotsl ipu nasnennu 0,1 [a um Hioke.

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CHELUHANbHO NPEeAHa3Ha4YeHb! ISl IOMELICHUS B HUX UCTOYHHKOB HOHOB,
KOJUIEKTOPHBIX TIACTUH M BOAOOXJIAXKAAEMBIX BKJIABIIIEH M UMEIOT IMPUCTIOCOOIEHUS
Ul coenuHeHUH AnGQy3UOHHBIX HAaCOCOB M HPHCHOCOONEHMS U OTKPHITHS H
3aKpPBITHS B LIEIISIX U3BJICUECHHS U 3aMEHbI 3TUX KOMIIOHEHTOB.
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5.9.2.

5.9.3.

d) MarsuTHbIC ITOJIFOCHBIC HAKOHCUHHKH

CrienanbHO TIpeJHA3HAYEHHBIE WJIM  IIOATOTOBJICHHBIE MAarHWTHBIE —TIOJIOCHBIE
HAaKOHEYHHWKH, HMEIOIIMe auamerp Oosiee 2 M, HCIOJb3yeMble ISl 0O0ECIeYCHUS
MOCTOSTHHOTO MAarHUTHOTO TOJISI B AJIEKTPOMATHUTHOM CelapaTrope H30TOMOB M I
TIepeHOCca MarHUTHOTO TIOJISI MEXKIY PaCIIONOKEHHBIMH PSIIOM CerapaTopamH.

BbICOKOBOJIBLTHbIE HCTOUHUKH MUTAHUA

CrenuanbHO MpeIHA3HAUCHHBIC WM OATOTOBJICHHBIE BHICOKOBOJIBTHBIE HCTOYHUKY NTUTAHUS
JUTSL ICTOYHUKOB MOHOB, 00J1aal0IIMe MOJHBIM Ha0OpOM CIEAYIOIIUX XapaKTEPUCTUK: MOTYT
paboTaTh B HEMpephIBHOM pexrMe, BbixonHoe Hampspxerne 20 000 B wim Gonee, BRIXOTHOM
Tok 1 A nm 6onee u crabunuzanms HanpspxeHust meHee 0,01% B Tedenue 8 yacos.

W CcTOYHNKH NUTAHUS JIEKTPOMAruuToB

CrnenuanbHO MpeJHA3HAYCHHBIE WM IIOJTOTOBJICHHBIE MOIIHBIE WCTOYHUKH ITUTAHUS
MOCTOSIHHOTO TOKa JUISl 3JIEKTPOMAarHWTOB, OOJagaloliye IMOJIHBIM HAOOPOM  CIEAyIOLIHX
XapaKTEePUCTHK: BBIXOJJHOM TOK B HempepbiBHOM pexume S00 A wmu  Oonee Tpu
Hanpspkeann 100 B i Gosee, mpu ctabumu3anyy o ToKy win HanpspkeHnto MeHee 0,01% B
TEUeHHe 8 4acoB.

YcTraHoBKH /151 IPOU3BOICTBA TSIHKEJI0N BOAbIL, AeiiTepusi U ieliTepueBbIX COeNHEHMIT 1
o0opynoBanue, CleUAIBHO NPeIHAZHAYEHHOEe WU IIOATr0TOBJICHHOE 1151 3TOr0

BBOJIHOE 3AMEYAHUE

Tsokenmyr0 BOAY MOXKHO TPOU3BOJUTH, HCIONB3Yys pPa3iMyHble mporecchl.  OmHAKO
KOMMEPUECKH BBITOJHBIMH SIBJISIOTCS J[BA MPOLIECCa: TMPOIECC M30TOMHOTO OOMEHA BOJBI U
cepoBogopona (porecc GS) 1 mporece N30TOITHOTO 0OMEHa aMMEaKa U BOJIOPOIa.

[pouecc GS ocHoBan Ha 0OMeHE BOIOpOnA M ACHTEpHUs] MEXAY BOIOW M CEPOBOIOPOIOM B
CHUCTEME KOJIOHH, KOTOpbIE JSKCIUTyaTUPYIOTCS C XOJIOAHOM BEpXHEW cekiued W ropsuen
HWKHEN cekuued. Boga Teyer BHU3 MO KOJIOHHAM, B TO BpeMsI Kak CEpOBOJOPOAHBINA ra3
LUPKYJIUPYeT OT JHAa K BEpIIMHE KOJIOHH. (g coneicTBHS CMEIIMBAaHMUIO ra3a U BOJBI
WCHOJNB3YETCsl PsAl IbIpYaThIX JIOTKOB. JledTepuil mepemeniaercss B BOAY IpPHU HU3KUX
TEMITepaTypax U B CEPOBOAOPOI TIPH BBHICOKMX TeMmeparypax. OOoraimeHHbIe IeiTeprueM a3
WK BOJA YIAJSIOTCS U3 KOJIOHH MEPBOM CTYIIEHH HA CTHIKE TOPSIYMX U XOJOJTHBIX CEKIUM, U
IPOIIeCC MOBTOPSETCS B KOJOHHAX crlemytomiel crymenu. [Ipomykr mocnenneit ¢assl - Bona,
oOoramieHHast feiitepueM 10 30%, HampapisieTcss B JUCTWULIIMOHHYIO YCTAaHOBKY JUTS
MPOU3BO/ICTBA PEAKTOPHO-YHCTOM TSHKENOM BOJBI, T.€. 99,75% okucu nenrtepus.

B mporecce oOMeHa Mex Ty aMMHaKOM M BOJOPOJIOM MOXKHO W3BJIEKaTh IEHTEpU U3 CHHTE3-
rasa nocpe€ACTBOM KOHTAKTa C KUJIAKHMM aMMHAaKOM B IIPUCYTCTBUU KaTaln3aTopa. Cunres-ras
nonaeTcsi B OOMEHHBIE KOJIOHHBI M 3aTE€M B aMMHUAYHBIN KOHBepTep. BHyTpu KOJOHH ra3
MTOJTHIMAETCS OT JTHA K BEPIINHE, B TO BpeMs KaK )KUIKHA aMMHAK TedeT OT BEPIIUHBI KO JHY.
Helitepuid B CUHTE3-Ta3e JIMIIAETCS BOAOPOJAa M KOHILIEHTPUpPYETCS B aMMMake. AMMHUAK
IMOCTYMACT 3aT€M B YCTAHOBKY [UIA KPEKHMHI'a aMMHMaKa Ha AHC KOJIOHHBLI, TOTrJa KaK ra3s
coOmpaeTcsi B aMMHaYHOM KOHBEpTepe Ha BepInuHe. Ha mocnemyrommx cTymeHs X MpouCcXOoIuT
JaIbHEHIIIee 00oTalleHue, U MTyTeM OKOHYATEIbHON MUCTHUILIALNN TPOU3BOIUTCS PEaKTOPHO-
yrcTas Tsbkenas Boja. [lomada cuHTe3-Ta3a MOXKET ObITh 00ecIieueHa aMMHUAYHON YCTaHOBKOM,
KOTOpasi B CBOIO OYEPElb MOXKET OBITh COOPY)KEHA BMECTE C YCTAaHOBKOM Ui MPOHM3BOJICTBA
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6.1.

6.2.

TsDKEIO0M BOJbI IIYTEM H30TOIIHOI'O oOMeHa aMMMaKa U BOAOpOAA. B nmponecce aMMHUua4YHO-
BOAOPOAHOTO oOMEHa B KadeCTBe HCTOYHHKA HCXOOHOI'0 HeﬁTepHH MOXET TaK¥Xe
HCITOJIB30BaThCS OOBIYHAS BOIA.

MHorue npeaMeThl KIF0YEBOro O0OpYIOBAaHUS ISl YCTAHOBOK IO MPOM3BOJCTBY TSKENOM
BOJBI, HWCIONB3YIOMUX TMporecchl GS wiIm  aMMHAaYHO-BOJAOPOAHOTO OOMEHA, IIMHPOKO
pacnpoCcTpaHeHbl B HEKOTOPBIX OTPACISIX HEPTEXUMUYECKOH MpoMbIInIeHHOCTH. OCcOOEHHO
3TO KacaeTcss HEeOOJBIIMX YCTAaHOBOK, HCHONB3yronwx mporecc GS. OnHako HEMHOTHE
MpeMEThl  00OpPYZOBaHHUS — SBISAIOTCS  CTaHAapTHeIMH. [Iporeccbl GS W amMMmuayvHoO-
BOZOPOAHOTO OOMeHa TpeOyroT 00pabOTKM OOJBIINX KOJMYECTB BOCIIAMEHSIOIITIXCS,
KOPPO3UOHHBIX W TOKCUYHBIX KUAKOCTEH NPU MOBBIIICHHOM JaBieHUU. COOTBETCTBEHHO MPH
pa3paboTKe CTaHAApPTOB MO MPOCKTHPOBAHUIO M OKCIUTyaTallid Jjis YCTAaHOBOK U
000pYyIOBaHMUS, HCIOJB3YIOIMMX OSTH TPOIECCHl, CIEAYET YACNATh OONBIIOE BHUMAHHE
noJ00py MaTepHaOB U UX XapaKTEPUCTUKAM C TeM, YTOObI OOECIHEUHTh JUIMTCIBHBIA CPOK
CITy>KOBI TP COXPAHEHHUU BBICOKOW 0€30MmacHOCTH M HanexkHOoCTH. OIpeencHue MaciTaboB
00YCIIOBIMBACTCS TNIABHBIM 00pa30oM COOOPAKEHUSIMUA SKOHOMHKH M HEOOXOAUMOCTH. Takum
o0pa3oM, Ooiplllasi 4YacTh MPEAMETOB OOOPYAOBAaHHS W3TOTOBJISETCS B COOTBETCTBHH C
TpeOOBaHUSAMHU 3aKa34YHKa.

Haxonern, crmemyer oTrmeruTh, uTOo Kak B mporiecce GS, Tak W B Tpolrecce aMMHAYHO-
BOJIOPOJJHOTO ~ OOMEHa, TIpeaMeThl O0OpYIOBaHUs, KOTOpbIE IO OTACILHOCTH He
MpeHa3HauYeHbl WA TTOATOTOBJICHBI CIIEIMAIBHO JIJIsl TIPOU3BOJICTBA TSDKEIIOW BOMBI, MOTYT
coOMpaTeCsl B CHCTEMBI, CIIEMAJbHO TIpeTHA3HAYEHHBIE WJIM IIOJTOTOBIICHHBIE JUIS
MPOU3BO/ICTBA TSHKENOM BOJIBL. [IprMepamMu Takux cuCTeM, MPUMEHSIEMBIX B 000HX MPOIIeccax,
SIBIISTFOTCSL CHCTEMa KaTAIUTHYECKOTO KPEKHUHTa, UCIIOJIb3yeMasi B IIPOIlecce OOMEHa aMMHaKa
U BONOPOAA, M IUCTWUIIIMOHHBIE CHCTEMBI, WCIIONB3yeMble B TPOIECCe OKOHYATEIHHOM
KOHILICHTPALIMU TSXKEION BOJIbI, TOBOJAIIEH €€ 10 YPOBHS pEaKTOPHO-UYHUCTOM.

[Ipenmersr 00opynoOBaHMs, KOTOpPBIE CHENUAIBHO TMpPEAHA3HAYCHBI WM TOATOTOBICHBI JUISA
TIPOM3BOJICTBA TSDKEIIOW BOJBI ITyTEM HCIIOJNB30BaHMsI JTHOO TIporecca oOMeHa BOIBI H
CepoBOIOPO/Ia, JIMOO Mpoliecca 0OMEeHa aMMHaKa U BOJIOPOIa, BKIFOUAKOT:

Bono-cepoBoagopoaHbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, H3TOTABIMBAEMBIE M3 MEIKO3EPHHCTON  YIJIEpOJUCTOM  CTann
(manpumep, ASTM A516), nmamerpom ot 6 M (20 dyTtoB) 10 9 M (30 PyTOB), KOTOPHIE MOTYT
AKCIUTYaTHPOBATKLCS TIPH ABJICHUH CBEIIIe i paBHOM 2 MIla (300 ¢hyHT/KB. TFOMM) I UMEIOT
KOPPO3MOHHBIH AOIyCK B 6 MM HJIH OOJIbIIE, CIICHNATIBHO MPeIHA3HAUYCHBI WK MOATOTOBIICHBI
JUTSL IPOM3BO/ICTBA TSDKEIOM BOBI ITyTEM HCIIOJIb30BaHMS MPOLIECCa H30TOITHOTO 0OMEHA BOJIBI
1 CEpOBOJIOPOIA.

Fa3OIIYBKI/I H KOMIIPECCOPbI

OnHocrynienyatele, mManoHaropHeie (T.e. 0,2 MIla wmm 30 QyHT/KB. I0iM) LEHTPOOCKHBIC
ra3ofyBKU WM KOMIIPECCOPBl JUIS IUPKYJSIMKA CEPOBOJOPOAHOrO Tasza (T.e. Tasa,
comeprkaiero 6onee 70% H,S), crermanpHO mpemHa3HaYeHHBIE WM TOJITOTOBIICHHBIC JUIS
MIPOM3BOACTBA TSDKETOH BOABI IyTEM FHCIOJB30BAaHMSA TMporecca OOMEHa BOABI W
CepoBOIOpPOAAa. OTHW Ta30AyBKM MM KOMIPECCOPHl HMEIOT  MPOU3BOJUTENBHOCTD,
NPEeBHIAIONLYI0 WK paBHYI0 56 M*/c. (120 000 SCFM) npu SKCIUTyaTaluy Mo JaBICHHEM,
mpeBpIIaomuM Wik paBHeIM 1,8 MIla (260 GyHT/KB. moliM) Ha BXOAe, W CHAOXKCHBI
CaIbHUKaMU, yCTOMYUBBIMU K Bo3aeHcTBIIO H,S.
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6.3.

6.4.

6.5.

6.6.

6.7.

AMMHa‘lHO-BO}IOpO}IHbIe 00MeHHbIE KOJIOHHbI

AMMUIAYHO-BOIOPOTHEIE OOMEHHBIE KOJIOHHBI BRICOTOH Oojiee v paBHOM 35 M (114,3 dhyToB)
muamerpoM ot 1,5 M (4,9 pyroB) mo 2,5 m (8,2 dpyTOB), KOTOpPBIE MOTYT JKCILTYaTHPOBATHCS
moji  JAaBieHWeM, npeBblmatonmM 15 MIla (2225 dyHT/KB. q1oiiM),  CieIMAaNIbEHO
MpeHa3HaueHHbIE WM TOATOTOBJICHHBIE /ISl TPOW3BOJACTBA TSDKENOW BOIBI IyTeM
WCTIOJIB30BaHUS TIpoIlecca OOMeHa aMMHaKa M BOIOPOIA. ODTH KOJIOHHBI MMEIOT TaKXKe IO
MEHBIIICH Mepe OJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOrO JKE JAUAMETPa, 4YTO H
WIMHIPAYIECKasT 4acTh, Yepe3 KOTOPYI) MOTYT BCTaBIISITHCS I BEIHUMATHCS BHYTPEHHHE
YacTH KOJIOHHBL

BHyTpeHH]/Ie YaCTH KOJOHHBI M CTYIICHYATbI¢ HACOCHI

BryTpenHre yacTh KOJIOHHBI M CTYIEHYAThIE HACOCHI, CIEIHMAIbHO TpeAHA3HAYCHHBIC HITH
MOATOTOBJICHHBIE Ui KOJOHH JUISI TPOHM3BOJICTBA TSDKEIONW BOABI IyTEM HCIIOJIB30BAHUS
mporiecca aMMHAYHO-BOJOPOMHOTO oOOMeHa. BHyTpeHHHWE 4YacTH KOJIOHHBI —BKJITFOUArOT
CICIMAIbHO TPEIHA3HAYCHHBIC KOHTAKTOPHI MEXKIY CTYNCHSIMHU, COJCHCTBYIOIINE TECHOMY
KOHTAKTy Ta3a U *KUAKoCTH. CTyleHYaThle HaCOChI BKIIIOYAIOT CHEIUAIbHO MPEIHA3HAYCHHEIE
Morpy’kaeMble B JKUIKOCTh HACOCHI IS IUPKYIIIMH )KAAKOTO aMMHaKa B Tpejiesiax o0bema
KOHTaKTOPOB, HAXOSIIUXCS BHYTPH CTyTIeHEW KOJIOHH.

YcTaHOBKH 1015 KpPEeKMHI'a aMMHaKa

YCcTaHOBKHM JUI KPEKHHIa aMMHaKa, IKCIUTyaTupyeMble MoJT JaBJIeHHUEM, MTPEBBIIIAIONIIM W
paBubeM 3 MIla (450 dbyHT/KB. I10iiM), criennanbHO NpenHa3HauYeHHBIE WM MOATOTOBIICHHBIE
IUIS. TIPOM3BOACTBA TSDKEJIOW BOIBI IYTEM HCIIOJIB30BAaHMS IPOLECCa W30TOMHOTO OOMEHa
aMMHaKa 1 BOAOPOaA.

HNudpakpacHble aHATU3ATOPHI MOIJIOLICHUS

WubpakpacHble aHATIM3aTOPHI MOTJIOMICHUS, CIIOCOOHBIE OCYIIECTRIIATh aHAIU3 COOTHOIICHUS
MEXIy BOJOPOJIOM U JICHTEpUEM B PEalbHOM MaciiTtabe BPEMEHH, KOrJa KOHICHTPAIH
JerTepust paBHBI W MTpeBImaoT 90%.

Karanuruueckue neuu

Karanmutnaeckue meun ayst mepepadoTKH 000TaleHHOTO JEUTEPHEBOTo ra3a B TSHKETYIO BOAY,
CHCHUAIbHO MpeIHA3HAUCHHBIC WM IOJTOTOBJICHHBIC MM IMPOU3BOJACTBA TSXKEIOW BOJIBI
ITyTEM UCIIOJIL30BaHUsI MIPOIIecca H30TOMTHOTO 0OMEeHa aMMHUaKa U BOJIOpO/Ia.

YceTaHOBKH /151 KOHBEPCHH YpaHa U 000py/10BaHue, CIeNHATBHO MPeIHA3HAYEHHOe WU
MOJAr0TOBJIEHHOE /151 3TOT0

BBO/JIHOE 3AMEYAHUE

B ycraHoBkax W cumcTemMax Ui KOHBEPCHH YypaHa MOXKET OCYIIECTBISATHCS OJHO HIIH
HECKOJIBKO TPEeBpAaIleHN W3 OJHOTO XHMHYECKOTO H30TONAa ypaHa B JPYTOH, BKITFOYAs:
KOHBEPCHIO KOHIEHTpaToB ypaHoBoi pynsl B UOs;, konBepcuio UO; B UO,, KOHBepcHIO
okuceit ypana B UF, unu UF¢, kousepcuto UF, B UF,, kouBepcuto UF B UF,, konepcuto UF,
B METAUIMYECKHN ypaH W KoHBepcuio ¢ropumoB ypana B UO,. MHorme Kio4eBbIe
KOMIIOHEHTBI 000pYy/IOBaHMS YCTAHOBOK IS KOHBEPCUM ypaHa XapaKTepHBI TSI HEKOTOPBIX
CCKTOPOB  XUMHYECKOH  oOpalaThIBaromiedl  mpoMbIIUICHHOCTH.  Hampumep,  BHIbI
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7.1.

7.2.

7.3.

7.4.

000pyJOBaHMs, MCHONB3yEMOT0 B 3THX IPOLECCaX, MOTYT BKIIOYATh: II€YH, KapyCelbHbIC
[IeYH, PEAKTOPHI C TICEBIOOKIKEHHBIM CJIOEM KaTalu3aTropa, )KapoBble PEaKTOpPHbIC OallHu,
XKHUIKOCTHBIE LEHTpU(YIH, IUCTWULILMOHHBIE KOJOHHBI U  JKUAKOCTHO-KUIKOCTHBIE
9KCTPaKIIMOHHBIE KOJMOHHBI. OJHAKO HE MHOTHE KOMIIOHEHTHI OOOPYAOBAHUS HMEIOTCS B
"roroBoM BHjie"; OOJIBIIMHCTBO U3 HUX JOJDKHBI OBITH MMOJATOTOBIICHBI COTTIACHO TPEOOBAHUSIM
u crenuuKanyaM 3aKazuuka. B HEKOTOphIX ciyuasx TpeOyeTcs Y4WThIBaTh CIELHANbHbBIE
MIPOEKTHBIE U KOHCTPYKTOPCKHE OCOOEHHOCTH ISl 3allUThl OT arpecCHUBHBIX CBOMWCTB
HEKOTOpBIX U3 oOpabaTteiBaeMbix xumuueckux BemectB (HF, F,, CIF; u ¢ropuasl ypana).
Haxkonen, cnegyer oTMeTHTh, YTO BO BCEX MpoIeccax KOHBEPCUH YpaHa KOMIIOHEHTBI
000pyI0BaHUs, KOTOPbIE OTAEJIBHO CHELUAIbHO HE MPEAHA3HAUYCHbI WIN MOATOTOBIEHBI JUIS
KOHBEPCHM ypaHa, MOTyT OBITb OOBEOUHEHBI B CHCTEMBI, KOTOpBIE CIELHAJIBHO
IIpeHa3HauYeHb! WM TIOATOTOBJIEHBI TSl UCTIONB30BaHUsI B IIETSIX KOHBEPCHH YpaHa.

ChnenmanbHO NpeJHA3HAYEHHbIe WJHM IOATOTOBJEHHbIE CHCTEMbl /ISl KOHBEPCUHU
KOHIIEeHTPaTOB ypaHoBoii pyasl B UO;

[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss koHueHTpaToB ypaHoBoM pyapl B UQO; MOMXKET OCYIIECTBIATbCA CHadama
MIOCPEICTBOM PACTBOPEHUsS] pPyIbl B Aa30THOM KHCIOT€ W OJKCTPAaKIUHM OYHUILEHHOTO
reKcarujipara ypaHWIIHHUTPATa ¢ MOMOIIBIO TAKOTO PAacTBOPUTENS, KaK TPHOyTmI docdar.
3ateM rekcaruapaT ypaHwiguHUTpaTa mpeoOpasyercss B UO; nubo mocpeacTBoM
KOHLICHTPalluK U ICHUTPALMH, JIHOO MMOCPEACTBOM HEUTpaIM3aluy ra3000pa3HbIM aMMHUAKOM
UL TIONMy4YeHWs] JAWypaHaTta aMMOHHUSL C TIOCHEyIOIled QHIbTpalued, CYHIKOH W
KAJIbLIUHUPOBAHUEM.

CnenuajibHo npeaJHasHAYEHHbIC WIN TOATIOTOBJCHHBIC CHCTEMbI 1JIs1 KOHBEPCHUHU UO0;
B UF6

I[NTOACHUTEJIbBHOE 3AMEYAHUE

Koneepcuss UO; B UFg MOXKeT OCYHIECTBIATHCS HEMOCPEICTBEHHO (TopupoBaHueM. Jlis
Tporiecca TpedyeTcss HCTOTHUK Ta3000pa3Horo Gpropa mim TpexhTOPUCTOTO XJIopa.

Cl‘leIII/IaJILHO NNpeaAHaSHAYCHHBbIC WJIM NMOATOTOBJICHHbIC CUCTEMBbI VI KOHBEPCHHU UO3
B UOz

[NOACHUTEJIBHOE 3AMEYAHUE

Komsepcuss UO; B UO, MOXKET OCYIIECTBIATHECA MOcpenacTBoM BocctaHoBieHuss UQO;
I‘aSOO6pa3HBIM erKI/IHI'-aMMI/IaKOM 1503051 BOIIOpOIlOM.

CrenuajanLHO NpeIHasHAYCHHbIC WIN IOATOTOBJCHHBIC CHUCTEMBbI /IJI1 KOHBEPCHUHU UOz
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF, MoxeT ocymiecTBIATECS mocpeacTBoM peakmmu UO, ¢ Ta3000pa3HbIM
¢dropuctem Bomopoaom (HF) mpu temmepatype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenuajbHo NpeaAHASHAYCHHbIC WX NOJArOTOBJCHHBIC CHCTEMbI /IJIA KOHBECPCUH UF,
B UF6

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UF, B UF¢ ocymiecTBisieTcst IOCPEICTBOM DK30TEPMHUECKON peakiiu ¢ (PTOpOM B
peakrtopHoii OamrHe. UFg KoHIEHcHpyeTcs M3 TOpSYMX JIETYYMX Ta30B IIOCPEICTBOM
MIPOIyCKaHUs MOTOKAa ra3a dYepe3 XOJOJHYH JOBYLIKY, OXJaxIeHHyro a0 -10°C. [ng
poriecca TpeOyeTcst ICTOYHHK ra3000pa3Horo ¢ropa.

CrnennaibHO NpeAHA3HAYEHHbIC WM IIOArOTOBJICHHBbIC cucTeMbl 11 KoHBepcuu UF,
B MeTAJIMYECKUH ypaH

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UF, B MeTarmmmuecknii ypaH OCYHIECTBIIIETCS TIOCPENCTBOM €r0 BOCCTAHOBJICHUS
MarHveM (KpyIHble MapTHH) WM KalblUeM (Mayble mapTuu). Peakuus ocyIiecTBIsieTcs mpu
TEeMIIepaTypax Bhlllle TOUKH I1aBieHus ypada (1130°C).

CrenpajanbHO NnpeaHasHAYCHHbIC W/ INOATrOTOBJCHHBIEC CUCTEMbI /I KOHBEPCHUH UF4
B U02

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcuss UFg B UO, MOXET OCYHIECTBIATHCA MOCPEICTBOM OJIHOTO M3 TPEX IMPOLECCOB.
B nepsom mpouecce UFg BoccTanapnmuBaercs u rugponusyercs B UO, ¢ UCHOIb30BaHUEM
Bojioposna u mapa. Bo Bropom mporiecce UF, ruaponusyercs pacTBOpeHHEM B Boje, AJiA
OCaXKJICHUS TUypaHaTa aMMOHUs T00ABIIETCS aMMHaK, a TuypaHar BoccTaHaBimBaercs B UO,
BozoponoM npu temmeparype 820°C. Ilpu tpersem mpouecce razoodpasusie UFg, CO, u NH;
CMEIIMBAIOTCSI B BOJE, OCAXKIas ypaHWIKapOOHAT aMMOHHA. YpaHUIKapOOHAT aMMOHHS
CMEIIIMBAETCS C MapoM U BogopoaoM mipu temmeparype S00-600°C mst mpouzBoactea UQO,.

Komsepcuss UFs B UO, dYacTto OCYyIIECTBIISIETCS Ha IIEPBOM CTYIIEHH YCTAHOBKH IIO
W3TOTOBJICHHUIO TOTLIUBA.

CnenuajbHO npeaHasHAYCHHbIC WJIH NOATrOTOBJCHHBIC CUCTEMbI IJI1 KOHBEPCUH UF¢
B UF4

[NOACHUTEJIbHOE 3AMEYAHUE

Kongepcust UF¢B UF, ocyecTBisieTcst OCpeICTBOM BOCCTAHOBJICHHUS BOJIOPOIOM.

33





