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O mpoekre Ykaza [Ipesunenra Pecmy6muxm Kasaxcran "O 3akmodeHnn J{ONIOIHATEIEHOTO
npotokona k Cornmamenuro Mexay Pecmy6mmkoit Kazaxcran u MexxayHapOHBIM aréHTCTBOM
10 aTOMHOM HEPTHH O IPYMEHEHNH rapaHTUil B CBA3H ¢ JIOrOBOPOM O HEPACIIPOCTPAaHCHUH

AIEPHOTO OpyXHus"

ITocranoBnenue [IpaBurenscrBa Pecniyonuku Kazaxcran ot 16 ssuBaps 2003 rona N 24
B uensx ykpemieHus pexuma SAECpHOro HepacnpocTpaHeHus [IpaButrenbcTBo
Pecny6nuku Kazaxcran NMOCTAHOBISET:

1. Buectu Ha paccmotpenue Ilpesuaenta Pecnyonuku Kaszaxctan mpoekT Ykasza
IIpesunenta PecnyOmmkn Kazaxcran "O 3akmrodeHun J{OMOJHUTEILHOTO MPOTOKOJA K
Cornamenuto Mexay PeciyOnukoit Kazaxcran u MexayHapoIHbIM areHTCTBOM 110 aTOMHOMU
SHEPrUu O MPUMEHEHUU TapaHTUil B CBA3U C JJOrOBOPOM O HEpacHpOCTpPaHEHUH SIAECPHOTO
O py X U 4

2. Hacrosimmee nocTaHOBJIEHUE BCTYIIAET B CUILY CO AHS ITOATIUCAHUS.

"

IIpemMmpep-MuHHCTDPp
Pecniy6nuku Kazaxcran
ITpoext

Vka3 IIpesupenra PecmyOmiku Kazaxcran O 3akmodeHun J{0mOIHATEIHEHOTO
mpoTokoia K COrameHuio MexXIy

PecyOmikoii Kazaxcran 1 MexayHapoQHBIM ar€HTCTBOM II0 aTOMHOM
SHEPIruH O IPUMEHEHUN I'apaHTUl B CBI3HU ¢ JIoroBOpoM o

HEPACIPOCTPaHEHHH SAIEPHOTO OPYKHS

B nensx peanuzanuu MOJUTHUKHU SIAEPHOTO HEPACTPOCTPAHEHUS U 0OECHEeUEHHS
MEXKTyHAPOIHOU CTAOMIIBHOCTH B 00JIACTH UCIIOIb30BaHUSI aTOMHOM HEPTUU MOCTAHOBIISIO:

1. 3akmtounTts JlonmosHUTENbHBIN npoTokon Kk Cornamenuto Mexay PecmyOnukoit
Kazaxcran u MexayHapOoAHbIM areHTCTBOM 10 aTOMHOW 3HEPTUM O MPUMEHECHUU TApAHTUN
B CBsI3U C JJOrOBOPOM O HEpACIpOCTPAHEHUU SAIEPHOTO OPYKHUs, TOANUCAHHOMY 26 HIOJs
1994 rojmga B roponae AnMaTsl.

2. Hactosimuii Yka3 BCTyIaeT B CHUILY CO AHS TOATUCAHUSA.
Il pe 3u 1€ HT
Pecrry6iukn Kazaxcran



O moxmmucanmy JlonomAUTEFHOTO MpoTokona k CorllameHuio
Mexay Pecrmy6muxoit Kazaxcran 1 MexayHapoqHEIM areHTCTBOM ITO
aTOMHOM 3HEPI'HH O IPUMEHEHHUH IrapaHTHH B CBS3H ¢ JIoroBopoM o

HEPacIPOCTPAHEHAH SAESPHOTO OPYKHS

B nensx peanuzanuy MOJIUTUKHU SEPHOTO HEPACHPOCTPAHEHUS U OOECleyYeHUs
MEXIYHApOJAHON CTAOMIBLHOCTU B 00JaCTH UCIOJIB30BaHUS AaTOMHOM SHEPTHH MOCTAHOBJISIO:
1. Tlonnucate donosHutenbHbll npoTtokos K Cornamenuto mexay PecnyOinkoi
Kazaxcran u MexxayHapoJHbIM areHTCTBOM 10 aTOMHOM 3HEPrUyU O MPUMEHEHUM T'apaHTUH B
CBsA3U ¢ JJoroBOpOM O HEpACIPOCTPAHEHHUH SAEPHOTO OPYKHUsI, HOANMCAaHHOMY 26 utons 1994
rojmga B ropone AnMartsr.
2. HacTossmmit Yka3 BCTyIaeT B CUILy CO AHS NOATMCAHUS.
I pe 3u 17eHT
Pecny6nuku Kazaxcran

Honomaurensusiii ITporokon k Cortamenmio Mmexay Pecybimkoit Kazaxcran u
MexayHapOoAHEIM areHTCTBOM IO aTOMHOM SHEPIHH O IPUMEHEHNH IF'apaHTUA B
cBs34 ¢ JJoroBopoM o

HEPAaCIPOCTPaHEHUH AIEPHOTo opyxui IIpeamOyia

[TPUHUMAA BO BHUMAHME, uro Pecnybmuka Ka3zaxcran (B JanpHednieM
umenyemasi Kazaxcran) siBisiercst yuactaukom Cornamenus mexay Pecmy6nukoit Kasaxcran
u MexyHapoqHbIM areHTCTBOM 110 aTOMHOW B3HEpruv (B AaJbHEWUIIEM HMEHYEMOe
ATEHTCTBOM) O NPUMEHEHUHU TapaHTUUl (B naibHelmeM uMeHnyemoro CoriameHue o
rapalHTusx), KoTopoe Bcerynwio B cuay 11 aBrycra 1995 roga;

YUUTBIBAS xenanue MeXIyHApOIHOTO COOOIIECTBA €rie 0ojiee YKPEIUTh PEKUM
AJIEPHOTO HEPACHPOCTPAHECHHS] MyTeM MOBBIMIEHUS JEHCTBEHHOCTH U 3((PEKTUBHOCTH
CHUCTEMBI rapaHTui ATEHTCTBA;

HAITIOMHMWHAS, 4yTo AreHTCTBO NMPHU OCYIIECTBICHUU TAPAHTUM JOJHKHO YUUTHIBATH
HEOoOOXOAMUMMOCTSH:

n30eratb CO3JaHUs MPENSTCTBUI AKOHOMUYECKOMY M TE€XHOJIOTHYECKOMY Pa3BUTHUIO
Kazaxcrana uim MexayHapoOAHOMY COTPYJAHUYECTBY B 00JacTU MUPHOH sAIEpHOU
NI €esSTEeNnNbHOCTH ;

coO01aTh JEHUCTBYIOIINE TTOJ0KEHUS B 00JIACTH OXPaHbI 3I0POBbs, 0€30MaCHOCTH,
bu3nuecKoi 3alluThl, a TaKXe Apyrue JeHCTBYyIoUIMe TpeOoBaHUS 0€30MacHOCTH U IMpaBa
OTJIE€Nb HBH X 141 ;

NPUHUMATh BCE MEPHI MO 3aIUTE KOMMEPUECKUX, TEXHOTOTHUECKUX U MTPOMBIILICHHBIX
CEKpETOB, a TaKXke JAPYyro KOHGUIESHIHAIbHOW MHPOPMAIIUU, KOTOpas CTAaHOBUTCS €My



U 3B €CTH O H ;

[NIPUHUMAS BO BHUMAHUE, uto wacTtoTa mpoBeIEHHUS U WHTEHCUBHOCTHb
MEpONPUATUH, yKa3aHHBIX B HacrtosmeM IIporokone, OyayT NOIIEpKHBATHCS Ha
MUHUMAJIbHOM YPOBHE, COOTBETCTBYIOIIEM II€JM TMOBBIIICHUS JCHCTBEHHOCTH U
spdexTuBHOCTH rapaHTuu ATEHTCTBAa;

HACTOAAIINM Kazaxctad 1 ATEHTCTBO COTJIACUIIUCH O HHXKECIIEAYIOIIEM:

Ces3p Mexny HacTosmmM [IpoTokonoM u
CornmamenneMm o rapasTiax Cratbs 1

[Tonoxenus: CornaiieHus: 0 TapaHTUSAX MPUMEHSIOTCA K HacToseMy [IpoTokoiy B Toit
Mepe, B KAKOM OHU COOTBETCTBYIOT IMOJOXKEHHUSIM HAcTOsIIEro [IpoTokosia U COBMECTUMBI C
HUMU. B ciydyae mpotuBopeumsi Mexay mnojoxeHusmMu CoriamieHus O TapaHTUsIX U
MOJIOKEHUAMU HacTosiiero [IpoTokomia mpuMeHsIOTCs MOJI0OKEeHUs HacTosiero IIpoTokona.

ITIpenocraBnenne uagopmanuu CraThs 2

a. Kazaxcran mnpenocraBiaseT ATEHTCTBY 3asBJICHUE, COJIEpKallee:
1)  OOmee onucanue W UHPOPMAILNIO, YKA3BIBAIOIIYID MECTO MPOBEICHUS
OTHOCSIIUXCA K SAJEPHOMY TOIIJIMBHOMY IHKIY
HAay4YHO-HCCIIEA0BATCIbCKHUX U OIBITHO-KOHCTPYKTOPCKUX padoT,
HE CBSA3aHHBIX C SJACPHBIM MaTEpHUATIOM, OCYIIECTBISIEMBIX
rae-nu0o, KOTopble (UHAHCUPYIOTCS, MOJYUYHIU KOHKPETHOE
pa3penieHne, KOHTPOJHUPYIOTCS HUIH OCYIIECTBISIOTCS OT HWMEHU

KaszaxcTamna
11)  OmnpenelieHHYI0 ATEHTCTBOM Ha OCHOBE OXHJAAa€MOrO MOBBIIICHUS

NEeUCTBEHHOCTH WU SPPEKTUBHOCTH M COTJACOBAHHYIO C

KazaxcTtanom uHdopmaiuio, KacawIilyrcs rapaHTHH

JKCILUTyaTallMOHHON JeATEIbHOCTH Ha YCTAaHOBKaX M B MeCTax
HaXO0XXJCHUsS BHE YCTAaHOBOK, ¢ OOBIYHO HCIOJB3YETCH SACPHBIN

M aTepHuaali
111) OOmiee omnucaHue KaXJIO0TO 3JaHUsA Ha KaXJI0W miomaake,
BKJIIOYass €ro HCHOJb30BaHHE, H, €CJIH 3TOT0 HEJOCTAaTOYHO -
OMHMCAHUE €ro COJECPKUMOro. ODTO ONHCAHUE BKJIIOYAET KapTy

TakoMu NJIOIIajmgkKH .
1v) Onucanme MacmTaba omepamuid IJIsI KaXJIO0TO0 MeECTa HaXOXICHHUS,
UMEIONIEr0 OTHOIIEHUE K JA€ATEJIbHOCTH, YKa3aHHOU B
[Tpunoxenunm [ £k H©Hactoamemy IlpoTtokony.
V) Nudopmanuro, yKa3blBAIIYI0O MECTO HaXOXICHHUS,
DKCIIYyaTallMOHHOE COCTOSHUE H OI[€HOYHBIE TOJOBBIC



MPOU3BOJACTBEHHBIE MOIIHOCTA YPaHOBBIX pPYJIHUKOB,
000TaTUTENBLHBIX YCTAHOBOK, TOPHUEBBIX 00OOTraTUTEIbHBIX
YCTAaHOBOK M CYIISCTBYIOIIMHA TOJOBOM 0O0BEM MPOU3BOJCTBA
TaKUX PYJIHUKOB W OOOraTUTEIbHBIX ycTaHOBOK s Ka3zaxcrtana
B ueisoM. KazaxcTaH mnpemocTaBiaseT MmO 3ampocy ATEHTCTBa
JJaHHbIE O CYHIECTBYIOUIEM TOJ0BOM 00beMe MpPOU3BOACTBA
OTAEIBHOTO pYyJAHUKA WA O0OOTAaTUTEJIbHOW YCTAaHOBKHU.
[IpenoctaBnenue »3Toil uHPOpMAMM HE TpeOyeT BeICHUS
noapoOHOro yueTa SJAEpHOTO MaTepuala.
vi) Huopmamuio OTHOCHUTENTHLHO HCXOJHOTO MaTepuana, KOTOPBIM ele
HE JOCTUT COCTaBa M YHCTOTHI, KOTOpBIE J€JIal0T €ro
NPUTOAHBIM JJsI HU3TOTOBJCHHUS TOIIMBA WJIU HM30TOMHOTO
oborameHnus, BKJIIOYAKIYIO:
a) KOJIM4eCcTBa, XHUMHUYECKMM COCTaB, HUCIOJb30BaHUE WU
npejanojaraeMoe UCIOJb30BaHUE TaKOTO0 MaTepuana,
HE3aBUCHUMO OT €ro SJAEPHOTO0 HIJIHU HEIJAEPHOTO
UCHOJb30BAHUA, AN KaxXJOT0 MECcTa HaXO0XJIEHUS B
Kazaxcrane, B KOTOpOM TakoW MaTepuaj MNPUCYTCTBYET B
KOJIMUECTBAX, MPEBBHIIIAKIIUX JECATh METPHUUYECKUX TOHH
ypaHa u(uiau) ABajaAlaTh METPUUECKUX TOHH TOpHA, a AJd
IPYTUX MECT HaXO0XJIEHUS C KOJMYECTBAMH OoJiee OJHOU
METPpHUYECKOW TOHHBI - obulee koiuuecTBO Aia Kazaxcrana B
IEJIOM, €CJU 3TO O00Ilee KOJUYECTBO NPEBBIIIAET JECATh
METPHUYECKUX TOHH ypaHa WJIU JBaJllaTh METPUUYECKHX TOHH
topus. IlpegocraBnenue »Tod uHPOpMamuu He TpebdyeT
BEJCHUS TMOAPOOHOTO YyueTa sSJIEepHOro Marepuana;
b) konuuecTBa, XMMHUYECKUH COCTAaB M TNYHKT Ha3HAYCHUS
KaXJI0OM HSKCIOpTHOM mnocTtaBku u3 Kazaxcrtana Takoro
MaTepuaia JJs KOHKPETHBIX HEsSIJIEepPHBIX IleJied B
KOJIMYECTBAaX, MNPEBBIIIAIUX:
1) nmecsTs MeTpHUYECKUX TOHH YypaHa, HIH i
NoCJe0BaTEIbHBIX HSKCIHOPTHBIX IOCTAaBOK ypaHa Hu3
Ka3zaxctana B OJHO U TOXE€ TroCyIapcTBO, KaxJas W3
KOTOPBIX MEHEEe JECATH METPUYECKHUX TOHH, HO CyMMa
KOTOPBIX NPEBBIIIAET JECSITh METPUUYECKHX TOHH B
TEe4YeHHe ronaa,;
2) nBannaTh METPUYECKUX TOHH TOPHUS, HIHA IS
MOCJIEI0OBATEIbHBIX JKCHOPTHBIX MOCTaBOK TOPHSA U3
Kazaxctana B OJHO U TOXE€ TroCyIapcTBO, Kaxjas WH3



KOTOPBIX MEHEE JBaJllaTH METPUYECKUX TOHH, HO cCyMMa
KOTOPBIX TpeBBINIAET JABaAIlaTh METPHUUYECKUX TOHH B
TE4YeHUHEe ronua,;
C) KOJHUYECTBAa, XUMHUECKHH COCTaB, MECTO HAaXOXICHUS B
HacTOsIIee BpeMs W HCHOJB30BAaHUE WU MpeamnojiaraeMoe
UCIIOJIb30BaHUE KaxJ0oi uMHoptHoil moctaBku B Kazaxcrtan
TAKOTO MaTepuana IJs KOHKPETHBIX HEAJCPHBIX IleJeld B
KOJNTHWYECTBAaX, TMPEBBHIMAKIUX:
1) necsaTh METpUUYECKHUX TOHH YypaHa, HIH I
MOCJeJOBAaTEIbHBIX HMMIOPTHBIX TMOCTAaBOK ypaHa B
KazaxcTan, kaxpgas M3 KOTOPBIX MEHEE [JI€CATH
METPHUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBHINIACT
NEeCsATh METPHUUYECKHMX TOHH B TEUYEHHUE To0ja;
2) nBajanaTh METPUYECKUX TOHH TOpHUS, HIU A
MoCJeJ0BAaTEeIbHBIX HUMIOPTHBIX MOCTAaBOK TOpHUS B
Kazaxcran, kaxjgas U3 KOTOPBIX MeEHee JABajallaTu
METPHUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBHIIIAET
nBajJllaTh METPUYECKHUX TOHH B TEYEHHE To0ja;
npu TOM TNOHUMAaHWUHU, YTO TpeACcTaBlicHuEe HHPOpMAIUU O
TaKOM MaTepuaie, NpeJHa3HaYeHHOM [Jis HEsJIEPHOTro
HUCIOJb30BAHUS MOCJIE TOr0 KakK OH JOCTHUTHET
OKOHYATEeJbHOU (OPMBI CBOETr0 HESIJAEPHOTO
UCTOJNIb30BaHUS, He TpebOyercs.
vil) a) wuHPOpPMAIUI OTHOCUTEIbHO KOJUYECTB, BHUJOB
HCIIOJb30BaHUA M MECT HAaXOXJCHUS SJAESpHOTO MaTepuala,
OCBOOOXJEHHOTO OT TapaHTHH B COOTBETCTBHU CO CTaThel
36 CormameHuss O TapaHTHAX;
b) mHbOpPMAIHUI0O OTHOCUTEIHbHO KOJHUYECTB (KOTOpas MOXKET
uMeTh (OpMy OIIEHOK) U BUJIOB HCIOJb30BAHUS B KaXXJAOM
MECTE€ HaXO0XJEHHUS SAJEePHOTO MaTepuana, OCBOOOXKIECHHOTO
OT TapaHTUH B COOTBETCTBHHM CO cTaTthedt 35 b)
CornameHuss O TapaHTHUSIX, HO €lII€ HE HaxXOJsIIerocs B
OKOHYATENbHOU (opMe I HESIJepHOTO HCIOJIb30BAHUS, B
KOJINYECTBAX, MNPEBBIIIAIINX YKa3aHHbIE B cTaTrbe 36
Cornamenuss o rapaHTusx. I[lpemocTtaBieHue 3>TOH
uHpopManuu He TpebyeT BeAeHHUs NOAPOOHOro yueTa
AAEpPHOTO MaTepuanma.
viil) MHpopManuio OTHOCHUTEILHO MeCTa HaXO0XICHUS WU JalbHEUIIeH
00pabOTKH OTXOIOB CpPEJAHEro HJIU BBICOKOTO YpPOBHA



AKTUBHOCTH, COJEp>KalUuX TUIyTOHUN, BBICOKOOOOTAIIECHHBIN ypaH
WM ypaH-233, B OTHOWIEHUU KOTOPBIX NPUMEHEHHUE TapaHTUU
OBIJIO MpeKpalleHO B COOTBETCTBHU co cTatbei 11 CormameHus
0 rapaHtusx. /Jas nmeau OaHHOTO MNYyHKTa '"najJpHelmas
oOpaboTka" He BKJIIOYAET MEPEYyMaKOBKY OTXOJOB HIH HUX
NanpHelIIee KOHAWIMOHUPOBAHUE, HE MpPEAyCMaTPUBAIOUIEE
pa3leNieHuss JJIEMEHTOB, AJs XPAaHEHHUS HIH 3aXOPOHEHHUS.

1X) Crnenymomyo HWHGOOPMAIIUI0O OTHOCHUTEIBHO COTJIACOBAHHOTO
000pyTOBaHUS W HEIJCPHOTO MaTepuana, IMEPEUYUCICHHBIX B
Ipunoxenun I1:

a) Mo KaxJIol skcmopTHOM moctaBke u3 Kazaxcrana Ttakoro
o0opynoBaHHS W MaTepuana: HUIACHTHPUKAIUSA,

KOJHUYECTBO, MECTO TPEAINOJIaraeéMoro HCIOJIb30BaHUS B
rocyjaapcTBe-mojyyaTesie W JaTa WIH B COOTBETCTBYIOIIHX

cliydasix OJKujaemas JaTa d3KCIOPTHOW TOCTaBKHU;

b) Mo KOHKpETHOMY 3ampocy ATEHTCTBa MOJATBEPKIACHUE
KazaxcTtaHoMm, kKak HUMOOPTUPYIOIIUM TOCYIapCTBOM,

nHpopmManuu, MNPEAOCTABIEHHON ATEHTCTBY B

COOTBETCTBUH C TMNYHKTOM a) BHIIIE.

X) OO6mue MmIaHbl Ha MPEACTOSIIMNA NECATHICTHHH TEpUOJl, MUMEIIINe
OTHOIIIEHUE K Pa3BUTHUIO SAECPHOTO TOIJIMBHOTO NHKIA (BKIOYAS
NJaHUpyeMble, OTHOCSIIHECS K SAEPHOMY TOIJIMBHOMY IIHKITY
HAYYHO-UCCIIEIOBATEIBCKIUE H OMBITHO-KOHCTPYKTOPCKHE

paboThl), KOTrjJa OHHU YTBEPKIEHBI COOTBETCTBYIOIUMU
KOMIETCHTHBIMU opramamMmum B Kazaxcrane.
b. Kazaxcran mpunaraer Bce pa3yMHbIE YCHIHS C TEM, YTOOBI MPEJOCTaBUTh ATEHTCTBY

CIenywuy o HHGOpPMANUIO:

1) obmee omucanve W WHPOPMAIUIO, YKA3BIBAIOIIYI0O MECTO MPOBEIACHUS
OTHOCSIIUXCSA K SACPHOMY TONIUBHOMY IHUKIY
HAayYHO-HCCIIEAOBATECILCKIUX W OINBITHO-KOHCTPYKTOPCKUX pabdoT,

HE CBS3aHHBIX C SJICPHBIM MaTepHalioM, KOTOPBhIE KOHKPETHO
OTHOCSTCA K oOoramieHur, nepepaboTKe sSAEepHOro TOMIUBA WU

K 00paboTKe OTXOJOB CpPEIHET0 HIH BBICOKOTO YpPOBHSA
aKTUBHOCTH, COJEPIKAIIUX TUIyTOHUH, BBICOKOOOOTAIICHHBIN ypaH

unu ypan-233, ocymecTBiaseMbx rae-nu6o B Kazaxcrane, HO
KOTOpbie He (UHAHCHUPYIOTCS, HE TOJYYUIH KOHKPETHOTO

paspenieHuss WIM HE KOHTpohupyroTcs Kazaxcranom wium He

ocymecTBIsitoTcss oT uMeHm Kaszaxcrana. Jlns 1enum JaHHOTO

nyHkta "oOpaOoTka" OTXOJOB CPEIHEro WU BBICOKOTO YPOBHSA



AKTUBHOCTH HE€ BKJIOYAaeT NEPEYNakoBKY OTXOJOB HJIM HX

KOHJAUIIMOHUPOBAHUE, HE IMpeJaycMaTpuUBaroilee pas3JiesieHus

PJIEMEHTOB, JJIS XpaHEHHUS UJIHW 3aXOPOHEHHS.

11) 001llee OMHUCAaHHE JIEITEILHOCTH ¥ CBEICHHUSA O IJIHIE WIH

OpraHu3aluu, OCYIIECTBISIONUX TaKyl JA€ATEIbHOCTh B

OMpPEACICHHBIX ATEHTCTBOM MECTax HaXO0XJEHHUS 3a TNpeleslaMu

IUIOIMIAJKU, KOTOpble, MO MHEHHIO ATEHTCTBA, MOTJHU OBbl

GYHKIIMOHAIBHO OBITh CBS3aHBI C JICSATEIBHOCTBIO Ha JTOM

mwiomanake. IlpenocraBnenue Takod wuHDopmanuum sBIsETCA

NpeJAMETOM KOHKpeTHOoro 3ampoca AredHtctBa. OHa

MpEeIOCTaBIIACTCS B KOHCYJbTalluu ¢ ATEHTCTBOM WU

CBOEBpPEMEHHO.

c. Ilo 3anpocy ArentctBa Kazaxcran jgaer yTOYHEHMS WIJIM Pa3bsCHEHUs 000

nH(pOpMaIuU, MPeI0CTaBICHHON B COOTBETCTBUM C HACTOAIIECH CTaThel, B TOM CTENEHH, B
KOTOpPOM OHA UMEET OTHOIICHUE K LIEJIN TapaHTUM.

Crarpsa 3

a. Kazaxcran npenocrasisier AreHTCTBY B TeueHue 180 gHel mocie BCTYIUIEHUSI B CUITY
Hactosero [Iporokona undopmanuio, o koTopoit ropoputcst B Ctatbe 2.a.1), 1ii), 1v), V), Vi)
a), vii) u X) u B Ctatne 2.b.1).

b. Kazaxctan npemoctaBisieT AreHTCTBY 10 15 mas KaxJaoro rojga oOHOBJIEHHYIO
uHpopMaIuioo, 0 KOTOPOM TOBOPUTCA B IYHKTE a. BHIMIE, 3a MEPUOJ, OXBATHIBAIOIIHMA
NpealecTBYIOMUN KalleHaapHblid roj. Eciau panee npenocraBieHHas HGOpMaIUs ocTalach
0e3 U3MEHEHUHN, Kazaxcrtan YBEIOMISIET 00 3TOM.

c. Kazaxcran mpenocrtaBiger ATeHTCTBY A0 15 mas kaxaoro roja umHdopmaimuio,
onpeaeneHuyo B Crarbe 2.a.vi) b) U €), 3a IepuOJ, OXBATHIBAIOIINN MPEAIICCTBYIONUN
KaleHOJapHEBb U ronu.

d. Kazaxcran exxexkBapTalibHO NMPEOCTABIACT ATEHTCTBY HH(OPMALIHIO, OTIPE/ICIICHHYIO B
Cratbe 2.a.ix). a). D1a uHbOPMAITUS MPETOCTABISIETCS B TEYCHUE MIECTUACCATH THEH Mocie
OKOHYAHMUS KaXJa0TO KBapTana.

e¢) Kazaxcran npenocrasisieT AreHTCTBY HH(pOpMaInio, onpeaeneHHyto B CtaThbe 2.a.viii)
, 32 180 gHel A0 ocyuiecTBIeHUs AalibHEHIeH oO0paboTku u 10 15 Mast Kaxaoro roja
nHbpopMali0 00 M3MEHEHHSX MECT HaXO0XJICHUS 3a TMEPUOJl, OXBATHIBAIOIIUU

NpeAUeCcCTBYIUMN KaJIEHIapHBIU ron.
f) Kazaxcran u ATEHTCTBO JOrOBapUBAIOTCS O BPEMEHHM U YAaCTOTE MPEIOCTABICHUS
uHpopmanuu, OnpeaeIeHHO U B CraTtbe 2.a.11).

g) Kazaxcran npenocrasisier AreHTCTBY MH(popmaiuio, onpeneneHnyto B Crtatee 2.a.1X)
b), B TeueHHE MIECTUACCITH JHEH MOCie MOCTYIUICHHUS 3a1poca OT ATEHTCTBA.



HonomaurensHemi qoctyn Ctares 4

Hwuxecnenyroiee npuMeEHSIETCS B CBSI3U C OCYLIECTBICHUEM JOMOJIHUTEIBHOTO JOCTyIIa B
COOTBETCTBUU co CTaTbeW 5 HAaCTOALIEr o [IpoTokona:

a. ATEHTCTBO HE CTaBHUT 1€ MEXaHHUCTHYECKH WU CHUCTEMATHYECKH TMPOBEPATH

uH(pOpMAINIO, O KOTOPOW TOBOPUTCS B CTaThe 2, OJHAKO ATEHTCTBO MMEET JOCTYI K:

1) TI000My MECTY HAaXO0XJE€HHsS, O KOTOPOM TOBOPUTCS B CTaThbe
5.a. 1) wunm 1ii), Ha BBHIOOPOYHOW OCHOBE C ICJIBIO
obecrneueHHUsT YBEPEHHOCTHM B OTCYTCTBUM He3asIBJIEHHBIX
AJE€pHOr0 MaTepHualla U JE€ATEIbHOCTH;

11) no0oOMy MECTy HaxOXJIeHUS, O KOTOPOM TOBOPUTCS B CTaThe
5.b. uam c., B meAsAX peleHus BoOmpoca, CBI3AHHOIO C
NPaBUJIBHOCTRIO W TOJHOTOW HHPOpMAINWuU, MPEeJOCTABICHHON B
COOTBETCTBUHU CO CTaThedl 2 WIAM B TMEISIX YyCTPaHCHHUS
HECOOTBETCTBUS, CBSI3aHHOTO C OJTOW wuHboOpMaluUei;

111) J11000MYy MECTY HaXxOXIeHHUS, O KOTOPOM TOBOPHUTCS B CTaTbe
5.a. 1ii) B TOW CTEMEHU, B KOTOPOH ITO HEOOXOTUMO
ATEHTCTBY MJisi MOATBEPXACHUS IJs LeJel TrapaHTUW 3asBICHUS
KazaxcraHa o craryce yCTaHOBKM WJHM MECTa HaxOXJICHUS BHE
YyCTAaHOBOK, TJie¢ paHee OOBIYHO HCMOJIB30BAJICS SJIEPHBIN
MaTepHuala, KakK CHSITBIX C DOKCHOJyaTalHH.

b. 1) 3a wuckiawYeHHEM cClydaeB, yKa3aHHBIX B NYHKTE 11) HHUXKe,
ArentcTtBo HamnpaBiaser KazaxcTtaHy mnpeaBapuTeIbHOE
yBEAOMIIEHME O JOO0CTyme mno KpailiHeil wmepe 3a 24 wuyaca;

11) B OTHOIIEHHWHU JOCTyma K JOOMYy MeEcCTy Ha mJjollajake,
KOTOPBHI 3ampaniuBaeTCs B COYCTAHWUHM C MOCCHICHHUSAMH IS
NpoBEepKH HMHPOPMANUU O KOHCTPYKUHMU HIH C UHCHEKUUAMHU IS
CIIEUATBbHBIX IEJEH HAW OOBIYHBIMHU HWHCHCKIMSIMH Ha 3TOH
IJIONIAJKEe, CPOK TMPEABAPUTEIbHOTO YBEIOMIICHUS, €CIHU
ATeHTCTBO oOpamaercs ¢ 3ampocoM 00 3ITOM, COCTaBJISIET, IO
KpallHEM Mepe, JBa dYaca, OJHAKO B HCKJIIYHUTEIbHBIX
00CTOSAATENbCTBAX MOXKET COCTAaBUTh MEHEE JBYX YacoB.

c. [IpenBaputensHOE yBEAOMIICHHWE HANPABISICTCS B MUCHbMEHHOM BHJE U B HEM
KOHKPETHO YKa3bIBAIOTCS MPUYMHBI JOCTYNAa M JEATEIbHOCTh, KOTOpas JOJKHA ObITh
OCyILIEeCTBJIIEHA BO BpeMs TAaKOTO JocTyIa.

d. B cnydae Bompoca miM HECOOTBETCTBUsSI ATEHTCTBO mpenoctaBiseT Kazaxcrany
BO3MOXHOCTh JaTh pPa3bACHEHHE U CHOCOOCTBOBATH PEIIEHHIO 3TOr0 BOMIpOCa WU
YCTPAaHEHUIO STOTO HECOOTBETCTBUS. Takas BO3MOXKHOCTH OyJEeT MPEAOCTABIATHCS O
HaIpaBJICHUS 3alpoca O JOCTYIE, €CIU TOJbKO ATEHTCTBO HE COYTET, UYTO 3aJiep’KKa B



MPEIOCTaBIEHUH JI0CTYIIa, BO3MOXHO, HAaHECET yIiepO Lenu, ¢ KOTOPOH 3alpaiinBaeTcs 3TOT
noctyn. B mo0om cityyae ATEHTCTBO HE JIeJaeT KaKMX-IM00 BHIBOJOB B OTHOLIEHUHU BOIIPOCA
WM HECOOTBETCTBUS 10O Tex mop, moka Kaszaxctany He OyneT mpeiocTaBieHa Takas
BO3MOVJKHOCTHb

e. Eciin ¢ KazaxctaHoM HE JOCTUTHYTO MHOW JIOTOBOPEHHOCTH, TOCTYI OCYIIECTBIISIETCS
TOJIBKO B TEUYECHUE OOBIYHOTO pabouero IHS.

f. Kazaxcran uMmeeT nmpaBo Ha CONPOBOXKIEHUE HMHCIEKTOPOB ATEHTCTBA BO BpeMs

nocTyna npeacraBuTessiMu Kasaxcrana rnpu yClIOBHH, YTO 3TO HE 3a/I€PKUBAET BHIIIOJIHEHHE
MHCIIEKTOpaMU CBOMX (DYHKIIMI WJIM UHBIM 00pa3oM He MPENITCTBYET ITOMY.

Cratea 5

Kazaxctan mpenoctaBiseT ATEHTCTBY  JOCTYNm  K:
a. 1) nwwboMy MecCcTy Ha MNOIONAajAKe;
11) nmrboMy MeCTy HaxoXJeHWs, omnpenenecHHomy Kaszaxctanom B
COOTBETCTBHHM CO CTaThed 2.a.v)-viii);
111) 7ar000W CHATOM ¢ DJKCILUTyaTallMd yCTaHOBKE WM CHIATOMY C
JKCIUTyaTallul MECTyY HaxXOXICHHUS BHE YyCTaHOBOK, T[e
paHee OOBIYHO HCHOJB30BAJICS SACPHBINM MaTepua.
b. JIrtobomy MecTy HaxoxAeHHs, ompeneaeHHoMy Ka3axcTraHoM B COOTBETCTBUHU CO
cTaThel 2.a.1), cTaThel 2.a.1v), cTatheil 2.a.1X)b) win cratbeit 2.b., TOMHUMO T€X, O KOTOPBIX
TOBOPHUTCS B ITyHKTE a.1) BBIIIE, TIPH YCIOBHUH, UTO, eciii Ka3axcTaH HE UMeeT BO3MOKHOCTH
MpEeIOCTaBUTh TaKoW JocTym, KaszaxcTaH mpuiaraeT BCE pa3yMHBIE YCWIHS IS
HEe3aMeUIUTEIIFHOTO YIOBJICTBOPCHHS TPEOOBaHM ATEHTCTBA C MOMOIIBI0O HHBIX CPEICTB.
c. Jlrobomy MecTy HaxXOXICHHS, OMPEACICHHOMY ATEHTCTBOM, MMIOMHMO TE€X MECT
HaXOXKJEHUS, O KOTOPHIX TOBOPHUTCS B MyHKTaxX a. W b. BBINIE, B LEIAX oTOOpa mpod
OKPYIKaIoIel cpebl B KOHKPETHOM MECTE HAaXOXKIEHUS MPHU YCIOBUH, 4TO, eciu Ka3zaxcTan
HE UMEET BO3MOXXKHOCTU MPENOCTAaBUTh Takou Aoctyrn, Kazaxcran mpuiiaraet Bce pa3yMHbIE
YCUIIHS JUTSI HE3aMEIJTUTEILHOTO yAOBICTBOPEHUS TpeOOBaHUN ATEHTCTBA B MPHIICIKAIINX
MeCTax HaXOKJICHUSI WM C TIOMOIIBI0 UHBIX CPEJICTB.

Cratps 6

[Ipu ocyliecTBI€HUH CTaTbU 5 ATEHTCTBO MOJKET BBINOJHATH CIEAYIOIINE BUIBI
IessTenbHOCTH

a. B oTHOmeHWM nocTyna B COOTBETCTBHMU CO CTaTheW 5.a.1) WM iil): BU3yaabHOE
HaOmroeHue, OoT0Op mNpoO OKpYKaloLeH Ccpeabl; HCIOIb30BAHUE YCTPOMCTB IS
OOHapy>XeHHUSI U H3MEpPEHUs paJuallliu; ONeyaThbiBaHUE U TPUMEHEHHE JPYTUx
UIECHTU(DUIUPYIOMKNX U YKA3bIBAIOIIMX HA BMEMIATEIBCTBO YCTPOWUCTB, ONPEEICHHBIX B
JIOTIOJIHUTEIBHBIX TOJIOKEHUSIX; U PUMEHEHUE APYTUX OOBEKTUBHBIX MEpP, TEXHUYECKAs



OCYIIIECTBUMOCTh KOTOPBIX OblIa TOATBEPXKJEHAa U HCMOJb30BAHUE KOTOPBIX OBLIO
cornacoBaHo CoBeToM ympaBisiounux (B nanbpHelmmeM uMmeHyembli COBET) U moche
KOHCYJIbTALlUU MEXAY ATEHTCTBOM 151 Kazaxcranowm.

b. B oTHOIIEHUN 10CTyINa B COOTBETCTBUU CO CTaThel 5.a.11): BU3yajabHOE HAOIIOACHUE;
MOJICUET YYETHBIX €IMHUII SICPHOTO MaTepHalia; Hepa3pylIarolire n3MepeHust 1 0T0op mpoo;
UCIIOJIb30BAHUE YCTPOMCTB ISl OOHAPYKEHUSI U U3MEPEHUs paJuallii; U3yYeHUE YUETHBIX
JIOKYMEHTOB, KaCalOIINXCsl KOJIUYECTBA, MMPOUCXOXKICHUS U pa3MEILeHHUs] MaTepuaia; oToop
npod OKpyXarollell cpelbl; U NMPUMEHEHHE JPYTuX OOBEKTUBHBIX MeEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPBIX OblIa MOATBEpP)KJAEHA M MCIOJIb30BAaHUE KOTOPHIX OBLIO
cornacoBaHo COBETOM W TOCI€ KOHCydbTaluid Mexay AreHTcTBOM U KazaxcTaHow.

c. B oTHomeHun nocTymna B COOTBETCTBUM CO cTaThed 5.b.: BU3yalibHOE HAOJIOICHHUE,
oTOOp TPOO OKpY)KAIIIEH Cpenpl, HWCIOJH30BAaHUE YCTPOWUCTB [Jisi OOHAPYKEHHS U
U3MEpEHUs paJualliy, U3yuyeHre KacaloIINXCsA rapaHTH MPOU3BOJCTBEHHBIX U OTTPY30UHbIX
VYETHBIX JIOKYMEHTOB M TPUMEHEHHWE JIPYyTHuX OOBEKTUBHBIX MeEp, TEXHHYECKas
OCYIIIECTBUMOCTh KOTOPBIX OblIa MOATBEPXkIEHAa U HCIOJb30BAHUE KOTOPHIX OBLIO
corsacoBaHo ¢ COBETOM M MOCHEAYIOMMMU KOHCYJIbTAIUAMU MEXKAY ATEHTCTBOM U
KaszaxcTtanowm

d. B oTHomIeHNHU A0CTyMa B COOTBETCTBUU CO CTaThed 5.C.: 0TOOp MpoO OKpy:Karolie
Cpelbl U B cllyyae, €CIM PE3yJbTaTbl HE IMO3BOJISIIOT PEIINTh BOMPOC WU yCTPAHUTH
HECOOTBETCTBHE B MECTE HAXOXKIEHHUS, ONpEe/IeIEHHOM ATEHTCTBOM B COOTBETCTBUHU CO
cTatbed 5.C., UCIOJIB30BAHUE B 3TOM MECTE€ HAXOXJCHHUS BU3YaJbHOTO HAOIIOICHUS,
YCTPOUCTB JJisi OOHApYXEHUS U WU3MEPEHUs pajualiuyd U NPUMEHEHHE IO COTrJIaCOBAHUIO
Mexy KazaxctaHoM U ATEHTCTBOM JIPYTHX OOBEKTUBHBIX MEp.

Cratpa 7

a. ITo mpocrbe Kazaxcrana ArentctBo u KazaxcraH TOroBapuBarOTCS B OTHOIICHHUH
peryJmpyeMoro A0CTyla B paMKax Hacrosmero IIpoTokona ¢ 1elpio IpeaoTBpaIleHUs
PACKpBITUSI YyBCTBUTEIBHOW C TOYKH 3PEHUS SACPHOTO PACIpPOCTpPaHEHUS WHGPOpPMAIIUH,
BBIMIOJTHEHUsT TPEOOBaHWM O€30MacCHOCTH WIH (U3MYCCKON 3allUThl HIH C IEJIBI0
oOecrieyeHns] 3alUTHl HAXOJSIICHCS B YacCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKHU
YyBCTBHUTENIbHOW HHpOpMaruu. Takue JOTOBOPEHHOCTH HE MPEMSTCTBYIOT ATEHTCTBY
OCYIIECTBIIATh JACATEIBHOCTh, KOTOpas SBISICTCS HEOOXOIUMOW JJIss OOecIedeHUs
yOeIUTEeTbHOW YBEPEHHOCTH B OTCYTCTBHU HE3asBICHHBIX SJICPHOTO Marepuana |
JEATETbHOCTH B COOTBETCTBYIOIIEM MECTE HaXO0XKJICHUS, BKIIIOUasl PEIICHHUE 0000 BOIpoca
, OTHOCSIIIIETOCS K MPAaBHJILHOCTHU U TIOJIHOTE WH(OPMAITH, O KOTOPOW TOBOPUTCS B CTAaThE 2,
WM  YCTpAaHEHHE HECOOTBETCTBHUSA, OTHOCIMIETOCS K OTOM  HWHOpMAIUM.

b. Kazaxcran MOXeT TIpH MPeI0CTABICHIUN HHPOPMAIIHH, O KOTOPOW TOBOPUTCS B CTAThE
2, nHOOpMHUPOBATh ATEHTCTBO O MeCTax Ha IUIOMIAJKE WM B MECTE HaxOXICHHS, Ha



KOTOPBIX MOXET NPUMEHATHCS peryiupyemMsblil JOCTYII.

c. o BcTymieHus B CUJly JIIOOBIX HEOOXOMUMBIX JlOTIOTHUTENBHBIX IMOJIOKEHUN
Kazaxcran MokeT NpuOErHyTh K PEryJMpOBaHUIO IOCTYIA B COOTBETCTBUU C MOJIOKEHUSIMU
IYHKTA a. BBIIIIE.

Cratpa 8

Huuto B Hacrosmem IIporokone He npensitcTtByer KazaxcraHy mpenocTaBiATh
ATEHTCTBY JIOCTYH K MECTaM HAXOXKJIECHUS B JOIMOJIHEHUE K TEM, O KOTOPBIX TOBOPUTCS B
cTaTthsiX 5 U 9 WIM NPOCUTh ATEHTCTBO O MPOBEICHUU ACATEIBHOCTH IO MPOBEPKE B
KOHKPETHOM MECTE HaXOXJCHHUSA. AT€HTCTBO HE3AMEJIUTEILHO MPUJIAraeT BCE pPa3yMHbIE
YCWJIHSL IT1s1 OCYIIIECTBJICHUS ICUCTBUI B COOTBETCTBHUH C TaKOU MPOCHOOH.

Cratps 9

Kazaxcran npenocTtaBisieT AT€HTCTBY JOCTYI K MECTaM HaXO0XJICHUS, ONpe/IeICHHBIM
AreHTCTBOM /J1s1 0TOOpa Mpod OKpy KaroIIei cpebl Ha OOIUPHON TEPPUTOPUH, TIPU YCIOBUH
, uto eciau Kazaxcrtan He UMeeT BO3MOKHOCTH MPEAOCTABUTH TaKOW A0CTyIl, To Ka3zaxcran
npujlaraeT BCE pa3yMHBIC YCHJIHS I YJOBJIETBOPECHUS TpeOOBaHUN ATEHTCTBA B
albTEPHATUBHBIX MECTaxX HaXO0XJCHUsA. ATEHTCTBO HE 3allpallMBacT TaKOW TOCTYI JI0 TeX
nop, Mmoka ordéop mpod OKpyKarolieh cpeapl Ha OOIIMPHON TEPPUTOPUU U TPOIETYyPHBIC
MEpHI IS €T0 MpoBeeHUs He 0/100peHbl COBETOM U HE MPOBEICHBI KOHCYIbTAIIMU MEXKITY
ArenrctBoM u Kazaxcranowm.

Cratpsa 10

ATEHTCTBO HHOOPMUPYET Kazaxcran 0:

a. JleaTenbHOCTH, OCYIIECTBICHHOW B paMkax Hacrtosmero IIporokosa, BKiIroyas
JESTEILHOCTh B OTHOIIIEHUU JIOOBIX BOTIPOCOB HJIM HECOOTBETCTBUH, KOTOPHIE ATEHTCTBO
noBeso 10 cBeneHua Kaszaxcrana, B mpeaenax MECTUACCATH JAHEW MOCe OCYIIECTBICHUS
ATEHTCTBOM 3TOH NEATEIbHOCTH.

b. Pesynbprarax AesiTeIbHOCTH B OTHOIICHUH JIFOOBIX BOIPOCOB MJIM HECOOTBETCTBUIA,
KOTOpbIe ATEHTCTBO JOBEJO /10 cBeaeHus: Kazaxcrana, mo BO3MOXHOCTH CKOpee, HO B JIIOOOM
clydae B TEYEHHUE TPUAUATH AHEW MOCJIE MONy4YeHUs ATEHTCTBOM 3THUX PE3YJbTaTOB.

c. BeiBogax, KOTopble OHO CAENaNo B Pe3yJIbTATe€ CBOCH ACATEIBHOCTA B COOTBETCTBUU C
HacCcTOSAI UM [TpoTokonom.
Takue BBIBOABI IPEAOCTABIISIIOTCS €KETOTHO.

Haszgagenue macnexkTopoB ArerrcrBa Crares 11



a. 1) I'enepanbublii gupexkTop yBeaomiuseT Kazaxcrtan 00

yTBepxkaeHun CoBeToM J1000T0 JOJKHOCTHOTO JMIAa AreHTCTBa

B KayecTBe HMHCHEKTOopa mno rapaHtusM. Eciam Kaszaxcran He

u3Bemaer ['eHepanbHOro AUPEKTOpa O CBOEM OTKJIOHEHUH

TAaKOro JOJKHOCTHOTO JUIla Kak uHcnekTopa mis Kazaxcrana

B TEYEHHME TPEX MECSIEB MOCJIe MOJyYEeHHUS YBEIOMIICHUS 00

yTBepxkaeHuu COBETOM, HHCIEKTOpP, O KOTOPOM TaKuUM

obpaszom yBenomieH Kazaxctan cyuTaeTcs Ha3HAYCHHBIM B

KaszaxcrTaHs

11) ['emepanbHBIl AUPEKTOpP, HEUCTBYS B OTBET HaA MPOCHOY

Kazaxcranma uam 1o CcOOCTBCHHOM HWHUIIMATHBE,

HesamequtenabHo uHPopmupyer Kaszaxctan 00 oT3bIBe

Ha3HayeHUs JI00ro JOJIKHOCTHOTO JIMI[a B KayecTBE

nHcnektopa nauns KazaxcraHna.

b. YBenomieHnue, 0 KOTOPOM TOBOPUTCS B MYHKTE a. BBIIIE, CYUTACTCS MOTYYCHHBIM

Kazaxcranom uepes ceMb AHEH MOCIE JaThl HAMIPaBIeHUs] ATEHTCTBOM TaKOr0 yBEJIOMIICHUS
Kazaxcrany 3aka3HOM KOPPECTIOHACHIIUEH.

Bu3ssl Ctares 12

Kazaxcran B TeueHHe OHOTO MecsIla MOocie MOIYYSHHS 3a1poca 00 3TOM, TPEIOCTaBIISET
YKa3aHHOMY B TaKOM 3alpoce€ Ha3HAYE€HHOMY HWHCIEKTOPY COOTBETCTBYIOIIYIO
MHOTOKPAaTHYIO BBHE3JHYIO/BBIC3IHYIO H(WJIN) TPAH3UTHYIO BU3BI, KOTOPBIC TPEOYIOTCS IS
oOecrieueHusi MHCIIEKTOPY BO3MOKHOCTH Bbe3/la U peObIBaHus Ha Tepputopun Kazaxcrana B
LEeJsSIX BBIMOJMHEHUST ero(ee) QpyHkiuid. JIroOble 3ampolleHHbIE BU3bI JACHCTBUTENIBHBI B
TEYEHUE HE MEHEE OJHOr0 TojJia U, B CIIy4yaB HEOOXOJIUMOCTH, BOZOOHOBIISIOTCS B TCUCHHE
nepuoja Ha3HAuUCeHUS MHCIeKkTopa B KazaxcraH.

JlonmomaATENBHEIE mOoToXkeHnI CtaTha 13

a. B Ttex cmyuasx, korma Kazaxcran uiu ATeHTCTBO yKa3blBalOT HA HEOOXOJIUMOCTh
OTIPEICNINTh B JIOTIOIHUTEIBHBIX MOJIOKEHUIX, KAKMM 00pa3oM CeAyeT MPUMEHITh MEpPHI,
n3j0xkeHHble B HactosimeMm [Iporokone, KazaxctaH m AT€HTCTBO COTJIaCOBBIBAIOT TAKUE
JIoTOJIHUTENIbHBIC TIOJ0XKEHUS B TEUYEHHE JIEBSHOCTA JHEH IOCje BCTYIUICHHUS B CHITY
Hactosmero [IpoTokona wiu, B TeX cilydyasx, Korja yka3zaHHe Ha HEOOXOJIUMOCTh TaKHX
JIOTIOJTHUTENIBHBIX MOJIOKEHHM TaeTCs OCie BCTYIUIEHUS B CHITy HacTosiero [Ipotokona, - B
TECUYCHHE JNIeBIHOCTA THEeH Imoclie aThI TaKoTo yKa3aHus.

b. [lo BcTymieHus B CUiy JIOOBIX HEOOXOAUMBIX J[OMOJHUTENBHBIX MOJOXKECHUN
ATEHTCTBO UMEET MPABO MPUMEHATh MEPHI, U3JI0KEHHBIE B HacToseM [IpoTokoire.



Cucrems! cBa3u Ctareda 14

a. Kazaxcran paet paspeinieHue AreHTCTBY CBOOOJIHO MCMOJIb30BATH ISl CIY>KEOHBIX
L[EJIEH CHCTEMBI CBA3U MEXJIy MHCHEkTopamu AreHtrcrBa B KazaxcraHe M LIEHTpajIbHBIMU
YUpEeXKACHUSIMU ATEeHTCTBAa M (MJIM) PETHOHAIBHBIMU OOpO, BKJIOYas Nepeaady B
HEAaBTOHOMHOM HJIM aBTOHOMHOM pexuMe HH(POpMAalMM, MOCTYMAIOIIEH OT YyCTPOWCTB,
YCTAaHOBJIEHHBIX AT€HTCTBOM B LEISAX COXpaHEHUs W(WIM) HAOMIOACHUS, WK U3MEPEHUs, U
o0ecreunBaeT 3allUTy TaKOM CBSI3U. ATEHTCTBO IMOciie KoHCynbTanuil ¢ Kazaxcranom nmeer
[IPABO HCIIOJIB30BAaTh YCTAHOBJICHHBIE HA MEKIyHAapOJHOM YPOBHE CHCTEMBI IPSIMOU CBS3H,
BKJIIOYasi CIyTHUKOBBIE CHUCTEMBI W JIPyTHE BHJbl JAJIBHEH CBS3M, HE HCIOJIb3YEMbIE B
Kazaxcrane. Ilo mpocpbOe Kazaxcrana wunm AreHTCTBa NOAPOOHOCTH, KacaroUluecs
OCYLIECTBJIEHUSI ATOr0 MYHKTa B OTHOLIEHUM Mepe/layd B HEABTOHOMHOM WJIM aBTOHOMHOM
pexume HHPOpMAalUHU, IOCTYNAIEe OT YCTAaHOBJIEHHBIX ATEHTCTBOM YCTPOWCTB
COXpaHeHMs] U (WJIM) HAOJIOACHUS WIM U3MEPEHUs, Onpenenistorcs B JlOMOJHUTENbHBIX
I OJ O X €HH A X

b. Ilpu ycraHoBieHHH CBSI3U U mnepenaye HHPOpMaIK, Kak 3TO MpeayCMaTpruBaeTcs B
MYHKTE a. BbIIIE, HAAJIEXKAIUM 00pa30M yUUTHIBAETCS HEOOXOIMMOCTh 00€CTICUeHH S 3aIIUThI
HaXOJsIENCsl B YaCTHOM COOCTBEHHOCTH WJIM KOMMEPUECKH 4yBCTBUTEIbHOW MH(pOpMaLun
WM TOW MH(OpMALUU O KOHCTPYKIMH, KOTOpyto Ka3axcran cuutaer 0co00 YyBCTBUTEIBHOM.

3amura koHGUACHOHAIbHOH nHEpopMamym CraTbs 15

a. ATEeHTCTBO MOJACPKUBAET CTPOTHI pexxuM obecrieueHus: 2PHEeKTUBHON 3aIUTHI OT
PACKpBITUST KOMMEPUYECKHUX, TEXHOJOTHUYECCKUX W TPOMBINIJICHHBIX CEKPETOB W JPYTOH
KOH(pUAeHITMANHHOW MH(pOpMaIUK, KOTOpasi CTAHOBUTCSI €My M3BECTHOM, BKIIIOYAs TAKYIO
nHpOpMaIi0, KOTOpas CTAaHOBHUTCS HM3BECTHOW ATEHTCTBY B XOJI€ OCYIICCTBIICHHS
HaCTOSIETO [TpoTtokoma.

b. Pexxrim, 0 KOTOpOM TOBOPUTCS B ITyHKTE a. BBIIIIE, BKIIOYAET, B YACTHOCTH, MOJI0KEHHUS,
OTHOCSIU U EC A K :
1)  oOmIMM NpPUHIMIIAM U CBA3aHHBIM C HUMH MepaM IO OOpalleHUI0 C
KOHpUIEeHIUAaTbHOU UHPOpMaLUEH;
11) YCIOBHUSM HaliMa IMepcoHalla, KacalolUMCs 3allUThl
KOHQPUIEHUHUANbHOWU HHDOpMAIUU;
1i1) mpomeaypaM B ciydyae HapymIeHHH WA SKOOBI HMEBIIUX MECTO
cliydyaeB HapylmleHHS KOHPHUAEHUMAaTIbHOCTH.

c. PexuM, 0 KOTOpOM TOBOPUTCS B MTyHKTE a. BBIIIE, YTBEPHKAACTCS U TIEPUOTUICCKU

paccmatpuBaeTcsi CoBeToM.



ITpunoxxerua Ctares 16

a. IIpunoxenus k Hacrosmemy [IpoTOKOIy SBIISIIOTCS €0 HEOTHEMIIEMOM 4acThlO. 3a
HCKJIIOUEHUEM lIesiel BHeceHusl nonpaBok B [lpunoxenus, tepmun "lIporokon", kak oH
ynoTpeOsiseTcss B HacTOALEM JOKyMmMeHTe, o3HadaeT IlpoTtokon u IlpunoxxeHus, Bmecrte
B 3 S T Bl €

b. B nepeueHbp BUIOB AEATENbHOCTH, yKa3aHHBIX B [lpunoxenun I, u nepedeHn
o0opyn0oBaHUsl U MaTepuana, ykazaHHbiX B Ilpunoxenun II, CoBeTOM MOTYT BHOCUTHCS
NOMPAaBKU MO pekoMeHAaIu co3ganHoi CoBeTom paboyeil rpynmbl SKCHEPTOB OTKPHITOTO
cocrtaBa. JIro0as Takas rmomnpaBka BCTyHaeT B CUILY YEpe3 YEThIpe MecAlla MOoCie €€ MPUHATUS
CoseTomM.

Bcrymierne B cury Crarbs 17

a. Hacrosimuii [IpoTokon BCTymaeT B CUIy B JA€Hb, KOTJAa ATEHTCTBO MOJYYHUT OT
Kazaxctana mnucbMEeHHOE YyBEAOMJIEHHE O TOM, UTO 3aKOHOJATeNbHbIE U (HJIH)
KOHCTUTYIIMOHHBIE TpeOoBaHusi Kazaxcrana, HeoOXOoAUMBbIE IS BCTYIUICHUS B CHITY,
B Bl I O J H € H bl

b. Kazaxcran Moxxet B 11000€ BpeMsi 710 TOTO, Kak HacTosmuid [I[poToKoa BCTynUT B CUITY,
3asBUTh, uTo0 Kazaxcran OyaeT mpumeHATh HacTosmuil [IpoTokosn Ha BpeMEHHON OCHOBE.
c. 'eHepanbHBIi TUPEKTOP HE3AMEIIUTEIbHO HHPOPMUPYET BCE TOCYAAPCTBA - WICHBI
ArenTcTBa 0 J1000M 3asiBIICHMHM O MPUMEHEHUHU Hacrtosmero I[IpoTrokosa Ha BpeMEHHOM
OCHOBE U O €T0 BCTYIUICHUH B CUILY.

Ompenenerusa Crathbs 18

Hns nenen HAaCTOSWIETO I[IpoTrokomna:
a. OTHOCAIIMECS K SIIEPHOMY TOIJIMBHOMY IIMKJIY HAy4YHO-UCCIIEIOBATEILCKUE H

OIBITHO-KOHCTPYKTOPCKHC pa6OTBI O3HAYarOT ACATCIbHOCTb, KOTOpasd KOHKPECTHO OTHOCUTCA

K JIIOOOMY acleKkTy pa3pabdOTKH MpPOIecca WM CUCTEMBI JIFOOOTO W3 CIEIYIOIIETO:

- KOHBEpCHUS AIEPHOTO MaTtepuana,
- oborameHue A1€epHOTO MaTepuana,
- HM3TrOTOBJIEHHE  SJAEPHOr0 TONJIHUBA, pPEaKTOPOB,
- KPUTHUYECKHUE cbopku,
- nepepaborka AJEPHOTO TOMJHUBA,

- o0paboTka (He BKJIOYas MEPEyMaKOBKHM WM KOHIUIMOHUPOBAHUS,
HE TMpeayCMaTpPHUBAIOMIETO pa3JeieHUs DJIEMEHTOB, IJs XpaHEHHS
UM 3aXOPOHEHWsS) OTXOJOB CPEJHEr0 HJIH BBICOKOTO YpPOBHS

aKTUBHOCTH, COJCPXKAIHUX IUIYyTOHUW, BBICOKOOOOTAIEHHBIH ypaH WU
ypaH-233, HO HE BKJIKYAIOT JAEATEIbHOCTb, OTHOCAIIYIOCS K



TEOPETUUECKUM WIH (YHJAAMEHTAIbHBIM HAyYHBIM HCCIEIOBAHUAM WIIU

K HAay4YHO-UCCJIEIOBATEILCKUM M OIBITHO-KOHCTPYKTOPCKUM paboTam

[0 MPOMBIIUIEHHBIM MPUMEHEHUSIM pPaJUOU30TONOB, MEIUIIUHCKHUM,

TUAPOJIOTUYECKUM M CEJIbCKOXO3AHUCTBEHHBIM TIPUMEHECHUSIM,

W3YUYEHHUIO TMOCJEACTBUU [UISI 3J0pOBbS U OKpYyXKawIileh cpeabl u

YCOBEPIIEHCTBOBAHUIO TEXHHUYECKOTO OOCHyXHUBaHHUS.

b. [1nomiaaka o3HayaeT TEPPUTOPUIO, TPAHUIIBI KOTOpOU orpenenensl Kazaxcranom B
COOTBETCTBYIOIIEH WMH(POpMAIMK O KOHCTPYKIIMM YCTAHOBKH, BKJIIOYasi OCTAHOBJICHHYIO
YCTaHOBKY, a TAaK’K€ B COOTBETCTBYIOIIEH MHPOPMAIIU O MECTE HAXOXJECHUS BHE YCTAHOBOK,
r7ie OOBIYHO MCTIONB3YETCS SAEPHBIA MaTepuall, BKIIOUYas 3aKPhITOE MECTO HAXOXKJCHUS BHE
YCTaHOBOK, TJI€ paHee MCIOJIb30BaJICA SAEPHBIM MaTepual (KOTOpble OTPaHHUYMBAIOTCS
MeCTaMU HaXOXKJICHHUs], TJI€ UMEIOTCSl TOPSYMEe KaMEPhl WM OCYLIECTBIISUIACH JIESITENbHOCTD,
CBSA3aHHAsl C KOHBEpCUEW, 00OTalleHreM, M3TOTOBJIECHHUEM WM IMepepabdoTKON TOIUIMBA).
[1nomaaka BKIIOYAET TaKXKe BCE 00BEKTHI, COBMECTHO Pa3MEIIEHHBIE C YIIOMSIHYTHIMU BBIIIIE
YCTAHOBKOM MJIM MECTOM HaxOXXJICHHS, C IEJIbI0 MPEeJAOCTABICHUS WM HCIOJIb30BAHUS
CYIIECTBEHHBIX CpEJICTB OOecCneyeHHs, BKIIOYas: ropsyue Kamepbl i 00paboTKH
00JTy4YeHHBIX MaTEPHAJIOB, HE COJIEPIKAIIMX SIICPHBIN MaTepual;, yCTAaHOBKHU JIJisi 00pabOTKH,
XpaHEHUs M 3aXOPOHEHUS OTXOJO0B; a TAaKKe 3JaHUsl, CBS3aHHBIE C COTJIACOBAHHBIMU
npeaMeTaMu, omnpeeaeHHbIMu Ka3axcTaHoM B COOTBETCTBHUU CO CTaThel 2.a.1v) BBIIIE.
c. CHsiTasl ¢ HKCITyaTalliy YCTAaHOBKA WJIM CHATOE C HKCILTyaTallid MECTO HAXOXKICHUS
BHE YCTAaHOBOK 03HAYAIOT OOBEKT UM MECTO HAXOXK/ICHUS, Ha KOTOPHIX IEMOHTUPOBAHBI WU
CIEJIaHbl HEMPUTOJHBIMU K HKCIUTyaTallUM OCTAaBIIMECS KOHCTPYKIIMU M 000pyJOBaHUE,
BaXKHBIC JJIs1 €€ (€ro) UCIOJIb30BaHMs, TaK YTO OHA (OHO) HE UCIMOJB3YETCS NJId XpaHCHUs

AJICPHOTO MaTepualia U HE MOXKET Jajee MCIOJIb30BAThCS IS OOpAIlCHHUsS C SIEPHBIM
MaTepualnom, ero o0paboTku Ui HUCIOJIb30BaHUA.
d. OcraHoBJIeHHAas YCTaHOBKA WJIM 3aKPHITOE MECTO HAXOXJEHUS BHE YCTAaHOBOK

03HAYaIOT OOBEKT WM MECTO HAXOXCHHUS, DKCIUTyaTalus KOTOPHBIX IpeKpalieHa H U3
KOTOPBIX H3BIAT SACPHBIA MaTepuans, HO KOTOPBIE HE CHATHI C DJKCIUTyaTalWu.
e. BricokooOoraneHHblii ypaH o3HaudaeT ypaH ¢ oboramieHueMm 20% uiid BbIIIE 1O
M30TONY ypana-235.
f. OT60p npob okpyx arolier cpebl B KOHKPETHOM MECTE HaXOXKJICHHsI 03Ha4aeT 0TOOp
npo0 oOKpyKawliel cpeapl (Hanmpumep, BO3JAyXa, BOJbI, PACTUTEIbHOCTH, IOYBHI,

3arps3HEHUN) B OMNpENeICHHOM ATEHTCTBOM MECTE HAaxXOXJICHHUS W HEMOCPEJCTBEHHOU
OJIM30CTH OT HETO C IEJbI0 COJAEHCTBHSI ATEHTCTBY B IOATOTOBKE BBHIBOJOB 00 OTCYTCTBHH
HE3asBJICHHBIX SIJICPHOTO MaTepHalia Wid SASPHOU NESITEIHbHOCTH B 3TOM OIPEACICHHOM
MECTe HaXOXTCHUSH.

g. OT60p poO OKpYKAIOMIEH Cpeabl Ha OOMMPHON TEPPUTOPUHU O3HAYAECT OTOOP MPOO
OKpY’KarolIel cpesl (HampuMep, BO3IyXa, BOJbI, pACTUTEIHBHOCTH, MTOYBbI, 3aTPSA3HEHUN) B
psile OMpenesIeHHBIX ATCHTCTBOM MECT HAaXOXIACHUS C IEITbI0 CONCUCTBUS ATEHTCTBY B




ITOJTOTOBKE BBIBOJIOB 00 OTCYTCTBHH HE3asIBJICHHBIX SJICPHOTO MaTepuanga WiId sSICPHOU
NEeATeIbHOCTH Ha OOMUPHOU TEPPUTOPUH.

h. SlnepHpIii MaTepras COTJIaCHO OMPEEIICHHIO, JAHHOMY B cTaThe XX YcTaBa, 03HA4aeT
m000M MCXOJHBIM MaTepuand Wi JII0OO0W CHeluadbHbIA PaCHISIUISIONIUICS MaTepuat.

TepmuH UCXOAHBIN MaTepuail HE JOJKEH TOJIKOBAThCSA MPUMEHUTEIBHO K PYAE WM OTXOJaM
pyasl. JIro6oe omnpenenenue, nanHoe CoBETOM B COOTBETCTBHUM CO cTaThedl XX YcTaBa
ATeHTCTBa MocJie BCTYIUIEHUS B CUly Hacrtosiero [IpoTokona, KOTopoe pacuiupsieT CIIUCcOK
MaTEpPHUaIoOB, CYUTAIOIINXCS UCXOHBIM WJIM CIICIUATBbHBIM PACIICTUISIONIUMCS MaTEpUATIOM,
BCTYIAeT B CWJIy B pamkax Hactosuiero [Iporokona tonbko nocne npunsatus Kazaxcranom.
1. YcTaHoBKa O3Ha4vYaeT:

1) peakTop, KPUTHYECKYIO COOpKY, 3aBOJ IO KOHBEPCHHU, 3aBOJ]

M0 HM3TOTOBJICHUIO, TMEpepadaThIBAIONIYI0 YCTaHOBKY, yCTaHOBKY

JUIsSL pa3iesieHUus HM30TOIOB MJIM OTJECJIbHOE XpaHWUIUIIE, WU

11) n000€ MEeCTO HAaxXOXKJEHUs, A€ OOBIYHO UCIOJb3yeTCH

AJEpHBIA MaTepuall B KOJUYECTBAX, MNPEBBIMIAIOIIUX OJIUH

SGpGEKTUBHBIN KHUJIOTpPaAaMM.

j. MecTo HaxoXJIeHUs BHE YCTAHOBOK O3HaYaeT JI000H OOBEKT HIIM JIF000E MEeCTO
HaXO0XJEHUSI, KOTOpbIE HE SIBISIOTCS YCTAHOBKOMW, U TJIe OOBIYHO HMCIIOIB3YETCS SAEPHBIN
MaTepuajg B KOJWYECTBaX, PaBHBIX OJHOMY 3(P(EKTUBHOMY KHJIOTpaMMy HJIH MEHEE.

Cogepmieno B Bene  aus 200 rona B ABYX IK3EMIUISIpaX Ha PYCCKOM M aHIJIMICKOM
A3BIKAX, IPU 3TOM 00a TEKCTa UMEIOT OJINHAKOBYIO CHITY.
3a Pecnybanky KazaxcraHn: 3a MexayHapoaHoe ATE€HTCTBO
110 AaTOMHOM SHEPIrHH:
ITpanoxenwne I

IlepedeHb BHIOB AEATEILHOCTH, O KOTOPHIX TOBOPUTCA B
crarbe 2.a.iv) Hacrosmero IIporokona

1) M3rotoBnenre poTOpHBIX TPYO s HEHTPUYT UIU COOpKA Ta30BBIX HEHTPUDYT.
PotopHbie TpyObl mJisi IEHTPpUPYT O3HAYAIOT TOHKOCTEHHBIC IUIUHJPHI, OMUCAHUE
KOTOPBIX MIPUBEICHO B pasjaelie 5.1.1 b) [Tpunoxenus IT.
["azoBbIe 1EeHTPpU(BYTH O3HAUYAOT LEHTPUPYTH, OMUCAHUE KOTOPHIX MPUBEICHO BO
BBOJHOM 3aMe€4YaHUuu K pasneny 5.1 [Ipunoxenus IT.
11) N3rotoBinenue  au@dy3moOHHBIX OapbepoB.
Judbdy3nonnsie 6aphephbl 03HAYAIOT TOHKHUE TTOPUCTHIC (DUIBTPHI, OMMMCAHUE KOTOPBIX
IMIPUBEEHO B paszneie 5.3.1 a) [Ipunoxenus IT.
111) HM3rotoBneHue wuiaum cOOpKa CHUCTEM, HCHOJB3YIOIIUX JIa3€phl.
Cucrembl, UCTIONB3YIONINE JIa3€Phl, 03HAYAIOT CUCTEMBbI, BKIIOYAIOLIUE T€ MPEIMETHI,



OIMCaHHWE  KOTOpBIX IpuBeneHo B  pasgene 5.7 Ilpunoxenus  IL.
iv) M3roroBneHue wuim cOOpka 3JIEKTPOMATHUTHBIX CEMapaTopoOB H3OTOIOB.
DJIEKTPOMAarHUTHBIE CENapaTopbl U30TOMOB O3HAYAKOT T€ MPEAMEThI, 0 KOTOPBIX
ropoputcs B pazaene 5.9.1 Ilpunoxenuss Il u xoTopeie comep’aT UCTOYHUKU HOHOB,
ONMCaHUE KOTOPBIX mpuBegeHo B paszaene 5.9.1 a) Ilpunoxenus II.
v) UsroroBienue win cOOpKa KOJOHH MM SKCTPAKIMOHHOTO O0OpYIIOBaHUS.
KoJIoHHBI WU 3KCTPAKIIMOHHOE O0OPY/IOBaHUE O3HAYAIOT T€ MPEAMETHI, OMUCAHUE
KOTOPBIX MIPUBEAECHO B pazaenax 5.6.1, 5.6.2,5.6.3,5.6.5, 5.6.6, 5.6.7, u 5.6.8 Ilpunoxenus II

vi) H3roToBieHue pa3aeNUTEIbHBIX COMEJI HWIW BUXPEBBIX TPYOOK s
Aa’pPOIMHAMMUUYECKOTO oborameHus.

PaznenurenbHpIe COTUIa WU BUXPEBBIC TPYOKHU ISl a3pOAMHAMUYECKOTO 00OTaIeHUS
O3HAYyalT pa3JeIuTeIbHbIE COIUIa U BUXPEBBbIE TPYOKH, OMUCAHHUE KOTOPHIX MPHUBEICHO
COOTBETCTBEHHO B  pasaenax  5.5.1 u 552 Ilpunoxenus  IL

vil) M3roroBieHue uim cOOpka CHUCTEM TeHEpallud YpPaHOBOW ILJIa3MBI.

CucrteMbl reHepaluy ypaHoBOM IUIa3Mbl O3HAYAIOT CUCTEMBI I TEHEPALUHU YPAaHOBOU

IUIa3Mbl, ONHWCAHUE KOTOPbIX mpuBeneHo B pazznene 5.8.3 Ilpunoxenus II.
Viil) N3roTtoBineHue HUPKOHUEBBIX TpyO.

[{upkoHueBbie TPYObl 03HAYAIOT TPYOBI, OMHCAHUE KOTOPHIX MPUBEICHO B pazjaene 1.6
[IpunoxeHnwus IT.

ix) [Ipon3BOACTBO WM TOBBHIIICHUE KAadeCTBA TSDKEIOW BOABI WIIM JEUTEpPHS.

Tsoxenas Boga win AeHTepuil 03HAYAIOT JEUTEPUM, TSIKETYI0 BOAY (OKCHUI ACHTEpHs) U
mo0o0e Ipyroe COeMHEHHE AEUTepHs, B KOTOPOM OTHOILIEHHE YHUCJIa aTOMOB JIEUTEpUs K
YUCIY aTOMOB BOJgOpOaa IpeBBIIIAET 1:5000.

x) H3roroBnenue rpadpura AIEpPHOW  UYHUCTOTHI.

['padut simepHOi YMCTOTHI 03HAaYaeT rpaduT, YPOBEHb YUCTOTHI KOTOPOTO BHIIIE, YEM 5

MUJIJTMOHHBIX YacTe OOpHOr0 HSKBUBAJEHTA, a IJIOTHOCTh mpeBbimaeT 1,50 r/cMm 3

x1) M3rotoBiieHMEe KOHTEHHEpPOB s OOJYyYEHHOrO TOILIUBA.
Koureiinep i1 00Jy4eHHOrO TOIUIMBA O3HAYAET €MKOCTh JJIs MEPEBO3KU H/WIH
XpaHEHHs OOJYy4YEHHOrO0 TOIUIMBA, OOECHEYMBAIOIIYI0 XWMHYECKYIO, TEIJIOBYIO U
paANalMOHHYIO 3aIUTY, @ TAK)KE OTBOJ TEIlIa pacnaja BO BpeMs MNEePEMEIIECHUs, IEPEBO3KU
U X paHeEeHHd:
xi1) HW3roTtoBieHue peakTOPHBIX YHOPABIAIONIUX CTEPKHEH.
PeakTopHBIE yIIpaBisiomue CTEPKHA 03HAYAKOT CTEPIKHH, OIMCAHNE KOTOPBIX MPUBEIECHO
B pasznene 1.4 [IpunoxeHnu4 IT.
xiil) M3roToBieHne 6€30MaCHBIX C TOUKH 3PCHHS KPUTHYHOCTH OAKOB M PE3EPBYapoOB.
be3onacHbie ¢ TOUKH 3pEHUsI KPUTUUHOCTH OaKu M pe3epByaphbl 03HAYAIOT T€ MPEIMETHI,
OMMCaHWE KOTOpPBIX MpuBeneHo B paszgenax 3.2 wu 3.4 Ilpunoxenus Il



xiv) M3roroBienne MamuH A pyOku OOJIyYEHHBIX TOIUITMBHBIX JJIEMEHTOB.
Maiussl 11 pyOKu 0OJyUYE€HHBIX TOIUIMBHBIX AJIEMEHTOB O3HA4aloT 000pYyJA0BaHUE,
onucaHve KoToporo mnpuBeaeHo B paszunene 3.1  Ilpunoxenums  II.
XV) CoopyxeHue ropsiyux KaMep.
['opsiune kamepbl 03HAYAIOT KaMepy WIH COEAUHEHHBIE MEXITy co00H KaMephbl O0IM

00BEMOM HE MEHEe 6 M > , CHa0XEHHbIE 3allUTON, pABHON WJIM MPEBBIIIAIONICH SKBUBAICHT

0,5 M OGeTOHA INIOTHOCTHIO 3,2 I/cM 3

i 0osiee, YKOMILJIEKTOBAaHHBIC 000PYI0BAaHUEM JIJIs
MPOBEJICHUS OIEpPALUi C UCTI0JIb30BAHUEM JUCTAHIIMOHHOTO YIIPABICHMUSI.

ITpunoxenwe 11

ITepedeHs cormacoBaHHOTO 000PYIOBaHHUA H HEAIEPHOTO MaTepHaia it
OTYETHOCTH 00 3KCIIOPTE M MMIIOPTE B COOTBETCTBHH CO CTaTheH 2.a.iX)

PeakTopsl 1 peakTopHOE 000pYyAOBaHKE
1.1 KoMnnexkTHEI € AJEepHHE PEAKTOPH

SAnepHble peakToOpbl, CIOCOOHBIE PabOTaTh B PEXKUME KOHTPOJIUPYEMOU
CaMOIMOJACPKUBAIOIICHCA IEMHOW peakIu JEJIeHHs, HMCKIIoYas peakToOpbl HYJIEBOU
MOITHOCTH, KOTOPBIE OMPEACISAIOTCS KaK PEaKTOPhl ¢ MPOEKTHHIM MAKCUMAaJIbHBIM YPOBHEM
IPOM3BOJICTBA IUTYTOHUS, HE TIpeBbImamumM 100 rpaMMoB B roj.

IToscHuTtenbHOE 3aMeyYyaHHeE
"SAnepHblil peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOISALIUECS BHYTPH KOpIlyca
peaKTopa WJIM HEMOCPEJACTBEHHO NPUMBIKAIOIIME K HEMYy, 000pYyJOBaHHE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTUBHOM 30HE, M KOMIIOHEHTHI, KOTOPHIE OOBIYHO
coJiep KaT TeIIOHOCHUTEIIb EPBOr0 KOHTYpa aKTUBHOM 30HBI PEAKTOPA, UM BCTYNAIOT C HUM
B HEMOCPEACTBEHHBIN KOHTAKT Ui yOpaBasioOT M.

He nmpeanonaraercst HCKITIOUEHUE PEAKTOPOB, KOTOPHIE HAJIEKAIUM 00pa30M MOTJIH Obl
MOABEPTHYTHCA MOAUDUKAIIMU JJIsI IPOU3BOJICTBA 3HAUYUTEIBHO OOJBIIEr0 KOJIUYECTBa, YeM
100 rpamMmoB TIyTOHHS B TOJI. PeakTopsl, pegHa3HAYeHHBIE ISl JUIUTENbHOM SKCILTyaTaluu
Ha 3HAYUTENbHBIX YPOBHAX MOIIHOCTH, HE3aBUCUMO OT CTENEHH HX BO3MOXKHOCTEU
MIPOU3BO/ICTBA TUTYTOHUS, HE PACCMATPUBAIOTCS KaK "'pEaKTOPbl HYJIEBON MOIIHOCTH'".

1.2. PeakTopHBIE KOpImyca BEICOKOTrO JAaBICHHA

Mertauindeckue KopIryca B C60p€ NN UX OCHOBHBIC YAaCTH 3aBOJACKOI'O N3T'OTOBJICHMA,
KOTOPBLIC CIICHHUAJIBHO IMPCAHA3HAYCHBI NJIN ITOATOTOBJICHBI IJIs pa3MCIICHHA B HUX aKTHUBHOM
30HBI AJCPHBIX PCAKTOPOB, KAK OHH OIIPCACIICHBI B ITYHKTC I.1. BBIIIC, KU CIIOCOOHEIC
BBIACPIKHNBATDH pa6oqee JaBJICHHUC TCIIJIOHOCUTCIA IIEPBOTO KOHTYpa.

IlogscHHuTETIBHOE 3aMedyaHHue



BepxHsisi IunTa KOpIyca BEICOKOTO JIaBJICHUS PEaKTOpa 0XBAaThIBAETCS MYHKTOM 1.2. Kak
OCHOBHAs, 3aBOJICKOTO W3TOTOBJICHUS, YacTh KOpIyca BBICOKOTO JaBJICHUA.

BHyTpeHHHe YacTH peakTopa (Harmpumep, MoAIepKUBAOIINE KOJIOHHBIL, TUIUTHI aKTUBHON
30HBI U JIPYTU€ BHYTPEHHHE YaCTH KOPITyca, HAMPAaBISIONIUE TPYOBI ISl PETYIHPYIONINX
CTEep>KHEH, TETUIOBBIC SKPaHbl, IEPETOPOIKH, TPYOHBIC PEIICTKH aKTUBHOW 30HBI, TUIACTHHEI
muddy3opa u T.1.) 0OBIYHO TOCTABIAIOTCS MOCTABIIMKOM peakTopa. B HEKOTOPBIX Cirydasx
oTpesieNieHHbIE BHYTPEHHHE OMOPHBIE KOMIIOHEHTHI BKIIIOUAIOTCA B M3TOTOBIIEHHE KOpITyca
BBICOKOTO JaBJICHHUS. DTH TPEIMETHI SBISIOTCA TOCTATOYHO BAXXHBIMU C TOYKH 3PEHUS
0€30MacHOCTH M HA/ICKHOCTHU IKCILTyaTallui PEeakTopoB (U, CIeI0BATENbHO, C TOYKU 3PEHUS
rapaHTUHHBIX 0053aTEIbCTB U OTBETCTBEHHOCTH TTOCTABIIUKA PEAKTOPa), YTOOBI X MMOCTABKA
BHE paMOK OCHOBHOT'O COTJIANIEHHs O TIOCTaBKE CaMOr0 peakTopa He crana Obl OOBIYHOU
npaktukoi. [loaTOMy, XOTS OTAENbHAas TOCTaBKa ASTUX YHHUKAJIbHBIX, CHEIHAIBHO
NpeAHa3HaYCHHBIX U MOJArOTOBJICHHBIX, BAXKHBIX, KPYITHBIX U IOPOTOCTOSIIIUX ITPEIMETOB HE
00s3aTeNbHO OyIeT paccCMaTPUBATHCS KaK BbINagaronas u3 cepbl HHTEPECOB, TAKOU CIIOCO0
TIOCTaBKU CUYUTAETCS] MaJIOBEPOSTHBIM.

1.3. Mamues Jgnd 3arpy3kl H BHETIPY3KH PEaKTOPHOrO TOIUIHBA

ManunynsropHoe 000pyI0BaHKe, CIIEHUATBLHO NPEeIHA3HAYEHHOE WIH MOJrOTOBICHHOE
IJIA 3arpy3Kd WM HM3BJICUCHHUA TOINIMBA M3 AACPHBIX PCAKTOPOB, KaK OHH OIIPCACIICHBI B
ITYHKTC 1.1. BBIIIC, KOTOPOC MOZKCET HCIIOJIIB30BATHCA, KOTAd PCAKTOP HAXOAHUTCA II0J
Hany3K0ﬁ, J5MI05!1 06J1az(aeT TCXHUYCCKNMHN BO3MOKHOCTAMUA IJIA TOYHOTO ITO3UITMOHUPOBAHUA
HIIX OPUCHTUPOBAHUS, ITO3BOJIAIOIIMMHU ITPOBOANTE HA OCTAHOBJIICHHOM PCAKTOPC CIOKHBIC
paboThI MO MEPErpy3Ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXKHBI HETOCPEICTBEHHOE
HaOJIIOICHUE WK TIPSIMOM JTIOCTYTI K TOTUIUBY.

1.4. PeakTOpHBEIC YyOpaBIAOIHAC CTEPXHHU

CTep}KHI/I, CIICHHUAJIBbHO NPCAHA3HAYCHHBIC MJIM IMOATOTOBJICHHBIC IJIA YIIPABJICHUSA
CKOPOCTBIO PEAKLIMH B SICPHBIX PEAKTOPAX, KAK OHU OIpEIeNIeHbI B TyHKTE 1.1. BhIIIE.
IloscHHUTEeAbHOE 3aM€E€daHUuce
Croza e BKIIOYAIOTCS, TOMHMO YacTH, NOTJIOIIAOIIEH HEUTPOHBI, €€ OMOPHBIE U
IMOABCCHBIC KOHCTPYKIHH, CCJIN IIOCTABKaA IIPOU3BOJANUTCA PA3ACIIBHO.
1.5. PeakTopHEEe TpyOH BBICOKOTO JaBJICHHUA

TpyObl, KOTOpBIE CHIEUATBLHO MPEeAHA3HAYEHBI WIIM TIOJAITOTOBJIEHBI JUIsl pa3MeIlEeHUs B
HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCUTENS MEPBOrO KOHTYypa B pEaKTOpax, Kak OHU
omnpeesieHbl B myHKTe 1.1. BeIlIe, mpu pabodyeMm AaBiieHHH, npeBbimatomemM 5,1 MIla (740
GyHT/KB. I10¥M).
1.6. IfIupkOHHEBEH € TPYyOH



TpyOsl wiu cOopku TPyO M3 METAUIMUECKOTO IUPKOHUS WA €Tr0 CIUIABOB, MO BECY
npesbimaronme 500 kr B TeueHue JIro0oro 12-MecsiyHOTO mepuoia, KOTOPhIE CIEIUaIbHO
MpeHa3HAYCHBI MWW MTOATOTOBJICHBI JIJISl UCIIOJIB30BAHUS B PEAKTOPAX, KaK OHHU OMPE/ICICHBI
B MmyHKTE 1.1. BBIIIE, U B KOTOPBIX OTHOIIEHHUE 10 BeCy rapHUSA K IUPKOHUIO MEHBIIE YeM 1:

500.
1.7. Hacoce 1nepBOro KOHTypa TENIOHOCHTENA

Hacocsl, cenmanbHO npeHa3HAYEHHBIE WM MOATOTOBIICHHBIE JJISI TTOJIICPAKAHUS
UUPKYJISIUAN TETJIOHOCUTETIA TIEPBOr0 KOHTYPA SAIEPHBIX PEAKTOPOB, KAK OHU ONPEICIICHBI B
nyHkTte 1.1. BbIe.

IlogscHHTENBHOE 3aMe4YaHHuce

CneunanbHO TpeJHA3HAYEHHbIE WJIM MOJATOTOBICHHBIE HACOCHI MOTYT BKIIIOYATh
CJIOXKHBIE, YIUIOTHEHHBIE WJIM MHOTOKPATHO YIUIOTHEHHBIE CUCTEMBI IS MPEAOTBPALICHUS
YTEUYKH TEIUIOHOCUTEIISI NIEPBOr0 KOHTYPA, FTEPMETUYHBIE HACOCHI U HACOCHI C CUCTEMAMHU

MHEPLUUAIBHOW MacChl. DTO OMPEAEIICHUE KAacaeTcsl HACOCOB, aTTECTOBAHHBIX MO Kiaccy NC
| UM SKBUBAJIEHTHBIM CTaHAAPTAM.
HesanepHue MaTepHalk ns peaKkToOpoOB
2.1. [Qeitrepmii u TsOKENIasA BOJA

Heittepuii, Tsokenas Boia (OKUCH IEUTepurs) U J000€ IPYyroe CoequHEHNe AerTepusi, B
KOTOPOM OTHOUIIEHHUE AEUTEepus K aroMaM Bojopoja npesbimaet 1:5000, mpegHa3HaueHHbIE
JUISl MCTIOJIB30BAHMS B SIIEPHBIX PEAKTOpax, KaKk OHU OIpeaeseHbl B MyHKTe 1.1. Bblle, B
KonudecTBax, mpesbimamomux 200 kr aromoB jgelTepus s JI000W  OIHOU
CTPaHbI-NIOJy4aTessl B T€YEHHUE JIF000ro 12-Meca4Horo nepuoa.

2.2 SAnepHO-YHCTH i rpadpur

['padut, umeromuii CTeNeHb YUCTOTHI BHIIIE S-MUUITMOHHBIX OOPHOTO SKBUBAJICHTA, C

IUIOTHOCTBIO Goubie weM 1,50 r/em ° | MpeaHa3HauYeHHbIN I UCIIOIb30BAHUS B SICPHBIX
peakTopax, Kak OHU OIpeJecHbI B MyHKTE 1.1. BBIIIE, B KOJUYECTBAX, MMPEBHIMIAIONINX 3 X
104 xr (30 MeTpudecKuX TOHH) AJIs JTF000# OJTHOM CTPAaHBI-MIOIyYaTelis B TeUeHUEe J000r0 12
-MECSITYHOI0 MEePUO/aA.
I p u Mm e uwaHnmue
Jist neneit skcnopTHOro KoHTpoust [IpaButenscTBO onpeaenser, OyayT i SKCIIOPTHBIE
MapTHH COOTBETCTBYIOIIETO BHINNICYKA3aHHBIM XapaKTePUCTUKAM TpaduTa NCTIOIb30BaThCS B
SJIEPHBIX PEAKTOPAX.
3. VYcraHoBkHM anA1 mnepepaboTKkm OOJYYCHHBIX TOIIMBHBIX
3JIEMEHTOB M O0OOpyJOBaHHE, CHEOHANBLHO IPEJHA3HAYECHHOE
WIHM IIOATOTOBJICHHOC AJIA 3TOI'O



BBoagHoe 3aMedYaHHUe

[Ipu nepepaboTke 00Jy4EHHOrO SIAEPHOrO TOIJIMBA IUIYTOHUNM U ypaH OTACNSIIOTCA OT
BBICOKOAKTHBHBIX MPOJAYKTOB JEJIEHUS U APYIMX TPAHCYPAHOBBIX 3JIEMEHTOB. JlJId Takoro
pasziefieHrs MOTYT HCIOJb30BaThCs Pa3iuyHbIe TEXHOJIOTHYecKue mpoiecchl. OHAKO €O
BpemeHeM mporecc "[lypekc" ctan Hambosee pacnpoCTpaHEHHBIM U MPHUEMIIEMBIM. DTOT
IPOIIECC BKJIIOYAET PACTBOPEHUE OOJYUEHHOIO SJIEPHOTO TOIUIMBA B a30THOM KHUCJIOTE C
MOCJEAYIOIUM BBIJCICHHEM YpaHa, IUIyTOHUS M MPOAYKTOB JEJIEHUSI SKCTpaKIueu
pacTBopuTelieM ¢ ToMolpl0 Tpubytmwidocdhara B OpraHM4eckoM pazOaBuUTEIE.

TexHOJIOrn4ecKkre Mpouecchl Ha pa3JnyHbIX ycTaHOBKax Tumna "[lypekc" aHamoruyusl u
BKJIIOYAIOT: M3MEJbYeHUE OOJYUYEHHBIX TOIUIMBHBIX AJIEMEHTOB, PAaCTBOPEHHME TOIUIMBA,
HKCTPAKIMIO PACTBOPUTEIEM U XPAaHEHUE TEXHOJIOTMYECKOM KUIAKOCTU. MOXKET MMEeThCs
Takke 000OpyIOBaHUE A TEIUIOBOM JACHUTpPALMKM HUTpaTa ypaHa, KOHBEPCUU HUTpATa
IUTyTOHUS B OKUCh WJIM METaJll, a TakKe i1 00padOTKHU >KUJKUX OTXOIOB, COAEPKALIUX
MPOJYKTHI JAEJIE€HUS, JO MOMYyYeHUs (POPMBI, IPUTOJHOMN IJI MPOJIOJKUTEIBHOIO XPAHEHUS
Wi 3axopoHeHus. OJHAKO KOHKPETHbIE THUIBI W KOHUTypauus 000pyloBaHUS,
BBITIOJIHAIOIIETO 3TH (YHKLKHU, MOTYT Pa3indaThCs Ha pa3IMUHbIX ycTaHOBKAxX Tuma "llypekc
" 10 HECKOJIBKUM MPUYMHAM, BKIIIOYasi TUIIBI U KOJIMYECTBO OOIyUEHHOTO SIIEPHOTO TOIUINBA,
MOJJIeXKAIllero mepepadoTke, M MPEAnojaraéMblii MPOLECC OCAXKICHUS H3BIEKAEMBbIX
MaTepualioB, a TaKXe MPUHIUIBI oOecreuyeHuss Oe30MacHOCTH M TEXHHUUYECKOTO
o0cCyKUBaHUS, npucyuue KOHCTPYKILUHU JaHHOU 00CTaHOBKH.

"VcraHoBka myisi mepepaboTKu OOJYYEHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIHOYAET
0o00pyZO0BaHHE M KOMIIOHEHTBI, KOTOpPbIE OOBIYHO HAXOIATCS B MPSMOM KOHTAKTE C
00JIy4YE€HHBIM TOIIMBOM M OCHOBHBIMHU TE€XHOJOTMYECKUMH MOTOKAMH SIIEPHOTO MaTepuaia u
IPOIYKTOB JNEeJIEeHUS " HEMOCPEICTBEHHO yIPaBISOT UMH.

OTu mpouecchl, BKIII0Yas MOJHbIE CUCTEMBI ISl KOHBEPCUH ITyTOHUS U IPOU3BOACTBA
METAJJIMYECKOT0 IUTyTOHUS, MOTYT OBITh HACHTU(PHUIIMPOBAHBI IO MEPaM, TPUHUMAEMBIM JIJIS
MPe0TBPAIEHUS] OTACHOCTEH B CBSI3U C KPUTUYHOCTBIO (HAlpUMEpP, MEPAMHU, CBSI3AHHBIMU C
reoMeTpueii), obmydeHrnemM (Hampumep, MyTeM 3allUThl OT OOJY4YeHHUS) U TOKCUIHOCTHIO (
HampuMmep, MepaMu no yAEepXKaHUIO).

[IpeameTsl 000py0BaHUsA, HA KOTOPBIE, KAK CUUTAETCS, PACIPOCTPAHSAETCS 3HAUCHUE
¢dpassl "u, obOpymOBaHUE, CHEIUAIBHO NpPEeAHA3HAYCHHOE WJIM TMOJATOTOBJIEHHOE" IS
nepepaboTKU 00TyUYEHHBIX TOIUTMBHBIX 3JIEMEHTOB, BKIIOYAIOT:

3.1. MammHs! A1 pyOk# O0Ty9eHHBIX TOIUIMBHEIX 3JICMEHTOB
BBoagHOE 3aMedYaHHe

OT10 000pyI0OBaHHE HCHOJB3YEeTCS AJII BCKPBHITHS OOOJOYKH TOIJIMBA C LEJbIO
NOCJEAYIONIET0 PACTBOPEHHS OOJydEeHHOro sjaepHoro wmarepuana. Kak mnpasuio,
UCIIOJIB3YIOTCS CHEUANIbHO MpPEJHA3HAYEHHbIE, CKOHCTPYUPOBAHHBIE ISl pyOKH MeTalia
YCTPOMCTBA, XOTSI MOXKET MCIIOJIb30BaThCA U 00Jiee COBEpIIEHHOE 000PYI0BaHUE, HATIPUMED
T a 3 € p Bl



JlucTaHIIMOHHO YTpaBisieMoe 00OpyJIOBaHME, CIEIUAIBHO MPEIHA3HAUYCHHOE WIIH
MOATOTOBJICHHOE JIJIS1 MCIIOJIb30BAaHUS HAa YCTAHOBKE IO TepepaboTKe, KaKk OHa OINpeseicHa
BBIIIE, JJISI PE3KH, pyOKH WJIM Hape3Ku COOpPOK, MYYKOB WM CTEpKHEH OOJIy4eHHOTO
SIEPHOTO TOTLIMBA.

3.2. luccombBephl
BBoaHOE 3aMedaHHe
B mucconbBepsl OOBIYHO MOCTYIAeT U3MEIBUCHHOE OTpadoTaBIlee TOIUITMBO. B 3THX
0e30macHbIX C TOYKH 3pEHUS KPUTUYHOCTH pe3epByapax OOJYUYEHHBIN SAEPHBIA MaTepHal
pacTBOpSETCA B a30THOW KHUCIOTE, W OCTAIOMHECS OOPE3KH O0O0JOUYEK BBIBOISTCS M3
TEXHOJTOTHUYECKOTO NoTOKa.
be3omacHble ¢ TOYKH 3pEHUS KPUTUIHOCTH Pe3epByaphl (HapuMep, MaJIoro JHaMeTpa,
KOJIBIICBBIE WM TPSMOYTOJBHBIC pE3epByaphl), CIEIUAIBLHO MpEAHA3HAYCHHBIC WU
MOJATOTOBJICHHBIE JIJISl UCTIOJIB30BAHMS HAa YCTAaHOBKE M0 nepepaboTKe, KaKk OHU OIpPEAesICHbI
BEIIIIE, JIJIST PACTBOPEHUS O00JIYYEHHOTO SACPHOTO TOTUIMBA, KOTOPBIE CIIOCOOHBI BBIJCPKUBATH
ropsiuyt0, BBICOKOKOPPO3HOHHYIO HUJKOCTh W MOTYT JMCTAHIIMOHHO 3arpyaTbCi H
TEXHUYECKU 00CTYKUBATHCS.
3.3. OkcTpakTopel H o00OopydoBaHHE OIS OKCTPAKIHUH
pPacTBOPHTEIEM
BBoagHoOe 3aMedYaHHUe
B skcTpakTophl ¢ pacTBOpPUTENEM MOCTYHAET KaK PacTBOP OOJYyYEHHOTO TOIUIMBA W3
JTUCCOJIBBEPOB, TaK M OPTaHUYECKUN PacTBOP, C MOMOIIBI0 KOTOPOTO Pa3NesIOTCs ypaH,
TUTYTOHUW U TIPOIyKTHI Aenenus. OO60pynoBaHHE NIl SKCTPAKIIMU PACTBOPUTETIEM OOBIYHO
KOHCTPYHPYETCSI TAKUM 00pa3oM, YTOOBI OHO YIOBJICTBOPSIIO KECTKUM AKCILTyaTaI[AOHHBIM
TpeOOBaHMM, TAKUM, KaK JUTUTEIbHBIN CPOK CIIYkKObI, 0€3 TEXHUYECKOTO 00CTY>KUBaHUS WU
JIeTKasi 3aMEHSIEMOCTh, MPOCTOTa B AKCIUTyaTallMd W YMPABJICHUHU, a TakKkKe THOKOCTH B
OTHONICHUU U3MEHCHHU nmapaMeTpoB npoiecca.
CriennalibHO TIpeTHa3HAYCHHBIC WJIM MTOATOTOBJICHHBIC SKCTPAKTOPHI C PAaCTBOPUTEIIEM,
Takue, KaKk HaCaJ0YHbIC WM MYJIbCAIMOHHBIE KOJOHHBI, CMECUTEIHLHO-OTCTOMHBIC aIMapaTh
WIH IIEHTPOOEKHBIE KOHTAKTHBIE anmnapathl JJIs UCIIOJIb30BAaHUS HAa YCTAaHOBKE MO 00paboTKe
O0OJIydEHHOTO TOTUTMBA. DKCTPAKTOPHI C PACTBOPHUTEIEM JOKHBI OBITH YCTOWYUBBI K
KOPPO3HMOHHOMY BO3JIEHCTBHIO a30THON KHUCIOTBI. DKCTPAKTOPHI C PACTBOPUTEIIEM OOBIYHO
M3TOTABIUBAIOTCS C COOJIIOJCHWEM 4Ype3BBIYAalHO BBICOKMX TpeOoBaHWN (BKIIOYAS
MIPUMEHEHUE CIEIUATbHBIX METOIOB CBApKH, HHCTICKIIUN, 0OecreueHrne u KOHTPOJIb KauecTBa
) W3 MaJOYTJIEPOAUCTHIX HEP)KABCIOIIUX CTaJICH, THUTaHA, MUPKOHHS WIH APYTHX
BBICOKOKAYECTBEHHBIX MaTEPHAJIOB.
3.4. Xumugeckue pe3epByaphl Il BRIACPKABAHUA WA XpaHCHUA
BBoagHoOeEe 3aMedYyaHHue
Ha srame skcTpakuuu pacTBopuTeneM 00pa3yroTCs TPU OCHOBHBIX TEXHOJOTHUUYECKHUX
MOTOKA XUIAKOCTH. Pe3epByaphl il BBIACPKUBAHUS WM XPAHCHUS HCIOIB3YIOTCS B



nanbHelme  oOpaboTke Bcex TpeX TMOTOKOB  CJIEAYIOIUM  0o0pa3om:

a) pacTBOp YUCTOrO a30THOKHCJIOrO ypaHa KOHUEHTPUPYETCS BbIMAapUBAHUEM U
MIPOUCXOJUT MPOLECC ACHUTpPAUUHU, TI€ OH IPEBPAIIAETCS B OKCHUJ ypaHa. DTOT OKCHJ
HOBTOPHO UCMOJb3YyeTCH B AEPHOM TOMJIUBHOM UKJIE;

b) pacTBOp BBICOKOAKTHBHBIX MPOIYKTOB JEJICHHS OOBIYHO KOHIIEHTPHPYETCS
BBIIIAPUBAHUEM M XPAHUTCS B BUJE KOHUEHTPUPOBAHHOW >KMAKOCTU. DTOT KOHIIEHTpAT
MO>KET BIIOCJIE/ICTBHM IIPOUTHU BBITAPUBAHKUE WIIA OBITh TpeoOpa3oBaH B (hOpMy, IPUTOIHYIO
I1 51 XpPaHEHHUS ui1u 3aXOpPOHEHUS;

C) PacTBOp YHMCTOIO HUTPATA TUIYTOHUS KOHIIEHTPUPYETCS U XPAHUTCA 0 MOCTYIUICHUS
Ha JaJbHEHIIME 3Talbl TEXHOJOTMYECKOro mpouecca. B wacTHocTH, pe3epByapbl IS
BBIJICP)KMBAHUS WJIM XPAHEHHS] PACTBOPOB IUIYTOHUS KOHCTPYUPYIOTCS TakKUM 00pa3oM,
4TOOBl M30€XaTh CBSI3aHHBIX C KPUTHYHOCTBIO MPOOJIEM, BO3ZHUKAIOLIUX B PE3YJbTATE
U3MEHEHUHU B KOHIIEHTpaluu 1781078 dopme JaHHOT O IIOTOKA.

CreunanbHO NMpPEeJHA3HAUYCHHBIE UM MMOATOTOBJIEHHBIE PE3EPBYaphl sl BbIACPKUBAHUS
WIN XpaHEHHUs JUIsl UCIOJIb30BaHUs HAa YCTAaHOBKE MO MepepaboTke 00IyYEeHHOro TOIUIMBA.
PesepByapsl 17151 BBIACPKUBAHMS WIIM XPAHEHUS JOJKHBI OBITh YCTOMYHMBBI K KOPPO3UOHHOMY
BO3JICHCTBUIO a30THON KHUCJIOTHI. Pe3epByaphl 1S BbIACPKUBAHUS WM XPAHEHUS OOBIYHO
M3TrOTaBJIMBAIOTCA M3 TaKUX MaTEpPHUaOB, KaK MaJOyIJIepOJUCThIE HEP>KAaBEIOIIUE CTallH,
TUTAaH, LUPKOHUM WJIM JpyTrHe BBICOKOKAYECTBEHHBbIE MaTepuaibl. PesepByapsl s
BBIIEP)KMBAHUS WIM XPAaHEHUS] MOTYT ObITh CKOHCTPYHPOBaHBI TAKMM OOpa3oM, 4TOOBI UX
HKCIUTyaTaIls ¥ TEXHUYECKOe 00CTyKUBaHUE MPOU3BOAUINCH TUCTAHIIMOHHO U MOTYT UMETh
CIeyIOINe OCOOCHHOCTH C TOYKM 3pPEHUs KOHTPOJS 3a SAEPHOW KPUTUYHOCTHIO:

1) OopHBII SKBUBAJIEHT CTEHOK WJIM BHYTPEHHUX KOHCTPYKIIMI paBeH MO MEHbILIEH Mepe
2 % I u 06 o

2) WWIMHIPUYECKUE PEe3EPBYapbl UMEIOT MaKCUMaNbHbIA aAuameTp 175 mm (7 q10iMOB),

b U 0 0

3) npsAAMOYTOJIbHBINA UM KOJIBLEBOU pe3epByap UMEET MAaKCUMANIbHYIO IHUPUHY 75 MM (3
JroiMa).

3.5. Cucrema KOHBEpCHH HUTPATa ILTyTOHHUA B OKCH]

BBoagHOE 3aMedYaHHe

Ha OonpImIMHCTBE YCTAaHOBOK IO TepepaboTKe 3TOT KOHEYHBIH MPOIlecC BKIIIOYAET
KOHBEPCHUIO PacTBOpa HUTpaTa IUIYyTOHHUS B JIBYOKUCH ILUIYTOHHUS. B 4YHCIO OCHOBHBIX
Olepanuii d3TOr0 MOpoIrecca BXOIAT: XPAHEHUE UM KOPPEKTHUPOBKA HMCXOIHOTO
TEXHOJIOTUYECKOT0 MaTepuaja, OCaXJICHUE U pa3JesicHue TBEpPAOW W KUJIKOU ¢a3bl,
IpoKajJuBaHHWe, OOpalleHue C MNPOJYKTOM, BEHTHIIAIMSA, OoOpalieHHe ¢ OTXOJaMu |
yIOpaBIECHUE NPOIECCOM.

3aMKHYTBIE CUCTEMBbI, CHEHUAIBHO MpEeAHA3HAUYCHHBIE WJIM TMOJTOTOBICHHBIC JIS



KOHBEPCUHU HHUTpaATa IUIyTOHHUSI B OKCHJ IUIyTOHMSI, B YACTHOCTH, OOOpPYJOBAHHbBIE TAKUM
o0pa3oM, 4yToObI N30eXKaTh JOCTHXKEHHS] KPUTUYHOCTH M PAIMALIMOHHBIX 3(P(EKTOB, a TaKkKe
CBECTU K MUHHUMYMY OITACHOCTH, CBSI3aHHBIE C TOKCUYHOCTHIO.
3.6. CucremMa KOHBEPCHH OKCHAA ILTyTOHUA B METaJLT
BBoaHoe 3aMedYyaHHue
DTOT MpoIiiecc, KOTOPbI MOXKET OBITh CBSA3aH C YCTAHOBKOMW MO MepepadoTKe, BKIIOYAET
(TopUpOBaHUE JBYOKUCH IITyTOHUS OOBIYHO C IPUMEHEHUEM BBICOKOAKTHBHOI'O (PTOPHCTOIO
BOJOpOJia, C LENbI0 IMOJydYeHus QTopuia IUIYyTOHUS, KOTOPBI BIOCIEACTBUU
BOCCTaHABJIMBAETCA C MOMOIIbIO METAJUIMYECKOrO KalbIUsl BBICOKOW YHCTOTHI /10 TOTYyUYEHHUS
METAJIJIMYECKOro IUTyTOHUA U (TOpUAa KallbLiKs B BUJE 1I1aKa. B uncio oCHOBHBIX omnepariuii
JAHHOTO Tpolecca BXOJAT: (GTopupoBaHUE (HApuUMep, ¢ NMPUMEHEHUEM O00OpyJOBaHUA,
coAepKamero OJaropoJHble METaulbl WM 3allHUIIEHHOrO0 IOKPBITUEM U3 HHUX),
BOCCTaHOBJICHME MeTauia (Hampumep, ¢ MPUMEHEHUEM KepaMUYECKUX THUrjei),
BOCCTAaHOBJIEHUE IIJIaKa, 0OpalleHue ¢ IPOIYyKTOM, BEHTHIISIIUS, OOpallleHHe C OTXOJIaMH U
yopaBJIEHHUE OIpoIeccoM.
3aMKHYTBI€ CHUCTEMbI, CIEUHAIBHO MpPEAHA3HAYEHHBIE WJIM MOATOTOBJICHHBIEC JIS
MPOU3BOJICTBA METAJNIMYECKOTO TUIYyTOHUS, B YaCTHOCTH, 000PYJOBaHHbIE TaKUM 00pazoM,
YTOOBI N30€KaTh TOCTUKEHUSI KPUTUUHOCTH U PAIMALIMOHHBIX 3(P(EKTOB, a TAKKE CBECTU K
MUHHAMYMY OIIAaCHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.
4. YCTaHOBKH /U1 HU3rOTOBICHHUA TOIUIMBHBIX 3JIEMEHTOB
"VcTaHOBKa ISl M3rOTOBJIEHUS! TOIUIMBHBIX 3JEMEHTOB" BKIIOYAeT 000pyIOBaHUE:
a) KOTOpO€ OOBIYHO HAXOJUTCSA B HEMOCPEJCTBEHHOM KOHTAKTE C TEXHOJIOTUYECKUM
MIOTOKOM SIIGPHOTO MaTepuasia, HEOCPEACTBEHHO 00padaThIBAET €ro WM K€ YIPABISAET UM,
u b u ,
b) KOTOpOE repMEeTU3UPYET AAEPHBIA MaTepral BHYTPU OOOIOYKH.
5. YVYcTaHOBKHM JiId pas3sfieJ€HHs H30TONOB YypaHa H
obopynoBaHHe, KpoMe aHaIATHYECKHMX npuOOpPOB,
CIENHAIbHO IpEAHA3HAYCHHOE HIHM MOATOTOBIECHHOE
JJIA 3TOI0
[IpeameTsl 000py0BaHUsA, HA KOTOPBIE, KAK CUUTAETCS, PACIPOCTPAHSAETCS 3HAUCHUE
¢bpa3bl "0b60OpynoBaHHE, KpOME aHAIUTHYECKUX MPUOOPOB, CHEIUATBHO MpEeAHA3HAUYEHHOE
WJIM MIOJTrOTOBJIEHHOE" JJI pa3/iejeHUsl H30TOMNOB ypaHa, BKIIOYAIOT B ce0s:
5.1. Ta3oBeie NEeHTPUPYrH H Y3JIH H KOMIOHEHTHI,
COHENHAalIbHO MpEeAHa3HAYCHHEIE HIHM INOATOTOBICHHEIE
111 MCOIOJIB30BaHMS B I'a30BRIX NEHTpH(pyTax
BBoaHoOeE 3aMedaHHue
I"azoBas nienTpudyra oObIYHO COCTOUT U3 TOHKOCTEHHOTO(bIX) MWIMHAPA(OB) TUAMETPOM
ot 75 mMm (3 mrotima) 10 400 MM (16 MrOHMMOB) ¢ BEPTHKAIBbHON IEHTPATIbHOM OChIO, KOTOPBIH(
e) nomenieH(bl) B BAKyyM U BpailaeTcsi(F0TCS) ¢ BBICOKOM OKPYKHOM CKOpPOCThIO nopsika 300



M/c unu Gonee. [ns goctukeHus OONBIION CKOPOCTH KOHCTPYKIMOHHBIE MaTepHUaIbl
BpaIAIOLIUXCsl KOMIIOHEHTOB JIOJ>KHBI UMETh BBHICOKOE 3HAYEHUE OTHOLIEHUS! MPOYHOCTH K
IJIOTHOCTH, & POTOpPHasi cOOpKa M, CIEHOBATEIbHO, OTACIbHBIE €€ KOMIIOHEHTHI JOJIKHBI
U3TOTOBJISITHCSL C BBICOKOM CTENEHBIO TOYHOCTH, YTOOBI pa3zbanaHc ObUT MUHUMAaIbHBIM. B
OTJIMYME OT APYTUX HEeHTpUudyr ra3osas HeHTpUyTa 11 00oTaleH!s ypaHa UMEeT BHYTpU
POTOPHOM Kamepsbl Bpalaroniyrocsi(uecs) neperopoAxy(u) B hopme nucka U HEMOABUKHYIO
cHCTeMy Imozia4u u otBoaa rasa UF ., COCTOSINYIO 10 MEHBIICH MEpe U3 TPeX OTACIbHBIX

KaHaJIOB, JBa W3 KOTOPBIX COEIMHEHBI C JIOMAaTKaMH, OTXOASUIMMHU OT OCH pOTOopa K
nepudepuitHoil 4acTu pPOTOpHOM Kamephl. B Bakyyme HaxXOAHWTCS TaKXe Psii BaXKHBIX
HEBPAIIAIOITUXCS DJIEMEHTOB, KOTOPbHIE, XOTS U UMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CIIOKHBI B
M3TOTOBJICHUH W HE U3TOTOBJISIOTCS U3 YHUKAIBHBIX MaTepuasioB. L{eHpudyxHas ycTaHOBKa,
OJIHaKO TpeOyeT OOJBIIOro YKciia 3TUX KOMIOHEHTOB, TaK YTO HX KOJUYECTBO MOXKET
CIIY>KUTh BaXXHBIM UHJUKATOPOM KOHEUHOT'O MCIOJIb30BaHMSI.
5.1.1. Bpamaronquecs KOMIIOHEHTEI
a) [Tonusie POTOpPHBIE cOopku:
ToHKOCTEHHBIE NUIUHAPHI WU PsIi COSTUHEHHBIX MEXAY COOOM TOHKOCTEHHBIX
WIWHAPOB, U3TOTOBJICHHBIX W3 OJHOTO WJIM 00Jiee MaTepuajioB C BHICOKMM 3HAYCHHEM
OTHONICHUS TPOYHOCTH K IUIOTHOCTH, yKa3aHHBIX B [l0SCHHTETbHOM 3aMEYaHHH K
HacTosieMy pasaeny. CoelMHeHne IUIMHIPOB MEXy COO0M OCYIIECTBISAETCS MPU MOMOIIU
TUOKUX CHIIb()OHOB MM KOJICII, OMMCAaHHBIX B 9acTH 5.1.1. ¢) Hmke. COOpaHHBINA POTOP UMEET
BHYTpPEHHIOIO(ME) MeperopoaKy(1) U KOHIIEBBIE y3JIbl, onrcaHHble B YacTsax 5.1.1. d) u e)
Hke. OHaKo MoaHas cOOpKa MOXKET ObITh MOCTaBJIEHA 3aKa3YMKy B YaCTUYHO COOpaHHOM
B U O €
b) PotopHubBre TPyOG®:
CneuuanbHO MpeaHAa3HAYEHHbIE WM MOJTOTOBICHHBIE TOHKOCTEHHBIE ITUIUHJIPHI C
toimuHoM cteHku 12 mm (0,50 aroiima) wim MeHee, tuaMeTpoM oT 75 mum (3 arorima) no 400
MM (16 m10iiMOB), U3TOTOBIICHHBIE U3 OJHOTIO WM 00Jiee MAaTepHanioB, UMEIOIIUX BBICOKOE
3HAUYEHHUE OTHOIICHUS MPOYHOCTH K TUIOTHOCTH, YKa3aHHBIX B [10SCHHTEIFHOM 3aMEYaHHH K
HacToOsmMeMYy pasneny.
c) Konasrma U CUNbGOHBH:
KommnoHeHTsI, crieluanbHO MpeHa3HAYCHHbIE WM MOATOTOBJICHHBIE JJISI CO3JaHUs
MECTHOW OTIOPHI JJII POTOPHOM TPYOBI WM COCIUHEHUS psiia pOTOPHBIX TpyO. CuiabhoHBI
MIPEJICTABIISIIOT COO0M KOPOTKHE IUIUHJPKI ¢ ToJdmuHONW cTeHku 3 MM (0,125 nroiima) unu
MeHee, auameTpoM ot 75 MM (3 mroiima) 1o 400 mMm (16 mr0itMOB), UMEIOIIMX OJUH TO(p U
U3rOTOBJICHHBIE U3 OJHOTO U3 MAaTepHalOB, UMEIOLIUX BHICOKOE 3HAUYEHHE OTHOLIEHUS
MIPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B [10ICHUTE/IbHOM 3aMEYaHHH K HACTOSIIIEMY pa3Jieny.
d) [Teperoponanku:
Komnonents! B hopme aucka auamerpom oT 75 mMm g0 400 mm (ot 3 1o 16 aroiimoB),



CIIELIMAJIbHO IIPEIHA3HAYCHHBIE WU IOATOTOBJIECHHBIC Ul YCTAHOBKM BHYTPU POTOPHOU
TpYOBI IEHTPUPYTH C LETBIO U30JUPOBAThH BBITYCKHYIO KaMepy OT IJIaBHOM pa3feuTeIbHON
KaMephl ¥ B HEKOTOPBIX CIydasX JUIA yJIydlIeHHs MUpKyasauun rasa UF . BHyTpH TaBHOM

pa3nenuTeILHON KaMephl POTOPHOUW TPYOBI M M3TOTOBJICHHBIC W3 OJHOTO M3 MATEPHUAIIOB,
UMEIOIUX BBICOKOE 3HAYCHUE OTHOIICHUS TPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
IloscHHTEABHOM 3aMCeYaHUH K HACTOSIIEMY pazzaeny.
e) BepxHue/HuxHue KPBIIIKH:
Komnonents! B popme aucka nuamerpom ot 75 mm (3 mroitma) 1o 400 mm (16 mgroiimoB),
CIEeMAIPHO TpEeIHa3HAYECHHBIC WJIM TOATOTOBIEHHBIE TaKUM 00pa3oMm, YTOOBI TOYHO
COOTBETCTBOBATH JUAMETPY KOHLIOB POTOPHOU TpyObl 1 Giarozxapst oromy yaepxkusars UF

BHYTPH €€. DTH KOMIIOHEHTHI UCTIOJB3YIOTCS JIJIsl TOTO, YTOOBI MOJIEPKUBATH, YIAEPKUBATh
WU COAEpPKaTh B ce0€ KaK COCTABHYIO YacTh 3JIEMEHTOB BEPXHETO MOAIIMITHUKA (BEPXHSS
KpPBIIIKA) WM CIY)XUTh B KAa4eCTBE HECYIIEH 4YacTH BpaIlalOIIUXCs DJIEMEHTOB
AIEKTPOABUTATENS U DJIEMEHTOB HUKHETO MOAIIMITHUKA (HUKHSS KPBIIIKA) U U3TOTOBIISIFOTCS
W3 OJIHOTO W3 MAaTepHualoB, MMEIOIIMX BBICOKOEC 3HAYECHHE OTHOIICHUS MPOYHOCTH K
IJIOTHOCTH, YKa3aHHBIX B [I0ICHUTEIbHOM 3aMEYAHHH K HACTOSIIIEMY pa3Ieily.
IlogscHHuTEABbBHOE 3aMedYaHHue
Jls Bpamaromuxcss KOMIOHEHTOB IEHTPU(PYT UCTIONB3YIOTCS CIEAYIONNE MaTepralbl:
a) MapTEHCUTHOCTAPECIONIUE CTAIM, UMEIOIIUE MaKCUMAaJbHbIA Mpe/iesl MPOYHOCTH Ha

pactsokeane 2,05 x 10 ° H/im ? (300 000 dynT/KB. nOro¥iM) unm Oonee;
b) aTrOMUHHUEBBIE CILIABBI, HUMEIOIIHE MAKCUMAIIbHBIH MPeIes MIPOYHOCTH Ha PacTSHKEHUE

0,46 x 10  Hm ? (67 000 d¢ynr/xkB. aArWM) wunam Ooiee;
C) BOJIOKHUCTBIE (HUTENOJOOHBIC) MaTepHaibl, IPUTOJAHBIE ISl UCIOJIH30BAHUS B

KOMITO3UTHBIX CTPYKTYpPaxX U UMEIOIINE 3HAYCHUS YIAEIbHOro MoayJsa ynpyroctu 12,3 x 10 6
M Wi 00Jiee U MaKCUMaJIbHOTO YJIETLHOTO Tpeiesia mMpouyHoCcTH Ha pacTsokenue 0,3 x 10 6
i 0ojee U MaKCUMaJIbLHOTO yIEIBHOTO TMpejesna MPOoYHoCTH Ha pactsokerue 0,3 x 10 6 M
unu 6onee ("yAenbHBI MOIYIh yOpyroctu" - 3to moaynb FOura B H/m 2 , JEJICHHbIM Ha
yaenbHbId Bec B H/m 3 ; "MaKCHMaJlbHBIN yIENbHBIN Npeiesl IPOYHOCTH Ha PacTsKEeHHe" -
ATO MaKCUMAaJbHBIN MpeieN MPOYHOCTH Ha pacTskenue B H/m 2 , IGTICHHBIN HA YJEIbHBIN BEC

BH/M?.
5.1.2. Crarndeckne KOMIIOHCHTEI
a) IHlogmunuuku C MarHUTHOH MOJABECKOM:
CnenuanbHO NpeaHa3HAYEHHbIE WJIM TOJATOTOBJIEHHbIE MOJIIIUITHUKOBBIE Y3JIbI,
COCTOSIIIME W3 KOJIBIIEBOIO MAarHuTa, MOABEIIEHHOT0 B 000HMe, cojaepikalei
nemmdupyromyto cpexy. Oboiima usrorosisiercss u3 croiikoro k UF . martepuana (cm.

lloscHurenpHOE 3aMeyaHHE K pasacity 52) Marsaur COCOUHACTCA C IIOJIIOCHBIM



HAKOHEYHUKOM WJTM BTOPHIM MAarHUTOM, YCTAHOBJIEHHBIM Ha BEPXHEH KPBIIIKE, ONMMCAHHON B
paznene 5.1.1. €). MarauT MoxeT uMeTh (OpPMY KOJIbIIa C COOTHOILIEHUEM MEXy BHEITHUM U
BHYTPEHHUM JMaMETPaMH, MEHBIITUM WIH paBHbIM 1,6:1. MarHut MoxeT umeTh hopmy,
obecrnieunBaroIIy0 HadanbHyto nponutaemMocts 0,15 I'n/m (120 000 equnun CI'C) unu 6osee
, WJIM OCTATOYHYI0 HAMarHM4eHHOCTh 98,5% wmnm Oonee, wim Mpou3BeACHUE WHAYKIIUNA Ha

MaKCUMAaJIbHYI0 HampspKeHHOCTh modiss 6onee 80 kJx/m 3 (10 7 I'c.D). Kpome 0ObIYHBIX
CBOMCTB Marepuaia, HEOOXOJUMBIM MPEIBAPUTEIbHBIM YCIOBUEM SIBJISIETCS OrpaHUYCHHE
oueHb ManbiMu onyckamu (Menee 0,1 mm unu 0,004 mroitmMa) OTKIIOHEHHSI MAarHUTHBIX OCEH
OT FeOMETPUYECKUX OCeil min obecredeHue oco00N TOMOTEHHOCTH MaTepuaia MarHuTa.
b) [Mommunuuku/nemndepsl:
CrnenuanbHO MpeaHa3HAYEHHBIE WIN MMOJITOTOBJIEHHBIE MOAIINITHUKY, COAEPKAIINE Y3l
OCb/yIJIOTHUTENBHOE KOJIbLIO, CMOHTUPOBAaHHBINA Ha Aemmdepe. Och 0OBIYHO MPEACTABISIET
co0o#i Ball U3 3aKaJICHHOW CTaju C OJTHUM KOHIIOM B (dopme mosrychepsl U CO CpeACTBAMU
NOJICOEAMHEHUS K HIDKHEW KpbIIIKe, omucaHHou B pazzene 5.1.1. e), Ha npyrom. Ban, ognako
, MOKET OBITh COEAWHEH C TUAPOJWHAMHYECKUM MOMMUMHUKOM. Kombsilo umeer gopmy
Ta0JETKU C MONYyCPEPUUECKUM YTIIyOJICeHUEM Ha OJHOW MOBEPXHOCTH. DTH KOMIIOHEHTHI
4acTo NOCTABIAKTCS OTAEIbHO oT nemngepa.
Cc) MonexynspHBIE HaCOCHI:
CnenuanbHO NpeIHA3HAYCHHBIC WU MOJTOTOBJICHHBIE IMJIMHAPHI C BHITOYCHHBIMU WU
BBIJIaBJICHHBIMH BHYTPU CIHUPATbHBIMH KaHaBKaMH ¥ C BBICBEPJICHHBIMU BHYTPHU
OTBEpPCTUSIMU. TUIOBBIMHU pa3MepaMu SIBISIOTCS CIEIYIONINE: BHYTPEHHUN TUaMeTp oT 75
MM (3 mroiima) 1o 400 mwm (16 mroitmon), TommuHa creHku 10 mwm (0,4 mroiima) mwmm 6omee, ¢
JUTMHOM, paBHOW nuameTpy wiu Oonbire. KaHaBku OOBIYHO MMEIOT HPSMOYIOJIbHOE
nonepeyHoe cedyeHue u rayoumny 2 wmm (0,08 groiima) wunu  Oouee.
d) CrtaTtops OBUTATENECH:
CnenuanbHO MpeIHA3HAUYCHHBIE UJIU MMOJTOTOBJICHHBIE CTATOPHI KOJBIIEBON (POPMBI IJIsI
BBICOKOCKOPOCTHBIX MHOTO(a3HBIX TUCTEPE3UCHBIX (MU PEAKTHUBHBIX) DJICKTPOBUTATEICH

MEPEMEHHOT0 TOKa JUIsl CHHXPOHHOM paboThl B YCIOBHUSX BaKyyMa B auana3zone yactot 600
2000 I'm m B muamazone momrHocTer 50-1000 BA. Cratopsl cocToST M3 MHOTO(a3HBIX
0OMOTOK Ha MHOT'OCIIOITHOM >K€JIE3HOM CEpJCYHUKE C HU3KUMH MOTEPSMHU, COCTABJICHHOM U3
TOHKHX IUIACTUH, OObgHO ToamumHoW 2,0 MM (0,08 ngrolima) wuiam MeHee.
e) Kopnyca/mpueMHUuKH HEHTPUPYTH
KomnoHeHTsl, ciennanbHO MpeAHa3HAYCHHbIE WIIN MTOATOTOBICHHBIC /IS pa3MEICHUS B
HUX COOpPKU POTOPHOU TpyObI ra3oBoii eHTpudyru. Koprryc cocTOUT U3 )KECTKOTO HUIUHIPA
¢ TonmuuHou creHku a0 30 mm (1,2 mroiima) ¢ mpeu3uoHHO 00pabOTaHHBIMU KOHIIAMH IS
YCTAaHOBKHM TOJAIIMITHUKOB W C OJHUM WJIH HECKOJIbKUMHU (IaHIaMU [ MOHTaXa.
OOpaboTaHHbIE KOHIIBI MapauIeIbHbBI IPYT APYTy W NMEPHCHAUKYISPHBI MPOJOIBLHON OCH
uunuuapa B npeaenax 0,05 rpagyca unn Mmenee. Kopriyc MOKeT Takke IpeacTaBiIsiTh cOO0M



KOHCTPYKLHUIO SIYEUCTOr0 TUMA JUIsl pa3MEUICHUS B HEM HECKOJbKUX POTOPHBIX TpYO.
Kopmyca u3roraBiuBaroTcsi U3 MaTepualioB, Koppo3uectonkux Kk UF 6 » WM 3aIUIIAI0TCA

HOKPBITHUEM u3 TaKHUX MaTEpUaTOB.
f) JJ oBy m K u
CrienmanbHO NpeAHa3HAUYE€HHbIE WIN MOATOTOBIEHHBIE TPYOKH BHYTPEHHUM JUaMETPOM
no 12 mm (0,5 mrofima) mst nsBnedenns rasa UF 3 poTopHOit TpyOBI [0 MeTOAY TPYOKH

[Tuto (T.e. ¢ OTBepCTHEM, HANIPABJICHHBIM HAa KPYroBOM MOTOK ra3a B pOTOpPHOHN TpyOe, K
pUMEPY, TOCPECTBOM M3TrHOa KOHIIA paIuaIbHO PACIIONIOKEHHON TPYOKH), KOTOPHIE MOKHO
MIPUKPETIUTH K IICHTPAIBLHOM CUCTEME U3BJIeUeHHU ra3a. TpyOKu U3roTOBICHBI U3 MaTEPUAIIOB
, kopposuecrtoiikux Kk UF 6 » T 3aIMIIAIOTCS TIOKPBITHEM M3 TAKHX MaTEePHAJIOB.

5.2. CoenmmanbHO NOpeAHA3HAYCHHHIC HIH OOATOTOBICHHBIC

BCIIOMOTaTEeIbHEIE CHCTEMEI, O0OpYyZOBaHHE H KOMIIOHEHTHI
IJIA HCIOJNB30BaHHA HA Tra3oneHTPHQPYKHOH YCTAaHOBKE IIO

oboramenuo

BBoagHOE 3aMe4YaHHe

BcrmoMorarenbHbIe CHCTEMBI, 000PYJAOBaHHE M KOMIIOHEHTHI Ta30IeHTPUYKHOM
YCTAHOBKH 1O OOOTAICHUIO MPEJICTABISAIOT COO0N CUCTEMBbl YCTAHOBKH, HEOOXOIUMBIC IS
nogaun UF ¢ B HeHTpU(yTH, ISl CBSA3U OTACIBHBIX IEHTPUDYT MEXTY COOOU C IETBIO

00pa3oBaHMsl KAacKaJloB (MU CTyMNEHEW), 4TOObl IOCTUYhL 0OJiee BBICOKOTO OOOTaIlleHUs U
u3BiIedb "IPoRyKT" u "xBocThl" UF (13 HEeHTpUQYT, a TaKxKe 000pyI0BaHHUE, HEOOXOIUMOE

JUTSl TIPUBEICHUS B ACCTBUE NEHTpUyYT WK JUisl yrpaBieHus ycranoBkoi. O0braro UF 6

UcTapsieTcs U3 TBEPHABIX BEIIECTB, MOMEIIEHHBIX BHYTPU MOJOTPEBAEMbIX aBTOKJIABOB, U
nojaeTcss B Tra3oo0pa3Hoil ¢opMe K IeHTpudyram 4Yepe3 CHCTEMY KOJUIEKTOPHBIX
TpybompoBooB kackana. "[Ipoaykt" u "xBoctel" UF  , mocTymaromue u3 HEHTPHQYT B BUIC

ra3000pa3HbIX MOTOKOB, TAK)KE MPOXOJAT YEpe3 CUCTEMY KOJUIEKTOPHBIX TPyOONpOBOJOB

KacKkaJia K XOJIOJIHBIM JIOBYIIKaM (paboTaronuM npu Temieparype okomio 203 Ok (-70 0 0)),
r7l€ OHU KOHJACHCHPYIOTCS W 3aTeM IOMEUIAlOTCS B COOTBETCTBYIOIIME KOHTEWHEPHI IS
TPAHCTIOPTHPOBKU WIIM XpaHeHHs. Tak Kak yCTaHOBKA MO 00OTAIEHUIO0 COCTOUT U3 MHOTHUX
TBICSY HEHTPUPYT, COOPAHHBIX B KACKAJIbl, CO3AIOTCSI MHOTOKHIIOMETPOBBIE KOJUIEKTOPHBIC
TpyOOTPOBOBI KacKalOB C ThICSUYaMU CBApPHBIX IIBOB, MPUYEM CXE€Ma OCHOBHOW YacTH HMX
COCIMHEHUN MHOTOKpaTHO moBTopsaercs. OOopyaoBaHWE, KOMIIOHEHTHI M CHCTEMBI
TPyOONPOBOIOB U3TOTOBIISIFOTCS C COOJTFOICHUEM BBICOKMX TPEOOBaHUH K BaKyyM-TUIOTHOCTH
Y YUCTOTE OOPaOOTKHU.
5.2.1. CucTteMn DOAa4YW/CHCTEMHl OTBOAA "OPOAYKTA" H
"XBOCTOB"

CrennanpHO NpeaHa3HAaYEHHBbIE WM MOATOTOBJICHHBIE TEXHOJIOTUYECKUE CUCTEMBI,

B KIJ I0YalkIlHue



MUATAIOIME aBTOKJIABbl (MJIM CTaHIIMHU), UCIOJb3yeMble s nmoaayu UF ¢ B KacKasl

nentpudyr npu nasinennu g0 100 klla (15 dbyHT/KB. qr0¥iM) U npu ckopoctu 1 Kr/4 wiaum
6 o 1 e e ;

JlecyOnMMaTOPhl (MIIM XOJNOJHBIC JIOBYIIKH), HCIONb3yeMble s BoiBeaeHust UF  u3

kackazoB npu gasieHun g0 3 klla (0,5 ¢gynt/kB.mtoiim). ecyOmumaTopsl CIOCOOHBI

oxnakaatees o 203 0 K (-70 0 C) u mnarpeBatbcs g0 343 0 (70 0 C);
CTaHIMK "HPOAYKTa" K "XBOCTOB", HCHOIB3YeMble Ul Hepemerienust UF . B KoHTeiHepbI

DTa ycTaHOBKa, 000OPYJIOBAaHUE U TPYyOONPOBOBI MOTHOCTHIO M3TOTABIMBAIOTCS U3
croukux k UF ¢ MATEpUajIoB MIIH 3aIUINAIOTCA TIOKPBHITHEM M3 HHUX (cMm. TloscHurenpHOE

3aMe4aHHe K TaHHOMY pa3Jieny) ¢ COOJII0IEHUEM BBICOKUX TPeOOBaHUI K BaKyyM-IUIOTHOCTH
U YUCTOTE 00pabOTKHU.
5.2.2. MammHHEIE CHCTEMEI KOJUIEKTOPHBIX TPYOOIIpPOBOIOB
CHGHH&J’IBHO NpCaAHAa3HAYCHHBIC HWJIH ITOATOTOBJICHHBIC CHCTCMBI Tp}I6OHpOBOI[OB u
KoqnekTopoB jns ynepxanus UF . BHyTpH HEHTPpUPYKHBIX KacKaJoB. OJTa CETh

TpyOONpPOBOJOB OOBIYHO MPEACTABISET COO0W cucTeMy C "TpOWHBIM" KOJIJIEKTOPOM, U
KaxJas IHeHTpu(yra COeIuHEHa C KaXKIbIM U3 KOJUIEKTOpoB. CiemaoBaTelbHO, cXeMa
OCHOBHOM YacTH MX COEIWHEHUS MHOIOKpaTHO moBTOpsiercs. OHa MOJHOCTHIO
u3roTapnuBaercs u3 croikux k UF . marepuanos (cM. [IosCHHTeIbHOE 3aMEYaHHE K

HACTOAILLEMY pa3/ielly) C COOJIIOJEHHEM BBICOKUX TPEOOBAaHUM K BAKYyM-TUIOTHOCTH H
YUCTOTE 00PaOOTKHU.

5.2.3. Macc-criekTpoMeTpbl/ucToTHIKY HOHOB Uit UF

CH@HI/IEU'IBHO MNpCAHA3HAYCHHBIC UJIN ITOATOTOBJICHHBIC MAI'HUTHBIC UM KBAAPYIIOJIBbHBIC
n

MacC-CIEKTPOMETPBI, CIIOCOOHBIC, TPOU3BOAUTH MPSIMO 0TOOp MpoO MOJaBaeMON MacCHI,
npoaykra" wian "XBocToB" U3 razoBbix noTokoB UF ¢ U oOJiaiaroniye MoJHbBIM HabopoOM

CIey O HX XapaKTEePHUCTHUK:
1. ynenpHas paspemaronias CHOCOOHOCTh MO Macce cBwime 320;
2. conepxaT MCTOYHUKU HOHOB, M3TOTOBJICHHBICE W3 HUXPOMA W MOHENS WU
3alUIIeHHBIC NOKPBITUEM u3 HUX, 1781071 HUKEJIIMPOBAHHBIC;
3. coaepkaT HMOHU3ALMOHHBIE HCTOYHHUKH C OOMOapAUpPOBKOUN 3JIEKTPOHAMU;
4. comeprkaTr KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO JJI U30TOMTHOTO aHAIN3a.
5.2.4. IIpeobpa3oBarenn 9aCTOTHI
[IpeobpazoBarenu 4acTOThI (TaKKe MU3BECTHBIE KaK KOHBEPTOPHI WM MHBEPTOPHI),
CHEIHaIbHO TpeIHAa3HauYeHHbIC WM TOATOTOBJICHHBIE JJIs MUTAHUS CTATOPOB JABUTATENEH,
ompeNeNieHHbIX B moanyHkre 5.1.2. d), uim yacTu, KOMIOHEHTHl U TOACOOPKH TaKHX
npeoOpa3oBareneil 4acToThl, 00JaJatoue MOJIHBIM Ha0OpOM CIEAYIOMIMX XapaKTEPUCTHK:



1. muHorodasusii BeIXOJ B auamazone ot 600 mgo 2000 T'm;
2. BBICOKasi CTaOUIBHOCTH (CO crTabunuzanueit yactorel aydimie 0,1%);
3. HU3KHE HeJUHeHHbIe HcKaxeHus (MeHee 2%);
4. xo3ppunmeHT nose3Horo aercTBus cpbie 80%.
IloscanrenbHOEC 3aMed4YaHHue
[lepeuncnennoe BhIlle 00OpYyJAOBaHWE BCTYNAeT B HEMOCPEICTBEHHBIN KOHTAKT C
TexHonorndeckuM razom UF . nin HEMmOCPeICTBEHHO yHpaBisieT paboToil HeHTpubyr u

MPOXOXKJAEHUEM Ta3a OT IeHTpudyru K IHeHTpudyre M M3 Kackaja B KacKal.
Kopposuecrorikue k UF ¢ MaTepuajbl BKIIOYAIOT HEPHKABEIONIYIO CTallb, AJTFOMUHUU,

AIIFOMHHHEBbIE CIJIaBbI, HUKEIb WIN CIUIaBbl, cogepxainne 60% u 6o1ee HUKes.
5.3. CoenmansHO mNpegHA3HAYCHHHIC HIH OOATOTOBICHHBIE
cOOpKH ¥ KOMNOHEHTH MJi HCIOJb30BaHHA IpPH
razomu(dy3snoHHOM oborameHuy
BBoagHOE 3aMedYaHHe

[Ipu razoanp@y3ruoHHOM MeETOJe pa3JeleHHs HU30TONOB YypaHa OCHOBHOM
TEXHOJIOTUYECKON COOPKOH SIBISETCS CIIeHATbHBIN MOPUCTHIN ra3oauddy3noHHbIN Oapbep,
TEMJIOOOMEHHUK [IJI OXJIAKJEHUS Ta3a (KOTOpBIM HarpeBaeTcs B MPOLECCe CHKaTHs),
YIUIOTHUTEIbHBIC KJIAMAHbl U PETYIUPYIOLIME KIIAMlaHbl, a TaKxke TpyOoonpoBoabl. [Tockonbky
B ra3oaudQy3sHoHHOM TexHOIOrMU Hcmoib3yercs mecrudropuctsiii ypan (UF ), Bee

o0opynoBaHue, TpyOONpPOBOABl M MOBEPXHOCTH H3MEPHUTENBHBIX NPUOOPOB (KOTOpPHIE
BCTYIAIOT B KOHTAKT C Ia30M) JIOJDKHBI M3rOTABIMBATBCSA U3 MATEPUAJIOB, COXPAHSIOLINX
cTabuibHOCTH pH KoHTakTe ¢ UF . T'asomudysnonnas ycraHOBKa COCTOMT U3 Psiia TAKHX

COOpOK, TaK 4YTO HMX KOJMYECTBO MOXKET OBITh Ba)XXHBIM IOKa3aTeleM KOHEYHOTO
MIpeIHA3HAYCHHUS.

5.3.1. 'asomuddysnonHEIe OapHEPHI

a) CnennasibHO NMpeAHA3HAYEHHBIE WM OATOTOBJICHHBIE TOHKUE, IOPUCTHIE (PUIBTPHI C
pazmepom nop 100-1000-A (anrcTpem), Tommuaon 5 MM (0,2 nroiiMa) UM MEHbIIE, a JIs
TpyOuaTeix ¢opm aumamerpom 25 MM (1 nAroliM) WM MEHbIE, U3TOTOBJIEHHBIE W3
METAJUIMYECKUX, TOJIMMEPHBIX MM KEPAMUYECKUX MaTepUAIIOB, Koppo3uecTonkux Kk UF 6> 1

b) cnenuanbHO MOATOTOBICHHBIE COSAMHEHUS UM MOPOUIKU AJIi U3TOTOBICHHS TaKHX
¢unbTpoB. Takue COeIMHEHUs U MOPOLIKHM BKJIIOYAIOT HUKENIb WIM CIUIABBI, COAEpIKAIINE
60% uimm Gonee HUKeIs, OKCH amoMunust i croikue Kk UF o monHocTei0 hropupoBantbie

YIJIEBOIOPOIHBIC MOTUMEPHI C YCTOTOU 99,9% nnm 6onee, pazmepom yactuil MmeHee 10 MM
Y BBICOKOW OJTHOPOJIHOCTHIO YaCTHII [0 KPYITHOCTH, KOTOPBIE CHENUATBLHO MOATOTOBIEHBI AJIS
M3TOTOBJIEHUs Ta301u(pHy3MOHHBIX OaphEPOB.

5.3.2. Kameps muddy3opon



CnenuanbHO peAHAa3HAYEHHBIE WM MMOJTOTOBJIEHHBIE T€PMETUYHBIC LIMJIMHAPUYECKUE
cocynbl quametpoM Oosee 300 mm (12 mroitmMoB) u nnuHoi 6osiee 900 mm (35 maroiimMoB), uiu
MPSMOYTOJIbHBIE COCYJIbl CPAaBHUMBIX pPa3MEpOB, HMEIOIIME OJWH BIYCKHOM W JBa
BBIITYCKHBIX MaTpyOKa, AUAMETP KaxJ0ro M3 KOTOpbix Oosiee 50 mMm (2 naroiima) s
nmoMenieHuss B HuX ra3oauddy3uoHHBIX O0apbepoB, M3roTOBICHHBIE M3 CTONMKHX K UF 6

MAaTCprUaIOB WK 3alIUINCHHBIC IMOKPBITUEM M3 HUX W IMPCAHA3HAYCHHBIC JII YCTAHOBKHU B
TOPHU30HTAJIbHOM HJINM BCPTHUKAJIbHOM ITIOJIOKCHHUH.
5.3.3. KoMnpeccophl 1 ra3oyBKu

CHGHI/IaHLHO IMpCAHAa3HAYCHHBIC WJIN IMOAT'OTOBJICHHBIC OCCBBLIC, HeHTpO6e)KHI)Ie NN

00BEMHBIE KOMITPECCOPBI, MM Ta30/lyBKU C IPOU3BOIUTEIBHOCTHIO Ha Bcoce 1 M 3 /MuH
bonxee UF  u ¢ qaBieHHeM Ha BBIXOAE 10 HecKoibkux coreH klla (100 gpynt/kB. mroiim),

MPpCAHA3HAYCHHBIC JIJIA ,Z[OJ'IFOBpGMGHHOﬁ 9KCILTyaTallii B CPCAC UF 6 C JJICKTPOABUTATCIICM

COOTBETCTBYIOIIEH MOIIMHOCTH MJIM O€3 Hero, a Takxke OTAeIbHble COOpPKH TaKuX
KOMIIPECCOPOB U Tra30/1yBOK. ITHU KOMIIPECCOPHI U Fa30/lyBKH UMEIOT TIepena] JaBJIeHUsl OT 2:
1 1o 6:1 1 m3roraBimBaoTCs U3 cronkux kK UF ( MaTepnasoB MM MOKPBIBAIOTCS UMHU.

5.3.4. YOnoTHEHUS BpAAIONUXCS BaJIOB
CHCHH&J’IBHO MNpEAHA3HAYCHHBIC HWJIM IMOATIOTOBJICHHBLIC BAKYYMHBIC YIINIOTHCHHMA,
YCTAaHOBJICHHBIC Ha CTOPOHC IIOJa4YWM MW Ha CTOPOHC BbIXOAA MJIA YIUIOTHCHHS Balia,
COCANHAIOIICTO pOTOP KOMIIpECCOPA UJIN I'a30AYBKH C IIPUBOAHBIM IBUT'ATCIICM, C TCM YTOOBI
00€eCIIeYnTh HaJIC)KHYIO TI'CPpMCTU3AlNI0, MNPCAOTBpAIIAIOINIYH0 HATCKAHUC BO3AYXa BO
BHYTPEHHIOK KaMepy KOMIIpeccopa WM Tra3oAyBKH, Kortopas HamnojiHeHa UF 6 Takue

VIUIOTHEHUSI OOBIYHO MTPOCKTUPYIOTCS Ha CKOPOCTh HaTekaHus OydepHoro raza menee 1000

oM > /MuH (60 mroitm 3 /MHH).
5.3.5. TewtoooMenHuKn i oxnaxaeaus UF 6

CrnenuanbHO IpeHa3HAUYCHHBIC WIIN MTOJTOTOBIICHHBIC TETNIOOOMEHHUKHU, U3TOTOBJICHHBIE
n3 ctoukux Kk UF ¢ MaTEepUAIIOB MM TIOKPBITHIC IMH (3a UCKJIIOYEHUEM HEPKABEIOIIEH CTaJIH)

MeEJIblO, WJIK JIFOOBIM COYETAaHWEM 3THUX METAJUIOB U PACCUMTAHHBIE Ha CKOPOCTh U3MEHEHHUS
naBieHus, omnpeaesstomniero yreuky, meaee 10 Ila (0,0015 ¢yuT/KB. mroiiM) B yac mpu
nepenaje nasnenus 100 xIla (15 ¢pyHT/KB. AroiMm).
5.4. CoenmanbHO NOPEAHA3HAYCHHBICE HIH NOATOTOBICHHBIE
BCIOMOTraTelIbHEE CHCTEME, 000pyJoBaHHE H
KOMIOOHEHTH [JJS HCOOAb30BaHHUI IIpH
razomu(py3moHHOM OGorameHH:
BBoagHoOeEe 3aMedYyaHHue
BcnomorarenpHble cUCTEMBI, 000py0OBaHNWE U KOMIIOHEHTHI Il Ta301u(dy3uOHHBIX
YCTAHOBOK IO O0OTAIlEHUIO MPEJICTABISIOT CO00I CUCTEMBbl YCTAaHOBKHU, HEOOXOIUMBIE IS



noxauu UF B razoauddy3noHHY0 COOPKY, IS CBSI3U OTACIBHBIX COOPOK MEXKIy CO00M U

oOpa3oBaHMs KackajloB (MU CTyNEHEHW) C IEeNbI0 TOCTEIMEHHOTO JOCTIKEHUs Ooiee
BBICOKOTO OOoOralieHus u ussnedeHus "npoaykra" u "xsocroB" UF . u3 nnddysnoHHbIX

KackaZoB. BBUYy BBICOKOMHEPIIMOHHBIX XapaKTEPUCTUK AUGP(GY3MOHHBIX KacKaJgoB Jt000e
npephiBaHue UX padOThl, 0COOCHHO UX OCTAHOBKA, MPUBOMST K CEPbE3HBIM MOCIEICTBUSIM.
CrnenoBaTenbHO, Ha ra30Au(Gy3MOHHON YCTAHOBKE BA)KHOE 3HAYEHHUE MMEIOT CTPOToe H
MOCTOSIHHOE TOJJIEp)KaHuEe BaKyyMa BO BCEX TEXHOJIOTUYECKUX CUCTEMaX, aBTOMaTHYecKas
3alIuTa OT aBapuil MU TOYHOE AaBTOMATHYECKOE PEryJIMpOBaHHE IMOTOKa rasza. Bce a3to
MPUBOJIUT K HEOOXOJAMMOCTH OCHAIIICHUSI YCTAHOBKHU OOJBIINM KOJIUYECTBOM CHEIUAIbHBIX
U3MEPUTEIbHBIX, pPEryIUpPYIOIIUX u yHOpaBIAIOMIUX CUCTEM.
O6brano UF  uciapsieTcst U3 WHIIMHAPOB, TOMCIICHHBIX BHYTPH aBTOKIIABOB, H [IOJACTCS

B Ta3000pa3Hoi (popMe K BXOJHBIM TOUKAM UEpe3 CUCTEMY KOJUIEKTOPHBIX TPyOOIpPOBOIOB

kackaga. "lIponykr" m "xBoctel" UF IIOCTYIAOIINE U3 BBIXOAHBIX TOYEK B BUJE

6 >
ra3000pa3HbIX MOTOKOB, MPOXOIAT YepPe3 CUCTEMY KOJUIEKTOPHBIX TPYOOMpPOBOIOB Kackasa
7100 K XOJIOIHBIM JIOBYIITKAaM, JINOO K KOMIIPECCOPHBIM CTaHIIUSIM, TJe Ta3000pa3HbIi TOTOK
UF  cxmxaercs M 3aTeM IIOMEIIACTCS B COOTBETCTBYIOL[MC KOHTCHHEPBI UL

TPAHCIIOPTUPOBKM MM XpaHeHus. Ilockonbky razoanddy3moHHas yCTaHOBKA I10
o0orameHuo uMeeT OOJIbIIOE KOJWYECTBO ra3oau(@y’moOHHBIX COOPOK, COOpaHHBIX B
KacKaJbl, CO3/1al0TCSI MHOTOKHJIOMETPOBBIE KOIUIEKTOPHBIE TPYOONpPOBOJIBI KaCKaaoOB C
THICSIYaMH CBApHBIX IIBOB, MPUYEM CXE€Ma OCHOBHOW YacTH WX COCIWHEHWNW MHOTOKPATHO
noBTopsiercsi. O0opynoBaHuEe, KOMIIOHEHTBl U CUCTEMbI TPYOOIPOBOJOB M3TOTOBISIOTCS C
COOJII0/IEHUEM BBICOKUX TPEOOBaHUH K BaKyyM-IJIOTHOCTH M YUCTOTE OOPaOOTKH.
5.4.1. CucteMn Dojxa4Yu/CHCTEMBl OTBOAAa "ODpPOAyKTa" H
"XBOCTOB"

CrennanbHO MpeAHa3HAYEHHBIE WJIM MOATOTOBJICHHBIE TEXHOJIOTHYECKUE CUCTEMBI,

criocoOHbIe paborath npu maBiaeHun 300 Ila (45 GyHT/KB. IIOHM) WM MEHEE, BKIIFOYAs:

MUTAIONIUE aBTOKJABBI (MJIU CHUCTEMBI), HCMOJb3yembie misi mogauu UF . B
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razonudpPy3suoHHBIE KacKaJhl;
lecyOIMMaTOpBl (MM XOIOJHBIC JOBYIIKH), HCIOIb3yeMble 1t BeiBenenus UF o us3

razonund py3uoHHBIX KaCKaJoB;
cTaHIuH OXmkeHus, rae UF . B rasoobpasHoil gopme U3 Kackaga CXKHMACTCH H

OXJIaXJgaeTcs 10 KHUAKOTO COCTOSHHUA;
CTaHLMH "NPOAYKTa" WIIM "XBOCTOB", HCIOJB3yeMble i nepememenus UF . B

KOHTEUHEPBI.
5.4.2. CucreMEl KOJIIEKTOPHBIX TPYOOIIpPOBOIOB



CreunanbHO MpeJHAa3HAUYCHHbIE WM MOATOTOBIIEHHBIE CHUCTEMBI TPYOONpPOBOJOB U
CHCTEMBI KOJUIEKTOPOB [utsi yaepxkanus UF . BHyTpH rasonnddysnoHHbIX KacKanoB. JTa

ceTh TPyOOIPOBOAOB OOBIYHO MPEICTABISAET COOOM CUCTEMY C "TBOWHBIM" KOJIJIEKTOPOM, TJIe
KaxKaas sTIerKa COCAMHCHA C KAXKABIM U3 KOJIJICKTOPOB.
5.4.3. BakyyMHEIE€ CHCTEMEI

a) CrnenuanbHO MpeJHAa3HAYECHHBbIE WJIM IMOJTOTOBJIEHHBIE KPYMHBIE BaKyyMHbIE
MarucTpalv, BAKyyMHBIE KOJUIEKTOPBI U BAKYYMHBIE HACOCHI IIPOU3BOAUTEIBHOCTBIO 5 M 3

MU H (175 byt 3 /MUH) ui1u bonee.
b) BakyymHBbIe HaCOCBI, CIICLMAIBHO PEAHA3HAYCHHBIC 17is paboThl B conepakaeit UF

aTMoc(epe ¥ U3roTOBJICHHBIE U3 aFOMUHUS, HUKEIISL UJTK CIJIaBOB, coaepxamux oonee 60%
HUKEJST WM TOKPBITBIE HUMH. OTH HACOChl MOTYT OBIThb WJIM POTAIMOHHBIMHU WU
MOPIITHEBBIMU, MOTYT UMETh BBITECHSIOIINE U (PTOPUCTO-YTIIEPOIHBIE YIUIOTHEHUS, 4 TAKXKE B
HUX MOTYT IPUCYTCTBOBATh CIEIUANIbHBIC PA00UNE KUIKOCTH.
5.4.4. CnerpaiibHEIE CTOIIOPHBIC B PErYIMPYIONIHE KIIallaHbl

CrnenuanbHO MpeHa3HAYEHHBIE WM MOATOTOBJICHHBIE PYYHBIE WJIM aBTOMATUYECKHE
CTOTIOPHBIC U PETYIUPYIONIUE KJIanaHbl CUIL(MOHHOTO THUIIA, U3TOTOBJIICHHBIE U3 CTOUKUX K
UF ¢ MaTepuaos, THaMeTpoM OT 40 mo 1500 mMm (1,5 mo 59 mroiiMoB) 11l YCTaHOBKH B

OCHOBHBIX 1 BCIIOMOI'aTCIIBHBIX CUCTEMAX FaBOI[I/I(b(i)YSI/IOHHI)IX YCTAaHOBOK IIO 06OFaHleHI/IIO.
5.4.5. Macc-ciekrpoMeTpbl/ucToTHIKY HOHOB Uit UF
CH@HI/I.’:UIBHO MNpCAHA3HAYCHHBIC UJIN ITOATOTOBJICHHBIC MAI'HUTHBIC NN KBAAPYIIOJIBHBIC
n

MacC-CIEKTPOMETPBI, CLIOCOOHBIE TPOU3BOAUTH MPSAMOM OTOOp MpoO MOJIaBaEMO MAacchl,
npoaykra" wian "XBocToB" U3 razoBbix noTokoB UF ¢ U oOJiaiaroniye MoJHbBIM HabopoOM

ClIeAylouuXx XapaKTEpPUCTHUK:
l. ynensHas pa3pemaromas cHnocoOHOCTh Mo Macce cBbime 320;
2. coaepkaT UCTOYHUKN HOHOB, U3rOTOBJIEHHBIE U3 HUXPOMA, MOHENS WM 3alUIICHHbIC
NOKPBITHEM u3 HUX, Unu HUKEJIUPOBAHHBIC;
3. coaepkaT HMOHU3ALMOHHBIE HCTOYHUKH C OOMOApAUpPOBKOUN 3JIEKTPOHAMU;
4. coepxaT KOJUIEKTOPHYIO CUCTEMY, IPUTOJHYIO U1 U30TOMHOTO aHAIU3a.
IloscauTenbHOE 3aMed4YaHHue
[lepeuncnennoe BhIlie 00OpYyJAOBaHWE BCTYNAeT B HEMOCPEICTBEHHBIN KOHTAKT C
TexHonornyeckuM razoM UF . 100 HEMmoCpenCTBEHHO peryiupyer MOTOK B Hpelenax

Kackaja. Bce mMOBEpXHOCTH, KOTOPBHIE BCTYNAIOT B KOHTAKT C TE€XHOJIOTMYECKUM Ta30M,
LEJIMKOM M3TOTaBIMBAOTCS U3 CTOMKUX K UF ¢ MaTepuajoB UK MOKPHIBAIOTCA MMHU. s

Hejael pas3fenoB, OTHOCSAUIUMXCS K Ta30Aud@(y3MOHHBIM yCTPOWCTBAM, MaTepHabI,



Koppo3suectonikue k UF ¢ » BKJIIOUAIOT HEPKABEIOILYIO CTajlb, AJFOMUHUU, aJFOMUHUEBBIE

CIUTaBbI, OKCHUJ] aJTIOMHHUS, HUKEJb WIHM CIUIaBbl, comepxarniue 60% wiam Oojiee HUKENS, a
Takxe croiikne K UF . OIHOCTBIO (JTOPHPOBAHHBIC YITICBOJOPOAHBIC IIOIUMEPBL.

5.5. CoenmmanbHO NOpPEeAHA3HAYCHHBICE HIH NOATOTOBICHHEBIE
CHCTEMHBI, 000pyZOBaHHE H KOMIOHEHTH A
HCIOJb30BaHWA HA YCTAaHOBKAaX adpOAMHAMHYECKOIO
oborameHmus.
BBoagHoOe 3aMedYaHHUe
B mnporeccax aspoanHamMudecKkoro oboramieHust cMeck razoodpastoro UF . u nerkoro

rasa (BOJOpOJI WJIM I'eJINi) COKMMAETCS U 3aTEM IPOIyCKAaeTCs Yepe3 pas3estoIINe AIEMEHTHI
, B KOTOPBIX H30TOIIHOE pa3JejCHUE 3aBEPIIACTCS IMOCPEACTBOM IOIY4YEHUS OOJBIINX
LEHTPOOEKHBIX CHJI MO T€OMETPUU KPUBOJMHEHHON CTEHKU. YCHENHO pa3paboTaHbl JBa
IIpoLecca 3TOro TUIA: MPOLECC COILIOBOrO pa3/eieHus U MPOLECC BUXPEBON TpyOku. s
0o00OMX MPOLIECCOB OCHOBHBIMHU KOMIIOHEHTaMU KacKaja pa3JieJIeHUs SBISAIOTCA
LHUJMHIPUYECKUE KOpIyca, B KOTOPBIX pa3MElIeHbl CHEUHalbHbIE pPa3/IeNUTeNIbHbIC
AJIEMEHTHI (COIUIa WM BUXPEBBIE TPYOKHU), Ta30BbIE KOMIPECCOPHI U TEIIIOOOMEHHUKH IS
ynajneHus: oOpasylollerocss Npu cxkaTuu Terua. Jius a’poAMHaAMUYECKMX YCTaHOBOK
TpeOyeTcsl Lenblid psJl TAKUX KAaCKaJoB, TAK YTO MX KOJUYECTBO MOXKET CIYKUTh BaKHBIM
yKa3zaTelleM KOHEYHOI'0 HCMOJb30BaHMs. IloCKOJIIBKY B a’pOJMHAMHUYECKOM IpOIECCE
ucrons3yercs UF (, moBepxHOCTH Bcero 000pynoBaHus, TpyOOIPOBOOB M H3MEPHUTEIBHBIX

MpUOOPOB (KOTOPHIE BCTYIAIOT B KOHTAKT C Ta30M) JOJKHBI U3TOTABIUBATLCA U3 MaTEPUATIOB
, COXPaHSIOIMNX YCTOMYUBOCTh IpHU KOHTaKTe ¢ UF 6"

IloscHuTETIBHOE 3aMedaHHeE
ITepeunciieHHbIE B HACTOSIIIEM pa3jielie JIEMEHThl BCTYNMAalOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHoJiorndeckuM razom UF 6 100 HEMOCPEICTBEHHO PETyJIUPYIOT MOTOK B

npenenax kackaga. Bce moOBEpXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
razoMm, IICJIMKOM H3TOTaBiAMBaIOTCsI M3 cToMkux k UF ¢ MaTepuajoB MIHM 3aIlHIIEHBI

IIOKPBITUCM H3 TAKHX MAaTCPHAJIOB. I[J'I?I ueneﬁ pa3acia, OTHOCAHMICTOCA K 3JICMCHTaM
APOINHAMHUYICCKOT'O 060I‘aHI€HI/IH, KOppOSHCCTOﬁKH@ k UF 6 MaTCpUuaJibl BKIHOYAOT MCIb,

HEP>KaBEIOILYI0 CTallb, AJIIOMHUHMI, allOMUHUEBBIE CIUJIaBbl, HHUKEJIb WM CILUIABHI,
coxeprkamue 60% i boee Hukens, a Takke croikue k UF  momHOCTBIO TOpHpOBaHHBIC

YTJIEBOJOPOTHBIC TTOJIUMEPHI.
5.5.1. Pa3penurensHEIE COILIA
CrenmanpbHO TIpeIHA3HAYCHHBIC WUIM TOATOTOBJICHHBIC pa3/eUTEIbHbBIC COIIa U UX
coopku. PaznenurensHbIe coOmia COCTOST U3 MICTIEBUIHBIX W30THYTHIX KAHAJIOB C PAINYCOM
u3ruba menee 1 mm (00braro ot 0,1 1m0 0,05 MMm), kopposuectoiikux k UF . 1 nMerorux



BHYTPEHHIOIO PEXYIIYI KPOMKY, KOTOpas pa3feiseT NPOTEKAIOUINI Yepe3 COIUIO T'a3 Ha JBE
bpakuuu.

5.5.2. BuxpeBrie TpyOku

CHCHI/IaHBHO NpCAHA3HAYCHHBIC WUJIN ITOATOTOBJICHHBIC BUXPCBLIC TPY6KI/I n ux C60pKI/I.
Buxpebie TpyOKH UMEIOT IIMIIMHAPUYECKYIO WIIH KOHYCO00pa3Hyto (opMy, H3TOTOBIICHBI U3
KOppOBHGCTOﬁKHX k UF 6 MaTCpUATIOB WJIN 3allIUIICHBI IIOKPBITHCM U3 TAKUX MATCPUATIOB U

uMeroT auamerp ot 0,5 cM 10 4 cM npu OTHOIIEHUU JIUHBI K quametpy 20:1 unm menee, a
TaKke OJIHO WJIU 00Jiee TaHTeHIIMAIbHOE BXOJIHOE OTBepcTHE. TpyOKH MOTYT OBITh OCHAIIICHBI
OTBOJIaMHU COTUIOBOTO THIIA HA OJTHOM WJIM Ha 00OUX KOHI[AX.
IloscHuTEeabHOE 3aMeyaHHe

[TuTaTenpHBIN Ta3 MOCTYMAEeT B BUXPEBYIO TPYOKY IO KacaTeIbHON ¢ OJJHOTO KOHIIA WA
4yepe3 3aKpy4MBAIONIUE JIOMATKH, WIM Y€pe3 MHOTOYUCIIECHHBIE TaHTC€HUIHUAIBHBIE BXOJIHBIE
OTBEPCTHS BIOJb TPYOKH.

5.5.3. KoMmpeccopsl ¥ ra3oyBKH

CrnenuanbHO TpeJHA3HAYEHHbIC WJIM TOJTOTOBJICHHBIE OCEBBIC, LIEHTPUPYKHBIE,

00bEeMHBIE KOMIIPECCOPHI WM Ta30/lyBKH, M3TOTOBIEHHBIE U3 Koppo3uecTonkux K UF 6

MaTCpHaIOB, WIHN 3aAlMUIICHHBIC IIOKPBITHCM M3 TAKHX MATCPHAJIOB, IIPOU3BOAUTCIIBHOCTBIO

Ha BXOJIe 2 M 3 /mun wu Gonee cmecu UF ¢ ¥ HECYIIIeTo Tasa (BOIOPO/T UJIU TEIINM ).

IlloscHHTEeAbHOE 3aMEYaHHeE

Takue KoMIIpeccopsl U ra30,lyBKH 00BIYHO UMEIOT mepena AapieHus ot 1,2:1 go 6:1.

5.5.4. YoTHEHHS BPamIAIOMUXCS BaJIOB

CrnenuanbHO IpeAHA3HAYCHHBIC WIIA MTOJITOTOBJICHHBIC YIIOTHEHUSI BPAIAIOIIUXCS BaJIOB
, YCTAHOBJICHHBbIE Ha CTOPOHE MOJayd M Ha CTOPOHE BBIXOJA JJis YIUIOTHEHHS Baja,
COEJIMHSIIONIETO POTOP KOMIIpECcopa WM pOTOP Fa301yBKH C MIPUBOJAHBIM JIBUTATEIEM, C TEM
9TOOBl 00€CMEYUTh HAJASKHYI TEpPMETHU3alMI0, MPEJOTBPAlIAIONIYI0  BBIXOJ]
TEXHOJIOTMYECKOTO Ta3a, HaTeKaHWE BO3/lyXa WM YIUIOTHSIOLIETO ra3a BO BHYTPEHHIOIO
KaMepy KOMIIpeccopa Uiy ra301yBKH, KOTOpas 3aroiaHeHa cMecbio UF ¢ ¥ HECYILero rasa.

5.5.5. TemmrooOMeHHUKH A1 OXJIAXKACHHUA ra3a
CrernuanbHO IpeAHA3HAUYCHHBIC WIIH MOJTOTOBIICHHBIEC TETNIOOOMEHHUKH, U3TOTOBJICHHBIE
n3 kKopposuectoukux k UF ¢ MATepHaloB MM 3alIMIICHHBIC MOKPHITHEM M3 TaKHX

MaTepUaIOB.

5.5.6. Koxxyxu pa3aeomux 3J1eMEHTOB

CHeHI/IaJ'II)HO MMPCAHA3HAYCHHBIC NJIN ITOATOTOBJICHHBIC KOXYXH PAa3AC/IIOIINX 3JICMCHTOB
, I3TOTOBJICHHBIC U3 KOppOSPIGCTOﬁKPIX Kk UF 6 MaTCPpUAIIOB NN 3alMUIICHHBIX ITOKPBITUCM U3

TaKUX MaTEPHUAJIOB, IJIs MIOMEILICHHS B HUX BUXPEBBIX TPYOOK WJIH pPa3/IeTUTEIbHBIX COIEIL.
IlogscHHuTETIBHOE 3aMedyaHHue
OTH KOXXYXH MOTYT MPEJICTABIATh COO0H MUIMHIPUICCKUE KaMephl JUaMETpoM Ooiree



300 MM u guHOM O60siee 900 MM WM TIPSMOYTOJIBHBIE KaMephl CPABHUMBIX Pa3MepoOB U
MOTYT OBITh TpEIHA3HAYEHBbI JJIsi YCTAHOBKM B TOPHU30HTAIHLHOM WJIM BEPTUKAIBHOM
MOJIOKEHUH.
5.5.7. CucreMn moma4yu/CHCTEMBI OTBOAAa "mpPOAyKTa" M
"XBoCTOB"

CnenuanbHO IpeAHA3HAYEHHBIE WA TOATOTOBJICHHBIE TEXHOJIOTUYECKUE CUCTEMBI WU
o0opynoBaHue Jj1si 000TaTUTENIbHBIX YCTAHOBOK, U3TOTOBJIEHHBIE U3 Koppo3uecTorkux Kk UF
¢ MAaTepHalloB HMJIM 3allMIICHHBIX MOKPHITHEM M3 TaKMX MAaTCPHAJIOB, BKIOYAIOIIKE:

a) MUTAIOIIME aBTOKJIABBI, M€UYM WU CUCTEMBI, UCTIOJIb3yeMble s nmogaun UF 6 V1A

nmpomecca oborameHws,;
b) necy06nuMaTophl (MU XOJIOAHBIC JIOBYIIKH), HCIIOIb3yEMbIC JJIs BHIBEACHHS HarPETOTO

UF w3 mpomecca oborameHus sl HOCICAYIOMEr0  MEPEMCIICHHS;

C) CTAaHLUM OTBEPHKIACHHS WIN CHKIKCHHS, MCHOb3yeMbie 1t BbBenenus UF . u3
npolecca odoraiieHust myteM cxatus u neperojga UF 6 » B AKUJIKYIO MU TBEP/YIO dbopmy;
d) cranuun "nponykra" miam "XxBoCTOB", Hcrnonb3yemble 1yt nepememenus UF B

KOHTCUHEPHI.
5.5.8. CucreMsl KOIUIEKTOPHBIX TPYOOIIpPOBOZOB
CnenuanbHO INMpEeIHA3HAYECHHBIE WJIM IOJATOTOBJIEHHBIE CHCTEMBI KOJUIEKTOPHBIX
TpyOONPOBOIOB, U3TOTOBJIEHHBIE U3 KOppo3uecToiikux Kk UF  MATEpUATIOB MM 3aIIUIIECHHBIC

IMOKPLITUEM M3 TAaKHUX MATCPHUAJIOB, OJA YACPKAHHA UF 6 BHYTPHU a5pOJNMHAMHYCCKHX

KacKaJioB. JTa ceTh TPyOOINPOBOJOB OOBIYHO MPEJCTABIISIET COO0ON cHCTEMY ¢ "MBOMHBIM"
KOJUIEKTOPOM, T/I€ KaXJbli KacKkaJ WM TpyIlna KackKaJoB COEIUHEHBI C KaXIbIM U3
KOJJIEKTOPOB.
5.5.9. BakyyMHBIE CHCTEMBI 1 HACOCHI
a) CneunanpbHO NpeAHA3HAYEHHbIE WIJIM TOATOTOBJICHHBIE BAKYYMHBIE CHUCTEMBI

MIPOU3BOJUTEIBHOCTBIO HA BXOJE 5 M 3 /MuH Wi OoJiee, COCTOAIINE M3 BaKyyMHBIX
MAarucTpalieil, BAKYyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB U MPEIHA3ZHAYCHHBIE IS
paboThl B coaepx)aumux UF 6 ra3oBBbIX cpenax.

b) BakyyMHBIC HACOCHI, CIIEIMATLHO MPEIHA3HAYCHHBIC WU TOJATOTOBJICHHBIE NS
pabotsl B copepkamux UF ( ra3soBbIx cpesiax i U3rOTOBICHHBIC U3 Kopposuectoiikux k UF

MAaTCpUAJIOB HJIN 3AIMUINCHHBIC ITOKPBITUECM H3 TaKUX MATCPHAJIOB. B »Tux Hacocax MOI'yT
HCIIOJIB30BaThCA (PTOPUCTO-YTIEPOAHBIC YIUIOTHEHUS U CIICIIMATbHBIE pad0odue KUIKOCTH.
5.5.10. CoenmansHEIE CTOIOPHEIE M PETYIAPYIOIHAE KIAIaHbI
CH@L[I/I&JIBHBIC NpEaAHa3HAYCHHbBIC WJIW IMOATOTOBJICHHBIC PYYHBIC WM daBTOMAaTHYCCKHEC
CTOIIOPHBIC M PCIYIHPYIOINHUC KIIallaHbI CI/IJ'IBCI)OHHOFO THUIla, HN3rOTOBJICHHBIE W3



Koppo3uectoukux k UF ¢ MAaTEpUAIIOB UM 3ALIUIIEHHBIC TOKPHITHEM U3 TAKUX MaTEpUaIOB,

nrametrpoM oT 40 mo 1500 MM 111 MOHTa)ka B OCHOBHBIX M BCIIOMOTATEIbHBIX CHCTEMaX
YCTAaHOBOK a3pOAMHAMUYECKOTO 00OTaIeHuUs.

5.5.11. Macc-cniexrpoMerpr/neroarmky uoHoB 1yt UF

CnenuanbHO NMpeHa3HAYEHHbBIC WIIM TTOATOTOBJIEHHBIE MATHUTHBIE WU KBAJIPYOJIbHBIC
"

Macc-CIEeKTPOMETPHI, CIIOCOOHBIE TTPOU3BOAUTH MPSIMON OTOOP MpoO MOJIaBaeMO MaccChl,
npoAaykra" MM "XBOCTOB" U3 rasoBblx morokoB UF . n obnagarouue momHsIM HaOOpOM

CIeayIIuX XapaKTEPHUCTHUK:
l. ynenpHas paszpemaromas CHocoOHOCTh Mo Macce cBwime 320;
2. coepKaT UCTOYHUKHA HOHOB, M3TOTOBIICHHBIC U3 HUXPOMa, MOHEISI WIIH 3allUIICHHBIC
MOKPBITHEM u3 HUX, uiau HUKEJIUPOBAHHBIC;
3. cojaepkaT MOHU3AIMOHHBIC HWCTOYHUKU C OOMOApIHpPOBKOHN SIEKTPOHAMU;
4. comepKat KOJUIEKTOPHYIO CUCTEMY, PUTOAHYIO /IS M30TOIHOTO aHan3a.
5.5.12. Cacrems: otnenenns UF . ot Hecymero rasa

CnenuanbHO TpeHAa3HAYCHHBIC WJIW MOJATOTOBICHHBIE TEXHOJIOTHYECKUE CUCTEMBI IS
otnenennst UF ¢ OT HECyIIero rasa (Bomopoaa WK reus).

IloscHurtenpbHOE 3aMedyaHHue
OTH cHCTeMbI IPEeIHA3HAYCHBI s COKpateHus conepxanus UF B Hecyiem rase 1o

OJIHOM 4YacTH Ha MUWJUIMOH WJIM MEHEEe U MOTYT BKJIOYaTh TaKoe O0OpYyJOBaHHE, KakK:
a) KpPUOTEHHBIE TEMJIOOOMEHHUKH W KPUOCETapaToOphl, CIIOCOOHBIC CO3/1aBaTh

TEMIIEpaTypHhl -120 0 C UIH MEHEeE, UI1u

b) GJIOKM KPHOTEHHOTO OXJIaXKJIEHUsI, CIIOCOOHBIE CO3/1aBaTh TeMIeparypsl -20 0C nm
M € H € € , U a1 u
C) OJIOKM pa3IeIUTENBHBIX COIEN MM BHXPEBBIX TpyOok mst oraenenus UF . or

HEeCymeEerao rasa, niIn

d) xomoaueie nopymku UF 6 CIIOCOOHBIC CO3/1aBaTh TeMITepaTypsl -20 0 C wm menee.

5.6. CoemmanbHO NOpeAHA3HAYCHHBIE HWIH MOOATOTOBICHHBIC

CHCTEeME, O00OpyAOBaHHE€ H KOMIOHEHTH MJSA

HCIOJb30BaHMA Ha YCTaHOBKaxX XHMHYECKOro oOMeHa

WM HOHOOOMEHHOT'0 000rameHus
BBoagHnoce 3aMeyYaHHe

HesnauurenpHoe pasznuynie U30TOMOB ypaHa MO Macce MPUBOAUT K HEOOIBIIUM
HU3MCHCHHUSAM B PABHOBCCHN XMMHUYCCKHUX peaKI_II/Iﬁ, KOTOPBIC MOI'YT HCIIOJIb30BAaTLCSA B
KayeCTBE OCHOBBI JJIsI pa3/ej€HHs HM30TOIMOB. YCHEIIHO pa3paboTaHO JBa IIpoliecca:
KUJIKOCTHO-KUJKOCTHBIH XUMHUYECKUN OOMEH M TBEPAO-)KHUIAKOCTHBIM HWOHHBIM OOMEH.
B npornecce xuAKOCTHO-KUAKOCTHOTO XUMHUYECKOT0 0OMEHA B MPOTUBOTOKE MPOUCXOAUT



B3aMMO/JICHCTBUE HECMENIMBAIONIUXCS JKUAKUX (a3 (BOAHBIX WM OPraHUYECKHUX), YTO
MPUBOJUT K d(PPeKTy KackaaupoBaHUsl ThICSY cTaauil pa3aeneHus. Boanas ¢aza cocrout us
XJIOPH/Ia YpaHa B pacTBOPE COJITHOW KUCIIOTHI; OpraHndeckas ¢aza COCTOUT U3 IKCTPAreHTa,
coJiepKallero XJOpHJ ypaHa B OpraHM4eckoM pactBopurene. KoHTakTHbIMU (puiibTpaMu B
pPa3ICIUTENHHOM KaCKaJ€ MOTYT SIBISATHCS JKUAKOCTHO-KUJIKOCTHbIE OOMEHHBIE KOJIOHHBI (
TaKkhe, KaK HWMIYJbCHbIE KOJOHHBI C CETYaThIMU TapelKaMH) WJIM >KUIKOCTHBIC
LHEHTpU(YKHbIE KOHTAaKTHbIE (UIbTpbl. Ha 000MX KOHIIAX pa3aeinuTeIbHOrO Kackaja B UENsIX
obOecrieueHus: peduIrokca Ha KaXKJIOM KOHIIE HEOOXOIMMBI XUMHUUYECKHE MpeBpamieHus (
OKHUCJIEHWE M BOCCTAHOBJIEHHE). |’ TaBHAs 3a/1aua KOHCTPYKLUUU COCTOUT B TOM, UYTOOBI HE
JOTYCTUTh 3arpSA3HEHUS] TEXHOJOTHYECKHX TMOTOKOB HEKOTOPHIMH HMOHAMHU METauioB. B
CBSI3U C 3TUM HCIMOJIB3YIOTCS MJIACTUKOBBIC, MOKPHITHIE IJIACTUKOM (BKJIIOYAsi IPUMEHEHHUE
(TOPUPOBAHHBIX YIJIEBOJOPOJAHBIX MOJMMEPOB) W/WIM TOKPBHITHIE CTEKJIOM KOJIOHHBI H
TpyOoOmpoBOIBH

B TBepao-KUIKOCTHOM HOHOOOMEHHOM IIpolecce O00OrameHue JOCTUTaeTCs
MOCPEJICTBOM aJICOPOIIMH/AecCOpOIM ypaHa Ha CHEIUAIbHOM, OUYeHb OBICTPO ACHCTBYIOLIEH
MOHOOOMEHHOHN cMmoJie win afcopOeHte. PacTBop ypaHa B CONSIHOM KHUCJIOTE U JApPyrue
XUMHUYECKHUE PEareHThl MPOMYCKAIOTCS Yepe3 MIIUMHIPUIECKUE 000TaTUTEIbHbBIE KOJIOHHBI,
coJiepKalliie YIJIOTHEHHbIE ClIoU ajcopOenTa. i noaaepxaHusi HEMPEPbHIBHOCTH Mpoliecca
HeoOxoanMa cructeMa pediirokca B 1eJsIX BRICBOOOXKIEHUS ypaHa u3 ajfcopOeHTa oOpaTHO B
KUJKHUHN TTOTOK, C TEéM YTOOBI MOKHO OBLIIO coOpaTh "mpoayKT" U "XBOCTHI". DTO JOCTUTAETCS
MyTeM HCTIOIB30BAHUS MOIXOANNX XUMUYECKUX PEareéHTOB BOCCTAHOBJICHHUS/OKUCICHUS,
KOTOpbIE MOJTHOCTHIO PEreHEPUPYIOTCS B Pa3ACNIbHBIX BHEIIHHUX IMETIAX U KOTOPhIE MOTYT
YaCTUYHO PETeHEPUPOBATHCS B CAMUX U30TOMHBIX pa3AeIUTENIbHBIX KOoJIOHHAX. [IpucyTcTBue
B TIPOIIECCE TOPAYMX KOHIICHTPHUPOBAHHBIX PACTBOPOB COJSIHOM KUCIOTHI TpeOyeT, YTOObI
0o0opy10BaHKE OBLIO M3rOTOBJIEHO M3 CHEHUATBHBIX KOPPO3HUECTOMKHUX MAaTEepUaoB WIIU
3aIUIIEHO MTOKPHITHEM U3 TAKUX MaTEPHAJIOB.

5.6.1. JKuaKOoCTHO-XHIKOCTHEHIE OOMEHHBIE KOJOHHH
(xuMugeckuii 0OMEH)

[IpoTUBOTOYHBIE KUJKOCTHO-KUJIKOCTHbIE OOMEHHBIE KOJOHHBI, HUMEIOIINE
MEXaHUYECKUM CHIOBOM BBOJA (T.€. UMIYJIbCHBIE KOJIOHHBI C CETYATHIMU TapeliKaMH,
KOJIOHHBI C TapeiIKaMu, COBEPIIAIOIIMMH BO3BPATHO MOCTYMATENbHbIE IBM)KCHHUS, U KOJIOHHBI
C BHYTPEHHHMHU TYpPOUHHBIMU CMECHUTEJISIMHU), CIEIUAIbHO MpeJHAa3HAYCHHbIC WIIH
MOATOTOBJICHHBIC MJI1 OOOTalieHuss ypaHa C HCIOJb30BAaHUEM IMPOIECCa XUMHYECKOTO
oOMeHa. /[ KOppO3MOHHOM YCTOMYMBOCTH K KOHIIEHTPUPOBAHHBIM PACTBOpPAM COJISTHOM
KHUCJIOTH OTH KOJIOHHBl M MX BHYTPEHHHE KOMIIOHEHTHI M3TOTOBJIEHBI M3 TOAXOISIIUX
IUTACTUKOBBIX MaTepUanoB (Takux, Kak (TOPUPOBAHHBIE YTIEBOAOPOJAHBIC MOJIUMEPDI) WIH
CTEKJIa WJIM 3aIlUILIECHBI MOKPBITHEM W3 TaKUX MaTepuanoB. KoJIOHHBI CIPOEKTUPOBAHBI Ha
kopoTkoe (30 cekyH[ Wi MeHee) BpeMs TPOXOK/ICHUS B KacKa/le.



5.6.2. IlenTpudyxHEHE XHAKOCTHO-XHUIKOCTHHIC€ KOHTAKTHEIE

GWwIBTpH (XUMHYECKHI 0OMEH)

LHenaTpudyxHble XUIKOCTHO-)KHJIKOCTHBIE KOHTAKTHBIE (DUIBTPHI, CIICIIHAIBHO
MPpCAHA3SHAYCHHBIC HJIM ITOATOTOBJICHHBIC JIJIA O6OF3.III€HI/I$I YpaHa € HCIIOJIb30BAHHNCM
mponecca XUMHUICCKOTO oOMeHa. B TaknxX KOHTaKTHBIX (I)I/IJ'H)Tan HCIIOJIB3YCTCS BpPAlICHUC
MJIL MOJIYYCHUA OPraHUYCCKHX M KHUJAKHUX IIOTOKOB, a 34TCM HCHTpO6e}KHaSI CuJia IJId
paznenenus ¢as. s KOppO3HOHHON CTOMKOCTH K KOHLIEHTPUPOBAHHBIM PACTBOPAM COJISTHOM
KHUCJIOTBI KOHTAKTHBIC (1)I/IJ'II>TpI>I HU3roTaBJIMBAIOTCA M3 COOTBCTCTBYIOIIUX INNIACTHUKOBBIX
MaTepuanoB (TakuX, Kak (TOPUPOBAHHBIE YIJIEBOJOPOIHBIE MOJUMEPHI) WIH MOKPHIBAIOTCS
uMu uiu ctekaoM. LlenTpudysxHbie KOHTaKTHBIE (GUIBTPBI CIIPOSKTUPOBAHBI HA KOPOTKOE (
30 cexyHJ WK MEHEee) BpeMs TPOXOKIECHHUS B KacKaJle.

5.6.3. Cuctemnl u o6opynoBaHHE [ BOCCTAaHOBIEHHS YpaHa

(xuMH9eCcKuit 0OMEH)

a) CHCHI/IEUIBHO MMpeaHa3Ha4YCHHBIC WJIN IMOATOTOBJICHHLBIC STYEHUKU QJICKTPOXUMHUICCKOTO
BOCCTAHOBJICHHA IJIXI BOCCTAHOBJICHUA YpaHa U3 OJHOT'O BAJICHTHOI'O COCTOSAHUA B APYTroc OJId
oborareHus ypaHa ¢ UCIOJIb30BaHUEM Mpoliecca XUMUUECKOTO oOMeHa. MaTtepuarbl sueek,
HaxoodAmueca B KOHTAKTEC C TCXHOJJOIHMYCCKHMMH paCTBOpaMH, OdOJKHBI OBITH
KOPPO3UECTOMKMMU K KOHLIEHTPUPOBAHHBIM PACTBOPAM COJISTHOM KUCJIOTHI.

IlloscuHurenbHOE 3aMeyYyaHHue
Karonuplii oTCeKk sYEHKHU NOJKEH OBbITh CIPOSKTUPOBAH TaKUM OOpa3oM, YTOOBI
MPEeIOTBPATUTh MMOBTOPHOE OKUCIICHHE ypaHa 0 0ojee BHICOKOI'O BAJIEGHTHOTO COCTOSHUSI.
I[JISI YACPKAHUA ypaHa B KAaTOJHOM OTCCKC sSYerKa MOKET HMEThb HCIIPOHUIIACMYIO
nuadparMeHHyl0 MeMOpaHy, M3rOTOBJIEHHYIO M3 CIEHHAIbHOTO KaTHOHHO-OOMEHHOTO
Marcpuala. KaTOI[ COCTOUT M3 COOTBCTCTBYIOHICTO TBCPAOI'O IIPOBOJHHKA, TAKOI'O, KakK
r p a ¢ umu T

b) CnenuanbHo mpeaHa3HAYCHHBIC WIIM TOATOTOBIECHHBIE CUCTEMBI JJIsl n3BIedeHus U +4
N3 OPraHu4CCKOI'0 IOTOKA, PCTYJIUPOBAHNA KOHOCHTPAIUHU KUCIIOTBI K AJIA 3alIOJIHCHUA A4YCCK
QJICKTPOXUMHUUYCCKOI0 BOCCTAHOBJICHHA Ha IMTPOMU3BOACTBCHHOM BbLIXO/JI€ KaCKaja.

IlogscauTEeIbHOE 3aMedyaHHueE

+
OTHU CHUCTEMBI COCTOST U3 000PYA0BaHUS SKCTPAKIIUU PACTBOpUTENIEM ISl OTTOHKH U 4

W3 OPTaHUYECKOT0 MOTOKA B KUIAKUNA PacTBOP, 000OPYAOBaHUS BhITAPUBAHUS U/UIIU APYTOro
000pyZI0OBaHUS Il NOCTHXKEHUS PETYJIUPOBKUA M KOHTPOJS BOJAOPOJHOrO IMOKa3aTens, U
HACOCOB WJIM JIPYTMX YCTPOWCTB NEpeHoca MJis 3alOJIHEHHS SYEEK SJIECKTPOXUMHUYECKOTrO
BoccTaHoBieHUs. OCHOBHasi 3ajjaya KOHCTPYKLIHMH COCTOUT B TOM, 4TOOBI H30€XaThb
3arps3HEHUS] MOTOKA JKUIAKOCTH MOHAMHU HEKOTOPBIX MeTaiuioB. CIlie10BaTENbHO, T€ YacTH
000pyJOBaHUSI CUCTEMBI, KOTOPbIE HAXOJATCS B KOHTAKTE€ C TEXHOJOTHYECKUM IMOTOKOM,



M3TrOTaBIUBAIOTCS U3 COOTBETCTBYIOIIUX MAaTEPUATIOB (TaKUX, KaK CTEKIJIO, (TOPUPOBAHHBIC
YIJIEBOJAOPOAHBIE TOJUMEPHI, Cynb(har noaudenuna, cyabPod noaudgupa U NpoONUTaHHbIN
CMOJIOH TpaduT), WK 3aIIUIIEHBI TOKPHITHEM U3 TAKHX MaTEpPHAJIOB.

5.6.4. CucreMBI NOATOTOBKH IMATAaHUA (XUMHIESCKHI 0OMEH)

CnenuanbHO MpeaHa3HAYEHHbIC WM MOATOTOBJICHHBIC CUCTEMBI JJIS MPOU3BOJICTBA
NUTATEJbHBIX PACTBOPOB XJIOPUJA YpaHa BBICOKOM YHUCTOTHI JIJI1 YCTAHOBOK IO Pa3/IeICHUIO
M30TOIOB ypaHa METOJ0OM XUMUYECKOT0 OOMEHa.

IloscHurTenabHOE 3aMeyaHHue
DTHU CUCTEMBI COCTOAT U3 000PYIOBAHUS JIJIsl PACTBOPEHHUS, SKCTPAKIIUU PACTBOPUTEIIEM
W/ MIOHOOOMEHHOTO 000pYA0OBaHUS JJISI OYMCTKH, a TAKXKE AIMEKTPOTUTHICCKUX STUCCK IS

BoccranoBiennst U 70w U ™8 U ¥ . B a1ux cucremax IIPOU3BOAATCS PaCTBOPBI XJIOpUAA
ypaHa, B KOTOPBIX COJEPKHUTCS JHUIIb HECKOJIbKO YacTel HAa MWUIMOH METANIMYECKUX
BKJIFOUCHUH, TaKUX, KaK XPOM, KeJIe30, BaHATUN, MONHOICH U JPYTUX JBYXBAJICHTHBIX WX
KaTMOHOB WJIM KaTUOHOB C OoJjblIell BaleHTHOCTHIO. KOHCTpYKIIMOHHBIE MaTepHaibl s

DJIEMCHTOB CUCTEMBI, B KOTOpOI\/’I 06pa6aTBIBaCTC$I U +3 BBICOKOM YHUCTOTHI, BKIIFOUAIOT CTCKIIO

, bTOopUpOBaHHBIE  YTJIEBOJAOPOIHBIE  TOAUMEPHI, TrpaduT,  TOKPBITHIN

MOJIMBUHUJI-CYJIB(ATHBIM WU TTOTUA(UP-CYIb(OHHBIM TIACTUKOM U IMPOMUTAHHBIA CMOJIOH.
5.6.5. CucreMsl OKHCIICHHA ypaHa (XHMAIEeCKHiE 0OMEH)

+
CHGHI/IEU'IBHO MNPCAHA3HAYCHHBIC WJIX MOATOTOBJICHHBIC CUCTCMBbI JJISI OKHCJICHUA U 3 B U

+
4 s BO3BpAIlEHUS B KacKaJ pa3/elIeHHs M30TONOB ypaHa B MPOIEcce OOOTaIICHUS

METOJIOM XHUMHUYECKOT0 OOMEHA.
IlogscHuTETIBHOE 3aMedaHHueE
OTHU CHUCTEMBI MOTYT BKJKYaTh TakKHE DJJIEMEHTHI, Kak:

a) o0opy0BaHuE JUIsl KOHTAKTUPOBAHUS XJIOpa U KUCIOpOAa C BOAHBIMU 3P PIr0eHTaMU

+
13 000pylOBaHUS pa3JelieHus H30TONOB M SKCTpakuuu oOpazoBaBmerocs U 4 B

00€THEHHBI OPraHUYECKUM MOTOK, BO3BPAIIAIOIIMIICA W3 MPOU3BOJCTBEHHOTO BHIXOJIA
K a ¢ K a a1 a ;

b) obGopymoBaHue, KOTOPOE OTACISICT BOJIY OT COJITHOM KHCIIOTHI, 4TOOBI BOAA W
KOHIICHTPUPOBaHHAs COJISTHAS KUCTIOTa MOTJIM ObI OBbITh BHOBB BBEJICHBI B IIPOIIECC B HYKHBIX
MecTax.

5.6.6. bBricTpo pearupyomue HOHOOOMEHHEIE

CcMOJIBI/afncopOeHTH (MOHHBIH OOMEH)

bricTpo pearupyromnime MOHOOOMEHHBIE CMOJBI MW aJCOPOEHTHI, CIEHHATBHO
Mpe/lHa3HAYEHHbIC WU TOJrOTOBJICHHBIE /sl OOOralleHuss ypaHa C HCMOJIb30BaHUEM
mpoiiecca HOHHOTO OOMEHa, BKJFoUas MOPUCTHIE CMOJIBI MAKpOCETYATON CTPYKTYPBI H/WIIH
MeMOpaHHBIE CTPYKTYPhI, B KOTOPHIX aKTUBHBIC TPYIIHl XUMUYECKOTO OOMEHA OTpaHUYCHBI
MOKPBITUEM Ha TOBEPXHOCTH HEAKTUBHOW MOPUCTON BCIIOMOTATEIBHON CTPYKTYPBI, U IPyTHE
KOMITO3UTHBIE CTPYKTYpPHI B JIF0OOH mpuemiemMoit gopMe, BKIIIOYAsk YaCTUIIbI BOJIOKOH. DTH



MOHOOOMEHHBIE CMOJIbI/aZICOPOEHTHI UMEIOT AuaMeTpbl 0,2 MM WJIM MEHEE U JOJKHBI OBbIThH
XUMHYECKH CTOWKUMH 110 OTHOIIEHHUIO K PaCTBOpaM KOHIIEHTPHUPOBAHHOW COJISTHOM KUCIIOTHI,
a TaKkKe JOCTaTOYHO MPOYHBI (PU3UYECKH, C TeM UYTOOBI MX CBOMCTBAa HE YXYJIIAIHNCh B
OOMEHHBIX KOJIOHHAaX. CMOJIBI/aIcOpOSHTHI CIEMATBHO TPeIHA3HAYEHBI IS TOJYYCHHS
KMHETUKH OY€Hb OBICTPOTO 0OMEHa M30TOIMOB ypaHa (IJIUTEIBHOCTh Modyoomena menee 10

CEKYH/]I) U 00JIa/Ial0T BO3MOXKHOCTBIO paboTaTh P TeMIieparype B quanazoHe ot 100 0C no

2000 C.

5.6.7. UoHOOOMEHHBIE KOJIOHHEI (MOHHEINH 00MEH)

[unuaapruyeckue KoJoHHBI Auamerpom oosiee 1000 MM aJist yiepKaHus U TOICPAKAHUS
3aMOJIHEHHBIX CJI0EB HOHOOOMEHHBIX CMOJI/aICOPOCHTOB, CIIEIIUAIIBHO MPeIHA3HAYCHHBIC WITH
MOATOTOBJICHHBIE JIsl 00OTalleHusl ypaHa ¢ UCIIOJIb30BaHUEM HOHOOOMEHHOTO TpoIiecca. DTH
KOJIOHHBI M3TOTOBJICHBI W3 MaTepualoB (TakuX, KaK TUTaH WIM (TOPUPOBAHHBIC
YIJI€BOJOPOJAHBIE TIOJUMEPHI), CTOMKMX K KOPPO3UU, BBI3BIBAEMOW pacTBOpaMu
KOHIIEHTPUPOBAHHOW COJITHOM KUCJIOTHI, WX 3aLIUILIECHBI MOKPHITUEM M3 TAKUX MaTEPUAJIOB U

CIIOCOOHBI paboTaTh MPH TeMIepaType B auanazone ot 100 Oc 10 200 OCnu JTABJICHUU BBIIIIE
0,7 MIla (102 pyHT/KB. AtONM).
5.6.8. NorOOOMEHHEIE CUCTEMEI pedunokca (HOHHEIH 0OMEH)

a) CreuuanbHO MpeAHa3HAYCHHbIE WM MOJTOTOBJICHHBIE CUCTEMbl XUMUYECKOTO HIIU
AIEKTPOXUMHUYECKOTO BOCCTAHOBJICHUS [IJIi PETCHEpPAIlMU peareHTa(0B) XUMUYECKOTO
BOCCTAHOBJICHHUS, MCIOJIb3YyeMOro(blXx) B KackajaX MOHOOOMEHHOr0 OO0OTraileHus ypaHa.

b) CrennanbHO TIpeHA3HAYEHHBIE WIIH MTOJTOTOBICHHBIE CUCTEMBI XUMHUYECKOTO WU
AIEKTPOXUMUYECKOTO OKUCIICHUS JIJIsl pereHepaliy peareHTa(0B) XUMHUECKOTO OKUCIICHUS,
UCIIOJIb3yeMOro(bIX) B KaCKaJax HOHOOOMEHHOI'0 00OTalleHHs ypaHa.

IlloscuHurtenbHOE 3aMeyYyaHHue
B mporecce moHOOOMEHHOTO 00OTaIICHUS B KAa4eCTBE BOCCTAaHABIMBAIOIIETO KaTHOHA

o .+
MOXET MCIO0JIb30BAaThCsA, HampuMmep, TpexBaieHTHbIM TutaH (Ti 3 ), 1 B 3TOM cCly4ae

-+ .+
BOCCTAHOBUTCIbHAA CUCTEMA 6YIICT BBIpa6aTBIBaTB T1 3 IMoCpeaACTBOM BOCCTAaHOBJICHUA T1 4

B IMPpOoLCCCC B KAUCCTBC OKHUCIUTCIIA MOKET HUCIIOJIB30BATHCA, HAIIPUMCP, TPCXBAJICHTHOC

+3 +3

xenezo (Fe ), © B 2TOM cllydyae CHUCTeMa OKHCJIeHUs OyaeT BwIpabaThiBaTh Fe

IMOCPCaACTBOM OKUCJICHUA Fe +2 .
5.7. ChoeumanbHO NpPEeAHA3HAYCHHHIC HIH MOOATOTOBICHHBIC
CHCTEeMBI, O0OOpyAOBaHHE H KOMHIOHEHTH NI
HCIOJIB30BaHUA B JIA3€PHBIX 000TaTHTENBHEIX YCTAHOBKAX
BBoagHOECE 3aMedYaHHe
CYHICCTBYIOHII/IC CUCTEMBI IJIA 000raTUTENLHBIX IMpOoLeCCOB C UCIIOJIb30BAHUCM JIA3CPOB

JEJSTCS Ha JIB€ KaTErOpuu: T€, B KOTOPBIX pabodeil cpefoi SBIAIOTCSA Mapbl aTOMapHOTO



ypaHa, ¥ T€, B KOTOPBIX paboueil cpe1oil SBISIOTCS Mapbl ypaHOBOTO coenuHenus. OomumMu
Ha3BaHUSMHM JIJII TAaKUX TMPOIIECCOB SIBISIOTCA: MEpBas KaTEropus - JIa3epHOE pa3liesiCHUE
M30TONOB 1Mo Merony atomapubix mapoB (ALVIS wam SILVA); BTOpas kareropus -
MOJICKYJISIPHBIN METOJ1 Ja3epHoro paszaeneHus n3oronoB (MLIS uiun MOLIS) u xumuueckas
peaKkIusl MOCPEACTBOM H30upaTeabHON 1o m3oTonam JsazepHoil aktmBanuum (CRISLA).
Cucrtembl, 000pyI0BaHUE U KOMIIOHEHTHI JIJIsl YCTAHOBOK JIA3€PHOT0 00OTaIEHHUsI BKIIOYAIOT:
a) yCTpoWcTBa /i TOJaud MNapoOB METAUIMYECKOro ypaHa (s u30upaTebHOU
(GhoTOMOHM3AIMM) WJIM YCTPOWCTBA [JIs MOJAayd IMAapOB YPAaHOBOTO COCIUHEHUS (IS
(doToaMCCOIMAMY WM XUMUYECKOW aKTUBAIMK); b) ycTpolcTBa 1711 cOopa 000raiieHHoro u
00€THEHHOTO META/UIMYECKOT0 YpaHa B KadyecTBe '"mpoaykra" u "XBOCTOB" B TepBOU
KaTerOpUHU U YCTPONCTBA i cOOpa pa3ioKEHHBIX WM BBIMICANINX U3 PEAKIIMU COSAUHEHUM
B KauecTBe "MpoaykTa" U HeoOpabOTaHHOIO0 MaTepualia B KauecTBe "XBOCTOB" BO BTOpOH
KaTeropuu; ¢) paboudue ja3epHble CUCTEMbI IJisi U30MPATEIHLHOTO BO30YKIEHUS U30TOINOB
ypana-235; u d) oOopynoBaHue Ajisi MOATOTOBKM MOJAAYM M KOHBEPCHUM MPOJYKTA.
BcnencTBure ci0KHOCTH CIIEKTPOCKOTMHU aTOMOB U COSAMHEHUI ypaHa MOXKET MOTPeOOBaThCS
HCIIOJIb30BaHuE 000 U3 psijia UMEIOLIUXCS JTa3ePHBIX TEXHOJIOTHIA.
IlloscaureanbHOE 3aMeyYyaHHue

MHorue u3 KOMIIOHEHTOB, IMEPEUMCICHHBIX B 3TOM pasjeiie, BCTYMalT B
HETOCPE/ICTBEHHBI KOHTAKT C MapamMy METAIMYECKOTO YpaHa WIU C KUJIKOCTBIO, WU C
TEXHOJIOTUYeCKUM Ta3oM, coctosumm u3 UF . mim cvecn n3 UF  u npyrux rasos. Bee

IMOBCPXHOCTHU, KOTOPBIC BCTYIIAOT B KOHTAKT C YPAHOM HJIN UF 6° ITOJIHOCTBIO U3T'OTOBJICHBI

13 KOPPO3UECTOMKUX MATEPUAJIOB WJIH 3AIIUIIECHBI IIOKPBHITUEM U3 TaKUX MaTepuainoB. s
1enen paszena, OTHOCSIIErocsl K KOMIOHEHTaM 000pYI0BaHUS JIJisl JIa3€PHOTO O0OralieHus,
MaTepHaibl, CTOMKME K KOPPO3WUH, BHI3BIBAEMOW IMapaMH WJIH KUJKOCTSAMH, COACPKALIUMHU
METAJIJIMYECKUN YpaH WA YPAHOBBIE CIUIABBI, BKJIIOYAIOT MOKPBITHIM OKCUIOM HTTPHUS
rpaduT U TaHTaJI; U MaTepHaNbl, CTOWKHE K KOppo3uH, BeI3biBaeMoii UF ¢ » BKIIIOYAOT MeTpb,

HEP)KaBCIONIYI CTajlb, ATIOMHUHUN, AQJIIOMUHHEBBIE CIUJIaBbl, HUKEIb WJIM CIUIABHI,
coxepxamue 60% Hukens u Oomee, u croiikue k UF . moaHocTeio dTOpHpOBaHHBIC

YIIIEBOIOPOAHBIE TTOJIUMEDPHI.
5.7.1. Cucremst BrmapuBaaus ypana (ALVIS)

CrnennanbHO MpeaHa3HAYCHHBIE WM MOATOTOBJICHHBIE CUCTEMBI BBIITADUBAHUS YpaHa,
KOTOPBIE COJIEPkKAT BHICOKOMOIIHBIE TTOJIOCOBBIE WIIA PACTPOBBIE AIEKTPOHHOIYUYEBBIC MYIITKH
C IepeaBaeMoi MOIITHOCTBIO Ha MUIIIeHb Ooee 2,5 kBT1/cMm.

5.7.2. CuctemMbl pmiasi o00paboTKH JKHIKOMETAILIAIECKOTO
ypara (ALVIS)



CrenmanbHO TpeJHa3HAYeHHbBIE I TOATOTOBJICHHBIE CUCTEMBI JIJIs1 0Opa0OTKH YKUIKOTO
MeTajiia JUisl pacIulaBIE€HHOIO0 YpaHa WIIM YPAaHOBBIX CIUJIABOB, COCTOAIIME M3 THUIJIEH U
OXJIAXKIAIOIIET0 000PYOBAHUS [T TUTIICH.

IloscHuTeabHOE 3aMeyaHHe

Turnm u Apyrue KOMIOHEHTHI 3TOW CHUCTEMBI, KOTOpPbIE BCTYIAIOT B KOHTAKT C
pacruiaBjICHHBIM YPaHOM WJIM YPaHOBBIMHU CIIABAMHM M3TOTOBJICHBI U3 KOPPO3HECTOUKHUX U
TEPMOCTOMKHUX MATEpPUAIOB MM 3alIUIIEHHBIX MOKPBITUEM W3 TaKUX MaTepHalOB.
[Ipuemnembie MaTepuaibl BKIIOYAIOT TAHTAJ, MOKPHITHIA OKCUIOM UTTpHs rpaduTt, rpadur,
MOKPBITBIN OKUCIAMU IPYTUX peliko3eMenbHbIX 351eMeHTOB (cM. INFCIRC/254/Rev. 1/Part 2,
MYHKT 2.7) WIK UX CMECSIMHU.

5.7.3. Arperatra pgua cbopa "mpoaykra" u "XxBocTOB"

MeTaumdeckoro ypana (ALVIS)

CreunanbHO peiHa3HAaYeHHbIE WJIM TIOJITOTOBJIEHHBIE arperarsl A coopa "mpoaykra" u
"XBOCTOB'" METAJUIMYECKOI0 ypaHa B KUJKOU WK TBEpIoH (hopme.

IloscauTenbHOE 3aMedaHHue
KOMMNOHEHTHI 3TUX arperatoB M3rOTOBJEHBI U3 MAaTE€pUalOB, CTOMKHX K HarpeBy H
KOPpO31H, BBI3BIBAEMON NapaMH METAJUNIMYECKOr0 ypaHa WU JKUIKOCTBIO, WIH 3alUIICHbI
MOKPBITUEM U3 TaKUX MaTepuajoB (TaKUX, KaK MOKPBITHI OKCHIOM HUTTPHUS rpaduT HIN
TaHTaJ) ¥ MOTYT BKJIIOYATh B ceOsl TpyOOMPOBOIbI, KIIAMMAHbI, MITyIIepa, "»kenoda", BBOIHI,
TEMJI000OMEHHUKHU U KOJUIEKTOPHBIE TUIACTUHBI JJI1 MarHUTHOTO, 3JIEKTPOCTATUYECKOTO WITU
IPYIUX METOAOB pa3/IeIeHUS.

5.7.4. Koxyxu paspemurensaoro moayisa (ALVIS)

CnenuanbHO TNpenHa3HAYEHHbIE WM NOATOTOBJIEHHbIE UUJIWHAPUYECKHE HIIH
IPSIMOYTOJIbHBIE KaMEPbI JUIsl TOMEILEHUsI B HUX UCTOYHHKA apOB METAJUIMYECKOI0 ypaHa,
ANEKTPOHHO-JIYYEBOM ITyIIKHA U KOJJIEKTOPOB "IpoaykTa" 1 "XBOCTOB".

IlloscuHurenbHOE 3aMeyYyaHHue
OTHU KOXYXH UMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH JJIsl OAAYU IIEKTPONUTAHUS U
BOJIbI, OKHA /ISl JIA3€PHBIX IyYKOB, COECJIMHEHUH BaKyyMHBIX HAcOCOB, a TaKxke JJis
JUATHOCTUKH M KOHTPOJS KOHTPOJIbHO-U3MEPUTENBHBIX NpuOopoB. OHU HUMEIOT
MPUCTIOCOOJIEHHS 111 OTKPBITUS U 3aKPBITUS, YTOOBI 00ECTIEUUTh 0OCITYKUBAaHUE BHYTPEHHUX
KOMITOHEHTOB.
5.7.5. Crepx3ByKOBBIC pacIHMpHUTeIbHEIE coruta (MLIS)

CHeHI/IaﬂBHO MMpCAHA3HAYCHHBIC UJIX ITOATOTOBJICHHBIC CBCPX3BYKOBLIC PACINUPUTCIIBHBIC

corna ans oxnaxaenus cmeced UF . m mecymiero rasa o 150 O K win Hmxe u
Kopposuectorikue k UF .

5.7.6. KomrexTopsl mpoaykra nstudropucroro ypana (MLIS)



CriennanbHO NMpegHa3HAYEHHBIE WU MTOATOTOBJICHHBIE KOJIJIEKTOPBI TBEPIOTO MPOAYKTA
msitugropucroro ypana (UF ), cocrosmne u3 ¢uiabTpa, KOMICKTOPOB YAapPHOTO HIHM

IMKJIOHHOTO THIIA MM UX COYETaHWH U Koppo3uecToiikue k cpene UF 4 /UF 6"

5.7.7. Kommpeccopst UF  /mecymero rasa (MLIS)

CrnenuanbHO peAHa3HAYEHHBIE WM OATOTOBJIEHHBIE KOMIIpeccopbl i cMmeceit UF c 1
HECYLIETO rasa JJs JUIMTEJIbHOW 3Kcmiyarauuu B cpeae UF 6 - KoMnoHeHTsl 3THX

KOMIIPECCOPOB, KOTOPLIC BCTYHAOT B KOHTAKT C HCCYHIMM TIa3oM, H3TOTOBJICHBI H3
KOppOSHeCTOfIKHX Kk UF 6 MaTCpUAJIOB WUIH 3alIIUIICHBI IIOKPBITHUCM U3 TAKUX MATCPHUAJIOB.

5.7.8. YomoTHeHH: Bpamaromuxcs BaiosB (MLIS)

CreunanbHO IpeIHa3HAYEHHbIE WM MOJTOTOBJIEHHBIE YIJIOTHEHHS BPAILIAIOIIUXCS BAJIOB
, YCTAaHOBJICHHBIE Ha CTOPOHE IIOJJaYd W HAa CTOPOHE BBIXOJA Uil YIUIOTHEHHs Baja,
COCUHSIONIET0 POTOP KOMIIPECCopa C MPUBOJIHBIM JIBUTATENIEM, C TEM UYTOObI 00€CTIEYUTh
HAJeKHYI0 TEpPMETHU3AlMI0, IPEAOTBPAIIAIONIYI0 BBIXOJ TEXHOJIOTHMYECKOIO ras3a WIIH
HaTE€KaHWEe BO3JyXa WM YIUIOTHSAIONIErO ra3a BO BHYTPEHHIOIO KaMepy KOMIIpeccopa,
Koropas 3anoiHeHa cMechio UF (1 Hecymiero rasa.

5.7.9. Cucremn propupoBanmsa (MLIS)

CrneruaabHO TIpeTHA3HAUYCHHBIC WJIH MTOATOTOBIICHHBIC cUCcTeMbI s propupoBanust UF 5
(B TBepaom coctosinnu) B UF 6 (ras).

IloscHuTETIBHOE 3aMedaHHueE
OTH cucTeMbl IpeAHa3HavYeHBI 11 pToprupoBanus coopanHoro nopoiika UF 5B UF B

LeJIAX MOCJIeayoIero coopa B KOHTEHHEpax MpoayKTa WM Ajs noaauu B 6moku MLIS s
JOTOIHUTENBHOr0 oboramnieHus. [Ilpu npuMeHeHnn ogHOTo NOaX04a peakuus GToprupoBaHUs
MOJKET OBITh 3aBeplleHa B Ipejenax CUCTEMBbl pa3JesIeHus U30TOIOB, Ie UJIET PEeaKIusl U
HETIOCPEJICTBEHHOE W3BJICYEHHE U3 KOJUIEKTOPOB '"mpoxaykra'. IIpM mpuMeHEHUH Ipyroro
noxaxoza mopomok UF o Moxer ObITh W3BJICUCH/TIEPEMEIIICH U3 KOJUIEKTOPOB "TIpoayKTa" B

MOAXOSAIIUN peakTop (HampuMep, PeakTop C TICEBIOOKIKCHHBIM CJIOEM KaTalnu3aTopa,
TeJTMKOUIAIBHBIN PEaKTOp WM KapoBasi OamrHs) B mesax GTopupoBaHus. B oboux ciydasx
UCITONTB3YETCsl 000pYyIOBaHUE ISl XpaHEHUS U TepeHoca Gpropa (WK IpyTrux TPHEMIEMBIX
(ropupyromIKX peareHToB) u st cOopa u neperoca UF .

5.7.10. Macc-cniextpomerprr/ncroarmky voHos UF  (MLIS)

CHGI_[I/IEU'H)HO NpCAHA3HAYCHHBIC NI ITOATOTOBJICHHBIC MAaIrHUTHBIC WMJIW KBAAPYIIOJbHBIC
"

Macc-CIIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOAUTH NMPSAMOIl 0TOOp MpoO MogaBacMoi Macchl,
npoAykra" MM "XBOCTOB" U3 rasoBbiX moTokoB UF . n obnagaromue momHbIM HabOpoMm

ClIeAylouuXx XapaKTEPUCTHUK:
1. ynmenpHas paspemaronias CHOCOOHOCTh IO Macce cBeime 320;



2. colepkaT MCTOYHUKM HOHOB, M3TOTOBJICHHBIE W3 HUXPOMA WM MOHENS WIU
3al[UIIEHHBIE NOKPBITUEM u3 HUX, 1781071 HUKEJIUPOBAHHBIE;
3. coaepkaT MOHU3AIMOHHBIE HCTOYHUKU C OOMOApIHUpPOBKOM 3JIEKTPOHAMU;
4. comeprkat KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO JJII U30TOMHOTO aHAJIN3a.
5.7.11. CucteMsl mnojauu/CHCTEMH OTBoJa "mponykra" u
"xBoctoB" (MLIS)
CrneunalibHO NpeIHa3HAYEHHbIE WM MOATOTOBICHHBIE TEXHOJIOTUYECKHE CUCTEMBI HIIN
o0opy0BaHuE JUIsl 000TaTUTEIBHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3 Koppo3uecTorkux k UF

6 MaTCpUuaJIOB, WK 3aIHUINCHHBIC IMOKPBITUEM H3 TAaKHX MATCPHUAJIOB, BKIIOYAIOIIUC!

a) IMUTAIOIUEC aABTOKJIABLI, IIEYW WM CUCTEMbI, HCIIOJIL3YyCMBIC I ITOJa4YH UF 6 JJIIsA

npomecca oborameHus,;
b) necyOnumMatopsl (W11 XOJIOIHbIE JOBYIIIKHU), UCIIOIb3YEMbI€ JIJIsl BHIBEICHUSI HATPETOTO

UF U3 1mpomecca oOorameHds JUIS  MOCISAYIIIEero  IMepeMeleHus;

6
C) CTAaHLIMH OTBEPHKIACHHS MIIM OXKIDKCHUS, HCIOIb3yeMbie st BeiBeaeHus UF o, u3
nporecca oborameHus myrem cxarus u nepesona UF o B xuaxyro wim TBepayto Gopmy;
d) cranuuu "mponykra" MM "XBOCTOB", HCHOIB3yeMble mist mepementenus UF o B

KOHTEHHEPBI.
5.7.12. Cucrems: otnenenns UF , ot Hecymero rasa (MLIS)

CHCHI/IaHBHO NpCAHa3HAYCHHBIC WUJIN IIOATOTOBJICHHBIC TCXHOJIOIMYCCKHUC CUCTCMBI IJIA

OTIACIECHUSI UF 6 OT HECYILIET O rasa.
Hecymyum razom Mosxet ObITh @30T, aprOH WK JPYToH ras.
IloscHHTETBHOE 3aMedYaHHeE

OTu cucteMbl MOTYT BKJIKYaTh Takoe o0O0OpylIoBaHHE, Kak:
a) KpUOTEHHbIC TEMIOOOMEHHUKH WU KpHOCEMapaTophbl, CIOCOOHBIE CO3JaBaTh

TeEMOepaTyphl -120 0 C AU MEHEE, WU

b) 6J10KM KPUOT€HHOT'O OXJIAKIEHHUSA, CIIOCOOHBIE CO3/1aBaTh TeMIiepatypsl -120 0C mm
M € H e ¢ , U1 U

¢) xonoausie noBymkn UF ., criocoOHbIe cO3aBaTh TeMIIEpaTypsl -20 0 C wm menee.

5.7.13. Jlazepusie cuctemsl (ALVIS, MLIS u CRISLA)
Jlazepsl wiM na3zepHble CUCTEMBI, CIEUATBHO MPEAHA3HAYEHHBIE WM MTOATOTOBICHHbBIE
JUISL pa3/ieJIeHUsl U30TONOB ypaHa.
IloscHuTEeabHOE 3aMeyaHHe
Jlazepsl M Ba)kKHbIE KOMIIOHEHTHI JIA3€POB IPHU JIA3€PHOM Ipolecce o0oranieHus
BKJIFOYAIOT T€, KOTOphIe onpeaesieHsl B myHKTe 3.6 qokymeHnta INFCIRC/254/Rev. 1/Part 2.
JlazepHas cucrema npouecca ALVIS 00bIYHO COCTOUT M3 ABYX JIa3€pOB: JIa3epa Ha mapax
MeJU U Jia3zepa Ha Kpacutensx. JlazepHas cuctema st MLIS oObrdyHO cocTouT U3 nasepa,



pabotatomero Ha CO; wIM SKCHUMEPHOTO Jia3epa U MHOTOXOJOBON ONTHYCCKOW SUCHKH C
BpaIllaIOIIUMHUCS 3epKajaMu Ha o0eux cTopoHax. Jljis ja3epoB WM JIa3€pPHBIX CUCTEM MPHU
o0oux mporeccax TpedyeTcsi cTabuian3aTop CHEKTPOBOM YaCTOTHI JJIsi paOOThl B TCUCHUE
JUTUTENIHHBIX MTEPUOIOB BPEMEHH.
5.8. CoemmanbHO NOpeAHA3HAYCHHBICE HWIH MOOATOTOBICHHBIC
CHCTEeME, O00OpyAOBaHHE€ H KOMIOHEHTH MJIA
ACIOJb30BAaHAA Ha OOOTaTHTEIBHHX YCTaHOBKaxX C
IUIa3MEHHEIM Pa3JIeJICHUEM
BBoaHoe 3aMeYaHHe
[Ipu mporiecce mIa3MeHHOTo pa3iesieHHs Tla3Ma, COCTOAIIAs U3 HOHOB ypaHa, TPOXOAUT

gcpe3 IICKTPUUICCKOC II0JIC, HACTPOCHHOC HAa YaCTOTY MOHHOI'O PC30HAHCaA U 235 , C TCM
YyTOOBI OHHM B MNEPBYIO OYCPCAb IOIIOIIAJIN OSHCPIrui0 M YBCIWMYHUBAJICA AUAMCTP HX

MITOMOPOOOPa3HBIX OpOUT. IOHBI C MPOXOKACHUEM IO OOJIBIIIEMY AHAMETPY 3aXBaThIBAIOTCS

U 2% [Ina3ma, koTopasi oOpa3zoBaHa

s 00pa3oBaHUs MPOJIYKTa, 0OOTAIEHHOTO
MOCPEACTBOM MOHU3AIMH YPAHOBOTO TIapa COJAEPKUTCS B BaKYyMHOM KaMepe ¢ MarHUTHBIM
MOJIEM BBICOKOW HAIPSHKEHHOCTH, 00Pa30BaHHBIM C TOMOIIBIO CBEPXIIPOBOISIIETO MarHUTA.
OcCHOBHBIE TEXHOJIOTHUYECKUE CHUCTEMBI TIPOllecca BKIIIOYAIOT CUCTEMY T'€HEepallid ypaHOBON
MJ1a3Mbl, Pa3AEIUTEIbHBIA MOJYJb CO CBEPXIPOBOAALIIMM MarHuToM (cM. myHKT 3.10
nokymenta INFCIRC/254/Rev. 1/Part 2) u cucrtembl M3BJICUEHHUS MeTauia JJjisi coopa
nmpoaykra" u "XBOCTOB".
5.8.1. MukpoBOIHOBEIE HCTOYHUKH SHEPTAH ¥ AHTCHHBI
CrennanbHO MpeAHa3HAYCHHBIC WM MOATOTOBIEHHBIE MUKPOBOJHOBBIE MCTOYHUKU

n

DHEPTUU U aHTCHHBI JUISl TCHEepaIluu WIH YCKOPCHHS MOHOB M 00JIAaIONINe CIICTYFOIIHMHE
xapakTtepucThkamu: yactota Bbiine 30 I'T u cpeiHss BbIXOAHAS MOIIHOCTD JUIsl TeHEpaIiu
noHoB Ooiiee 50 xkBT.

5.8.2. Conenonzsl 1 BO30yKICHAS HOHOB

CrieruaibHO TpeTHa3HAYCHHBIC HITU TIOITOTOBJICHHBIC COJICHOMIBI JITSI PaHOYaCcTOTHOTO
BO30Y>KJIeHUsI MOHOB B jauarna3oHe 4yacTtoT Oosiee 100 k[ u cmocoGHbie paboTaTh npu
cpeaneit momHoctH 6osee 40 kBT.

5.8.3. Cucremsl reHepanyuy ypaHOBOM ILTa3MBbI

CrienMajabHO MPeJIHAa3HAYCHHBIC MM TOJTOTOBJICHHBIC CHCTEMBI TeHEpallii YPaHOBOM

IJIa3Mbl, KOTOPBIE MOTYT COJACPKAaTh BBICOKOMOIIHBIC IT0JOCOBBIC HIIA PACTPOBBIC
AJIEKTPOHHO-JTYYEBbIE MYIIKHU C epeaBacéMOi MOIITHOCTHIO Ha MUIIICHB Oonee 2,5 kBT/cMm.

5.8.4. Cucremnl gyt 06paboTKH KAAKOMETALIHIECKOTO ypaHa

CrieruaibHO TIpeTHa3HAYCHHBIE WM TTOITOTOBJICHHBIE CHCTEMBI JIJIs1 00paOOTKH JKHIKOTO
MeTaJljla JIIsl PACIIABICHHOTO ypaHa WJIM YPaHOBBIX CIUIABOB, COCTOSIIME W3 THUIJICH U
OXJTAXKIAFOIIETO 000PYIOBAHUS JUISI TUTIICH.



IlloscaureanbHOE 3aMeyaHHue
Turnu m apyrue KOMIOHEHTBI 3TOW CHUCTEMBbI, KOTOPbI€ BCTYIMAalOT B KOHTAKT C
pacCIUIaBICHHBIM YPaHOM WJIM YPAHOBBIMHU CILIABAMHU, U3TOTOBIICHBI U3 KOPPO3UECTOUKUX U
TEPMOCTOMKUX MaTepuajaoB WM 3allUIIEHbl MNOKPBITUEM W3 TaKUX MaTepHUasoB.
[Ipuemiembie MaTepuaibl BKIIOYAOT TAHTAJ, MMOKPHITHIA OKCUIOM UTTpUs rpadut, rpadur,
MOKPBITBIM OKUCIAMU APYTUX peako3eMenbHbIX 3eMeHToB (cM. INFCIRC/254/Rev. 1/Part 2,
MYHKT 2.7) WA UX CMECSIMHU.
5.8.5. Arperatan gua c6opa "mnpoaykra" u "XBOCTOB"
METAIUIMYECKOI0 ypaHa
CrenManbHO TIpeIHa3HAYCHHBIC WJIN TIOJITOTOBIIEHHBIE arperarsl A coopa "mpoaykra” u
"XBOCTOB" MJIsI METaUTMYECKOr0 ypaHa B TBepjaol ¢opme. DTU arperaTthl s cOopa
M3rOTOBJIEHBl U3 MaTEpUANIOB, CTOMKUX K HArpeBy M KOPPO3HMH, BbI3BIBAEMOM Mapamu
METaJNIMYECKOr0 ypaHa, TaKuX, Kak rpadut, TOKPHITHI OKCUAOM UTTPHS, WX TaHTal, UIH
3aIUIIECHBI MOKPHITUEM U3 TAKUX MATEPHAIIOB.
5.8.6. Koxxyxu pa3geaTeIbHOrO MOIYJIS
[unuaapudeckue KaMephl, CrielMalbHO MPeAHAa3HAYEHHbBIE WU MOATOTOBJICHHBIE IS
WCIIONb30BaHUsI HAa OOOTAaTUTENBHBIX YCTAaHOBKAX C IUIa3MEHHBIM pa3JIelICHUEM, s
MOMEIIEHUs B HUX MCTOYHMKA YPAHOBOW IUJIa3Mbl, SHEPIETUYECKOTO COJECHOHUJA
PaauovacTOThl U KOJUIEKTOPOB "MpoaykTa" u "XBOCTOB".
IloscautenpbHOE 3aMeYaHHueE
OTH KOXKYXU UMEIOT MHOKECTBO BXOJHBIX OTBEPCTUU JJISI TOJAYU SJICKTPOIUTAHMUS,
coeMHeHU AUGPy3MOHHBIX HACOCOB, a TakXKe ISl JUarHOCTUKU W KOHTPOJIs
KOHTPOJIbHO-U3MEPUTENBHBIX TTPUOOpOB. OHU UMEIOT MPUCTOCOOJCHUS JJIsi OTKPBITUS U
3aKpBITHSA, YTOOBI 00€CTIEUUTh OOCTY)KMBAHHE BHYTPEHHUX KOMIIOHEHTOB M U3TOTOBJICHBI U3
COOTBETCTBYIOIIMX HEMarHUTHBIX MaTEPUANIOB, TAKUX, KaK HEP>KABEIOIIAsl CTaJIb.
5.9. CoenmanbHO NOpPEeAHA3HAYCHHBICE HIH NOATOTOBICHHBIE
cucTeMBbl, 00opyJoBaHHE H KOMHIOHEHTH JIA
HCIOJB30BaHUSI HAa YCTaHOBKAaX OSJIEKTPOMAarHUTHOI'O
oboramieHus.
BBoanHoe 3aMeyaHHue
[Ipu >7€KTPOMarHMTHOM NPOLECCE MOHBI METAJUIMYECKOTO ypaHa, MOJYyYEHHbIE
MOCPEACTBOM MOHM3ALHY IUTAIOLIEro Marepuana u3 coneit (06erano UCI , ), yekopsiroTes u

npoxoadaT 4Y€pe3 MArobnuTHOC IIOJIC, KOTOPOC 3aCTaBJIICT HMOHLI PA3JIMYHBIX H30TOIIOB
IIPpOXOAUTH I10 PA3JIMYHBIM HAIIPABJICHUAM. OCHOBHBIMH KOMITOHEHTaMH QJICKTPOMAruuTHOI'O
HN30TOITHOT'O CCIIapaTopa ABJIAIOTCA: MAIr'HUTHOC I10JIC OJIA OTKJIOHeHI/I}I/paB,HeJIeHI/I}I HN30TOIIOB
HOHHOTO ITy4YKa, HCTOYHHWKAa HOHOB C €TO CUCTEMOH YCKOPCHHUA U CUCTCMbI c60pa OTACICHHBIX
HOHOB. BcrioMorareabHbIe CUCTEMBI HJIsL 9TOT0 IMpoHeCCa BKIIIOYAKOT CUCTCMY CHaOKeHUs
MarHuTHOM 3H€p1“PICI>i, CHUCTCMbI BBICOKOBOJIbTHOT'O ITMTAHUA UCTOYHHKA MOHOB, BAKYYMHYIO



CUCTEMY M OOIIMPHBIE CUCTEMBI XUMUUYECKOW 0OpaOOTKHU ISl BOCCTAHOBIICHUSI MPOAYKTa U
OUYMCTKHU/pereHepalud KOMIOHEHTOB.
5.9.1. OnexTpoMarHUTHEIE CEMapaToOphl H30TOIOB
DJIEKTPOMArHUTHBIE CEeMapaTopbl M30TOINOB, CHENHAIbLHO TMpEeIHA3HAYCHHbIC WU
MOATOTOBJICHHBIE JIJISl pa3/IeJICHUs] U30TOINOB YpaHa, 000pyI0BaHHE U KOMIIOHEHTHI JIJI 3TOTO
, B K T 10 94 a 4
a) McTtTounukmu UOHOB
CrnenuanbHO IpeIHA3HAYCHHBIE UITN MTOATOTOBJICHHBIE OTAEIbHBIE WJIM MHOTOYUCIIEHHBIE
HMCTOYHUKHU MOHOB ypaHa, COCTOSIIME U3 UCTOYHUKA Tlapa, MOHU3ATOpa U YCKOPUTES MydKa,
M3TOTOBJICHHBIE U3 COOTBETCTBYIONIUX MAaTePUAJIOB, TAKUX, Kak rpaduT, HEP>KaBEIOIIas CTalb
WU Medb, U CIOCOOHBIX oOecreynuBaTh OOHIMKA TOK B mydke MOHOB 50 MA uiu Golee.
b) KomnnexTops M OHOB
KonnekTopHble MIACTUHBI, UMEIOLIME JIBE WM OoJiee IMIENH U Tas3a, CIelUaIbHO
Mpe/IHa3HAYEHHbIC WM TOATOTOBJIEHHBIE Il cOOpa My4YKOB HOHOB OOOTaIllEHHOTO U
00€IHEHHOTO ypaHa M H3TOTOBIICHHBIE W3 COOTBETCTBYIOIIMX MAaTE€pUANIOB, TaKUX, Kak
rpadur UIu HEpi)KaBewmas CTalb.
c) BakyywmHBIC KOXYXH
CneunanpbHO TpeaHA3HAYCHHBIE WM TOATOTOBJICHHBIE BaKYyMHBIE KOXYXHU JJIS
AJIEKTPOMAarHUTHBIX CENapaTopoB ypaHa, HW3TOTOBIEHHBIE U3 COOTBETCTBYIOIIHUX
HEMarHUTHBIX MAaTepHaJIOB, TAaKHX, KaK HepKaBelolllas CTajb, W MpeJHAa3HAYeHHBIC IS
paboTts! pu gasnenuu 0,1 Ila unm Hioke.
IloscauTenbHOE 3aMedaHHue
OTH KOXYXHU CIEIUATbHO PEAHA3HAYEHBI [ TOMEIIEHUSI B HUX UCTOYHUKOB HMOHOB,
KOJUIEKTOPHBIX TUIACTUH U BOJIOOXJIAXKIAEMBIX BKJIAJIBIIIEH U UMEIOT MPUCIIOCOOICHUS IS
coelMHEHUN MU Py3UOHHBIX HACOCOB W MPHUCIOCOOJICHUS ISl OTKPBITHS U 3aKPBITHS B
nensax U3BICUYECHHUS u 3aMEHBI ATUX KOMIOHEHTOB.
d) MarHuTHBIE MOJKCHBIE HAaKOHEYHUKHU
CneunanbHO TpeaHA3HAYCHHbIE WM MOATOTOBICHHBIE MAarHUTHBIE MOJIOCHBIE
HAKOHEYHUKHU, UMEIOIINE TuaMeTp Oosee 2 M, UCTIOJIb3yeMblIe sl 00ecreYeHus! TOCTOSTHHOTO
MAarHUTHOTO TOJISl B 3JIEKTPOMAarHUTHOM CEMapaTope U30TOMOB U JJIA IEPEHOCAa MATHUTHOTO
MOJIS MEXKY PACIOJIOKEHHBIMU PSIIOM CETapaTOPaMHU.
5.9.2. BEICOKOBOJIBTHBIC HCTOYHHKH TMTAHHUS
CneuuanbHO MpeaHAa3HAYCHHBIE WM MOATOTOBICHHBIE BHICOKOBOJIBTHBIE MCTOYHUKHU
MUTAaHUS JJI HUCTOYHUKOB HOHOB, OOJaJaromue MOJHBIM Ha0bOpOM CIEAYIONIUX
XapaKTEPUCTUK: MOTYT paboTaTh B HEMIPEPHIBHOM pexXUMe, BhIxoaHoe HamnpsikeHnue 20 000 B
uiu 0osee, BRIXOJHOU TOK 1 A mim Ooisiee u ctabunuzanus Hanpspkenus menee 0,01% B
TE€YEHHE § 4acoB.
5.9.3. UcTO9HMKY MUTAaHAS JIEKTPOMArHIUTOB



CnenuanbHO MpeIHa3HAYEHHBIE WA MOJATOTOBICHHBIE MOIIHBIE UCTOYHUKHU MUTAHUS
MOCTOSTHHOTO TOKa JJIsl 3JIEKTPOMAarHuWTOB, O0JaJaroliye MOJHbIM HAa0OpOM CIEAYIOIINX
XapaKTEPUCTUK: BBIXOJHOW TOK B HEMpephIBHOM pekume S00 A umu Gosee mpu HanpsHKeHUN
100 B unu Gonee, npu crabunuzaiuu 1no Toky uinu Hanpsokenuto menee 0,01% B Teuenue 8
4acoB.

6. VYcTaHOBKM J1s IPOM3BOJACTBA TAXKEIOM BOIEI, IeHTEepUA H

IeHTepHEeBBIX COCOHHEHHH H 000pyZOBaHHE, CIEIHAIBHO

OpEAHASHAYCHHOC WM IIOATOTOBJIICHHOC JJIA 3TOr0
BBoagHOeE 3aMedYaHHe

Tsxkenyro Boly MOYKHO MPOU3BOAUTB, WCHOJIB3Yys pas3jiMuHble mnpouecchl. OmaHAKO
KOMMEPYECKH BBITOJAHBIMU SIBISIIOTCS JIBa MPOLECCa: MPOIECC U30TOMHOTO 0OMEHa BOJIbI U
cepoBosiopona (mpomecc GC) m mporecc M30TOMHOrO OOMEHAa amMMHMaka W BOJOpPOja.
[Ipouiecc GC ocHOBaH Ha OOMEHE BOAOPO/Ia U ACHTEpUst MEXKTy BOJIOM U CEPOBOIOPOIOM
B CHCTEME KOJIOHH, KOTOPBIE IKCIUTYaTUPYIOTCS C XOJIOJHOM BEPXHEW CEKUHUEH U Topsiue
HWKHEN cekuueil. Boja Tedyer BHM3 MO KOJIOHHAM, B TO BpeMsl KaK CEPOBOJOPOIHBIN ra3
HAPKYJIUPYET OT JHA K BEPIIMHE KOJOHH. JUISI CONEHCTBHSI CMEIIMBAHUIO T'a3a U BOJBI
HCTIONB3yeTC PAJ AbIpUATHIX JIOTKOB. JleWTepuil mepeMmermaeTcss B BOAY IIPU HU3KHUX
TeMIlepaTypax U B CEPOBOJOPO/ MPHU BBHICOKUX Temmneparypax. OboranieHHbIe JeHTepreM ras3
WJIW BOJIa YJIAJISIFOTCSL U3 KOJIOHH MEPBOMl CTYNEHU Ha CTHIKE TOPSYUX U XOJIOJHBIX CEKIUH, U
poliecc MOBTOPSIETCS B KOJIOHHAX cienyroie crynenu. [IpoaykT nociennen ¢asbl - Boja,
oOoramenHnas aeiitepueM 10 30%, HampaBigeTcss B IUCTHWUISLMOHHYIO YCTAHOBKY JUIS
IPOM3BOJICTBA PEAKTOPHO-UYHCTOW TSkKEJIOW BOAbI, T.€. 99,75% okucu penrtepus.

B nponecce oOMeHa MeXa1y aMMHAKOM M BOJOPOJIOM MOXHO HM3BJIIEKaTh JACUTEpHl U3
CUHTE3-Ta3a MOCPEICTBOM KOHTAKTa C JKMIKAM aMMHUAaKOM B IMPUCYTCTBHM KaTajld3aTopa.
Cunres-ra3 nojaaercss B OOMEHHbIE KOJOHHBI M 3aT€M B aMMHAuHbIA KOHBepTep. BHyTpu
KOJIOHH Ta3 MOJAHUMAETCS OT JAHA K BEpIIMHE, B TO BPEMs KakK *KUJKUH aMMHUAK TEYET OT
BEPIIMHBI KO IHY. JleWTepull B CUHTE3-ra3e JIMIIACTCSA BOAOPOAA M KOHLICHTPUPYETCS B
aMMHake. AMMMAK IOCTYNAET 3aTEM B YCTAaHOBKY Ul KPEKMHI'a aMMHUAaKa Ha JTHE KOJIOHHHBI,
TOr/la Kak ra3 coOupaercss B aMMHAayHOM KOHBepTepe Ha BepiunmHe. Ha mocnenyrommx
CTYNEHSX MPOUCXOJUT JajibHelliee o0oraiieHie, 1 MyTeM OKOHYATEIbHOW TUCTUIUISILIUU
MPOU3BOJIUTCSl PEAKTOPHO-YMCTas TspKenas Boja. llomada cuHTE3-raza MOXKET OBITh
o0OecreyeHa aMMHA4YHOW yCTAaHOBKOM, KOTOpPasi B CBOIO OYEpPEIb MOXKET OBITh COOpYKEHa
BMECTE C YCTAaHOBKOM JUIsl TPOU3BOJICTBA TSHKEJIOM BOJBI MyTEM M30TOIHOTO OOMEHa aMMHaKa
U Bojiopoja. B mporecce aMMraduHO-BOAOPOIHOTO 0OMEHa B KaueCTBE HCTOYHUKA UCXOJAHOIO
neuTepus MOXKET TaKXke UCII0JIB30BATHCS oObIuHAas BOJIA.

MHorue npeameTsl KIIF0UeBOro 000pyA0BaHMS Il YCTAHOBOK MO MPOU3BOACTBY TSKEIOM
BOJIbI, HCHNoJb3ytomux npoueccsl GC WM aMMHa4HO-BOJOPOJAHOr0 OOMEHa, MIHUPOKO
pacnpocTpaHeHbl B HEKOTOPBIX OTpacisiX HepTeXxuMUueckor mpoMbIuIeHHOCTH. OcoOEHHO
ATO KacaeTcss HeOOJBIIMX YCTaHOBOK, ucmoiib3yromux mnporecc GC. OgHako HEMHOTHE



npeaMeTrsl  00opyaoBaHuUs  sABISAOTCS  cTaHgapTHeMU. [Ipomeccet GC wu
aMMHUA4yHO-BOJOPOJHOTO oOOMEeHa TpeOyloT o00paboTKH OOJBIIMX  KOJUYECTB
BOCIUIAMEHSIOIIIUXCS, KOPPO3UOHHBIX U TOKCUYHBIX KUJIKOCTEH MPY MOBBIIICHHOM JaBJICHUU.
CoOTBETCTBEHHO TpHU pa3pabOTKe CTAHAAPTOB MO MPOEKTUPOBAHUIO M IKCIUTyaTallMH s
YCTAaHOBOK M 00OPYJOBaHUs, UCHOJB3YIOIIUX 3TH MPOLECCH], CIEAYET YAENATh OOJBIIOe
BHUMaHUE MOJ00pPY MaTepUalOB U HX XAPAKTEPUCTHUKAM C TE€M, YTOOBI OOECIEUUTH
JUTUTENBHBIA CPOK CIIY’KObl IPU COXPAaHEHUHU BBICOKOM O€30MaCHOCTH M HAJEKHOCTHU.
Omnpenenenue MacmTaboB 00yCIOBIMBAETCS TJIABHBIM 00pa3oM COOOpaKeHUSIMU SKOHOMUKH
u HeoOxoaumocTu. Takum oOpa3zom, OoJibIIas YacTh MPEAMETOB OOOpPYIOBAHUSA
U3TOTOBJISAETCS B COOTBETCTBUH C TpeOOBaHUAMHU 3aKa34duKa.
Haxkonen, cienyer oTMeTuThb, uyTo Kak B mporecce GC, Tak u B mpouecce
aMMHA4YHO-BOJIOPOAHOTO0 OOMEHa, MPeaMEThl 000PYI0BaHUS, KOTOPBIE MO OTAEIBHOCTH HE
npeaHa3HaYeHbl WM MOJArOTOBIEHBI CIIEIMAIBHO I TPOU3BOICTBA TSKEIONW BOABI, MOTYT
coOMpaThCsd B CHCTEMBI, CHELHAIbHO MpPEIHA3HAYEHHBIE WM IOJATOTOBJIEHHbBIEC IS
IPOU3BOJCTBA TskenoW Bonbl. [IpumepamMu Takux CUCTEM, NPUMEHSEMBIX B 000MX
npoleccax, ABJISIOTCS CHUCTEMa KaTaJUTUYECKOrO0 KPEKHWHIra, MCIOoJIb3yeMas B MpOIecce
oOMeHa aMMHUaka M BOJIOPOJAA, U TUCTHUIUILMOHHBIE CUCTEMBI, UCIIOJNIb3yEeMbIE B MPOIIECCE
OKOHYATEJIbHOW KOHIEHTPALMU TSKEIIOW BOJIBI, TOBOISAIIEH €€ 10 YPOBHS PEAKTOPHO-YUCTON

[IpeameTsl 000pyAOBaHUs, KOTOPHIE CIEUATBLHO MPEIHa3HAYEHbI WU MOATOTOBICHBI
JUTSI TIPOU3BOJICTBA TSDKEIION BOJBI MYTEM HMCIOJIB30BaHUS JIMOO Tporecca oOMeHa BOJIBI U
CEpOBOJIOPO/IA, JTUOO Mpoliecca 0OMeHa aMMHuaKka U BOJAOPO/Ia, BKIFOYAIOT:
6.1 Bogo-cepoBogopoaHbic 0OMEHHBIE KOJIOHHEI
OOMeHHbIE KOJIOHHBI, U3rOTaBIMBAEMBIE U3 MEIKO3EPHUCTON YIIIepOaucTOl cranu (
Hanpumep, ASTM A516), nuametpom ot 6 M (20 pyTtoB) 10 9 m (30 pyTOB), KOTOpPBIE MOTYT
AKCIUTYaTUPOBATHCS MPU JaBleHUH cBhIme win paBHoMm 2 MIla (300 ¢yHT/KB. nroitm) u
MMEIOT KOPPO3MOHHBIN JTOMYyCK B 6 MM WM OoOJjblie, CIEHUAIBHO TMpeIHa3HAYEHbI WU
MOJICOTOBJICHBI [IJI1 TMPOU3BOJCTBA TSDKEIONW BOJbI MyTEM HCHOJB30BaHUS Ipollecca
M30TOIMHOr0 0OMEHa BOJIBI U CEPOBOAOPOIA.
6.2 T"'a30qyBKH 1 KOMITPECCOPEI
Onnocrynenuarsie, ManoHanopueie (t.e. 0,2 MIla unu 30 dyHT/KB. AKO¥HM)
LEHTPOOECKHBIE TA30TyBKU UM KOMIIPECCOPHI ISl IUPKYJIAIIMU CEPOBOOPOIHOTO Ta3a (T.e€.
rasa, cojepkariero 6omnee 70% H ) S), crieniMaabHO MpeaHa3HAYEHHBIC VTN TTOJTOTOBJICHHbBIE

JUIS. TIPOM3BOJICTBA TSKEIIOW BOJBI ITyTEM HCIIOJB30BaHUS Ipoliecca oOMEHa BOJBI U
CepoBOJIopoia. OTHU Ta30JyBKH MU KOMIIPECCOPBl HUMEIOT MPOU3BOAUTEIBHOCT,

MPEBBIMIAIOINIYIO WK PaBHYIO 56 M 3. (120 000 SSFM) npu 3KCIuUTyaTalyy Mo 1aBJICHUEM,
npeBbimatomuM uwin paBHeiM 1,8 MIla (260 ¢yHT/KB. mMi0iiM) Ha BXOJE, U CHAaOKEHBI
CaJIbHUKaMU, YCTOMYMBBIMU K Bo3ercTBrU0 H ) S.



6.3. AMMIaYHO-BOIOPOHEIE OOMEHHEIE KOJIOHHEI
AMMMa4YHO-BOJOPOAHBIE OOMEHHbBIE KOJIOHHBI BBICOTOM Oosiee miu paBHo#l 35 M (114,3
¢dyroB) muamerpom ot 1,5 m (4,9 dyroB) mo 2,5 m (8,2 ¢dyToB), KOTOpHIE MOTYT
AKCIUIYaTUPOBATHCS MOJ JaBjieHUueM, mpeBbimaronmM 15 Mlla (2225 ¢yHT/KB. nwoiim),
CHEIMAIbHO MpeIHa3HAUYCHHbIC WM MOATOTOBJICHHBIC ISl MPOU3BOJCTBA TSAKEIONW BOIBI
MyTEeM HCIOJb30BaHUs Ipoliecca 0OMeHa aMMHUaka u BOJI0POJia. DTH KOJIOHHBI UMEIOT TaKKe
0 MEHbIIEH Mepe OJHO OTOOPTOBAHHOE OCEBOE OTBEPCTHE TOTO Ke AMaMETpa, 4TO U
LHWIMHJPUYECKasl YacTh, Y€PE3 KOTOPYIO MOTYT BCTaBJIATHCS MM BBIHUMATbCS BHYTPEHHUE
YaCTH KOJIOHHBI.
6.4. BHyTpeHHME 9aCTH KOJIOHHK ¥ CTyIIEHIAaThIE HACOCH
BHyTpeHHHE 4acTH KOJIOHHBI M CTyII€HYaThle HACOCHI, CIICIIHAIIBHO TMpeIHa3HauYCHHBIC
VI TIOATOTOBJICHHBIE JUIsl KOJIOHH JJIsl IPOU3BOJICTBA TSKEJION BOJABI MTyTEM HCIIOJIb30BAHMS
npoiiecca aMMHAYHO-BOJAOPOAHOTO OOMEHa. BHyTpeHHHE YacTH KOJOHHBI BKIIOYAIOT
CHEIHAIbHO MPEJHA3HAYCHHBIE KOHTAKTOPBI MEXAY CTYIEHSMHU, COJAEHCTBYIOIINE TECHOMY
KOHTaKTy ra3a u OKuAKocTH. CTymeHuaTble HacoChl BKIJIOYAIOT CIEIUAIBHO
npeIHa3HaYeHHbBIE TIOTPYKaeMble B )KHJIKOCTh HACOCHI JIIsl IUPKYJISIIIAM KUAKOTO aMMHaKa B
npejenax o0bemMa KOHTaKTOPOB, HAXOAALIUXCS BHYTPU CTYTIEHEH KOJIOHH.
6.5. YcTaHOBKY 11 KpEKMHTa aMMHaKa
VY CcTaHOBKH 17151 KPEKMHTa aMMHUaKa, SKCILTyaTUPyEMbIe MO/ JaBJICHUEM, MTPEBBIIIAIOIIIM
unu paBHeiM 3 MIla (450 ¢yHT/KB. a10HM), CHEIUAIBHO TMpeaHa3HAYCHHBIE WIIU
MOATOTOBJICHHBIE [JIs1 MPOM3BOJCTBA TSDKENOM BOABI IyTEM HCIOJIB30BaHUS Ipoliecca
M30TOIMTHOT0 0OMEHa aMMHUaKa U BOJOpPO/a.
6.6 NadpakpacHiIe aHAM3ATOPEI IOTJIOMCHAS
NHppakpacHble aHAIU3aTOPHI MOTJIOMIEHUS, CIIOCOOHBIE OCYILECTBISTh aHAIU3
COOTHOIIICHUS MEXIy BOJOPOJOM H JIEUTEepHEM B peallbHOM MaciiTabe BpPEeMEHH, Korja
KOHIICHTpAIUU AeHUTepusl paBHbI Wiu npeBbimatoT 90%.
6.7 KaramuTrdeckue nean
Karanurnueckue neun ass nepepaboTKH 00OTaIeHHOTO IEHTEPUEBOr0 ra3a B TSDKETYIO
BOJY, CIEIMAJIBHO TMpeAHA3HAUYCHHbIC WJIM MOATOTOBJICHHBIE ISl TTPOU3BOJICTBA TSXKEIOM
BOJIBI ITyTEM HCIIOIB30BaHUs MPOIIECcCca U30TOMHOTO OOMEHa aMMHUaKa U BOJIOPO/A.
7.0 VYcTaHOBKH JJi KOHBEPCHH YpaHa H o0opyloBanme,
COCOHAIbHO MNPEIHA3HAYCHHOC HIH IOATOTOBICHHOE
JJI1 3TOro
BBoagHOE 3aMedYaHHe
B ycraHoBKkax u cuctemax JJisi KOHBEPCHUHU ypaHa MOXKET OCYIIECTBIIATHCS OJHO WU
HECKOJIbKO TpEeBpalleHui M3 OJHOr0 XMMHYECKOr0o M30TOoNa ypaHa B JAPYroi, BKIOYAas:
KOHBEPCHUIO KOHIECHTPATOB ypaHoBoii pyast B UO , , konsepcuio UO 5 B UO , , KoHBEpCHIO

okucer ypana B UF , min UF ., xonsepcuro UF , B UF ., xoneepcuto UF . B UF ,



konsepcuto UF , B METaINIMYECKHI ypaH U KOHBEPCHIO dbropunos ypana B UO » - MHorue

KJIFOUYEBBIC KOMITOHEHTHI 000pYI0OBaHUSI YCTAHOBOK JIJIsi KOHBEPCHUM ypaHa XapaKTEePHBI IS
HEKOTOPBIX CEKTOPOB XMMUUYECKOW oOpabaThiBaronieil mpoMbliieHHOCTH. Harpumep, BUabI
000pyAOBaHUsI, UCTIOIB3YEMOI0 B 3TUX MPOIECCaX, MOTYT BKIIIOYATh: MEYHU, KAPyCEIbHbIE
NEYH, PEAKTOPHI C TICEBIOOKMUKEHHBIM CIIOEM KaTallu3aTopa, >KapoBbI€ PEaKTOPHbIE OalTHHU,
KUJIKOCTHbIE TEHTPUPYTH, NUCTUIIISAIUOHHBIE KOJOHHBI M KUJKOCTHO-KUJIKOCTHBIC

AKCTPAKIIMOHHBIE KOJIOHHBI. OJIHAKO HE MHOTHME KOMIOHEHTHI 000pYy/I0BaHUSI UMEIOTCS B "
rOTOBOM BU/Ie"; OOJIBIIMHCTBO U3 HUX JOJKHBI OBITH MOATOTOBIICHBI COTVIACHO TPEOOBAHUSIM
U crienudukanusaM 3akazduka. B HEKOTOpBIX ciydasix TpeOyeTcs YYUThIBaTh CIEIUaIbHbIC
MPOEKTHbIE M KOHCTPYKTOPCKHE OCOOCHHOCTH ISl 3allUThl OT arpeCCUBHBIX CBOWCTB

HEKOTOPBIX U3 00pabaTsiBaeMblx xumudeckux semects (HF, F ,, C1F 3 U dbTopusl ypana).

Haxonen, cienyer OTMETHTB, 4TO BO BCEX IIpoleccaXx KOHBEPCHUH ypaHA KOMIIOHEHTBI
O60py,Z[OBaHI/IH, KOTOPBIC OTACIBHO CIICOHUAJIBHO HC IIPCAHASHAYCHBI UJIN ITIOATOTOBJICHBI IJIA
KOHBCPCHUHU YypaHa, MOTIYT OBITH 06’B€I[I/IH€HBI B CHCTEMBI, KOTOpPBIC CICOHUAJIBbHO
MMpCaAHa3Ha4YCHbI MW ITIOATOTOBJICHBI JJIA MCIIOJIB30BAHMA B ICJIAX KOHBCPCHUH YpaHa.
7.1 CoenuanbHO TMpeJHa3HAYCHHBE HIHM IOATOTOBICHHEIC
CHCTEMH JJii KOHBEPCHH KOHI[EHTPATOB YpPaHOBOWH
pymet 8 UO ,

IloscaHnTenbHOE 3aMedYaHHue
KoHBepcHs KOHIIGHTpaToB ypaHoBO# py/el B UO 5 MOKET OCYIIECTBISATCS CHadyana

MMOCPEJICTBOM pPACTBOPCHHS PYAbBl B a30THOW KHCJIOTE M OSKCTPAKIUH OYHIICHHOTO
reKcarujjpara ypaHWIIHHUTPATa C TIOMOIIBIO TAKOTO PAaCTBOPUTENS, Kak TpuOyTui docdar.

3aTeM rekcarujpaT ypaHwiauHuTpara mnpeobpaszyercs B UO , nubo mocpeacTBoM

3
KOHIIEHTpAIH U IEHUTPALIUH, JINOO MOCPEACTBOM HEUTpAIN3aLUU Ira3000pa3HbIM aMMHUAKOM
U1 TOJIydEeHHsl JIMypaHaTa aMMOHHUsS C TMoclieayrmoueid ¢QuibTpauueil, CymKod u
KaJIbLIUHUPOBAHUEM.
7.2 ChoenuaibHO MPEJHAa3HAYCHHHIC HIH IOATOTOBICHHEIC
cucremsl i1 kousepcun UO , B UF

IlogscauTEeTIbHOE 3aMedyaHHueE
Kongepcus UO 3B UF ¢ MOKET OCYIIECTBIATHCS HEIOCPEACTBEHHO dbTopupoBaHUEM.

Jlns mpotiecca TpedyeTcss UICTOYHUK Ta3000pa3Horo ¢gropa WiH TpexX(@ToprucToro xjiaopa.
7.3 CoenuaibHO TMpPEJHAa3HAYCHHBIE HIH IOATOTOBICHHEIC
cucreMsl 11 kousepery UO , 8 UO ,

IloscHHTEeTbBHOE 3aMedYaHHue
Kongepcusa UO 1 B UoO » MOXKET OCYIIECTBISTBCS IIOCPECTBOM BOCCTAHOBIICHH UoO 3

F213006p33HBIM KPCKUHT-aMMHUAKOM HUJIX BOOOPOIOM.



7.4 ChoemuanbHO @pEeJHAa3HAYCHHBICE MHIH NOATOTOBJICHHEIC
cucremsl 11 kousepcuu UO , B UF

IloscHurtenpHOE 3aMedyaHHue
Kousepcust UO , B UF , Moxer ocymecTBiasTses nocpeactsom peakunu UO , ¢

razoo0pas3ubiM propucteiM Bogopoaom (HF) mpu Temmniepatype 300-500 Oc,
7.5 ChnemuaabHO ImpeIHAa3HAYCHHBICE MJIH IOATOTOBJICHHEIC
cucrems! Jurt KoBepcrr UF (B UF

IlloscHureanbHOE 3aMeyaHHue
Kongepcusa UF ¢ B UF ( OCyIIeCTBIIsI€TCA MOCPENCTBOM SK30TEPMHIECKOH PEaKINH C

¢ropom B peakropuoit Oammue. UF  KoOHACHCHpYETCS M3 TOPSYMX JCTYy4YHX Ta3oB

MIOCPEJICTBOM IMPOMYCKaHUs MMOTOKA ra3a Yepe3 XOJOAHYIO JIOBYIIKY, OXJIaXIEHHYIO 110 -10 0
C. dns mporiecca TpedyeTcss HCTOYHUK Ta3000pa3Horo ¢ropa.
7.6 ChnemmanbHO MpeJHa3HAYCHHEEC MIH IOATOTOBICHHHIC
cucrems! Ui kouBepcrH UF , B MeTa/uMdecKuii ypan

IlloscaureanbHOE 3aMeyaHHue
Kounsepcus UF 4 B METAJINYECKUN YpaH OCYUIECTBIISIETCS MOCPEIACTBOM €r0

BOCCTAHOBJICHUSI MarHueMm (KpymnHble MapTHH) WIM KajdblieM (Malible mapTuu). Peakus

OCYUIECTBIISIETCS IPU TEMIIEpaTypax BhIllIe TOUKH MuaBiieHus ypana (1130 0 C).
7.7 ChoemuanbHO I@peJHa3HAa4CHHBIC HIH NOATOTOBICHHEIC
cucrems! i kousepcrw UF (8 UO ,

IlogscHHTENBHOE 3aMeyaHHE
Kounsepcusa UF c B UoO 3 MOXET OCYIIECTBIATHCSA MOCPEICTBOM OJHOTO M3 Tpex

npoueccos. B nepsom npouecce UF , BoccTanaBmuBaercs u ruaponusyercs 8 UO , ;¢
MCIIONB30BaHUEM BoJopoja u mapa. Bo Bropom mpomecce UF  rumpomusyercs
pacTBOpEHHEM B BOJE, JJIS OCAXKICHUS TUypaHAaTa aMMOHHUsS J100aBISETCS aMMHaK, a
nuypaHat BoccranaBiuBaercst B UO , BogopozoM npu temmeparype 820 el IIpu Tpethem
nporecce razoobpasusie UF 6 CO , H NH 3 CMEUIHMBAIOTCA B BOJE, OCaxjas
ypaHWIKapOOHAT aMMOHHUS. Y paHUIKapOOHAT aMMOHHUS CMEIIIMBAETCS C ITAPOM U BOJOPOJIOM
npu Temneparype 500-600 O ¢ npoussoacrsa  UO

Konsepcus UF c B Uuo » 4ACTO OCYLIECTBIIACTCS HA MEPBOM CTYNEHH YCTAHOBKH IO

HU3TOTOBJICHHUIO TOIJIMBA.

7.8 ChnemuairpHO NpPEAHA3HAYCHHBIC HIH NOATOTOBJICHHEBIC
cucrems! ;i kouBepcun UF (8 UF



IloscaurenbHOEC 3aMe4YaHHue
Kounsepcus UF ¢ B UF , oCyIecTBIIsI€TCS MOCPEACTBOM BOCCTAHOBIICHNS BOJOPOIOM.
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