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[ononHuTenbHbIM NpoToKonN K CornaweHnto
mexay Pecnyonukon Hag n MexagyHapogHbIm
areHTCTBOM MO aTOMHOW 3HEPIrNK O NPUMEHEHNU
rapaHTum B cBA3n ¢ [1oroBopom o
HepacnpocTpaHeHUN A0epPHOro opyxusd

1. Texcr JlomomuutensHoro mporokoia k Cormamenuto mexay PecnyOnukoit Yag' u
MexayHapoaHbIM areHTCTBOM II0 aTOMHOW 3HEPrUU O NPUMEHEHUU TapaHTUH B CBS3HU C
JIoroBopoM 0 HEPACHPOCTPAHEHUHU SACPHOIO OPYXKHsS BOCIPOM3BOJAUTCS B HACTOSIIEM
JOKyMeHTe JUIsi MHpOpMauuu Bcex ujaeHOB. COBET YNpaBIAIOLIMX OAOOpPHII HACTOSIIMIMA
JononuurensHblii nporokon 22 HosiOps 2007 roma. OH  Obur moxamucad 11 ceHTSOps
2009 rona B Huxamene, Yan, u 15 cents6ps 2009 roga B Bene, ABctpusi.

2. B cootBerctBuH cO cTraThell 17 J[onOIHUTENBPHOTO NPOTOKOJIA OH BCTYNWII B cuity 13 mas
2010 roma, B JeHb, Korja ATEHTCTBO TONydmiao OT PecnyOmwmku Yaa mnrCbEMEHHOE
yYBEIOMJIEHME O TOM, 4YTO 3aKOHOJATEeNIbHble M KOHCTUTYLHMOHHble TpeOoBanus Yana,
HEOOXOIMMBIE JIJIs1 BCTYTUICHHS B CHITY, BBITIOJIHEHBI.

! Bocipousgeneno B noxymente INFCIRC/802.



INFCIRC/802/Add.1
[Ipunoxxenue

[ononHuTenbHbIN NpoToKon K CornaweHnto
mexay Pecnyonunkon HYag n MexgyHapoHbIM
areHTCTBOM MO aTOMHOW 3HEPIrn O NPUMEHEHNU
rapaHTum B cBA3n ¢ [1oroBopom o
HepacnpocTpaHeHUN A0epPHOro opyxusd

[MTPUHNMAA BO BHUMAHUE, uyto Pecnybnuka Yan (B manpHEiieM uMeHyemas
“Uanom™) nu MexyHapoJHOE areHTCTBO MO aTOMHOM »HEpruu (B JaJbHEHIIEM MMEHYyeMOe
"AreHTcTBOM") SABISIOTCS ydacTHUKaMu CorjameHusi 0 IPUMEHEHUH TapaHTUM B CBSI3U C
JloroBOopoM 0 HEpaCHpOCTPAHEHUH SIIEPHOTO OpYyX s (B JajJbHEUIIEM HWMEHYEMOTO
"Cornamenuem o rapantusx'"), koropoe BeTymuiio B cwry 13 mas 2010 ropa;

YUUTBIBAS xenanue MeXAyHapOAHOTO COOOIIECTBa emie 0osee YKpermuTh PEeKUM
SJIEPHOTO HEPACIIPOCTPAHEHUsI ITyTEM MOBBIIIEHUS JEWCTBEHHOCTH U 3(PPEKTUBHOCTH CUCTEMBI
rapaHTHii ATEHTCTBA;

HATIIOMUHAS, uro AreHTCTBO NpH OCYLIECTBICHHMH TapaHTHHA JOJDKHO YUMTHIBAThH
HEOOXOMMOCTb: M30eraTb CO3/1aHMs MPENATCTBUM HKOHOMHYECKOMY U TEXHOJOTMYECKOMY
pasBuTHiO Yama WM MEXIyHApOAHOMY COTPYJHHYECTBY B OOJACTH MHPHOW SIIEPHOM
JIeATeNIbHOCTH; COOMIoNaTh JEUCTBYIOIIME TIIOJIOKEHUs B OOJAacTM OXpaHbl  3/10pPOBbS,
0e30macHOCTH, (PU3MYICCKOH 3aIIUTHI, a TAKXKE IPYTHE ACHCTBYIONIHE TPEOOBaHHS OC30MTaCHOCTH
Y TIpaBa OTAENbHBIX JIUL; ¥ IPUHUMATh BCE MEPBI 110 3aIMUTE KOMMEPYECKHUX, TEXHOJOTMUECKUX
U TIPOMBIIUIEHHBIX CEKPETOB, a TAaKKe JAPYrod KOH(UIACHIMATBbHOM HH(OpMAIUH, KOTOpas
CTaHOBUTCS €My U3BECTHOM;

[NIPUHUMAA BO BHUMAHUE, uyro wyactota mpoBEAEHUS U HWHTEHCHUBHOCTH
MEpPONPUATHH, YKa3aHHBIX B HacTosieM [IpoTokose, OyayT moaaepKuBaThCsi HA MUHUMAJIBHOM
YpOBHE, COOTBETCTBYIOIIEM II€JH MOBBIIMICHUS JEHCTBEHHOCTH W 3(PQEKTUBHOCTU TrapaHTHU
AreHTCcTBa;

HACTOAIINM Yax u ATeHTCTBO COTJIACHIINCH O HAKECIICAYIOIIEM:



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. Yan OpeaoCTaBIACT Ar CHTCTBY 3a4BJICHUEC, COACPIKAILICC:

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 WJIM OCYIIIECTBIIAIOTCS OT UMeHH Yana.

OmnpeneneHHyo AreHTCTBOM Ha OCHOBE OKHMAAEMOTO IOBBIIICHHS NEWCTBEHHOCTH WIN
3¢ dexkTHBHOCTH U cornacoBaHHylo ¢ Yagom MH(MOpPMAIHMIO O Kacaromelcsi TapaHTHi
9KCIUTyaTallMOHHON JEATeNbHOCTH Ha YCTaHOBKaX M B MECTaxX HaXOXKACHHUsS BHE
YCTaHOBOK, TI€ OOBIYHO MCIIONB3YETCS SIACPHBIH MaTepuall.

O6H_[€€ OIIMCAHHUE KaXJO0ro 3JaHuA Ha Ka)K,I[Oﬁ IIOmaaKe, BKIIIO4Yass €Tro
HCIOJIB30BAHUC, U, CCJIK ITOr0 HEAOCTATOYHO, - OIMMUCAHHUC C€Tr0o 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
ycranoBok it Yama B nenom. Yan mpemocTaBiseT Mo 3ampocy AreHTCTBA JaHHBIE O
CYILECTBYIOIIEM TIOJOBOM OOBEME IIPOM3BOACTBA OTAENBHOIO pPYyIHHMKA WX
oboratuTenbHON ycTaHOBKH. [Ipenocrasnenue 3Toil MHGOpMAIK He TpeOyeT BeACHHS
MOAPOOHOTO y4eTa SAEPHOro MaTepHania.

HNudbopmariiro OTHOCUTEIBHO UCXOIHOTO MaTepralia, KOTOPBIH €Ille He TOCTUT COCTaBa
U YUCTOTHL, KOTOpBIC [ENAIOT €ro MNPUTOAHBIM MJISi WM3TOTOBJICHUS TOIUIMBA WU
M30TOITHOTO 00OTAIIEHHS, BKITFOYAOIITYIO:

a) KOJIMYECTBA, XUMHYECKHH COCTaB, WCIIONL30BAHUE WM TIPEAIoiaragMoe
WCIOJb30BAHUE TAaKOrO MaTepualla, HE3aBHUCUMO OT €ro SACpHOro WU
HESJIEPHOTO HCIOJNB30BaHusA, JJI1 KaXKJIO0ro MecTta HaxoxjaeHus B Yane, B
KOTOPOM TaKON MaTepual NPUCYTCTBYET B KOJMYECTBAX, IMPEBBIIIAIOIINX
JIECATh METPUUCSCKHUX TOHH ypaHa W(HMiK) IBaJALATh METPHICCKAX TOHH TOPHS, a
JUIL APYTUX MECT HaXOXKICHUS C KOIWYeCTBaMH Ooliee OIHOW METPHUYECKOMH
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vii)

b)

TOHHBI - o01Iee KonmuecTBO sl Yaga B 11e10M, €ciii 3TO 00lIee KOJIUYECTBO
MPEBBINIACT JECATh METPHUYECKUX TOHH ypaHa WM JBAALUATh METPHUECKHX
ToHH Topus. llpemoctaBnenme o510l mWH(MoOpManmu He TpeOyeT BeIeHUs
MOAPOOHOTO yUeTa SIIEPHOTO MaTeprana;

KOJIMYECTBa, XMMHUYECKU COCTaB M IYHKT Ha3HAYEHMs KaXXIOW SKCIIOPTHOM
noctaBku u3 Yama Ttakoro Marepuaia il KOHKPETHBIX HESJEPHBIX LieJied B
KOJIMYECTBAX, TPEBBIIIAIONIHX:

(1) JecATh METPHUYECKHX TOHH YpaHa, WIH ISl TOCIENOBATEIbHBIX
SKCIOPTHBIX MOCTABOK ypaHa U3 Yama B OJHO U TO KE TOCYIapCTBO,
Kaxnas W3 KOTOPBIX MEHEee JIECATH METPUYECKHX TOHH, HO CyMMa
KOTOPBIX MTPEBBIIIAET JIECATH METPHUECKUX TOHH B TEUEHHE TOa;

(2) ABaAUaTb MCETPUYCCKUX TOHH TOpUA, WK A TMOCICAO0BATCIBHBIX
OKCIIOPTHBIX IMOCTABOK TOpHS H3 LIaz[a B OJHO U TO K€ rocyaapcCTBoO,
KaxxJaasd M3 KOTOPBIX MCHCEC ABAaALATH MCETPHUYCCKHMX TOHH, HO CymMMa
KOTOPBIX MPEBBIMACT ABAAATL METPUUCCKHUX TOHH B TCUCHUEC I'Oa,

KOJIM4YECTBA, XAMHYECKUN COCTaB, MECTO HAXOXJICHHUA B HACTOAIIECC BPEMA U
HCIOJIB30BAHUC WM NPEAINOoJIaracMoc HCIOJIb30BaHUC Ka)KJIou HMHOpTHOﬁ
mocrtaBku B Yam Takoro MaTtepuaia i KOHKPCTHBIX HCAACPHBIX meiler B
KOJIMYECTBAX, IMPEBBIIAOIIUX:

(1) ACCATH MCTPUYCCKUX TOHH YpaHa, WIM I TOCJICAO0BATCIIBHBIX
HUMITOPTHBIX ITOCTABOK ypaHa B qa,u, KaxJas U3 KOTOPBIX MEHEC NCCATU
METPUYCCKUX TOHH, HO CyMMa KOTOPBIX MPCBBIMIACT JOCCATH
MCTPUYCCKUX TOHH B TCUCHUC I'0Ja,

(2) ABaAUaTb MCETPUYCCKUX TOHH TOpUA, WKW I TMOCICA0BATCIBHBIX
HUMIIOPTHBIX IIOCTAaBOK TOpHUA B qaz[, KaXXaasd M3 KOTOPBIX MCHEC
ABaguaT METPUYCCKUX TOHH, HO CyMMa KOTOPBIX IIPCBBIIIACT
ABaAUAaTb MCTPUUICCKUX TOHH B TCUCHUEC I'Oa,

Mpd TOM T[IOHMMAaHUHW, 4YTO MpeACTaBlicHHe HHMOpMAIMU O TaKkOM MaTepHae,
MpeHA3HAUYCHHOM ISl HESIEPHOTO HCIONB30BAHUS, TOCIIE TOTO KaK OH JOCTUTHET
OKOHYATEIBHON (POPMBI CBOETO HESIIEPHOTO MCIOIh30BaHMs, HE TpeOyeTcs.

a)

b)

WH(OPMAIIMIO OTHOCHUTEJIIBHO KOJMYECTB, BUAOB HCIOJIB30BAHUS U MECT
HaxXOKJCHUSI SIIGPHOTO Marepuaia, OCBOOOXIEHHOTO OT TapaHTHi B
COOTBETCTBUH CO cTaTheil 36 CornameHus o rapaHTusx;

WH(OpPMAIMIO OTHOCHTENILHO KOJIMYECTB (KOTOpas MOXET HUMETh (opmy
OLICHOK) W BHJIOB HCIIOJIb30BAaHUsI B Ka)KIOM MECTe HAXOXJIEHHS SIACPHOTO
MaTepuayia, OCBOOOXKICHHOTO OT TapaHTHil B COOTBETCTBHH CO CTaThei 35 b)
CornarieHust 0 rapaHTHsIX, HO €Il He HAXOAAIIETOCs B OKOHYATEIBHOU (hopMe
JUTSL HESIIEPHOTO MCIIOTB30BaHMs, B KOJTHMYECTBAX, ITPEBHIIIAIINX YKa3aHHbBIE B
ctatbe 36 Cormamenus o rapanTusx. [IpemocraBinenne 3Toif HHGOPMAIIH HE
TpeOyeT BeACHUS MMOAPOOHOTO yUeTa SePHOr0 MaTepraa.



viii)

Wudopmariio OTHOCUTENPHO MecTa HaxXOXKISHUS WIM JaibHeimeid o0paboTKu
OTXOJIOB CpEIHEr0 WM BBICOKOTO YPOBHS AaKTHBHOCTH, COIEPXKAIIMX IUTYTOHHM,
BBICOKOOOOTAIEHHBI ypaH WM ypaH-233, B OTHOIICHWH KOTOPHIX IPUMCHCHHE
rapaHTuii OBLIO MPEKPAIIEHO B COOTBETCTBUU €O cTaTheld 11 CornamieHus 0 TapaHTusix.
Jnst uenu AaHHOTO MyHKTa "HajibHelinass oOpaboTka"' He BKIIIOYACT IMEPEYHNaKOBKY
OTXOIOB WJHM WX JaibHeWlee KOHIUIIMOHMPOBAHWE, HE TIpeayCMaTpHBAIOIIEe
paszeneHust SIeMEHTOB, U1 XpaHEHHUS WM 3aXOPOHEHHSI.

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

a) 10 KaXKI0H 3KCHOpTHOfI roctaBke u3 Yaga rakoro 060pyI[OBaHI/IH " MaTepuaja:
I/I,Z[CHTI/I(bI/IKaHI/IH, KOJIMYECTBO, MECTO IPEAIojaracMoro HcCIoJIb30BaHUA B
TroCydapCTBE-NIOIYyYaTClIC U JaTa UJIKM B COOTBETCTBYIOIIHNX ClIydadaX OXuAaceMast
Jara 3KCHOpTHOI71 IIOCTaBKH,

b) M0 KOHKPETHOMY 3ampocy AreHTCTBa, MOATBepkAeHHe YamoM Kak
HUMIIOPTUPYIOIIMM TOCYJapcTBOM HMH(GOPMAIMKM OTHOCHUTENBHO —HKCIOPTa
Takoro oOopynoBaHusl W Marepuana B Yaa, MpemocTaBIeHHOW ATEHTCTBY
JPYTUM IOCYIapCTBOM.

OOmue 1mraHel HA TIPEACTOSAIIMH JECATHICTHUN TEpPHOJ, WMEIONINe OTHOIICHHE K
Pa3BUTHIO SACPHOTO TOIUIMBHOTO IWKJIA (BKIIOYAs IDIAHUPYEMBIC OTHOCSITHECS K
SIIEPHOMY ~ TOIUIMBHOMY LUKy  HAy4YHO-HCCIEIOBATCIBCKHE U OIMBITHO-
KOHCTPYKTOPCKUE  pabOThl), KOTJAa OHH  YTBEPXKICHBI  COOTBETCTBYIOIIMMHU
KOMITETeHTHBIMH OpraHaMmu B Yase.

Yan mpuiaraer Bce pa3yMHbIE YCHJIMS, C TEM YTOOBI MPENOCTaBUTH ATEHTCTBY CIEAYIOLIYIO
MHPOPMAIIHIO:

)

ob1ee onrcanue M UHOOPMAIHIO, YKa3bIBAIOIIYI0 MECTO MPOBEACHHS OTHOCSIIUXCS K
SAJEPHOMY  TOIUIMBHOMY LUKy  HAYYHO-HCCIENOBATEIIbCKMX W OINBITHO-
KOHCTPYKTOPCKHMX PaboT, HE CBS3aHHBIX C SACPHBIM MaTEpHAIOM, KOTOPbIE KOHKPETHO
OTHOCSITCS K 00OTaIleHHIo, TepepadoTKe SAEPHOTO TOIJIMBA WM K 00pabOTKe OTXO0J0B
CpEelIHEro WM  BBICOKOTO  YPOBHS  aKTUBHOCTH, COAEpXKAaIMX  IUTyTOHUI,
BBICOKOOOOTAIIeHHBI ypaH WM ypaH-233, ocylecTBisieMbix Tnue-nubo B Yaze, HO
KOTOpble He (DMHAHCUPYIOTCA, HE MOIyYWIM KOHKPETHOTO pAa3pelleHUs WIM He
KOHTposnpytoTcs YaaoMm WM He OCyIIECTBISAIOTCA OT UMeHH Yana. [Ins 1enu 1aHHOro
nmyHKTa "o0OpaboTKa" OTXOIOB CPEOHEr0 WM BBICOKOTO YPOBHSI AaKTHBHOCTH HE
BKJIIOYAeT  IEPEYNaKkOBKy  OTXOAOB  WIM  MX  KOHIUIMOHMPOBAaHUE,  HE
IpelyCMaTPUBAIOLIEE Pa3eIeHUs IEMEHTOB, Ul XpaHEHHs WM 3aXOPOHEHNUSL.

oOImee onwcaHWe JEATENFHOCTH W CBEICHHS O JIMIEe WIA OpTraHu3alluH,
OCYIICCTBILIIONINX TaKyl0 JEATEIFHOCT, B OIPEICICHHBIX ATEHTCTBOM MeCTax
HAXOXKJICHUsSI 3a IMpeeiaMy IDIOMAAKH, KOTOphIE, 0 MHEHUIO ATEHTCTBA, MOTJIH ObI
(hYHKIIMOHAITLHO OBITH CBSI3aHKI C JEATENFHOCTHIO Ha 3TOH muiomake. [Ipegocrasnenue
Takod WH(poOpManuy SBISETCS TPEIMETOM KOHKpeTHOro 3ampoca ArenrcrBa. OHa
MIPEIOCTABIISICTCS B KOHCYJIBTAIIUN ¢ ATEHTCTBOM M CBOCBPEMEHHO.

[To 3ampocy ArenrcTBa Yam maeT YTOYHCHHS WM Pas3bsICHEHUS JIIO00H WHGOpMAIHH,
MPENIOCTaBICHHON B COOTBETCTBUM C HACTOAILEH CTaThEl, B TOM CTENIEHU, B KOTOPOW OHA UMEET
OTHOILICHUE K IEJIN TapaHTHi.



Cratbg 3

a. Yan npenoctasisier AreHTCTBY B TeueHue 180 mHel mocie BCTYIUIEHHMSI B CHUJIYy HACTOSIIETO
[porokona nHPOpMALIUIO, 0 KOTOPOI TOBOPHUTCS B cTathe 2.a 1), iii), iv), V), Vi) a), Vil) ¥ X) 1 B
cTatbe 2.b i).

b. Yan mpemocTaBisieT ATEHTCTBY 1O 15 Mas KaXXAoro roja OOHOBICHHYIO HH(OpMAIHIO, O
KOTOpOW TOBOPUTCS B IIyHKTE a. BBIIIE, 3a MEPUOJ, OXBATHIBAIOIIUIA TPEIIICCTBYIOIINI
KayeHaapHbiid roa. Ecnu panee nmpenocTaBieHHas uHGopMaIus octaiach 0e3 uamenenuit, Yan
YBEAOMIISIET 00 STOM.

C. Yan mpenocraBnsieT ATEHTCTBY A0 15 Mas Kaxmoro roma WHGOOPMAIHIO, OMPEACICHHYIO B
cTatbe 2.a.vi) b) u ¢), 3a Mepro, OXBATHIBAIOIIHA TIPS IICCTBYIONINI KaJIeHIAPHBIHN TOJI.

d. Yan exxekBapTallbHO NPENOCTABISET ATCHTCTBY HH(POPMALIUIO, ONPEeeTICHHYIO B CTaThe 2.a.iX)
a). Ora uHGOpPMAIMs NPEIOCTAaBISIETCS B TEYCHHE INECTUICCATH AHEW IOcie OKOHYAHMS
Ka)KJI0Tro KBapTaa.

e. UYan npenocraisieT ATeHTCTBY HH(OPMAIIHIO, ONIPEAEICHHYI0 B cTaThe 2.a.viii), 3a 180 mHeii 1o
OCYIIICCTBIICHUS JNajbHeHIe o0paboTkw, W a0 15 Mas Kaxmoro roga WHGOpPMAIMIO 00
M3MEHEHHUSIX MECT HaXOXKACHHS 3a MEPHOJ, OXBAThIBAIOUIMN MPEIIICCTBYIONINA KaJCHIapHBIN
rom.

f. Uan u AreHTCTBO JOTOBapHBAIOTCS O BPEMEHM M YacTOTE MPEIOCTaBIICHHS WUH(POPMAIUH,
OIIPEJICTICHHOM B CTaThe 2.a.i1)).

g. Uan npenocraBisier ATEHTCTBY WHGOPMAIIMIO, ONPEICIICHHYI0 B cTaThe 2.a.iX) b), B TeucHHE
HIECTHJICCATH JTHEH MOCIIe IOCTYIUICHHS 3arpoca 0T ATSHTCTBA.

I[OHOJIHI/ITEJILHLIﬁ JOCTYII
Cratpg 4

Hwxecnenytoliee NpUMEHSIETCS B CBA3M C OCYIIECTBICHHEM JOIOJHUTENBHOIO JOCTyNa B
COOTBETCTBHUHU CO CTaTbel 5 Hacrosero [Iporokona:

a. ATEHTCTBO HE CTABHUT LIEJIM MEXAaHUCTUICCKU MJIM CHCTEMATHIECCKU IIPOBEPATH I/IH(bOpMaI_II/I}O, o
KOTOpOﬁ TOBOPUTCH B CTATHE 2, OJHaKoO ATEHTCTBO UMEET JAOCTYII K:

1) MO0OMy MeCTy HaxOXKACHHSA, O KOTOPOM TOBOPHTCS B CTaThe 5.a.1) WM ii), Ha
BBIOOPOYHOI OCHOBE C LIENTBIO 0OECTICUeHUs] YBEPEHHOCTH B OTCYTCTBUU HE3asBJICHHBIX
STICPHOTO MaTepHaa 1 ACsSTeIbHOCTH;

i) M000My MeCTy HaxOXJeHHs, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WM C., B LEIAX
pelIeHrs BOMpPOCa, CBS3aHHOTO C MPABWIBHOCTBIO W MOJHOTOH HMH(pOpPMAINH,
NPEIOCTaBICHHOW B COOTBETCTBMM CO CTaTbeii2 WM B LENIX YyCTpaHEHHs
HECOOTBETCTBHSI, CBI3aHHOTO C ATON HMH(pOpMAITHEH;

1ii) MOO0MY MECTY HaXOXKACHHsI, O KOTOPOM TOBOPHTCS B CTaThe S.a. iii) B TOH CTemeHH, B
KOTOpPOH 3TO HEOOXOAMMO ATEHTCTBY U TTOATBEPXKACHWSA IUIA IeJed TrapaHTHH
3asiBrieHUs] Yaga o craTyce YCTaHOBKM WMJIM MECTa HAaXOXKACHHS BHE YCTaHOBOK, THE
paHee 0OBIYHO MCTIONB30BAJICS SACPHBIN MaTepUall, Kak CHATBIX C 9KCIUTyaTaIHH.



1) 3a HCKIIIOYEHUEM CIydacB, YKa3aHHBIX B ITyHKTE i1) HUKe, ATEHTCTBO HampasisieT Yaay
NpeiBapUTEeNIbHOE YBEIOMIICHHE O AOCTYIIE IO KpaliHel Mepe 3a 24 vaca;

i) B OTHOMICHWH JOCTyIa K JIOOOMY MECTy Ha IUIOIIAIKE, KOTOPBIA 3aIllpalluBacTCs B
COYETAHWU C TIOCCHICHUSIMU Uil TPOBEPKH HMHPOPMAIMM O KOHCTPYKLIUH WM C
WHCIICKIMSIMKM  JUTSL  CIICUIUAIbHBIX IeJicH WM OOBIYHBIMH HMHCIICKIMSMH Ha JTOU
IUIOMIAIKE, CPOK TPEABAPUTEIHHOTO YBEIOMIICHHS, €CIM ATEHTCTBO oOOparaercs ¢
3ampocoM 00 3TOM, COCTaBJIIeT, IO KpaiHeW Mepe, JIBa Yaca, OJHAKO B
WCKITIOYHUTENHLHBIX 00CTOATENLCTBAX, MOYKET COCTABUTH MEHEE JIBYX YacOB.

[IpenBaputenbHOe yBEIOMJICHHE HANpaBISCTCS B MUCHBMEHHOM BHIE W B HEM KOHKPETHO
YKa3bIBAIOTCS MPUYUHBI OCTYNA W JEATENILHOCTh, KOTOpasi NTOJDKHA OBITH OCYIIECTBIICHA BO
BpEMsI TaKOTO JOCTYTIA.

B cimyuyae Bompoca MM HECOOTBETCTBUS ATEHTCTBO IpenocTaBisieT Yaxy BO3MOKHOCTH AaTh
pa3bsiCHEHHE M CIIOCOOCTBOBATH PEILCHUIO 3TOrO BOIpPOCAa MM YCTPAaHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXKHOCTb OyJeT NpelocTaB/AThCS 10 HAIpaBIeHHUs 3alpoca o
JOCTYyTIE, €CIH TOJBKO ATEHTCTBO HE COUTET, YTO 3aJepKKa B IPENOCTaBICHUU AOCTYTIA,
BO3MO>KHO, HaHECET yuiepO LeiH, ¢ KOTOPOW 3ampalnBaeTcsi 3TOT AOCTyl. B mobom ciydae
ATEHTCTBO He JieflaeT KaKuX-JI1M00 BBIBOJOB B OTHOIIEHHU BOIPOCA WJIM HECOOTBETCTBHS 1O TEX
nop, noka Yamy He OyzeT npeJocTaBlIeHa TaKas BO3MOXKHOCTb.

Eciu ¢ YagoMm He AOCTUTHYTO MHOW JIOTOBOPEHHOCTH, JOCTYI OCYIIECTBIISIETCS TOJIBKO B
TE€UYEeHHE OOBITHOTO pabouero JHs.

Yax wuMeeT MpaBO Ha CONPOBOXKICHWE HHCIEKTOPOB ATrEHTCTBA BO BpeMs JOCTyIa
npexncraBuressiMi Yaga mpu ycIOBHH, YTO 3TO HE 33JEPKHUBACT BBIIOJIHEHHWE HMHCIEKTOPAMU
cBOMX (D)YHKIMI WM HHBIM 00pa3oM He TPEMSTCTBYET STOMY.

Cratps 5
Yan npeaocTaBisieT ATEHTCTBY JOCTYII K:
1) JIF000MY MECTY Ha IUIOIIAIKE;

i) MIO0OMY MeCTy HAaxXOXKICHHs, ompefeieHHoMy YaaoM B COOTBETCTBHH  CO
cTaThelt 2.a.v)-viii);

1ii) Mo00I CHATOH C OSKCIUTyaTallid yCTAaHOBKE WIJIM CHSTOMY C O3KCIUTyaTallid MeCTy
HAXOJKJICHUS BHE YCTAHOBOK, I/l paHee OOBIYHO HCIIONB30BAJICS SACPHBIH MaTepHall.

MOO00MY MECTy HaxOXKJICHHUsS, omnpeaeieHHOMY YanoM B COOTBETCTBHM CO CTaThel 2.a.i),
cTraTtheli 2.a.iv), craTheit 2.a.ix)b) minm craTtheit 2.b., MTOMUMO TeX, O KOTOPBIX TOBOPHUTCS B
MYHKTE a.1) BBIIIE, PH YCJIOBUH, 4TO, eciu Yaa HE UMEET BO3MOXKHOCTH IPEIOCTABUTh TaKOM
nocryn, Yan mpuiaraeT Bce pasyMHBIC YCHIIUS Ul HE3aMEUIMTEIBHOTO YIIOBICTBOPECHUS
TpeOoBaHU ATEHTCTBA C TIOMOIIBIO UHBIX CPEJICTB.

M000My MECTYy HaxXO)KICHHS, ONPENeSICHHOMY ATEHTCTBOM, IOMHUMO T€X MECT HaXOXJIEHHS, O
KOTOPBIX TOBOPHUTCS B IIyHKTaxX a. M b. BbIIE, B LEIIX 0TOOpa Mpo0 OKpYKaloIled cpensl B
KOHKPETHOM MECT€ HAaxXOXKICHHUsS IPU YCIOBHM, 4TO, eciu Yax He HMEeT BO3MOXKHOCTH
MPEAOCTaBUTh TaKOW MOCTym, Yan mpuiiaraer Bce pasyMHbIE YCHIIUS IS He3aMeIUTUTETbHOTO
yIIOBJIETBOPEHUS TpeOOBaHMI ATEHTCTBA B MPWICKAIINX MECTaX HAXOXKICHUS WM C TIOMOLIBIO
WHBIX CPE/ICTB.



Cratpg 6
[Ipw ocymIecTBIIEHHH CTaThHl 5 ATEHTCTBO MOYKET BHITIOHATE CIICAYIOIINE BUIBI NESTCITLHOCTH:

B oTHOmEHNM nocTynma B COOTBETCTBHM CO CTaThel 5.a.1) WM iil): BU3yanbHOE HaOIIO/CHHE,
0oTOOp MPOO OKPY>KAIOIICH CPEIBl; WCIONB30BAHUE YCTPONUCTB I OOHAPYKEHHUS M U3MEPEHUS
paqualuy; orevaTbiBaHHE W NMPHUMEHEHHE IPYTHX HACHTU(HUIUPYIOMIMX M YKa3bIBAIOIIUX Ha
BMEIIATENbCTBO YCTPOICTB, ONpPEIEICHHBIX B JIOMOIHUTENBHBIX TOJIOKEHHUAX; H IPUMEHEHHUE
Ipyrux OOBEKTHBHBIX MeEp, TEXHHYECKas OCYLIECTBUMOCTb KOTOPBIX Oblia MOATBEpKICHA U
WCTIOJIB30BaHNE KOTOPBIX ObTO corsacoBaHo CoBeToM yIpaBiSAOMMX (B JaTbHEHIIIEM
nmeHyeMbIM "CoBeToM") 1 IociIe KOHCYNbTalni Mex 1y AreHTcTBoM 1 Yagom.

B oTHomIeHNN MOCTyIIa B COOTBETCTBUH CO CTaThel S.a.il): BH3yallbHOE HAOIIOJCHHUE; ITOICYET
YUYETHBIX CIWHUI] SACPHOTO MaTepuaia; Hepa3pylIaloe HW3MEpeHus U OoTOop Tpo0;
WCIIOJIb30BaHUE YCTPOMCTB JjIsi OOHAPYXKECHUS M U3MEPCHUS PaJMAIMU; M3YYCHUE YUYCTHBIX
JOKyMEHTOB, KacalOMINXCs KOIMYECTBA, MPOUCXOKICHUS W Pa3MEIICHHUs MaTepuaia; oTOop
mpo0 OKpy)Karoliel Cpeibl; W NPUMEHEHHE JPYyruX OOBCKTUBHBIX MEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX ObLIa IMOJTBEPKICHA M MCIOJIb30BaHUE KOTOPBIX OBLIO COTIIACOBAHO
CoBeToM U nocye KOHCYIbTauuil Mexy AreHTCTBOM U Yagom.

B oTHOIICHNU TOCTYIIa B COOTBETCTBHUU CO CTaThei 5.b.: BU3yanbHOE HaOM0CHKE; OTOOP MPOO
OKPYKAFOIIel CpeJlbl; MCIOIb30BaHNUE YCTPOMCTB Uil OOHAPYKEHHS W M3MEPEHUs PaHalliii;
M3yYCHUE KaCAIOIIMXCS TapaHTHH MTPOU3BOICTBEHHBIX M OTIPY30YHBIX YUETHBIX JOKYMEHTOB; U
MPUMEHEHUE JPYIHX OOBEKTHUBHBIX MeEp, TEXHUYECKas OCYIIECTBUMOCTh KOTOPBIX ObLIa
MOJITBEPIKICHA M UCTIOJIb30BAHUE KOTOPBIX OBUIO coryiacoBaHO COBETOM U MOCIIE KOHCYJIBTAIUi
MeXIy AreHTcTBOM U Yazom.

B oTHOmIEHNM JOCTyIIa B COOTBETCTBHH CO CTaThel 5.C.: 0TOOp Mpod OKpyIKaromiel cpeapl U B
cllydae, €ClM pe3yJbTaThl HE MO3BOJSIOT PEIIMTh BOMPOC WM YCTPAHUTb HECOOTBETCTBHE B
MeCTe HaxOXKICHHUS, OINpENeICHHOM ATEHTCTBOM B COOTBETCTBHH CO CTaThel 5.c.,
WCITIONIb30BaHME B OTOM MeECTE€ HAaXOXIEHWS BH3YaJbHOTO HAONIOAEHUS, YCTPOWCTB IS
OOHApPY)KEHUS M W3MEPEHUs pagualiyd ¥ TPUMEHEHHE IO COTJIACOBAHUIO MEXTy YagoM u
ATEHTCTBOM APYruX 0OBEKTUBHBIX MEP.

Cratesg 7

[To mpocrbe Yana AreHtcTBo M Yaa MOroBapuBarOTCS B OTHOIICHUU PETYIMPYEMOTO JOCTyIa B
pamkax Hactosimero [IpoTokona ¢ IeNbI0 MPEIOTBpAIIEHHUS PACKPHITHS TyBCTBUTEIHHOW C
TOYKH 3pEHHs SACPHOTO PACHPOCTpAaHCHUS WHGOPMAIUM, BBINOJIHEHHUS TpPeOOBaHUI
0e30macHOCTH WK (PU3NIECKON 3aIllUThl WK C TeThI0 00ECIIeUeHUs 3allluThl HAXOIAIIEHCS B
YacTHOW COOCTBEHHOCTH WM KOMMEpPYECKH UYBCTBUTECIbHOW WH(popMmamuu. Takwue
AOTOBOPCHHOCTH HE NPEIIATCTBYIOT Ar CHTCTBY OCYUICCTBIIATE ACATCIBHOCTD, KOTOpAasA ABJIACTCA
HEOOXOMMOM Uil oOecricueHusT yOSIUTEIbHOM YBEPSHHOCTH B OTCYTCTBHU HE3asIBJIICHHBIX
SIEPHOTO MaTepralia W JIESITENbHOCTH B COOTBETCTBYIOIIEM MECTe HAXOXKICHUS, BKIIFOUYas
pelieHre Jiro00ro BOpoca, OTHOCSIIErocs K MPaBHIILHOCTH 1 TIOJIHOTE HH(POPMAIIUH, O KOTOPOH
TOBOPHTCS B CTaThe 2, MM YCTPAHEHUE HECOOTBETCTBHSL, OTHOCSIIIETOCSI K 3TOM MH(DOpMAIIUK.

Uam MOXET TpHW TPemoCTaBICHUH HWHPOPMAIMH, O KOTOPOM TOBOPUTCS B CTaThe 2,
I/IH(i]OpMI/IpOBaTB ATeHTCTBO 0 MecTax Ha IIomAaAKe MM B MECTC HaxOKIACHHA, Ha KOTOPBLIX
MOJKET IPUMEHSTHCS PETYITHUPYEMBIN TOCTYIL.

Jlo BCTyIUIGHHS B CHIIy JIFOOBIX HEOOXOAMMBIX JIOMOJIHUTEIBHBIX TONOKEHHNA Yamx MOKeT
MPUOETHYTH K PETyIUPOBAHHIO JOCTYIA B COOTBETCTBUH C TIOJIOKCHUSMHU ITYHKTA a. BBIIIE.



Cratpg 8

Huuto B Hacrosimem IlpoTtokone He mpemnsarcTByer Yamy mpenocTaBiisiTh ATEHTCTBY JOCTYH K
MECTaM HaxOXICHHA B IOOIOJHCHHUEC K TEM, O KOTOPBLIX TOBOPUTCA B CTATbhAX 5mu 9, Wi TIPOCHUTH
ATEHTCTBO O MPOBEJCHUU NEATEILHOCTH MO MPOBEPKE B KOHKPETHOM MECTE HAXOXACHUS. ATEHTCTBO
HE3aMeTUTEIRHO TIpHUiIaraeT BCe pasyMHbBIe YCHIHS [UIS OCYIIECTBICHUS NEHCTBUIA B COOTBETCTBUH C
TaKoW MPOCHOOI.

Cratpg 9

UYan npenocraBiseT AT€HTCTBY JOCTYN K MECTaM HaxXOXAEHHS, ONpeaeIeHHBIM ATEHTCTBOM IS
oTOopa nmpod OKpyXaromieil cpeabl Ha OOIIMPHON TEPPUTOPHH, NPU YCIOBHHM, YTO ecii Yax He umeeT
BO3MOKHOCTH TIPEAOCTaBUTh Takod noctynm, To Yax mnpuiaraeT Bce pasyMHblE YCHIUS IS
VIOBJIETBOpEHUsI TpeOOBaHMH ATEHTCTBA B aIbTCPHATUBHBIX MECTAX HAXOXKJICHUS. ATEHTCTBO HE
3ampammBaeT Takod JOCTYH A0 TeX Mop, MokKa oTOop mpo0 OKpyKalomled cpelbl Ha OOMIMpPHON
TEpPUTOPHH U IIPOLEAYPHBIE MEpBl ISl €ro MpoBeleHHs He oJ00peHs! COBETOM M HE NPOBEICHBI
KOHCYJIbTAallUH MKy ATEHTCTBOM U Yazom.

Cratps 10
ArenrtctBo uadopmupyet Yan o:

a. HCXTCHBHOCTI/I, OCYHleCTBJICHHOﬁ B paMKax HacCTOALICTO HpOTOKOJ'Ia, BKJIrO4as JCATCIIBHOCTh B
OTHOILIEHUH JIFOOBIX BOITPOCOB WJIN HGCOOTBCTCTBI/IIZ, KOTOPKBIC ATreHTCTBO JOBCJIO 1O CBCIACHHA
qaz[a, B IIpeaciax mMeCTUACCATU ,E[Hefl IMOCJIC OCYIECTBICHUA ATEHTCTBOM 3TOH JACATCIIbHOCTH.

b. PesynpraTax AeqTensHOCTH B OTHOIIEHHWM JFOOBIX BOIIPOCOB WIJIM HECOOTBETCTBHH, KOTOPHIE
ATeHTCTBO JI0BEJO JI0 cBeieHus Yasa, 0 BO3MOXKHOCTH CKOpEe, HO B JIFOOOM Cllydae B TCUCHUE
TPULATH JHEH 1ocie NOoTydeHnss ATSHTCTBOM STHX PE3YJIBTaTOB.

C. BriBomax, KOTOpble OHO CjAenalo B pe3ysbTare CBOEH JAEATETbHOCTH B COOTBETCTBUH C
HactosmM [IpoTokonom. Takue BEIBOBI PEAOCTABIISIOTCS €3KETOTHO.

HA3HAYEHHWE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) IenepanbHblii  mupektop yeemomisier Yan o0 yrtBepskaeHnu CoBeToM  J1H0O0TO
JOJDKHOCTHOTO JIMIIa ATEHTCTBA B KayeCTBE MHCHEKTopa 1o rapantusM. Ecim Yan He
U3BEIIaeT | eHeparbHOrO AUPEKTOpa O CBOEM OTKJIOHEHHH TAaKOTO JOJDKHOCTHOTO JIMIA
KakK MHCIEeKTOpa JyIs Yaza B TeUeHHE TpeX MecAIeB MOociie MOTyUeHUs YBEIOMIICHUS 00
yrBepkaeHnn CoBEeTOM, HMHCIIEKTOp, O KOTOpOM TakuM oOpa3oMm yBemomieH Yap,
CUMTACTCSl Ha3HAYCHHBIM B Yaj.

i) I'eHepanbHBI OUPEKTOp, AEHCTBYS B OTBET Ha mpockOy Yama wiam mo coOCTBEHHOU
WHHIMATHBE, He3aMeAIUTeNbHO HHpopMupyer Yam o0 OT3bIBE Ha3HAuYCHUs JIIOOOTO
JOJDKHOCTHOTO JIMIIA B KA4€CTBE MHCIIEKTOpa A Yaza.

b. YBegomieHue, 0 KOTOpOM TOBOPHUTCS B IIYHKTE a. BBIIIE, CYUTAETCS MOTy4YeHHBIM Yamom uepes
CeMb JHEH Toclie JaThl HampaBlieHHWs ATEHTCTBOM Takoro yBenomiieHus Yamy 3aka3zHOM
KOPPECIIOHACHIIUEN.



BU3bI
Cratbs 12

Yan B TeyeHHe OAHOTO Mecsla Mocjie MOJydeHHs 3ampoca 00 3TOM B Clydae HEOOXOJUMOCTH
MPEIOCTaBIACT YKa3aHHOMY B TakOM 3alpoce Ha3HAYEHHOMY WHCIIEKTOPY COOTBETCTBYIOILUE
MHOTOKPATHBIC BbE3/IHbIC/BBIC3IHbIC HW(WIM) TPAaH3UTHBIE BH3BI, KOTOpbIE obecreyar WHCIEKTOPY
BO3MOKHOCTh BbE3/1a M MpeObiBaHMS Ha TeppuTopuy Yaga B LeENsX BBIIOMHEHHS ero(ee) (QpyHKLHA.
JIroOble TpeOyemble BU3bI ACHCTBUTENBHBI B TEUEHHE HE MEHEE OJJHOTO ToJia U B CiIyyae HeOOXOAUMOCTH
BO300HOBIIIIOTCS Ha [IEPHOJ HA3HAYEHH MHCTIeKTopa B Han,

JOINOJHUTEJIBHBIE ITOJIOKEHUSA
Cratpg 13

a. B Ttex cmywasx, korma Yam win ATEHTCTBO YKa3bIBalOT Ha HEOOXOAMMOCTH OIPENEIHUTh B
JIONIOTHUTENBHBIX TIOJOKCHHIX, KaKMM 00pa3oM CIIeAyeT MPUMEHSATh MEphI, U3JI0KECHHBIC B
HacroseM [Iporokone, Yaa u ATEHTCTBO COTJIACOBBIBAIOT Takwe JOTOTHUTEBHBIE TTOJIOKEHUS
B TECUCHHE JIEBSHOCTA JHEU ITOCIe BCTYIUICHWS B CHIIy Hacrosiero IIpoTokoma wimm, B Tex
ClIydasx, KOrja yKa3aHhe Ha HEOOXOIMMOCTh TakuxX JIOMONHUTENBHBIX TIONOKCHUN aeTcs
Tociie BCTYIUIGHHS B CHITy HacTosiero [IpoTokomna, - B Te4eHHe NIEBSIHOCTA JHEH IMOce IaThl
TaKOTO YKa3aHUS.

b. HO BCTYIJICHUA B CUITY TIFOOBIX H€O6XO):[I/IMBIX HOHOJ’IHI/ITCJ'H:HLIX IOJIOKEHUN ATEHTCTBO UMEET
IIpaBoO MPUMCHATb MCPbI, U3JIOKCHHBIC B HACTOALICM HpOTOKOJ'Ie.

CUCTEMBI CBSI3U
Crartpg 14

a. Uan maer paspermreHre ATSHTCTBY CBOOOIHO HCIONB30BATH IS CITY>KEOHBIX IIEJICH CHCTEMBI
CBSI3M MEXIy MHCIIEKTOpaMu AreHTcTBa B Yazae u LIeHTpanbHBIMHU yupeXIeHUIMH ATEeHTCTBA
n(um) PernoHanmbHeIME OIOPO, BKITIOYAS TIEpe/iady B HCABTOHOMHOM WJIM aBTOHOMHOM PEXUME
WH(POPMAIH, TTOCTYIAOIIEH OT YCTPONUCTB, YCTAHOBIEHHBIX ATEHTCTBOM B IIETISIX COXPAaHEHUS
n(vi) HaOJFOMCHUS, WA M3MEPEHHS, M 00ECTICUNBACT 3aIlIUTy TAKOW CBSI3U. ATEHTCTBO ITOCITC
KOHCyJnbTaluii ¢ YamoM MMeeT MpaBO HCIOJIB30BaTh YCTAHOBJICHHBIE HA MEXKIyHAPOIHOM
YPOBHE CHCTEMBI MPSMOI CBSI3H, BKJIIOYAs CITyTHHUKOBBIE CHCTEMBI M JIpyTHe BHUIBI JajbHEH
CBsI3HU, He ncnoin3yeMbie B Uane. [1o mpockde Yama mmm AreHTcTBa IOIpOOHOCTH, KACAFOTITAECS
OCYHICCTBJICHHA 3TOI'O NYHKTAa B OTHOIICHWHU IICpCAadd B HCABTOHOMHOM HWJIM aBTOHOMHOM
pexxuMe MH(popMaIKy, OCTYHAIONICH OT YCTaHOBJICHHBIX ATEHTCTBOM YCTPOWMCTB COXPaHCHUS
W/WITH HAOJFOIEHHS WITH TSl I3MEPEHHIA, OTIPENIEISTIOTCS B J{OTTOTHUTENFHBIX TIOJIOKEHHUSX.

b. [Ipu ycraHoBieHHH CBS3M M mepeaade MHPOpMaLH, Kak 3TO NPEIyCMaTPUBACTCS B IIyHKTE a.
BBIIIIE, HA/UIeXANM 00pa3oM  YYHTHIBACTCS HEOOXOAWMOCTh OOECIICYeHUS  3allUThI
HaXOJAIIeicS B YaCTHON COOCTBEHHOCTH MITH KOMMEPYECKH YyBCTBUTENbHON MH(pOpMAITAN TITH
ToH MH(OpPMALIK 0 KOHCTPYKLINH, KOTOpYIo Yaa curtaer 0c000 YyBCTBUTEIHHOM.



3AIIIUTA KOHO®UJIEHIUAJTBHON THO®OPMAILIUA
Cratbs 15

ATEHTCTBO MOAAEPKHUBAECT CTPOTUi pexkuM obecriedeHrst 3PPEKTHBHOMN 3aIUTHI OT PaCKPHITUS
KOMMEPUECKHX, TEXHOJIOTHYECKUX U IIPOMBIIIICHHBIX CEKPETOB U APYrol KOH(GHUICHIMAIBHOM
nH(popMaIy, KOTOPbIE CTAHOBSATCS €My M3BECTHBIMH, BKITIOYAsl TaKy0 HWH(OPMAIINIO, KOTOpast
CTaHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYILIECTBIEHHs HacTodAmlero [IpoTokona.

PC)KI/IM, 0 KOTOPOM TOBOPUTCA B IIYHKTC da. BBIIIC, BKIHOYAC€T, B YaCTHOCTH, ITOJIOKCHHA,
OTHOCAIIUECA K

1) OOTIMM TIPUHITUIIAM W CBS3aHHBIM C HUMH MepaM 110 00paIeHuio ¢ KOHPHICHITATHHOH
nuHpopmanmeii;

ii) YCIIOBHSIM HaiiMa IepcoHata, KacaroIuMcs 3aIlUThl KOHPHUICHITHATHLHON HH(OpMAaIIHH;

iii) MpoIeaypaM B cly4ae HapyIMICHUH WM SKOObI MMEBIIMX MECTO CIIy4acB HapyIICHUS
KOH(UICHITHATEHOCTH.

Pexum, 0 KOTOpOM TOBOpUTCSI B IIyHKTE a. BBIIIE, YTBEPXKIACTCI U IEPUOJUYECKU
paccmarpuBaeTca CoBeToM.

MNPUJIOKEHUSA

Cratps 16
[Mpunoxkennss k HacrosimeMmy [IpOTOKOMYy SBJISIFOTCS €ro HEOThEMJIEMOH dYacThio. 3a
HCKJIIOYCHHEM TIIelieli BHeceHus: momnpaBok B Ilpmirokenusi, tepmumH "lIporokon", kak oH
ymoTpeOIIseTcsl B HACTOSIIEM JOKyMeHTe, o3HadaeT [IpoTokon u [IpunoskeHus, BMECTe B3SITHIC.
B mepedens BUIOB AeATENHOCTH, YKa3aHHBIX B lIpumoxennn I, n mepeders o0opymoBaHuS U
MaTtepuana, yka3aHHbIX B Ilpunoxenun II, CoBeTroM MOTIyT BHOCHTHCS TONMpPABKU TI0
pekoMeHanuu co3nanHord CoBeToM paboyell IpyIibl SKCIEPTOB OTKPHITOro cocrara. JIroOas
Takas IoIpaBKa BCTYIAET B CHJIy Uepe3 YeThIpe Mecsa rmocie ee npuHITHs COBETOM.

BCTYIUIEHUE B CJ1Y

Cratps 17
Hacrosimmii IlpoTokon BcTymaer B CWIy B J€Hb, KOrJa ATEHTCTBO NOIy4yduT oT Yaga
MUCbMEHHOE YBEIOMJICHHUE O TOM, YTO 3aKOHOZATENILHBIC M/UIH KOHCTUTYIIMOHHBIC TPeOOBaHUS

‘-Ia;:[a, HCO6XOZ[I/IMI:I€ JJIA BCTYIJICHUA B CUJTY, BBIIIOJTHCHEI.

Yan MoxeT B m000€e BpeMs 10 TOro, KaKk HacTosui IIpoTokon BCTynHT B CUly, 3aBUTh, YTO
Yan Oyner npuMeHsTh HacTosmmil [IpoTOKoN Ha BpEeMEHHO OCHOBE.

I'enepanbHBIi AUPEKTOP HE3AMEITUTENEHO HHOOPMHPYET BCE TOCYIAPCTBA - WIEHBI ATEHTCTBA

0 JIF0OOM 3asIBJIICHHH O MMPUMCHCHNN HACTOAIICTO HpOTOKOJIa Ha BpeMeHHOﬁ OCHOBEC 1 O €TI0
BCTYIIJICHHU B CUITY.
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OIIPEJAEJIEHUA
Cratsbs 18
s neneit vacrosamero IIporokona:
OTHocdammecss K SAEpHOMY TOIUIMBHOMY LMKy HAayYHO-HCCIIEOBATENbCKHE 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, COACPAIIMX 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.

[lontanka o3Ha4aeT TEPPUTOPHIO, TPAHUIBI KOTOPOH orpezieieHsl YaqjoM B COOTBETCTBYIOIIEH
MHPOPMAIMA O KOHCTPYKI[MH YCTaHOBKH, BKIIOYas OCTAHOBJICHHYIO YCTaHOBKY, a TaKXke B
COOTBETCTBYIOIICH WHGOPMAIIMM O MECTe HAXOXJCHUS BHE YCTAHOBOK, TJ¢ OOBIYHO
WCTIONB3YETCS SIIEPHBIA MaTepral, BKITFOYas 3aKPhITOE MECTO HAXOXKICHHS BHE YCTAaHOBOK, TJIC
paHee UCIONIL30BAJICS SIIEPHBIA MaTepHua (KOTOphIe OrPaHUYMBAIOTCS MECTaMHU HAXOXKJICHUS,
TJIc UMEIOTCS TOPSIYME KaMephl MM OCYIICCTBISIACH JCATeIbHOCTD, CBA3aHHAS C KOHBEPCHEH,
oOorarnieHueM, U3TOTOBIICHHEM W TiepepadoTKoil TorumBa). [lnomnmaaka BKIFOYaeT TakkKe BCE
06’beKTLI, COBMECTHO pa3sMCHICHHBIC C YIOMSAHYTBIMU BBIIIC YCTaHOBKOﬁ nWim MECTOM
HAXOXJICHUS, C IICJbI0 TIPEJOCTABIICHHUS WM UCIOJIB30BaHUS CYIICCTBEHHBIX CPEICTB
obecrieyeHrs, BKJIIOYAs: TOpsiuMe Kamepbl Ui 00pabOTKU OONYyYEeHHBIX MAarepuajioB, HE
COJICpKAIMX SIIEPHBIM MaTepuai;, YCTAaHOBKHM JUIsI OOpaOOTKH, XPAaHEHUS W 3aXOPOHCHUS
OTXOJIOB; a TAKXK€ 3/IaHMs, CBSI3aHHBIC C COTJIACOBAHHOM JCATEILHOCTHIO, OIpeAeacHHON Yamom
B COOTBETCTBHH CO CTaThei 2.a.1v) BBIIIIE.

CHsTasi ¢ SKCIUTyaTallMy YCTAHOBKA WJIM CHATOE C OKCIUTyaTallii MECTO HAaXOXKICHWs BHE
YCTaHOBOK O3HAYar0T OOBEKT WM MECTO HAaXOXKICHWs, Ha KOTOPBIX IEMOHTHPOBAHBI WU
CIIeTTaHbl HEMPUTOMHBIMH K SKCIUTyaTalli OCTaBIINECs KOHCTPYKIMH M 000pYAOBaHNE, BaXKHBIC
Ui ee(ero) MCIOJBb30BaHMA, TaK YTO OHA(OHO) HE HCIIOJB3YETCS JUIA XpPaHEHHs SAepHOTo
Marepuaiga U He MOXET Jaliee HCIOb30BaThCA ISl OOpAaIleHHs C SIEPHBIM MaTepuajioM, €ro
00pabOTKH WITH UCTIONIE30BAHMSL.
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OcraHOBJICHHAS YCTAaHOBKA MJIK 3aKPbITOC MCCTO HAXOXACHHUS BHC YCTAHOBOK O3HA4YarOT 00BEKT
WM MECTO HAXOXKICHUS, DKCIUTyaTalusl KOTOPBIX IMPEKpalICHa U U3 KOTOPBIX U3BAT H,Z[epHBIﬁ
Mat€puajl, HO KOTOPbIC HE CHATHI C OKCILTyaTaluu.

BricokooOoraiieHHbI ypaH O3Ha4yaeT ypaH ¢ oboramieHueM 20% WM BBIIIE MO H30TOITY
ypana-235.

Ot16op npob OKpyKaloliei cpenbl B KOHKPETHOM MECTE HaxOKJIEHUS O3HadaeT oTOop mpod
OKpY’)Xarolwen cpeapl (Hampumep, BO3AyXa, BOJBI, PACTUTEIBHOCTH, TOYBHI, 3arps3HEHUH) B
OIPENICICHHOM ATEHTCTBOM MECT€ HAaXOXKICHHUS M HEHNOCPEICTBEHHOM OJM30CTH OT HEro ¢
LEbI0 COJCHCTBUSI ATEHTCTBY B ITOJTOTOBKE BBHIBOAOB 00 OTCYTCTBUH HE3asIBJICHHBIX SIIEPHOTO
MaTtepuaia WiH sIIEPHOU ASSITEILHOCTH B 3TOM OIPEICICHHOM MECTE HaXOXKICHHSL.

OT16op 1po0 OKpY’KAWIICH Cpefbl HA OOIIMPHOW TEPPUTOPHM O3HA4YaeT OTOOp Mpod
OKpY KoLl cpe/ibl (HarmpuMep, BO3MyXa, BOJIbI, PACTUTEIILHOCTH, TIOYBBI, 3arPsS3HEHUN) B PsIC
OTPEICNICHHBIX ATEHTCTBOM MECT HAXOXKACHHS C IIENbI0 COACHCTBIS ATCHTCTBY B MOJTOTOBKE
BBIBOIOB 00 OTCYTCTBHMHM HE3AABJICHHBIX SJCPHOI'O MaTcpuajlia WIn ﬂI[epHOﬁ JCATCIbHOCTH Ha
OOIIMPHOW TEPPUTOPHH.

SlmepHBIN MaTeprant COTIacHO ONPENCICHHI0, JAHHOMY B cTaThe XX YcTaBa, O3Ha4daeT JIo00i
WCXOMHBI Marepuan WiIH JI000H CIelUanbHBIA pacUIeIUIIONHHCS MaTepualn. TepMuH
HCXOJHBIM MaTepua He TOJDKEH TOJIKOBATHCS KaK MPUMEHSIOLIMICA K pyJe WiIH OTX0JIaM PYIbl.
JIroboe ompenenenne, manHoe COBETOM B COOTBETCTBHH cO cTaThel XX YcraBa ATEHTCTBa
rocye BCTYIUIGHHS B CHITy Hacrtosmiero Ilporokomna, KoTopoe pacumpsieT CIHCOK MaTepHasoB,
CUMTAIOLIUXCS UCXOTHBIM WM CHELUATBLHBIM PacUIeTUISIIONIMMCS MaTepUalioM, BCTYTIAeT B CHITY
B paMKax Hactosuiero [IpoTokona Toiabko nocie npunatus Yagom.

YcTaHoBKa O3HAYaeT:

1) PEaKTOp, KPUTHIECKYI0 COOpPKYy, 3aBOJ IO KOHBEPCHH, 3aBOJ II0 H3TOTOBIICHHIO,
nepepadaThHIBAIOIIYI0 YCTAHOBKY, YCTAHOBKY UISl pa3/ICNICHUs] H30TOIOB MM OT/IENIbHOE
XPaHWIHIIE, WK

i) JII000€ MECTO HAXOXKACHHs, TJAe OOBIYHO HKCIOJIB3YeTCA SICPHBIA Marepual B
KOJTYECTBAX, MPEBBIIIAIOITNX OTUH 3()(DEKTUBHBINA KHIOTPAMM.

MecTo HaxOKAEHHUS BHE YCTAHOBOK O3HAYaeT JIFOOOH OOBEKT WIIM JIF0OOE MECTO HAXOKICHUS,
KOTOpbhIC HE SIBISIFOTCS YCTAHOBKOHM, W TIe¢ OOBIYHO HCHOJIB3YETCS SIICPHBIA MaTephanl B
KOJTYECTBAX, PABHBIX OJHOMY 3(D(HEKTHBHOMY KUJIOTPAMMY MM MEHEE.
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COBEPIIEHO B nByx 3K3eMIUIipaXx Ha aHIIMHCKOM M (paHIy3CKOM S3bIKE, mpudeM oba TeKcTa

SIBJIAFOTCA paBHO ayTCHTUYHBIMU.

3a PECITYBJIMKY YA/:

(moamuce)
Myca ®aku Maxamar
MMUHHUCTpP HHOCTPAHHBIX Jed,

apUKaHCKON MHTETpaLuy U
MEXIYHapOIHOTO COTPYJHUYECTBA

Mecto: Hmxamena

Hara: 11 cents6ps 2009 rona
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3a MEXIYHAPOJTHOE AI'EHTCTBO
10 ATOMHOMU SHEPT'MU:

(moamuce)

Moxamen Onsbapaneit

I'enepanbHBIA JUPEKTOP

Mecto: Bena

Hara: 15 cents6ps 2009 rona



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
MIpUBEICHO B paszaenax 5.6.1,5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 [Tpunoxenns 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 TPHUBEEHO COOTBETCTBEHHO B
paznmenax 5.5.1 u 5.5.2 lpunoxenus I1.

HzrorosneHue uim c60pKa CHUCTEM I'CHECpAlU ypaHOBOﬁ IJ1a3MBbI.

CucTeMBl reHepaly ypaHoBOM IJIa3Mbl 03HAYAIOT CUCTEMBI TS TeHEPALUK 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 MOBBIIICHHE KaUeCTBA TSHKEIION BOIBI MU ﬂeﬁTepHﬂ.

Tsoxenas Boa WM ICHTEPHA 03HAYAIOT ICHUTEPHH, TSHKEITYIO BOAY (OKCHI IEHTEepHs) U J000e
JPYTroe COeMHEHNE ISUTEepHsi, B KOTOPOM OTHOIIICHHE YKCIIa aTOMOB JICHTEpUsI K YHUCITy aTOMOB
Bozopoza npessimaet 1:5000.

Nsrotosnenue rpadura saepHOM YUCTOTHI.

Ipadur spepHOM YHMCTOTBI O3HA4YaeT TpaduT, yYpOBEHb YHUCTOTHI KOTOPOTO BBIIC, 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, 00ECTIeUMBAIOIIYI0 XUMUIECKYIO, TEIJIOBYIO U PAIUAMOHHYIO 3aIUTY,
a TaKKe OTBOJ TEIUIA PACIaza BO BpeMs IIEPEMEILCHHS], TIEPEBO3KU U XPAHEHHUS.

H3rorosieHue PCAKTOPHLIX YIIPABIAOMINX CTCp)KHefI.

PeakTopHbIC YIPABISIONINE CTEPKHU O3HAYAIOT CTEPXKHH, OMHCAHUE 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, crnocoOHele  paboTraTh B pEXHUME  KOHTPOJIHPYEMOU
CaMOTOJIICPKUBAIOILIEHCS  1IETTHONM peakluyd JeNIeHUs, HWCKIIoYas peakTopbl HyJIEBOU
MOMIHOCTHU, KOTOPBIC OIPCACIIAIOTCA KaK pPEaKTOPhlI C MPOCKTHBIM MAKCUMAJILHBIM 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 HAAJIEKAalIMM 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 WM IMOATOTOBJICHBI JJId 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 IaBJICHHS PEaKTOpa OXBaTBIBACTCS 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 U 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 TOUKH 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.

npaktikoi. [lo3ToMy, XOTS OTHenbHAs TIOCTaBKA OTUX YHHKAJIBHBIX, CHCIUAAILHO
NpeTHA3HAYCHHBIX M MOATOTOBICHHBIX, BYKHBIX, KPYIHBIX U JTOPOTOCTOSIIIMX MPEIMETOB HE
00s13aTeNIbHO OYIET pacCMaTPUBATHCS KaK BBITAAAOMAs U3 cepbl HHTEPECOB, TAKOH CITOCO0
IMOCTaBKH CUHUTACTCA MaJIOBCPOATHBIM.

MammuHbI 1151 3arPY3KH U BHITPY3KH PeaKTOPHOI0 TOIUIMBA

ManumnysnstopHoe 000pynoBaHKE, CIIEHUaIbHO MPEAHA3HAYEHHOE WM MOATOTOBICHHOE IS
3arpy3Kdl WM W3BJICUCHHUS TOIUIMBA W3 SIIEPHBIX PEaKTOpOB, KaK OHHU OIpeJelieHbl B
myHkTe 1.1. BBIIE, KOTOpOE MOXKET WCIIONB30BaThCA, KOTJAa pPEaKTop HaXOAWUTCS IO/
HArpy3KOii, WK 001aaeT TEXHUIECCKUMU BO3MOXKHOCTSMH ISl TOYHOTO TO3HITMOHHUPOBAHHUS
WA OPUEHTHPOBAHMSA, TO3BOJSIOIIMMHE ITPOBOJWTH Ha OCTAHOBIEHHOM PEAKTOpPE CIIOMKHEIC
paboTel TO TIeperpy3ke TOIUTHBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI HETOCPEICTBEHHOE
HaOI0IeHNE WIH TPSAMOI TOCTYH K TOIUIUBY.

PeakTopHbIe ynpasJisiionye cTepKHA

CTCp)KHI/I, CICHUAJIBHO MPE€AHA3HAYCHHBIC WJIU MMOATOTOBJICHHBIC I YIIPABJICHUA CKOPOCTHIO
PCaKknuu B AACPHBIX PCAKTOPAX, KaK OHU OIIPCACIICHBI B ITYHKTC 1.1. BEIIIIC.

[NOACHUTEJIbBHOE 3AMEYAHUE

Croza e BKJIFOYAIOTCSI, TIOMAMO YacTH, TOTJIONIAIOIIEeH HEHTPOHEI, €¢ OTIOPHBIC W ITOABECHBIC
KOHCTPYKIIMH, €CJTH MTOCTaBKa TIPOU3BOUTCS PA3IEITBHHO.

PeaxTopHbIe TPyOBI BHICOKOTO aBJIeHUS

TpyObl, KOTOpBIC CIEIUANBEHO MPETHA3HAYCHBI MM MOATOTOBJICHBI JIJIsl Pa3MEIICHHUS B HUX
TOIUTMBHBIX JJIEMEHTOB W TEIUIOHOCHUTENSl TEPBOr0 KOHTypa B pEaKkTopax, KaK OHH
ompenereHsl B TyHKTe 1.1. BBImIE, Tpm pabodeM maBieHWH, mpeBbimaromeM 5,1 Mlla
(740 pynT/KB. APOIM).

MupxonueBbie TPyObI

TpyOsl mnmu cOOpku TPyO0 M3 METALIMYECKOTO IMPKOHUS WU €ro CIUIAaBOB, IO BECy
npeseimaronie S00 kr B TedeHne Mr000ro 12-MEcSYHOTO TepHoja, KOTOpBIE CIEIHATEHO
TIpeTHa3HAYEHBI WA TTOATOTOBJICHBI JJIS1 MICTIOJIE30BaHISI B pEaKTOpax, Kak OHU ONPEICIICHEI B
myHkTe 1.1. BBIIIe, ¥ B KOTOPBIX OTHOIIICHHUE IO BeCy radHUs K MUPKOHMIO MeHbIIe yeM 1:500.

Hacocbl mepBoro KOHTypa TeNnJI0HOCHTEJIs

Hacocpl, cnenuansHO IpeHa3Hau€HHblE WM TOATOTOBIEHHBIE JUIA  TOANEp)KaHUA
LUPKYJALUN TEINIOHOCHUTEIISI TIEPBOTO KOHTYPA SIAEPHBIX PEaKTOPOB, KAK OHU ONPEACIICHBI B
myHkte 1.1. BeIme.

[NOACHUTEJIBHOE 3AMEYAHUE

CHGHI/IEUII)HO MPpCAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC HACOCHI MOIYT BKIIIOYAaTh CJIOXKHBIC,
YIUIOTHEHHBIC WJIM MHOTOKDPATHO YIUIOTHEHHBIC CHCTEMBI IS TPEIOTBPALICHHS YTECUYKU
TEIUIOHOCUTEJIST TIEPBOTO KOHTYpPAa, TepMETHYHBIE HAcOCHI M HAcOChl C CHCTEeMaMH
MHEPIHAIFHON Macchl. JDTO ONpe/iefieHne KacaeTcs HacOCOB, aTTECTOBAHHBIX Mo Kiaccy NC-1
WM SKBUBAJICHTHBIM CTaHIIapTaM.



2.1.

2.2.

HesinepHble MaTepuaJbl ISl peaKTOPOB
JeiiTepuii u TAKe1a5 BOAA

Jeiirepnii, Tsokenmas Bonma (OKWICH JeHTepus) W Jr000e JpPyroe COCIMUHEHHE NeHTepws, B
KOTOpOM OTHOIIIEHHE JeiiTepusi K atomaMm Bojopoaa mnpesbimaer 1:5000, npeaHazHaueHHbIE
JUIS UCTIONIB30BaHUS B SJICPHBIX PEAKTOpax, KaKk OHHU OINpeneieHbl B MyHKTe 1.1. Bbiie, B
Kom4ecTBax, mnpepplmarommx 200 KT aroMOB JeWTepust Ui JH0O0H OJHOM CTpaHbI-
TTOJTy4JaTesisl B TEUCHHUE JIF000TO 12-MeCsSIHOTO TIeproa.

SAnepHo-uncThIil rpaduT

I'padur, umerommii CTENeHb YHCTOTHI BBINIE S5-MUJIMOHHBIX OOpPHOTO O3KBHBAJIEHTA, C
IIOTHOCTBIO Gonbiie geM 1,50 r/cM’, NpeJHA3HAYCHHDIA IS MCIOIb30BAHHS B SIICPHBIX
peakTopax, Kak OHM OmpeleieHbl B IyHKTe 1.1 Bblme, B KOJIMYECTBAX, MPEBBILAOLINX
3x10" kr (30 MeTpHUYECKMX TOHH) JUIsl TFOOOH OJHOM CTPAHBI-TIONYYATENs B TEUEHHE JOOOr0
12-MecsgHOrO MEpHOAA.

[NPUMEYAHUE

Jnst neneld SKCHOPTHOTO KOHTPOJIST MPABUTENBLCTBO ONpEneNsieT, OyIyT JIM SKCIOPTHHIE
[ApTUH COOTBETCTBYIOILETO BBIIIEYKa3aHHBIM XapaKTEPUCTUKaM rpaduTa UCIOIb30BATHCS B
SIIEPHBIX peaKTopax.

YcranoBku 1Jisi nmepepaldoTKu 00JIyYeHHBIX TOIVIMBHBIX 3JIEMEHTOB U 000pyJAOBaHUe,
CHeNMAIBLHO NPeJHAZHAYEHHOE WIN NOAT0TOBJCHHOE ISl 3TOT0

BBOJHOE 3AMEYAHUE

[lpn nepepaboTke 0ONYyYEHHOTO SACPHOTO TOIUIMBA IUTYTOHHHA M ypaH OTHENSIOTCS OT
BBICOKOAKTHBHBIX INIPOIYKTOB NEJECHUS M OPYI'MX TPAaHCYpaHOBBIX 3JeMEHTOB. s Takoro
pasliesieHus] MOTYT MCIIOJIb30BaTbCsl pa3iIMyHble TEXHOJOTHuYeckue Iporecchl. OnHAKO co
BpemeHeMm npouecc "Ilypekc" cran Hambonee pacmpoOCTpaHEHHBIM W MPHUEMIIEMBIM. JTOT
IpoLecC BKJIIOYACT PACTBOPEHHE OOIYYEHHOIO SIEPHOTO TOIUIMBA B a30THOM KHCIIOTE C
MOCJICYIOIIUM  BBIJICTICHUEM YypaHa, IUIyTOHHS W TPOLYKTOB JEJICHUS JKCTpaKIHeH
pacTBOpHUTENIEM C TOMOIIBIO TpUOyTHI(OCc]aTa B OpraHuIeCKOM pazdoaBuTee.

TexHonOrMUecKre TPOIECCHl Ha Pa3IMYHBIX ycTaHOBKax Thma "Ilypekc" aHaNOTWYHBI U
BKJIFOYAIOT: HU3MCIIbUCHHUEC 06J]y‘-IeHHBIX TOIINIMBHBIX J3JICMCHTOB, PAaCTBOPCHUC TOILIMBA,
SKCTPAKIIMIO PACTBOPUTEIEM M XPAaHCHUE TEXHOJIOTUYECKON IKHUIIKOCTH. MOXKET HMEThCS
TaKKke O0OpYJOBaHHE JJisi TEIUIOBOW JCHHUTpAIMM HUTpaTa ypaHa, KOHBEPCHH HHUTpAaTa
IUTyTOHHUA B OKHCh WM MCTAJI, 4 TAKXKE IJIA 06pa6OTKI/I KUIAKUX OTXOOO0B, COACpPKAIIUX
MIPOAYKTHI JCJICHUS, JO MOJy4eHUs! (POPMBI, PUTOAHOM JJIS MPOJOJKUTSIBHOTO XPaHCHUS
Wi 3axopoHeHus. OJHAKO KOHKPETHbICE THUMBI M  KOH(GHIrypaius 000pyIOBaHuUs,
BBITIOJTHSIOIIETO 3TH (DYHKIIMH, MOTYT pa3IHdaThcs Ha pa3IMIHBIX ycTaHoBKax THma "[lypekc"
10 HECKOJIbKMM MNpHYHNHAM, BKJIIOYas TUIIbI U KOJHUYCCTBO 06J'Iy‘-IeHHOFO AACPHOI0 TOIJIMBA,
MOJIeKAIIEero mepepaboTke, W MPEANONIAracMbli MPOIECC OCAXKICHUS M3BICKACMBIX
MaTepuaioB, a TaKkKe NPHUHIMIBI OOecTicueHUs] OE30MacHOCTH U TEXHHUYECKOTO
00CITyXHBaHUsL, TPUCYILHE KOHCTPYKIUU TAHHOW YCTaHOBKH.



3.1.

3.2.

3.3.

"VcraHoBKa JUIsl TepepabOTKH 00yUEeHHBIX TOIUTMBHBIX 3JIEMEHTOB" BKIIIOUAET 000pYAOBaHHE
1 KOMITIOHEHTBI, KOTOpPbIE OOBIMHO HAXOAATCS B MPSIMOM KOHTAKTE ¢ OOJy4EHHBIM TOIUIMBOM H
OCHOBHBIMH TEXHOJIOTHYECKUMHU IIOTOKAMH SIIEPHOTO MarepHuana M MPOLYKTOB ACIEHUS, U
HETIOCPE/ICTBEHHO YIPABIISIOT UMH.

OTn mporecchl, BKIIOYAs MOJHBIE CHCTEMBI Ul KOHBEPCHH IUTYTOHHSI M IIPOW3BOJCTBA
METAJUTMYECKOTO TUTYTOHUS, MOTYT OBITh UICHTH(UIIMPOBAHBI 10 MEpaM, IPUHHMAEMBIM IS
MPEIOTBPAILCHHUS OMACHOCTEH B CBA3U C KPUTUYHOCTBIO (HAIpUMEp, MEpaMH, CBSI3aHHBIMHU C
reoMeTpueii), oOilydyeHneM (HampuMep, MyTeM 3allUTbl OT OOJNYyYeHHs) M TOKCHYHOCTBHIO
(HarpumMep, MepaMH 110 YACP KaHHIO).

IpenmeTsl 060pYIOBaHUS, HA KOTOPbIC, KAK CUUTACTCS, PACIIPOCTPAHACTCS 3HAUCHUE (pasbl
" obopymoBaHWE, CIIEIUATFHO TPEeTHA3HAYCHHOES FUTH IOATOTOBJICHHOE" I TIepepabOTKH
O6J'IyquHBIX TOIINIMBHBIX 3JICMCHTOB, BKIIFOYAIOT:

Mammuns! 15151 pyOKH 00,Iy4eHHbIX TOIIMBHBIX 3J1EMEHTOB
BBOJAHOE 3AMEYAHUE

OT0 000pyAOBaHNE HCTIONB3YETCS TSI BCKPHITHS 0O0IOYKH TOTUIMBA C TIETBIO TIOCIIEIYFOIIETO
pacTBOpeHust 00JIy4eHHOTO SAepHOro MaTepraia. Kak mpaBuiio, MCIIONB3YIOTCS CIEHAIBHO
MpefHa3HaueHHbIe, CKOHCTPYWPOBaHHBIC IS pPyOKHM MeTajla yCTPOMCTBA, XOTSA MOMKET
WCTIONTb30BATRCS 1 00JIee COBEpIIEHHOE 000PYAOBaHNE, HAPUMED JIa3ePhl.

JlMCTaHIIMOHHO  ympaBisieMoe  O00OpYJOBaHHME, CIHCNUAIBLHO TPEIHA3HAYCHHOE WM
MOJITOTOBJICHHOE JIJIsI UCIIOJIF30BaHUSI HA YCTAHOBKE IO IepepadoTKe, KaKk OHa OIpe/elieHa
BBIIIE, ISl PE3KH, PyOKH FITH Hape3Ku COOPOK, ITyYKOB WM CTEPIKHEH 00IydeHHOTO SIEPHOTO
TOILIHBA.

JuccoabBepbl
BBOJIHOE 3AMEYAHUE

B nmuccomeBeppl 0OBIYHO MMOCTYHaeT HW3MeNbYeHHOe OTpaboTaBinee TOIUIMBO. B 3Thx
0e30MacHBIX C TOYKW 3PEHHs KPUTHYHOCTH pe3epByapax OOJIydeHHBIH sACPHBIH MaTepual
pacTBopsieTCsl B a30THOM KHCJOTE, W OcCTaromecss oOpe3kd 000JOueK BBIBOASATCA U3
TEXHOJIOTUYECKOTO IMOTOKA.

BesomacHble ¢ TOYKM 3peHHsS KPUTUYHOCTH pe3epByapbl (HApUMEp, MAJOr0 HaMETpa,
KOJIBLIEBBIE WM TPSMOYTOJNBHBIE PE3€pPByapbl), CIELUAIPHO MPEIHA3HAUCHHBIE WM
[IOJITOTOBJICHHBIE ISl UCTIONB30BAaHMUS HAa YCTAHOBKE MO MepepaboTKe, KaK OHU OIpEeIICHBI
BBILIE, JJI PACTBOPEHUS OOJYUYEHHOTO SIIEPHOTO TOILINBA, KOTOPBIE CIIOCOOHBI BHIICPKHBATD
ropsiuyt0, BBICOKOKOPPO3HOHHYIO JKHIKOCTb W MOTYT JAWUCTAHLHMOHHO 3arpyaTbCsi H
TEXHIUYECKH 00CITYKUBaThCA.

JKCTPAKTOPHI U 000PYAOBAHHUE AJISI IKCTPAKIUU PACTBOPHUTEIEM

BBOJHOE 3AMEYAHUE

B 3KkcTpakTopsl ¢ pacTBOpUTENEM IIOCTYNAET KakK pPacTBOpP OONYyYEHHOTO TOIUIMBA W3
JIMCCOJIBBEPOB, TaK M OPraHMYECKUI DPACTBOpP, C TOMOIIBIO KOTOPOTO pa3lelsIFoTCs ypaH,

HJIYTOHI/Iﬁ " TMPOAYKTHI ACICHUA. O60pyI[OBaHI/Ie UL SKCTPAaKIHU PaCTBOPUTCIIEM 0OBIYHO
KOHCTPYUPYCTCA TaKUM 06p330M, YTOOBI OHO YAOBJICTBOPAJIO KECTKUM I3KCIUTYAaTAllUOHHBIM
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TpeOOBaHMAM, TAKUM, KaK UTUTEIBHBIH CPOK CITY:KObI 0€3 TEXHHIECKOTO OOCTYKUBAHHS HITH
JieTKask 3aMEHSEMOCTh, MPOCTOTA B OKCIUTyaTAllMM M YMPABICHUH, a TaKkKe TMOKOCTh B
OTHOIIICHUY U3MEHEHHS T1apaMeTpoB Tporiecca.

CrienuanbHO MpeAHa3HAYCHHBIC WM TIOATOTOBICHHBIE 3KCTPAKTOPHI C PACTBOPHUTENIEM, TaKHUE,
KaK HacaJIOYHble WM MYJIbCAIIMOHHBIC KOJIOHHBI, CMECHUTENHLHO-OTCTOMHBIC almaparhl N
LEHTPOOEKHBIC KOHTAKTHBIC AamliapaThl JJIS HMCIOJIBb30BaHUS Ha YCTAHOBKE 1O 00paboTKe
OOJIyU4ECHHOTO TOIDIMBA. OKCTPAKTOPHI C PACTBOPUTENIEM JIOJDKHBI OBITh YCTOWYHMBBI K
KOPPO3HOHHOMY BO3JICHCTBHIO a30THOW KHCIOTHL. DKCTPAKTOPBI C PACTBOPUTENEM OOBIYHO
W3TOTABJIMBAIOTCS C  COOJIOJICHWMEM YpEe3BBIUAHO BBICOKMX TpeOoBaHMN  (BKITIOYAS
MPUMCHEHHE CICIUATIbHBIX METOJIOB CBAPKH, MHCIIEKIIHIA, 00SCTICYCHNE U KOHTPOJIh KAueCTBA)
U3 MaJOyIJePOAUCTBIX  HEPXKABCIONMX  CTANCH, THTaHa, I[MPKOHUS WIH  JAPYTUX
BBICOKOKAYECTBEHHBIX MAaTEPHAIOB.

XuMHu4eckne pe3epByaphbl ISl BbIIEPKUBAHUSA WJIM XPaHEHUS
BBOJHOE 3AMEYAHUE

Ha aramne 3KkCTpakiMu pacTBOPHTEIEM 00pa3yrOTCs TPH OCHOBHBIX TEXHOJOTHYECKHX TMOTOKA
JKUIKOCTH. PesepByaphl [Ulsl BBIICPKUBAHHUS WM XPAHEHUS MCIOJB3YHOTCS B JaJbHEHUIIEH
00paboTKe BCEX TPEX MOTOKOB CIEAYIOIIUM 00pa3oM:

a) pacTBOp UYHCTOTO A30THOKHCIOTO YypaHa KOHIIEHTPHPYETCS BEHIMapUBaHHEM U
MIPOUCXOUT TIPOIIECC MCHUTPAILNH, TJIe OH MPEBPAIACTCS B OKCHI YpaHa. DTOT OKCH]I
MTOBTOPHO HCIOJB3YETCS B AICPHOM TOILITMBHOM ITHUKJIE;

b)  pacTBOp BBICOKOAKTHBHBIX MNPOAYKTOB  JIENEHUS OOBIYHO  KOHLEHTPHPYETCS
BBIIIAPMBAHUEM M XPAHUTCS B BUJI€ KOHLIEHTPUPOBAHHOM XKUAKOCTH. DTOT KOHLEHTpAT
MOXKET BIIOCIEACTBUU TPOWUTH BBIAPHBAaHUE WM OBITH TpeoOpa3oBaH B (opmy,
TIPUTOJIHYIO AJIsl XpaHEHUsI WM 3aXOpPOHEHUS;

c) pacTBOp YUCTOTO HUTPATA ILTYyTOHHS KOHIIEHTPUPYETCS U XPAHUTCS JI0 TTOCTYIUICHHS Ha
JATBPHENIINEe JTarmbl TEeXHOJOTWYEeCKOTo TMporecca. B dacTHOCTH, pe3epByaphl I
BBIJICP)KUBAHUS WM XPAaHCHUS! PACTBOPOB IUIYTOHUSI KOHCTPYUPYIOTCS TaKUM 00pa3oM,
9TOOBI M30€KaTh CBA3aHHBIX C KPUTUYHOCTHIO MPOOJIEM, BO3HHUKAIOUINX B PE3yNIbTaTe
W3MEHEHHWH B KOHIICHTPAIMX WK (hopMe JaHHOTO MOTOKA.

CrienyanpHO TMpeAHa3HaueHHbIE WM MOJATrOTOBJICHHBIE Pe3epBYaph! I BBIICP)KUBAHUS WIH
XpaHeHUs! ISl WCIIOJB30BaHUS Ha YCTAaHOBKE IO MepepadoTKe OOIyYeHHOTO TOIJIMBA.
PesepByaps! 1i1st BEIIEp)KUBAaHUA WA XPAaHEHUS! TOJDKHBI OBITh YCTOHYMBBI K KOPPOSHOHHOMY
BO3/ICIICTBUIO A30THOW KHCIOTHL. Pe3epByaphl /Ui BBIIEPKUBAHUS WM XPaHEHHS OOBIYHO
M3TOTaBIMBAIOTCA U3 TAKUX MAaTepHajioB, KaK MAaJIOYTJIEPOAUCTHIC HEP KAaBEIOLIUE CTallH,
TUTAaH WM LUPKOHUM WM ApPYTrHe BBICOKOKAYECTBEHHBbIE MaTepuanbl. PesepByaphl st
BBIIEPKUBAaHMS WJIM XPAaHEHUS MOTYT OBITh CKOHCTPYHPOBaHBI TaKMM 00pa3oM, YTOOBI WX
9KCIUTyaTalys U TEXHUYECKOe 00CITyKUBaHHE TPOM3BOAMIMCH AUCTAHIIMOHHO, K MOTYT UMETh
CITeIyFoIre 0OCOOCHHOCTH C TOUKH 3PEHHS KOHTPOJIS 32 SIEPHON KPUTHYHOCTHIO!

1) OOpHBIM SKBHUBAJICHT CTCHOK WJIM BHYTPEHHHX KOHCTPYKIIMHA paBeH IO MEHBIICH
Mmepe 2%, 1mbo

2)  IWMIMHOPUYECKHE pe3epByapbl MMEIOT MakCHUMalbHBIA auamerp 175 MM (7 mroitmoB),
mbo

3) HOPSIMOYTOJIBHBINA WJIM KOJIBLIEBOM DPE3EpBYap MMEET MAKCHUMAIbHYIO LIMPUHY 75 MM
(3 motima).



3.5.

3.6.

CucreMa KOHBEpCHH HUTPATA IVIYTOHHUA B OKCH/L
BBOJHOE 3AMEYAHUE

Ha GonbIMHCTBE YCTAHOBOK MO MepepabOTKe STOT KOHEUHBIN MPOIECC BKITIOYAET KOHBEPCHIO
pacTtBopa HUTpaTa IUTyTOHHS B JBYOKHCH IUTyTOHHS. B 9HCIIO OCHOBHBIX OIeparii 3TOTO
mporiecca BXOT: XpaHCHHE W KOPPEKTHPOBKA MCXOIAHOTO TEXHOJOTMUYECKOTO MaTepHaa,
OCaXKJICHUE U Pa3ZIeTICHUE TBEPAOH U KUIKOU (ha3bl, MPOKAIMBAHKE, O0OpaIICHUE C IPOTYKTOM,
BEHTHJISIINS, OOpallleHHe C OTXOAaMH U YIIPaBICHHUE MPOIIECCOM.

3aMKHYTBIC CUCTEMBI, CIICIUAIBLHO MPEeIHA3HAYCHHBIC WIH TOATOTOBICHHBIC JJISI KOHBEPCUHU
HUTpaTa IUTyTOHUS B OKCHI TUTyTOHUS, B YaCTHOCTH, 00OPYIOBaHHBIE TAKUM 00pa3oM, YTOOBI
n30eKaTh MOCTIDKEHHS KPWUTHYHOCTH W PpaJWalOHHBIX 3(PQEKToB, a TakKe CBECTH K
MUHUMYMY OTIACHOCTH, CBS3aHHBIE C TOKCHYHOCTHIO.

CucreMa KOHBEPCHH OKCH/IA INTYyTOHUSA B METAILI
BBOJHOE 3AMEYAHUE

DTOT TIporiece, KOTOPHIA MOXKET OBITh CBS3aH C YCTAaHOBKOH IO TepepabOTKe, BKIIIOYACT
(ToprupoBaHre ABYOKHCH ILTYyTOHHS, OOBIYHO C MPUMEHEHHEM BBHICOKOAKTUBHOTO (PTOPHUCTOTO
BOJIOPOMA, C I[ENbIO TONydYeHUs (GTopHaa IUIYTOHHS, KOTOPBIA  BIOCIEICTBUU
BOCCTaHABJIMBACTCS C TIOMOIIBIO METAJUTMYECKOTO KaJbIUsI BBICOKOW YHCTOTHI JI0 TOTyUYCHUSI
METAJUTUUECKOr0 TUTYyTOHUS M (PTOpH/Ia KaJbIis B BUJIE IJIaKa. B 4KCII0 OCHOBHBIX Omepaliuii
JTAHHOTO TIpollecca BXOMAT: (TopupoBaHHE (HAmpuMep, ¢ MPUMEHEHHEM O0OpYyIOBaHUS,
COZiepKaIllero  ONaropofHble METATBI WM 3AlUIICHHOrO0 MOKPBITHEM W3  HHUX),
BOCCT2HOBIICHHE MeTaula  (Hampumep, ¢ TNPUMECHCHHEM KEepaMHYeCKUX  THIJIeH),
BOCCTaHOBJICHHE IIJIaKa, OOpalleHue C MPOIYKTOM, BEHTWIAIMS, OOpAIICHUE C OTXOJIAMH H
YIPAaBJICHHUE MTPOLIECCOM.

3aMKHYTBIe CUCTCMBI, CIIeuuaJIbHO MpeaAHa3HAYCHHBIC niIn IIOAT'OTOBJICHHBIC JUIA
MIPOM3BOACTBA METALIMYECKOTO ILTYTOHMS, B YaCTHOCTH, OOOPYJOBaHHBIE TaKMM O0pa3oM,
9TOOBI M30EKATh TOCTIKCHHUS KPUTHYHOCTH M PaIHAITMOHHBIX 3P PEKTOB, a TAKKE CBECTH K
MUHHUMYMY OIIaCHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

Y cTaHOBKM ISl M3rOTOBJIEHUS TOIJIMBHBIX 3JIEMEHTOB

"V cTaHoBKa JUIS M3rOTOBJICHMS TOILIMBHEIX 3JIEMEHTOB' BKIIFOYACT O60py,I[OBaHI/IGE

a) KOTOpPOEC OOBIYHO HaxXoouTCd B HENOCPEACTBECHHOM KOHTAKTE C TEXHOJIOI'MYCCKUM
IIOTOKOM SAOE€PHOI0 Mar€puajia WKW HCIOCPECIACTBCHHO O6pa6aTI)IBaeT €ro, MiIMn XC
YIIpPaBJECT UM, WA,

b) KOTOPOE TePMETU3UPYET SICPHBINA MaTepral BHYTPU 000JIOUKH.

YceTraHoBKH ISl pa3fieJieHUs] H30TONOB YpaHa W 000pyd0BaHMe, KpOMe AHAJIMTHYECKHX
NPUOOPOB, CIIeLHAIBHO NPeHA3HAYeHHOEe WK MOAT0TOBJIEHHOE /151 3TOr0

IpenMeTsl 000pYIOBAHUS, HA KOTOPbIC, KAK CUHTACTCS, PACIpOCTPAHACTCS 3HAUCHUE (pasbl
"obopymoBaHWe, KpPOME aAHAIUTHUCCKUX MPHOOPOB, CIEIUAILHO TMpeIHA3HAYCHHOS WIH
MIOATOTOBIICHHOE" LTS pa3JieNieH!s] U30TOTIOB ypaHa, BKIIIOYAIOT B ceOst:
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5.1.1.

TI'a3oBbIe lleHTpH(l)yl"I/I U Yy3JIbl I KOMIIOHCHTDBI, CIICHUAJIBHO INPEIHA3ZHAYCHHLIC WJIN
MOATr0oTOBJICHHBIC 1JIS1 UCITIOJIB30BAHUA B ra3oBbIX ueHTpmpyrax

BBO/JIHOE 3AMEYAHUE

l"azoBas neHTpHdyra OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) MMIHHAPA(OB) TUAMETPOM OT
75 MM (3 mroiima) o 400 MM (16 ar0MIMOB) € BEpTUKANBHON IIEHTPAIBFHOIN OCHIO, KOTOPHI(e)
nomenieH(bl) B BaKyyM M BpalIaeTcs(I0TCs) C BBICOKOH OKPY)KHOH CKOPOCTBIO MOpPSIKa
300 m/c wmu Gosee. Jlms mocTwkeHHs OOINBIION CKOPOCTH KOHCTPYKIIMOHHBIE MaTepHalIbl
BPAIIAFOIINXCS] KOMITOHEHTOB JOJDKHBI UMETHh BBICOKOE 3HAUCHHWE OTHOIICHWS MPOYHOCTH K
IUTOTHOCTH, a POTOpHasi cOOpKa M, CIIEAOBATEIbHO, OTACIBbHBIE €€ KOMIIOHEHTHI JIOJKHBI
M3TOTOBJIATBCS. C BBICOKOW CTENEHBI0 TOYHOCTH, YTOOBI pa3daiaHC ObUT MHHUMAalbHBIM. B
OTJIIMYHE OT IPYTUX HEeHTpUu(yT ra3oBas MeHTpUQyTa s oborameHns ypaHa AMeeT BHYTpU
POTOPHOM KaMephbl Bparmaronyrocs(uecs) meperopoaxy(u) B ¢gopme AWCKa U HEMOIBIKHYIO
cucteMy nogadu U oTBoAa rasa UFs, cocTosiryro 1Mo MeHbIIEH Mepe U3 TpeX OTIENBbHBIX
KaHAIlOB, J[Ba M3 KOTOPBIX COENWHEHBI C JIOMATKAMH, OTXOISIIMMH OT OCH pPOTOpa K
nepudepuitHoil YacTH POTOPHONM Kamephl. B BakyymMe HaXOIUTCS TaKKe P BaKHBIX
HEBPALIAIOMINXCS JIEMEHTOB, KOTOPBIE, XOTS M UMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CJIOKHBI B
W3TOTOBJICHUH W HE M3TOTOBJISIOTCS M3 YHUKAJIBHBIX MaTepuainoB. LleHTpudyxHas ycTaHOBKa,
OJTHaKo, TpeOyeT OONBIIOr0 YWCiia 3TUX KOMIIOHEHTOB, TaK YTO HMX KOJMYECTBO MOXKET
CITy’KUTh BOKHBIM HHAWKATOPOM KOHEYHOTO MCIIOIH30BaHMS.

Bpamarwmuecss KOMIOHEHTbI
a)  IlonHble poTopHbIE COOPKU:

ToHKOCTEHHBIE IMIMHAPBI WM PA COSIUHEHHBIX MEXIy cOOOH TOHKOCTEHHBIX LIMJIMHIAPOB,
W3rOTOBJIEHHBIX W3 OJHOTO WM OOJiee MAaTepHaloB C BBICOKMM 3HAUYEHHEM OTHOLICHHS
MPOYHOCTH K INOTHOCTH, yKazaHHbIX B [IOSCHUTEJIIBHOM 3AMEUYAHUWMU k HacTosieMy
pasneny. CoewHEHHE IWIMHAPOB MEXKITY COOOH OCYIECTBISICTCS TPH TOMOIIMNA THOKHX
CHIB(OHOB WM Kojiell, omucaHHbIX B ¥acTw 5.1.1.c¢) Hmxe. CoOpaHHBIM POTOp HMeEeT
BHYTPEHHIOIO(ME) IeperopoIKy (1) 1 KOHIIEBBIE y3JIbl, OMUCaHHbIC B YacTsx 5.1.1.d) u ) Huxke.
Opnnako noHast cOopka MOYKET OBITh ITOCTABJICHA 3aKa3UMKy B YaCTHYHO COOPAHHOM BHUJIC.

b)  Portopusie TpyOBI:

CriermuansHO TIpeTHa3HAuYCHHBIE WITH ITOATOTOBIICHHBIE TOHKOCTEHHBIE MIMHIPEI ¢ TOIIIUHON
crenku 12 mm (0,5 mroiiMa) wiu MeHee, nuamerpoMm OT 75 MM (3 mroiima) mo 400 Mm
(16 mro¥iMOB), W3TOTOBIICHHBIE W3 OJHOTO WM 0Ojiee MaTepUalioB, WMEIOIINX BBICOKOE
3HAYCHWE OTHOIIEHWSI TIPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B [IOSCHUTEJIBHOM
3AMEYAHUU x HacToAIEeMy pasaerny.

C) Koumbna nimm cunbhoHsI:

KomrmoHeHTsI, crienualibHO NpeHA3HAYCHHBIC WITH TTOATOTOBJICHHBIC JUI CO3J[aHUS MECTHOM
OMOPBI JUIS POTOPHOM TPyObl WM COEAUHEHHS psiga pOTOpHBIX Tpy6. CHib(hOHBI
MIPEICTABIIIOT COO0M KOPOTKWE MWIMHAPHI ¢ TommuHOH creHkd 3 MM (0,12 mroliMa) wmm
MeHee, quameTpoM oT 75 MM (3 mroiima) o 400 MM (16 nroiiMoB), UMEOIIMX OAWH rodp H
W3rOTOBJICHHBIC W3 OJIHOTO W3 MAaTepHAaloB, HMEIOIIMX BBICOKOEC 3HAYCHHUE OTHOIICHHS
MIPOYHOCTH K IUTOTHOCTH, yKa3aHHEIX B [IOSICHUTEJIBHOM 3AMEYAHUNMU k HactosmemMy
pazneny.
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d)  Ileperopoaku:

Kommonentsl B opme mucka auamerpoM oT 75mm g0 400 MM (ot 3 mo 16 mroiimoB),
CHEIUATIbHO TMPEAHA3HAYCHHBIC WM MOJTrOTOBJICHHBIC Ui YCTAaHOBKM BHYTPH POTOPHOMU
TpyOBI NEHTPU(YTH C TETBI0 H30JIUPOBATh BHIMYCKHYIO KaMepy OT TJIABHOW pa3/IelUTEILHOM
KaMepbl ¥ B HEKOTOPBIX CIIydasx IS yiydineHus nupkynsiuun ra3za UFg BHYTpU TaBHOM
pa3eNUTEeNbHON KaMepbl POTOPHOW TPYOBI M HM3TOTOBJICHHBIC W3 OJHOTO W3 MaTEpPHANIOB,
HMEIOIINX BBICOKOE 3HAYCHHE OTHOIICHHS TMPOYHOCTH K IUIOTHOCTH, YKAa3aHHBIX B
I[MOACHUTEJIBHOM 3AMEYAHUNU x HacTosIIIIEMyY pa3eiy.

e)  BepxHue/HMWKHUE KPBIIIKH:

KommonenTsl B ¢opme aucka muamerpom ot 75 MM (3 mroiima) no 400 mm (16 mroiiMoB),
CIICLMAIBHO TpeIHAa3HAUCHHBIE WIIM MOATOTOBICHHBIE TakUM 00pa3oM, 4YTOOBI TOYHO
COOTBETCTBOBATb JUAMETPy KOHLIOB POTOPHOI TpyOwl M Onmaromaps 3ToMmy yaepxusatbk UF
BHYTpHU €€. DTH KOMIIOHEHTHI HCIIOJIB3YIOTCS UIS TOTO, YTOOBI MOJIEPKUBATH, YACPKUBATH
WM cofepkaTth B ceOe Kak COCTAaBHYIO YacTb 3JIEMEHTHl BEPXHEro MOALIMITHHUKA (BEPXHSIS
KpbIIKA) WJIM CIOY)XUTb B KayecTBE Hecylled 4YacTW BpAILAIOLIMXCS DJIEMEHTOB
NIEKTPOBUrATEIIS M JIEMEHTOB HIDKHETO ITOIIUITHUKA (HYDKHSIS KPBIIIKA), ¥ U3TOTOBILIIOTCS
U3 ONHOTO W3 MAaTepHalioB, HMMEIOIIMX BBICOKOE 3HAUYEHHE OTHOLICHUS IPOYHOCTU K
wioTHocTH, YKkazaHHbIX B [IOAACHUTEJIBHOM 3AMEYAHUWMU k HacTosimeMy pa3aeny.

[NOACHUTEJIbBHOE 3AMEYAHUE
J71s1 Bpalnaronmxcst KOMIIOHEHTOB LEHTPU(YT UCHONB3YIOTCS CISAYIOIINE MaTePHAIIBL:

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

b) AJIIOMHHUECBBIC CIIJIaBbl, UMCHOIIIHC MaKCI/IMaJILHHﬁ npe,ueﬂ HpO‘-IHOCTI/I Ha paCTH)KeHI/Ie
2 o
0,46 x 10° H/v? (67 000 dyHT/KB. mH0iiM) 1 Goree;

c) BOJIOKHUCTBIE (HUTENOJOOHbIE) MaTepHaibl, NPUTOAHBIE I HCIONB30BaHUS B
KOMITO3UTHBIX CTPYKTypax M HMEIOIIME 3HAYEHUS YJEIbHOTO MOAYJSA YIPYTrocTH
123x10°M wmm Gomee M MAaKCHMANBHOrO YAEHBHOTO Mpeiena NpPOYHOCTH Ha
pactsokerne 0,3 x 10°m i Gomee ("yoedbHBIA MOIyNb YIPYTOCTH" - 3TO MOZYIb
IOmura B H/Mz, JICTICHHBIN Ha yNIeNbHbBIN Bec B H/M™; ""MakCUMabHBINA yICTbHBIN Mpeaes
MIPOYHOCTH HA PACTSLKEHUE" - 3TO MAKCUMAIIbHBIN MpeJiesl MPOYHOCTH Ha PACTSKEHUE B
H/MZ, JICIICHHBIN Ha YICITEHBIA BEC B H/M3).

CraTnueckue KOMIOHEHTDI
a) TlommunHuKY ¢ MarHUTHOM MOJBECKOM:

CrienuansHO TpeHa3HauYeHHbIE WK MTOIrOTOBJICHHBIE TTOITUITHUKOBBIE Y3JIbI, COCTOSIINE U3
KOJIBIIEBOTO MarHuTa, IOJBEIICHHOTO B 000HME, coaepikarieid IeMIIPHUPYIONIyI0 Cpemdy.
Oboiima wm3rotoBmsiercst w3  croiikoro k UFg wmarepuana (cm. IIOSICHUTEJIBHOE
3AMEYAHUE « pazgeny 5.2.). MarHuT coemuHSETCS C IOJIOCHBIM HAaKOHEYHUKOM HIIH
BTOPHIM MAarHUTOM, YCTaHOBJICHHBIM Ha BEpXHEH KpBIIIKE, OMHCAHHOW B pasmene 5.1.1. e).
Maruutr MoeT uMeTh (JOpMy KOJIbI[A ¢ COOTHOIICHHEM MEXKIy BHEIIHUM M BHYTPCHHHM
JIaMeTpaMuy, MEHBIIMM WU paBHbIM 1,6:1. MarHut MO>XeT UMeTh (JOopMy, 00ECIICUHBAIOIITY IO
HadanbHyto npoHunaemocts 0,15 I'a/m (120 000 equann CI'C) wmm Gornee, WM OCTATOYHYIO
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HaMarHu4deHHocTs 98,5% wnu Oornee, WIM NPOU3BEACHHE HMHAYKIMH HAa MaKCHMaJbHYIO
HanpskeHHocTh mons Goree 80 kJk/M® (10'Tc.D). KpoMe OOBIMHBIX CBOWCTB MaTephana,
HEOOXOIUMBIM IPEIBAPUTENBHBIM YCIOBUEM SBJIICTCS OIPAaHMYCHHUE OYEHb MAaJIbIMU
nonyckamu (mexHee 0,1 mm wmmm 0,004 mroiimMa), OTKJIOHEHHS MAarHMTHBIX OCed OT
TeOMETPHYECKHX OCel MK obecriedeHne 0co00i FTOMOTeHHOCTH MaTepualia MarHuTa.

b)  IommmmHukw/nemmdepsi:

CrienuanbHO TIpefHa3HAUYeHHbIE WM IIOJITOTOBJICHHBIC MOJIINITHAKN, COJEPIKAIHe Y3ell
OCBH/YIUTOTHUTEIILHOE KOJIBII0, CMOHTHUPOBaHHEIN Ha nemrdepe. Ock OOBIYHO MPEICTABISACT
cO0Ol BaJl U3 3aKaJCHHOW CTajdM C OJAHWUM KOHIIOM B (pOopMe MOIyC(epshl, U CO CPeACTBAMU
IOJICOETMHEHUS K HIDKHEW KpBIIIKe, ONUcaHHoi B paszene 5.1.1. e), Ha apyrom. Ban, ogHako,
MOXKET OBITh COCIUHECH C THAPOAWHAMHYECKAM IMOMIMHITHAKOM. Kombio mMeer dopmy
Ta0JIeTKH ¢ TONTyc(HEepUIeCKUM yriTyOlIeHHEeM Ha OJTHOM MOBEPXHOCTH. DTH KOMIIOHEHTBI YacTO
MOCTABJISIOTCS OT/ACBHO OT JeMiiepa.

C) MornekyspHBIE HACOCHI:

CreuuanbHO TPEeNHA3HAUYCHHBIC WM IOATOTOBJICHHBIC IWIMHIAPBHL C BBITOYEHHBIMU WU
BBIIABJICHHBIMM BHYTPU CIHPAJIbHBIMU KaHABKAMM U C  BBICBEPJICHHBIMH BHYTPHU
OTBEPCTUSIMHU. TUIIOBBIMU pa3MepaMHU SBJISIOTCS CIEAYIOIINAE: BHYTPEHHUN AMaMeETp OT 75 MM
(3 mroiima) mo 400 MM (16 mrotimMoB), TommmHa creHkd 10 mm (0,4 moroiima) wim Gonee,
JUTMHOW, pPaBHOW muamerpy wim Oombime. KaHaBkH OOBIYHO WMMEIOT TPSIMOYTOJIHHOE
roriepeuHoe ceueHue u rryouny 2 mm (0,08 maroitma) mmu 6onee.

d) CraTopbl IBUTATENCH:

CrienuanbHO TpeAHA3HAYCHHBIC WM TIOATOTOBJICHHBIE CTaTOPBI KOJIBIIEBOM (OPMBI ISt
BBICOKOCKOPOCTHBIX MHOTO(A3HBIX THCTEPE3UCHBIX (MM PEAKTUBHBIX) AJICKTPOIBUTATEIICH
MEPEeMEHHOT0 TOKa JJIsi CHHXPOHHON pPabOThI B YCJIOBUSAX BaKyyMa B JHAara3oHE YacTOT
600-2000 I'm 1 B guamazone momrHOcTed 50-1000 BA. Craropsl cocTosT u3 MHOTO(A3HBIX
00MOTOK Ha MHOTOCJIOHHOM KEJIC3HOM CEpACYHHKE ¢ HU3KUMH TIOTEPSMH, COCTABJICHHOM U3
TOHKHUX TUIACTUH, 00b14HO ToNmHou 2,0 MM (0,08 mrotima) uim MeHee.

e)  Kopmyca/mpuemuuku nentpudyru

KomroneHTs!, crienuanbHO MMpeHa3HauYeHHbBIE WITH TTOITOTOBICHHBIC /TSI Pa3MeIlleHHs B HUX
cOOpKH POTOPHOH TPYOBI Ta30BO# IeHTPUGYTH. KOpImyc COCTOMT M3 JKECTKOTO IMHJIMHIpPA C
TommmHoM crenku 10 30 MM (1,2 mroliMa) ¢ TPEUU3MOHHO 00PaOOTaHHBIMU KOHITAMH JIJIS
YCTAaHOBKM TIOMIIAITHAKOB W C OJHUM WM HECKOJbKMMH (DIaHIAMH JJIsi MOHTaXa.
O0paboTaHHbIe KOHITBI TAPAJUIENBHBI APYT APYTy W TEPIEeHAWKYISPHBI MPOIOIBHON OCH
mHapa B npenenax 0,05 rpagyca unu MeHee. Kopiryc MOXeT Takke MpecTaBiIsiTh cOOOH
KOHCTPYKIIHIO STYEUCTOr0 THIIA JJIs pa3MEIICHUS B HEM HECKOJBKHX POTOPHEIX TpyO. Kopmyca
M3TOTABIMBAIOTCS U3 MaTepPHAIOB, KOppo3uecTonkux K UFg, HiTH 3auIaroTcst MOKPBITHEM U3
TaKNX MaTepHaJIoB.

f) JloByku:

CrienanbHO TIpeHa3HAYeHHBIC UTH TMOATOTOBIICHHBIE TPYOKH BHYTPEHHHM AHAMETPOM [0
12 mm (0,5 mroitma) st m3Bneuenns raza UFg w3 poropHoii TpyObI o Meromy TpyOku Iluto
(T.e. c OTBepCTHEM, HATPABIICHHBIM Ha KPYTOBOW MOTOK T'a3a B POTOPHOM TpyOe, K MpUMeEpy,



5.2

5.2.1.

MOCPEJCTBOM M3rM0a KOHI[A paJUaIbHO PACIOJIOKCHHOW TPYOKH), KOTOPBIE MOXHO
MIPUKPETIUTh K IIEHTPAJIBHOM CUCTEMe W3BJIeUeHHs Tra3a. TpyOKH M3rOTOBIICHBI U3 MAaTEPHAIIOB,
kopposuecTorikux Kk UFg, Wiv 3aluiaroTcs MOKPHITUEM U3 TAKUX MATEPHAJIOB.

CrnenuaabHO TNpeAHa3HAYEHHbIe WM TOArOTOBJIEHHBbIE BCIIOMOTraTesibHbIE CUCTEMbI,
00opy/0BaHNe U KOMIIOHEHTBI JJIsl MCI0JIb30BAHUS HA ra30LeHTPUPYKHOI yCTaHOBKe
110 000r AIIEHHIO

BBOJIHOE 3AMEYAHUE

BcnomorarensHble cructeMbl, 000pYAOBaHHE U KOMIIOHEHTHI I'a30LEHTPU(YKHON YCTaHOBKH
110 00OTAIIEHUIO TIPE/ICTABIISIOT COOOH CHCTEMBI YCTaHOBKH, HeoOXxomumble [yt iogaun UFg B
IEeHTpUGYTH, I CBS3M OTHCIBHBIX IEHTPUGYT MEXmay Cco00M C TeNbl0 00pa3oBaHU
KacKkamoB (WIM CTyIEHEH), YTOoOBI TOCTUYH OOJie€ BBICOKOTO OOOTAIEHUS M W3BIICYD
"mpoaykt" u "xBocthl" UFs u3 meHtpudyr, a Takxke oOopymoBaHHE, HEOOXOAUMOE IS
MIPUBEICHUS B IeHiCTBUE IEHTPU(YT WK TS YIIPABICHHUS yCTAaHOBKOM.

OO6prano UF¢ ncmapsiercss u3 TBEpAbIX BEIIECTB, MOMEIICHHBIX BHYTPH MOAOTPEBAEMBIX
ABTOKJIABOB, W TMOJAaeTCs B Tra3o00pa3Hoi ¢opMe K MEHTpUdyraMm uepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOorpoBomoB kackama. "llpomykt" m "xBocThl" UF4, mocTymaromme w3
HneHTpudyr B BUAE Ta3000pa3HbIX TOTOKOB, TAKXKE MPOXOAAT Yepe3 CUCTEMY KOJUIEKTOPHBIX
TpyOOMPOBOJIOB Kackaaa K XOJOMHBIM 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
COCTOUT M3 MHOTHX ThICAY LEHTpU(Yr, COOpaHHBIX B  KacKajabl, CO3JAIOTCA
MHOTOKUJIOMETPOBBIE KOJJICKTOPHBIE TPYOONPOBOBI KACKAIOB C THICSYaMHU CBAPHBIX IIBOB,
MpUYEM CXeMa OCHOBHOM YacTH UX COCAWHEHHH MHOTOKpAaTHO moBTopsercs. ObopynoBaHue,
KOMIIOHEHTBI M CHCTEMBI TpPyOONPOBOJOB H3TOTOBISIIOTCS C COOJIOACHHEM BBICOKHX
TpeOOBaHUH K BaKyyM-TUIOTHOCTH U YHUCTOTE 0OPaOOTKH.

CucreMbl oaa4Yu/cHCTEMBI 0TBO/A "'MpoayKTa' U ""XBOCTOB"

CHCHH&HBHO MNpEAHA3HAYCHHBIE WM  MOATOTOBJICHHBIEC  TEXHOJOIMYECKHUE  CHUCTEMBI,
BKJIIOYAKOIIHE:

MUTAIONIME ABTOKIABBI (MM CTaHIMK), WCHoNb3yemble i nogaun UFs B kackasl
neaTpudyr npu gasireaun 10 100 kIla (15 GyHT/KB. qr0iiM) 1 Ipu CKOpOCTH 1 KT/4 Wimn
Ooutee;

JecyOnmMMaTopsl (MM XOJIO/IHBIE JIOBYIIKH), UCTONb3yeMble Juisi BbiBenenus UFg w3
kackaaoB npu aasienuu 1o 3 klla (0,5 pyHT/KB. mroiim). JlecyOauMaTopbl CIOCOOHBI
oxnaxaareest 10 203 K (-70°C) u narpesatscest 10 343 K (70°C);

crannuy "mpoaykta' u "XBocToB", wucmonmbdyemble i nepememieHust UFg B
KOHTEHHEPBL.

OT1a ycTaHOBKa, 000pyA0BaHUE U TPYOOIIPOBO/IBI MOITHOCTHIO U3TOTABIMBAIOTCSA U3 CTOMKUX K
UF¢ wmarepmanoB wnu 3aumiiarorcss mokpbitneM u3 HuXx (cM. TTOSACHUTEJIBHOE
3AMEYAHUE « pamHOMYy pa3zzmeny) C COONIONEHWEM BBICOKMX TpeOOBaHUHM K
BaKyyM-IUIOTHOCTH ¥ YUCTOTE 0OpPabOTKH.
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5.2.2.

5.2.3.

5.24.

ManiyHHbIE CHCTEMBbI KOJUICKTOPHBIX prﬁOl’lpOBO)IOB

CrenpanbHO TIpeHAa3HAuYeHHbIE WM TIOJIrOTOBIICHHBIE CHCTEMBI TpPyOOIPOBOJOB U
KOJUTeKTOpOB s yaepxkanus UFg BHyTpu ULeHTpU(YKHBIX KacKajoB. OTa CeTh
TpyOOIPOBOJIOB OOBIYHO MPECTABISCT COOO0M CUCTEMY C "TPOHHBIM" KOJUIEKTOPOM, U KaXKaast
neHTpudyra coeIMHeHa ¢ KaXIbIM U3 KOJUIEKTOpOB. ClleIoBaTebHO, CXeMa OCHOBHOM YacTH
WX COCITUHEHUS MHOTOKPATHO MOBTOpsieTcsl. OHA MONHOCTHIO U3TOTABIMBACTCS U3 CTOMKUX K
UF¢ marepuano (cMm. [NOSACHUTEJIBHOE 3AMEYAHUE k Hactosmemy pasaeny) c
COOITIOZIGHUEM BBICOKHX TPeOOBaHUH K BAKyyM-IUIOTHOCTH U YHCTOTE 00PaOOTKH.

Macc-ciekTpoMeTpbl/UcTOUHNKH HOHOB 115 UF,

CrenuanbHO NpeJHa3HaYeHHbIC WM IOATOTOBJICHHbIE MATHUTHBIE MM KBaAPYIIOIbHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMON Macchl,
"npoaykra" wnu "XxBocToB" M3 ra3oBbIX MoTOKOB UFg m obmamaromue momHbIM HabopoM
CIIEIIYIOIINX XapaKTEePUCTHK:

1. yIenbHas pa3pelaronias crnocoOHOCTh o Macce cBbie 320;

2. coacpKar HCTOYHHUKH HOHOB, HW3TOTOBJIICHHBIE HW3 HHXpOMa HWJIM MOHECIA WU
3allIMIICHHBIC ITIOKPBITUEM M3 HUX, UJIU HUKCIIMPOBAHHBIC,

3. cofiepkaT HOHU3AIMOHHBIE HCTOYHUKH ¢ OOMOAapIMPOBKOH IEKTPOHAMH;

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJId U30TOMMHOI'O aHAaJIn34.

IIpeoGpa3oBaTei 4acTOTHI

[IpeoOpazoBarem d9acToThl (Takke W3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CIICHUAJIBHO MPECAHASHAYCHHBIC WJIM IOATOTOBJICHHBLIC JIA MUTAHUA CTATOPOB Z[BHFaTCJ'Ieﬁ,
OIPENCNICHHBIX B momanyHKTe 5.1.2. d), WM 4YacTH, KOMIOHEHTHI M TOJCOOPKH TaKUX
peoOpa3oBareell 9acTOThI, 00JIATAOIIHE ITOTHBIM HAOOPOM CIIEIYIONINX XapaKTEPUCTHK:

1. MHoro(a3Hbli BeIxo[ B nuanasone ot 600 go 2000 I'm;

2. BBICOKasI CTAOMIIEHOCTS (co cTabmmm3anueit yactotsl myqrre 0,1%);
3. HU3KHE HeNTMHEHHbIe NCKakeHns (MeHee 2%); 1

4.  koad¢unmeHT noiezHoro Aedcteus cabie 80%.

[NOACHUTEJIbBHOE 3AMEYAHUE
[lepeuncnennoe Bbllle 00OpPYyAOBaHME BCTYMAaeT B HEMOCPEACTBEHHBI KOHTAaKT C
TexHonornueckuM razoM UFs nnm HemocpeAcTBeHHO ympaBiseT paboTod LEHTPUPYT H

MIPOXO’KAEHUEM ra3a OT IeHTPUYTH K IEHTPUPYTe U U3 Kackaja B KacKaj.

Kopposzuecroiikne k UFg Marepuansl BKIIIOYAIOT HEP)KABEIOIIYIO CTallb, AIIOMHUHHUH,
AJIFOMHMHHEBBIE CIUIaBbl, HUKEJIb WIH CIIaBEL, coaepkaume 60% u Gonee HUKES.
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5.3.

5.3.1.

5.3.2.

5.3.3.

5.3.4.

CrnenuaabHO TNpeIHA3HAYEHHbIe WJIM TOATOTOBJEHHbIe COOPKH M KOMIIOHEHTBHI ISl
HCTI0JIL30BAHUSI TPH ra3oau(¢y3HoHHOM 000TraleHUH

BBO/JIHOE 3AMEYAHUE

[Ipu razomndPpy3noHHOM METOAE pasneieHus] N30TOIOB YpaHa OCHOBHON TEXHOJIOTHICCKOM
cOOpKO# SIBIISIETCSI CIIENMANBHBIA MTOPHUCTHIA ra3oaud@y3rnoHHBIN Oapbep, TEerIo00MEeHHHK
JUTSL OXJIKICHUS Ta3a (KOTOPBI HArPEBACTCSI B TIPOLIECCE CIKATHUS ), YIUIOTHUTEIIBHBIC KIIATIAHBI
U peryjHpylolide KJamaHpl, a Takxke TpyOompoBoabl. [lockombky B razoauddy3roHHOM
TEXHOJIOTUH UCTIoNb3yeTcs mectudropucterit ypan (UFg), Bce o0opymoBaHue, TpyOOITPOBOIBI
Y TIOBEPXHOCTH M3MEPUTEIHLHBIX MPHOOPOB (KOTOPBIE BCTYMAIOT B KOHTAKT C Ta30M) JIOJKHBI
W3TOTABIMBATECSI W3 MAaTepUalioB, COXPAHSIOMMX CTa0WIbHOCTH mpu KoHTakTe ¢ UFs.
lazomuddy3ronHas ycTaHOBKa COCTOMT W3 psAfa TaKUX COOPOK, TaK 9TO MX KOJIMYIECTBO
MOJKET OBITH Ba)KHBIM ITOKa3aTeJIEM KOHEYHOIO MpeaHasHa4YCHMA.

I'azomudpyznonnsie 6apbepbl

a)  CreumanbHO TpeAHA3HAYCHHBIC WIIM TIOATOTOBJICHHBIE TOHKHE, IOPUCTBIE (HIBTPHI C
pasmepom nop 100-1 000 A (anrctpem), Tommmuoi 5 MM (0,2 m0iiMa) WM MeHbIIE, a It
TpyOuaTeix (opMm mmamerpom 25 mMm (1 mroifiM) WM MEHBIE, W3TOTOBIICHHBIE W3
METAJUTMYECKHX, TTOJTMMEPHBIX WM KepaMHIECKUX MaTtepuaioB, kopposuectoiikux k UFg, n

b)  cmennanbHO TMOATOTOBJIEHHBIE COCAWHEHUS WIM IOPOIIKU UL W3TOTOBJIEHHS TaKHX
¢ueTpoB. Takue coeqHEHNS U MTOPOIIKH BKIIFOYAIOT HUKEJh WK CILIaBbI, coaepskaue 60%
wim Oojee HUKeNs, OKCUI amomuHusi wim croiikue K UFg mOomHOCTBIO (TOpHpOBaHHEBIE
YTJICBOAOPOAHBIE TIOIUMEPHI ¢ YUCTOTOH 99,9% umm Gonee, pasmepoM vacTuil MmeHee 10 MKM
1 BBICOKOH OJIHOPOJHOCTBIO YACTHIL 10 KPYIMHOCTH, KOTOPBIE CIICIHAIBHO TOATOTOBICHBI ISt
W3rOTOBJIEHUA Ta30Au(Py3HOHHBIX OapbepoB.

Kameps1 nuddyzopos

CrnenuaisbHO TpPETHA3HAYCHHBIC WM TOArOTOBJICHHBIC TEPMETUYHBIC IMIMHAPUICCKHIES
cocynbl muamerpom 6oiree 300 MM (12 mrotiMoB) m mmmHOM 6osee 900 MM (35 AroitMoB), WiH
MPSIMOYTOJIbHBIE COCY/JIbl CPABHUMBIX Pa3MEPOB, UMEIOIINE OJIMH BIIyCKHOM U JIBA BBIITYCKHBIX
naTpyoOka, TuaMeTp KaKIO0ro M3 KOTOphix Oonee 50 MM (2 mroiiMa), JUis TOMEUICHUS B HUX
razomuddy3uoHHBIX 0apbepoB, HM3TOTOBICHHBIE U3 CTOMKNMX K UF¢ MaTepmaioB wiu
3allIMIICHHBIC TTOKPBITUEM M3 HHUX, W NPEAHA3HAYCHHBIC MJII YCTAHOBKHW B IOPHU30HTAJIBHOM
WA BEPTUKATBHOM TIOJIOKEHHH.

Kommnpeccops! u razogyBku

CrermanbHO TpeIHA3HAYCHHBIE WM TIOATOTOBJICHHBIE OCEBBIC, IIEHTPOOEKHBIC WIIH
00BEMHBIE KOMIIPECCOPHI, WIH Ta30yBKH C HPOM3BOIMTENHHOCTHIO HA BCoce | MY/MMH HITH
oonee UFg u ¢ maBneHumeM Ha Bbixone A0 Heckoibkux coteH klla (100 dyHT/KB. mioiim),
MpefHa3HauCHHBIE ATl TOJArOBpeMEeHHOH 3kciutyaraimu B cpexe UFs ¢ anektponBuraresnem
COOTBETCTBYIOIIEH MOINHOCTH WIM 0€3 Hero, a Takke OTIeIbHbIE COOPKH TaKHX
KOMIIPECCOPOB U I'a30/lyBOK. DTH KOMITPECCOPHI U Ta30/1yBKH HMEIOT TIepenaj AaBieHus ot 2:1
10 6:1 u nzroraBnuBarotcs u3 croiikux Kk UFg MaTepralioB MM MOKPHIBAIOTCSI UMU.

YnioTHeHUsT BPAIIAIONIUXCH BAJIOB
CrenpanbHO — TpefHAa3HAYCHHBIE WM [OATOTOBIICHHBIE  BaKyyMHBIE  YIUIOTHEHHUS,

YCTaHOBJICHHBIE Ha CTOpPOHE IIOJa4d M Ha CTOPOHE BBIXOAA J[UIA YIUIOTHEHMs Bala,
COCIMHSIIOIIETO POTOP KOMIIPECCopa MIIK Ta30{yBKH C MIPUBOAHBIM JABUTATENIEM, C TEM YTOOBI
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5.3.5.

5.4.

5.4.1.

00eCrieunTh HAJACKHYI0 TepMETHU3AIMI0, MPEAOTBPAIAIOIIYI0 HATCKaHUE BO3AyXa BO
BHYTPEHHIOIO Kamepy KOMIIpeccopa WM Tra3o0AyBKu, kotopas HamomHeHa UFg. Taxue
VIUTOTHEHUS OOBIYHO TIPOCKTHPYIOTCS Ha CKOpPOCTh HaTekaHHs OydepHOro rasa MeHee
1000 cM*/Mun (60 IlmﬁM3/MHH).

TenmoooMenanKkH 15 oxjaaxkaeaus UF

CrneuuanbHO TpeJHa3HaYeHHbBIE WM MOATOTOBICHHBIE TEIFIOOOMEHHUKH, H3TOTOBIICHHBIE U3
croiikux k UF MarepuanoB miay MOKPHITHIE UMH (32 MCKIIIOUEHHEM HEPXKaBEIOILECH CTajn),
WIM MEIpl0, WIM JIHOOBIM COYETaHHEM 3THX METaVIOB U PACCUUTAHHBIE HA CKOPOCTb
W3MEHEeHUs JaBjeHus, onpeessomero yreuky, meree 10 [a (0,0015 ¢pyHT/KB. qroiim) B yac
mipu iepeniaze nasieHns 100 k[1a (15 GyHT/KB. mEoiim).

CHCIII/IaJIbHO npeuﬂamaqeﬂﬂbie WM MNMOATOTOBJICHHBIC BCIIOMOI'aTe€JbHbIC CHCTEMbI,
oﬁopy)mBa}me " KOMIIOHEHTbBI I HUCINOJb30BAHUSA l'[pl/l l"a3021ﬂ(l)(l)y3l/l0HHOM
o0orameHun

BBOJIHOE 3AMEYAHUE

BcnomorareneHbie  cucTeMbl, 00OpyZOBaHME M KOMIOHEHTHI Ui ra3oandQy3HOHHBIX
YCTaHOBOK MO OOOTAaIICHHIO MPEACTABISIOT COOOW CHCTEMBI YCTaHOBKH, HEOOXOAMMBIE IS
nogaun UFs B razomuddysnonnyro cOOpKy, Ui CBS3U OTAETBHBIX COOPOK MEXIy co0Oil U
00pa3oBaHus KacKaaoB (WIH CTYICHEH) C IMeIbI0 TIOCTEIIEHHOTO TOCTHKEHUS 00J1ee BEICOKOTO
oOoramieHus u u3BneueHus "mpoaykra” u "xsoctoB" UF, u3 quddy3nonnsix kackanos. Beumy
BBICOKOMHEPIUOHHBIX XapaKTEPUCTHK AW(PPY3HOHHBIX KacKaloB Jr00Oe IMpephlBaHHE HX
paboThl, 0COOEHHO MX OCTAHOBKA, IPUBOAT K CEPbE3HBIM IocyeAcTBUSIM. Clie1oBaTeIbHO, Ha
razonuddy3noHHON yCTaHOBKE Ba)KHOE 3HAUCHHWE HMEIOT CTPOroe M IOCTOSHHOE
MOJJIEp’)KaHue BaKyyMa BO BCEX TEXHOJOTHMUECKHX CHUCTEMaxX, aBTOMATHYecKas 3alluTa OT
aBapuil M TOYHOE ABTOMAaTHYECKOE DEryJHpOBaHHE MOTOKa Trasza. Bce 3To0 mpuBOmMT K
HEOOXOIMMOCTH  OCHAIIEHHWS  YCTAHOBKM  OOJBIIMM  KOJWYECTBOM  CIELHAJIbHBIX
HN3MEPUTETIBHBIX, PETYJIUPYIOMINX U YIPABIISIONMX CHCTEM.

O6bruHO UF mcnapsercd M3 HWIMHIPOB, TOMENIEHHBIX BHYTPH aBTOKJIABOB, M IMOJAeTCs B
razoo0pazHoil (opMe K BXOAHBIM TOYKaM HYepe3 CHUCTEMY KOJJICKTOPHBIX TPYOOIPOBOAOB
kackama. "IIpomykt" u "xBoctel" UFs, mnocrymaromme U3 BBIXOOHBIX TOYEK B BHIE
ra3000pa3HBIX MOTOKOB, MPOXOIAT Yepe3 CHCTEMY KOJUIEKTOPHBIX TPyOOIPOBOAOB Kackaja
100 K XOJIOAHBIM JIOBYIIKaM, JTH0O K KOMIPECCOPHBIM CTAHLMSM, TJie Ta3000pa3Hblid IOTOK
UFs o©Xmwkaercss © 3aTeM IOMENIaeTcs B  COOTBETCTBYIOLIME KOHTEHHEPHI IS
TPAaHCHOPTUPOBKM WM  XpaHeHus. llockonmbky razomuddys3noHHas ycTaHOBKa IIO
O0OTAIllCHUI0 HMMEET OOJIBIIOE KOJNMYECTBO Ta3oAu(dy3HoHHBIX COOpOK, COOpaHHBIX B
KacKaJpl, CO3JAIOTCS MHOTOKWJIOMETPOBBIE KOJUICKTOPHbIE TPyOOIpPOBOIBI KAaCKalOB C
TBHICSIYAMH CBApHBIX IIBOB, IPUYEM CX€Ma OCHOBHOM YacTH MX COCIMHEHMH MHOTOKPATHO
noBTopsiercst. OOopynoBaHME, KOMIIOHEHTBI M CHCTEMBI TPyOONpPOBOJOB HM3TOTOBIIIIOTCS C
COOJTI0IGHNEM BBICOKHX TpeOOBaHMI K BaKyyM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

CucreMbl oaavYu/cuCTEeMbI 0TBO/A "'MpoayKTa' U ""XBOCTOB"

CrenuansHO TpeJHA3HAYCHHBIE WM  MOJATOTOBJICHHBIE TEXHOJOTHUECKUE CHCTEMBI,
crniocoOHbIe pabotath nipu naenernn 300 klla (45 QyHT/KB. q10iiM) MM MEHEE, BKITFOYAsT:

MUTAIONINE aBTOKIAaBbl (MM CHCTEMBI), HWCHONb3yemble st momaun UFg B
ra3onudGhy3uoHHBIC KaCKaJIbl;
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54.2.

5.4.3.

5.4.4.

5.4.5.

JaecyOnMMaTopsl (MK XOJIOAHBIE JIOBYIIKH), MCIoib3yeMble s BeiBeneHusi UFg u3
razoan(y3MOHHBIX KacKaJIoB;

cranin oxikenus, rne UFg B rasooOpasHoii Qopme M3 Kackana CKUMaeTcs |
OXJIQXKIAETCS JI0 )KUIKOTO COCTOSHHUS;

crannuy "mpoaykrta" wixd "XBOCTOB", wucmoib3yemble s mepemerienuss UFg B
KOHTEHHEPBL.

CucreMbl KOJLJIEKTOPHBIX TPY0OONIPOBOA0B

CrnenuaibHO MpeTHA3HAYCHHBIC WIIH TIOATOTOBICHHBIC CHCTEMBI TPYOONPOBOJOB U CHCTEMBI
KoiwiekTopoB it ynepxkanws UFgs BHyTpr Tasomnddy3noHHBIX KackagoB. OTa CeTh
TpyOOIIPOBOJOB OOBIYHO MpEACTaBiseT COOON cHUcTeMy C "MBOWHBIM" KOJJIEKTOPOM, TIE
Ka)kJas siuelika coeIMHeHa C KaKIbIM 13 KOJUIEKTOPOB.

BakyyMHbIe cucTeMbI

a)  CreumanpHO TpEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC KPYMHBIC BaKyyMHbIC
MAruCTpaIH, BAKyyMHbIE KOJUIEKTOPBI H BAKYYMHBIE HACOCHI TIPOM3BOUTEIBHOCTBIO 5 M°/MUH
(175 dyT’/mMun) umm Gonee.

b)  BakyyMmHBIC HAcOCHI, CIICIHATLHO MpeTHa3HAUYEHHBIE I paboTel B coaeprkarieii UFq
arMocdepe W M3TOTOBJICHHBIE U3 aTIOMHUHUS, HUKEIS WM CIUIaBOB, cojepkammx oonee 60%
HUKEJIS WIM TOKPHITBIE HMMH. OTH HAacoChl MOTYT OBbITh WM POTALMOHHBIMH, WIH
MOPUTHEBBIMH, MOTYT UMETh BBITECHSIOIINE U (HTOPUCTO-YTIICPOIHBIC YIIOTHEHUSI, & TAKXKE B
HHUX MOTYT TIPHCYTCTBOBATh CIIENUATIbHBIC PA00YHE KUITKOCTH.

CrenuanbHble CTONMOPHBIE U PEryJIHPYIONIHE KJIATAHBI

CHe]_II/IaJII)HO MNpECaHASHAYCHHBIC WM TIIOATOTOBJICHHBLIC PYYHBIC WM aBTOMATUYCCKUC
CTOTIOPHBIC M PETYJIMPYIOIIUE KJanaHbl CHIb(MOHHOTO THIA, U3TOTOBIICHHBIC M3 CTOMKUX K
UFs marepmanos, aumamerpoM oT 40 go 1500 mm (1,5 mo 59 aroitMoB) mjisi yCTaHOBKH B
OCHOBHBIX U BCIIOMOI'aTCJIBHBIX CUCTEMAX I‘a3OZ[I/I(1)(1)y3I/IOHHBIX YCTaHOBOK I10 O6OFaIIIeHI/IIO.
Macc-cniekTpoMeTpbl/HcTOYHNKH HOHOB 1151 UF,

CrienuanbHO NpeTHA3HAYCHHBIC WITH MO/ITOTOBJICHHBIC MATHUTHBIC WA KBAIPYIOIBHBIC MACC-
CIIEKTPOMETPEI, CIIOCOOHBIE TPOU3BOJWTH TMPSIMOM OTOOp TPOO TOJaBaeMON MAacChl,
"mpoaykra" wiam "XBOCTOB" M3 Ta30BBIX MOTOKOB UF¢ m oOmamaromue MOTHBIM HaOOpOM
CIIEYIOIINX XapaKTePUCTHUK:

1. yZeNbHas pa3pelaroas ClocOOHOCTh 10 Macce cBbime 320;

2. coacpikaT HCTOYHUKU HOHOB, HU3TOTOBJICHHBIC HW3 HHUXpOMa WJIM MOHCIA WIN
3AlIUIICHHBIC [TOKPBITUCM U3 HUX, UM HUKCIIUPOBAHHBIC,

3. COJIepKaT MOHU3AIIHOHHBIE HCTOYHUKH C OOMOapIUPOBKOM IEKTPOHAMU;

4. COZEPIKaT KOJUIEKTOPHYIO CUCTEMY, ITPUTOAHYIO JJISl N30TOIHOTO aHAIN3A.
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5.5.

5.5.1.

[NOACHUTEJIBHOE 3AMEYAHUE

[lepeunciennoe BbIme OOOpYIOBaHHME BCTYNAeT B HEMOCPEACTBEHHBIH KOHTAKT C
texHojoruueckuMm Trazom UFs, 1m00 HEmocpencTBEHHO pPEryjMpyeT IMOTOK B IMpenenax
Kackama. Bce moOBepXHOCTH, KOTOpBIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM Ta30M,
LIENMUKOM M3rotaBiuBaroTcs U3 crolkux kK UFg MarepuanoB WM NMOKphIBArOTCA UMH. J[7st
Heneil  paslenioB, OTHOCSIIUXCS K Ta30du(@y3uOHHBIM  YCTpPOHCTBaM, MaTepHabl,
kopposuectoiikue K UFg, BKIIIOUAIOT HEPHKABEIOLLYIO CTajb, AJIOMUHHI, aJIFOMUHHUEBBIC
CIUIaBBI, OKCHJ| aJIFOMHHUS, HUKENb WIH CIUIaBhl, copepkamue 60% wimm Oonee HUKeENs, a
takxe crorikue K UFg IOTHOCTRIO (pTOpHpOBaHHBIE YTIICBOIOPOIHBIC TOJIMMEPHI.

CnenuajbHO npeIHasHAYCHHbIC WX MOJArOTOBJICHHBIEC CHUCTEMBbI, oﬁopynona}me
N KOMIIOHCHTDBI AJIA UCITOJIB30BAHUSA HA YCTAHOBKaX a3pOAUHAMHUYIECCKOI0 odorameHnusi

BBOJIHOE 3AMEYAHUE

B mpomeccax asponuHaMudeckoro oboramieHus cmech razooopasnoro UFg u merkoro rasa
(BOJIOpO WM TENUi) CKUMAETCS U 3aT€M IMPOITyCKAETCsl Yepe3 pasfelisioue 3JIEMEHTHI, B
KOTOPHIX HW30TOIHOE pa3JielieHHe 3aBepIlacTCs TOCPEJCTBOM IOMYYEHHUs  OOJBIINX
IIEHTPOOSKHBIX CHJI TI0 TEOMETPUH KPHUBOJIMHEHHON CTEHKH. YCIIENIHO pa3paboTaHbl IBa
npolecca 3TOro TUMA: IPOLIECC COTUIOBOTO PasZieieHHsl W Mpoliecc BUXpEBOM TpyOku. s
000MX TIPOIECCOB  OCHOBHBIMH  KOMITOHEHTaMH  KacKala pas[elieHus  SBISIOTCS
ITMHIPUIECKHE KOPITyca, B KOTOPBIX Pa3MEIIEeHB! ClIeNHAbHBIE Pa3/IeuTeNIbHbIC SIIEMEHTHI
(coma mnM BUXpEBbIe TPYOKH), Ta30BbIE KOMIIPECCOPBI M TEIUIOOOMEHHUKH VIS yaJICHUS
00pa3yroIerocs Mpu C:KaTuU Tera. [ a’poInHaMUYECKUX YCTaHOBOK TPeOyeTCs IEINbIi
P TaKMX KAacKaloB, TaK YTO HMX KOJMYECTBO MOXKET CIYXKXHTh BaXKHBIM yKa3aTelleM
KOHEYHOT0 MCMOJIb30BaHus. [TockosibKy B aspoarHaMuyeckoM mporecce ucnomnbzyercs UFg,
MMOBEPXHOCTU BCEro 000pY0BaHUs, TPYOOIIPOBOJAOB U U3MEPHUTEIILHBIX MPHOOPOB (KOTOPHIC
BCTYNAalOT B KOHTAKT C Ta30M) JOJDKHBI M3TOTaBIMBATHCS W3 MATEPUANIOB, COXPAHSIOIINX
YCTOMYUBOCTD IpH KOHTaKTe ¢ UFg.

[NOACHUTEJIBHOE 3AMEYAHUE

[TepeuncneHndpie B HACTOSIIIEM pa3zeiic JIEMEHTHI BCTYIAIOT B HETIOCPEIACTBEHHBIA KOHTAKT C
TexHonornueckuMm razom UFg nm00 HemocpencTBeHHO pPErylnHpyHOT TOTOK B Tpeenax
Kackaia. Bce MOBEpXHOCTH, KOTOpHIE BCTYMAIOT B KOHTaKT C TEXHOJOTUYECKUM Ta30oM,
[IEJTMKOM H3TOTaBIMBatoTCs M3 cToWknx K UFg MarepuanoB, WM 3amIdIieHbl TIOKPHITHEM W3
Takux MarepuanoB. J[ns meneil pasnena, OTHOCSIIETOCS K 3JIEMEHTaM a’pOoAMHAMUYECKOTO
oOoramienusi, kopposuecroiikue kK UFg MaTepuaipl, BKIIIOYAIOT Mellb, HEPIKABEIOIIYIO CTallb,
ATIOMWHWH, aIFOMUHUEBBIC CIUIABBI, HWKEIh WM CIDIaBHI, coiepykame 60% wmm Oomee
HUKeJs, a Takoke crorkne K UFg TonmHOCThIO (pToprpOBaHHbIE YIIIEBOJOPOAHBIE TOTUMEPHI.

Pa3nenurebHbIE COILIA
CrienuanbHO TpeIHA3HAYCHHBIC WM MOJI'OTOBIICHHBIC Pa3JICIUTENLHBIC COMIa U MX COOPKH.
PaznenurensHble comia COCTOAT W3 MICIEBUAHBIX M30THYTBHIX KAHAIOB C PaJnyCcoOM H3ruda

menee 1 MM (06wraHO oT 0,1 M0 0,05 MM), KopposuecToiknux Kk UFg, 1 IMEIONTIX BHYTPEHHIOO
PEXKYILYI0 KPOMKY, KOTOpast pa3ieisieT MPOTEKAIOIINA Yepe3 COIUIO Ta3 Ha JBe (PpaKIIuH.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

Buxpesbie TpyokH

CrienanbHO TIpeHa3HAYCHHBIE WM IOJATOTOBIICHHBIE BUXPEBbIE TPYOKHM W WX COOPKH.
BuxpeBbie TpyOKH UMEIOT MUIMHIPUYECKYIO WM KOHYCOo00pa3Hyto (HopMy, M3rOTOBJIICHEI U3
kopposuectoiikux k UFq MaTepuanoB Wi 3alIUIEeHbl TOKPBITUEM W3 TaKHMX MAaTEpPUajoB U
uMeroT auametp ot 0,5 cM 70 4 cM Ipu OTHOIIEHUU JJIMHBI K quametpy 20:1 uiam meHee, a
TaKKe OJTHO WJIK 00Jice TaHTCHIIMAILHOE BXOJHOE OTBepcTHE. TpyOKH MOTYT OBITh OCHAIICHBI
OTBOJIAMH COITLIOBOT'O THIIA HA OJTHOM HJTH Ha 000X KOHIIAX.

INOACHUTEJIbBHOE 3AMEYAHUE

[TuraTenbHbIA ra3 OCTYMAET B BUXPEBYIO TPYOKY MO KACATEIBHOW C OJTHOTO KOHIIA WITH Yepes3
3aKpyYHMBAIOIINE JIOMATKH WM Yepe3 MHOTOYHCIICHHBIC TAHTCHIIMATHHBIC BXOJHBIC OTBEPCTHS
BJIOJIb TPYOKH.

Kommnpeccops! 4 razogyBku

CrienManbHO TPEJAHA3HAYCHHBIC WM TIOATOTOBJIICHHBIC OCEBBIC, IICHTPU(YXKHBIC WIN
00bEMHBIE KOMITPECCOPHl WJIHM Ta30yBKH, H3TOTOBIEHHBIE W3 Kopposuectonkux K UFg
MaTepuaoB, UITH 3allUIIECHHBIE TOKPHITHEM U3 TAKUX MATEPUAIIOB, TPOU3BOIUTEILHOCTHIO HA
BXoze 2 M*/MuH win Goiee cMecr UFg i Hecytiero rasa (BOJOPOJ HII TEIIHif).

I[NTOACHUTEJIbBHOE 3AMEYAHUE
Taxue koMnpeccops! ¥ ra30yBKH OOBIYHO UMEIOT Tepenan Aasienus ot 1,2:1 go 6:1.
Y1/10THeHUs BPALLAIOIIMXCS] BAJIOB

CrermanbHO MpeTHa3HAYeHHBIE MM TOATOTOBJICHHBIC YIUIOTHEHHs BPAINAOIIMXCS BAJOB,
YCTaHOBJICHHbIE Ha CTOPOHE IOJAQYM W Ha CTOPOHE BBIXOJA I YIUIOTHEHHUS Baja,
COEITMHSIIONIETO POTOP KOMIIPECcopa WM POTOpP Ta30AYyBKH C TIPHBOJHBIM JIBHTATENeM, C TEM
yro0bl ~ OOecleunTh  HAASKHYIO  TepMETH3allMio,  MPEJOTBPAILAIONIYI0  BBIXOA
TEXHOJIOTMYECKOTO Ta3a WM HAaTeKaHWE BO3AyXa WM YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOIO
KaMepy KoMITpeccopa M Ta30/yBKH, KoTopast 3arnonHeHa cMecbio UFg n Hecymero rasa.

Tem1000MeHHUKH JJIA OXJIAKIEHUS ra3a

CHG]_[I/IaJ'IBHO NpPpEeAHA3HAYCHHBIC WJIM MMOATOTOBJICHHBIC TGHHOO6MGHHI/IKI/I, H3IrOTOBJICHHBIC U3
KOppOSHCCTOﬁKHX K UF6 MaTCpUaIOB WJIN 3alUIICHHBIC ITIOKPBITUEM U3 TAKUX MATCPUAJIOB.

Koxxyxu pazaejsiionux 3JieMeHTOB

CrneunanbHO NpedHa3HAYeHHbIE WM IOATOTOBJIECHHBIE KOXKYXH DPA3ACISIOIIMX 3JIEMEHTOB,
M3rOTOBJIEHHBIE U3 Koppo3uecToiknx k UFs MarepruanoB WM 3alllMIIEHHBIX MOKPBITHEM U3
TaKUX MaTepHaoB, ISl TOMEICHHUS B HUX BUXPEBBIX TPYOOK MM pa3aeUTeNbHBIX COIE.
I[NTOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXYXH MOT'YT IPEICTABIIATH COOON LMMIMHAPHYECKUE Kamepbl quameTpoM Ooree 300 MM

u amuHoN 6osee 900 MM FITH TIPSIMOYTOJIEHBIE KaMEphl CPAaBHUMBIX Pa3MEpOB B MOTYT OBITh
MpeaHa3Ha4vYCHbI 1JI1 YCTAHOBKH B TOPU30HTAJIbLHOM HUJIN BEPTUKAJIBHOM ITOJIOKCHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

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

CriermuasHO TIpeHA3HAYCHHBIC WM ITOATOTOBJICHHBIE TEXHOJOTHMUYECKUE CHCTEMBI WITH
o0opyIoBaHue 1Jis1 000TaTUTEIBHBIX YCTAHOBOK, U3rOTORJICHHBIC M3 KOppo3uecToikux k UFg
MaTepHUaJIOB, JIM 3AIIUILIECHHBIX TOKPBITUEM U3 TAKUX MAaTEPUAIIOB, BKIFOUAIOIIHE:

a) IMATAOIUEC aBTOKJIABBI, NMEYU WM CUCTEMBI, HCIOJB3YCMBIC JId MIOoJdadun UF6 JUIA
mpoiiecca 00OraIieHus;

b)  mecyOnmmmaropsl (MM XOJOAHBIC JIOBYIIKH), WCIONB3yeMbIe JIJISI  BBIBEIACHUS
Harperoro UFs n3 npouecca oboramieHus Uis OCIeAyOIero nepeMereHus;

c) CTaHLIMM OTBEPXKICHUS WIM OXIWKEHUs, ucrnonb3dyemble s BbiBeneHus UFg u3
mporecca oboramieHus myTeM cxatus u nepeBonia UFg B JKHUIOKYIO WIM TBEPAYIO

bopmy;

d) cranmmm "mpomykta" wim "xBocToB", wucnonblyemble s nepemerueHus UFg B
KOHTEHHEPBL.

CucreMbl KOJVIEKTOPHBIX TPY0OONIPOBOI0OB

CrenmanbHO  TIpegHAa3HA4YeHHBIE WM TOATOTOBJICHHBIE  CHCTEMBI  KOJUIEKTOPHBIX
TPyOOIIPOBOIOB, U3TOTOBJICHHEIE 3 KOppo3uecToiikux k UFs MaTepraioB WM 3aluIlcHHBIC
MTOKPBITHEM M3 TAKUX MaTepualioB, 1t yaepkanus UF ¢ BHyTpH adspoIiHaAMHUECKIX KacKazoB.
Jta ceTh TPyOOIPOBOAOB OOBIYHO MPEACTABISIET COO0M crcTeMy ¢ "IBOWHBIM' KOJICKTOPOM,
I7Ie KQKIbIA KacKaj| WK TPYTIa KaCKaJ0B COSNUHEHBI C KaXKIBIM U3 KOJUIEKTOPOB.

BaKyYMHbIe CHCTEMBI 1 HACOCbI

a) CrenpanbHO — TpeJHa3HAYEHHbIE WJIM TIOATOTOBJICHHBIE BAaKyyMHBIE CHCTEMEI,
TIPON3BOANTEFHOCTEIO Ha BXOmE S M/MUH Wi Goliee, COCTOSIIHE W3 BaKyyMHBIX
MarucTpajicii, BaKyyMHBIX KOJUJICKTOPOB M BaKyyMHBIX HACOCOB, U IpPEAHA3HAUCHHBIC IS
pabotsr B conepxanmx UFg ra3oBbIX cpemax.

b) BakyymHbBIE HacOCHI, CTICIIMAIBHO TPETHA3HAYCHHBIC WIH TIOTOTOBJICHHBIC T paOOTHI
B coaepxammx UFg Ta3oBbIX cpegax M H3rOTOBJIEHHBIE M3 Koppo3uecToMkux K UFg
MAaTepUaJIOB WIM 3allMIIEHHBIX MOKPBITUEM M3 TaKMX MaTepualioB. B 3THX Hacocax Moryt
HCTIOTH30BATHCS PTOPHUCTO-YTIICPOAHBIC YIUTOTHEHMS U CIIETHATEHBIC Pad0Ure KUIKOCTH.

CrenuanbHble CTONOPHBbIE U PeryJIMpyonye KJIanaHbl

CrenuaneHple TpEAHA3HAYCHHBIE WM TOATOTOBJICHHBIC PYy4YHBIC WM aBTOMATUYECKHE
CTOTIOpHBIE W  pETyIUpYIOUIHe KJamaHbl CHIB(OHHOTO THUIA, W3TOTOBJICHHBIE U3
kopposuectoikux k UFg MaTepuaioB Wid 3alUIlEHHbIE TTOKPHITUEM U3 TaKWX MaTepHUasioB,
muamerpoM oT40 mo 1500 MM 111 MOHTa)Ka B OCHOBHBIX M BCIIOMOTATEIIBHBIX CHUCTEMax
YCTaHOBOK a3pOAMHAMHYECKOTO 00OTaIIeHUS.

Macc-cniekTpoMeTpbl/ucToUHNKH HOHOB 1151 UF,

CrieruansHO TIpeTHa3HAYCHHBIC FITH TIOATOTOBIICHHBIE MATHUTHEIC MM KBaIPYIIOJIBHBIE Macc-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMON Macchl,
"mpomykta" mnm "XBOCTOB" M3 ra3oBbix NoTokoB UF m oOmamaronie moiaHbIM HabOpoM
CIICIYIONTNX XapaKTePUCTHK:

1. yZeNbHas pa3pelaronas CiocoOOHOCTh 1Mo Macce cBbiie 320;
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5.5.12.

5.6.

2. coacpKaT HCTOYHUKU HOHOB, HW3TOTOBJICHHBIC H3 HHXpOMa WJIM MOHCIA WIHU
3AlIUIICHHBIC [TOKPBITUCM M3 HUX, UM HUKCIIUPOBAHHBIC,

3. coJiepKaT HOHN3AITMOHHBIC UICTOYHUKH C OOMOapAMPOBKON SJICKTPOHAMI;
4, COJIEpKAT KOJUICKTOPHYIO CHCTEMY, IIPUTOIHYIO [T U30TOITHOTO aHAIH3A.
Cucrembl otnesenuss UFg oT Hecyiero raza

CrnenuaibHO TpPEeTHA3HAYCHHBIC WM TIOATOTOBJICHHBIC TEXHOJIOTUYECKHE CHUCTEMBI JUIS
otnenenms UFq oT Hecytero ra3a (Boopo/ia UiTy TeiTus).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH CHCTEMbI MMpeaAHAa3HAYCHBI JJId COKpPAIICHUA COACPIKAHUA UF() B HECYIIIEM rase 1o OHHOP'I
YaCTH Ha MUJIJIMOH HUJIKX MCHCC U MOT'YT BKJIFOYATbh TAKOC 060py,£[0BaHI/Ie, Kak:

a) KPHOTCHHBIC  TCIJIOOOMEHHHKM W  KPHOCEMapaTopbl, CIOCOOHBIC  CO37aBaTh
temmepatypsl -120°C win MeHee, uin

b)  OmOKM KPHOTEHHOTO OXJIAXICHUS, CIOCOOHBIC CO37aBaTh TeMiepatypsl -120°C wm
MeHee, WIn

C) OJIOKY pa3eTUTENLHBIX COIEI MU BUXPEBBIX TPpyOok st otaeneHust UFg ot Hecymero
rasa, Wi

d)  xomomusie noBymku UFg, ciocoOHble co3aaBats Temiieparypsl -20°C uinu MeHee.

Cneuna.m;no npenﬂasﬂaqem{ue HWJIN IIOATOTOBJICHHBIC CHCTEMBbI, 060pynosaHne )i |
KOMIIOHEHTBI [JId MUCHOJIb30BaHUA Ha yCTaHOBKaX XUMHUYECCKOIO OﬁMeHa NJIN
HOHOOOMEHHOI0 000TraleHus

BBO/IHOE 3AMEYAHUE

HesnaunrensHoe pa3nnine H30TOMOB ypaHa M0 Macce MPUBOAUT K HEOOIBIINM H3MEHEHHUSIM B
pPaBHOBECHH XUMHUYECKUX PEaKINii, KOTOPHIE MOTYT HCIIOJL30BATHECSA B KAUECTBE OCHOBBI IS
pasneneHusi W30TOMOB. YCIENIHO pPa3paboTaHO 1Ba MpOIEcca:  KUAKOCTHO-KUIKOCTHBIN
XUMUYECKUI OOMEH ¥ TBEPI0-KHKOCTHBII HOHHBII OOMEH.

B mporiecce KHUIKOCTHO-KUAKOCTHOTO XUMHUYECKOTO OOMEHa B IMPOTHBOTOKE IMPOUCXOIUT
B3aUMOJICHCTBHC HECMEIIMBAIOIIMXCS KHUIAKUX (a3 (BOJHBIX WJIM OPraHMYECKUX), YTO
MPUBOAUT K 3(Q(DEeKTy KacKaJupOBaHUs ThICSY CTaaAuil paszeneHus. BomHas dasa coctout w3
XJIOpU/Ia ypaHa B PACTBOPE COJITHOM KHCIIOTBI; OpraHmyeckas ¢a3a COCTOMT U3 dKCTPAreHTa,
COJICPIKAILIET0 XJIOPUJT YpaHa B OpraHMYECKOM pactBoputene. KoHTakTHeIMEH (DHIIETpaMH B
pa3eNUTEIbHOM KaCKaJ e MOTYT SIBISITHCS JKUIKOCTHO-)KUAKOCTHBIC OOMEHHBIC KOJIOHHBI
(Takre, Kak WMITYJIbCHbIC KOJIOHHBI C CETYAThIMH TapeiKaMH) WM SKUJIKOCTHBIC
HeHTpu(yKHbIC KOHTaKTHBIC (GHIBTPhL. Ha 000MX KOHIIAX pa3le/IUTeIbHOIO KacKaaa B HEIaX
oOecrieueHnss peiroKca Ha KaKJIOM KOHIIE HEOOXOAMMBI XHMHUYECKHE TPCBPAILCHUS
(oxuciaeHre W BoccTaHOBIeHME). [J1aBHAs 3aada KOHCTPYKIMU COCTOWUT B TOM, YTOOBI HE
JOITYCTUTH 3arpA3HCHUSA TEXHOJIOTMYCCKUX IMTOTOKOB HEKOTOPBIMU MOHAMU METAJIIIOB. B cBs3u
C JTUM UCIHOJB3YIOTCS IUIACTUKOBBIC, ITOKPBIThIC IUIACTUKOM (BKJIIOYAsh MPUMCHEHHE
(TOPUPOBAHHBIX YTJICBOJOPOHBIX TONUMEPOB) W/WJIM TOKPHITBIE CTEKJIOM KOJOHHBI U
TPYOOTIPOBO/IHL.
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5.6.1.

5.6.2.

5.6.3.

B TBepmo-xKHIKOCTHOM HMOHOOOMEHHOM NpOILECCEe OOOTAIEHHE JOCTUracTCsl MOCPEICTBOM
ajicopOrn/ necopOIuy ypaHa Ha CHIeIMaIbHOM, 04eHb OBICTPO JEHCTBYIOIIEH HOHOOOMEHHON
CMOJIe WIH afcopOeHTe. PacTBop ypaHa B COJITHOM KHCIIOTE W IPyTHe XUMHUYECKHE PeareHTh
NPOIMYCKAIOTCS  uYepe3  LWIMHIPUYECKHE  OOOTaTHTENIbHBIC  KOJOHHBI,  COJEpPIKAINe
VILUIOTHEHHBIE CJIou anicopOenTa. s mojepskaHusi HENPEphIBHOCTH Tpoliecca HeoOXxoamma
cucreMa pedIroKca B IEJIIX BEICBOOOXKIEHHS ypaHa 13 afcopOeHTa 00paTHO B KUIKHHA TOTOK,
C TeM YTOOBl MOXHO ObUIO coOpaTh "mpoaykT" M "XBOCTBI". DTO JOCTUTaercs IyTeM
WCTIOJIb30BaHUS TIOAXOSIINX XUMHUSCKHX PEarcHTOB BOCCTAHOBJICHHS/OKHCIICHUS, KOTOPHIC
MIOJTHOCTHIO PEreHepPHPYIOTCS B Pa3[eNbHBIX BHENIHUX METISIX W KOTOPHIE MOTYT YacTHYHO
pEeTeHepUpOBAaTHCS B CAMHUX M30TOITHBIX Pa3/ieIMTeIbHBIX KOIOHHAX. [IprcyTcTBHE B poriecce
TOpSYMX KOHIICHTPUPOBAHHBIX PACTBOPOB COJITHOW KUCIIOTHI TpeOyeT, 4TOObI 000py/I0BaHKE
OBUT0O H3TOTOBJIEHO W3 CIEIHANBHBIX KOPPO3UECTOMKUX MAaTepHaliOB WM  3alllUIICHO
MTOKPBITHEM M3 TaKUX MaTepHaJIOB.

KHIKOCTHO-KHAKOCTHbIE 00MEeHHbIE KOJIOHHbI (XHMUYECKUIi 00MeH)

HpOTI/IBOTOT-IHBIe KUIKOCTHO-KUAKOCTHBIC O6MeHHBIe KOJIOHHBbI, MMCHOIIIHC MeXaHUYeCKHUI
CHUJIOBOH BBOJ (T.€. MMITYJILCHBIE KOJIOHHBI C CETYATHIMH TAPEIKaMH, KOJIOHHBI C TapesIKaMHu,
COBCPINAMIIMMH BO3BPATHO TOCTYMATENbHBIC MABMKCHUSA, W KOJOHHBI C BHYTPECHHUMH
TYpOMHHBIMH CMECHTEISIMU), CICIHANTLHO TpeTHA3HAYCHHBIC WM IOJTOTOBJICHHBIC IS
oboraiieHusi ypaHa ¢ UCIOJIb30BaHUEM TIPOIIecca XUMUUECKOro oOMeHa. J[iisi Koppo3HOHHOI
YCTONYMBOCTH K KOHIIGHTPUPOBAHHBIM PAcTBOPAM COJISTHOM KHCIOTBI 3TH KOJIOHHBI W HX
BHYTPEHHHE KOMITOHEHTBI M3TOTOBJICHBI M3 MOJXOJSIINX IIACTUKOBBIX MAaTepPHUANIOB (TaKHX,
KakKk q)TOpI/IpOBaHHBIe YTII€BOAOPOAHBIC HOJ'H/IMepBI) WM CTCKJIa WIN 3alIUIIEHBI TOKPBITUEM
U3 Takux MaTtepuasioB. KOJOHHBI CHPOEKTHPOBaHBI Ha KopoTkoe (30 CekyHI WM MeHee)
BpeMsl IPOXOXKACHHS B KacKase.

LenTpuy:KHbIE ;KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHBIE GUIBTPHI (XUMHYEeCKHI 00MeH)

LlenTpudyXHble  KHIKOCTHO-KHIKOCTHBIE  KOHTAKTHBIC  (QIIBTPBI,  CIEHHAIBHO
NpelHa3HAUYCHHBIE WM TOATOTOBJCHHBIE I OOOTAalleHWs YypaHa C HCHOJb30BaHHEM
mpolecca XUMHYECKOro oOMeHa. B Takux KOHTAaKTHBIX (DMIIBTpax HMCIIOIB3YeTCS BpallleHUE
IUISL TIONyY9eHUsI OPTraHWYeCKHX M JKHUAKUX IIOTOKOB, a 3aTeM MEHTPOOEkKHast CHiIa JUIs
paznenenust az. {1 KOppO3MOHHOHN CTOWKOCTH K KOHIIEHTPUPOBAaHHBIM PAcTBOPAaM COJISTHON
KUCIIOTBl KOHTaKTHBIE (PUIIBTPBI HM3TOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IIACTUKOBBIX
MarepuanoB (TakHMX, Kak (TOpPHpPOBAHHBIC YIIIEBOJOPOAHBIC TOJIMMEPHI) WM TOKPHIBAIOTCS
UMH WK cTekiIoM. LleHTpudyXHble KOHTAaKTHBIC (UIBTPHI CIIPOSKTHPOBAHBI Ha KOPOTKOE
(30 cexynn unmu MeHee) BpeMs IPOXOKACHUS B KacKaJe.

Cucrembl 4 000py/I0BaHHe /151 BOCCTAHOBJICHHMS YPaHa (XUMHYeCKUIl 00MeH)

a) CHGLII/IEU'ILHO NpeAHA3HAYCHHBIC WJIM MMOATOTOBJICHHBIC STYCHKHU SJICKTPOXUMHYCCKOT'O
BOCCTAHOBJICHUA IS BOCCTAHOBJICHUA YpaHa U3 OJHOI'O BAJICHTHOI'O COCTOSAHHA B APYTOC IJIsd
O6OF3HICHI/I$I YpaHa € HMCIIOJIBL30BaHUEM ITPOLECCa XUMHUYCCKOTO oOMeHa. MaTepHam)I SAYCCK,
HaxXoJAIIuEeCst B KOHTAKTC C TEXHOJOIr'M4CCKUMHU pacTBOpamu, JOJIZKHBI OBITE
KOppO3HeCTOﬁKHMPI K KOHICHTPUPOBAHHLIM pacTBOPaM COJISTHOM KHCJIOTEL.

MNOSACHUTEJIbLHOE 3BAMEUAHUE
Karomuernii oTcek SYCHKHM MODKEH OBITH CHPOEKTHPOBAH TAaKHUM 00pa3oM, YTOOBI

HPEeJOTBPATUTh IOBTOPHOE OKHCIICHHUE ypaHa 10 00JIee BBICOKOTO BaJIEHTHOTO COCTOSHHUS. J]ist
yIepXaHus ypaHa B KarOJHOM OTCEKe sueilka MOXKET UMETh HENPOHUIAEMYIO
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5.6.4.

5.6.5.

/:Lna(ppar MCHHYIO MCM6paHy, U3rOTOBJICHHYIO M3 CICHHUAJIBHOIO KaTHOHHO-OOMEHHOT'O
MaTepHuaa. KaTO,Z[ COCTOUT H3 COOTBCTCTBYIOLICIO TBEPAOTO IMPOBOAHUKA, TAKOTr'O, KakK

rpadur.

b) CHGLII/IEU'ILHO NPESAHA3HAYCHHBIC WKW NOATOTOBJICHHBIC CHUCTEMBI I U3BJICUCHUSA UJr4
U3 OPraHU4Y€CKOro rnoToKa, peryjirupoBaHnd KOHICHTPAUWUN KUCJIOTHI U IJIA 3allIOJTHCHUSA STYCCK
SJICKTPOXUMHUYCCKOT'0 BOCCTAHOBJICHUA Ha ITPOMU3BOACTBECHHOM BBIXOAC KaCKaa.

[NOACHUTEJIbHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST M3 00OPYIOBAHMS IKCTPAKIMH PacTBOpUTENeM s otronkn U™ u3
OPraHMYEeCcKOro TOTOKAa B JKUIKUH DPAacTBOp, OOOpPYAOBAaHHUs BBINAPHBAHMS W/WIM OPYTOro
000pyIOBaHUsL Al JOCTWXKEHHS PEryJUPOBKM W KOHTPOJIS BOAOPOAHOIO IOKAas3aressi, W
HAacCOCOB WJIM JPYTHX YCTPOWCTB IEepeHoca JJIs 3alOJHEHHS SYEeK SIEKTPOXUMHYECKOTO
BoccTaHoBNeHUs.. OCHOBHas 3ajaya KOHCTPYKIMM COCTOMT B TOM, 4YTOOBI H30€XKaTh
3arpsi3HEHUS] MOTOKA JKUAKOCTH MOHAMHM HEKOTOPHIX MeTauioB. ClemoBaTenbHO, T€ YacTH
000pYZOBaHUS CHCTEMBI, KOTOpBIE HaXOJATCS B KOHTAKTE€ C TEXHOJIOTHYECKHM MOTOKOM,
W3rOTaBIUBAIOTCS M3 COOTBETCTBYIOLIMX MaTepHajioB (TaKuX, KaK CTEKIO, (TOPHPOBAHHEBIC
YIJICBOAOPOAHBIC MOJIMMEPBL, Cyib(ar noaudeHnna, cynbGoH noianddupa U NPONUTAHHBIA
CMOJIOH IpauT), WK 3aIHUIIECHBI TOKPHITHEM U3 TAKUX MATEPHAIOB.

CucreMbl NOATOTOBKU NMUTAHUS (XUMUYECKHIT 00MEH)

CHe]_II/IaJII)HO NpCaAHa3HAYCHHBIC WM TMOATOTOBJICHHBIC CUCTEMBI [JId IIPOU3BOACTBA
MUTATCJIIbHBIX PACTBOPOB XJIOpHUIA ypaHa BBICOKOM YHMCTOTHI IS YCTAaHOBOK 110 pa3aCJICHUIO
H30TOIOB YpaHa MECTOAOM XUMHUYCCKOTO oOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT U3 00OPYAOBAHUS [T PACTBOPEHHUS, SKCTPAKIIMY PACTBOPUTENEM H/WITH
HOHOOOMEHHOTO O0OpYOBaHUS [UISI OYHCTKH, & TaKXKE ODIIEKTPOIUTHYCCKUX SUCCK IS
Boccranoenns U™ wmm U™ B UP. B otux crcremMax mpoM3BOAATCS PacTBOPHI XJIOPHIA
ypaHa, B KOTOPBIX COIEP)KUTCS JIHIIb HECKOJBKO YacTeii Ha MIJUIMOH METaJUTMIeCKHX
BKITIOYCHUHN, TaKWX, KaK XPOM, JKEJIe30, BaHAIWNA, MOJIMOACH W JAPYIHX ABYXBAJICHTHBIX UX
KAaTHOHOB WIIM KAaTHOHOB C OOJIbIICH BaJCHTHOCTHIO. KOHCTPYKIIMOHHBIC MaTepHaibl JUIS
3JIEMEHTOB CHCTEMEI, B KOTOPOii 06padaTsiBaercss U™ BBICOKO UHMCTOTHI, BKIIOYAIOT CTEKIIO,
(ToprupoBaHHBIE YTIIEBOJOPOAHBIC TIOJIUMEPHI, TPAPHT, TTOKPHITHIA TOTMBHHUI-CYIH(PATHBIM
i o3 GpUp-cyb(HOHHBIM TIACTUKOM U TIPOTUTAHHBINA CMOJIOH.

CucreMbl OKUC/ICHUS YPaHA (XUMHYECKUI 00MeH)

CrieluansHO NpeIHA3HAYCHHbIE HITH HOATOTOBICHHbIE CHCTeMsI s okucierns U™ B U™ s

BO3BpAIlleHHUs] B KacKaJ pa3ieieHus H30TONOB ypaHa B IpoIecce OOOTAIleHHsS METOIOM

XHUMHUYECKOro OOMeHa.

[NOACHUTEJIbBHOE 3AMEUYAHUE

3TH CHCTEMBI MOTYT BKITIOYATh Takoe 000pyIOBaHHUE, KaK:

a) obopymoBaHHe I KOHTAKTHPOBAHUS XJIOpa M KHACIOpoAa ¢ BOAHBEIME 3ddioenTamu
U3 0GOpYIOBAHMS pa3JeIcHHs HM30TONOB M SKCTPAKIMH obpasoaBmerocs U™ B
00eTHEHHBII OPraHWYECKHI MOTOK, BO3BPAIIAIOIINIACS U3 MPOU3BOACTBEHHOIO BBHIXOA

KaCkaja,
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5.6.6.

5.6.7.

5.6.8.

b)  oOopymoBaHue, KOTOpOE OTHENSET BOAY OT COJSIHOM KHCJIOTBI, YTOOBI BOJa H
KOHIIEHTPHPOBAHHASL COJITHAs KUCIIOTa MOTIH OBl OBITH BHOBH BBEIICHBI B TPOIECC B
HYKHBIX MECTaXx.

BobicTpo pearnpyromye HOHOOOMeHHbIE CMOJIbI/acOPOeHThI (HOHHBIH 00MeH)

Beictpo  pearupyronye  MOHOOOMEHHBIE  CMOJIBI WM aJICOPOCHTHI,  CIEHaIBHO
NpelHa3HAuYCHHBIE WM TOATOTOBJCHHBIE M OOOTalleHWs ypaHa C MCHOJIb30BaHUEM
mpolecca MOHHOTO 0OMEHa, BKIIIOYAs HMOPUCTBIE CMOJIBI MaKpOCETYaTOH CTPYKTYpPbI W/HIH
MeMOpaHHBIE CTPYKTYpbI, B KOTOPHIX aKTUBHBIE I'PYIIIBl XUMHYECKOIO OOMEHa OIpaHHUYCHBI
MIOKPBITHEM Ha MOBEPXHOCTH HEAKTMBHOW NMOPHCTON BCIIOMOTATENbHON CTPYKTYPBI, U JpyTHe
KOMITIO3UTHBIE CTPYKTYpHI B JIt000H mpuemiieMoi ¢opme, BKIIOYas YacTHLBI BOJIOKOH. JTH
HMOHOOOMEHHBIE CMOJIBI/anCcopOeHTH UMEIoT auaMeTphl 0,2 MM HITH MEHEE W JOJDKHBI OBITh
XUMHMUYECKH CTOMKHMU 110 OTHOLIEHUIO K PACTBOPAM KOHLICHTPUPOBAHHOM COJITHOM KHCJIOTBI,
a TaKkKe JOCTaTOYHO MPOYHBI (PU3MUECKH, C TeM YTOOBI MX CBOMCTBA HE YXyIIIAJHCh B
OOMEHHBIX KOJIOHHaX. CMOJb/afcopOeHTHl CHEUUaIbHO MpeJHa3Ha4YeHBbl Ul IOMY4CHHS
KUHETHKHA OYeHb OBICTPOrOo OOMEHa HW30TOIOB ypaHa (IJTUTENbHOCTH IOJlyOOMEHa MeHee
10 cexynm) 1 00J1a1at0T BO3MOXKHOCTBIO PaboTaTh IpH TeMmIepaType B nuanasone ot 100°C no
200°C.

HNonooOMeHHbIE KOJTOHHBI (HMOHHBIH 00MEH)

Humwaaprdaeckre KOJOHHBI auamerpoM Oosee 1000 MM it ynepKaHHWS W TIOUICPIKAHMS
3aII0JIHCHHBIX CJI0EB MOHOOOMEHHBIX CMOJI/aJICOPOCHTOB, CHEUATBEHO MpeIHa3HAUYCHHBIE WITH
MOATOTOBIICHHBIE TSl 00OTAILCHUS YpaHa ¢ MCIONb30BaHHEM HOHOOOMEHHOTO Mpolecca. ITH
KOJIOHHbI ~HM3TOTOBJIEHBI M3 MarepualoB (TaKkuX, Kak THTaH MM (TOPUPOBAHHBIC
YIJIEBOAOPOJHBIE  IOJMMEpHI), CTOMKMX K KOPPO3HM, BBI3BIBAEMOH  pacTBOpaMu
KOHILIEHTPHPOBAHHOM COJITHOM KUCIIOTHI, MM 3alUIIEHb] MOKPHITUEM U3 TaKUX MaTepUasioB U
CIoCcoOHBI paboTath mpu Temriepatype B auanasoHe oT 100°C go 200°C u naBieHUN BBIIIE
0,7 MIla (102 ¢yHT/KB. mI0tiM).

HonooOMeHnHbIe cucTeMbl peduiiokca (MOHHBII 00MeH)

a) CHCHI/IEU'H)HO MpeaHa3HAUYCHHBIC WJIM IIOATOTOBJICHHBIC CUCTEMbl XHUMHWYCCKOT'O0 WJIN
SJICKTPOXUMHYCCKOI'O0 BOCCTAHOBJICHUA IJId PETCHCpallun pear CHTa(OB) XUMHYCCKOIO
BOCCTaHOBJICHUS, I/ICHOJ'ILBYGMOFO(LIX) B KaCKaJgax HOHOOOMEHHOTO 06OFaH_IeHI/IH YpaHa.

b)  ChenmanebHO NpeaHA3HAYCHHBIC WU TMOJTOTOBJICHHBIC CHUCTEMbl XMUMHUYECKOTO WM
AIEKTPOXUMHUYECKOTO OKUCIICHUSI Uil PEreHepaldi  pearcHTa(oB) XHUMHUYECKOTO
OKHCIICHHSI, UCIIONTb3yeMOTo(bIX) B KaCKaJax HOHOOOMEHHOTO 00OTaITIeHHs YpaHa.

[NOACHUTEJIbHOE 3AMEYAHUE

B nponecce noHOOOMEHHOr0 00OraIieHus: B Ka4eCTBE BOCCTaHABIUBAIOLIEIO KATUOHA MOXKET

HCIIONB30BATECSA,  HAmpuMep, TpexBameHtHelii Tturtan (Ti®), u B  sToM  ciydae
43 4

BOCCTaHOBHTEJIbHAs CHCTeMa Oy/eT BripabaTthiBath Ti'~ MOCPEICTBOM BOCCTaHOBIEHUS Ti .

B IMPpOUECCE€ B KAYCCTBE OKHUCIIUTEIIA MOKET HUCIIOJIB30BATHCA, HAINPUMEDP, TPEXBAJICHTHOC

+3 +3
xene3o (Fe™), u B 3TOM ciydae cucTeMa OKUCIIeHHs OyAeT BrIpadaTeiBaTh Fe'~ mocpenctsoM
+
oxucnenus Fe ™.
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5.7.

5.7.1.

5.7.2.

CHeIII/IaJILHO NnpeaHasHA4YCHHbIC HWJINX IOATO0TOBJ/ICHHBIC CHCTEMBI, oﬁopynonaﬂne 41
KOMIIOHEHTDI /I MCITI0JIb30BAHUSA B JIa3€PHBIX 000raTuTeJIHLHBIX YCTaHOBKax

BBO/JIHOE 3AMEYAHUE

CymecTByOIMe CHCTEMBI Ui OOOTAaTUTENHHBIX TPOIECCOB C HCIOIB30BAHHEM JIa3€pPOB
JeTsITC Ha JIB€ KaTeropuH: Te, B KOTOPBHIX padodel cpemod SBISIOTCA Mapbhl aTOMapHOTO
ypaHa, ¥ Te, B KOTOpPBIX paboyell cpemoil SBISIOTCS Mapbl YpaHOBOTO coenuHeHus. OOmmmu
Ha3BaHMUSAMH ISl TAKUX TPOIECCOB SBIIIOTCS: IepBasi KaTeropus - Jla3epHOe pa3jieiieHue
M30TOTOB TIO0 MeToxay aroMmapHbix mapoB (AVLIS mma SILVA), Bropas kaTeropus -
MOJIEKYJIIPHBIN METOJ JiazepHoro pasaeneHus uzotonoB (MLIS wiu MOLIS) u xumuyeckas
peaknusi TOCpEeNCTBOM M30MpaTedpHO O wu3oTomaMm JasepHoi aktuBammu (CRISLA).
Cucremsbl, 000pyIOBaHNE ¥ KOMITIOHEHTHI JIJIsI YCTAHOBOK JIa3€PHOTO OOOTAIIEHHS BKITIOYAFOT:
a) yCTpoMcTBa Il TOJAa4M TapoB METAUIMYEcKoro ypaHa (i m30HparenbHOU
(OTOMOHM3AIMN) WM YCTPOWCTBA Uil TIOJAYdl MAapoB YPaHOBOTO COCAWHEHUs (s
(hoTomucconanv MM XUMHYECKOH akTHUBAILlMK); b) ycTpoiicTBa st cOopa 000raieHHoro 1
00eTHeHHOTO METaJUIMYeCKOr0 ypaHa B KadecTBe 'mpoxykra" U "XBOCTOB" B TepBOH
KaTEerOpUH M yCTPOMCTBA IJ1s cOOpa pa3NoKEHHBIX WM BBILEIIINX U3 PEaKIUH COSTUHEHHUH B
KadecTBe '"mpomykTa' W HeoOpabOTaHHOTO Marepualia B KadeCcTBe '"XBOCTOB" BO BTOpOW
KaTeropuy; C¢) pabodume Ja3epHbIe CHCTEMBI IS M30MPaTeIhbHOTO BO30YKICHHUS H30TOIIOB
ypaHa-235; wu d) obopymoBaHuMe IJisi TIOATOTOBKH TIOJAYM W KOHBEPCHH TPOAYKTA.
Bcrnencteue croXHOCTH CHEKTPOCKOITUH aTOMOB M COSTMHEHUI ypaHa MOXKET TTOTpeOoBaThCs
WCTIONTb30BaHUE JTFO0O0U U3 Psifia UMEFOIITUXCS JTa3ePHBIX TEXHOJIOTHH.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

MHorve 13 KOMIOHEHTOB, MEPEUUCIEHHBIX B 9TOM Pa3JIeNie, BCTYNAOT B HEMOCPEACTBEHHBIH
KOHTAKT € IIapaMH METAJNIMYECKOr0 YpaHa WU C )KUAKOCTBIO, WU C TEXHOJIOTUYECKUM T'a30M,
cocrosiuM u3 UFg nmu cMecu u3 UFq u qpyrux ra3zos. Bee MOBEpXHOCTH, KOTOPBIE BCTYIIAIOT
B KOHTaKT ¢ ypaHoM mnu UFg, MOMTHOCTBIO M3rOTOBIEHBI U3 KOPPO3UECTOMKUX MaTepHaIOB
WM 3allUIIeHbl MOKPBITUEM M3 TakMxX MaTepuainoB. Jns meneil pasznena, OTHOCSIIErocs K
KOMIIOHEHTaM 000pYJIOBaHUsI ISl Ja3epHOr0 00OoTraleH s, MaTepHaibl, CTOMKAE K KOPPO3UH,
BBI3BIBAEMON MapaMy WU KUAKOCTSAMH, COIEPKAMIMMU METAJUIMYECKHH YpaH WX YPaHOBBIE
CILIAaBbl, BKIIIOYAOT IOKPBITBII OKCHIOM UTTPHS rpauT U TaHTAJI; U MaTepuajbl, CTOHKUE K
Koppo3uu, BbI3bIBaeMOl UFs, BKIIOYAIOT MeIb, HEPXKABEIOUIYIO CTallb, aJIIOMHUHHM,
AIIOMHUHHEBBIE CTUIABBI, HUKENb WK CIUIaBbl, conepkamue 60% Hukemns u 0osee, U CTOHKHE K
UF¢ nosHOCTBIO (PTOPHUPOBAHHBIE YTIICBOAOPOAHBIC OIUMEPBL.

Cucrembl Boinapusanus ypana (AVLIS)

CrnenuaiabHO TIpeHA3HAYCHHBIC WM TOATOTOBICHHBIC CHCTEMBl BBITIAPUBAHUS ypaHa,
KOTOpBIE COAEP AT BEICOKOMOIITHBIC TIOJIOCOBBIE MII PACTPOBBIE AIEKTPOHHO-ITyYEBbIC ITyTITKH
C IepeaBaeMoil MOIITHOCTBIO Ha MHIIICHB Oosiee 2,5 kB1/cm.

CucreMbl 1151 00padoTKH sKuAKOMeTaLImdeckoro ypana (AVLIS)

CrenuansHO TpeaHa3HAuYCHHBIC WU TOATOTOBIICHHBIE CHCTEMBI JJIsi 00paOOTKU >KHUIKOTO
MeTalla A PacIUIaBICHHOTO ypaHa WM YPAHOBBIX CIUIABOB, COCTOSIINE W3 TUTICH U
OXJIXKJAFOIIIETO O0OPYIOBAHUS TSl TUTIICH.
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5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[NOACHUTEJIBHOE 3AMEYAHUE

Turmu w Jpyrue KOMIIOHEHTHI STOH CHCTEMBI, KOTOpBIE BCTYMAlOT B KOHTakT C
pacCIUIaBICHHBIM ypaHOM WJIM YPAaHOBBIMU CIUIABaMU, M3TOTOBIICHBI M3 KOPPO3UECTONKUX U
TEPMOCTONKUX MaTEpUATIOB WX 3aLUIICHBI TOKPHITHEM U3 TaKUX MarepuaiioB. [Ipuemiemeie
MaTepHaibl BKIIOYAIOT TAaHTAJ, MOKPBITBIA OKCHAOM HWTTPHA TpaduT, rpaduT, MOKPHITHIA
OKHUCIIAMH JPYTUX PEIKO3EMENBHBIX AJIEMEHTOB WJIA MX CMECSIMHU.

Arperatsl uIs1 cOopa "'mpoaykra' n ''XBocTOB" MeTajuIM4eckoro ypana (AVLIS)

CrneuuanbHO IpefHa3HAuYCHHBIE WM TOATOTOBJICHHBIE arperarsl misi coopa "mpoaykra' u
"XBOCTOB'" METAJUIMIECKOTO YpaHa B )KUAKOH WK TBepIoH GopMe.

[NOSACHUTEJIbBHOE 3AMEYAHUE

KoMIOHEHTBI 3TUX arperaToB W3rOTOBJICHBI U3 MaTEpHAIOB, CTOMKHX K HarpeBy U KOPPO3HH,
BBI3BIBAEMON TMapamMH METAJUTMUECKOTO YpaHa WM JKHIKOCTBIO, MM 3alIUIIEHbI TOKPBITHEM
U3 TaKUX MaTepHaoB (TaKHX, KaK MOKPBITBIM OKCHIOM UTTPHS TpadHT WM TaHTald) U MOTYT
BKJIIOYaTh B ceOs1 TpyOONpPOBOABI, KallaHsl, MITylepa, "keao0a", BBOIbI, TEIJIOOOMEHHUKH U
KOJUIGKTOpPHbIE IUIACTHHBI [UII MarHUTHOTO, JICKTPOCTATUYECKOTO HIM APYTUX METOIOB
pasleneHus..

Ko:xyxu pazgesurensHoro moayJs (AVLIS)

CrenuanbHO NpeJHa3HaYeHHbIE WM OATOTOBJICHHBIC IMIIMHAPUYECKUE WIH MIPSMOYTOJIbHbIE
KaMephl U1 TIOMELIeHUS B HHUX MCTOYHHKA MapoB METALITMYECKOTO ypaHa, 3JIEKTPOHHO-
JIy94eBOM MyIIKH M KOJUIEKTOPOB "mpoaykTa” U "XBOCTOB".

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH KOXKYyXU UMEIOT MHOXKECTBO BXOJHBIX OTBEPCTHI ISl IOIA4M 3JCKTPOIUTAHUS U BOJBI,
OKHA JIJIsl JJa3ePHBIX MyYKOB, COSMUHCHUN BaKyyMHBIX HACOCOB, & TAKXKE JUI TUATHOCTHKU U
KOHTPOJISI KOHTPOJIBHO-M3MEPHUTEIBHBIX MPHOOpoB. OHM WMEIOT TPHUCIIOCOONCHHUS IS
OTKPBITHSI ¥ 3aKPBITHS, YTOOBI 00ECTICUNTh 00CTY)KUBAaHUE BHYTPEHHUX KOMIIOHEHTOB.

Caepx3ByKkoBbIe pacipuTenabHble comia (MLIS)

CrenuansHO TPEIHA3HAYCHHBIC WM TIOJTOTOBJICHHBIC CBEPX3BYKOBBIC PaCIIMPUTEIBLHBIC
coruia g oxnaxaenus: cmeceit UFq u Hecymero rasa no 150 K wiu Hinke 1 Koppo3uecToikue
K UF@

Koanextopsl npoaykra natugropucroro ypana (MLIS)

CrienpanbHO TIpeTHa3HAaYeHHBIE WM IOJrOTOBJICHHBIE KOJUIEKTOPHI TBEPIAOTO IPOIYKTA
matudropuctoro ypana (UFs), cocrosmue w3 QmibTpa, KOUIEKTOPOB YIApHOTO WIH
ITUKJIOHHOTO THIIA WK MX COYCTaHWH M Koppo3uecToiikue k cpeae UFs/UFs.

Kommpeccopst UF¢/necymero raza (MLIS)

CrenuansHO TpenHa3HAUYCHHBIC WM MOJTOTOBJICHHBIE KoMIipeccophl it cMmeceit UFg u
Hecyliero rasza Uit JudTensHoW oakcrutyataimu B cpene  UFs. KommoneHTsl 3THX
KOMIIPECCOPOB, KOTOpPBIE€ BCTYMAIOT B KOHTAaKT C HECYLIUM Ta30M, H3TOTOBJIEHBI W3
koppozuectoikux k UFg MaTepranoB Wiu 3alMIIEHbI TOKPHITUEM U3 TAKUX MaTepUAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnnorHenusi Bpamawoumuxcsa sajgos (MLIS)

CrieruasHO TIpeTHA3HAYCHHBIC WJIM ITOATOTOBJICHHBIC YIUIOTHCHHS BPAIAIOIINXCS BaJIOB,
YCTaHOBJICHHBIE HA CTOPOHE IIOJIa4¥ M HA CTOPOHE BBIXOJA JUIS YIDIOTHCHHS Basa,
COC/IMHSIOIIETO POTOP KOMIIpeCccopa C MPUBOAHBIM JBHTATENIEM, C TEM YTOOBI 00ECIECYHUTh
HAJCKHYI0O TEpMETH3AIHMI0, MPEIOTBPAIIAIONIYI0 BBIXOI TEXHOJOTHMUYECKOTO Ta3a HITH
HaTeKaHWE BO3/yXa WIH YIUIOTHSIOUIETO ra3a BO BHYTPEHHIOK KaMepy KOMITpeccopa, KoTopast
3anonHeHa cMecbio UFg 1 Hecymiero rasa.

Cucremsl ¢propupoBanust (MLIS)

CrienuanbHO TIpeHa3HaYeHHbIE WM TOJTOTOBIICHHBIE CUCTeMBI uta Gropuposanus UFs (B
TBepmoM coctostHni) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl IpeHa3HavYeHb! 1711 propupoBanus codbpanHoro nopomka UFs B UFs B memsix
nocieayromero coopa B KOHTeWHepax NPOAYKTa WM A momaun B Omoku MLIS s
JONOJIHUTENBHOTO oborameHus. [Ipy npuMeHeHnH OZHOTO MOAX0Aa peakys (PTOPUPOBAHUS
MOXKET ObITh 3aBEpICHA B Ipeleslax CHCTEMBbl pa3lieNIeHUs] U30TOMOB, TA€ UAET PEakuus U
HETIOCPEJICTBEHHOE H3BJICUCHUE W3 KOJUIEKTOPOB 'mpoxaykrta'. IIpm mpuMeHeHWH Ipyroro
noxaxoza nopomok UFs MoxxeT ObITh M3BJICUEH/IIEPEMEILCH U3 KOJUIEKTOPOB "MpoaykTa' B
HNOAXOMSAIIMM pPeakTop (HampuMep, PEeakTop C IICEBAOOKIDKCHHBIM CIIOEM KaTaau3aTopa,
TeJTMKOMIANBHBIA pPeaKTop WM ’KapoBas OaiHs) B nensax ¢gropupoBanus. B oboux ciaydasx
UCIIOJB3yeTCS 000pYAOBaHUE Ul XpaHEHHs W mepeHoca (ropa (WM APYruX MpUeMIIEMBIX
¢Topupyromux peareHToB) 1 i coopa u neperoca UF.

Macc-cnexkTpomerpbl/ucrounnku uonos UFg (MLIS)

CriermuansHO TIpeTHa3HAYCHHBIC FITH IIOATOTOBIICHHBIE MATHUTHBIC MM KBaIPYIIOJIBHBIC MacC-
CIIEKTPOMETPBI, CHOCOOHBIE TIPOM3BOAWTH MPAMOH OTOOp TpPOO TOAaBaeMON Macchl,
"mpomykta" mnm "XBOCTOB" M3 ra3oBbiXx NOTOKOB UFs u oOmanaronpie moiaHbIM HaOOpOM

CITEIYIOIINX XapaKTePUCTHK:

1. yIenbHas pa3pelaronas criocoOHOCTh o Macce cBbie 320;

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

3alIUIICHHBIC TOKPHITUEM U3 HUX, WM HUKCIHUPOBAHHEIC,
3. COJIepKaT MOHU3AIIMOHHBIC HCTOYHUKH ¢ OOMOapIUPOBKOM 3JIEKTPOHAMU;

4. COZIEPKaT KOJUIEKTOPHYIO CUCTEMY, ITPUTOIHYO JIJISl U30TOIMHOTO aHAIN3.

Cucrembl moaavyu/cucTeMbl 0TBoAa "'mpoaykra" u "xsocroB" (MLIS)

CrnenuaiabHO TpEeJHA3HAYCHHBIC WM TMOJTOTOBJICHHBIE TEXHOJOTHMYECKHE CHCTEMbBI HIH
000pyI0BaHUE I 00OTATUTENHHBIX YCTAHOBOK, M3TOTOBJICHHBIE U3 Koppo3uecToikux K UFg

MaT€pHrajioB, UM 3alIUIICHHBIX ITOKPBITUEM M3 TaAKUX MAaTCpHUaJIOB, BKIIOYArONIUE:

a)  TUTAONIME aBTOKIABBI, TEYM WM CHCTEMbI, HCIOJb3yemble st momaun UFg st
mpoiiecca 00OraIieHus;
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5.7.12.

5.7.13.

5.8.

b) necyonuMatopel (WM XOJIONHBIE JIOBYIIKH), MCIIONB3YEMbIC IS BBIBESACHUS
Harperoro UFg u3 mporiecca oGorarieHus Uisl mocie Iy oIero epeMeIieHHs;

C) CTaHIUM OTBCPKACHUA WKW OXMXKCHUA, HCIOJIB3YEMbBIC [JId BBIBCICHHUA UF6 nus3
mpomnecca obor: alliICHUA IMyTEM CXKaTud W MCpeBOJa UF@ B JXUIAKYIO WU TBEPAYIO

dopmy;

d)  cranumm "mpoxykra" wnm "XBocToB", ucmonb3yemble ans mepemerueHus UFs B
KOHTECHHEPBIL.

Cucrembl otnesenuss UFg oT Hecymero raza (MLIS)

CrienpanpHO TIpefHa3HAYEHHbIE WM IIOJATOTOBIICHHBIE TEXHOJIOTHYECKHE CHUCTEMBI JUIS
otnenenus UFq oT Hecymero ra3a. HecymmM ra3oM MOKeT OBITh a30T, aprOH WM JPYTOM Tas3.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKIIIOUATh Takoe 000pyI0BaHHUE, KaK:

a) KPHUOTCHHBIC TCIUIOOOMEHHWKHA WIJIM  KPHOCEIApaTophl, CIOCOOHBIE CO37aBaTh
temmepatypsl -120°C unm MeHee, Wi

b)  OnMOKW KPHOTEHHOTO OXJIAXKICHUS, CIOCOOHBIE CO37aBaTh TeMrepaTypsl -120°C wmm
MEHee, UIH

c) xononuble noByku UFe, criocoOHbIe coznaBaTh Temnepatypsl -20°C wim MeHee.
Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

Jlazepbl WM Ja3epHBIE CHCTEMBI, CIICIHANBHO MPeIHAa3HAYCHHBIC MM MOATOTOBICHHBIEC UL
paszieneHust K30TOIOB ypaHa.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

JlazepHas cucrema npouecca AVLIS o0bIYHO cCOCTOMT M3 ABYX Ja3epoB: Jiasepa Ha Mapax
MeIW | Jiazepa Ha kpacuremsix. JlazepHas cucrema mist MLIS oObraHO cocTonT M3 nasepa,
pabotaromero Ha CO, WM SKCHMEPHOTO Jia3epa M MHOTOXOJOBOH ONTHYECKON SUCHKH C
BpalalOIIMMHUCS 3epKajlaMM Ha 00eux cTopoHax. I ja3epoB WM Ja3epHBIX CHUCTEM IpH
o0oux mpoueccax TpeOyeTcss CTadWIN3aTOp CHEKTPOBOW 4YacTOTHI AJIsl pabOThl B TEUECHHE
JUTUTEIIbHBIX IEPHOJIOB BPEMEHH.

CrnenuajbHO TNpeTHA3HAYEHHbIE WJIHM TMOATr0TOBJIEHHbIE CHCTEMBbI, 000OpyIOBaHHEe W
KOMIOHEHTBI JUISI MCHOJIb30BAHUS HA O00OTaTUTEJIbHBIX YCTAHOBKAX C ILUIA3MEHHBIM
pa3aesieHueM

BBOJIHOE 3AMEYAHUE

[Ipu mporecce MIa3MEHHOTO pa3liefieHHs IIa3Ma, COCTOSIIAas M3 MOHOB YypaHa, MPOXOIUT
qepe3 HMEKTPUYECKOE 1071, HACTPOSHHOE Ha YaCTOTY HOHHOTO pesoHarca U™, ¢ TeM 4ToObI
OHH B TIEPBYIO OYepeIb MOTIIOIMAIN SHEPTHIO M YBEITHMIUBAJICS UAMETP MX ITOMOPOOOPa3HBIX
opOuTt. MoHbI ¢ POX0XKIECHHEM O OOJbIIEMYy AMAMETPy 3aXBaTBIBAIOTCA Ul 0Opa3oBaHUS
npoaykra, oGoramenHoro U™, Ilmasma, koTopas 00pa3oBaHa MOCPEACTBOM HOHM3ALMM
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

YpaHOBOTO TMapa, COACPXKUTCS B BaKyyMHOW KamMepe C MAarHUTHBIM IIOJIEM BBICOKOM
HaNpsHDKEHHOCTH, OOpa3OBaHHBIM C TIOMOIIBIO CBEPXIPOBOJAIIEr0 MarHuTa. (OCHOBHEIE
TEXHOJIOTMIECKHE CHCTEMBI Tpollecca BKIIFOYAIOT CHCTEMY TeHEpaIlil ypPaHOBOH IIIa3MBl,
Ppa3IeTUTENBHBIA MOIYJIh CO CBEPXIIPOBOIAIINM MAaTrHUTOM M CHCTEMBI M3BJICUCHUS METAJUIA
Ui coopa "mpoaykra” u "XBOCTOB".

MHKpOBOﬂHOBbIe HCTOYHUKH SHCPIrud U AaHTCHHbI

CrnenuaibHO TpeTHAa3HAYCHHBIC WM MOrOTOBJICHHBIC MUKPOBOIHOBBIC UCTOYHUKH SHEPTHU
M aHTeHHBI JUIA TEHEpaldd WM YCKOPEHHsS HOHOB M O0JaJarollye CIICAYHOIIUMHE
xapaktepucTukamu: dactota Bbiie 30 'l u cpeHsis BEIXOHAS MOIIHOCTH JJIsi TeHEPAIH
roHoB 6oitee 50 kBT.

CoJieHOMIBI 17151 BO30Y KIeHUsI HOHOB

CrermanbHO TpeJHA3HAYCHHBIE WM IOATOTOBJICHHBIC COJEHOMABI UL PaIdO4acTOTHOTO
BO30YKICHHS HOHOB B Anana3oHe yactot 6osee 100 k11 1 criocoOHbIe paboTaTh IpH CpeHen
MotHocTH 6oiee 40 kBT.

CucreMbl reHepalliy YPAHOBOH IUIA3MbI

CrienuanbHO TpenHa3HAYCHHBIE WM TOATOTOBJICHHBIE CHUCTEMBI TEHEpalud YpaHOBOU
IUTa3Mbl, KOTOpBIE MOTYT COJIep)KaTh BBICOKOMOIITHBIE TOJOCOBBIE WM PAaCTPOBEIE
3JIEKTPOHHO-JTyYEBbIC MYIIKH C MepeaBacMOi MOIITHOCTHIO Ha MUIIICHB OoJiee 2,5 KBT/cMm.

Cucremsl JUIs1 00paGOTKH KUIAKOMETANIMYECKOT0 YPaHa

CrienManbHO TpeHA3HAYCHHBIC WM TOJTOTOBJICHHBIC CHUCTEMBI JJISI OOPaOOTKH IKHIIKOTO
MeTaJla JIs PACIUIaBICHHOTO ypaHa WJIHM YPaHOBHIX CIUIABOB, COCTOSIIUE W3 THUTIEH H
OXJTXKTAIOIIETO 000PYTOBAHMS TS THTIICH.

[NOACHUTEJIbHOE 3AMEYAHUE

Turmu wu [pyrue KOMIIOHEHTHI 3TOM CHCTEMBI, KOTOpPBIE BCTYMAlOT B KOHTAKT C
pacIUIaBICHHBIM YPaHOM HJIM YPaHOBBIMH CIUIaBaMH, W3TOTOBJICHBI M3 KOPPO3UCCTOWKUX U
TEPMOCTOHKNX MaTEPUAIIOB WJIH 3alHUIICHBI TOKPHITHEM U3 TaKMX Marepuanos. [Ipuemmemele
MaTepHaibl BKIIOYAIOT TAaHTAJ, MOKPBITBIA OKCHAOM HWTTPHA TpaduT, rpaduT, MOKPHITHIA
OKHUCIIAMH JPYTUX PEIKO3EMENBHBIX SJIEMEHTOB WA UX CMECSMHU.

Arperatsl 1151 cOopa "'mpoaykTa' u ""XBOCTOB' MeTaJLINYeCKOI0 ypaHa

CrneuuanbHO IMpefHa3HAuYCHHBIE WM TOATOTOBJICHHBIE arperarsl misi coopa "mpoaykra' u
"XBOCTOB" I METANIMYECKOTO ypaHa B TBepAod ¢opme. OTtm arperatsl mist cOopa
U3TOTOBJIEHB W3 MaTepHalioB, CTOMKMX K HarpeBy M KOPPO3UH, BBI3BIBAEMOIl mapamu
METAJUIMYECKOTO YpaHa, TaKuX, KaK TPpaduT, TMOKPBITHIA OKCHIOM HUTTPHS, WIM TaHTAJ, MM
3aIIUILECHB TOKPHITHEM U3 TAKUX MaTepHaIoB.

Ko:xyxu pazaeauTeIbHOro MOayJist
Hummanprdeckne KaMmepbl, CIENUadbHO TpEeTHa3HAYeHHbIE WA MOATOTOBJICHHBIE JUIA
WCIIOJIb30BaHUSI HA OOOTaTUTENbHBIX YCTAaHOBKAaX C IUIa3MEHHBIM pa3JeliCHUEM, JUIs

MIOMEIIEHHS B HUX UCTOUHHMKA YPAHOBOH IJ1a3Mbl, SHEPT€TUUECKOTO COJICHON A PaHOYacTOThI
1 KOJUIEKTOPOB "mpoaykTa" u "XBOCTOB".
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5.9.

5.9.1.

[NOACHUTEJIBHOE 3AMEYAHUE

Otn KOXYXH HMMCIOT MHOXCECTBO BXOIHBIX OTBepCTI/Iﬁ IIA  1oJiavur  DJICKTPOIIMTaHUsA,
COGZ[I/IHeHI/Iﬁ )Z[I/I(i)(i)yE}I/IOHHBIX HaCOCOB, a TaKKE€ I NUArHOCTUKU U KOHTPOJIA KOHTPOJILHO-
HU3MEPUTECIIbHBIX HpI/I60pOB. OHH UMEIOT HpI/ICHOC06J'ICHI/I$I JUISL OTKPBITHSA U 3aKPBITUS, YTOOKI
obecIeunTh 06CJ'IY)KI/IB8.HI/IC BHYTPEHHUX KOMIIOHCHTOB W U3TOTOBJICHBI U3 COOTBETCTBYIOIUX
HEMAarHMTHBIX MaT€prajioB, TAKHX, KaK HEPKaBCIOIIas1 CTallb.

CnenuajbHO NpeaAHasSHAYCHHbIC HWJIM IOJATIOTOBJICHHBbIC CHUCTEMbI, oﬁopyuonalme H
KOMIIOHEHTBI AJI1A MCITOJIB30BAHUSA HA YCTAHOBKAX 3JICKTPOMArHuTHOI0 odorameHus

BBOJIHOE 3AMEYAHUE

[Ipu »reKTpOMarHUTHOM IPOIECCE MOHBI METAUTUYECKOTO ypaHa, MOIy9IeHHBIE TIOCPEACTBOM
MOHU3AIMY MUTaronIero Matepuaia u3 conel (00brano UCl,), yCKOPSIFOTCS U MPOXOIAT Yepes3
MarHUTHOE T0JIe, KOTOPOE 3aCTaBJSIET MOHBI PA3IIMYHBIX N30TOIOB MPOXOANUTH 110 Pa3IHIHBIM
HanpaBieHussM. OCHOBHBIMU KOMIIOHCHTAMH 3JICKTPOMATrHUTHOTO HM30TOITHOTO cemapaTopa
SIBIIIFOTCS:  MarHUTHOE TIOJIe JUISl OTKJIOHCHWS/Pa3NielicHHs W30TOIOB HOHHOTO ITyYKa,
WCTOYHUKA WOHOB C €r0 CHCTEMOW YCKOPEHHs, M CHCTEMBI cOOpa OTIEIICHHBIX HOHOB.
BcrnoMorarenbHble CHCTEMBI U 3TOTO MPOIecca BKITIOYAIOT CUCTEMY CHa0)KEHHSI MarHUTHOM
SHEpPIruel, CUCTEMBl BBICOKOBOJIBTHOTO MUTAHUS MCTOYHHWKA MOHOB, BAKYYMHYIO CHCTEMY H
OOIIMPHBIE CHCTEMbl XHMHYECKOW OOpabOTKM Ui BOCCTAHOBJEHHUS TMPOAYKTa U
OYHCTKH/pereHepanui KOMIIOHEHTOB.

BJICKTpOMaFHHTHbIe cenapaTropbl U30TOIIOB

SHCKTpOMaFHI/ITHLIe CeriapaTopsbl H30TOIIOB, CIrICIIaJIbHO MIpEeaHaA3SHAYCHHBIC nim
NOATOTOBJICHHBIC UIA Pa3sACIICHUSA HM30TOIOB YypaHa, U 060py2[OBaHI/IC U KOMIIOHCHTHBI JIA
OTOro, BKJIrO4asi:

a) HcTounnky noHOB

CrenmaiabHO — IpeJHA3HAYCHHBIE  WIM  [OJTOTOBJICHHBIC  OTJACIBHBIC  WIH
MHOTI'OYHMCJICHHBIE HWCTOYHHMKHM HOHOB YypaHa, COCTOAIIME HN3 HWCTOYHHKA I1apa,
HMOHU3ATOpa M YCKOPUTEJNS ITy4YKa, U3rOTOBJICHHBIC U3 COOTBETCTBYIOUIMX MAaTEPHAJIOB,
TaKuxX, Kak rpaduTr, HepKaBerollas CTajdb WIH Melb, U CIOCOOHBIX 00ECIeUrBAThH
00mHiA TOK B ITyuke HoHOB 50 MA mim Oosee.

b)  Komiekrops! HoHOB

KomnnekTopHble IIACTHHBI, MMEIOIIME JBE WM Ooyiee INENU W Tas3a, CHeHUabHO
MpeHA3HAYCHHBIC WM MOJTrOTOBJICHHBIC JUIS cOOpa MyYKOB HMOHOB OOOTAIllEHHOTO U
00CTHEHHOTO ypaHa U M3TOTOBJICHHBIC W3 COOTBETCTBYIOIIUX MATCPHANIOB, TAKHX, KaK
rpaduT WK HEPIKABEIOINAs CTallb.

c)  Bakyymubie koxyxu
CrieranbHO TpeAHA3HAYCHHBIE WJIM IOJATOTOBJICHHBIE BaKyyMHBIE KOXYXH IS
9NEKTPOMArHUTHBIX CENapaTOpOB ypaHa, M3TOTOBJICHHBIE W3 COOTBETCTBYIOIIMX

HEMAarHUTHBIX MaTepHaJioB, TAKHMX, KaK HEpXKaBeromlas CTalb, U MPeJHa3HAaYEeHHbIE /IS
pabotel npu gasnenuu 0,1 I1a wim Hipke.
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5.9.2.

5.9.3.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH CHELHANbHO NPEeAHa3HAa4YeHb! ISl IOMELICHUS B HUX UCTOYHUKOB HOHOB,
KOJUIEKTOPHBIX TIACTUH M BOAOOXJIAKAAEMBIX BKJIAJBIIIEH M UMEIOT IMPUCTIOCOOIECHUS
Ul coemuHeHWH Anu(QYy3UOHHBIX HAaCOCOB M MPHCHOCOONEHHS Ui OTKPHITHS H
3aKpPBITUS B LIEISIX U3BJICYECHHS U 3aMEHbI 3TUX KOMIIOHCHTOB.

d) MarsuTHBIC ITOJFOCHBIC HAKOHCUHUKH

CriermanbHO TIpeJHA3HAYEHHBIE WJIM  IIOATOTOBJIICHHBIE MAarHWTHBIE —TIOJIOCHBIE
HAKOHEYHHMKH, WMEIOIIMe auamerp Oosiee 2 M, HCIOJb3yeMble s OO0eCIeYeHUs
MOCTOSSHHOTO MAarHWTHOTO TIOJISt B DJISKTPOMArHUTHOM CerapaTope HM30TONOB H IS
MepeHOCca MarHUTHOTO TIOJISI MEKIY PACIIONOKEHHBIMH PSIZIOM CerapaTopaMH.

BbICOKOBOJBLTHbIE HCTOUHUKH MUTAHUA

CrienyanpHO TMpeHa3HaueHHbIE WM MTOJITOTOBJICHHBIE BHICOKOBOJIBTHBIE HCTOUHUKH MTUTaHUS
JUTSl ICTOYHUKOB MOHOB, 00J1aal0IIMe MOJHBIM Ha0OpOM CIEAYIOIINX XapaKTEPUCTUK: MOTYT
paboTaTh B HEMpPEpHIBHOM pexrMe, BhixonHoe Hampspkerne 20 000 B wim Gonee, BRIXOTHOM
Tok 1 A nm 6onee u crabunuzanms HanpspxeHust meHee 0,01% B Tedenue 8 yacos.

HCcTOYHNKH NUTAHMS 3JIEKTPOMArHuToOB

CrnenuanbHO TpeJHAa3HAYCHHBIE WM IIOJTrOTOBJICHHBIE MOIIHBIE WCTOYHHKH ITUTAHUS
MOCTOSIHHOTO TOKa JUISl 3JIEKTPOMAarHWUTOB, OOJagaloliye IMOJIHBIM HAOOPOM  CIEAYIOLINX
XapaKTEePUCTHK: BBIXOJJHOM TOK B HempepblBHOM pexume S00 A wmu  Oonee mpu
Hanpspkeann 100 B i Gosee, mpu ctabumu3anyy o TOKy win HanpspkeHnto MeHee 0,01% B
TEUeHHe § 4acoB.

YcTraHoBKH A1l IPOU3BOICTBA TSIAKEJI0 BOAbIL, AeiiTepus U leliTepueBbIX COeNHEHMIT 1
o0opynoBanue, CleHAIBHO NPeIHAZHAYEHHOEe WU IIOATr0TOBJICHHOE 1151 3TOr0

BBOJHOE 3AMEYAHUE

Tsokenmyr0  BOAY MOXKHO TIPOU3BOJUTH, HCIONB3Yys pPa3iMyHble mporecchl.  OmHaKo
KOMMEPUECKH BBITOJHBIMH SIBJISIOTCS J[BA MPOLIECCa: TMPOIECC M30TOMHOTO OOMEHA BOJBI U
cepoBogopona (tporecc GS) 1 mporece N30TOMTHOTO OOMEHa aMMEaKa U BOJIOPOIa.

[Iporiecc GS ocHOBaH Ha OOMEHe BOAOpOJA U JACUTEPHS MEXKIY BOJIOW U CEPOBOJOPOIOM B
CHUCTEME KOJIOHH, KOTOpbIE SKCIUTyaTUPYIOTCS C XOJIOAHOM BEpXHEW cekiueld W ropsuei
HWKHEN cexkuued. Boga Teyer BHU3 MO KOJOHHAM, B TO BpeMsI Kak CEpOBOJOPOAHBINA ra3
LUPKYJIUPYeT OT JHA K BEPUIMHE KOJOHH. /{7 COAEMCTBHS CMEIIMBAHUIO Ta3a M BOJBI
WCHOJB3YETCsl PsAN IbIpYaThiX JIOTKOB. JledTepuil mepemeniaercss B BOAY IPU HU3KUX
TEeMIepaTypax U B CEPOBOJIOPO/] TIPH BEICOKMX Temrieparypax. OboramieHHbIe TeiTepreM ra3
WK BOJA YIAJSIOTCS U3 KOJIOHH MEPBOM CTYIIEHH HA CTHIKE TOPSIYMX U XOJOJHBIX CEKIUM, U
IPOIIECC MOBTOPSETCS B KOJOHHAX crlemytomiel crymenu. [Ipomykr mocnenneit ¢assl - Bona,
oOoramieHHast feiirepuem 10 30%, HampapisieTcss B AUCTWULIMOHHYIO YCTAaHOBKY JUIS
IIPOM3BOCTBA PEAKTOPHO-YUCTOM TSKEI0M BOIIBL, T.€. 99,75% oxucu neifrepus.

B nporiecce oOMeHa MEXIy aMMHAKOM W BOJOPOIOM MOKHO H3BIICKATh JCHTEPUNA U3 CHHTE3-
rasa nocp€ACTBOM KOHTAKTa C KMJIAKHMM aMMHAaKOM B IIPUCYTCTBUU KaTajn3aTopa. Cunres-ras
nonaercss B OOMEHHBIE KOJIOHHBI M 3aTE€M B aMMHUAYHBIN KOHBepTep. BHyTpu KOJOHH ra3
MTOJTHAMAETCS OT JTHA K BEPILNHE, B TO BpeMs KaK )KUIKHA aMMHAK TedeT OT BEPIIUHBI KO JHY.
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6.1.

6.2.

Heiitepuii B CHHTE3-Taze JMILACTCA BOJOPOAA M KOHICHTPUPYETCS B aMMHUake. AMMHAK
MOCTYNAET 3aTeM B YCTAHOBKY MJsl KPEKMHIa aMMHaka Ha JHE KOJIOHHBI, TOrJa Kak Tra3
cobmpaeTcsi B aMMHaYHOM KOHBEpTepe Ha BepIIuHe. Ha mocneayronmx cTymeHs X pOUCXOJuT
JanbHeHee oborameHne, U MyTeM OKOHYATeIbHON JUCTIUISIINH TPOU3BOIUTCS PEAKTOPHO-
yrcTas Tspkenas Boaa. [lomada cuHTe3-Ta3a MOXKeT ObITh 00ecIieueHa aMMHUAYHON YCTaHOBKOM,
KOTOpasi B CBOIO OYepelb MOXKET OBITh COOpY>K€Ha BMECTE C YCTaHOBKOM UIS MPOHM3BOICTBA
TSDKEJIOW BOJBI IyTeM H30TOITHOIO OOMEHa aMMHaka M Boopoia. B mporecce amMmmuadHoO-
BOJIOPOJJTHOTO OOMEHa B Ka4yeCTBE MCTOYHHMKA MCXOIAHOTO JCUTEPHsI MOXKET TaKKe
HCTIOJTb30BATHCSI OOBIYHAS BOJIA.

MHorue npeaMeThl KIF0YEBOro 00OpYIOBAaHUS ISl YCTAHOBOK IO MPOM3BOJCTBY TSDKENOM
BOJIbI, HCIONB3YIONMX Tporecchl GS WM  aMMHAYHO-BOJOPOJHOTO OOMEHA, IIHPOKO
pacTpocTpaHeHbl B HEKOTOPHIX OTPACX HEPTEXUMHUECKOW MPOMBIMUICHHOCTH. OCOOSHHO
9TO KacaeTrcs HEOONBIINX YCTaHOBOK, HCHMONB3yIoNmx mporecc GS. OmHako HEMHOTHE
peMeThl  00OpYNOBaHUS  SIBISIOTCS — cTaHaapTHhIMH. [lpomeccet GS U aMMHa4yHO-
BOJIOPOJTHOTO OOMEHa TpeOyIOT 00pabOTKH OONBIINX KOJMYECTB BOCILIAMEHSFOIIUXCS,
KOPPO3MOHHBIX U TOKCUYHBIX H(HHKOCTeﬁ IIpY NOBBINICHHOM JIaBJICHUU. COOTBETCTBEHHO npu
pa3paboTKe CTaHIAPTOB 10 MPOCKTUPOBAHWUIO W OSKCIUTyaTallid Uil  YCTAaHOBOK U
000pYIOBaHMUS, HUCIOJB3YIOIMMX OSTH TPOIECCHI, CIEAYET YACHATh OONBIIOEC BHUMAHHE
noZI00py MATEpPHANOB M MX XapaKTEPUCTHKAM C TeM, YTOObI OOECIICUUTh JITUTEIHHBIA CPOK
CITyKOBI TP COXPaHEHHH BBICOKOW Oe30macHOCTH W HaaexkHocTH. OmpezaeneHne MacmTaboB
00YCIOBIMBACTCS TNIABHBIM 00pa3oM COOOPAKEHUSIMUA SKOHOMUKH M HEOOXOAUMOCTH. Takum
o0Opa3oM, OojpIIas YacTh MPEAMETOB OOOPYIOBAaHUS H3TOTOBIISIETCSI B COOTBETCTBHU C
TpeOOBAHUSAMU 3aKa3IHKA.

Haxowen, crmemyer ormeruth, 4To Kak B mporiecce GS, Tak W B Tpolecce aMMHAYHO-
BOJOPOJHOTO OOMEHa, TpeaMeTsl OO0OpyNOBaHHS, KOTOpbIE II0 OTAEIBHOCTH He
MpeIHa3HAuEHbl WM MOATOTOBICHBI CHELUAIBHO IS MPOU3BOJCTBA TSHKEIOW BOJBI, MOTYT
coOMpaThCsl B CHCTEMBI, CIICIMAJbHO TIpeIHA3HAYCHHBIE WM IIOJTOTOBICHHBIC JUIS
MIPOM3BOCTBA TSHKENOM BoabL. IIprMepaMu Takux crcTeM, MPAMEHSIEMBIX B 0001X MpoIIeccax,
SIBIISTFOTCSL CHCTEMa KaTAIMTHYECKOT0 KPEKHUHTa, UCIIONIb3yeMasi B Ipoliecce oOMeHa aMMHaKka
U BOAOPOAA, U IUCTWUISIIMOHHBIC CHUCTEMBI, HCIOJB3yEeMbIC B MPOIECCE OKOHYATEIBHOM
KOHILICHTPAILIMU TSAXKEION BOJIbI, JOBOJSIIECH €€ 0 YPOBHS pEaKTOPHO-UYHUCTOM.

IpenmMeTsl 000pYMOBAHUS, KOTOPBIE CICIHUAIBHO MPEIHA3HAYCHBI WK TOATOTOBJICHBI ISt
MPOU3BOJCTBA TSHKEIONW BOJBI IyTEM HCIONB30BaHUS JIMOO TMporecca OOMEHa BOJBI U
CEepOBOIOPOIA, JTNOO Tpolecca OOMeHa aMMHaKa U BOJIOPOJIA, BKITFOYAOT:

Bono-cepoBogopoanbie 00MeHHbIEe KOJIOHHBI

OOMeHHbIE KOJIOHHBI, HW3TOTaBIMBAaEMble M3 MEJKO3EPHUCTOM  YIIIEpOAUCTON  CTaid
(manpumep, ASTM A516), nmamerpom oT 6 M (20 pytoB) 10 9 M (30 PyTOB), KOTOPBIE MOTYT
AKCILTYyaTHPOBAThCS MPH AaBJICHUH CBbIIIe Wi paBHOM 2 MIla (300 ¢hyHT/KB. Ar01M) U UIMEIOT
KOPPO3UOHHBIH JOMyCK B 6 MM WK O0JIbIE, CHIEHMATFHO TPeTHa3HAYEeHBI WIIN TIOATOTOBICHBI
IUTS IPOM3BOJICTBA TSDKENION BOJIBI ITyTEM HCTIONB30BAHUS MPOLIEcCa H30TOMHOTO OOMEHa BOABI
U CEpOBOJOPOIA.

I'a3onyBKHU U KOMIIpecCOpPbI
Opnnoctynenyarble, MajgoHarnopuble (T.e. 0,2 MIla wmm 30 ¢hyHT/KB. AFOMM) TIEHTPOOESIKHBIC

ra3ofyBKH WM KOMIIPECCOPBI JUIS IUPKYJSIMKA CEPOBOJOPOAHOrO Tasza (T.e. Trasa,
cogepkaiero oonee 70% H,S), crnenuanpHO mpenHa3HAYEHHBIC WM TOJIOTOBIICHHBIC JUIS
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6.3.

6.4.

6.5.

6.6.

6.7.

MPOM3BOACTBA TSDKENOM BOABI IMyTeM HCHONB30BaHMs Ipoliecca OOMEHa BOABI U
CEpOBOAOPOAA. OTH Ta30AyBKM MM KOMIIPECCOPHl HMMEIOT  MPOM3BOIUTEIBHOCTD,
IPEBBIIAIOILYI0 WIH paBHy0 56 M /c. (120 000 SCEM) mpu SKCIUTyaTALMK MOX AABICHHEM,
npeBblIaromuM wiu  paBHeIM 1,8 MITa (260 ¢yHT/KB. qroiiM) Ha BXOle, M CHAaOXKEHBI
CaJIbHUKaMH, YCTOWYUBBIMH K Bo3zeiicTBrIO H,S.

AMMUAYHO-BOJAOPOAHbIE 00MEHHbIE KOJIOHHBI

AMMIaYHO-BOJIOPOAHBIE OOMEHHBIE KOJIOHHBI BRICOTOH OoJiee uim paBHOH 35 M (114,3 dyToB)
muamerpoM oT 1,5 M (4,9 dyroB) mo 2,5 M (8,2 GyTOB), KOTOPBIE MOTYT AKCILTYaTHPOBATHCS
moj;  JAaBieHWeM, npeBblmatonmM 15 MIla (2225 dyHT/KB. q1oiiM),  CIieMAaNIbHO
MpefHa3HaueHHbIE WM TOATOTOBJICHHBIE JIJIsl TPOU3BOJCTBA TSDKENOW BOIBI IyTeM
WCTIONTb30BaHUS TIpollecca 0OOMEHa aMMHaka M BOJOpOna. DTH KOJIIOHHBI MMEIOT TaKkKe MO
MEHBIIIEH Mepe OJHO OTOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO K€ JHamerpa, 4ro H
UWIMHAPHYECKas 4acTh, Yepe3 KOTOPYIO MOTYT BCTaBISATHCS WM BBHIHUMATHCS BHYTPEHHHUE
YacTH KOJIOHHBIL.

BHyTpemme YaCTHU KOJIOHHBI U CTYIICHYATBIC HACOCHI

BHyTpeHHHME Y4acTH KOJIOHHBI U CTYyIIEHYaThle HACOCHI, CHEIUAIbHO TpeTHa3HAYeHHBIE HIIH
TTOATOTOBJICHHBIE JUIT KOJIOHH IUISI TIPOM3BOJICTBA TSDKEIOH BOZIBI ITyTEM HCITOJIE30BAHUS
mporiecca  aMMHAYHO-BOJIOPOJHOTO OOMeHa. BHYTpeHHHME 4YacTh KOJIOHHBI —BKITFOYAIOT
CHEUATbHO TpeIHa3HaYCHHbIE KOHTAKTOPHI MEXIY CTYIEHSMH, COJCHCTBYIOIINE TECHOMY
KOHTAKTYy Ta3a U )XUAKOCTH. CTyleHYaThle HACOCH! BKIIIOYAOT CICIIMATIBHO TIPeIHa3HAYCHHBIC
MOrpy’KaeMble B JKUIAKOCTh HACOCHI ISl LUPKYJIAIMU KUAIKOTO aMMHaKa B Mpejeiiax oobema
KOHTAKTOPOB, HAXOISIINXCS BHYTPU CTYIICHEH KOJIOHH.

YcTaHOBKHM 1015 KpPEeKMHI'a aMMHaKa

VYcTaHOBKH 1Sl KPEKHHIa aMMHUAKa, 3KCIUTyaTUPyeMble 110]1 AABJICHUEM, IIPEBbIIAIONINM HIH
paBubM 3 MIla (450 dbyHT/KB. I10iiM), criennanbHO NpeIHa3HauYeHHBIE WM MOATOTOBIICHHBIE
JUISL TIPOM3BOACTBA TSDKEJIOW BOIBI IYTEM HCIIOJB30BAaHHS IPOLECCa W30TOMHOTO OOMeHa
aMMHaKa 1 BOAOPOaA.

HNuppaxpacHble aHATU3ATOPHI MOTJIOIIEHUSA

WndpakpacHble aHaTM3aTOPHI MOTJIOMIEHHS, CIIOCOOHBIE OCYIIECTBIIATH AHAIN3 COOTHOLICHUS
MEXIy BOJOpPOIOM M JEHTEpHEM B pEabHOM MacITade BPEMEHH, KOT[a KOHILEHTPAIUU
JelTepust paBHBI WM MpeBbiaT 90%.

Karanuruueckue neuu

Karamutudeckue meun JJIA nepepa60TKH O6OF3.III€HHOFO z[eﬁTepHeBoro ra3a B TSAKCIYHO BOAY,
CIICHUAJIBHO TPEAHA3HAYCHHBIC HWJIKM IIOATOTOBJICHHBIC [JIsI IIPOMU3BOJICTBA TSDKEITON BOJBI
ITYTEM HUCIIOJIB30BaHUA TPOLECCa U30TOIMHOT'O oOMecHA aMMHaKa 1 BOJAOpOAA.

YcTaHOBKH 1J15 KOHBEPCHH YpaHa U oﬁopyszaHne, CIICNUAJIBHO NPeIHA3HAYCHHOC WIH
MOJAroTOBJICHHOC 1JIfl 3TOI'0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax M cucTeMax IS KOHBEPCHM ypaHa MOXKET OCYIIECTBISATHCA OJHO WIIH
HECKOJIBKO MpeBpaIlleHH M3 OJHOTO0 XMMHMYECKOTO0 H30TOIa YpaHa B JpPYyTo, BKIIOYast:
KOHBEPCHIO KOHILIEHTpaTtoB ypaHoBoH pyabl B UO;, konBepcuro UO; B UO,, KOHBEpCHIO
okuceit ypana B UF, unu UFg, konsepcuro UF, B UF,, konBepcuto UF¢ B UF,, konBepcuto UF,
B MeTaUIMYeCKui ypaH Hu KoHBepcuio ¢ropumoB ypana B UQO,. MHorue Kio4eBble
KOMITOHEHTBI 000pYIOBaHUsI YCTaHOBOK AJIsI KOHBEPCHH ypaHa XapaKTepHbBI A HEKOTOPBIX
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7.1.

7.2.

7.3.

7.4.

CCKTOPOB  XMMHYECKOH  oOpabaTbiBaromieil  mpoMbliuieHHOCTH.  Hampumep,  BHIBI
000py/10BaHUsI, UCIIOIB3YyEeMOr0 B 3THX MPOIECcax, MOTYT BKIIIOYATh: II€YH, KapyCeJbHbIC
MIEYH, PEAKTOPhI C TICEBIOOKIDKEHHBIM CIIOEM KaTall3aTopa, sKapoBBIE PEaKTOPHBIE OalllHH,
KHUIKOCTHBIE [EHTPUPYTH, IUCTHULIIMOHHBIE KOJOHHBI W  YKHUAKOCTHO-)KUIKOCTHEIC
9KCTPaKIHOHHBIE KOJMOHHBL. OJHAaKO He MHOTHME KOMIIOHEHTHI OOOpYIOBaHMS HMEIOTCS B
"roToBoM Bujie"; OOJBIIMHCTBO W3 HUX JOJDKHBI OBITH TIOJTOTOBJICHEI COTTIACHO TPEOOBAHHSIM
U crienupuKaysIM 3aKkazuika. B HEKOTOphIX ciydasx TpeOyeTcss YUWTHIBAaTh CIElHAaNbHEBIC
MPOCKTHbIE M KOHCTPYKTOPCKHE OCOOGHHOCTH [UISi 3allUThl OT arpecCHBHBIX CBOWMCTB
HEKOTOphIX W3 oOpabateiBaeMbix xummdeckux semiectB (HF, Fp, CIF; u dTopuasl ypana).
Hakonen, criemyer OTMETHTh, YTO BO BCEX IIpoIecCaX KOHBEPCHH ypaHa KOMIIOHEHTHI
000pyI0BaHus, KOTOPbIE OTACIBHO CIENUaIbHO HE MpeAHa3HAUCHBI WM MOATOTOBICHBI IS
KOHBEPCHH YpaHa, MOTYT OBbITb OOBEIMHEHBI B CHCTEMBI, KOTOpBIE CIICHHAIBHO
MpeHA3HAYCHBI WM TIOATOTOBIICHBI JUIS MCTIOJIB30BAHMS B IIEJX KOHBEPCUH YPaHa.

CrnenuaabHO mNpeJHA3HAYEeHHble WJIM NOATOTOBJIEHHbIE CHCTEMbI [JIsl KOHBEPCUHU
KOHIIEeHTPATOB ypaHoBoii pyasl B UO;

MNOACHUTEJIbLHOE 3AMEUAHUE

KonBepcust koHmeHTpatoB ypaHoBod pymbl B UO; MOXKET OCYIIECTBIIATHCS CHadaja
MOCPEJCTBOM PACTBOPEHUSI PyAbl B a30THOM KHUCIOTE€ M OSKCTPAKIUH OYMIIEHHOTO
rekcarujpara ypaHWIIUHATPaTa C IMOMOIINBIO0 TAKOTO PacTBOPUTENs, Kak TpuOyTun docdar.
3areM TeKcarmapar ypaHWIAWHHUTpata mnpeoOpasyercs BUQO; mbo mocpeacTBoM
KOHIICHTPAILIMU U JCHUTPAIIUH, JTUOO TIOCPEICTBOM HEHTpaIN3aIlui ra3000pa3HbIM aMMHUAKOM
JUIs TIOJNlyY4CHUs JUypaHaTa aMMOHUS C TOCHeAyromed Quubrpanued, Cymkod w

KaJIbIUHUPOBAHHUCM.

CnenuajbHo NNpeaAHASHAYCHHBbIC WJIM NMOATOTOBJICHHbIC CUCTEMbI JId KOHBEPCHU UO0;
B UF6

[NOACHUTEJIbBHOE 3AMEYAHUE

Konmsepcuss UO; B UFg MOXET OCYIISCTBIATHCSA HEMOCPEACTBEHHO (ropupoBanmneM. JIist
npoiiecca TpeOyeTcss ICTOYHHK Ta3000pa3Horo (hropa WM TpeX(ToprcToro xyuopa.

CnenuajbHO npeIHasHAYCHHbIC WIN IOATOTOBJCHHBIC CHCTEMBbI /IJI1 KOHBEPCHUHU UO3
B U02

[NOACHUTEJIbHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXET OCYHIECTBISAThCA MOCpeacTBOM BoccTaHoBieHus UQO;
ra3000pa3HbIM KPEKMHI-aMMHAKOM HJTH BOZOPOIOM.

CnenuaibHo NPCAHASHAYCHHBbIC WM NMOATOTOBJICHHBbIC CUCTEMbI AJIsd KOHBCPCHU U0,
B UF4

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcus UO; B UF, Moxxer ocymecTBisiTbest nocpeactsoM peakiuu UO, ¢ ra3000pa3HbIM
¢dropucteM BogopoaoMm (HF) mpu tremneparype 300-500°C.
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7.5.

7.6.

7.7.

7.8.

CnenuajbHo NpeaAHASHAYCHHBbIC WJIH INOJATIOTOBJCHHBIC CHCTEMbI /IJId 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

Kongepcus UF4 B UF, ocymiecTBisieTcs MOCPEICTBOM BOCCTAHOBIICHHS BOJOPOIOM.
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