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[ononHuTenbHbIn NpoToKon K CornaweHunto
mexay Pecnybnmkon TagKuknctaH u
MexgyHapoaHbIM areHTCTBOM NO aTOMHOW
9HEeprum o NPUMeHeHNUN rapaHTUn B CBA3U
c [loroBopOM O HepacrnpocTpaHEHNN
A0EepPHOro opyXus

1. B npuioxeHHH K HACTOSIIEMY JTOKYMEHTY IJI CBEIECHHUS BCEX UICHOB BOCIPOU3BOAUTCS TEKCT
JonomautenbHoro  mporokona kK - Cormamenuio Mexay —PecnmyOmmkoit  Tamxukucran |
MesxTyHapOTHBIM areHTCTBOM IT0 aTOMHOUM HEPTHU O MPUMEHEHHUU TapaHTUi B CBs3U ¢ JloroBopom
0 HEpaCHpOCTPAHEHHH SIEPHOr0 opykus . COBET YNPaBIAIOMMX O0OPHI JIONOTHHTEBHBI
npotokon 12 urors 2002 roga. On 61 moanucan 2 utoinst 2003 roga B Bene un 7 utona 2003 roma B
TamkeHnre.

2. B cootBercTBUH cO cTartheit 17 JlomomHUTENBHOTO MpOTOKOoJa IIpOTOKON BCTYNMHMI B CHITY
14 nexabpss 2004 roga, B AcHB, Korga ATEHTCTBO TMOmydwio oT Pecmybmukm Tamkukuctan
MMCPMEHHOE YBEJIOMJICHHE O TOM, YTO 3aKOHOJATENBHBIC W/WIM KOHCTHUTYIIHOHHBIC TPEOOBAHUS
Pecrry6nmxm Tamxrukuctan, HEOOXOJUMBIE 1711 BCTYIUICHUS B CHUTY, BBITIOJTHEHBI.

! Bocnponsseneno B nokymente INFCIRC/639.
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Annex

[JononHntenbHbIn NpoTokon K CornaweHunto
mvexay Pecnyonukon TamKMKncTaH u
MexayHapoaHbiM areHTCTBOM N0 aTOMHOW
9Heprum o NPMMeHeHUn rapaHTn B CBA3M
c [loroBOpOM O HepacrnpocTpaHEHNN
S0EPHOro OPYXnS

[MPUHNUMAA BO BHUMAHMUE, uro Pecnybnuka Tamkukuctan (B AalbHEHIIEM UMEHYeMast
“TamkukucTanoMm’”) 1 MexXIyHApOIHOE areHTCTBO 10 aTOMHOM dHEpruH (B JaTbHEHIIIEM UMEHYEeMOe
"AreHTcTBOM") SABISIIOTCA ydacTHHKaMHU CornameHus 0 IpUMEHEHUH FapaHTHH B ¢BsI3U ¢ [loroBopoM
0 HepacnpoCTpaHEHWH AOEPHOTO OpyXus (B JajbHelmeM wuMeHyemoro "CorjameHuem o
rapanTusx'), KOTopoe BCTymuiio B crity 14 mexabps 2004 rona;

YUUTBIBAS xenanue MexayHapOJIHOTO COOOIIECTBA elie 00Jiee YKPEIUTh PeXKUM SACPHOTO
HEPACIPOCTPAHEHUSI IMyTEM TMOBBIIICHHUS JEHCTBEHHOCTH WM 3()P(PEKTHBHOCTH CHCTEMbI TapaHTUIH
AreHTcTBa;

HAIIOMMWHAS, 49to ATreHTCTBO NpU OCYLIECTBIEHUH TapaHTHN JOHKHO YYWUTHIBATH
HEOOXOIUMOCTh:  HM30eraTb CO3JaHMs MPEMATCTBUH 3IKOHOMHUYECKOMY U TEXHOJIOTMYECKOMY
pasBuTHi0 Ta/KMKHCTaHA MM MEXIYHApOJHOMY COTPYIHHYECTBY B OOJIACTM MHUPHOM siepHOH
NeSITeNbHOCTH; COOJIOAATh JEHCTBYIOUINE TIOJIOKEHHSI B 00J1aCTH OXpaHbl 310POBbs, 0€30MaCHOCTH,
(U3MUECKOil 3aLIUTHI, a TAKXKE APYrue ACUCTBYIOIINE TpeOoBaHKs OE30MaCHOCTH U MpaBa OTICIBHBIX
JML; ¥ IPUHUMATh BCE MEPHl 10 3alIUTe KOMMEPUECKHX, TEXHOJIOIMYECKUX M IPOMBIIUIEHHbBIX
CEKpETOB, a TaKXXe APYroil KOHPHUICHINAIEHONH HH()OpMALMHU, KOTOpas CTAHOBHUTCSI €My U3BECTHOI;

[NPUHUMAS BO BHUMAHME, 4yto yactoTa mpoBEAECHUS U MHTEHCHUBHOCTH MEPONPHUSATHIH,
yKa3zaHHbIX B HacrosmeMm Ilporokone, OynyT mnoanep)KuBaTbCsi Ha MHHUMAJIBHOM YpPOBHE,
COOTBETCTBYIOIIEM LM MOBBIILIEHHUS ASHCTBEHHOCTH U () (HEKTUBHOCTH TapaHTHi ATEHTCTBA;

HACTOSIINWM TamxkukucTad 1 ATEHTCTBO COTIIACHIIMCH O HIDKECIICYIOIIEM:



CBA3b MEXAY HACTOAIINUM ITPOTOKOJIOM U COI'JTAIIEHWEM O I'TAPAHTUAX

Cratbs 1

ITonoxenus CornaiieHus 0 TapaHTUIX MPUMEHSIOTCA K HacTosmemy [IpoTokomny B Tol Mepe, B
KaKoW OHU COOTBETCTBYIOT MOJIOKEHMSIM HacTosAmiero [IpoTokona n coBMeCTUMBI ¢ HUMH. B cimyuae
MPOTUBOPEYNs MEXAY TMoNoKeHnsMH COrfalieHnss O TapaHTHSIX W TOJIOKEHUSMH HACTOAIIETO
IIpoTokona mpuMeHsIoTCs MOJ0XKeHus1 HacTodiero [Iporokora.

INPEAOCTABJIEHUE MHO®OPMALIM

Cratbs 2

a. Ta,Z[)KI/IKI/ICTaH mpeaoCTaBIACT AFCHTCTBy 3as1BJICHUC, COACPIKALIICE:

)

iii)

vi)

O01ee onmucanne U WHHOPMAIUIO, YKA3BIBAIOIIYIO MECTO MPOBEICHUS OTHOCSIIIHXCS
K SICPHOMY TOIUIMBHOMY IIMKIY HAy4YHO-UCCIEAOBATEIBCKUX U  OMBITHO-
KOHCTPYKTOPCKHX paboT, HE CBSI3AaHHBIX C SIIEPHBIM MAaTEPHAJIOM, OCYIIECTBIISIEMBIX
rae-mbo, KOTOopble (MHAHCHPYIOTCA, IONYYHIN KOHKPETHOE pa3pelieHne WIu
KOHTPOJIUPYIOTCS MIIM OCYIIECTBISIOTCA OT UMEHH TaKUKHUCTaHa.

OrnpeneneHHyl0 ATEHTCTBOM Ha OCHOBE OKHJAEMOTO TOBBIIMICHUS EHCTBEHHOCTH
win  3PQPEKTUBHOCTH U COTJIACOBaHHYK ¢ Ta/PKUKUCTAaHOM WH(POPMALUIO O
Kacarolleics rapaHTuil SKCIUTyaTallMOHHON NIEATEIbHOCTH Ha YCTAHOBKAX U B MECTax
HaXO0)K/IEHHUS] BHE YCTAaHOBOK, I OOBIYHO HCIIONB3YETCS SACPHBIA MaTepHall.

OOmiee omnucaHve KaKJOro 3JaHMs Ha KakKJIOW INIONIAJKEe, BKIIOYas €ro
WCITOJIb30BaHUE, ¥, €CITH ITOT0 HEIOCTATOYHO - OIHCAHHUE €r0 COACPKUMOTO. ITO
ONMCaHUE BKIIOYAET KapTy TaKOM IUIOIAAKH.

Omucanue Macintaba onepauﬂﬁ JJId KaXKA0ro MeECrta HaxXO0XIACHUS, HMCIOLICTO
OTHOIICHUEC K ACATCIBHOCTH, yKaSaHHOﬁ B HpI/IJ'IO)KeHI/II/I Ix HacToANICMY HpOTOKOHy.

WNudopmarnio, yka3pIBalOIIyI0 MECTO HaXOKICHHS, IKCIUTyaTalliOHHOE COCTOSTHUE U
OIICHOYHBIE TOJOBBIE IPOW3BOJCTBEHHbIE MOIIHOCTH YPAHOBBIX PYJHUKOB U
000OTaTUTENFHBIX yCTAHOBOK M  TOPHUEBBIX OOOTATUTENBHBIX YCTaHOBOK |
CYIIECTBYIOUIUI TOI0BOM 00BEM MPOM3BOJICTBA TAKUX PYAHHKOB U 00OTaTHUTEIHHBIX
YCTaHOBOK i Ta/pKUKUCTaHa B IEJIOM. Ta/DKUKUACTaH MPEOCTABISET IO 3aIpoCy
ATeHTCTBa JaHHBIE O CYIIECTBYIOIIEM TOJOBOM OOBEME MPOU3BOJCTBA OTACITHHOTO
pyIHUKA WM 000TaTHTENHHOW ycTaHOBKH. IlpemocraBieHue 3To¥ mHbOpManuu HE
TpeOyeT BeaeHus MoApOoOHOTO yUeTa SASpHOTO MaTeprara.

HNuadopMalinio OTHOCHTEITHLHO WCXOJHOTO MarepHayia, KOTOpHIM eme He JOCTUT
COCTaBa M YUCTOTHI, KOTOPBIC ACNAIOT €ro MPUTOAHBIM ISl U3TOTOBJICHUS TOILIMBA
WJIH NU30TOITHOTO 00OTAaICHUS, BKIIOYAFOIIIYIO:

a) KOJIMYECTBa, XHMMHUYECKUUA COCTaB, HUCIOJIb30BAHHE WU MpeArnojaracMoe
WCTIOJB30BAaHUE TAaKOTO Marephalia, HE3aBHCHMO OT €ro SACpHOrO WM
HESZIGPHOTO  WCIOJB30BAHMA, I KaXAOTO MECTa HaxXxOXICHHS B
TamkukucTane, B KOTOPOM TaKOW MaTepHall IpUCYTCTBYEeT B KOJMYECTBAX,
MPEBBIIAIONINX JIECATh METPUUYSCKUX TOHH ypaHa W/WIH JBajIaTh
METPUYECKUX TOHH TOPHUSI, a AJIs APYTUX MECT HAXOXKICHUS C KOJUYECTBAMU
0oJee OAHON METPUIECKON TOHHBI - 00IIee KOJIMUYECTBO I Ta/PKUKUCTaHA B
IIEJIOM, €CITA 3TO 00IIee KOJIMYECTBO MPEBHIMAET JECSITh METPUIECKIX TOHH
ypaHa WM ABaALATh METpUYECKUX TOHH Topus. IlpemocraBneHume 3TOM
uHQOpMaIUK He TpeOYyeT BeJCHUs TIOAPOOHOTO yUeTa sJICpHOr0 MaTepraa;



vii)

viii)

b) KOJIMYECTBa, XUMUYECKUNA COCTAaB M MYHKT Ha3HAYCHUS KaXKIOM AKCIOPTHOM
MMOCTaBKH U3 Ta/KUKHMCTaHa TAaKOTO MaTepHaja JJIsi KOHKPETHBIX HESIEPHBIX
1eJIei B KOJIMYECTBAX, MPEBHIIAONINX:

1) JICCATh METPUYECKMX TOHH YpaHa, WM JJIA IOCIIEA0BaTEIbHBIX
SKCHOPTHBIX TMOCTABOK ypaHa W3 TaJKMKKCTaHa B OTHO U TO JKE
rOCYJapCTBO, KaXIas U3 KOTOPHIX MEHEE JCCATH METPHUCCKHUX TOHH,
HO CyMMa KOTOPBIX MPEBBIMIACT JCCATh METPHUSCKHX TOHH B TCUCHUE
roma;

2) IBAIIATh METPUUCCKUX TOHH TOPHS, WIM IS TOCIEAOBATCIBLHBIX
AKCIIOPTHBIX TTOCTABOK TOpHSA M3 Ta/KUKHCTaHa B OJHO U TO KE
rocyJapcTBO, KaXJaas U3 KOTOPBIX MEHee ABAAIATH METPUUYCCKUX
TOHH, HO CyMMa KOTOPBIX IPEBBINIACT BAIIATh METPHUECKUX TOHH B
TCUEHHUE TO/Ia;

C) KOJIMYECTBA, XUMHUYECKUN COCTaB, MECTO HAXOXICHUA B HACTOALICEC BPEMS U
HCIIOJIBb30BAHUE HIIW IPEAIoIaracMoc HCIOJIb30BaHUC KaXKoi HMHOpTHOﬁ
MOCTaBKH B TaKMKHCTAaH TaKOTO mMar€puajia Ijid KOHKPETHBIX HEAACPHBIX
ueneﬁ B KOJIMYCCTBAX, NPCBLIIAOIINX !

1) ACCATHL MCTPHUYCCKHUX TOHH YpaHa, WJIHW OJId TM[IOCICAOBATCIbHBIX
HUMIIOPTHBIX TTOCTABOK YypaHa B Tal[)KI/IKI/ICTaH, Kaxxaass U3 KOTOPBIX
MCHEC OCCATU METPHYCCKHUX TOHH, HO CyMMa KOTOPBIX IIPEBBINIACT
ACCATb METPUYCCKUX TOHH B TCUCHHUE I'0J1a;

2) IBAIIATh METPUUCCKUX TOHH TOPHS, WIM IS TOCIEAOBATCIBLHBIX
MMIIOPTHBIX TIOCTAaBOK Topusi B Ta/DKUKMCTaH, KaxkJas U3 KOTOPBIX
MEHee ABaAIaTH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIACT
JBaJIIaTh METPUUECKUX TOHH B TEUCHHE r0O/a;

npd TOM TIOHUMaHWHM, 4YTO TIPEJCTaBlIcHHE WHQOpPMAIMM O TaKOM MaTepuale,
MpeIHa3HAYeHHOM JUIS HESIEPHOTO MCIOIB30BAHMUS, TOCNIE TOTO KaK OH JOCTHTHET
OKOHYATEIILHON )OPMBI CBOETO HESJICPHOT'O MCIIOTh30BaHMUS, HE TpeOyeTCs.

a) MHQOPMAIIMIO OTHOCHTENHFHO KOJMYECTB, BHJOB HCIIOJIB30BaHHUS W MECT
HaXOKACHUS SOEpHOrO MaTepuana, OCBOOOXKIEHHOTO OT TapaHTHd B
COOTBETCTBMH CO cTaThel 36 CornameHus o rapaHTusx;

b) UHGOPMAIMI0 OTHOCHUTEILHO KOJUYECTB (KOTOpash MOXXET HMETh (opMy
OIICHOK) M BHJOB HCIOJB30BAHMSA B KKIOM MECTe HAXOXKACHUS SOEPHOTO
MaTepuaia, OCBOOOXICHHOrO OT rapaHTHH B COOTBETCTBHH CO cTaTheil 35 b)
CornamieHusi 0 TapaHTHUAX, HO CII¢ HE HAXOJAIIETOCS B OKOHYATEIBHOMN
(opMe IS HESAAEPHOTO HCIONB30BAaHUS, B KOJWUYECTBAX, MPEBBIIIAOIIAX
ykazaHHble B ctaThe 36 Cornamenust o rapantusx. [IpegocraBnenue 3Toi
uHQOpMaK He TpeOyeT BEJCHHUS TTOAPOOHOTO yUeTa SAEPHOTO MaTepraa.

WHbopMalinio OTHOCHTEIBHO MeCTa HAaxXOXKACHUS WM JallbHEHIIel o0paboTKu
OTXOZIOB CPEIIHETO MM BBICOKOI'O YPOBHS AKTHUBHOCTH, COJEpPXALIUX IITyTOHHIH,
BBICOKOOOOTAIIEHHBIH YpaH WM YypaH-233, B OTHOIIEHHHM KOTOPBIX IPUMECHEHHE
rapanTuii OBIJIO TpeKpalieHo B cOOTBeTCTBMM co cratheid 11 CornameHus o
rapantusx. JIs menu maHHOTO MyHKTa "manpHeimas oOpa®oTka" HE BKIIOYAET
[EepeyNaKkoBKy OTXOJOB WIM HX JajibHeillllee KOHIULMOHUPOBaHHE, HE
IpeayCMaTpUBAIOLIEe Pa3eICHUs DJIEMEHTOB, ISl XpaHEHUS UJIM 3aXOPOHEHUS.



iX) Crnenyromniyto MH(POPMAIHMIO OTHOCHTEIBHO COTJIACOBAHHOTO OOOpPYIOBaHHUS U
HesZIEpHOro MaTepuaia, nepedrcieHsbix B [Ipunoxenun II:

a) M0 KaXKJ0¥ SKCIIOPTHOM TocTaBKe U3 TamKUKICTaHa TaKOTO 000PYAOBAHMS 1
MaTepuana: UACHTU(UKALNSA, KOJNIWYECTBO, MECTO IIPEAIOoIaracMoro
HCIIOJIb30BaHUS B TOCYIapCTBE-MOIyUYaTele U JaTa WM B COOTBETCTBYIOIIUX
cyyasix oXugaemasi 1aTa SKCIIOPTHON OCTABKU;

b) M0 KOHKPETHOMY 3ampocy ATEHTCTBA, MOATBEPKACHUE TaTKUKUCTAHOM Kak
UMITIOPTUPYIOIUM TOCYJapcTBOM HH(GOPMAIMUd OTHOCHTEILHO JKCIOpTa
TaKoro O0OpYyIOBaHUS W MaTepuana B Ta/PKUKUCTaH, MPEAOCTaBICHHOU
ATEHTCTBY IpyTHM TOCYIapCTBOM.

X) OO0mue muaHel Ha TPEACTOSINUAN NECATHICTHUH TEPUOJ, MMEIOIUE OTHOIICHUE K
Pa3BHUTHIO SICPHOTO TOIUTUBHOTO IUKJIA (BKIIOYAs IIAHUPYEMBIC OTHOCSIIMECS K
SIIGPHOMY ~ TOIUIMBHOMY  IIMKJIY  HAyYHO-HCCIEIOBATCIbCKUE W OIBITHO-
KOHCTPYKTOpPCKHE  PabOThl), KOTJa OHHU  YTBEPXKIEHBI COOTBETCTBYIOIUMH
KOMIIETEHTHBIMH OpraHaMu B TaKuKHCTaHe.

Ta/KUKKCTaH TPUIaraeT BCE pa3yMHbIC YCHJIHS, C TE€M 4YTOOBI MPEIOCTABUTh ATEHTCTBY
CIIETYFOIIYI0 MH(POPMAIIHIO:

1) o0miee onucanue U HHOOPMALINIO, YKA3bIBAIOLIYIO MECTO MPOBEIEHHS OTHOCSIIHNXCS K
SIIEPHOMY ~ TOIUIMBHOMY LMKy  HayYHO-HCCIEIOBAaTENbCKMX W OMBITHO-
KOHCTPYKTOPCKMX pa0OT, HE CBS3aHHBIX C SAEPHBIM MaTepHalioM, KOTOpbIE
KOHKPETHO OTHOCATCSI K OOOTallleHHIO, INepepabdOTKe SAEPHOTO TOIUIMBA MWIM K
00paboTKE OTXOJOB CPENHETO0 WM BBICOKOTO YPOBHS AKTUBHOCTH, COZAEpIKalluX
TUTyTOHHH, BBICOKOOOOTAIICHHBIH YpaH WK ypaH-233, OCYIIECTBISEMBIX IAe-In00 B
TamkukucTane, HO KOTOpblE HE (QUHAHCHPYIOTCS, HE MOJYYHIH KOHKPETHOTO
pa3pelieHus Wi He KOHTPOIUpyroTcss TaIKUKUCTAaHOM MM HE OCYLIECTBIIAIOTCS OT
umenn Tamkukucrada. [ meau JaHHOro myHKTa "o0padoTka" OTXOM0B CPEIHEro
WIN BBICOKOTO YPOBHSI aKTMBHOCTHM HE BKJIIOYAET IEPEYNaKOBKY OTXOIOB WM HX
KOHIUIIMOHUPOBAaHUE, HE IpelycMaTpUBAlOIlee pa3[elieHUs OSJIEMEHTOB, Ul
XpaHEeHUS WIIH 3aXOPOHEHUSI.

i) ofmmiee ommcaHue JEATCTLHOCTH W CBEACHUS O JIMIE WM OpPraHU3allvH,
OCYIIECTBISIOMINX TaKyH0 JEATCIBHOCTh B OMpPEACICHHBIX ATEHTCTBOM MeECTax
HaXOKIEHHUS 3a MpeeaMy IUIOIIAAKH, KOTOPEIE, IT0 MHEHHIO ATEHTCTBA, MOTIIH OBI
(YHKIHOHANBHO OBITH  CBSI3AaHBI C  JEATEABHOCTBIO HA JTOM  IDIOIIAZIKE.
IIpenocTaBieHre Takoi WHGOPMAIIUK SBISETCS MPEIMETOM KOHKPETHOIO 3ampoca
ArenrctBa. OHa MPEIOCTABIACTCS B KOHCYIBTAIIMH ¢ ATEHTCTBOM M CBOCBPEMEHHO.

I[lo 3ampocy ArentctBa Ta/)KUKHUCTaH MdaeT YTOYHCHHUS WM pPa3bsICHCHHUS 00O
nH(pOpMAIUH, MPEIOCTABIICHHOH B COOTBETCTBUU C HACTOSINEH CTaThel, B TOH CTEICHU, B
KOTOpOH OHa UMEET OTHOIIICHHUE K 1IeTTh TapaHTHH.

Cratps 3

TamkukucTan npenocTaBiaseT AreHTCTBY B TedeHue 180 qHeEH mocie BCTYIUIGHHS B CHITY
Hacrosimero IIpoTokona mH(OpMaIMio, 0 KOTOPOH TOBOpUTCS B cTaThe 2.a i), iil), iv), V),
vi) a), vii) 1 X) U B cTathe 2.b 1).

TamKuKUCTaH TPEJOCTaBIsIeT ATEHTCTBY J0 15Mas — Kaxaoro roja OOHOBIICHHYIO
nHGOpPMAINIO, O KOTOPOW TOBOPUTCS B IIYHKTE a. BBINIE, 3a TEPHUOJ, OXBATHIBAIOIIHIA
MIPEAIICCTBYIONTUI KaJIeHIapHbId roa. Ecim panee npemocTtaBiieHHas HHOOPMAIHAS OCTAaACh
0e3 n3MeHeHuH, TapKIKUCTaH YBEIOMIISIET 00 ITOM.



TamKuKUCTaH TPEJOCTaBIsAeT ATEHTCTBY A0 15Mas  Kaxjaoro rojaa wuHGOPMAIHUIO,
OTIpEICTICHHYI0 B CTaThe 2.a.vi) b) W C), 3a mepuoia, OXBAaTHIBAIOIINN TIPEIIICCTBYIOIIHMA
KaJICHJAapHBIA o,

TamKUKUCTaH €XKEKBapTATbHO IMPEAOCTAaBIsACT ATEHTCTBY MH(MOPMAIHIO, OIPEACICHHYIO B
cTathbe 2.a.ix) a). OTta mHpOpMAaLuUs MPEIOCTABIACTCS B TEUCHUE MISCTHACCATH AHEH IMocie
OKOHYaHUsI Ka)KIO0TO KBapTaa.

TamKUKUCTaH TPEOCTaBIsIeT ATEHTCTBY HH(OPMAITUIO, OTIPEACIICHHYIO B CTaThe 2.a.Viii), 3a
180 mHEW 1O oOCyIIeCTBIICHUS HaibHEHIIe o0paboTku, W 1m0 15 mMas Kaxaoro roma
uHPOpMaMI0 00 W3MEHEHHSIX MECT HaxXOXJCHUS 3a T[EpPHOJl, OXBaTHIBAIOIIUI
MPENIECTBYIOMIMI KaJleHIapHbIH TO/I.

TamkukucTan W ATEHTCTBO [JOTOBAapHUBAIOTCSI O BPEMEHH W YacTOTE INPENOCTaBIICHUS
UH(QOpMaIH, ONIPEACTICHHON B cTaThe 2.a.11).

TamKuKHUCTaH MPEJOCTaBIsieT ATEHTCTBY HH(OpMAIHIO, ONIpeeNIeHHYIO B cTaThe 2.a.iX) b), B
TE4EHHE LIECTHIECSTU IHEH Mocie MOCTYIUIEHH 3a1poca 0T ATEHTCTBa.

JIOTIOJTHUTEJILHBII IOCTYII

Cratbs 4

HI/I)KCCJ'IGZ[y}OIlICC IIPUMCHSCTCA B CBA3UM C OCYIICCTBJICHHEM JOIIOJIHHUTCIBHOTO OOCTyIla B

COOTBETCTBHUHU CO cTaThel 5 HacTosero [Iporokona:

a.

ATCHTCTBO HE CTaBHUT nejm MCXaHUCTUYCCKHU WM  CHUCTCMATUUYCCKU  IPOBCPATH
I/IH(l)OpMa]_[I/IIO, (0) KOTOpOﬁ TOBOPUTCS B CTATHC 2, OJJHaKoO ATCHTCTBO UMECT JOOCTYII K:

1) M000MY MECTy HaxOXAEHHsS, O KOTOPOM TOBOPHUTCS B cTaThe S5.a.1) WM ii), Ha
BBIOOPOYHOIl OCHOBE C [EJNBI0 OOECIIEUEHHs YBEPEHHOCTH B OTCYTCTBUH
He3asBJICHHBIX SIEPHOTO MaTepuala 1 JesTeIbHOCTH;

ii) m000My MECTy HaXOXKJIEHHS, 0 KOTOPOM TOBOPHUTCS B cTaThe 5.b. mim c., B memsix
pEIICHUsT BOMPOCA, CBI3AHHOTO C MPABWJIBHOCTBIO W TIOMHOTOW WH(OpMAIWH,
MPEIOCTaBIICHHOH B COOTBETCTBHHM CO CTaThed 2 WM B IIENAX YCTpaHEHUS
HECOOTBETCTBHS, CBA3aHHOTO C 3TOH MH(OpPMAaIIHECH;

1ii) mo00My MECTy HaXOXKIEHHS, O KOTOpPOM TOBOPHUTCS B CTaThe 5.a.1il) B TOM
CTETNIEHU, B KOTOPOH 3TO HEOOXOAMMO ATEHTCTBY ISl MIOATBEPXKICHUS TS IIeTeit
rapaHTHi 3asBiIeHns TaPKUKHUCTaHa O CTaTyce YCTAaHOBKH MITM MECTa HaXOXKIEHUS
BHE YCTAHOBOK, TJI€ paHee OOBIYHO WCIIOIB30BAJIICS SJICPHBIA MaTepuai, Kak
CHSATBIX C DKCIUTyaTallny.

i) 3a UCKII0YEHHEM CITy4yaeB, YKa3aHHBIX B MYHKTE ii) HM)Ke, ATEHTCTBO HalpaBIsieT
TamKUKucTaHy TpeaBapUTEIbHOE YBEAOMIIEHHE O JOCTYIIE MO KpailHed mepe 3a
24 yaca;

ii) B OTHOIICHHWH JTOCTYIIA K JIFOOOMY MECTY Ha IUIOMIAIKe, KOTOPHIH 3amparimBacTcs B

COYETAHWH C TOCEHICHUAMH IS TMPOBEPKH MH(POPMAIUH O KOHCTPYKIIMH HIU C
MHCITEKIUAMU JUIS CHENWAILHBIX IeJIed Wi OOLIYHBIMU WHCIEKIMAMHU Ha JTOM
MUIOINAKE, CPOK MPEABAPUTEIILHOTO YBEIOMIICHUS, €CId ATEHTCTBO 00pamnaercs ¢
3ampocoM 00 3TOM, COCTaBjIseT, 10 KpaiHed Mepe, JBa dYaca, OIHAKO B
HCKJIIOYUTEIBHBIX 00CTOSITEIBCTBAX, MOXKET COCTABUTh MCHEE JABYX YaCOB.



[IpeaBapurenbHOe YBEIOMIICHHE HAIMpPaBISECTCS B MUCBMEHHOM BHUAE U B HEM KOHKPETHO
YKa3bIBAIOTCS TMIPUYUHBI JOCTYIIA U AESTETbHOCTh, KOTOpas MOJDKHA OBITh OCYIIIECTBIEHA BO
BpEMSI TaKOTO JAOCTYIIA.

B cnydae Bompoca WM HECOOTBETCTBUS ATEHTCTBO MPEAOCTABISET TalKUKUCTaAHY
BO3MOXHOCTh JIaTh pa3bsICHEHWE W CIIOCOOCTBOBATH PEIICHUIO HTOTO BOIpOCAa WU
YCTPAaHEHHIO ATOTO HECOOTBETCTBHA. Takas BO3MOXHOCTh OyAET NpEeAOoCTaBIATHCS IO
HalpaBJeHHUs 3ampoca O JOCTYINE, €Cld TOJbKO ATEHTCTBO HE COYTET, YTO 3aJepXKKa B
MPEIOCTAaBIICHUH JIOCTYIIa, BO3MOXHO, HAHECET YIIepO IIeNTH, C KOTOPOH 3arpalimBaeTcs: STOT
noctym. B nro6oM ciiyyae ATEHTCTBO HE JieNaeT KaKuX-1u00 BHIBOJOB B OTHOIICHUH BOITPOCA
WIM HECOOTBETCTBHUS JO TeX MOp, MoKa Ta/KMKuUCTaHy He OyAeT IMpenocTaBlieHa Takas
BO3MOXKHOCTb.

Ecnmu ¢ TamKuKUCTaHOM HE AOCTHUTHYTO HMHOM JOTOBOPEHHOCTH, MOCTYI OCYIIECTBISACTCS
TOJBKO B TEUCHHUE OOBITHOTO pabovero aHs.

TamKuKkrcTaH UMEeT MPaBo Ha COMPOBOXKIACHUE WHCIEKTOPOB ATEHTCTBA BO BpEMs JOCTYIIa
MpencTaBUTeNsIMN Ta/PKUKUCTaHA TIPU YCIIOBHH, YTO 3TO HE 3aJep)KMBACT BBHIMOJHEHUE
WHCTIIEKTOpaMH CBOMX (WYHKIMH WM HHBIM 00pa30M He TPEMSATCTBYET 3TOMY.

Cratpg 5

TamKkuKUCTaH MPEeAOCTaBIsieT ATEHTCTBY AOCTYII K:
1) mo0oMy MeCTy Ha IUIOILAJIKE;

ii) JIIO00MY MECTY HaXOXKICHHs, OmnpeaecHHOMY TaKUKHCTAaHOM B COOTBETCTBHH CO
cTatbeil 2.a.v)-viii);

1ii) M000# CHATOW C JKCIUTyaTalldd YCTAaHOBKE WIIH CHSATOMY C JKCIUTyaTalldd MECTy
HAXOKJICHUS BHE YCTAHOBOK, I'Ic paHee 00BIYHO MCIIOIB30BAJICS SACPHBIA MaTepHall.

M000MYy MECTY HAaxXOXKJICHHs, ONpeieieHHOMY TaUKHKHCTAHOM B COOTBETCTBHH CO
cTaTheii 2.a.1), cTatbel 2.a.1v), cTaTheit 2.a.iX)b) wim cratbel 2.b., MOMUMO TeX, 0 KOTOPBIX
TOBOPHUTCS B IIyHKTE a.i)) BBIIIEe, NPH YCIOBUH, 4YTO, €CIM TaPKUKHCTaH HE WMECT
BO3MOXKHOCTH TPEJOCTaBUTh TaKO# MocTym, TaKUKUCTaH NpUjlaracT BCe pa3yMHBIC YCHITHS
JUIE HE3aMEJUTMTENILHOTO YIIOBICTBOPEHUSI TpeOOBaHWH ATEHTCTBA C IOMOIIBIO HHBIX
CpEJICTB.

T000MY MECTY HaXOXJICHHS, ONIPECTICHHOMY ATEHTCTBOM, TIOMUMO T€X MECT HAXOXKACHHUS, O
KOTOPBIX TOBOPHUTCS B ITyHKTax a. M b. BBIIE, B MEIAX 0TOOpa MpoO OKpPYKAIOIMICH Cpembl B
KOHKPETHOM MECT¢ HAXOXKICHUS  TIPH YCIOBHH, YTO, €ClIM TaUKHKHCTAH HE WMEET
BO3MOXKHOCTH TIPEJOCTaBUTh TaKO# MocTyr, TaKUKUCTaH NpUjIaracT BCe Pa3yMHBIC YCHITHS
JUTSL HE3aMEIITUTEIILHOTO YAOBICTBOPCHHS TPEOOBaHUN ATEHTCTBA B MPUICKAIIUX MECTax
HAXOXKICHUS WU C IIOMOIIIBIO HHBIX CPEJICTB.

Crartbs 6
IIpu oCyIIeCTBICHHH CTAThH 5 ATEHTCTBO MOKET BBINIOJIHATH CACIYIOIINE BUIbI ICATCIBHOCTH:

B oTHOmIEHNH qOCTyIa B COOTBETCTBUU CO CTaThel 5.a.1) WM iii): BU3yalbHOE HAOJIOACHUE,
oTOOp MpOO OKpYXKAWINEH Cpelbl,  WCIOJIb30BAHHE YCTPONCTB I OOHapyXKeHHS U
U3MEPCHHS pajJMallii; OICYaThiBaHUE W TPUMCHEHUE JIPYTUX WICHTUQUIMPYIOIIUX U
YKa3bIBAIOMIMX HA BMENIATEILCTBO YCTPOMCTB, OMNpPEICICHHBIX B J{OMOJHUTENBHBIX
MOJIOXKEHUAX; M IPUMEHEHHE APYI'MX OOBEKTUBHBIX MeEp, TEXHHUYECKas OCYyLIECTBUMOCTb
KOTOPBIX ObIJa TMOATBEP)KIACHA W HCIONB30BaHUE KOTOPBHIX ObLIO coriiacoBaHo CoBeToMm
yopaBsromux (B AaibHeWeM nMeHyeMbM "CoBeToM') W TOCiIe KOHCYJIBTAIlUH MEXKIY
ArentcTBOM U TalKUKUCTAHOM.



b. B oTHoOmeHwm mocTyma B COOTBETCTBMM CO CTaThell 5.a.ii):  BHU3yaJbHOE HAONIO/ICHUE;
MOJICYET YYETHBIX €ANHUIL AAEPHOTO MaTepHalia; Hepa3pymaroliie n3MepeHus: u 0T0op mpoo;
UCIIOJIb30BaHHUE YCTPOMCTB [ OOHAPY>KEHHUS M HM3MEPCHUS Pajfiallii;, U3y4YeHUE YUETHBIX
JIOKYMEHTOB, KacaloIUXCs KOJMYECTBa, MPOUCXOXKACHUS U pa3MEelIeHHs] MaTepraia; oToop
npo0 OKpYXKAWIIEH Ccpelnbl; W TNPUMEHEHUE JIPYTHX OOBEKTUBHBIX MEp, TEXHUYECKas
OCYIIECTBUMOCTh KOTOPHIX ObLIa TOATBEPXKJCHA U WCIONB30BAHUE KOTOPHIX OBLIO
corsacoBaHo COBETOM U MOCIE KOHCYJIbTAUN MEXAY ATEHTCTBOM U TaKUKUCTAHOM.

c. B oTHollleHMHM IOCTyIa B COOTBETCTBUU CO CTarhell 5.b.. BU3yanbHOe HaOmromeHue; oToop
mpo0 OKpyKaloImeld cpenbl; HCIOIb30BaHUE YCTPOWMCTB UIsi OOHApY)KEHHS M W3MEPEHHS
panuanuy; M3ydeHHe KacalolUXCAd TapaHTHH MPOM3BOACTBEHHBIX M OTIPY30YHBIX YYETHBIX
JIOKYMEHTOB, M TPHMEHCHUE JPYruX OOBCKTHUBHBIX MEp, TEXHHUYECKAs OCYIIECTBUMOCTh
KOTOPBIX OBLIAa MOATBEPXKICHA M HCIOJB30BAHUE KOTOPBIX OBUIO coriacoBaHo COBETOM H
MOCJIETYIOUINX KOHCYIbTAMA MEKIYy ATEHTCTBOM U TaKUKHUCTAHOM.

d. B oTHOmIEHNN HOCTyNa B COOTBETCTBHH CO CTAaThEH 5.C.: 0TOOpP Mpo0 OKpyXKaromiei cpeasl u
B cITy4ae, eciii Pe3yIbTaThl He TIO3BOJISIOT PEUINTH BOIIPOC UM YCTPAHUTH HECOOTBETCTBUE B
MEeCTe HaxOXKJIEHHUS, OMNpEeJeIeHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaThei 5.c.,
UCTIOJh30BAaHHE B 3TOM MECTE€ HAXOXJICHUS BH3YaJbHOTO HAOIIOJCHUS, YCTPOWCTB IS
OOHapy)XeHHS W W3MEPCHHUS paJWaldd ¥ MPUMEHCHUE 10 COTJIACOBAHUIO MEXKIY
TamKUKUCTaHOM U ATEHTCTBOM JIPYTHX OOBEKTHBHBIX MEp.

Cratbs 7

a. ITo mpocrbe Tamkukumcrana ATeHTCTBO W TaKWKHCTaH IOTOBAPUBAIOTCS B OTHOIICHHH
peryimpyemMoro MocTyma B paMmKax Hacrosmiero lIporokoma c 1menpio mpemoTBpamieHus
PAacKpBITUSI YYBCTBHTEIBHOH C TOUYKM 3PEHHUS SACPHOTO PACHpPOCTpAHCHHS WHGOpPMAIIHH,
BEHITIOJIHEHUsT TpeOOBaHUiI 0Oe30MacHOCTH WM (DU3MYSCKOW 3allUThl WIH C  IENBI0
oOecriedeHusT 3alUThl HAXOMSIICHCS B YacTHOM COOCTBEHHOCTH WM KOMMEPYECKH
YYBCTBUTENBbHOW WHOpManuu. Takue JIOrOBOPEHHOCTH HE TMPEMSTCTBYIOT ATEHTCTBY
OCYIIECTBISTh JAEATEIBHOCTh, KOTOpas SBISIETCS HEOOXOauMOW UIsi  oOecreyeHus
yOequTeNbHOW yBEpEHHOCTH B OTCYTCTBHHM HE3asABICHHBIX SAEPHOTO MaTepuaia |
JISATEIILHOCTH B COOTBETCTBYIOIIEM MECTE HAaXO0XICHUS, BKIIFOUAsl pEIICHUE JTF0O0TO BOIPOCa,
OTHOCSIIETOCS K MPABWJIBHOCTH U TMOJIHOTE MH()OPMAINK, O KOTOPOW TOBOPUTCS B CTaThe 2,
WM yCTPAaHEHHUE HECOOTBETCTBUS, OTHOCAIIETOCS K 3TOW HH(OPMAIIVH.

b. TaUKHUKHCTaH MOXET TIPU TPEIOCTABICHUN HWHPOPMAIIUK, O KOTOPOI TOBOPUTCS B CTAThE 2,
UHPOPMHUPOBATh ATEHTCTBO O MECTax Ha TUIOMIAJIKE WM B MECTEC HAXOXKICHUS, HA KOTOPBIX
MOJKET IPUMEHSTHCS PETYIUPYEMBIN TOCTYII.

C. I[O BCTYIUUICHUA B CUITY JTIOOBIX HCO6XO,Z[I/IMI>IX I[OHOJ'IHI/ITCJ'IBHBIX MIOJIOKCHUI Ta,Z[)KI/IKI/ICTaH
MOXECT HpI/I6€I‘HyTI> K pCryJupoBaHUI0 OOCTyIMa B COOTBCTCTBUHU C IIOJIOXKCHHUAMMU ITYHKTA a.
BBIIIIC.

Cratbs 8

Hwuuro B Hacrosimiem [Ipotokone He npenaTcTByeT Ta/UKUKNUCTaHy MPEIOCTABIATh ATEHTCTBY
JOCTYIl K MecTaM HaXOKAEHHS B JOMOJHEHHE K TeM, O KOTOPBIX TOBOPHUTCS B CTAaThsX 5 M 9, WM
MIPOCUTh ATEHTCTBO O NPOBEICHUU ACATEIHHOCTH IO MPOBEPKE B KOHKPETHOM MECTEe HAaXOXICHHS.
ATEHTCTBO He3aMeUIMTENbHO IMpujlaracT BCE€ pa3yMHBbIE YCHJIMS AJSl OCYLIECTBICHHUS JCHCTBUHA B
COOTBETCTBHH C TaKOW MPOCHOOH.



Cratpg 9

TamKUKHCTaH TPEAOCTABISIET ATEHTCTBY JOCTYI K MECTaM HaxOXJICHHS, ONpPECICHHBIM
AreHTCTBOM I 0TOOpa MPO0 OKPY’KAIOIIEH Cpelbl Ha OOMIMPHON TEPPUTOPHH, MPU YCIOBHH, YTO
eciii Ta/pKUKUCTaH HE HMEET BO3MOXKHOCTH TMPEJIOCTaBUTh TakoM JocTym, TO TamKUKUCTaH
MpUJIaraeT BCE pasyMHbIC YCWIUS JUIsl yIIOBJICTBOPEHUS TpeOOBaHMI ATEHTCTBA B allbTEPHATUBHBIX
MECTaX HaxXOXJCHHUSA. ATCHTCTBO HE 3alpallMBacT TaKOW JOCTYI JO TeX IOp, IMoKa OTOOp mpod
OKpYXaroIel cpelbl Ha OOIIMPHON TEPPUTOPUH W TMPOLCAYPHBIE MEPHI JUIS €ro NMPOBEACHUS HE
on106peHsl COBETOM M HE MPOBEICHBI KOHCYIBTAIMU MEXTy ATEHTCTBOM U Ta/DKUKHCTAaHOM.

Cratps 10

ArentcTBo HHGOpMHUPYET TaHKUKUCTAH O:

a. JlesTenpHOCTH, OCYITICCTBIICHHON B paMKax Hacrosmiero [IpoTokoma, BKIOYas NEATCILHOCTD
B OTHOIIEHWH JIOOBIX BOMPOCOB WJIM HECOOTBETCTBHM, KOTOPHIE ATEHTCTBO [OBEIO IO
cBeleHuss TalKuKWCTaHa, B Tpelneiax IIECTUACCATH JHEH IOCle  OCYIIECTBICHUS
ATEHTCTBOM 3TOH JIEATEIHLHOCTH.

b. P €3yJjibTaTax ACATCIIbHOCTH B OTHOILICHUU TIFOOBIX BOIIPOCOB UJIN HGCOOTBCTCTBI/Iﬁ, KOTOpHBIC
AreHTCTBO JOBCJIIO OO0 CBCACHMHA TaI[)KI/IKI/ICTaHa, 0 BO3MOXHOCTHU CKOpPEE, HO B JI000M
CJIydac B TCUCHHUC TpUALATU ,Z[Hef/i MOCJIC MOJTYUCHUA ATCHTCTBOM 3THX PE3YyJIbTATOB.

C. BI:IBO,[[aX, KOTOpPBIC OHO CHACIAJIO B PE3YJIbTATC cBocH JCATCIBHOCTH B COOTBECTCTBHUU C
HaCTOAIIUM HpOTOKOJ'IOM. Takue BbIBOJBI MPEAOCTABIAKOTCA CKECTOAHO.

HA3HAYEHUE MHCIIEKTOPOB ATEHTCTBA

Cratba 11

a. 1) I'enepaneHBIl  AupeKTOp yBemoMisieT TamkukuctaH 00 yrBepxkacHnn CoBeToM
JM000r0 TOJHKHOCTHOTO JIMIA ATEHTCTBA B KauyeCTBE HHCIIEKTOpA IO TapaHTHSM.
Ecnu Tamkukucran He u3Bellaer ['eHepalbHOrO AMPEKTOpa O CBOEM OTKJIOHEHUH
TaKOTro JIOJDKHOCTHOTO JIMIIA Kak WHCIEKTopa Juis TalKUKUCTaHa B TEYCHUE TPEX
MECSIIEB MMOCIIC MONYYCHUs YBEAOMICHHUS 00 yTBepxaeHun COBETOM, MHCIIEKTOpP, O
KOTOPOM TakuM 00pa3oM yBeJAOMJICH Ta/pPKUKHCTaH, CYUTACTCS HA3HAYCHHBIM B
TamxukucTam;

i) 'enepanbHBIl AUPEKTOP, ACUCTBYS B OTBET Ha MpochOy Ta/KWKWCTaHA WK T10
COOCTBECHHOM WHHIIMATHBE, He3aMeIIUTEabHO HHpopMupyeT TamkukucTad 00
OT3bIBE HAa3HAYCHMs JIIOOOr0 JOJDKHOCTHOTO JIMIlA B KAauyeCTBE HHCIEKTOpA IS
TamKuKHCTaHA.

b. YBenmomieHHE, O KOTOPOM TOBOPUTCS B IIYHKTE a. BBINIE, CYHTACTCS IOTYYCHHBIM
TamKUKUCTAaHOM dYepe3 CeMb JHEHW T1I0Cie MdaThl HalpaBJICHUS ATEHTCTBOM TaKOTO
yBenomiieHUs TapKUKUCTaHy 3aKa3HOU KOPPECTIOHACHITUEH.

BU3bI
Cratbsa 12

TamKkukrcTaH B TEYEHHE OJHOTO MeEcsIa TMocje MOMy4deHHs 3ampoca 00 3TOM B ciydae
HEOOXOJUMOCTH TPEJOCTABISICT YKAa3aHHOMY B TaKOM 3allpoce Ha3HAUYEHHOMY WHCIIEKTOPY
COOTBETCTBYIOIIME MHOTOKPATHBIC BBE3/IHBIC/BHIC3HBIC W/WIM TPaH3UTHBIC BHU3BI, KOTOPEIC
oOecrnevaT MHCIIEKTOPY BO3MOXKHOCTh BbE3/1a U MPEOBIBAHUS HA TEPPUTOPUN TaPKUKHCTaHA B IEISIX
BEITIOJTHEHUS ero/ee GpyHKIwi. JItoObie TpeOyemble BU3BI JEHCTBUTEIHHBI B TCUCHUE HE MEHEE OJTHOTO
roja W B Clydae HEOOXOIUMOCTH BO30OHOBISIOTCS Ha TEPUOJ Ha3HAUEHHWS WHCIIEKTOpa B
TamKuKuCTaH.



JOITOJIHUTEJIBHBIE [TOJIOKEHU A

Cratbs 13

B tex ClIydasaXx, Koraa Ta,[[)KI/IKI/ICTaH WIH ATEHTCTBO YKa3bIBalOT Ha HCO6XO,I[I/IMOCTB
OnpeaciInuTbG B I[OHOJIHI/ITCHLHBIX TTOJIOKCHUAX, KaKHUM o6pa30M CJICOYET MPUMCHATH MCPhI,
H3JI0KCHHBIC B HACTOAIICM HpOTOKOHe, TamxukucTan B ATEHTCTBO COIIACOBBIBAIOT TaKHE
I[OHOJIHI/ITCJILHBIC MOJIOKEHUSI B TEUYCHHWE MACBSIHOCTAa MHEH IIOCIIe BCTYIIUICHUA B CHIIY
HaCTOAICTO HpOTOKOJ’Ia nin, B TCX ClIydasaX, KOrjJa YyKa3aHUC Ha HeO6XO,Z[I/IMOCTI> TaKHuX
I[OHOJ'IHI/ITCJ'ILHBIX IIOJIOKEHHI Ta€TCs IOCHC BCTYIJICHUA B CUJIY HACTOALICTO HpOTOKOJ'Ia, -B
TCUYCHUC ACBAHOCTA ,Z[Hefl IMOCJIC AaThl TAKOI'O YKa3aHUs.

Jlo BCTymieHUST B CHJIy JIOOBIX HEOOXOMMMBIX JIOTIOMHUTETHHBIX TOJOKCHUH ATEHTCTBO
MMEET MPaBO MPUMEHSATH MEPHI, U3JI0KEHHBIE B HacTosmeM [IpoTokore.

CHUCTEMEBI CBA3U

Cratps 14

TamKuKHUCTaH JaeT paspelieHne ATeHTCTBY CBOOOIHO HCIOB30BATh IS CIYXEOHBIX Ieeit
CHUCTEMBI CBSI3M MEXIy HUHcIekTopamMu AreHTcTBa B Tamxukucrane u lleHTpanbHBIMU
VUpeXKICHUSIMA ~ ATEHTCTBAa W/mwiu PermoHambHbIMH  OIOpPO, BKIIIOUas Tieperady B
HCaBTOHOMHOM WJIA aBTOHOMHOM pEXUME HH(POPMANUHU, TOCTYMAIOMEH OT YCTPOMCTB
AreHTCTBa Ui COXpaHEHHS W/WIM HAONIONEHWS WINM M W3MEpeHuid, u obecrednBaeT
3aIATY TAKOW CBSI3W. ATEHTCTBO IIOCJIE KOHCYNbTanuid ¢ TaKUKHCTAaHOM HMMEET IPaBoO
WCIIOJIb30BaTh YCTAHOBJICHHBIE HA MEXKIYHAPOAHOM YPOBHE CHCTEMBI MPSMON CBSA3H, BKIFOUAS
CITyTHUKOBBIE CHCTEMBI M JPYTUe BUABI JaJIbHEU CBSA3M, HE UCHOJb3yeMble B TaKUKUCTaHE.
ITo mpock6e TamxukucTaHa WM ATEHTCTBA TOJPOOHOCTH, KAaCArOIIMECsS OCYIIECTBICHUS
9TOT0 MYHKTa B OTHOLICHUU TMepeJayd B HEABTOHOMHOM WJIM ABTOHOMHOM PEXKHUME
UHQOPMAIIH, TOCTYNAIIEH OT YCTPONUCTB ATEHTCTBA JJIsi COXPAHCHUS /WM HAOIIOICHUS
WM JUT U3MEPEHHH, OTIPEIENIIOTCS B JlOTTOTHUTENFHBIX MTOJIOKECHUAX.

[Ipu ycTaHOBIeHNH CBSI3M U Iepeaade HH(PpOpPMaNnu, Kak 3TO MPeIyCMaTPUBAETCS B ITyHKTE a.
BBIIIIC, HAJUICKAIUM 00pa3oM yUYUTHIBACTCS HEOOXOIUMOCTH OOECICUCHUS 3allHTHI
uHGOPMAITUH, SBISAIONIECS OOBEKTOM COOCTBEHHOCTH, WIIM KOMMEPYECKH YYyBCTBUTEIIBHOM
uHGOpPMAIK WK TOH HHOOPMAIIUN 0 KOHCTPYKITUH, KOTOPYIO Ta/pKUKUCTaH cYUTaeT 0co00
YyBCTBUTEIHHOM.

3AILLIATA KOHOWUJEHIIMAIBLHON NTHOOPMAITNHN

Cratpg 15

ATEHTCTBO TIONJCPKUBAET CTPOTHH pexuM obecriedueHUsT H(H(OEKTUBHON 3aIUTHl  OT
PACKpBITHSI KOMMEpPYECKHX, TEXHOJIOTHUECKMX W TPOMBIIUICHHBIX CEKPETOB W JIPYToif
KOH(QUACHIMAIBHON HH(OpMAIUU, KOTOpas CTAHOBUTCS €My H3BECTHOM, BKIIIOYAs TaKYHO
WHPOPMAITUIO, KOTOpas CTAHOBHUTCS W3BECTHOH ATEHTCTBY B XOJI€ OCYIICCTBICHUS
Hactosero [Iporokoua.

PC)KI/IM, O KOTOPOM TOBOPHUTCSA B ITYHKTC a. BBIIIC, BKIIIOYACT, B YACTHOCTH, ITOJIOXKCHHUA,
OTHOCAIIHUECA K:

1) Oo0IMM TPHWHIMIIAM W CBSI3aHHBIM C HHMH MepaM II0 OOpamieHWio ¢
KOH(UICHIIUATHHON HH(POpMaLIHEH;

i) YCIOBUSM  HaliMa TMEpCOHana, KacarolluMci  3allUThl  KOH(UACHIHAIBHOM
nHpOpMaLUY;



iii) nporeaypaM B - CIydasX ~HApPYNIGHHH WM TPEANOJaracMbIX  HapyIICHWH
KOH(GHUICHIUATBHOCTH.

PexxuM, O KOTOpPOM TOBOPUTCSI B TIYHKTE . BBINIC, YTBEPXKIACTCS W TEPUOTHYECKH
paccmatpuBaeTcs CoBeTOM.

MMPUJIOXKEHUA

Cratps 16

IIpunoxxennss k Hacrosiemy IIpoTokonmy SBISIOTCS €ro HEOTHEMIIEMOM YacThio.  3a
UCKJIIOYEHHEM ILiesield BHeceHWs mompaBok B Ilpumoxenwus, tepmun "IIpoTokon", xak oH
yrnoTpeOisieTcss B HACTOSILEM JOKyMeHTe, o3HauyaeT llporokon u Ilpuioxkenus, BmecTe
B3ATHIE.

B nepeueHpb BUIIOB AeATENBHOCTH, YKa3aHHBIX B [Ipunoskenun I, u nepedeHp 000pyaoBaHUS U
Marepuana, ykazaHHBIX B IIpmnoxenuu II, CoBeToOM MOTYyT BHOCHUTHCS TIOTPABKH TIO
pexoMeHnanuu co3anHoi CoBeTOM pabodeid TpyMIbl 3KCIIEPTOB OTKPHITOTO cocTaBa. JIrobas
TaKas IoMpaBKa BCTYIAET B CUIIY Yepe3 UeThIpe MecAlia rmocie ee npuasaTis CoBEeTOM.

BCTVYIIUIEHUE B CUJTY
Cratbsa 17

HaCTOFH_LII/Iﬁ HpOTOKOJ’I BCTYyIIaCT B CUJIy B ICHb, KOT'1a ArcHTCTBO IMMOJIy4HUT OT Ta,[[)KI/IKI/ICTaHa
IMMCBMEHHOC YBCAOMJICHHE O TOM, 4YTO 3aKOHOOATCJIBHBIC W/HIIH KOHCTUTYHUHOHHBIC
TpCGOBaHI/IH TaI[)I(I/IKI/ICTaHa, HCOGXOZ[I/IMLIG IJ1d BCTYIUICHHA B CHUJTY, BBITIOJITHCHBI.

TamKkuKucTaH MOXKET B JII000€ BpPEMS J0 TOTrO, KaK HAcTOSIINH [IpOoTOKON BCTYNHUT B CHITY,
3asIBUTh, 4TO Ta/DKUKKICTaH OyAeT NPpUMEHSTh HacTosuil [[poTokos Ha BpeMEHHOH OCHOBE.

T eHepaHLHLIﬁ AUPCKTOP HC3aMCIJIUTCIILHO I/IH(l)OpMI/IpyeT BCC TOCydapCTBa - YYICHBI
AreHTCTBA O JIIOOOM 3asMBICHUH O MPUMCHCHUN HACTOSALICTO HpOTOKOHa Ha BpeMeHHOﬁ
OCHOBE U O €T0 BCTYIUICHHUU B CUITY.

OIIPEAEJIEHUSA

Cratps 18

Hns neneit Hactosero [IpoTokona:

OTHocsecs K SACPHOMY TOIUIMBHOMY IHMKIY HAYYHO-HCCIIENOBATEIbCKHE W OMBITHO-
KOHCTPYKTOPCKHE pabOThl 03HAYAIOT JACATEIBHOCTb, KOTOpas KOHKPETHO OTHOCHTCS K
T000MY acreKTy pa3paboTKH Mpollecca WA CUCTEMBI JTF000T0 U3 CIIETYIOIIETo:

- KOHBEPCHUH SIEPHOTO MaTepuaa,
- oboramieHus sIepHOro MaTepHaa,
- W3TOTOBJICHUS SICPHOTO TOILIHBA,
- pPEaKkTopoB,

- KPUTHYECKUX COOPOK,

- 1epepabOTKH 5IePHOTO TOILIHBA,

- 00paboTKu (HE BKJIIOYAS TEPECYNAKOBKH WM KOHIWUITMOHHPOBAHUS, HE
IpPeyCMaTPUBAIOLIEIO  pa3feiICHUs UIEMEHTOB, UL XPaHEHUs WIN
3aXOpPOHEHHsI) OTXOJOB CPEOHEr0 WM BBICOKOTO YpPOBHS aKTUBHOCTH,
coJep KaIlX TTYyTOHHH, BBICOKOOOOTallIeHHBIN YpaH Wi ypaH-233,
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HO HC BKJIIOYAKOT ACATCIbHOCTH, OTHOCAIIYIOCA K TCOPCTUYCCKUM HIIN (byH,I[aMCHTaJ'IBHLIM
Hay4YHBbIM HMCCJIICAOBAHHAM HJIM K HAYYHO-UCCICAOBATCIbCKHM U OIIBITHO-KOHCTPYKTOPCKHUM
pa60TaM 1o IIPOMBIIIIICHHBIM IIPUMCHCHUAM pPagnuou30TOIIOB, MCIHUIINHCKUM,
TUAPOJIOTHICCKUM U CEIIbCKOX035IUCTBEHHBIM IIPUMCHCHUAM, HU3YUCHHUIO MMOCJICACTBUN IS
300pPOBLA U OKPY)KaIOH_ICf/i Cp€Abl U IO YCOBCPUICHCTBOBAHNIO TCXHUYCCKOT' O O6CJ'Iy>KI/IBaHI/ISI.

Ilnomanka o3Ha4YaeT TEPPUTOPHIO, TPAHUIBI KOTOPOH ompeaencHbl TaIKUKUCTaHOM B
COOTBETCTBYIOIICH WH(GOpMAIMK O KOHCTPYKIIUM YCTAaHOBKH, BKJIIOYAs OCTAHOBIICHHYIO
YCTaHOBKY, a TaK)K€ B COOTBETCTBYIOIIEH HH(POPMALIMU O MECTE HaXOXJACHUS BHE YCTAaHOBOK,
rae OOBIYHO MCTOIB3YETCs SAEPHBIM MaTepual, BKIIOYas 3aKPBITOE MECTO HAaXOXKICHUS BHE
YCTaHOBOK, TJie paHee HWCIIONb30BaJCS SIIEPHBI Marepual (KOTOphIe OTpaHHYHUBAIOTCS
MeCTaMU HaXOXKJICHHUSA, TJIC UMEIOTCS TOpsSYUe KaMephl WU OCYIIECTBISIACH NEATEIBHOCTD,
CBs3aHHAs C KOHBEpCUEH, Oo0oraleHueM, HM3TOTOBICHHEM WM Tepepa0OTKON TOIUIMBA).
[Tnomanka BKIItOYaeT TakkKe BCe OOBEKTHI, COBMECTHO Pa3MEIICHHBIC C YIIOMSHYTHIMU BEIIIIC
YCTaHOBKOM WJIM MECTOM HaXOXICHHS, C IIeNBI0 TPEIOCTABICHHUS WA HCIIOIb30BaHUSI
CYIIECTBEHHBIX CpEJICTB O0CCleUeHNsl, BKIIOYas:  TOpsS4YMe Kamepbl st OO0pabOTKH
00Jy4eHHBIX MaTepHANIOB, HE COAEP KALINX SACPHBIA MaTepHall; yCTaHOBKHU sl 00paboTKH,
XpaHEHUs U 3aXOpOHEHUS OTXOJOB; a TaKKe 3JaHus, CBS3aHHBIE C COTJIACOBAHHOU
JIeSATEIILHOCTEI0, OTIpe/ieIeHHO Ta)KUKHCTaHOM B COOTBETCTBHUU CO CTaThel 2.a.1V) BHIIIIE.

CHATas ¢ SKCIUTyaTallMd YCTAHOBKA WM CHATOE C JKCIUTyaTallMd MECTO HAaXOXKICHWS BHE
YCTAaHOBOK O3HAYAIOT OOBEKT WIIM MECTO HAXOXKJCHHS, HAa KOTOPBIX JIEMOHTHPOBAHBI WIIN
C/IeJaHbl HENPUTOJHBIMH K OKCIUTyaTallid OCTAaBIIMECS KOHCTPYKIIMHU W 00OpyIOBaHUE,
BaKHBIE IJIs1 ee(ero) WCIONB30BaHUA, TaK YTO OHA(OHO) HE HWCITONB3YETCS IS XpaHEHHUS
SIIEPHOTO MaTepualia U HE MOXKET Jalice HCIIOJIB30BaThCS Il OOpalleHHs C SACPHBIM
MaTepUaioM, ero 00pabOTKY UM UCITOJIL30BAHUS.

OcraHoBICHHAs YCTAHOBKA WM 3aKPBITOC MECTO HAXOKJEHHWsS BHE YCTAaHOBOK O3HAUYaIOT
00BEKT WM MECTO HaXOXKIACHHSA, DKCIUTyaTalllsl KOTOPBIX MpeKpaimeHa U U3 KOTOPBIX U3BAT
SJIEPHBII MaTeprai, HO KOTOPBIE HE CHATHI C AKCILTyaTalliy.

BricokooboramneHHbIi ypaH 03Ha4aeT ypaH ¢ oboramieHneM Mo u3oTomy ypaH-235 20% wmu
BEIIIIC.

OT06op npol OKpy>karoliel cpelibl B KOHKPETHOM MECTE HaXOXJICHUs O3Ha4yaeT OTOOp mpod
OKpYXaroIel cpenbl (Hampumep, BO3yXa, BOJBI, PACTUTEILEHOCTH, TOYBBI, 3arps3HCHUIN) B
OTIpEICTICHHOM ATEHTCTBOM MECTE€ HaXOXKICHHUS M HEIMOCPEACTBECHHOW OJIM30CTH OT HETO C
IIEJTBI0 CONEUCTBHSI ATEHTCTBY B TIOJTOTOBKE BBIBOJOB OO0 OTCYTCTBHH HE3asBIICHHBIX
SIIEPHOTO MaTepraia WId SACPHON ACSITSIIEHOCTH B 3TOM OTPEICTICHHOM MECTe HaXOXICHHSI.

Ot6op mnpo0 okpykawmiel cpenapl Ha OOMMPHOW TEPPUTOPHHM O3Ha4YaeT OTOOp Mpod
OKpYKaroled cpenbl (Hampumep, BO3yXa, BOJBI, PACTUTEILHOCTH, TOYBBI, 3arps3HCHUI) B
psIe OIpENeNeHHBIX ATCHTCTBOM MECT HAaXOXJICHUS C LENbI0 COJCHCTBHS ATEHTCTBY B
MOJITOTOBKE BBHIBOJIOB 00 OTCYTCTBHM HE3asBICHHBIX SJIEPHOTO MaTepualia WU SJICPHOU
JIeSITENIBHOCTY Ha OOIIUPHON TEPPUTOPHH.

SlnepHbIi MaTepuall COTIaCHO OMPE/IEICHHIO, TaHHOMY B cTaThbe XX YcTaBa, 03Ha4daeT 1000t
UCXOJHBI MaTepuan WIH JIFO00W CHEeNUalbHBIA pPACHICTUISIONIMNICS Martepuan. TepMuH
"HCXOMHBIA MaTepHuan" He JOHKEH TOJIKOBATHCSA KaK MPUMEHSIOMUNCSA K pyAe WIH OTXO0JdaM
pynel.  Jlroboe ompenencHue, nanHoe COBETOM B COOTBETCTBHHM CO CTaThei XX YcraBa
ATeHTCTBa TOCiIe BCTYIDICHUS B CHITy HacTosmero [IpoTokoia, KOTOpOe pacHIupsieT CIHCOK
MaTepHAIOB, CYMTAIOIIMXCS MCXOMHBIM MaTePHAJOM WU CHCITUATBHBIM PaCIICTIITIONAMCS
MaTepHaJIOM, BCTYIAeT B CHIy B COOTBETCTBHHM C HACTOSIIUM IIpOTOKOJIOM TOJBKO ITOCIHE
npuHATUS TaIKUKUCTAaHOM.
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1. YcraHOBKa 03HAYACT:

1) peaKkTop, KPUTHYECKYIO COOpKY, 3aBOjl TIO0 KOHBEPCHH, 3aBOJ 0 HW3TOTOBJICHHIO,
nepepadaThIBAIONIYI0 YCTAHOBKY, YCTAaHOBKY JUIS pa3/eleHUs] W30TOINOB WM
OTJIEIPHOE XPAHWUJIHIIE; FITH

i) nr000e MECTO HaxOXKIEHHs, TJe OOBIYHO HCIIONIB3YETCS SIIEPHBIA MaTephan B
KOJINYECTBAX, IPEBBIMIAIOIINX OJUH YPPEKTUBHBINA KUIOTPaAMM.

J- MecTo HaXxOX/ICHUS. BHEC YCTAHOBOK O3HAYACT JIFO00M 00BEKT WUITH JIF000€ MECTO HaXOXKICHUS,
KOTOpBIE HE SBISIOTCS YCTAHOBKOW, W T€ OOBIYHO HCIIONB3YeTCsS SAEpHBIA MaTepuan B
KOJIMYECTBAX, PABHBIX OAHOMY d((HEKTHUBHOMY KHWIIOTPaMMy HITH MEHee.

COBEPHIEHO B nByX 3K3eMILIsApax, KKIbI HA PYCCKOM M aHTJIMICKOM SI3BIKaX, TIPUIeM 00a
TEKCTa UMEIOT OJJMHAKOBYIO CHITY.

3a PECITYBJIMKY TA/PKUKMCTAH 3a MEXJIYHAPOJJHOE ATEHTCTBO I1O
ATOMHOI DHEPTUU:

(noonucs) (noonucs)

Tanbak Hazapor Moxamen Dnbbapaneit

MUHUCTP MHOCTPaHHBIX JIENT I'enepasbHBII TUPEKTOP

Tamxkent, 7 uroisg 2003 roma Bena, 2 uronsg 2003 rona
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iii)

Vi)

vii)

vii)

[MTPUJIOXXEHUE I

MNEPEYEHb BUIOB JJEATEJIbBHOCTU, O KOTOPBIX TOBOPUTCA
B CTATBE 2.a.iv) HACTOAIIET'O ITPOTOKOJIA
H3rotoBjieHre POTOPHBIX TPYO It HEHTPpUDYT Witk COOPKa ra30BbIX LIEHTPUPYT.

Poropable TpyOb! At neHTpU(Yr 03Ha4a0T TOHKOCTEHHBIE IMIMHAPHI, OMHMCAaHUE KOTOPBIX
npuseaeHo B pazaene 5.1.1 b) [Ipunoxenus 11.

l'a3oBbie 11IeHTPUGYTH 03HAYAIOT LEHTPU(YTH, OMUCAHUE KOTOPHIX NMPHUBEICHO BO BBOAHOM
3ameuaHu K paszaeny 5.1 Ipunoxenus II.

Msrorosnenne mudPpy3nOHHBIX 0aphepoOB.

Jubdy3uoHHble 0apbepbl O3HAYAIOT TOHKHE IIOPUCTBIC (DHUIBTPBI, OMHUCAHUE KOTOPBIX
npuBeneHo B pasnene 5.3.1 a) [Ipunoxenus 1.

W3rorosnenue unun c60p1<a CHUCTCM, UCTIOJIb3YIOIIUX JIA3CPHhI.

CucTembl, HCNOJNB3YIOUINE Ja3epbl, O3HAYalOT CHCTEMBl, BKIIOYAIOIIAE TE IPEIMETEHI,
ONMCaHuE KOTOPBIX NpUBeAeHO B pasnene 5.7 Ilpunoxenns I1.

Usroroenenne wim cOOpKa DIIEKTPOMArHUTHBIX CEIapaTopoB U30TOIIOB.

DJIeKTPOMAarHUTHBIE CEMapaTopbl H30TOMOB 03HAYAIOT T€ MPEIMETHI, O KOTOPHIX TOBOPUTCS B
pasmene 5.9.1 Ipunoxxenus Il 1 koTOpwIe comepKaT UCTOYHUKH HOHOB, OIMCAHUE KOTOPBIX
npuBeaeHo B pazaene 5.9.1 a) [punoxenus 11

W3rorosnenue unun c60pKa KOJIOHH WUJIK SKCTPAKIIUOHHOTO O60pyI[OBaHI/I$I.

KOJOHHBI MM 3KCTPAKIIMOHHOE 00OPYNIOBAHUE O3HAYAIOT T€ MPEIMETHI, ONMMMCAHUE KOTOPHIX
MpUBeIeHO B pasnenax 5.6.1, 5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus I1.

H3roToBjicHHe pa3AeaUTEIbHBIX COIEI WM BHUXPEBBIX TPYOOK IS a’pOJAMHAMHYECKOIO
oOorareHus.

PaznenutenbHple comla WM BUXPEBbIE TPYOKM [ ad3poAMHAMHUYECKOTO OOOralieHus
O3HAYaloT pa3leNuTeIbHbIE COIUIA M BUXPEBbIE TPYOKH, ONMCAHHE KOTOPBIX IIPHUBEICHO
COOTBETCTBEHHO B pazfenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

W3rorosnenue unun c60pKa CHUCTCM I'CHCpAllUn ypaHOBOﬁ IJ1a3MBbI.

Cucrembl TeHepalil YpaHOBOW MJa3Mbl O3HA4alrOT CHCTEMBI JUIsl TE€HEpalUd YpaHOBOU
IU1a3MBbl, OMTMCAaHUE KOTOPBIX MpUBENEHO B pa3zaene 5.8.3 [Ipunoxenus 1.

Wsrorosnenue UPKOHUCBLIX TPY6

LupkoHueBble TPyObl O03HAYAIOT TPYOBI, OMHCAHHUE KOTOPBIX NpHUBENEHO B paszzeie 1.6
IIpunoxenus I1.

IIpon3BOACTBO MM TIOBBIIIEHUE KaueCTBa TAXKEIOW BOJBI WU ASHTEPHSL.

Tsoxenas Bojga WM JEWTEpU O3HAUYAIOT JEHTepHid, TsHKenylo Boay (OKCHA IelTepus) H
nr00oe Apyroe CoelMHEHHE NeWTepusi, B KOTOPOM OTHOIIEHHE 4YMClla aTOMOB JeiTepus K
YUCITy aTOMOB Bosiopoaa npesbimraet 1:5000.



x1)

xii)

xiii)

Xiv)

XV)

Usroroenenue rpadura saepHON YUCTOTHL.

['padur sAaepHOM YUCTOTHI O3HAYaeT rpaduT, YPOBEHb YUCTOTHI KOTOPOrO BHIIIE, YeM 5
MHJUTHOHHBIX YacTeil GOPHOro SKBUBANCHTA, a INIOTHOCTD HpeBbimact 1,50 r/c’.

M3roToBieHre KOHTCHHEPOB IJIs 00JTydIEeHHOTO TOILIHBA.

KOHTCﬁHeD JJISL 06HV1{€HH0FO TOIUIMBA O3HAYaCT EMKOCTb JISI NIEPCBO3KHU W/ UIn XpaHCHUA
O6J'Iy‘{€HHOF0 TOILJIMBA, O6CCH€‘II/IBaIOH_IYIO XUMUUYCCKYIO, TCIIJIOBYHO W pPaaUALIMOHHYIO
3aluTy, a TAaKXKEC OTBOJ TCILIa paciiaZia BO BpEMs NIEPEMCIICHU S, ICPCBO3KU U XPaHCHUSA.

M3roToBiieHNE PeakTOPHBIX YIIPABISIONIMX CTEPKHEM.

PeakTopHble ynpaBisionye CTEpKHHU O3HAYAIOT CTEPXKHH, ONMCAHUE KOTOPHIX MPUBEICHO B
pasnene 1.4 Ilpunoxenus I1.

Wsrotosnenune 6€30MaCHBIX C TOUKU 3pCHUA KPUTUIHOCTHU 0akoB U PE3CPBYapoOB.

besonacHele ¢ TOYKHM 3peHUs KPUTUYHOCTU Oakd W pe3epByaphl 03HAYAIOT T€ NPEAMETEHI,
ONMCaHuE KOTOPBIX MPUBEJEHO B paznaenax 3.2 u 3.4 Ilpunoxenus I1.

W3roroBnenre MamviH ajist pY6KI/I O6Hy‘~ICHHLIX TOIINTMBHBIX 3JICMCHTOB.

Mamael i pyOKHM  OOJYYCHHBIX TOIUIMBHBIX 3JEMEHTOB O3HAYalOT 000pyAOBaHWE,
OTHCaHNe KOTOPOro npuBeaeHo B paszmene 3.1 Ipunoxenus 1.

CoopyskeHHe ropsunux Kamep.

lopsure kamepbl O3HAYAaIOT KaMmepy WM COEAMHEHHbIE MEXIy co00i Kamepsl OOIInM
00BeMOM He MeHee 6 M, CHaG)KCHHBIC 3aIlUTOH, PABHONM WIH IPEBBIIIAONICH SKBHBATICHT
0,5 M 6GeTOHa MIOTHOCTHIO 3,2 T/cM® WM Gojee, YKOMIUIEKTOBAaHHBIC OGOPYIOBAHHEM IS
IPOBEJICHUS ONIEpaLiii ¢ UCIIOIb30BAHUEM JUCTAaHLIMOHHOIO YIIPABJICHU.




1.1.

1.2.

MNPUJIOXXEHUE 11

[NEPEYEHBb COI''TACOBAHHOI'O OBOPYIOBAHUS 1
HEAAEPHOTI'O MATEPUAJIA VIS OTYETHOCTU Ob OKCIIOPTE U
VMITIOPTE B COOTBETCTBUM CO CTATBEM 2.a.ix)

PeakTopsbl U peakTopHOE 000py/10BaHUE

KoMmiekTHbIE SIACPHBbIC PEAKTOPbI

SlmepHblE  peakTOpBI,  CIOCOOHBIE  pa0oTath B PEKUME  KOHTPOIUPYEMOM
CaMOIIOJIZIEPKUBAIOIICICS IIEMMHON peakluu JeJIeHUs, HCKIIoYas peakTOpbl HYJIEBOU
MOIITHOCTH, KOTOPBIE ONPEAEIAIOTCS KaK pPEaKTOpbl C MPOEKTHBIM MaKCHMaTbHBIM
YpPOBHEM MPOU3BOACTBA MIIYyTOHUA, HE IpeBbimaomuM 100 rpamMmMoB B TOJI.

[NOACHUTEJIBHOE 3AMEYAHUE

"SnepHbIit peakTop" B OCHOBHOM BKJIIOUACT Y3JIbI, HAXOJSAIIWECS BHYTPH KOpITyca
peakTopa WM HENOCPEACTBEHHO TMPHMBIKAIOIIME K HEMy, O0OpyIOBaHUE, KOTOPOE
KOHTPOJIUPYET YPOBEHb MOIIHOCTH B aKTUBHOW 30HE, M KOMITIOHEHTHI, KOTOPhIC OOBIYHO
COJIepKaT TEIUIOHOCHUTENh MEPBOT0 KOHTYpa aKTUBHOW 30HBI PEAKTOpa, WM BCTYHAIOT C
HUM B HETIOCPEACTBEHHBI KOHTAKT WIIU YIPABIISIOT VM.

He npennonaraercs UCKIIOUYEHUE PEAKTOPOB, KOTOPHIC HAJICKAIUM 00pa30M MOTIH ObI
MOJIBEPTHYTHCSA MOIU(UKAIUU JJIsl TPOU3BOJICTBA 3HAYUTEIBHO OOJBIIETO KOJMYSCTBA,
yeM 100 rpaMMOB IUTYyTOHHS B TojA. PeakTopbl, npeaHa3sHauCHHBIC IS JJIUTEILHON
IKCIUIyaTallMM Ha 3HAYUTCIIBHBIX YPOBHSIX MOIIHOCTH, HE3aBHCHMO OT CTEHCHH HX
BO3MOKHOCTEH MPOM3BOCTBA IUIYTOHHUS, HE PACCMATPUBAIOTCS KakK "pEaKTOphbl HYJIEBOM
MOIITHOCTH".

PeaKToprle Kopmnyca BbICOKOI'0 1aBJICHUSA

Mertamnudeckue KopIryca B c60pe HJIM UX OCHOBHBIC 4YaCTH 3aBOJICKOI'O HM3T'OTOBJICHUA,
KOTOpPBIE CIHCHUAJIBHO MNPE€AHA3HAYCHbI WM IIOATOTOBJICHBI MJIA PAasMCOICHUSA B HUX
aKTUBHOM 30HBI AACPHBIX PCAKTOPOB, KAK OHHU OIPCACJICHBI B ITIYHKTC 1.1. BBIIIIC, H
CIIOCOOHBIE BBIACPKUBATH pa60qee JAaBJICHHUC TCIIJIOHOCUTCIIA IEPBOIr0 KOHTYpaA.

[NOACHUTEJIBHOE 3AMEYAHUE

BepxHssist mmuTa Kopityca BBICOKOTO JIaBJICHHS PEakTopa OXBaTHIBAETCS MyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO U3TOTOBJICHHSI, YACTh KOPITYCa BHICOKOTO JIABJICHUSI.

BHyTpeHHue wactm peaktopa (Hampumep, MOUICPKUBAIONIUE KOJOHHBI W IUIHTHI
AKTUBHOW 30HBI W JPyrHe BHYTPCHHUE YacTH KOPIIyCa, HAIpPABISIONIUE TPYOBI IS
PETYNHPYIOIMIUX CTEPIKHEH, TEIJIOBBIE 53KpaHbI, MEPETOPOJIKH, TPYOHBIC pEIICTKH
AKTUBHOW 30HBI, TIACTHHBEI TUuddy30pa U T.I.) OOBIYHO MOCTABISIOTCS IMOCTABIIUKOM
peakTopa. B HEKOTOpBIX ciydasx ONpeielcHHbIC BHYTPEHHHE OIOPHBIC KOMITOHEHTHI
BKITIOYAIOTCSl B M3TOTOBJIICHUE KOPITyCca BBICOKOTO JABJICHUS. TH MPEJAMETHI SBISIFOTCS
JOCTATOYHO BAXHBIMH C TOYKH 3peHHsS OE30MaCHOCTH M HAJCKHOCTH OSKCIUTyaTalliy
peakTopoB (M CIEIOBaTEIbHO, C TOYKH 3PCHHS TapaHTUHHBIX 0053aTENbCTB H
OTBETCTBEHHOCTHU ITOCTABIIUKA PEAKTOpa), YTOOBI WX TMOCTaBKa BHE PaMOK OCHOBHOTO
COTJIAIIICHYSI O MOCTABKE CaMOT0 peakTopa He crtaja Obl 00BIYHOMN mpakTukoit. [lo3aromy,
XOTSl OTHeNbHas TIOCTaBKa O3THUX YHHUKAIBHBIX, CIEIHAIBHO TIPEJHA3HAYCHHBIX U
MOJITOTOBJICHHBIX, Ba)XKHBIX, KPYIMHBIX W JOPOTOCTOSAIIMX MPEAMETOB HE 00s3aTelbHO
OyzeT paccMaTpHUBaThCS KaK BRITIAAAIOIIAS U3 Chpephl MHTEPECOB, TAKOW CIIOCOO TTOCTaBKH
CUHMTAETCS MaJIOBEPOSITHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MaiuuHsl 1/ 3arpy3KH U BHITPY3KH PEaKTOPHOI0 TOILIMBA

ManumynsTopHoe 000pyAIOBaHUE, CIEIHAIbHO MPEJHA3HAYEHHOE WU MOATOTOBICHHOE
JUTSL 3arpy3KH WJIM W3BJICYCHHS TOILIMBA M3 SIIEPHBIX PEaKTOPOB, KaK OHH OMpEIeNICHBI B
myHKTe 1.1. BbIIIE, KOTOpOE MOXKET HCIOIB30BATHCS, KOTAA PEAKTOp HAXOTUTCS IO
HATPY3KOW, WM  OO0NajgaeT TEXHUYSCKUMH  BO3MOXKHOCTSMH  JUIS  TOYHOTO
MO3ULMOHUPOBAHUS WM  OPUCHTUPOBAHMS,  TO3BOJSIOIIMMU  MPOBOAUTH  Ha
OCTaHOBJICHHOM PEaKTOpE CIIOKHBIC PAa0OTHI MO Teperpy3ke TOIUIMBA, TMPU KOTOPBIX
0OBIYHO HEBO3MOXKHBI HETIOCPEICTBEHHOE HAOIIO/ICHHUE WITH MPSIMOM TOCTYI K TOTLUIHBY.

PeaxTopHble ynpaBasiiomme cTep:KHA

CTep)KHI/I, CIICIUAJIBHO TMPCAHA3HAYCHHBIC HJIM TOATOTOBJICHHBIC I YIIPABJICHUA
CKOPOCTBIO pCAKIHU B SIICPHBIX PCAKTOPAX, KAK OHU OIMPEACIICHBI B ITYHKTC 1.1. BeiIC.

[NOACHUTEJIBHOE 3AMEYAHUE

CIO,Z[a K€ BKJIOYAKOTCsA, IIOMHUMO 4YaCTH, HOFJIOH.[aIOH.[Cﬁ HeﬁTpOHI:I, €C OINOpHBIC U
MMOABCCHBIC KOHCTPYKIHMHU, CCJIU ITOCTaBKa NPOU3BOAUTCA pa3ACIbHO.

PeakTopHble TPYObI BHICOKOT0 JaBJIE€HHUS

TpyOrl, KOTOpBIE CHELUANBHO NpPEAHA3HAUYEHBbl WIM IOATOTOBJEHBI ULl pa3MELIeHUs B
HUX TOIUIMBHBIX 3JIEMEHTOB M TEIUIOHOCUTENS NMEPBOTO KOHTypa B peakTopax, Kak OHHU
ompeneneHsl B myHKTe 1.1. Bblmie, mpu pabodeM aaBieHuH, npesbimaiomeM 5,1 MIla
(740 ynT/KB. OrOMM).

[upkonneBbie TPYObI

TpyObl wiu cOOpku TPyO M3 METaUTMYECKOTO IMUPKOHUS WM €Tr0 CIUIABOB, IO BECY
npesbimaromue 500 kr B Te4eHue Mo0oro 12-MecsYHOTo Meproaa, KOTOPhIe CIeNUaIbHO
NpeAHa3HAYeHbl WM TMOATOTOBICHBI MJIA HCIOJB30BAaHUS B PEAKTOpax, Kak OHU
onpezeacHbl B MyHKTE 1.1. BbIllle, U B KOTOPBIX OTHOILICHHE 110 BeCy ra)HUSA K [IUPKOHHIO
Menbie yem 1:500.

Hacocb1 NMEePBOro KOHTYpa TCIJIOHOCUTEJIA

Hacochl, crenuansHO TpenHA3HAYCHHBIC WM ITOATOTOBJICHHBIC IS TOJICPIKaHUS
OUPKYJSAIAA  TEIIOHOCUTENS TIEPBOTO  KOHTypa SJEPHBIX PEaKTOpOB, Kak OHHU
ompeencHs! B yHKTe 1.1, BhIIIE.

[NOACHUTEJIBHOE 3AMEYAHUE

CoeumanbHO TpegHa3HAYCHHBbIE WJIM TOATOTOBICHHBIE HACOCHI MOTYT BKIIOUYATh
CJIOKHBIC, YIUIOTHEHHBIC FJIH MHOTOKPATHO YIDIOTHEHHBIE CUCTEMBI JUTSI TIPEIOTBPAIICHUS
YTEUKHU TEIUIOHOCHUTETS TIEPBOTO0 KOHTYpa, TePMETUIHBIC HACOCHI M HACOCHI ¢ CHCTEMaMH
WHEPITMAIBHON MacChl.  OJTO OIpeaesieHHe KacaeTcsli HAcoCOB, AaTTECTOBAHHBIX I10
knaccy NC-1 unu 35KBUBaJICHTHBIM CTaHapTaM.

Hesnepubie MaTepHaJibl /151 peaKTOPOB
JeiiTepuii u TAKeIas1 BOAA

Hetitepnii, Tsoxenas Boga (OKUCh JACUTEPHs) W JII000E APYyroe COeAMHEHHE NEHTepHs, B
KOTOpOM  OTHOIIIEGHWE JedTepuss K aromMaMmM Bojopoma mpessmmaer  1:5000,
MpeTHa3HAYCHHBIC TSI MCIIONB30BAHUS B SNICPHBIX PEAKTOpaxX, KaK OHU OIPEICIICHBI B
myHkTe 1.1. BBIIE, B KOTUYECTBaX, NpeBbimaronux 200 Kr aTOMOB JeHTepus I 000
OJTHOM CTPAHBI-MIONTyYaTells B TeUSHUE JIF000ro 12-MecayHOro nepuoia.



2.2.

SnepHo-4ncTHINA rpaduT

I'padur, uMmeromuii cTeNeHh YUCTOTHI BHINIE S5-MHJUIMOHHBIX OOPHOTO JKBHBAJICHTA, C
TIOTHOCTBIO Gonbine yeM 1,50 T/cM’, pe/IHa3HAYECHHBII IS HCIOTb30BAHMS B SIEPHBIX
peakTopax, Kak OHH OTpenAesieHbl B MyHKTe 1.1 BbIIIe, B KOJMYECTBAX, MPEBBIMIAIONTIX
3x 10" r (30 meTpuyeckux TOHH) IS JIFOOOW OIHOM CTpaHBI-MOJyYaTens B TEUYCHUE
moboro 12-mMecsyHOro nepuoa.

[TPUMEYAHUE

Jns tenelt S5KCOPTHOTO KOHTPOJIST MIPABUTEIHCTBO OIpeNesieT, OyayT JU SKCIOPTHBIE
MapTUU COOTBETCTBYIOIIETO BEIIIICyKa3aHHBIM XapaKTepUCTUKAM rpaguTta
WCTIOJIB30BAThCS B SEPHBIX PEAKTOPaX.

YcTaHoBKH 171 NepepadoTKH 00/ Iy4eHHBIX TOIJIMBHBIX 3JIEMEHTOB U 000pyA0BaHHe,
CIEeNMAJIBHO NPeAHA3HAYECHHOE WM MOATO0TOBJEHHOE VIS 3TOr0

BBOJAHOE 3AMEYAHUE

ITpn mepepaboTke OOIYIEHHOTO SACPHOTO TOIUIMBA IUTYTOHHH M YpaH OTHEISIOTCS OT
BBICOKOAKTUBHBIX IPOJYKTOB JIJICHUS U APYTUX TPAHCYPAHOBBIX JIEMEHTOB. [ Takoro
paszeneHusl MOr'yT HCIIOIb30BaThCs pa3IMyHbIe TEXHOJIIOrH4ecKue npoueccbl. OgHAKO co
BpeMeHeM nporuecc "Ilypekc" ctanm Hanbosee pacnpoCTpaHEHHBIM U MPUEMIIEMBIM. JTOT
MpoIecC BKIIIOYACT pacTBOPEHHE OOIYUYEHHOTO SIIEPHOTO TOIUIMBA B a30THOM KHCIOTE C
MOCNIEAYIOIIUM BBIICJICHUEM YpaHa, IUTYTOHHUSA M TPOAYKTOB JAEJEHUS SKCTpaKuuen
PACTBOPUTENEM € TIOMOIIBIO TpuOyTHIIhOCchaTa B OpraHn4ecKoM pa3baBHTee.

TexHomornyeckre MpoIecchl Ha Pa3IMIHBIX ycTaHOBKax Tuma "[lypekc" aHaJormdHbBI U
BKJIIOYAIOT: HM3MEJIbUCHHE OOJIYYEHHBIX TOIUIMBHBIX 3JEMEHTOB, PACTBOPEHHE TOILIUBA,
SKCTPAKIUIO PACTBOPHUTEIEM U XPaHCHHE TEXHOJIOTUYECKON KUAKOCTH. MOXKET HMEThCs
Takke 00OpyNOBaHWE IS TEIJIOBOM JCHUTPAIMM HUTpaTa ypaHa, KOHBEPCUH HUTpPATa
IUTYTOHUS B OKHCh WJIM METAJUI, a TaKXkKe JUIsi 00pabOTKH KHUIKHX OTXOJOB, COACPIKAIIIX
OPOAYKTHI JEICHUS, 10 IMOJydYeHHS (OPMBI, NPUTOTHOH IS IMPOIOIKUTEIBHOTO
XpaHCHHUS WIH 3aXOPOHCHUS. OmHako KOHKPETHBIC THIB H  KOH(Hrypanus
000pyIOBaHMS, BBIIOIHIIOMICTO 3TH (YHKIHH, MOTLYT pa3IHYaThCs Ha PasiIHMYHBIX
yctaHoBkax Tuna "Ilypekc" mo HECKOJbKUM MpPUYMHAM, BKJIIOYAs TUIBl U KOJUYECTBO
OO0JYYEHHOTO SJICPHOTO TOIUIMBA, MOJISKANIEr0 NepepadoTKe, W MPEAIoIaracMblil
MPOLIECC OCAXKJEHUS M3BICKACMBIX MAaTEpPHalOB, a TaKKe MPHHIUIBI 00CCICUYCHUS
0e30IaCHOCTH W TEXHHYECKOTO OOCIY)KWBAaHUS, NPHUCYIIHE KOHCTPYKIIMA JTaHHOH
00CTaHOBKH.

"YcraHoBKa Ui MepepabOTKH  OOJYYEHHBIX TOIUIMBHBIX 3JEMEHTOB" BKIIIOYACT
000pyIOBaHNE W KOMITOHEHTBI, KOTOPbIC OOBIYHO HAXOASTCS B TMPSMOM KOHTaKTE C
OOJYYCHHBIM TOIUITMBOM ¥ OCHOBHBIMH TEXHOJOTMYECKUMH TMOTOKAMU SICPHOTO
MaTepuaia v IPOAYKTOB JICICHUS, M HEITOCPEJACTBEHHO YIIPABIISIOT HMHU.

OTH TpOIEeCCH, BKIIOYAs MOJHBIE CUCTEMBI Ui KOHBEPCHH IUTYyTOHHS U IPOHM3BOACTBA
METAJUIMYECKOT0 IUTYTOHUS, MOTYT OBITh MACHTU(HUIIMPOBAHEI IO MEpaM, IPHHUMAEMbIM
JUIl TPEIOTBPAINCHHS ONACHOCTEH B CBA3M C KPUTHUYHOCTBIO (HAampuUMep, MepaMmu,
CBSI3aHHBIMH C TeOMeTpHel), 00aydeHueM (HampuMep, IyTeM 3aIluThl 0T OOJIydeHHs) U
TOKCHUYHOCTBIO (HallpuMep, MEpPaMU 110 YACPKAHHUIO).

[IpenmeTrsr 00OpymOBaHUs, HA KOTOpBIC, KaK CUUTACTCS, PACIPOCTPAHSCTCS 3HAYCHUE
(dpas3sl "u 000pyHOBaHUE, CICHHMAILHO MPEAHA3HAYCHHOES WM IOATOTOBJCHHOE" IS
nepepadoTKH 00TyYEHHBIX TOIUIMBHBIX AJIEMEHTOB, BKIIFOYAIOT:



3.1.

3.2.

3.3.

MammuHbI 1J1s1 pyOKH 00, 1y4eHHBIX TOIJIMBHBIX 3J1eMEHTOB
BBOJHOE 3AMEYAHUME

D10 000pymOBaHME WCHONB3YETCS JUISI BCKPBITHSA OOOJOYKH TOIDIMBA C  IICNBIO
MOCJIEYIONIeT0 pPacTBOpeHHs OOJyYEHHOTo siAepHOro MaTepuaia.  Kak mpaBwuio,
UCTIONIB3YIOTCSI CIICIIMANILHO MPEeHAa3HAUYCHHbBIE, CKOHCTPYUPOBAHHBIC JIJIsl pyOKH MeTasia
YCTPOWCTBA, XOTS MOXET WCIONB30BaThC W Oo0Jiee COBEPIICHHOE O0OpY/IOBaHHUE,
HaIpUMep J1a3epel.

JucrtaHiimoHHo ympaBisieMoe 00OpyJOBaHHWE, CIIEHWANBHO IMpeJHA3HAYEHHOE WIIN
MOJITOTOBJIEHHOE IS WCIIONB30BAHMS HAa YCTaHOBKE MO TMepepaboTke, Kak oOHa
ompezeneHa BBINIE, IS Pe3KH, pyOKH WM Hape3Ku cOOpOK, MyYKOB WM CTep)KHEH
00JIY4EHHOTO SICPHOTO TOTUIHBA.

JucconbBepsl

BBOJAHOE 3AMEYAHUE

B awmcconbpBepsl OOBIYHO MOCTYMAET M3MENBYCHHOE OTpadOTaBIliee TOIUIMBO. B aTux
0e30MacHBIX C TOYKH 3PEHHS KPUTHIHOCTH pPe3epByapax OONMyHIeHHBINH SAIEPHBIN MaTeprail
pacTBopsieTcs B a30THOW KHCIIOTE, W OCTalomlfecs OOpe3KH 000JO0YeK BBIBOISATCS U3
TEXHOJIOTHYECKOTO MOTOKA.,

Be3onacHeie ¢ TOYKHM 3peHUs] KPUTHYHOCTH Pe3epByaphl (HalpUMep, Majoro AuaMeTpa,
KOJBLIEBBIE WM NPSMOYTOJbHBIE pPe3epByaphl), CHENHMANBbHO NpeAHA3HAUYCHHBIE WIN
MOJITOTOBJICHHBIE TSI WICTIONIb30BAaHUSI HAa YCTAHOBKE TI0 IepepadOoTKe, Kak OHHU
OTIpesieNIeHbl BBIIIE, MJS PACTBOPEHHSA OOIYYEHHOTO SIAEPHOTO TOIUIMBA, KOTOpEIE
CIIOCOOHBI  BBIJICP)KHBATh TOPSYYIO, BBICOKOKOPPO3HOHHYIO JKHUIKOCTH W MOTYT
JUCTAaHIIMOHHO 3arpy’KaThCsl M TEXHUUECKH 0OCITYKUBAThCS.

IKCTPAKTOPHI U 000PyI0BAHUE JJIsl IKCTPAKIIUM PACTBOPUTEIEM
BBOJHOE 3AMEYAHUE

B skcTpakTOphl ¢ pacTBOpUTENEM MOCTYMaeT KaK pPacTBOpP OOIYYEHHOTO TOIUTMBA U3
JIUCCOJIBBEPOB, TaK M OPTaHMYECKUN PAaCTBOP, C MOMOIIBIO KOTOPOTO Pa3AesIOTCs YpaH,
IUTyTOHUH W TPOAYKThI neneHus. OOopynoBaHHe JUIS SKCTPAKIHH PACcTBOPHUTEIEM
OOBIYHO KOHCTPYHUPYETCS TakKuM 00pa3oM, 4YTOOBI OHO YJOBIETBOPSIO IKECTKUM
SKCIUTyaTallMOHHBIM TPeOOBaHMSIM, TaKUM, KaK JUIMTEIBHBIA CPOK CIy)KObl 0e3
TEXHUYECKOTO OOCTYXKUBAHMS WM JIETKas 3aMEHSIEMOCTb, MPOCTOTa B JKCILTyaTallMd U
YIIpaBIICHHUH, & TAK)KE TUOKOCTh B OTHONIICHUU M3MEHEHHS ITapaMeTPOB Ipoliecca.

CrienmanbHO TIpeTHa3HAYCHHBIE WJIM MOATOTOBJIEHHBIE AKCTPAKTOPHI C PACTBOPUTEIEM,
Takhe, KaKk HACaJO4YHbIE WM MyJbCAIlMOHHBIE KOJOHHBI, CMECHTEIHHO-OTCTOWHBIC
anmapaThl WM IICHTPOOCKHBIC KOHTAKTHBIC alllapaThl JUIsl UCIIOJIE30BaHUS HA YCTAHOBKE
mo 00paboTKe OOTYYEeHHOTO TOIUIMBA. OKCTPAKTOPHI C PACTBOPUTEIIEM JOJDKHBI OBITH
YCTOMYMBBI K KOPPO3HMOHHOMY BO3JIEHCTBHIO a30THOM KHCIOTBL.  ODKCTPaKTOpHl C
pacTBopHUTelIeM OOBIYHO HW3TOTABIUBAIOTCA C COONIOJICHHEM YpE3BBIMAWHO BBICOKUX
TpeOoBaHMi (BKJIIOYash MPHMEHEHHE CIEIHaJbHBIX METOAOB CBApPKH, WHCIEKIIHH,
ofOecrieueHHe W KOHTPOIh KAdyecTBA) W3 MAJOYTJIEPOIUCTHIX HEPKABEIOMIHUX CTaJeH,
TUTaHa, MUPKOHUS WIIN IPYTUX BEICOKOKAYECTBEHHBIX MATEPHAJIOB.
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3.5.

XuMuUyecKue pe3epByapbl A5 BbIIeP:KMBAHUS WJIH XPaHEHUS

BBOJHOE 3AMEYAHUE

Ha »rame skcTpakiuu pacTBOpUTEIEM OOpa3yrOTCs TPU OCHOBHBIX TEXHOJIOTHYCCKHX
MOTOKA JXKUAKOCTU. Pe3epByapbl Ui BBIJICPKUBAHUS WIH XPaHCHHS HCIONB3YIOTCS B
TanbHEHIIe 06paboTKe BCEX TPEX MOTOKOB CICAYIOMNUM 00pa3oM:

a) pacTBOp YHUCTOrO QA30THOKHCJIOIO YypaHa KOHHLOCHTPUPYCTCSA BbIIIAPUBAHUCM U
MPOUCXOAUT MPOLICCC NCHUTpALlMU, TAC OH MPEBPALIACTCA B OKCHJ] ypaHa. 10T
OKCH IMOBTOPHO HUCIIOJIB3YETCA B AACPHOM TOIIJIMBHOM IUKIIC;

b) pPacTBOpP BBICOKOAKTUBHBIX MPOAYKTOB JEJIIEHUS OOBIYHO KOHIICHTPUPYETCS
BBIIAPUBAHUEM U XPAHWUTCA B BHJE KOHICHTPUPOBAHHOW >KHIKOCTH.  OJTOT
KOHIIEHTPAT MOKET BITOCIEICTBUHU MPONTH BHITAPHBAHKE N OBITH IPe0Opa3oBaH
B (hopMy, IPUTOAHYIO IJIS1 XPAHEHUS WM 3aXOPOHEHMUS,;

C)  pacTBOp 4YHCTOTO HHTpaTa IUTyTOHUS KOHIIGHTPUPYETCS M XPAHUTCS JI0
MOCTYTUICHUS Ha JaJbHEHIIINE 3TAIbl TEXHOJIOTUIECKOTO mpoliecca. B dacTHOCTH,
pe3epByapbl IS BBUICPKHBAHUS WM XPaHEHHS PACTBOPOB  IUTyTOHUS
KOHCTPYHPYIOTCSI TaKUM 00pazoM, 4ToObI W30ekKaTh CBSI3aHHBIX C KPUTHIHOCTHIO
mpo0JieM, BO3HHKAIOIIUX B PE3y/IbTaTe M3MCHCHHH B KOHIICHTpPAIUU WU (Hopme
JTAHHOTO TIOTOKA.

CrienmanbHO TIpeHA3HAYSHHbIE WM TOATOTOBIIEHHBIE PE3epPBYapHI IS BBIIEPKUBAHUS
WM XpaHEHUS JIUIS UCTIOIBh30BAHUS Ha YCTAaHOBKE MO MepepaboTke 00Iy4eHHOTO TOILINBA.
PesepByapsl 1y BBIACpKUBAHWS WM XPAaHCHUS JIOJDKHBI OBITh yCTOWYMBBI K
KOPPO3UOHHOMY BO3JCUCTBHUIO a30THOM KUCIOTHL. Pe3epByaphl A BHIACPXKUBAHUS WU
XpaHEHUs] OOBIYHO W3TOTABIMBAIOTCS W3 TAaKUX MaTEpHaioB, KaK MaJjOyriepoIuCThIe
HEP)KaBEIOINE CTald, TUTAaH WM LHUPKOHWA WM JApPyTHe BBICOKOKAYECTBEHHBIC
MaTepuabl. PesepByapel sl BBIOSpKUBAHUS WM XpaHEHHS MOTYT OBITh
CKOHCTPYHPOBAaHBI TakKUM 00pa3oM, 4YTOOBI MX OKCIUTyaTallisl W TEXHUYECKOES
0o0CTy)XMBaHHE TPOU3BOJMINCH AWCTAHIIMOHHO, W MOTYT HMETh CJICIYIOIIUC
OCOOCHHOCTH C TOYKH 3PCHHUS KOHTPOJIA 32 SACPHON KPUTHYHOCTBIO:

1)  OOpHBIA SKBHUBAJICHT CTEHOK WJIM BHYTPCHHHX KOHCTPYKIIMH paBEH IO MEHBIICH
Mmepe 2%, b0

2)  IWIMHAPUYECKUE pe3epByaphl HMMEIOT MAaKCUMalbHBIA  auamerp 175 mm
(7 motiMoB), OO

3)  IpSAMOYTOJBHBIA WIN KOJBIEBON pe3epByap MMEET MAaKCHMAIBHYIO IIUPHUHY 75 MM
(3 mrotima).

CuctemMa KOHBepCHH HUTPATAa IUIYTOHHUS B OKCH/Y
BBOJHOE 3AMEYAHUE

Ha OoybImMHCTBE yCTaHOBOK MO TiepepabOTKe 3TOT KOHEUYHBIA TPOIECC BKIHOYACT
KOHBEPCHIO pacTBOpa HUTpaTa IUTYyTOHUS B JBYOKHCh ILTYTOHHSA. B 4YHCIO OCHOBHBIX
omepanuii dTOTO TIPOIlecCa BXOJSAT: XpaHCHHEC W KOPPEKTHUPOBKA HCXOIHOTO
TEXHOJIOTMYECKOTO0 MaTepHajia, OCAXICHHE W pasleicHHEe TBEPIAOW M IKUIKOH (assbl,
MIpOKaIMBaHUE, OOpaIlieHHe C TMPOAYKTOM, BEHTWIALHMSA, OOpalieHue C OTXOZaMH |
yIpaBJICHUE POIIECCOM.

3aMKHYTbIE CHCTEMBI, CIEIHAIBHO IpeJHa3HAaYeHHbIE WM MOJIOTOBJICHHBIC JUIS
KOHBEPCHH HUTpATa TUTyTOHUS B OKCHJ IUTYTOHHS, B YaCTHOCTH, 00OPYIOBaHHBIC TAKHM
00pa3zoM, 4TOOBI M30EKATh AOCTIKEHUS KPUTHIHOCTH W PaAHAMOHHBIX 3¢ (dEKToB, a
TaK)Ke CBECTH K MUHUMYMY OIAaCHOCTH, CBS3aHHBIC C TOKCHYHOCTBIO.



3.6.

5.1.

CucreMa KOHBEPCHH OKCHA IIYyTOHHUA B METAJLI
BBOJHOE 3AMEYAHUE

DTOT MpoLecc, KOTOPEI MOXET OBITh CBS3aH C YCTAaHOBKOH MO mepepaboTKe, BKIFOYACT
(¢TopupoBaHNEe JBYOKHCH IUTyTOHHA, OOBIYHO C IPHUMEHEHHEM BBICOKOAKTHBHOTO
(TOopUCTOrO BOAOPOA, C IENBIO MoydeHus (GTopuaa MTyTOHHS, KOTOPBIM BIOCTIEICTBUU
BOCCTAHABIMBAECTCSI C TIOMOIIBI0 METAJUIMYECKOTO KajbIMsl BBICOKOH YHCTOTBHI 0
MOJTyYeHUS] METAJUTUYECKOTO TUTYTOHHS W (TOpPUAA KalblMs B BUAC IUIaka. B uwmcio
OCHOBHBIX OIlEpalliii JaHHOTO TIpoIlecca BXOAAT:  (pTOpHpoBaHWE (HAMpUMEp, C
MPUMEHEHUEM O0OPYJIOBAaHHUS, COJIEPIKAIIETO OJaropoHbIE METAJUTBI WK 3alllUIEHHOTO
MOKPBITHEM W3 HHUX), BOCCTAaHOBJIEHHE MeTalya (HampuMep, C TPUMEHEHHEM
KepaMUYeCKHUX THUTJIEH), BOCCTAHOBJIEHHE IIIJIaKa, oOpalieHue ¢ MpoTyKTOM, BEHTHIIAIINSA,
oOpaIleHre ¢ 0TX0JaMH U YIIPaBIIEHUE TTPOIIECCOM.

3aMKHYTBIC CHCTEMBI, CIICIUAIBHO TIPEAHA3HAYCHHBIC WM TOJATOTOBICHHBIC JIJIS
NPOM3BOJICTBA METAIMYECKOTO TUTYTOHUS, B YAaCTHOCTH, OOOpYIOBaHHBIC TAaKHM
o0pa3om, 4ToObl M30€KaTh MOCTHXKCHHMS KPUTHYHOCTH M DPagUallMOHHBIX 3G ¢EKTOB, a
TaKXe CBECTH K MUHUMYMY OINACHOCTH, CBS3aHHBIE C TOKCHYHOCTBIO.

YcTaHOBKH 151 H3rOTOBJIEHHUS TOILIMBHBIX JIEMEHTOB
"VcTraHOBKa [Tl M3TOTOBIIEHNS TOIUTUBHBIX DJIEMEHTOB" BKIIOYAET 000PYIOBAHUE:
Y,

a) KOTOpPOE OOBIYHO HAXOAUTCS B HEMOCPEICTBEHHOM KOHTAKTE C TEXHOJOTHYECKUM
MOTOKOM SIIEPHOTO MaTepHalia MM HENOCPEJACTBEHHO 00pabaThIBaeT ero, WM iKe
YIpaBIseT UM, HIH,

b) KOTOpOE FepMETU3UPYET SACPHBIH MaTepHuail BHyTPH 0OOJIOUKH.

YcTaHOBKM AJIsl  pa3lesieHusi H30TONMOB YypaHa u  000opyaoBaHHe, KpoMe
aHAJTUTHYECKHX NPUOOPOB, CHENUATLHO TpeIHA3HAYEHHOE WM MOATrOTOBJIEHHOE
JIJIS DTOTO

[penmetsl 000OpynOBaHUs, HA KOTOpBIE, KaK CUMTAETCS, PACIPOCTPAHSETCS 3HAUYCHHE
(dpassl "000pyI0BaHKHE, KPOME aHATUTHYCCKUX ITPHUOOPOB, CICIHAIBLHO MPEIHA3HAYCHHOES
WJIM TIOJTOTOBJICHHOE" MJIST pa3IesICHUs N30TOIIOB ypaHa, BKIIIOYAIOT B CeOsI:

I'a3zoBbIe ueHTpm])yrn " Y3JIbl 1 KOMIIOHCHTBI, CICHIUAJIBbHO NPEeIHASHAYCHHbIC WX
MOATOTOBJCHHbIC 1J1d UCITOJIB30BAaHUA B Ia30BbIX ueHTpm])yrax

BBOJAHOE 3AMEYAHUE

l"a3oBast nieHTpHGyra 0OBIYHO COCTOMT M3 TOHKOCTEHHOIO(BIX) IIMIMHAPa(OB) JHAMETPOM
or 75 MM (3 mrotima) mo 400 MM (16 mIOWMOB) ¢ BEpPTHKAIBHOW IIEHTPAITBLHOM OCHIO,
KOTOPBIH(e) moMereH(bl) B BaKyyM U BpamaeTcs(F0TCs) ¢ BRICOKOIM OKPYKHOM CKOPOCTHIO
nopsiaka 300 m/c nnu Oonee. [nst mocTwskeHHs! OOJBIION CKOPOCTH KOHCTPYKLIMOHHBIE
MaTepUabl BPAIAIONINXCS KOMIIOHCHTOB JODKHBI UMETh BHICOKOE 3HAUCHUE OTHOIICHUS
NPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpka M, CIeJOBaTeNbHO, OTAETbHBIE €e
KOMITOHEHTBI JIOJDKHBI M3TOTOBJISATHCS C BEICOKOW CTEMEHBI0 TOYHOCTH, YTOOBI pa3zdaiaHc
ObUT MHUHAMAIBHBIM. B oTmuume oT Apyrux MeHTpudyr rasopas IeHTpudyra s
oboramieHHss ypaHa UWMEET BHYTPH POTOPHOM KaMmephl Bpamarouryocs(uecs)
neperopolky(u) B opMe AMCKa W HEMOABWKHYIO CHCTeMy mojaauu u orBoja raza UF6,
COCTOALIYIO IO MEHBIIEH Mepe U3 TPEX OTACIBHBIX KaHAJIOB, ABa U3 KOTOPBIX COCAMHEHBI
C JIomaTKaM#, OTXOAAIIUME OT OCH POTOpa K Nepru)epHifHON YacTH pOTOPHOH Kamephl. B
BaKyyMe HaXOJUTCS TAKXKe PsiJi BXKHBIX HEBPAINAIOIINXCS DIIEMEHTOB, KOTOphIE, XOTS U
UMEIOT OCOOYI0 KOHCTPYKIIMIO, HE CJIOKHBI B HM3TOTOBJICHHH W HE HM3TOTOBISIOTCS W3
VHUKAJIBHBIX MatepuanoB. lLleHTpudyxHas ycTaHOBKa, OIHAKO, TPeOyeT OOJBIIOTO
YUClla 3TUX KOMIIOHEHTOB, TaK YTO HMX KOJHUYECTBO MOXET CIYKUTh BaKHBIM
WHJMKATOPOM KOHEYHOT'O UCTIOJIh30BAHMS.



5.1.1.

Bpamaromuecss KOMIIOHEHTHI
a) [TomHBIE pOTOPHBIE COOPKHU:

TOHKOCTEHHbIE LWIMHAPHL WM PsJl COEOUHEHHBIX MEXIY COOOH TOHKOCTEHHBIX
LWIMHIPOB, U3TOTOBJIEHHBIX M3 OJHOIO MM 00Jjiee MAaTEepUalIoB C BBICOKUM 3Hau€HHEM
OTHOIIEHUSA TPOYHOCTH K IJIOTHOCTH, YyKasaHHbIX B [IOSACHUTEJIBHOM
3AMEYAHHWU k wnHacrosmemy pazzgeny. CoenwHeHHWE NIMIMHIAPOB MEXKIy coOon
OCYILECTBISIETCS MPU MOMOIIM THOKUX CHWIH()OHOB HIM KOJEIN, ONMHMCAHHBIX B YacTH
5.1.1. ¢) amxe. CoOpaHHBI pOTOp UMEET BHYTPEHHIOIO(HE) MTEPETOPOIKY (M) M KOHIIEBBIC
y3761, onrcanable B yacTsax 5.1.1.d) u e) Hmwke. OpHako monHas cOOpka MOXKET OBITh
IIOCTaBJICHA 3aKa3YUKy B YACTUYHO COOPaHHOM BUJIE.

b) Potopusie TpyOHI:

CrenuanbHO TpeJHa3HAUYCHHBIC WM TOATOTOBJICHHBIC TOHKOCTCHHBIC IWJIMHJIPHI C
tonmuHON cteHku 12 mm (0,5 mrofima) wim MeHee, auameTpoM ot 75 MM (3 moiima) a0
400 MM (16 aroiiMOB), M3TOTOBJIICHHBIC W3 OJHOTO WIIM 0OOjiee MaTepHaiOB, MMECIOIIHX
BBICOKOE 3HAYeHHWE OTHOIICHHWS MPOYHOCTH K  IUIOTHOCTH, YKa3aHHBIX B
ITOSACHUTEJIbBHOM 3AMEYAHUWMU k HacTosImeMy pa3aeny.

c) Komnbua nnu cunboHsr:

KomnoHeHTsl, crnenuanbHO TNpeAHA3HAUCHHBIE WM TOATOTOBICHHBIE Ui CO3JaHHUS
MECTHOW OIOpBl sl POTOPHOM TpyOBl WIIM COENUHEHHUS psAAa pPOTOPHBIX TpYO.
CunbGhOHBI MPEACTABISAIOT COO0H KOPOTKHME IMMJIMHAPHI C TOJIIMHONH CTEHKH 3 MM
(0,12 mroiima) mnmm MeHee, muameTrpoMm oT 75 mMm (3 mrovima) mo 400 mm (16 mroiimMoB),
UMEIOIUX OJIMH TO(Mp ¥ M3TOTOBICHHBIC U3 OJHOTO U3 MATEPHAJIOB, HMEIOIINX BHICOKOE
3HAUEHHE OTHOIIEHHUSA MPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B I[IOSICHUTEJIBHOM
3AMEYAHUU k nacrosiemy pasaerny.

d) [eperoponku:

Kommonentsl B ¢opMe aucka auamerpoM oT 75 mm g0 400 MM (ot 3 mo 16 mroiimMoB),
CTEMANBHO MPeHa3HAYCHHBIC WM TOATOTOBIICHHBIC /Il YCTAHOBKH BHYTPH POTOPHOU
TpyObl LEHTPUPYTH C TMENbI0 H30JIMPOBATh BBITYCKHYID KaMmepy OT TJIaBHOU
Pa3eUTENbHON KaMepPhl M B HEKOTOPBIX CIIydasx JUIs YIaydileHus upKysiiuu raza UF6
BHYTPH TJIABHOW Pa3/IeIUTEIBHON KaMepbl POTOPHOU TPYOBl ¥ M3TOTOBJICHHBIC U3 OJTHOTO
U3 MaTepuajoB, UMEIONIMX BBICOKOC 3HAYCHUE OTHOIICHWS MPOYHOCTH K IIOTHOCTH,
ykazaaabix B [IOSICHUTEJIBHOM 3AMEYAHNMU k HacTosmeMy pa3ery.

e) BepxHue/HMmKHAE KPBIIIKY:

KommonenTsr B popme nucka nuamerpom oT 75 mm (3 mroitma) mo 400 MM (16 mroitMoB),
CHEUUAIFHO TpeJHa3HaYeHHBbIE WM TOATOTOBJICHHBIE TaKMM 00pa3oM, 4TOOBI TOYHO
COOTBETCTBOBAaTh AHAMETPY KOHLIOB POTOPHOM TpyObl W Onaromapsi 3TOMy yIEpKHBATh
UF6 BHyTpu ee. OTH KOMIIOHEHTHI HMCIOJB3YIOTCS UL TOTO, YTOOBI MOAJEP)KHUBATH,
yIepKHBaTh WIM COAEpXkaTh B ce0e Kak COCTAaBHYIO YacThb JJIEMEHTHI BEpPXHETO
HNOJIINIHUKA (BEpXHsAA KpBIIKa) MM CIY)KUTh B KayecTBE Hecylled uactu
BPALAIOIIUXCS 3JIEMEHTOB JJICKTPOJIBUIATENl U 3JEMEHTOB HIDKHETO IOJIIUIIHUKA
(HIKHAA KpBIIIKA), U HU3TOTOBISIIOTCS M3 OJHOTO M3 MaTepPHajoB, UMEIOLIMX BBICOKOE
3HaYEHHE OTHOILIEHUS IMPOYHOCTH K IUIOTHOCTH, ykazaHHbIX B IIOSICHUTEJIBHOM
3AMEYAHUMU k nacTosieMy pazneny.

I[NTOACHUTEJIBHOE 3AMEYAHUE

I[J'ISI Bpalaromuxcss KOMIIOHCHTOB I.IeHTpI/I(l)yF HCIIOJIB3YIOTCS CIICAYIONIUC MaTCpUalibl:
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a)  MapTCHCHUTHOCTApPEIOIINE CTAH, UMEIOIIHE MAaKCHMATBbHBIN TIPeAe MPOYHOCTH Ha
pactsmkerne 2,05 x 10° HAr® (300 000 dynT/KB. mroiim) mim Goee;

b)  aNIOMUHHEBBIC CIUIABBI, HMMEIONIME MAaKCHUMAIbHBIA Tpeaesl MNPOYHOCTH Ha
pactsokenne 0,46 x 10° H/m? (67 000 dyHT/KB. mroiim) mmm Goree;

c) BOJIOKHUCTBIE (HUTEMOAOOHBIC) MaTepHalibl, MPUTOAHBIC NI WCIOJIh30BAHHUS B
KOMITO3UTHBIX CTPYKTYpax W WMEIOIINE 3HAYEHUS YAECTHHOTO MOIYIS YIPYTOCTH
12,3 x 10° M mwin Golee W MAKCHMAIBHOTO YACIBHOTO MpeAeia IPOYHOCTH Ha
pactsmkenne 0,3 x 10° M mu Gonee ("'yaenbHBINH MOLYIIb YIPYrocTH" - 5T0 MOTYIb
IOwura B H/Mz, JICTICHHBIA Ha YJCIbHBIA BEC B H/M3; "MaKCUMAaJIbHBIA YIETbHBIN
Mpeen MPOYHOCTH HAa PACTSKEHHE" - 3TO MaKCUMAJILHBINA TPeIei MPOYHOCTH Ha
pacTsukenne B H/M%, eneHHblit Ha yaenbHblii Bec B H/m'.

CraTnyecKue KOMIOHEHTDI
a) IToamuMmHUKY ¢ MAarHUTHOM TTOJIBECKOM:

CrenmanbHO TpeAHA3HAYCHHBIE WM IOATOTOBJICHHBIE ITOAUINITHUKOBBIE — Y3IIBI,
COCTOSIINE W3 KOJBIEBOIO MarHWTa, TMOJABEHIEHHOIO B 00OHMe, coaepikamien
nemngupytonyro cpeay. OOoiima wu3roroBnsercs u3 croiikoro k UFg marepuana
(cm. TIOSACHUTEJIBHOE 3AMEYAHUE k pasmeny 5.2.). Maraur coeaumHsieTcs ¢
MOJIFOCHBIM HAKOHEYHHKOM WJIM BTOPHIM MAarHUTOM, YCTAHOBJIIGHHBIM Ha BepXHeEH
KpBIIIKE, OmucaHHOW B paszgene 5.1.1.e¢). Maraur MoxeT uMeTh (OpMy KOJbIA C
COOTHOIICHWEM MEXIy BHEIIHHM ¥ BHYTPEHHUM JHAMETPaMH, MEHBIIUM WU
paBHbBIM 1,6:1. Marsur MoXeT uMeTh (GOopMy, OOECIEUHBAIOIIYI0 HAYalbHYIO
nponunaemocts 0,15 T'a/m (120 000 emuaun; CI'C) wnm Gonee, WM OCTaTOYHYIO
HaMarHM4eHHOCTh 98,5% wim Ooliee, WM NMPOU3BEJACHUE WHIYKIIMH HAa MaKCUMAJIBHYIO
HampsDkeHHOCTh momst 6omee 80 k/L/M® (107 Tc.D). Kpome OGBIYHBIX CBOWCTB
MaTepuana, HeoOXOAUMBIM IPeIBAPUTEIHHBIM YCIOBHEM SIBISIETCS OTPaHUYCHHE OYEHb
ManeiMu gorryckamu (Meree 0,1 mm mwu 0,004 mroiima), OTKIIOHEHHUS MarHUTHBIX OCEH OT
reOMETPUUYECKHUX OCel Min obecrieueHre 0co00ii TOMOT€HHOCTH MaTepHaia MarHuTa.

b)  ommmnuuku/nemndepsr:

CrienuanbHO TIpeHa3HAYCHHBIC WM TIOJITOTOBJICHHBIC MOJIIMITHUKH, COACPXKAIINE Y3el
OCB/yIUTOTHUTEIIBHOE KOJBII0, CMOHTHPOBAaHHBIM Ha memrdepe. Ock  00BIYHO
npesicTaBiIsieT cOO0N Bal M3 3aKaJCHHOW CTalld C OJTHAM KOHIIOM B opme monycdepsl, 1
CO CpeACTBaMH IOJCOCTUHEHUS K HIDKHEH KpBIIIKE, OMMCaHHOW B pazxaene 5.1.1.¢), Ha
npyrom. Bam, omHako, MOXKET OBITh COSAMHEH C THIPOJUHAMHYSCKUM ITOAIIUITHUKOM.
Konpio wumeer ¢opmy Tabierku ¢ monychepudecKUM YriayOJeHHEeM Ha OJHOU
MOBEPXHOCTH. JTU KOMITOHEHTHI YaCTO TIOCTABJISIOTCS OTJCIIBHO OT JeMIidepa.

c) MoneKyspHbIE HaCOCHI:

CnenuanbHO TpeTHA3HAUYCHHBIC WIN MOJTOTOBJICHHbIC IMIMHIPHI C BHITOYCHHBIMH HIIH
BBIIABICHHBIMA BHYTPH CIHPAJIbHBIMH KaHaBKAMH M C BBICBEPICHHBIMH BHYTPH
OTBEPCTUSMH. THUIOBBIMH pa3MepaMH SIBIAIOTCS CIACHYIOUINe: BHYTPEHHUU OUAMETpP OT
75 mm (3 mroiima) no 400 mm (16 mroiimoB), TommuHa creHku 10 mm (0,4 mroiima) mnn
Oomee, ¢ UIMHOW, paBHOM nauamerpy uiau Oonbime.  KanaBku O0OBIMHO HMMEIOT
MIPSMOYTOJILHOE TIOTIepedHoe ceueHue u rryouny 2 mum (0,08 mroitma) win Oodee.

d)  Craropsl aBuratenei:
CrnenuanbHO TpeTHA3HAYCHHBIC WIIM MOATOTOBJICHHBIE CTATOPHI KOJIBIIEBOW (HOPMBI ISt

BBICOKOCKOPOCTHBIX MHOFO(l)a3HI:IX TUCTCPC3UCHBIX (I/IJ'II/I pCaKTI/IBHLIX)
3HeKTpOI[BI/IFaTCH€I71 NMEPEMCHHOTO TOKa IJIA CHHXpOHHOfI pa60TBI B YCJIOBHUIX BaKyyMa B
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nuanazone vactor 600-2000 I'm u B mmamazone momHuoctedt 50-1000 BA. Crartopsl
COCTOAT W3 MHOTO()a3HBIX 0OMOTOK Ha MHOTOCIIOMHOM JKEJIE3HOM CEePACUYHUKE C HU3KUMHU
MOTEPSIMH, COCTABIICHHOM W3 TOHKHX IUTACTHH, 0ObraHO TommHOoN 2,0 MM (0,08 mroiima)
WJIA MCHEE.

e) Kopnyca/npuemHnku neHTpudyru

KommnoHeHTsI, cienuanbHO MpeIHa3HAuCHHBIC WM TMOATOTOBJICHHBIC IS Pa3MEIICHUS B
HUX COOpPKH pPOTOPHOH TpyOBI ra3zoBod HeHTpU(YrH. Kopimyc COCTOMT W3 KECTKOro
MAIHHApPaA ¢ TommuHoM cteHku mo 30 MM (1,2 mroitMa) ¢ Ipenu3nOHHO 00pabOTaHHBIMHU
KOHIIAMH JJISl YCTAHOBKH ITOIIMITHUKOB M C OJHUM WJIM HECKOJHLKUMH (IaHIIAMH IS
MOHTaka. OOpabOTaHHBIC KOHIBI MapaJICAbHBI APYr APYry M IEPICHIUKYJISIPHBI
MPOJIOJIBHON ocu HuIuHApa B npeaenax 0,05 rpagyca unu meHee. Kopryc MOXeT Takxke
MIPEJICTABJIATE COOOH KOHCTPYKIIHIO SYCHCTOTO TUMA JJIs Pa3MEIICHUS B HEM HECKOJIBKUX
poropubix Tpy6. Kopriryca u3roraBnmuBaroTcs u3 MaTepuaioB, koppo3uectoiikux k UFg,
WJTH 3aIUIIAI0TCS TOKPBITHEM U3 TAaKUX MaTePUAaJIOB.

f) JloBymkm:

CrienuanbHO IpEAHA3HAUYEHHbBIE WIN MOJrOTOBJIECHHBIE TPYOKHM BHYTPEHHUM AUAMETPOM
1o 12 mwm (0,5 mroiima) nns uzsneueHus raza UFg u3 poTopHoii TpyObl 0 MeTOAy TpyOKH
[Tuto (T.€. c OTBepcTHEM, HANIPABICHHBIM Ha KPYrOBOM MOTOK raza B POTOPHOM TpyOe, K
npuMepy, MOCPEACTBOM HM3rH0a KOHIA paualbHO PACHOIOKEHHOH TpyOKH), KOTOpHIC
MOYHO IIPUKPENUTh K LIEHTPAJIbHON CUCTEME U3BJI€UEHUs ra3a. TpyOKH M3rOTOBIIEHBI U3
MarepuayioB, kopposuecToMkux kK UFg, wWiM 3allyinaioTcss TMOKPBITUEM U3  TaKHUX
MaTepuasoB.

CrnennaJbHO MpeJHA3HAYEeHHbIe WM MOATO0TOBJIEHHbIE BCIIOMOTaTe/IbHbIe CHCTEMBbI,
o0opynoBaHHe ¥ KOMIIOHEHTBI [UIsI HCHOJb30BaHWsl Ha Tra3ouneHTPpH(yKHOH
YCTaHOBKe 10 000TallieHN 10

BBOJHOE 3AMEYAHUE

BcnomoraTenbHbIe  CHCTEMBI, OOOpPYIOBaHWE W KOMIIOHEHTHI Ta30lEeHTPU(YKHON
YCTaHOBKU 110 OOOTAIllEHUIO MPEICTABIAIOT COOOM CHUCTEMBI YCTAHOBKH, HEOOXOIHUMBIC
quist mogauu UF¢ B ieHTpudyry, Ui CBSI3M OTACIBHBIX IICHTPU(PYT MEKITY COO0# ¢ IEeTbio
o0Opa3oBaHHs KacKajoB (WU CTyMEHEH), 4TOObI OCTUYh 00JIee BHICOKOTO 00OTaIlCHUS U
m3Bieub "mpoaykt' u "xBoctel" UF¢ u3 uentpudyr, a Ttakxke o0opydoBaHHE,
HEOOXOAMMOE ISl MPUBEACHUS B ICHCTBUE LHEHTPU(YT WM ISl YIIPABICHUS YCTaAHOBKOM.

O6prya0 UF4 ricmapsieTcst U3 TBEpIBbIX BEIIECTB, MOMEMIEHHBIX BHYTPH IOAOTPEBAEMBIX
aBTOKJIABOB, M IIOJaeTCsi B ra3oo0pa3Hod ¢opme K IMEHTpudyram uepe3 CHUCTEMY
KOJIJIGKTOPHBIX TpyOorpoBoaoB kackana. "IIpogykt" u "xBocthl" UFs, moctynaromue u3
neHTpuyr B BHAE Ta3000pa3HBIX I[OTOKOB, TaKXKe MPOXOIIT 4epe3 CHCTEMY
KOJUIGKTOPHBIX TPYOOINPOBOAOB Kackala K XOJIOAHBIM JIOBYHIKaMm (paloTaiomuMm mnpu
temmeparype okoso 203 K (-70°C)), rae oHH KOHAEHCUPYIOTCS W 3aTE€M IOMEINAITCS B
COOTBETCTBYIOIINE KOHTEWHEPHl [UIsI TPAaHCIOPTHPOBKH WM XpaHeHHA. Tak Kak
YCTaHOBKA IO OOOTAaIICHWIO COCTOWT M3 MHOTHX TBICSY IHEHTPUGYT, COOpaHHBIX B
KacKaJpl, CO3IAI0TCI MHOTOKMJIOMETPOBBIE KOJUIEKTOPHBIE TPyOOIPOBOIBI KacKaloB C
TBICS'YaMH CBApHBIX IIBOB, IPHYEM CXEMa OCHOBHOM YaCTH MX COEAWHEHHH MHOTOKPATHO
nosTopsiercs. OOopynoBaHNE, KOMIIOHEHTHI U CHCTEMBI TPyOOIIPOBOIOB M3TOTOBIISIFOTCS
C COONIO/ICHNEM BBICOKHX TPEOOBaHUI K BaKyyM-IUIOTHOCTH M YHCTOTE 00PabOTKH.
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5.2.2.

5.2.3.

5.2.4.

CucreMbl mogauu/cucreMbl 0TBOAA ""mpoaykra' u '"'xBocTOB"
\

CrnenmanbHO TpeTHA3HAYCHHBIC WM ITOATOTOBJICHHBIE TEXHOJOTHYECKHE CHCTEMBI,
BKJIFOYAIOIIHE:

MHUTAIOIINE aBTOKIABHI (MM CTAHIMM), UCTIONb3yeMble i1 moxaun UFs B kackamb
uentpudyr npu nasnenun 1o 100 lla (15 ¢yHT/KB.M10MM) 1 IpH cKOpOCTH 1 Kr/4
uiu Gornee;

necyonuMaTophl (WM XOJIOHBIE JIOBYIIKH), UCHONb3yeMbie A BeiBeacHuss UFg
u3 KackanoB npu gasinenud g0 3 klla (0,5 pyut/kB.aroiim).  JlecyOaumaropbl
crocobHb! oxnaxaarses 10 203 K (-70°C) u narpeBathes 10 343 K (70°C);

craniuu "mpoxykra" u "XBocTOB", HWCHOIB3yeMble s mepememenns UFg B
KOHTCUHEPHI.

Ora ycTaHOBKa, OOOpYyIOBaHME W TPYOONPOBOIBI IOJHOCTHE) HM3TOTABIUBAIOTCS U3
croikux k UFs MarepuanoB  wiaM  3alIMIIAIOTCS  TOKPBITUEM W3 HHX
(cm. [TIOSICHUTEJIBHOE 3AMEYAHMUE k manHoMy pasfieny) ¢ COOIIOACHHEM BBICOKHX
TpeOOBaHMI K BaKyyM-IDIOTHOCTH W YHCTOTE OOPabOTKH.

ManmuHHbIE CHCTEMBI KOJJIECKTOPHBIX prﬁOl’lpOBOZlOB

CrienmajbHO TpeAHA3HAUYEHHBIE WM MOATOTOBJICHHBIE CHCTEMBI TPYOONPOBOAOB U
KoJUIeKTOpoB i ynepxkanusi UFq BHyTpum HeHTpuUQYKXHBIX KackagoB. OJTa ceTh
TpyOOIIPOBOAOB OOBIYHO MpenacTaBisieT co0oil cucreMy ¢ "TPOWHBIM" KOJUIEKTOPOM, U
Kaxasi LeHTpu(yra coeuHEHa C KaKIbIM U3 KOJUIEKTOpoB. ClenoBaTelbHO, CXeMa
OCHOBHOM uYacTH HUX COEIUHEHMs MHOTOKpaTHO MoBTopsercs. OHa IIOJHOCTBIO
usrotapnuBaeTcss w3 croWkux K UFg wmarepmano (cm. I[TOSACHUTEJIBHOE
3AMEYAHUE k HacTtosieMy pa3zaeny) ¢ COOMOACHUEM BEICOKMX TPEOOBaHUH K BaKyyM-
TUIOTHOCTH M YACTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1151 UF

CrienaibHO TIpeIHA3HAYCHHBIC MM TOJrOTOBJICHHBIE MArHUTHBIC WM KBaJ[PYyIOJbHBIC
MacC-CIIEKTPOMETPHI, CITIOCOOHBIE TTPOU3BOANUTD MPSAMOM 0TOOP MO0 ToaBaeMOi MacCHl,
"mpoaykra" min "XBOCTOB" M3 ra3oBbix 1moToKOB UF¢ n oOnamaroiye mojgHbIM HaOOpoOM
CIIETYFOINX XapaKTEPUCTHUK:

1. yaAeNbHas pa3zpeniammias cnocoOHOCTh Mo Macce cBbiie 320;

2. COACPKAT HMCTOYHUKU HOHOB, HU3TOTOBJICHHBLIC M3 HHUXpPOMAa WKW MOHCIIS WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, WM HUKCIIMPOBAHHBIC,

3. coepkaT HOHU3AIMOHHbBIC HCTOYHUKH ¢ O0MOapIUPOBKOH 3JIEKTPOHAMU;

4, COJZIEPKAaT KOJUIEKTOPHYIO CUCTEMY, IIPUTOAHYIO JI1 U30TOMMHOIO aHAJIN3A.
IIpeodpa3zoBaTeu 4acTOTHI

[IpeoOpaszoBaTenn YacToThl (TaKKe€ HM3BECTHBIC KaK KOHBEPTOPHI WM WHBEPTOPHI),
CHCIUALHO TIPSJAHA3HAYCHHBIC WM TOATOTOBJICHHBIC JUIsS TUTaHHUS CTaTOPOB
JBUTATEICH, ompenc/ieHHbIX B moamyHkTe 5.1.2.d), wid dYacTH, KOMIOHEHTBHI H
moacOOpKH TakuxX TMpeoOpa3oBaTeieii dYacTOTHI, OONamaromuye TOJHBEIM HabOpoOM
CIIETYIOIINX XapaKTePUCTHK:

1. MHOTO(a3HbIN BeIX0] B uana3zone oT 600 mo 2000 I'm;

2 BBICOKasl CTAOMIILHOCTH (O cTadmu3aiueit yactotsl jtyurie 0,1%);
3. HU3KHE HEMHEHHBbIC UCKaXeHus (MeHee 2%);

4 K03 UITHEeHT TToNIe3HOTO NeiicTBrs cBhIme 80%.
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5.3.1.

5.3.2.

5.3.3.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnennoe BbIme OOOPYNOBaHWE BCTYMAET B HEMOCPEACTBEHHBIH KOHTAaKT C
TEXHOJIOTHUECKIM Tra3oM UF¢ WM HEMmOCpPeACTBEHHO YIPaBiseT paboTod MEHTpUDPYT H
MPOXOXKACHUEM T'a3a OT HEHTPU(YTH K HEHTPUPYTE U U3 KacKajia B KacKaJ.

Kopposuectoiikue k UFs MaTepuanbl BKIIOUAIOT HEPKABCIOLIYIO CTajlb, ATIOMHHHM,
ATFOMUHHEBBIC CIIIABBI, HUKEIh WIX CIUIABHI, conepxkaiue 60% u Oosiee HUKEIS.

CnenuajbHO NpeTHA3ZHAYEHHbIE WJIM TOJATOTOBJIEHHbIE COOPKH M KOMIIOHEHTHI JUIsI
UCNOJIB30BaHNusA NpH razoaugdy3noHHoM odoraueHnu

BBOJAHOE 3AMEYAHUE

[pu rasoguddysmoHHOM  MeTome  pasfelieHds  HW30TONMOB  ypaHa  OCHOBHOMU
TEXHOJIOTHYECKOH COOpPKOH SIBISICTCA CIEHUATIbHBIA TMOPUCTBIA Ta30nu(Py3nOHHBIN
Oapbep, TEIIOOOMEHHHK JUISI OXJTKIACHHUS Ta3za (KOTOpBIH HarpeBaeTcs B IIPOIECCE
CKaTuf), YIUIOTHUTENbHBIE KIAMaHBl W PEryJupyIONIMe KJIamaHbl, a TaKkkKe
TpyOOTIPOBOIBL. ITockompky B Ta30auddy3MOHHOW TEXHOJOTHH HCIOIB3YeTCS
mectudropucteiii ypan (UFg), Bce obopymoBanue, TpyOONMpOBOABI M TOBEPXHOCTU
U3MEPUTENBHBIX MPHOOPOB (KOTOpBIE BCTYMAalOT B KOHTAaKT C Ta30M) JOJDKHBI
M3TOTaBIUBATHCA M3 MaTEPUAOB, COXPAHSIOMMX cTabWibHOCTH mpu KoHTakTe ¢ UF.
Tazoguddy3noHHas ycTaHOBKA COCTOUT M3 Psfa TaKUX COOPOK, TaK YTO MX KOJUIECTBO
MOJKET OBITh BKHBIM ITOKa3aTeJIeM KOHEYHOTO MpeHa3HAUYEHUSI.

TI'azonuddy3uonHbie 6apbepbl

a) CrnenmanbHO TpegHa3sHAYCHHBIE WM TOATOTOBJICHHBIE TOHKHE, TIOPUCTHIC
GubTphl ¢ pasmepom nop 100-1000-A (anrctpem), Tommmuoii 5 mm (0,2 mroiima) wiiu
MeHbIle, a s TpyOuaTeix ¢opMm nuamerpoM 25 MM (1l groiiM) wniM MeHbIIe,
U3TOTOBJICHHBIE U3 METAJUIMYECKHUX, IOJIMMEPHBIX WM KEPaMUYECKUX MaTepHasoB,
koppo3uectorkux Kk UFg, u

b) CIIEITHAIIFHO TIOATOTOBJICHHBIC COCMWHCHUS WM TIOPOIIKUA IS H3TOTOBJICHUS
Takux GWIbTPOB. Takue COCAWHEHWS ¥ TOPOIIKH BKIFOYAIOT HUKEIh WU CIUIABHI,
conepxkarue 60% wim Oonee HUKENsI, OKCHJ] alFOMHHUS WK cTolikue kK UFg TOTHOCThIO
(TopupoBaHHBIE YIIEBOAOPOAHBIE OJIUMEPHI ¢ YHCTOTOH 99,9% unm Gojee, pazmMepom
gacTul] MeHee 10 MKM W BBICOKOH OTHOPOMHOCTBIO YAaCTHI] MO KPYIHOCTH, KOTOPHIC
CIEIUAIBLHO MOATOTOBIICHBI JJIs U3rOTOBJICHHUS ra3oaudy3noHHBIX OapbepoB.

Kamepsbl nuddyzopon

CrierualibHO TIpeTHA3HAYCHHBIC WM TOJTOTOBJICHHBIE TEPMETUYHBIC MUIHMHIPUYCCKUC
cocynbl auamerpom Oonee 300 mm (12 mroiimoB) u amuHOU Gonee 900 mm (35 aroitmMoB),
WM TIPSMOYTOJIBHBIE COCYIBI CPaBHHMBIX Pa3MEpOB, UMEIOIIME OJUH BIIYCKHOH W J1Ba
BBIITYCKHBIX MaTpyOKa, AMaMeTp KaXIOro W3 KOTOPBIX Ooyee 50 MM (2 mroiitma), mis
MOMEIICHUS B HUX Ta30du(dy3HOHHBIX 0apbepOB, M3rOTOBICHHBbIE M3 CTOHMKHX K UFg
MaTepraIoB WK 3alUIeHHbIE TOKPHITHEM U3 HUX, U MTpeIHA3HAYCHHBIE ISl YCTAHOBKU B
TOPU30HTAIHHOM WU BEPTUKATHHOM TOJIO0KCHHH.

Komnpeccops! U ra3onyBKu

CrierualibHO  TIpeTHA3HAYCHHBIC WJIM TIOJTOTOBJICHHBIE OCEBBIC, IIEHTPOOCIKHBIC WU
00BbEMHBIE KOMIIPECCOPBI, MM Ta30yBKH C MPOM3BOANTEIBHOCTBIO HA BCoce | M’/MUH
win 6onmee UF¢ u ¢ maBieHueM Ha BbIXOAE 10 Heckonbkux coteH klla (100 ¢yHT/KB.
IIOWM), TIpeaHa3HAYCHHBIC I JONTOBPEeMEHHOW JKciryaranmun B cpeae UFg ¢
AJICKTPOJIBUTATEIIEM COOTBETCTBYIOIICH MOIIHOCTH WM 0€3 HEro, a TaKXkKe OTACIbHBIC
COOPKH TakKMX KOMIIPECCOPOB M Ta30[lyBOK. OTH KOMIIPECCOPHI U Ta30AyBKH HUMEIOT
nepenaj Aasienus ot 2:1 no 6:1 u uzroraBnuBarotcs u3z croiikux k UFg MaTepuanoB wiu
MTOKPBIBAIOTCS MMH.
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5.3.4.

5.3.5.

54.

5.4.1.

YmioTHeHust Bpaliaroumiuxcs BajioB

CoenuanbHO TNpeJHA3HAYCHHBIE WM TOATOTOBJICHHBIE BaKyyMHBIC YIUIOTHEHUS,
YCTAaHOBJICHHBIE Ha CTOPOHE MOJAaYd M Ha CTOPOHE BBIXOJA MAJIA YIUIOTHEHHS Baia,
COEMHSIONIETO POTOP KOMIIPECcopa WM Ta30AyBKH C MPHUBOAHBIM JIBHTATeNIEM, C TEM
4TOOBI 00ECTIeYNTh HAJEKHYI0 TePMETH3AINIO, MPEAOTBPALIAIONIYI0 HATeKaHHE BO3IyXa
BO BHYTPEHHIOIO KaMepy KOMITpeccopa WM Ta30yBKH, koTopad HanojHeHa UFs. Takue
VIUTOTHEHUSI OOBIYHO TMPOSKTUPYIOTCS HA CKOPOCTh HaTeKaHWs OydepHOro raza MeHee
1000 cv*/mun (60 mroiiv’/Mun).

Tem1oo0MeHHNKH 119 oxJaxkaenns UFg

CrienuanbHO TIpeIHa3HAYCHHBIC WIIH MTOATOTOBJICHHBIC TEIUIO0OOMEHHUKH, H3TOTOBJICHHBIC
u3 croiiknx k UFg marepuanoB wiu HMOKPBHITEIE MMHU (32 HCKJIIFOUEHHUEM HEP)KaBEOIICH
CTalli), WIH MEJbI0, WM JIOOBIM COYETAHWEM JTHX METaNIOB M PACCUMUTAHHBIC Ha
CKOPOCTh U3MEHEHHS JaBJICHUs, onpeaeisomiero yreuky, meuee 10 Ia (0,0015 dyHT/KB.
JoiiM) B yac npu nepenaje nasiacaus 100 kIla (15 GyHT/KB. qr0iim).

CrnennajIbHO peHA3HAYEHHbIE WM MOAT0TOBJIEHHbIE BCIIOMOTaTeJIbHbIe CHCTEMBI,
o0opynoBaHHe ¥ KOMIIOHEHTHI /JJsl MCHOJb30BaHUS NpH ra3oan¢dy3noHHOM
o0orameHnu

BBOJAHOE 3AMEYAHUE

BcmomoraTenbHble cUCTeMbI, 000pYIOBAaHHE M KOMIIOHEHTHI AJisi Ta30An((y3MOHHBIX
YCTaHOBOK MO OOOTALICHUIO MPEACTABIAIOT COOOH CHCTEMBI YCTaHOBKH, HEOOXOIMMBIE
i nogaun UF¢ B razonuddysuonHyio cOOpKy, Al CBSI3UM OTHENIBHBIX COOPOK MEXKIY
co0oif 1 00pa3oBaHUS KAacKaloB (WIM CTYIEHEH) C IeTbI0 MOCTENEHHOTO JOCTHKEHHS
Oosee BBICOKOTO oOoramieHUss © u3BIedeHHs 'mpoxaykra" u "xBoctoB" UFs m3
T (Hy3MOHHBIX  KacKaJoB. BBumy — BBHICOKOMHEPLUHMOHHBIX  XapaKTEPUCTUK
IUQPY3MOHHBIX KacKagoB Jr000e MpepbiBaHHE MX PabOThl, OCOOCHHO HMX OCTAHOBKA,
OPUBOIAT K CEpPhEe3HBIM THocneAcTBusiM.  CrnemoBarenbHO, Ha ra3ogud@y3noHHON
YCTaHOBKE Ba)KHOE 3HAYCHHE MMEIOT CTPOTOE M TOCTOSHHOE MOIJIEpKaHUE BaKyyMma BO
BCEX TEXHOJOTMYECKHX CHCTEMax, aBTOMAaTHUYeCKas 3alliTa OT aBapuil M TOYHOE
aBTOMAaTHYECKOE PETYINPOBAaHHE MOTOKA ra3a. Bce 3TO0 MpHBOIUT K HEOOXOIUMOCTH
OCHAIICHUSI yCTAHOBKHM OOJBIIMM  KOJIWYECTBOM  CIICLHATBHBIX  H3MEPHUTEIbHBIX,
PETYIUPYIOLINX U YIPABISIOMINX CUCTEM.

O6srya0 UF¢ niciapsieTcst u3 MUIMHAPOB, TOMENIEHHBIX BHYTPH aBTOKJIABOB, M MOIAETCS
B Ta3o00pa3HOi ¢opMe K BXOJHBIM TOYKAM 4Yepe3 CHCTEMYy KOJUICKTOPHBIX
TpyOompoBosioB kackama. "llpomykt" m "xBoctel" UFg, mocrymaromue U3 BBIXOJHBIX
TOYEK B BHUJAC Ta3000pa3HBIX TIOTOKOB, MPOXOIAT Yepe3 CHUCTEMY KOJUIEKTOPHBIX
TpyOOTIPOBOAOB Kackama MO0 K XOJIOAHBIM JIOBYIIKAM, JIHOO K KOMIIPECCOPHBIM
CTaHIMAM, Tae ra3oo0pasubii morok UFg ckmkaercs W 3aTeM IIOMeIIaeTcs B
COOTBETCTBYIOIIME KOHTEHHEphI IJIsi TPAaHCIOPTHPOBKH WM XpaHeHHs. [lockombky
razonupQy3uoHHAs YCTAaHOBKA TI0 OOOTAlICHHIO WMEET OOJBIIOE KOJIUYECTBO
ra3onupQy3uoHHEIX COOPOK, COOpPaHHBIX B KacKaJlbl, CO3JIAIOTCS MHOTOKHUIIOMETPOBBIC
KOJUIEKTOPHBIC TPYOONPOBOJIBI KACKAIOB C ThICSYAMH CBapHBIX IIBOB, MPHYEM CXeMa
OCHOBHOW 4YaCTH WX COEAWHEHWH MHOTOKPAaTHO TIOBTOPSETCH. O6opynoBanue,
KOMITOHEHTBl M CHUCTEMBI TPYOOIPOBOJIOB HM3TOTOBIISIOTCS C COOIIOJACHUEM BBICOKUX
TpeOOBaHMI K BAKYYM-IUIOTHOCTH M YUCTOTE 00PaOOTKU.

Cucrtembl nogavn/cucTeMsl 0TBOAA "'mpoaykTa'’ u '"'XBOCTOB"

CrenmaibHO TpegHa3HAYCHHBIE WM IOATOTOBJICHHBIE TEXHOJIOTUYECKUE CHUCTEMBI,
crioco6nble padoraTs npu Aasienun 300 [1a (45 GyHT/KB. Ar0¥iM) MK MEHEe, BKITIOYAsL:
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

MUTAIOIINE AaBTOKJIABBl (MJIM CHUCTEMBI), HCIONB3yemble uis moxadu UFg B
razoaud G y3noHHBIC KaCKaIbI;

necyOnuMaTophl (MM XOJIOJHBIE JIOBYIIKH), UCHONb3yeMble A BeiBeeHus: UFg
u3 ra3oan(Py3HOHHBIX KaCKa/loB,;

cranuu oxwwkeHus, rae UFgs B Tazoo0pa3Hoil Gopme u3 Kackamga CKAUMaeTcs U
OXJTAKAAETCS A0 KUJKOTO COCTOSHHUS;

craHiuu "mponaykra" unu "XBocToB", mcmonb3dyembie g nepememnenus UFg B
KOHTEHHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBO/IOB

CrenmanbHO TIpeHA3HAYEHHBIE WM TIOATOTOBJICHHBIE CHCTEMBI TpPyOOIPOBOJOB U
CUCTEMBI KOJUIEKTOpOB i ynepxkanuss UFs BHyTpu ra30audy3MoHHBIX KacKaJoB. JTa
CETh TPYOOIPOBOIOB OOBIYHO IMPEJICTABISICT COOOH CUCTEMY C "BOMHBIM" KOJUIEKTOPOM,
rae Kaxaas siueika COeAMHEHA ¢ KaKIbIM U3 KOJLIEKTOPOB.

Bakyymuble cucTeMbl

a) CrienMaibHO TIpEAHA3HAYCHHBIC WM IIOATOTOBJICHHBIC KPYIHBIC BaKyyMHBIC
MAarucTpaiy, BaKyyMHbIC KOJUICKTOPbl M BaKyyMHbBIC HACOCHI HPOU3BOAUTEILHOCTHIO
5 m*/mun (175 dyr’/Mun) umm Gonee.

b) BakyymHBIE HACOCHI, CIICIUAIEHO TpeAHa3HAUYCHHbBIC JUIS paObOThI B CojepxkKaiiei
UFs atmocdepe ¥ M3rOTOBIICHHBIC W3 AIFOMHUHUWS, HUKEIS WIH CIDIABOB, COJACPIKAIINX
6omnee 60% HUKENS WM NOKPHITEIE UMH. JTH HACOCHI MOTYT OBITH WJIM POTAIIHOHHBIMH,
WIN TIOPIIHEBBIMU, MOTYT UMETh BBITECHSIONINE W (PTOPUCTOYTIIEPOHBIC YIUIOTHEHUS, a
TaKXe B HUX MOTYT IPUCYTCTBOBATH CIIEUAILHBIC pa00Yre HKHUIKOCTH.

CrnennajibHbIe CTONOPHBIE H pPeryJIupyomye KianaHbl

CrienualibHO TIPETHA3HAYCHHBIC WJIM IIOJATOTOBJICHHBIC PYYHBIC WM aBTOMATHYECKUC
CTOIIOPHBIC U PETYIHPYIONIUE KITANaHbl CHIIB(OHHOTO THITA, U3TOTOBJIICHHBIC U3 CTOWKUX
k UF¢ matepuanos, quamerpoM ot 40 mo 1500 mMm (1,5 mo 59 mroiiMoB) 171t YCTAaHOBKH B
OCHOBHBIX MW  BCIIOMOTATENbHBIX cUCTeMaxX Ta30Au((y3HOHHBIX YCTAaHOBOK  TIO
o0oTaIeHuio.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1151 UF

CrienaibHO MpenHa3sHAYeHHBIE WM TOATOTOBJICHHBIE MarHUTHBIC WIIM KBAJAPYHOJbHbIE
Macc-CIIeKTPOMETPHI, CIIOCOOHBIE MTPOU3BOIUTD MPSIMOM 0TOOP Npo0 MoJaBaeMoi Macchl,
"mpoxykra" mnm "XBOCTOB" U3 ra3oBeIX MOTOKOB UF¢ 1 0bnamaromniyie mOIHEIM HaO0OpOM
CIIETYIOIINX XapaKTePUCTHK:

1. yAeabHas pa3pelaromias CriocoOHOCTh 1Mo Macce cBbiiie 320;

2. COACPKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC M3 HHUXpPOMa WKW MOHCIISA WU
SalMUIICHHBIC ITOKPBITUEM U3 HUX, UJIW HUKCIUPOBAHHELIC,

3. COACPKAT NOHU3AIIUOHHBIC UCTOUYHHKU C 60M6apI[HpOBKOﬁ QJICKTPOHaAMU,

4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO JUISI N30TOITHOTO aHAIN3A.
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5.5.

5.5.1.

[OACHUTEJIbBHOE 3AMEYAHUE

IlepeunciieHHOe BBIIE OOOPYIOBAaHHME BCTYMACT B HEMOCPEACTBCHHBIM KOHTAaKT C
TexHosorndecknuM Ta3zoM UFg, mrbo HEmOCpenCTBEHHO PETYIHPYET MOTOK B IMpeaenax
Kackaza. Bce MOBEpXHOCTH, KOTOPHIE BCTYIIAIOT B KOHTAKT C TEXHOJOTHYECKUM Ta30M,
IEJIMKOM H3TOTABIMBAIOTCS U3 CTOWKUX K UF¢ MaTepranoB wim MOKpeIBarOTCS UMH. J[71s
HeNeld pas3fenioB, OTHOCAIMIMXCS K ra30au@y3UOHHBIM YCTPONCTBaM, MaTepUalbl,
koppo3uectoiikue k UFs, BKIIIOUAIOT HEPIKABEIOIIYIO CTallb, aIFOMUHUHN, aTFOMIUHHUCBEIC
CIIJIaBBI, OKCHUJ ATFOMUHUS, HUKEJIh WM CIUIaBBI, conepskamtue 60% wuimu 6oiree HUKENS, a
takke croiikue K UF¢ moHoCThI0 (hTOpHUPOBAaHHBIE YITIEBOAOPOIHBIC TOJIUMEPHI.

CrenmMajibHO TIpeIHA3HAYEHHbIE MJIM TOATOTOBJIEHHBbIE CHCTEMbI, 000PyJI0OBaHUE H
KOMIIOHCHTbI AJIA HNCIIOJIB30BaHUA Ha yCTaHOBKaX aaponnHaaneCKoro
odorameHus.

BBOJAHOE 3AMEYAHUE

B nporteccax asponnHaMudeckoro oborameHnus cMech razoodpasznoro UF u sterkoro rasa
(Bommopon WM TeNuil) CKUMAETCA U 3aTeM IPOIYCKAeTCs Yepe3 pa3Ielisaioniue HIeMEHTHI,
B KOTOPBIX H30TOITHOE Da3/elCHHE 3aBEPIIACTCS MOCPEACTBOM IOyUYEHHUS OOIBIINX
HEHTPOOCKHBIX CHJI IO TEOMETPUH KPUBOJIMHEWHOM CTEHKH. Y CIEIIHO pa3pabOTaHbl JBa
MpoIecca ATOro TUMA: MPOIECC COIUIOBOTO Pa3ACiCHHUs W MPOIECC BUXPEBOH TPYOKH.
Jlns obomx TMpPOIECCOB OCHOBHBIMU KOMITOHCHTAMH KacKaja pasfelieHUs SBISIOTCS
MWIMHAPUYECKHE KOPIyca, B KOTOPBIX pa3MEIICHbl CHENHaIbHBIE pa3/IeiIuTeIbHbIC
JJIEMEHTHI (COTUIa WJIM BUXPEBBIC TPYOKH), Ta30Bble KOMIPECCOPHI M TEIIO0OMEHHUKA
JUTSL yAaJieHnsI 00pa3yromierocs Mpy CxKaTuu Teria. JlJid aspoArnHAMHUYECKUX YCTaHOBOK
TpeOyeTcs MeNbIi PS/I TAKMX KacKalloB, TAK YTO WX KOJUYECTBO MOXKET CITY>KUTh BaXKHBIM
yKazaTelleM KOHEYHOTO HCHOJb30BaHUA. [lOCKONBKY B a’dpoJMHAMHUYECKOM Ipolecce
ucnons3dyercs  UFg, TOBepXHOCTM BCero o00OpyAOBaHUs, TPYyOONPOBOAOB U
U3MEPUTEILHBIX TPUOOPOB (KOTOpPHIE BCTYIIAIOT B KOHTAKT C Ta30M) JIOJDKHBI
M3TOTaBJIMBATHCS U3 MATEPUATIOB, COXPAHSIOMINX YCTOMUUBOCTH Ipu KoHTakTe ¢ UFs.

[NTOACHUTEJIBHOE 3AMEYAHUE

IlepeunciieHHble B HACTOSILIEM pa3feliec 3JEMEHThl BCTYHAlOT B HEMOCPEICTBEHHBIN
KOHTAaKT ¢ TexHosorndeckuM razom UFg mu00 HEmOCpEACTBEHHO PETYNIMPYIOT TMOTOK B
npeaenax Kackaaa. Bce moBepXHOCTH, KOTOPHIE BCTYMAIOT B KOHTAKT C TEXHOJIOTHYECKUM
razoMm, IEJIWKOM H3roTaBIMBalOTCA U3 cToikux K UFg MaTepuanoB, WX 3allUIIEHBI
MOKPHITHEM M3 TaKuX MarepuanoB. Jlims menmeit pasziena, OTHOCSIIETOCS K dJIEMEHTaM
a’POIMHAMUYIECKOTO oborareHus1, kopposuecroiikue k UFg MaTepuaisl, BKIIIOYAIOT METb,
HEPXKABEIOU[YI0 CTalb, AaJIOMUHHUM, aTIOMUHHEBBIC CIJIABbl, HUKEIb WM CIUIABHL,
comepxkamme 60% wnm Oonee Hukens, a Takke crTodkue K UFg momHOCTBIO
(hropupoBaHHBIC YTIIEBOAOPOIHBIC TIOTHMEPHI.

Pa3znenurenbHble comiia

CrnenuanbHO TIpeIHA3HAYCHHBIE WM TIOJATOTOBIICHHBIC Pa3lCIUTEIbHBIC COIIA M WX
cOopku. PasnmenuresnbHBIC COIMIa COCTOST M3 IICACBUAHBIX HM3OTHYTHIX KaHAJIOB C
paauycom m3ru6a menee 1 mm (00branO OT 0,1 10 0,05 MM), KOppo3uecToiikux k UF,, u
UMEIOIINUX BHYTPEHHIOK PEXYIIYI0 KPOMKY, KOTOpas pa3ieisieT MPOTEKAIoUuil uepes
COILIO Ta3 Ha JIBE (PPaKIIUU.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

Buxpesbie TpyOKH

CriernasibHO TIpeTHA3HAYEHHBIE WM TMOJITOTOBJIEHHBIE BHUXPEBBIE TPYOKH M MX COOPKH.
Buxpesbie TpyOKHM IMEIOT HUIMHIPHYECKYIO WIIH KOHYCO00pa3HyIo (popMy, H3rOTOBIEHBI
n3 kopposuectoiikux k UFg MarepuanoB WM 3alllMIIEHBl MOKPBITUEM M3 TaKUX
MaTepuaioB U uMeT guamerp oT 0,5cM 10 4cM TOpU OTHOWICHWU JJIMHBI K
muametpy 20:1 wnm MeHee, a TakkKe OJHO WM OoJieeé TaHTCHIMAIBHOE BXOJTHOE
oTrBepcTHe. TpyOKH MOTYT OBITh OCHAIICHBI OTBOJaMH COILJIOBOTO THIIA HAa OJHOM HIIM Ha
000mX KOHIIAX.

[NTOACHUTEJIBHOE 3AMEYAHUE

[IuTaTenpHBINA Ta3 TOCTYMAET B BUXPEBYIO TPYOKY IO KacaTelIbHOM C OJHOTO KOHIA WIIH
yepe3 3aKpydrBaroOIIUe JIOMATKU WK Yepe3 MHOTOUYHCICHHbBIC TAHTCHI[UAIbHBIC BXOIHBIC
OTBEPCTHS BJIOJIb TPYOKH.

Komnpeccopsl 4 razonyBKu

CrienaibHO TIpeHA3HAYCHHBIC WM MOJTrOTOBJICHHBIE OCEBBIC, HEHTPU(YKHbIC WIN
00BEeMHBIE KOMITPECCOPHI WIIM Ta30yBKH, M3TOTOBJIICHHBIE W3 Koppo3uecTorknx K UFg
MaTepuaioB, WA 3aIUIICHHBIC MOKPBITHEM u3 TaKUX MaTepuasoB,
TIPOM3BOINTENLHOCTBIO HA BXOAe 2 M/MHH M Gomee cmecu UFg u Hecymiero rasa
(Bomopox wiu renuit).

MMOSACHUTEJIBHOE 3AMEUAHUE
Takue KOMITpeccophl M Ta30yBKH OOBITHO UMEIOT Tiepenan nasieHus ot 1,2:1 mo 6:1.
YioTHeHHs1 BPAIAIOIIUXCSI BAJIOB

CrienaibHO TpeTHa3HAYCHHBIE WJIM TIOATOTOBJICHHBIC YIUIOTHEHHS BPAIAOIINXCS
BAJIOB, YCTAHOBJICHHBIC HA CTOPOHE MOJAYH U HA CTOPOHE BBIXOJA IS YIUIOTHCHHUS Bana,
COCJIMHSIONICTO POTOP KOMIIPECCOPa WM POTOP Ta30yBKU C MPUBOJHBIM JIBUTATENIEM, C
TeM dTOOBI OOECHEUHTh HAJACIKHYI0 TEPMETU3AIMIO, MPEIOTBPAIIAIONLYI0 BBIXOJ
TEXHOJIOTHYECKOTO Tra3a WM HaTeKaHWE BO3JyXa WIM YIUIOTHSIONIETO Tasza BO
BHYTPEHHIOIO KaMepy KOMIIpeccopa WIIM Ta30yBKH, KoTopas 3anonHeHa cMmechio UFg n
HECYIIEro rasa.

Ten1000MeHHHKH AJISl OXJIAKTCHHUS ra3a

CrieruaabHO TpeIHA3HAUCHHBIC WM MOATOTORICHHBIC TSIIO0OMEHHHUKH, U3TOTOBICHHBIC
u3 kopposuectoiikux k UFg marepuanoB WIH 3allUIICHHBIC TMOKPBHITHEM W3 TaKUX
MaTepHajoB.

KO)KYXI/I pasaeJaaioumx 3JIEeMEHTOB

CHCI_II/IaJIBHO NpE€aAHa3HAYCHHBIC nin IIOATOTOBJICHHBIC KOXYXH  PasACIIAIONInuX
3JICMCHTOB, U3IOTOBJICHHBIC N3 KOppOBHCCTOﬁKHX K UF6 MAaTCpUuajioB WM 3alllUIICHHBIX
IMOKPBITUEM U3 TAKUX MATCPUAJIOB, Jid IMOMCHICHHA B HHUX BUXPCBBIX TI)Y6OK nim
PasaACIMTCIIbHBIX COIICII.

[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT TPEICTaBIATh COOOH IMUIMHAPUICCKHE KaMephl JUaMETPOM OoJiee
300 MM u mmHOK 60nee 900 MM WM TIPSAMOYTOJIEHBIE KaMephl CPAaBHUMBIX pa3MEpOB U
MOTyT OBITh TpEJHA3HAYCHBI JJISi YCTAHOBKA B TOPU30HTAIEHOM WJIH BEPTHUKATBHOM
TIOJIOKEHUH.
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5.5.7.

5.5.8.

5.5.9.

5.5.10.

5.5.11.

CucreMbl nogaun/cucreMsl oTBoAA ""mpoaykra' u '"'xsoctoB"
\

CrenmanbHO TipeHa3HauYEHHBIE WIIM TOATOTOBJICHHBIE TEXHOJIOTHMYECKHE CHUCTEMBI HITH
o0opynoBaHue JIsI 000TaTUTENHHBIX YCTAHOBOK, M3TOTOBJICHHBIE M3 KOPPO3UECTONKUX K
UF¢ MmaTepuaioB Wil 3aIIUIIEHHBIX TTOKPHITHEM M3 TAKHX MaTEPHAIIOB, BKIIOYAIOIIHE:

a) MUTAOIINE ABTOKJIABBI, MIEYH MJIM CUCTEMBI, UCTONb3yeMble s nofaun UFg ms
mpolrecca 00oraleHus;

b)  necyOnmuMaToOpbl (MM XOJNIOAHBIC JIOBYIIKH), HCIOAB3YyEMBIC JJIS BBIBEACHUS
Harperoro UF u3 mporiecca oboramieHus Juist MOCIeyIoNIero nepeMelieHus;

C) CTaHIMM OTBEP)KICHUS WIN OXIKEHMs, ucnoyib3yemble i BbiBeneHus UFg u3
mpolecca oboramieHus myreM cxatus U nepesopa UFg B xKMIKYIO WIN TBEPAYIO
hopmy;

d) CTaHIMU "mpoxykra" miam "XBocToB", ucnonb3dyeMele A nepememieHus UFq B
KOHTCUHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBO/IOB

CrnenmanbHO TpeAHA3HAYCHHBIC WM IMOATOTOBJIICHHBIE CHCTEMBI  KOJUIGKTOPHBIX
TpyOOTIPOBOZOB, M3rOTOBJICHHBIE U3 Koppo3uecToknx k UFg MarepmamoB win
3alllMILECHHBIE TOKPBITUEM W3 TakuX warepuaioB, i yaepxkauus UFs BHyTpH
a’POIMHAMUYECKHUX KAacKaJloB. JTa CETh TPYOONPOBOIOB OOBIYHO IMPEICTABISICT COOOM
cucteMy ¢ "ABOMHBIM" KOJIJIEKTOPOM, TNI€ KaXKIbld Kackaj WIM Tpynmna KackaaoB
COCTMHEHBI C KQKIBIM U3 KOJUIEKTOPOB.

BaKyyMHbIe CHUCTEMBbI 1 HACOCHI

a) CrnenuanbHO IpeiHa3HAYCHHblE WM IIOATOTOBJICHHBIE BaKyyMHBIE CHCTEMBI,
POM3BOUTENHHOCTBIO HA BXOAE 5 M’/MHH HIM 0OJee, COCTOAIIME M3 BaKyyMHBIX
MarucTpaieil, BAKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, M ITPEHA3HAUCHHBIE IS
pabotsl B conepkammx UFg ra3oBeix cpenax.

b) BaxyymHBIE HAcOCHI, CIENMANTBHO IpeIHA3HAYCHHBIE HIN IMOATOTOBJICHHBIEC IS
pabotsl B comepkaiiux UFg ra3oBbIX cpeaax M H3rOTOBIICHHBIC M3 KOPPO3HUECTOMKUX K
UF¢ maTepuaioB WK 3allMIIEHHBIX MOKPHITUEM M3 TaKUX MaTepualioB. B 3THX Hacocax
MOTYT HCIIOJIB30BaThCS (DPTOPUCTO-YTIIEPOHBIC YIUIOTHEHUS WM CICIUANBHBIE pabouue
SKUJIKOCTH.

CrnenmnaabHble CTOMOPHBIE M PeryJHpPYIOIAe KJIATAHbI

CrienuasbHble IpeJHA3HAUCHHbIE WJIN IIOJIOTOBJIECHHBIC PYYHbIE WIM aBTOMaTHYECKHE
CTOTIOpHBIE M PETYIMPYIONIHE KJIanaHbl CHIb(GOHHOTO THIA, H3TOTOBJIECHHBIE W3
Koppo3uectolkux Kk UFg MarepuyioB WM 3alllMIIEHHbIE TOKPHITUEM U3 TaKHX
MatepuanoB, auamerpom oT 40 gmo 1500 MM 114 MOHTaXka B OCHOBHBIX M
BCIIOMOTATEIbHBIX CUCTEMAaX YCTAHOBOK a3pOIMHAMUYECKOTO 00OTaIeHHUSI.

Macc-cnekTpoMeTpbl/HcTOYHMKH HOHOB 1151 UF

CrnienManbHO TpeTHA3HAYCHHBIC MM TOJrOTOBIICHHBIC MAarHUTHBIC WM KBaJ[PYIOJbHBIC
MacC-CIIEKTPOMETPHI, CIIOCOOHBIC MMPOW3BOAUTH MPSMOM 0TOOP Mpob MmogaBacMoOl MaccChl,
"mpoaykTta" mnm "XBOCTOB" M3 razoBbIX MOTOKOB UF¢ n oOamaroniye moJTHBIM HAaOOpOM
CJICYIOIIUX XapaKTEPUCTHUK:

1. yaAeNbHas pa3zpenaromias cnocoOHOCTh Mo Macce cBbiie 320;
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5.5.12.

5.6.

2. COACPKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC M3 HHUXpPOMAa WKW MOHCIIS WU
3alMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIIMPOBAHHBIC,

3. colepkaT HOHU3AIMOHHbBIC HCTOYHUKH ¢ O0MOapIUPOBKOH 3JIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO JUISI N30TOITHOTO aHAIN3A.
Cucrtemsl otaenenusi UFg oT Hecymiero ra3a

CrenumanbHO NpeJHa3HAUYEHHBIE WM MOJATOTOBJICHHBIE TEXHOJIOTMYECKHE CUCTEMBI TS
otaenenus UFg oT Hecymiero ra3a (BoJOpoaa WU Teiusl).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cHCTEeMBI TIpeIHa3HAYeHBI I cokpamienus conepkanus UFg B Hecymiem rase mo
OJIHOM YaCTH Ha MIJUIMOH WJIM MEHEe W MOTYT BKJIIOUaTh TaKOE 000pyIOBaHUE, KaK:

a) KPHUOTCHHBIE TEIUIOOOMEHHHKH U KPHOCENapaTopbl, CIIOCOOHBIE CO34aBaTh
temnepatypsl -120°C wiu MeHee, Win

b) OJIOKM KPHOTEHHOTO OXJaXICHHs, CIIOCOOHBIC CO3laBaTh TemmepaTypsl -120°C
WK MEHEe, WIH

c) OJIOKM pa3[eNUTENbHBIX COIET WM BHUXPEBBIX TpyOOk st otnenenus UFg ot
HECYIIETOo rasa, Win

d xosonassle oByiku UF,, criocoOHbIe co3naBarh Temneparypsl -20°C unu MeHee.
9

CnennajbHO TPeTHA3HAYEHHBbIE HJIW TOATOTOBJIEHHBIE CHCTEMbI, 000PyJI0BaHUE H
KOMIIOHEHTHI JUIA WCNOJb30BAHUS HAa YCTAHOBKAX XHUMHYECKOr0 O0MeHAa WJIH
HOHOOOMEHHOI0 000raleHus

BBOJHOE 3AMEYAHUE

HesnaumrensHoe pa3nuyme H30TONMOB ypaHa IO Macce MPHUBOAUT K HEOOIBIINM
U3MCHECHUSIM B PAaBHOBECHUU XHMHUYECKHUX PEaKIHMM, KOTOphIE MOTYT MCIOIb30BaThCA B
KAaueCTBE OCHOBBI IS pa3JClICHUs] M30TOMOB. YCIENIHO pa3pab0oTaHO JBa Mpolecca:
YKUJKOCTHO-XKHUIKOCTHBIH XUMUYECKHUI 00MEH M TBEPI0-KUIKOCTHBIA HOHHBIH OOMEH.

B mporecce KHIKOCTHO-KUIKOCTHOTO XMMUYECKOTO 0OMEHA B MPOTHBOTOKE MPOUCXOHT
B3aUMOJICHCTBIE HECMEIIMBAIOMINXCS KHIAKUX (a3 (BOTHBIX WJIM OPraHWYECKHX), YTO
MPUBOIUT K 3P deKTy KacKaupOBAHUS THICSY CTanuil pa3aeieHus. Bomnas daza cocrout
W3 XJOpHa ypaHa B PacTBOPE COJISHON KHCIIOTHI, OpraHudeckas (asza cocTouT u3
JKCTpareHTa, COJCPXKAaIIero  XJIOPHUJ ypaHa B  OPraHUYECKOM  PacTBOpPHUTEIIC.
KoHTakTHBIMU (QUIBTpaMU B pa3lEiIUTEILHOM KAaCKaJe MOTYT SIBISTHCS IKUIKOCTHO-
JKHUJIKOCTHBIC OOMEHHBIC KOJIOHHBI (Takhe, KaK HMITYJIbCHbIE KOJIOHHBI C CETYaThIMU
TapeKaMH) WU KUAKOCTHBIC IIEHTPU(YKHbIE KOHTaKTHbIe GMIbTpbl. Ha 0bomx koHIax
pa3eNuTENLHOTO Kackaja B Ienax oOecredeHus] peduirokca Ha KakIOM KOHIIE
HEOOXOUMBl XWMUYECKHE MpPEeBpalieHus (OKHCICHUE W BOCCTaHOBJICHHE). [ JaBHas
3alaya  KOHCTPYKIIMU COCTOMT B TOM, 4YTOOBI HE JOMYCTUTh 3arps3HCHUS
TEXHOJIOTHYECKUX TIOTOKOB HEKOTOPHIMH HOHAMH METAUIOB. B cBA3u ¢ 3TUM
UCITIOJIE3YIOTCS ~ TUIACTHKOBBIC,  TMOKPBHITBIE  IUIACTHKOM  (BKJIOYass  MPHMEHEHHE
(TOpPHPOBaHHBIX YTIIEBOJOPOIHBIX MOJUMEPOB) /WM MOKPBITHIE CTEKIOM KOJIOHHBI U
TPYOOITPOBOIBI.
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5.6.1.

5.6.2.

5.6.3.

B TBepHO-KUIKOCTHOM HWOHOOOMEHHOM  TIpOIlecCe  OOOTalieHWE  JIOCTUTACTCS
MOCPEACTBOM  aICcOpOLMK/IeCOPOLMM  ypaHa Ha CHCHHAIbHOH, OYCHb OBICTPO
JEHCTBYIOEH MOHOOOMEHHOW cMoje win aacopOeHte. PacTBop ypaHa B COJISTHOM
KHCIIOTE W JIpyTHMe XWMHYECKHE pEearcHThl IPOITyCKAIOTCS dYepe3 IHIUHAPHYECKHE
00OraTUTENbHBIC KOJIOHHBI, COJCpIKAIUe VYIUIOTHEHHBIC clion ajacopOenrta.  Jlns
MOJJICpKaHMsI HENPEPBIBHOCTH IIpollecca HEoO0XoAMMa cHucTeMa pediIiokca B IENsIX
BBICBOOOKJICHHS YpaHa M3 aJicOpOCHTa OOpaTHO B JKUAKUH MOTOK, C TEM YTOOBI MOXHO
Obu10 coOpath "mpoaykT" W "XBocThI'. ODTO JOCTHraeTcs IyTEM HCIIOJIb30BaHHUS
MOJIXOISAIINX XUMHUYECKHX PEarcHTOB BOCCTAHOBIICHUS/OKUCIICHNUS, KOTOPBIE TIOJTHOCTHIO
pEereHepHupyIOTCS B pa3[eNbHBIX BHEIIHHUX TETISX M KOTOpPBIE MOTYT YacTHYHO
pPEreHEepPHUPOBAThCS B CaMHX HM30TOMHBIX Pa3ICIUTEIbHBIX KOJOHHaX. [IpucyrcrBue B
MPOIECCE TOPSYUX KOHIEHTPUPOBAHHBIX PACTBOPOB COJISTHOW KHCIOTHI TPeOYET, YTOOBI
00opymoBaHKE OBUTIO M3TOTOBIECHO W3 CHEIHATBHBIX KOPPO3HECTOMKNX MAaTEpUaioB HITU
3aIUIIEHO MTOKPBHITHEM W3 TAKUX MaTEPHaJIOB.

KHAKOCTHO-)KHAKOCTHbIE 00MEHHbIE KOJTOHHBI (XMMUYECKHI 00MeH)

IIpoTMBOTOYHBIE  JKHIIKOCTHO-)KMAKOCTHBIE  OOMEHHBIE  KOJIOHHBI,  HMMEIOIINe
MEXaHUYECKHI CHJIOBOW BBOJ (T.e. UMIYJIBCHBIC KOJIOHHBI C CETYATBIMU TapeiaKaMu,
KOJIOHHBI C TapelKaMH, COBEPIIAIONIMMHU BO3BPATHO IOCTYMATEIbHbIC IBMKCHUS, U
KOJIOHHBI C BHYTPCHHUMH TYPOMHHBIMH CMECUTEIISIMU), CIICIUAILHO TPEIHA3HAYCHHEIC
WM TTOATOTOBIICEHHBIE JJI1 OOOTAIIEH!s ypaHa ¢ NCIIOIB30BAHUEM IPOIlecca XUMHIECKOTO
obmena. st KOppO3MOHHONW YCTOHYMBOCTH K KOHIICHTPHPOBAHHBIM PacTBOPaM COJITHOM
KHCJIOTHI 3TH KOJOHHBI W WX BHYTPEHHHE KOMIIOHEHTBHI M3TOTOBJICHBI U3 ITOAXOJSIIINX
TUTACTUKOBBIX MaTepHaNioB (TakuX, Kak (DTOpUPOBAaHHBIC YTIIEBOAOPOIHBIC MOJIHMEPHI)
WIM CTEeKJIa WIM 3allUIIeHbl MOKPBITUEM W3 TaKUX MAaTepUaOB. Kononnst
CIIPOSKTUPOBaHBI Ha KOpoTKOe (30 CeKyHIT WM MEHEe) BpeMs ITPOXOXKICHUS B KacKaJe.

enTpudykHble KUIKOCTHO-)KMIKOCTHbIE KOHTAKTHbIE (UILTPHI (XMMH4YECKH
00MeH)

Hentpudyxaple  KUIKOCTHO-)KUAKOCTHBIE  KOHTAaKTHBIE  (IHIIBTPHI,  CIEIHATBHO
MpeHA3HAYCHHBIC WU TOJTOTOBIICHHBIC I OOOTallCHHWS YpaHa C HCIIOJIb30BaHUEM
mporecca  XUMUYECKOro oOMeHa. B Takux KOHTaKTHBIX (DHIBTpax WCIONB3YETCs
BpalllecHUE JJIsl TIOMYYCHHUS OPTraHWMYECKUX M KUAKUX MOTOKOB, a 3aTeM ILICHTPOOEKHAs
cuna mas pasgencHus ¢as.  JIsS KOpPPO3HMOHHOW CTOMKOCTH K KOHICHTPHPOBAHHBIM
pacTBOpaM  CONISTHOM  KHCJIOTHI ~ KOHTaKTHBIE  (PHIBTPBI  HM3TOTABIMBAIOTCS W3
COOTBETCTBYIOIIMX  IUIACTUKOBBIX  MarepuanoB  (Takux, Kak (TopupoBaHHBIC
YTIICBOIOPOIHBIC MMOJIMMEPHI) WIN IMOKPHIBAIOTCA UMHU WIH CTEKIOM. lleHTpudyxHbIC
KOHTAaKTHBIE (WIBTPBI CHPOCKTHUPOBAHBI Ha KOpOoTKoe (30 CeKyHJ WM MeHee) Bpems
MPOXOXKJCHUS B KacKaje.

CucrtemMbl 1 000py/10BaHHE /IJIsl BOCCTAHOBJIEHUS YpaHa (XUMHYeCKHii 00MeH)

a) CrenuanabHO TIpeTHa3HAYCHHbBIC HJIH IIOJITOTOBJIEHHBIC STYEHKHU
JJIEKTPOXUMUYECKOTO BOCCTAHOBJICHHS [UISI BOCCTAHOBJIICHHMS ypaHa W3 OIHOTO
BaJICHTHOTO COCTOSIHHMS B JAPYroe Jjs 0OOralieHus ypaHa C HUCIOJh30BAaHHUEM IpoIiecca
XHMHYECKOTO  OOMEHa. Marepuansl  siueek, HaXOASAIMIMECS B  KOHTAKTE C
TEXHOJIOTHYECCKUMU pacTBOpaMu, JIOJKHEI OBITH KOPPO3UECTOMKUMHU K
KOHIICHTPHUPOBAHHBIM PAacTBOPaM COJITHOM KUCIIOTHI.
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5.6.4.

5.6.5.

[NOACHUTEJIbBHOE 3AMEYAHUE

KaTtomuerii oTcek sueHkM IOKEH OBITH CIPOSKTHPOBAH TakKUM 00pa3oM, dYTOOBI
MPEJOTBPATUTh TOBTOPHOE OKUCIICHHE ypaHa JI0 0oyiee BBICOKOTO BAJICHTHOTO COCTOSTHHSL.
Jnst ynepkaHus ypaHa B KaTOJHOM OTCEKE sYeKa MOXET HMMETh HENPOHHUIAEMYIO
nuadparMeHHYI0 MEeMOpaHy, H3TOTOBICHHYIO M3 CIEIHAILHOTO KaTHOHHO-OOMEHHOTO
Matepuana. KaToJ COCTOMT M3 COOTBETCTBYIOIIETO TBEPIOTO MPOBOJHUKA, TAKOTO, KaK

rpagur.

b) CriennanbHO TpeAHa3HAYCHHBIC WUIH MOATOTOBJICHHBIC CHCTEMBI IS W3BJICUCHUS
U™ wu3 OPTaHUYECKOTO TIOTOKA, PETrYJIHUPOBAHUS KOHIICHTPAIIMA KHUCJIOTHI W IS
3aIOJTHEHUS SUCEK DJICKTPOXUMUYCCKOTO BOCCTAaHOBIICHHS Ha MPOW3BOIACTBCHHOM
BBIXOJIC KacKaja.

[NOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOAT U3 060PYI0BAHNS SKCTPAKIUU PACTBOPHTENeM Ut oTronku U™ us
OPraHUYeCKOro MOTOKA B JKUAKUN PacTBOp, 000PYIOBaHHS BBITAPUBAHUS WU/UITU JAPYTOTO
000pyIOBaHHs ISl JOCTHIKCHUS PEryJTHUPOBKUA U KOHTPOJIS BOJOPOAHOTO TOKa3aTels, 1
HACOCOB WJIM JIPYTHX YCTPOMCTB MepeHOca IS 3aMOJHEHUS SUCeK IIIEKTPOXUMHUYECKOTO
BoccTaHoBNeHus. (OCHOBHas 3ajgada KOHCTPYKIIMM COCTOMT B TOM, 4YTOOBI H30ekaTh
3arps3HEHUS MOTOKA KUIKOCTH HOHAMU HEKOTOPBIX MeTasuioB. CleaoBaTeabHO, TE YaCTH
000pyI0BaHMS CHCTEMBI, KOTOPBIC HAXOMATCS B KOHTAKTE ¢ TEXHOJIOTUYCCKUM MOTOKOM,
U3TOTABJIIMBAIOTCS W3  COOTBETCTBYIOIIMX  MaTepuasioB  (TakMX, Kak  CTEKIIO,
(hTOpUpOBaHHBIC  YIJICBOJAOPOAHBIC MOJAMMEPHI, cyiabdar mnonudeHuna, CcyabHoH
nonudupa U MPONUTAHHBIA CMOJIOH TpaduT), WIH 3AMUIICHBI MOKPHITHEM H3 TaKHUX
MaTepHasoB.

CucreMbl MOATOTOBKY MUTAHUS (XMMUYECKUI 00MeH)

CrenuanbHO TpeAHAa3HAUCHHBIE WM TOJATOTOBIICHHBIE CUCTEMBI IS TPOW3BOJICTBA
MUTATENBFHBIX PAacTBOPOB XJIOPHAA YpaHa BBICOKOW YHCTOTHI [UIS YCTAaHOBOK IIO
pa3zeneHuio N30TONIOB ypaHa METOI0M XUMHUYECKOTO OOMeHa.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOAT W3 000OpPYMOBAHUS JJIsi PACTBOPEHHUS, SKCTPAKIIUK PACTBOPUTEIIEM
W/ NOHOOOMEHHOTO O0OPYOBAHUS JII OYUCTKH, & TAKXKE IEKTPOIUTHUECKUX STUCCK
mns Boccranosienns U™® wmm U™ B U™, B sTux crcremMax NpOM3BOMSTCS PACTBOPHI
XJIOpHAa ypaHa, B KOTOPBIX COJEPXKUTCS JHUIIb HECKOJIBKO dYacTeil Ha MIUIHOH
METAJUTMYECKUX BKIIOUYEHUH, TaKUX, KaK XpOM, Kelle30, BaHAIMI, MOTUOIEH U APYTUX
JNBYXBAJICHTHBIX ~HMX KATHOHOB WJM KAaTHOHOB C  OOJbBINEH  BaJCHTHOCTBIO.
KOHCTPYKIHOHHbIE MATEPHAIIBI U SIEMEHTOB CHCTEMBI, B KOTOPOit 0OpabaTsiBaetcs U™
BBICOKOH YHCTOTHI, BKJIFOUAIOT CTEKJIO, (PTOPHPOBAHHBEIC YIJIEBOIOPOIHBIC ITOJIUMEPHI,
rpaduT, MOKPHITHIA TOTUBHHUI-CYJIb()ATHBIM WIH TOTHUI(PHUP-CYIbPOHHBIM TUTACTUKOM U
MPONUTAHHBIA CMOJIOM.

CucreMbl OKHCJIeHHs ypaHa (XUMUYEeCKHil 00MeH)

CrienuanbHO MpeIHA3HAYCHHBIE WITH MOATOTOBICHHBIE CHCTeMbI s okucnenns U™ B U™
JUTS BO3BpAIllCHUs B KacKaJ pasJieicHus W30TONOB ypaHa B Tpolecce oOorarieHus
METOJIOM XUMHYECKOTO OOMEHA.

[TOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMEBI MOT'YT BKJIIIOYATh TaKUEC DJIEMCHTHI, KaK:
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5.6.6.

5.6.7.

5.6.8.

a) o0opymoBaHWE M KOHTAKTHPOBAHWSA XJOpPa HM KHUCIOpOJa C  BOJHBIMHU
spduroeHTaMd U3 O0OpYIOBaHWS paslelicHHs HW30TOMOB M DKCTPAKIUH
o6pazoBasurerocs U™ B 06eIHEHHbII OPraHUYECKHii TIOTOK, BO3BPAIAOIIANACS 13
MIPOM3BOCTBEHHOTO BBIXOJa KAacKaa;

b) o0opyIoBaHME, KOTOPOE OTHACISACT BOJY OT COJISHOM KHCIOTBI, 4TOOBI BOJa U
KOHIICHTPUPOBAHHAS COJITHAS KHCJIOTA MOTJIHM Obl OBITh BHOBb BBEJCHEI B IPOIIECC
B HY)KHBIX MECTax.

BobicTpo pearupyonue noHOOOMEHHbIE CMOJIBI/aICcOPOEHTHI (MOHHBIH 00MeEH)

BeicTpo  pearupyrome HOHOOOMEHHBIE CMOJBI WM aJCOPOCHTHI, CIICIHATBLHO
npe/Ha3HAYeHHbIC WU TIOATOTOBIICHHBIC JUIS OOOTAllleHHs ypaHa C HCIOJb30BaHHEM
mporecca MIOHHOTO 0OMEHa, BKITF0Yas TIOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYPHI /WU
MeMOpaHHBIE CTPYKTYpPBhl, B KOTOPHIX aKTHBHBIC TPYIIbI XWMHUYECKOrO OOMeHa
OTpaHWYCHBI TOKPHITHEM Ha IMOBEPXHOCTH HEAKTHBHOW MOPUCTON BCIIOMOTATEIBHOMN
CTPYKTYPBI, H JIPYTHE KOMITO3UTHBIE CTPYKTYPBI B JIFOOOH mpremieMoil popme, BKITIoUast
YaCTHIIbI BOJIOKOH. OTH HOHOOOMEHHBIC CMOJIBI/aICOPOCHTHI UMEIOT auameTpbl 0,2 MM
WIM MEHEe W JOJDKHBI OBITh XUMHUYECKH CTOWKMMH TIO OTHOIICHHIO K DPacTBOpaM
KOHIICHTPUPOBAHHOW COJITHOM KUCJIOTHI, a TAKXKE JIOCTATOYHO MPOYHKI (PU3HYECKH, C TEM
yTOOBI WX CBOWCTBa HE YXYAIIAIHCH B OOMEHHBIX KOJOHHAX. CMObl/ancopOeHTHI
CHEIUAFHO TpPEJHA3HAYCHBI I TOJIYYCHHS KHHETHKH OYEeHb OBICTpOro oOMeHa
W30TOTIOB ypaHa (IJUTENBHOCTh TodyoOMeHa MeHee 10 cexkyHm) W obiamgaroT
BO3MOXKHOCTBIO paboTath mpu Temmeparype B nuamnazone ot 100°C go 200°C.

HNoH0o00MeHHbIE KOJOHHBI (HOHHBII 00MEeH)

Hunuaapuyeckie KoJOHHBI guaMeTpoM Oonee 1000 MM [t yaep:kaHUS U TIOJIEPKAHUS
3aMOJTHEHHBIX CI0EB MOHOOOMEHHBIX CMOJ/aACOPOCHTOB, CIIEHUATBFHO NpeIHa3HaAuYCHHbIE
WIM TIOATOTOBJICHHBIE [l OOOTAIIEHUS ypaHa C HCIOJIb30BaHUEM HOHOOOMEHHOTO
nporecca.  OTH KOJOHHbI M3TOTOBJIEHBI M3 MaTepualoB (TaKMX, Kak TUTaH WIH
(GTOpUpPOBAaHHBIE YITIEBOJOPOAHBIC IOJIMMEPHI), CTOMKHX K KOPPO3WH, BBI3BIBAEMOM
pacTBOpaMM KOHLIEHTPUPOBAHHOW COJISIHOM KMCJIOTHI, WM 3allMIIEHbl MOKPBITUEM U3
TaKMX MaTepualioB U CIOCOOHBI padoTaTh mpH TemiepaTrype B auanazone ot 100°C mo
200°C u gaBnenuu Boitre 0,7 MIla (102 dyHT/KB. A10iM).

HonooOMeHHbIe ccTeMbI pedilokca (HOHHBIH 00MeH)

a)  CrenuanbHO NpeIHa3HAYCHHBIC WM TTOJTOTOBICHHBIC CHCTEMbI XUMHYECKOTO MU
AJICKTPOXMMHYECKOTO  BOCCTAHOBIICHUSI  JUIA ~ PEreHepalud  peareHTa(oB)
XUMHUYECKOTO BOCCTAHOBJICHHSI, HCIOJIB3YeMOro(bIX) B KackajaXx HOHOOOMEHHOTO
oOorameHus ypasa.

b)  ChenuanbHO MpeAHA3HAYCHHBIC WM MOTOTOBICHHBIE CUCTEMbBI XUMUYECKOTO WITH
ANIEKTPOXUMHUYECKOTO OKHCICHUS JJIs pereHepaliu peareHTa(0B) XUMHUYECKOTO
OKHUCJICHHS, UCIT0JIb3yeMOro(bIX) B Kackaax HOHOOOMEHHOI0 000TalllCHHs ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

B mponecce moHoOOMEHHOTO OOOTaIIeHHs B KauyecTBE BOCCTAHABIMBAIOIIETO KaTHOHA
MOXET HCIONb30BaThCA, HANpUMep, TpexBaieHTHbIi Tutan (Ti”), m B 3TOM Ciyuae
BOCCTaHOBHUTEJIbHAS cucTemMa Oyzer BbIpabaTHIBATH Ti" MIOCPEACTBOM
BoccTanoBneHns Ti™,
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5.7.

5.7.1.

5.7.2.

B mporiecce B kaduecTBE OKHCITUTEINST MOXET HMCIOJIB30BAThCS, HAIPUMED, TPEXBAIICHTHOE
+ +
xeneso (Fe™), m B 9ToM ciydae cucTeMa OKMCICHHs OyaeT BbipabareiBath Fe'

4
IOCpPEICTBOM OKHcieHus Fe'”.

CnenuajbHO npeaHasHa4YCeHHbIC WM NMOATO0TOBJICHHbLIC CUCTEMbI, 060pyn0|3alme H
KOMIIOHEHTBI JJIfl HCIIOJIb30BaHUSA B JIAa3€PHBIX 000raTuTEJIbHBIX YCTaHOBKaXx

BBOJAHOE 3AMEYAHUE

Cy1ecTByOmMUe CUCTEMBI AJsl 000raTUTEIbHBIX MPOLECCOB C HUCIONBb30BAaHUEM JIa3epPOB
JeIATCs Ha IBE KaTeTOpUU: Te, B KOTOPBIX pabodel cpenoi sSBISIIOTCS Mapbl aTOMapHOIO
ypaHa, W Te, B KOTOPBIX paboueil cpemoil SBIAIOTCA IMapbl YPaHOBOTO COCIMHCHHS.
OOumMMy Ha3BaHMSIMU Ul TAKUX IPOLIECCOB SBILIOTCA: II€pBasi KaTeropus - Ja3epHoe
paszeneHrde HM30TOMOB MO Meroay atoMapHbix mapoB (AVLIS wmmm SILVA); Bropas
KaTeropHsl - MOJIEKYJISIPHBIM METOA JazepHoro pazaencHus nzoronos (MLIS win MOLIS)
Y XMMHUYECKasi peaklusi HOCPEeICTBOM M30MpaTeIbHON MO M30TONAaM JIa3epPHON aKTUBAIMU
(CRISLA). Cuctemsl, o0opymoBaHHEe M KOMIIOHEHTBI JJII YCTAHOBOK JIA3€pHOTO
oborarieHns BKIIIOYAIOT: a) YCTPOWCTBA IS TIOJIaYH MAPOB METAIUTMIECKOTO ypaHa (s
n30upaTenbHOH (DOTOMOHHM3ALMM) WM YCTPOICTBA sl TOJAYd IAapOB yPaHOBOTO
coeauHeHus (1711 GOTOAMCCONMALIMY WIM XUMHUYECKON akTHBaluK); b) ycTpoiicTBa s
cOopa oborameHHoro 1 00eIHEHHOTO METAJUIMYECKOTO ypaHa B KadyecTBe "Hpoaykra' u
"XBOCTOB" B MEPBOW KAaTETOPUU M yCTPOMCTBA sl cOOpa pa3ioKeHHBIX WU BBILIEALTHX
W3 peaklid COCIWHCHWH B KadecTBe "MpoaykTa"' W HeoOpabOTaHHOTO MaTephaliia B
KadecTBe "XBOCTOB' BO BTOPOM KaTeropww; ) pabodme Ja3epHBIE CHCTEMBI IS
M30HUpaTENbHOTO BO30YXKACHHUS HW30TONOB ypaHa-235; u d) obopymoBanue IS
MOJATrOTOBKY TMOJAa4l M KOHBEPCHU NMPOAYKTA. BClleACTBUE CIOKHOCTH CHEKTPOCKOIHU
aTOMOB M COCAMHEHHMH ypaHa MOXXET MOTpeOOBaThCs HCIIONB30BaHUE TIOO0M M3 psnxa
MMEIOIUXCS JTa3€PHBIX TEXHOJIOTHH.

I[NTOACHUTEJIBHOE 3AMEYAHUE

MHorre ®3 KOMIIOHCHTOB, IIEPEUYMCIECHHBIX B OTOM pasjaelie, BCTYMAlOT B
HETIOCPEICTBEHHBIN KOHTAKT C MTapaMi METAUTMYECKOT0 YpaHa WM C KUIKOCTHIO, WITH C
TEXHOJIOTMUECKUM ra3oM, coctosumM u3 UFg unu cmecu u3z UFg u gpyrux razos. Bce
MOBEPXHOCTH, KOTOPBIE BCTYMalOT B KOHTAaKT ¢ ypanoM wuinu UFg, mnomHOCTBIO
W3TOTOBJICHBI U3 KOPPO3UECTOMKUX MATEPUATOB WM 3aIUIICHBI MOKPHITUEM U3 TaKHUX
MarepuanoB. Jlis 1enei paszmena, OTHOCAIIETOCS K KOMIIOHCHTaM OOOpPYIOBAaHUS IS
JIa3epHOTO OOOTaICHHs, MaTePHaNIbl, CTOMKHE K KOPPO3WH, BBHI3BIBAEMON TapaMH WIIH
KUIKOCTSAMH, CONIEP)KAIMH METaUTMIECKHA YpaH WIH YPaHOBBIC CILIABBI, BKIIOYAIOT
MOKPBITBI OKCHUIOM HTTpHS TpaduT W TaHTA, W MATECPHAJbl, CTOMKUE K KOPPO3HH,
BoI3bIBaeMON UFs, BKIIIOUalOT Meab, HEPXKaBEIOLIYIO CTalb, allIOMUHHUI, alFOMUHHEBBIC
CIUTaBBI, HUKEJh WIN CIUIaBbl, coaepxkamiue 60% nukens u Oonee, u croiikue k UFg
TIOJTHOCTBHIO0 (PTOPUPOBAHHEIEC YTIICBOIOPOIHBIC TTOIUMEPHI.

Cucrtembl BoinapuBanus ypana (AVLIS)

CrenmanbHO TpefHa3HauYeHHBIE WM IOATOTOBIIEHHBIE CHCTEMBI BBHIMTAPHBAHMSA YpaHa,
KOTOPBIC COJICPIKAT BBHICOKOMOIIIHBIC TOJOCOBBIE WM PACTPOBBIC 3JICKTPOHHO-ITyUEBhIC
MYIIKY C IIepeIaBaeMOi MOIIHOCTRIO Ha MUIIIEHb Ooiee 2,5 kKBT/cMm.

Cucrtemsl 1j151 00pad0TKH JKHAKOMeTaJINYeckoro ypana (AVLIS)

CrienuaibHO TpeIHA3HAYCHHBIC WM ITOJTOTOBJICHHBIE CHCTEMBI JJIsi 00pa0OTKH JKUIAKOTO

MeTajuIa Ui PacIUIaBIICHHOTO ypaHa WIIH YPaHOBBIX CIUIABOB, COCTOSIIME W3 THUTJICH U
OXJIKIAIOIIEro 000pyI0BaHUS I TUTJICH.

21



5.7.3.

5.74.

5.7.5.

5.7.6.

5.7.7.

[TOACHUTEJIBHOE 3AMEYAHUE

Turnm w Apyrue KOMIOHEHTBHI DSTOW CHCTEMBI, KOTOpPBIE BCTYMAalOT B KOHTAKT C
pacIIaBJICHHBIM YPaHOM WJIM YPAaHOBBIMH CIUTABAMH, U3TOTOBIIEHBI U3 KOPPO3UECTOUKIX
U TEPMOCTOWKHX MaTepUAIOB WM 3alIMIIEHHBIX TOKPBITHEM W3 TaKHX MaTepHasoB.
[Ipuemnembie MaTepuanbl BKIIOYAKOT TAaHTAJ, MOKPHITBIA OKCHIOM HUTTpUS Trpadur,
rpaduT, MOKPBITHIA OKUCIIAMU APYTHX PEIKO3EMENBHBIX JJIEMEHTOB WIIH UX CMECSIMH.

Arperatsl 1Js c6opa ""mpoaykrTa' u ""XBoCTOB' MeTasIn4yeckoro ypana AVLIS)

CrnenuanbHO TIpeIHa3HAYCHHBIC WM TTOATOTOBIICHHBIEC arperaThl s coopa "mpoaykra” u
"XBOCTOB" METaJUTMUECKOTO ypaHa B XKUIAKOH WM TBEpAOH (hopme.

[NOACHUTEJIBHOE 3AMEYAHUE

KOMIOHEHTBI 3THX arperatoB HM3rOTOBIEHBI M3 MaTEpPHANIOB, CTOWKHX K HAarpeBy u
KOpPpPO3WH, BBI3BIBACMON IMapaMl METAUTMYECKOTO YpaHa WIM JKUIKOCTBIO, WIIH
3aIUIICHBI TIOKPBITUEM U3 TaKUX MAaTEPUAJIOB (TAKHUX, KaK MOKPHITHIH OKCHIIOM HUTTPHUS
rpaduT WM TAaHTaJd) W MOTYT BKIIOYaTh B ceOs TPyOOIPOBOIBI, KIAIaHKI, IITYIEpa,
">ken00a", BBOMBI, TEIJIOOOMEHHHUKH M KOJUICKTOPHBIC IUTACTHHBI JUISI MarHUTHOTO,
3JIEKTPOCTATUYECKOTO HIIM APYTUX METOIOB pa3Cc/ICHHS.

Koxyxu pazneanrteasHoro MmoayJsi (AVLIS)

CrenuanbHO  TNpEAHA3HAYCHHBIC WU TOATOTOBICHHBIC — [WJIMHIPUYECKUE WU
MPSAMOYTOJIEHBIE KaMephl I MOMENICHUS B HUX HMCTOYHUKA MApOB METAJUTMYSCKOTO
ypaHa, dIEKTPOHHO-TYYEeBON MyIIKH M KOJIEKTOPOB "TpoaykTa" 1 "XBOCTOB".

[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH UMCIOT MHOXKECTBO BXOTHBIX OTBepCTI/Iﬁ JJIA TIOAa4M 3JICKTPOIIUTAHUA 1 BOJbI,
OKHa JJIs JIa3CPHBIX ITYYKOB, COG):[I/IHGHI/Iﬁ BAaKYYMHBIX HACOCOB, d TAKIKC JI1 AUArHOCTUKU U
KOHTPOJIA KOHTPOJIbHO-U3MCPUTCIILHBIX HpI/I60pOB. OHU HMEIOT HpI/ICHOCO6J'ICHI/ISI JJIA
OTKPBITUA U 3aKPBITUA, YTOOBI 00ECIICUUTh 06CJ'Iy>KI/IBaHI/IC BHYTPCHHUX KOMIIOHCHTOB.

Crepx3ByKOBBI€ paclimpuTe/ibHbie comia (MLIS)

CrienmanbHO TIpeHa3HAYeHHbIE WM MOJITOTOBJICHHBIE CBEPX3BYKOBBIE PACIINPHUTEIbHEIE
corwta s oxnmaxaenms cmecer UFg m Hecymero raza mo 150K wmum Hmke u
koppo3suecroiikue k UFg.

Konexrops! npoaykra narugropucroro ypana (MLIS)

CrienuaibHO MPEeTHA3HAYCHHBIC WK TOATOTOBJICHHBIC KOJUIEKTOPHI TBEPJOTO MPOIYKTa
matudTopucroro ypana (UFs), cocrosinue u3 (uibTpa, KOMICKTOPOB YAAPHOIO HIIH
LIUKJIOHHOTO THIIA WJIK MX COYeTaHul u koppo3uectoiikue K cpeae UFs/UFq.

Komnpeccopsl UF6/Hecymiero raza (MLIS)
CrienuaibHO TIpeIHA3HAYCHHBIC WM TIOJrOTOBICHHBIC KoMmpeccopsl st cmecelt UFg u
HECYylIero rasza Juis JUIMTeNbHON skcruryataiuu B cpenae UF,.  KommoHeHTHI 3THX

KOMIIPECCOPOB, KOTOPBIE BCTYMAIOT B KOHTAKT C HECYIIUM Ta30M, H3TOTOBIICHBI W3
Koppo3uecTokux Kk UF¢ MaTepraioB WK 3alIUIIEHbI TIOKPHITHEM U3 TAKUX MaTEPUAJIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YniaorHenus Bpamawomuxcs saaos (MLIS)

CrnenmanbHO TIpeAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC YIDIOTHCHHS BPAIIAIOIIUXCS
BaJIOB, YCTAHOBJICHHEIC HA CTOPOHE TOJAa4YH W Ha CTOPOHE BHIXOZA Ul YIUIOTHEHHS Baja,
COCIMHSIIOIIETO POTOP KOMITPECCOpa ¢ MIPUBOIHBIM ABUTATEIIEM, C TEM YTOOBI 00ECIICUNTh
HAJCKHYI0O TEePMETH3alLMI0, MPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTMYECKOrOo rasza WiIu
HAaTEKaHWE BO3JyXa WIM YIUIOTHSIOLIErOo Ta3a BO BHYTPEHHIOID KaMepy KOMIIPEccopa,
KoTopas 3anonHeHa cmechio UFg 1 Hecylero rasa.

Cucrtembl ¢propupoBanus (MLIS)

CrienaibHO MpeHa3HAYCHHBIE WU MOJIrOTOBJICHHbBIE cucTeMbl st propupoanust UFs
(B TBepnoM coctostann) B UF¢ (Ta3).

[OACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl NpeAHazHaueHbl it GropupoBanHus codpanHoro mopomka UFs B UFg B
LEJIAX MOCIeAyIomero coopa B KOHTeHHepax MpoayKTa WM Ajsl nmojaun B 6moku MLIS
IUI JONOJHUTENbHOro oborameHus. Ilpu mpuMEHEHHMM OIHOrO IOAXOAA PeaKLUs
¢dbTOpUpOBaHUs MOXKET OBITh 3aBEPIICHA B IIPEZEax CUCTEMBI pa3ZeIeHUs U30TOIOB, I1e
HIET Peakids W HETOCPEACTBCHHOC W3BJICUCHHE M3 KOJUIEKTOpoB 'mpoxaykra'. Ilpum
NpUMEHEeHUH Ipyroro moaxona mopomok UFs moxer ObITh U3BJIEYEH/TICpPEMEILICH U3
KOJJIGKTOpOB ~ "mpoAykTa" B NOAXONIIIMH  peakTop (HampuMep, peakTop ¢
MBCEBIOOKIKCHHBIM CJIOEM KaTallu-3aTopa, TeIMKOMAAIbHBIM pPEaKTop WM >KapoBas
Oamus) B meiasx gropupoBaHus. B o0oux ciydasx HCIIONB3YeTCs O00OpYAOBaHUE IS
XpaHeHHs 1 nepenoca (Gropa (Mim Apyrux mpueMIIeMbIX (GTOPUPYIONINX peareHTOB) U IS
coopa u nepenoca UFg.

Macc-cnekTpomerpbl/uctoudiuku noHoB UF6 (MLIS)

CrienuanbHO MpeTHA3HAYCHHBIC WIIN MOATOTOBICHHBIC MarHUTHBIC WIH KBaJPYIIOJIbHEIC
MacC-CIIEKTPOMETPHI, CIOCOOHBIC TPOU3BOAUTH MPSAMOU OTOOpP MPOO MOIaBaeMON MacCHl,
"mpoxykra" miam "XBocTOB" M3 Ta3oBeIX MOTOKOB UFg 1 oOmanaromnue moIHEIM HaOOpOM
CIIETYIOIINX XapaKTePUCTHUK:

1. yaelabHas pa3pelaromias CriocoOHOCTh 1Mo Macce cBbiiie 320;

2. COACPIKAT HMCTOYHUKU HOHOB, HU3IOTOBJICHHBIC M3 HHUXpPOMAa WKW MOHCIIS WU
SalMUIICHHBIC ITOKPBITUEM U3 HUX, UJIW HUKCIIUPOBAHHELIC,

3. CoJIepKaT HOHU3AIMOHHBIC UCTOYHHUKY ¢ OOMOApAMPOBKO AIEKTPOHAMU;

4. COJIepKAaT KOJUIEKTOPHYIO CUCTEMY, TIPUTOIHYIO ISl H30TOITHOTO aHAIN3A.
CucrteMbl mogaun/cucTeMsl 0TBOAA "'mpoaykra' u '""xBoctoB'" (MLIS)

CrienuaibHO TIpeTHA3HAYCHHBIC WM TOJrOTOBJIICHHBIC TEXHOJIOTHYECKHE CHUCTEMBI WIIH
o0opymoBaHue JUIsi 000TaTUTEIHLHBIX YCTAHOBOK, M3TOTOBIICHHBIE M3 KOPPO3UECTONKHUX K

UF 6 MAaTCpuraioB, WIN 3alIUIIICHHBIX ITOKPBITUCM M3 TAKUX MATCPHUAJIOB, BKIIIOYAIOIUC:

a) MUTAIOIINE aBTOKJIABBI, TICUU WM CUCTEMbI, UCTIONb3yeMble 1 nogaun UFg mis
rporiecca 00OoTaIeHIS;

b) necyonmumaTopsl (WJIM  XOJIOAHBIC JIOBYIIKH), WCIIONB3yeMBIC I BBIBEICHUS
Harperoro UF u3 nporiecca oboramieHus Juist MoCiIeyIoNero nepeMerieHus;
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5.7.12.

5.7.13.

5.8.

c) CTaHIIMU OTBEPXKICHUS WU OXKIDKCHUS, UCTOJb3yeMble misi BbiBeneHus UFg u3
mpoliecca oOorameHus: myteM ckatus u nepeBoga UFg B KUAKYIO WIH TBEPAYIO

dopmy;
d) cranuu "mpomykra" WM "XBOCTOB", mcmonb3yembie M nepememienns UFg B
KOHTCUHEPBHI.

Cucremsl otaenenusi UFg ot Hecymero raza (MLIS)

CneuuanbHO NpEAHA3HAYCHHBIC WM MOJATOTOBJICHHBIE TEXHOJIOTMUECKHE CUCTEMBI IS
otneneHust UFg oT Hecymero raza. HecymuMm razoM MokeT OBITh a30T, apTrOH WX APYTOi
ras.

[NOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOE 000pyI0BaHHUE, KaK:

a) KPHOTECHHBIE TETNIOOOMEHHUKH WM KPHOCENapaTopbl, CIIOCOOHBIE CO34aBaTh
Temnepatypsl -120°C unn meHee, Uiu

b) OJIOKM KPHOTEHHOTO OXJIaXAEHHsI, CIIOCOOHBIE co3faBaTh TemiepaTypsl -120°C
WM MEHEe, TN

c) xonoubie toBymku UFg, ciocoOHbIe co3aaBath Temnepatypsl -20°C win MeHee.

Jlazepnsbie cuctembl (AVLIS, MLIS u CRISLA)

Ha3ep1>1 HJIN JIa3CpPHBIC CUCTCMBbI, CIICHUAJIBHO MPEAHA3HAYCHHBIC WJINM MOATOTOBJICHHBIC
JJIA pa3aciiCHUA U30TOIOB ypaHa.

[NOACHUTEJIBHOE 3AMEYAHUE

Jlazepel W BaKHBIC KOMIIOHEHTHI JIa3epOB TMPH JIA3EPHOM Tpoliecce oOoramieHus
BKITIOYAIOT Te, KOTOpBIC OTIpeICTICHBI B myHKTe 3.6 JOKYMEHTa
INFCIRC/254/Rev.1/Part 2. Jlazepnas cuctema mporecca AVLIS o0br4HO cocTouT u3
JIBYX Jla3epoB: Jia3epa Ha Mapax MeAH U Jlazepa Ha Kpacutensx. JlasepHas cuctema s
MLIS o00b14HO cocTOMT U3 ja3epa, paboraroiiero Ha CO, WM DKCUMEPHOro Jjasepa U
MHOTOXOJIOBOW ONTHYECKON SYCHKH C BpAIIAfOIIMMIUCS 3epKalaMH Ha O0OCHX CTOpPOHAX.
Jlnst ma3epoB WM JIa3epPHBIX CUCTEM HpH O0OMX Mpolieccax TpeOyeTcs CTaOWiIu3aTop
CIIEKTPOBOM YaCTOTHI JIJIsl pa0OTHI B TEYCHUE ITTUTEIBHBIX ITEPHOJIOB BPEMEHHU.

CnenuajabHo NpeaHasHAYCHHbIC UWJIH NMOATOTOBJCHHbLIC CHCTEMBbI, oﬁopyuonalme H
KOMIIOHEHTBI JJI1 MCHOJb30BAHUA HA 000TaTUTEIbHBIX YCTaHOBKaX € IVIa3MECHHBIM
pPasaeJIcHuEM

BBOJHOE 3AMEYAHUE

[Ipu mporecce mIa3MEeHHOTO pa3NENeHUs I1a3Ma, COCTOSIIAs U3 HOHOB YpaHa, TPOXOIUT
yepes HIEKTPHUECKOe TOJIe, HACTPOCHHOE HA YacTOTy MOHHOTO pesoHanca U™, ¢ TeM
4TOOBI OHM B TIEPBYIO OdYepellb IMOMIOIIAIN SHEPTHUI0 M YBEJIWYHMBAICS JIUAMETP HX
MITOITOPOOOPA3HBIX  OPOMT. HoHbl C TIPOXOXICHHUEM IO OOJBINEMY IHAMETPY
3aXBATHIBAIOTCS U1l OOPA30BaHMS MPOAyKTa, oGoramenHoro U?. Ilmasma, KoTOpas
o0pa3oBaHa MMOCPEACTBOM HOHU3AIMH YPAHOBOTO I1apa, COIEPIKUTCS B BAKYYMHOM Kamepe
C MAarHUTHBIM TIOJIEM BBICOKOH HAIpPsDKEHHOCTH, OOpa30oBaHHBIM C  MOMOIIBIO
CBEPXIPOBOJISIIECTO MAarHUTA. OCHOBHBIE TEXHOJIOTHYECKHE CHCTEMBI Mpolecca
BKIIIOYAIOT CHCTEMY TEHEepallid YypPaHOBOW IUIA3MBbI, PAa3JICIUTENbHBI MOIYIh CO
CBEPXIPOBOISIINM MarHUTOM W CHCTEMBI U3BJICUCHUS MeTailia st coopa "mpomaykra" u
"XBOCTOB'".
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5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

5.8.6.

MI/IKI)OBOJIHOB])IC HUCTOYHHUKH JHEPIrUd U AaHTCHHBI

CrnenuanbHO TIpeJHA3HAYCHHBIC WIM TOATOTOBICHHBIE MHKPOBOJHOBBIE HCTOYHUKH
SHEPIHY U aHTCHHBI JJIsl TCHEPaIluy WIN YCKOPEHHS HOHOB U 00JIa/IatoIie CIEAyIONMMHI
xapaktepuctukamu:  dacrora Bbime 30 T m cpenmHss BBIXOAHAS MOIMHOCTH IS
re’epanun noHoB 6ozee 50 kBT.

CoueHoHabI 1151 BO36y)KlIeHPIH HOHOB

CrienuaibHO MpeTHa3HAYCHHBIC WIIN ITOATOTOBJICHHBIC COJICHOUBI I PaAHMOYaCTOTHOTO
BO30Y)KIIEHUS MOHOB B nuarazoHe dactor Oosee 100 kI'm m crmocoOHBIE paboTarh mpu
cpemneit MmorHocTH 6osiee 40 kBT.

CucrteMbl reHepalui YPaHOBOii MJI1a3Mbl

CrieruajabHO MPEeIHA3HAYCHHBIC WM MOATOTOBICHHBIC CHUCTEMbI TCHEPAIlMH YPaHOBOM
IUIa3Mbl, KOTOPBIC MOTYT COJEPXAaTh BBHICOKOMOIIHBIC TIOJOCOBBIC WM PacTPOBBIC
3NEKTPOHHO-TYYEBbIC MYIIKK ¢ TepeJaBacMoOi MOIIMHOCTRIO HAa MHIICHH OoJjee
2,5 kBr/cm.

Cucremsl 15 06pa60TKn AKUIKOMETAVINIECKOIo ypaHa

CrieripaibHO IIpeIHa3HAUYCHHBIC WM MOATOTOBJICHHBIE CHCTEMBI 111 00PabOTKH JKUIKOTO
MeTajuia JJis PacIUIaBICHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSIINE W3 TUTIICH U
OXJTKIAFOIIETO 000PY/TOBAHUS TSI TUTIICH.

[HOACHUTEJIBHOE 3AMEYAHUE

Turnmm m Apyrue KOMIIOHEHTBHI DSTOW CHCTEMBI, KOTOPBIE BCTYMAalOT B KOHTAKT C
pacIIaBICHHBIM YPaHOM WJIM YPaHOBBIMH CIUTABAMH, U3TOTOBIIEHBI U3 KOPPO3HECTOUKHIX
U TEPMOCTOMKMX MAaTepHalOB WJIM 3allWIICHbl TMOKPBHITHEM W3 TaKWX MaTepHasoB.
[Ipuemnembie MaTepuanbl BKIIOYAKOT TAaHTAJ, MOKPHITBIA OKCHIOM HUTTpUS Trpadur,
rpaduT, MOKPBITHIA OKUCIIAMU APYTHX PEIKO3EMENBHEIX JJIEMEHTOB WIIH UX CMECSIMU.

Arperatsl 1Js1 c6opa "'mpoaykTa' M '""'XBOCTOB'' MeTaJUINYeCKOro ypaHa

CrnenuanbHO MpeTHA3HAYCHHBIC WU MTOATOTOBIICHHBIE arperarsl st coopa "mpomykra’ u
"XBOCTOB" /11 METa/NIMYeCKOr0 ypaHa B TBepaou ¢opme. DT arperaThl Uisi cOopa
W3TOTOBJICHBI M3 MAaTEpHaiOB, CTOWKHX K HAarpeBY M KOPPO3WH, BBI3BIBACMOW MapaMu
METAJUTUYECKOTO YpaHa, TaKUX, KaK TpaduT, MOKPHITHIA OKCHIOM WTTPHUS, WU TaHTA,
WJTH 3aIUIICHBI TOKPHITHEM U3 TAKUX MAaTEPHAJIOB.

Koskyxu pa3aeaurejbHOro MOayJIst

[Hunneapuueckue Kamepsl, CIELUalbHO IPEAHA3HAUCHHbIC WM HOJATrOTOBIIEHHbIE [UIS
UCIIONBb30BaHNS HAa OOOTAaTUTENBHBIX YCTAHOBKaX C IUIA3MEHHBIM pa3JelICHUEM, I
IOMEIEHUsI B HHUX HCTOYHMKA YpPaHOBOW IUIa3Mbl, SHEPreTHUYECKOI0 COJICHOMIA
PaArovacTOThI M KOIJIEKTOPOB "mipoayKTa" U "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH HMEIOT MHOXKECTBO BXOIHBIX OTBEPCTHM AJI TOJNAYU BJICKTPOIUTAHUS,
coequHeHn AU(PPY3MOHHBIX HACOCOB, a TaKKe MJs [UAarHOCTHKH W KOHTPOJS
KOHTPOJIbHO-U3MEPHUTENBHBIX MTPHOOpoB. OHU MMEIOT NPUCTIOCOONIEHUS UISI OTKPBITUS U
3aKpBITHUS, YTOOBI 00eCTIeYnTh 00CITYy>)KUBAaHHE BHYTPECHHUX KOMIIOHEHTOB U U3TOTOBJICHBI
13 COOTBETCTBYIOIINX HEMAarHUTHBIX MaTEPUAJIOB, TAKUX, KaK HEPIKABEIOIAsl CTalb.
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5.9.

5.9.1.

CnennajbHO TpeTHA3HAYEHHBbIE HJIW TOATOTOBJIEHHBIE CHCTEMBbI, 000PyI0BaHUE H
KOMIIOHEHTbI /ISl  MCHOJIb30BAaHHS HA  YCTAHOBKAX  3JEKTPOMATHHUTHOIO
o0orameHus.

BBOJHOE 3AMEYAHUE

IIpy 37EKTPOMArHUTHOM TPOIECCE HWOHBI METAUIMYECKOTO ypaHa, IOydeHHbBIC
MOCPEACTBOM MOHHU3AIMK MTUTAIOIIEro MaTepuana u3 cojeit (oosruno UCl,), ycKopsioTes
U TPOXOJAT Yepe3 MAarHUTHOE MOJie, KOTOPOE 3acTaBIsIeT MOHBI Pa3iIMYHBIX H30TOIOB
NPOXOJMUTh TI0  PANIMYHBIM  HAIPABICHUSM. OCHOBHBIMM ~ KOMITOHEHTaMHU
JJIEKTPOMAarHUTHOTO HW30TOITHOTO CeMaparopa SBISIOTCS: MarHuTHOE TIOJIe JUIS
OTKJIOHCHHS/Pa3/ICIICHUs] U30TONIOB MOHHOTO Iy4Ka, HCTOYHUKA MOHOB C €r0 CHUCTEMOM
YCKOpPEHUS, U CHCTEMBI cOOpa OTICIICHHBIX HOHOB. BcrmomoraTtenbHbIe CHCTEMBI IS
9TOTO TMpolecca BKIIOYAIOT CHCTEMY CHAOXEHHsS MAarHUTHOW OJHEprued, CHUCTEMBI
BBICOKOBOJIFTHOTO THUTAHUS KCTOYHHKA HWOHOB, BaKyyMHYIO CHCTEMY H OOIIWUpPHBIC
CHUCTEMBl ~ XHMHYECKOW  0OpabOTKM  Jis  BOCCTAHOBICHHS  TPOAYKTa U
OYHUCTKH/pereHepaIii KOMIIOHEHTOB.

DJIEKTPOMATHHUTHBIE CeNapaTopbl H30TONOB

3J'I€KTpOMaI‘ HUTHBIC CCIapaTopbl H30TOIOB, CICHHUAJIBHO MNPCAHAZHAYCHHBIC WA
IMOATOTOBJICHHBIC IJIA pa3AaCiICHUA M30TOIIOB ypaHa, U O60py,IIOBaHI/IC U KOMITIOHCHTHI IJIA
9TOrI'0, BKJIrO4as:

a) HcTounnku noHOB

CroenuanbHO — TpeJHA3HAYCHHBIC WIIM  TIOATOTOBIICHHBIC — OTAENBHBIC  HIIH
MHOTOYHCJICHHbIE HCTOYHMKH HMOHOB ypaHA, COCTOSINME W3 HMCTOYHMKA TIapa,
WOHM3aTOpPa M YCKOPHUTENs IIy4yKa, M3TOTOBICHHBIE M3 COOTBETCTBYIOLINX
MaTepHajoB, TaKUX, KaK rpaduT, HEp)KaBeIOIlas CTajlb WM MEIb, U CIIOCOOHBIX
obecrieunBaTh OOLIHIA TOK B IMyYke HOHOB 50 MA wiu GoJee.

b) KomnexTopsl HOHOB

KomnmekropHbie TUIaCTHHBI, UMEIOIIUE JBE WM OOJee IeTH U Ia3a, CIeIUaTbHO
MpeIHa3HAYeHHbIE MM MOTOTOBIEHHBIE U1 cOOpa MyYKOB HOHOB O0OTAIIEeHHOTO
1 0OETHEHHOTO ypaHa M W3TOTOBIEHHBIE W3 COOTBETCTBYIOUIMX MaTEpHAJOB,
TaKWX, KaK rpaduT Ui HEPKaBEIoIIast CTalb.

c) BakyymHbIE KOXKYXH

CrnenuanbHO IpeAHa3HAUYEHHbIE MM IOJATOTOBJICHHbIE BaKyyMHBIE KOXYXH JUIS
9JIEKTPOMArHUTHBIX CEMapaTOpPOB ypaHa, M3TOTOBJIEHHBIE M3 COOTBETCTBYIOIINMX
HEMarHWTHBIX MaTEPUANIOB, TAKHUX, KaK HEP)KAaBEIOIAs CTallb, U IpeAHa3HAUCHHbBIE
1t pabotsl ipu gasnennu 0,1 [a nnm Hixke.

[MTOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH CHEIMAbHO TpEAHA3HAUCHBI NI MMOMEUICHHS B HUX HWCTOYHHKOB
WOHOB, KOJUICKTOPHBIX IUIACTHH M BOJOOXJIAXKJIAEMBIX BKIAIbIIICH H HMEIOT
MIPUCTIOCOOJICHHS IJIs coenuHeHnH MU((PY3MOHHBIX HACOCOB W MPHUCIIOCOOJICHUS
JUTSL OTKPBITHSI U 3aKPBITUS B IIEJSIX M3BICUYCHHSI U 3aMECHBI STHX KOMIIOHEHTOB.

d) MarsuTHbIC HOIIOCHBIC HAKOHCYHHUKH

CHCI_II/IaJ'II:HO MPEAHA3HAYCHHBIC WM IMOATOTOBJICHHBIC MArHuTHBIC ITOJIFOCHBIC
HAaKOHCYHUKH, UMCIOIIUEC JUAMCTP bonee 2 M, HUCIIOJIB3YCMBIC IJId obecrieucHuUs
MOCTOAHHOI'O MArHUTHOT'O MOJIA B 3JICKTPOMArHUTHOM C€TIapaTopC U30TOIIOB U IJIA
NnepeHoCa MarHuTHOIrO MOJIA MEXKAY PACIIOIOKCHHBIMUA PAAOM CerlapaTOpaMu.
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5.9.2.

5.9.3.

BbICOKOBOJIbTHBIE HCTOYHHKH MMM TAHUS

CrienuanbHO IIpeJHA3HAYEHHbIE WM IOJATOTOBJICHHBIE BBICOKOBOJIBHBIE WCTOYHUKU
IOUTaHUs Ul HCTOYHMKOB HOHOB, OOJIQJaolIMe IIONHBIM HaOOpOM  CIIEIYHOLIUX
XapaKTepUCTUK: MOIYT paboTaTh B HEIPEPHIBHOM DPEKHME, BBIXOJHOE HalpsDKEHHUE
20 000 B nnu Gonee, BerxonHoU TOK 1 A wim Oosiee U CTaOMIN3aMs HAIPSDKEHUST MEHEe
0,01% B TeucHue 8 4acoB.

W cToyHNKYN NUTAHUA 3JIEKTPOMArHuTOB

CrienaibHO TpeHA3HAYCHHBIE WM TIOATOTOBIICHHBIC MOIIHBIC HMCTOYHWKH TTATAHUS
MOCTOSIHHOTO TOKa JIJISl JIEKTPOMArHUTOB, 00JIaJIafolIye MOJHBIM HA0OPOM CIIETyFOIUX
XapaKTEPUCTHK:  BBIXOJHOW TOK B HempepslBHOM pexume 500 A wnmm Oonee mpu
HanpspkeHnn 100 B v Oonee, npu cTtaOWnm3anuy 1Mo TOKY WIM HANpPSDKCHUIO MEHEe
0,01% B TeuecHue 8 4acoB.

YcTaHoBKM Ui NPOM3BOACTBA TSKEJIOW BOABI, JeHTepusi W JeldTepHeBBIX
coelMHeHUi M 000py/0BaHue, CHENUATIBLHO NPeJIHA3HAYEHHOEe MJIM NOAT0TOBJICHHOE
AJ151 3TOr0

BBOJHOE 3AMEYAHUE

Tsokenmyro BOAY MOXHO TIPOW3BOJUTH, HWCIONB3YS pas3iauuHbie mporecchl.  OmHako
KOMMEPUYECKHU BBITOJHBIME SBISIFOTCS JBa MPOIEcca: IMPOIECC U30TOMHOTO 00MeHa BOJIBI
u cepoBoiopoia (mpouecc GS) 1 mporecc U30TOMHOro 0OMeHa aMMHUaKa U BOJIOPO/Ia.

IIpouecc GS ocHOBaH Ha OOMEHE BOIOPOJA M ICHTEPUSA MEXIY BOJAOH U CEPOBOAOPOIOM
B CUCTE€ME KOJIOHH, KOTOPBIE IKCILTyaTUPYIOTCS C XOJOAHON BEpXHEU CEeKIueH U ropsauen
HIWKHEW cekuueid. Boma TedeT BHU3 MO KOJIOHHAM, B TO BpeMs Kak CEpOBOJOPOAHBIN ra3
LUPKYJIUPYET OT JAHA K BEpIUIMHE KOJMOHH. JIJisi CONEHCTBUS CMEIIMBAHUIO Ta3a U BOJBI
HCTIONB3YETCsl Psii ABIPYATHIX JIOTKOB. JleliTepuil mepemeriaerca B BOAY HpPU HHU3KHUX
TeMIIepaTypax U B CEpOBOJOPOJ MPH BBHICOKMX TemmepaTypax. OOoraiieHHble AedTepreM
ra3 wid BoJa YAAJSAIOTCS W3 KOJIOHH MEepPBOM CTYNEHW HA CTBIKE TOPSYUX U XOJOJHBIX
CEKIMH, U TIpoIlecC MOBTOPSETCA B KOJIOHHAX cliefytolei ctyneHu. IIpoaykT nocnennen
¢dasel - Boma, oboramieHHas nedrepueM J0 30%, HanpasiseTcss B JUCTHIUISIMOHHYIO
YCTaHOBKY [Js1 MPOM3BOJICTBA PEAKTOPHO-YMCTOM Tskenol Boawl, T.e. 99,75% oxucu
neirepust.

B mpomecce oOMeHa Mexy aMMHAaKOM W BOJOPOJOM MOXHO HM3BJICKATH NIEHTEpUIl H3
CHHTE3-Ta3a MOCPEACTBOM KOHTAKTa C KUIKHM aMMHAKOM B TIPHCYTCTBUHU KaTaIH3aTopa.
Cunres-ra3 mogaercs B 0OOMEHHBIE KOJIOHHBI M 3aTE€M B aMMHA4YHBIH KOHBEpTEp. BHYTpH
KOJIOHH Ta3 IMOJHUMACTCS OT JHA K BEPIITUHE, B TO BpeMs KaK KUIKHA aMMHAK T€UET OT
BEpIIMHKI KO MHY. JleliTepuil B CHHTE3-Ta3e JHINASTCS BOJOPOJIA U KOHIICHTPUPYETCS B
aMMHake. AMMHAK IOCTYIaeT 3aTeéM B YCTAHOBKY JUIsl KPEKWHTa aMMHUaka Ha JTHE
KOJIOHHBI, TOTJIa KaK ra3 coOHMpaeTcsi B aMMHAYyHOM KOHBEpTepe Ha BepmuHe. Ha
MOCHIEAYIOMMX  CTYNCHSIX IPOMCXOMWT JajbHeiinee oOoraimieHue, H  IIyTeM
OKOHYATEIFHON MUCTUJUISIIMK TTPOU3BOAUTCS PEaKTOPHO-UYHCTAs TsoKemas Boga. Ilomada
CHHTE3-Ta3a MOXET OBITh OOecIieueHa aMMHAYHON YCTaHOBKOHM, KOTOpasi B CBOIO OYepelh
MOXET OBITh COOPYKEHA BMECTE C YCTAHOBKOW JJIsS IPOM3BOJICTBA TSDKEION BOJBI ITyTEM
M30TOIHOTO OOMEHa aMMHaKa M BOJIopoJa. B mporiecce aMMHUaqyHO-BOJOPOTHOTO OOMEHA
B KAaueCTBE MCTOYHHMKA MCXOJHOTO JCUTEPUS MOXKET TAKXKE HCIOJIb30BATHCSH OOBIYHAS
BOJIA.
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6.1.

6.2.

6.3.

MHorue npeaMeThl KIIF0UEBOT0 000PYI0BaHUS JUISl YCTAHOBOK TI0 TTPOU3BOACTBY TSDKEION
BOJIBI, MCTIOJB3YIOMUX TMpomecchl GS WM aMMHavyHO-BOJOPOAHOTO OOMEHA, IMTHPOKO
pacrpocTpaHeHbl B HEKOTOPBIX OTpacisX HEPTEXMMUYECKOH IMPOMBIIUICHHOCTH.
Ocob6eHHO 3TO KacaeTcss HeOONBITUX YCTaHOBOK, UCIONB3YyIOMmuX mporece GS. OmHako
HEMHOTHE TIpEAMEThI OO0OPYAOBaHUS SBISIFOTCS cTaHAapTHbIMU. [Ipomeccet GS u
aMMHaYHO-BOJIOPOJHOTO  OOMeHa  TpeOyrT  0o0pa0oTKM  OONBIINX  KOJHYECTB
BOCIUIAMEHSIONINXCS, KOPPO3HUOHHBIX M TOKCUYHBIX KHUIKOCTSH TIPU TOBBIIMICHHOM
napneHud.  COOTBETCTBEHHO NpH pa3pabOTKE CTaHJAPTOB TIO TNPOCKTHPOBAHUIO H
SKCIUTyaTalMU JUISI YCTAHOBOK ¥ 00OPYIOBaHHS, UCIOIB3YIONIMX TH IPOLECCHI, CIEAYeT
yAEIATH OOJBIIOe BHUMAHHE MOJI00PY MATEPHATIOB U UX XapaKTEPHCTHKAM C TeM, YTOOBI
00eCneunTh UIMTEIBHBIA CPOK CIIYKObI TMpPH COXPaHSHWHM BBICOKON O€30MacHOCTH U
HaJIC)KHOCTH. OnpeneneHue MaciTaboOB  OOYCIIOBIMBACTCS TJABHBIM  00pa3oM
COOOpaXCHUSAMU SKOHOMUKH M HeoOxomumocTd. Takum oOpa3om, OoIbIas 4YacTh
MpeMeToB 000pYI0BaHUSI U3TOTOBISIETCS. B COOTBETCTBHH C TPEOOBAHUSIMH 3aKa3uHKa.

Hakonen, crnenyer oTMeTuTh, 4TO Kak B mpouecce GS, Tak U B MPOIECCEe aMMHUAYHO-
BOJIOPOAHOTO OOMEHa, TMpeaMeThl O0OpYMOBaHHS, KOTOpPHIE 10 OTACIHLHOCTH HE
MpeIHA3HAYCHBl WM MOATOTOBICHBI CIEHUATBHO JUIsi MPOU3BOACTBA TSXKEIOW BOMBL,
MOTYT COOMpAThCS B CHCTEMBI, CIIEIIHAIBHO TPeTHA3HAUCHHBIC WITH TIOATOTOBICHHBIC JUIS
MPOM3BOACTBA TsDKENON Boabl. [IpmMepamu TakumxX CHCTEM, MPHUMEHSEMBIX B 00OHX
MpoIIeccax, SIBIAIOTCS CHUCTEMa KaTaIUTHYECKOTO KPEKHHTra, MCIIONIb3yeMasl B MPOIecce
oOMeHa aMMHaKa ¥ BOJIOPOJIa, ¥ TUCTHILISIIMOHHBIC CUCTEMBI, UCIIOJIb3YEMbIC B IPOIIECCE
OKOHYATEJIFHON KOHIEHTPALMKU TsDKENOM BOJABI, JOBOIAIICH €€ 0 YPOBHS PEaKTOPHO-
YUCTOM.

IIpenmeTsr 00OpYyMOBaHMUS, KOTOPHIE CHEIHAIBHO TPEeIHA3HAYCHBI WM TTOJATOTOBJICHBI
JUTSL TIPOM3BOJICTBA TSKEIIONW BOJIBI ITyTEM HMCIIOJIB30BaHUs OO0 mporiecca 0OMEHa BOBI U
CEpOBOIOPO/Ia, IN0O TpoIecca 0OMeHa aMMHaKa U BOJIOPO/1a, BKITFOYAIOT:

BO}.IO-CCpOBOZ[OpO}.IHbIe 00MeHHbIe KOJIOHHbI

OOMEHHBIC KOJIOHHBI, W3rOTaBIMBACMBIC W3 MEIKO3CPHUCTOW YIIIEPOIAUCTON CTallu
(mampumep, ASTM AS516), muamerpom ot 6 M (20 dpyTtoB) 10 9 M (30 dyTOB), KOTOPHIE
MOTYT 3KCIIyaTHPOBaThCS MPH JaBJICHUH CBBIIe wid paBHoM 2 MIla (300 ¢yHT/KB.
TIOWM) W HWMEIOT KOPPO3MOHHBIM MOMYyCK B O MM WM  OObIle, CIEIHAIBHO
MpeJHa3HaYCeHbl WU MOJTrOTOBJIICHBI JUIS TPOM3BOJCTBA TSDKEIOH BOIBI  ITyTEM
WCIIOJIb30BaHMs MPOIIeCca U30TOIMTHOTO OOMEHA BOJIBI U CEPOBOIOPOIA.

I'azoxyBKH U KOMTIpeccopbl

OnnocrynenuaTele, MajoHamopHele (T.e. 02MIla wmm 30 GyHT/KB. O10iiM)
LEHTPOOEKHBIE Ta30yBKU MM KOMIPECCOPHI ISl HUPKYIALUN CEPOBOJOPOAHOTO Ta3a
(T.e. Taza, cogepxkamero Oonee 70% H,S), cnenuanpbHO TpenHA3HAYCHHBIC WU
MTOATOTOBJICEHHBIE I MPOW3BOJACTBA TSKEJIOW BOABI IyTEM HCIIOJIIb30BaHUS TpoIiecca
oOMeHa BOABI H CEPOBOJOPOJA. OTW Ta30AyBKH WIH KOMIIPECCOPHI HMEIOT
IIPOM3BOUTENILHOCT, MPEBBIMIAIONYI0 MM paBHylo 56 m/c. (120 000 SSFM) mpu
SKCIUTyaTalluu TOJ JAaBJCHUEM, NpeBblaommM win paBHeM 1,8 MIla (260 ¢yHT/KB.
JIIOHM) Ha BXOJIe, U CHa0XXEHBI CaTbHUKAMH, YCTONYMBEIMY K BO3/IeHCTBIIO H,S.

AMMI/Ia'-lHO-BOIlOPO)_IHbIe 00MeHHbIe KOJIOHHBI

AMMUaYHO-BOJIOPOJIHBIC OOMCHHBIE KOJIOHHBI BBICOTOH Oojee WM paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5m (4,9 dpyros) no 2,5 m (8,2 PpyToB), KOTOpBIE MOTYT
9KCIUIyaTHPOBAThCS IO JaBjicHHeM, npeBbimarommM 15 MIla (2225 GyHT/KB. A10iiM),
CHeNHMaIbHO MpeaHa3HAYeHHBIC WM MTOATOTOBICHHBIC AJIS MIPOMU3BOICTBA TSHKEJIONW BOJBI
IMyTeM HCIIOJIb30BaHMUs Mporecca OOMEHa aMMHaKa M BOJOPOJAa. OTH KOJOHHBI HMEIOT
TaK>Ke M0 MEHBIIEeH Mepe OHO 0TOOPTOBAHHOE OCEBOE OTBEPCTHUE TOTO KE TUAMETPaA, YTO
U [WIMHAPUYECKas YacTh, 4epe3 KOTOPYID MOTYT BCTaBISATHCS WM BBIHUMATHCS
BHYTPEHHHE YaCTH KOJIOHHBI.
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6.4.

6.5.

6.6.

6.7.

BHyTpeHHHe YaCTHU KOJIOHHBI U CTYIICHYATbI€ HACOCbI

BryTpennmne 9yacTv KOJMOHHBI W CTyNEHYaThle HACOCHI, CIEIHAIBHO NpeaHa3HauYCHHBIC
WIK TOATOTOBJIIGHHBIE IS KOJNOHH Ui TPOM3BOJICTBA TSDKEIOW BOIBI IIyTEM
WCIIONB30BaHMs TIpoIlecca aMMHAYHO-BOJIOPOJHOTO OOMEHa. BryTtpennue dactu
KOJIOHHBI BKJIIOYAIOT CIELUUAIbHO IpelHAa3HAUYCHHBIE KOHTAKTOPBl MEXIY CTYICHSAMH,
COZICUCTBYIOLINE TECHOMY KOHTAKTy ra3a W >KHUAKOCTU. CTymeHuYaThle HACOCHI BKIIOYAIOT
CIEUUAIBHO TPEIHA3HAUCHHBIC MOTPY’KaeMble B XUAKOCTh HACOCHI ISl IUPKYISLUU
XKHUJKOTO aMMHaka B Tpelenax o0beMa KOHTAaKTOPOB, HAXOISMIIUXCS BHYTPHU CTyTIEHEH
KOJIOHH.

YcTaHOBKH 1J1s1 KPEKHMHIa aMMHuaKa

YCTaHOBKH 715l KPEKWHTa aMMHaKa, SKCILTyaTHPYEMbIE TIOA 1aBICHUEM, PEBBIIAIONTIM
win paBHeiM 3 Mlla (450 ¢yHT/KB. M10iiM), cHenUanbHO NpeAHA3HAUYEHHBIC WM
MOJTOTOBJICHHBIE I TIPOU3BOJCTBA TSHKEJIOH BOABI MyTEM HCIOJIB30BaHUS TpoLecca
M30TOIMHOT0 0OMEHa aMMHaKa M BOJIOPO/A.

HNudpakpacHble aHAIM3ATOPHI MOTJIOIIEHUSI

WndpakpacHple aHanU3aTOpbl IOIJIOIIEHMsI, CIIOCOOHBIE OCYILIECTBIATh  aHAJIN3
COOTHOILICHHSI MEXKIY BOAOPOJIOM M JIETEpHeM B pealbHOM MaciiTtabe BpeMEHH, KOornaa
KOHIIEHTpAIUM JeNTepHs paBHBI WK IpeBbImaoT 90%.

KaraauTnueckne neuu

Kartanmurtnueckue nmeun s mepepadoTKi 000TalEHHOTO ACHTEPHUEBOTO ra3a B TSHKEIIYIO
BOY, CICITUAIBHO MPEIHA3HAYCHHBIE WIIH ITOATOTOBIICHHEIE MJIST TIPOMU3BOJICTBA TSKEION
BOJIBI ITyTEM HMCIIOIB30BaHMUS MIPOIlecca M30TOITHOTO0 0OMEHa aMMHaKa M BOJIOPOIa.

YcTaHoBKH 17151 KOHBEPCHH ypaHAa M 000pyJ0BaHMe, CIIENAJIBHO NMpPeAHA3HAYCHHOE
WJIN TOATOTOBJIEHHOE JJIl 3TOT0

BBOJAHOE 3AMEYAHUE

B ycranoBkax M cucTeMax Ui KOHBEPCHUHM ypaHa MOXKET OCYILECTBIATbCA OAHO WIH
HECKOJIbKO IIPEBPALICHUH U3 OJHOTO0 XMMMYECKOI'0 M30TOIA ypaHa B APYIoH, BKJIIOYAs:
KOHBEPCHIO KOHIICHTPATOB ypaHoBoil pyasl B UOs, korepcuio UO; B UO,, KOHBEPCHIO
okucelt ypana B UF, unu UFg, konsepcuto UF, B UF,, konsepcuto UFg B UF,, konBepcuio
UF, B Metannuueckuil ypad u koHBepcuto ¢propuaos ypana B UO,. MHorue Kio4eBbie
KOMITIOHEHTHl 00OpyIOBaHUs YCTAaHOBOK JJisi KOHBEPCUM YypaHa XapakTepHbl IS
HEKOTOPBIX CEKTOPOB XMMHYECKOH oOpabaThIBaromiell MpoMBINIIICHHOCTH. Hampumep,
BUbl 00OpYJOBaHUs, HCIOJB3YEMOI0 B 3THUX IIpOLIECCaxX, MOIYT BKJIIOYATh: II€4H,
KapyceJlbHble II€YM, PEAKTOpPhl C IICEBIOOXKIKECHHBIM CIOEM KaTalu3aTropa, >KapoBble
peaxkTopHble OaliHU, >KUAKOCTHBIE UEHTPU(DYTH, AUCTHJUIILUOHHBIE KOJIOHHBI H
JKUAKOCTHO-KHUJIKOCTHBIE AKCTPAaKIIMOHHBIE KOJIOHHBI. OJHAKO HE MHOTHE KOMIIOHEHTHI
o0opyZoBaHHs UMEIOTCS B "TOTOBOM BHAE"; OOJBIIMHCTBO M3 HHUX JOJKHBI OBITH
HOATOTOBJIEHBI COTJIACHO TPEOOBaHMAM M CHENU(UKANMAM 3aKa3zunka. B HEKOTOphIX
cilyuyasix TpeOyercsi y4WUTBIBaThb CHELMAlbHBIE IIPOEKTHBIE M KOHCTPYKTOPCKHE
0COOCHHOCTH ISl 3aIIUTHI OT arpecCHUBHBIX CBOMCTB HEKOTOPBIX M3 00padaTHIBAEMBIX
xumuueckux Bemects (HF, F,, CIF; u ¢Topunsl ypana). Haxowen, cieqyeT OTMETHTD,
YTO BO BCEX IHpoleccax KOHBEPCHH YypaHa KOMIIOHEHTHI 00OpYIOBaHHS, KOTOpHIC
OTJICNBHO CIEIUAIBLHO HE NpeHAa3HaueHbl WM MOATOTOBJIEHBI AN KOHBEPCHU YpaHa,
MOTYT OBITh OOBEAMHEHBI B CUCTEMBI, KOTOpBIE CIELHUAJIbHO IpeIHa3HAYEHbl WIH
HOJTOTOBJIEHB! AJIsl UCIIOIBb30BaHMS B IIESIX KOHBEPCHUU ypaHa.
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7.1.

7.2.

7.3.

7.4.

7.5.

7.6.

CnenuajbHO NpeJHA3HAYEHHbIE WJIM MOATOTOBJIEHHbIE CHUCTEMbI JJSl KOHBEPCHH
KOHLIEHTPATOB YpaHoBoii pyabl B UO;

[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcust KoHIEHTpaTOB ypaHOBOH pyasl B UO; MOXKET OCYIIECTBISATHCS CHaJasia
MOCPEACTBOM PpAcCTBOPEHMS pPYyAbl B A30THOM KHUCJIOTE M OKCTPAKIMHM OYHIIEHHOIO
reKcarupara ypaHWJIIWHHTpaTa C IOMOINBIO TAaKOTO pPACTBOPUTENS, KakK TPHUOYTHII
tdocdar. 3aTeM TeKcaruapaTr ypaHWIOUHUTpaTa mpeoOpasyercs B UQO; nubo
MOCPEACTBOM KOHIEHTPAIlMK W JEHUTpPAlH, JHO0 TMOCPEACTBOM HEUTpaIH3aIiH
ra3oo0pa3HbIM aMMHAaKOM JUIs TIOJNyYeHHs JWypaHata aMMOHHS C MOCIeyIomen
(uIbTpaAIUEH, CYIIIKOM U KaJIbIIMHUPOBAHUEM.

CHeIII/IaJI])HO NpeaIHasSHAYCHHbIC WJ/IM MNOATrOTOBJICHHBIC CHUCTEMbI AJII KOHBEPCHUH
UO3BUF6

[TOACHUTEJIBHOE 3AMEYAHUE

Kousepcus UO3; B UF¢ MOKET OCYIIECTBIATLCSA HEMOCPEACTBEHHO (proprupoBanuem. Jlis
mpoiiecca TpedyeTcss HCTOYHUK ra3000pa3Horo Gpropa win TpexhTOPUCTOrO XJIopa.

CHeHl/IaJIBHO NpeIHa3SHAYCHHbIC WM NOATOTOBJICHHBIC CHCTEMbI AJIfl KOHBCPCHUH
UO3BU02

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UO, MOXET OCYHIECTBIATHCA HOcpencTBoM BoccTaHoBieHHa UQO;
ra3000pa3HbIM KPEKHHI-aMMHAKOM HJIH BOZOPOJIOM.

CHeHl/IaJIBHO NpeaIHAa3SHAYCHHbIC WJIM NOATOTOBJICHHBIC CHCTEMbI AJIsi KOHBCPCHUH
UOzBUF4

[TOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO, B UF,; Moxer ocymectBaatbes mnocpeactBoMm peakinuu UO, ¢
ra3zoo0pasnabiM (ropucteiM BogopoaoM (HF) npu remneparype 300-500°C.

CHeHl/IaJIBHO NpeaIHasSHAYCHHbIC WM NOATOTOBJICHHBIC CHCTEMbI AJIfl KOHBCPCHUH
UF4BUF6

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF, B UF¢ ocyiiecTBiasieTcss MOCPEACTBOM SK30TEPMUUYECKON pPEaKIUU C
¢ropom B peakropHoii OamHe. UFg KoHImeHCcHpyeTcs W3 TOPSYHMX JICTYYUX Ta30B
MOCPEJICTBOM MPOITYCKAaHUS TOTOKA Tra3a d4epe3 XOJOJHYIO JOBYUIKY, OXJKICHHYIO
1o -10°C. [lns mporiecca TpeOyeTcsl HCTOUYHUK Ia3000pa3Horo (ropa.

CnenmuajJibHO NpeJHA3HAYEHHbIE WJIH NOArOTOBJIEHHbIE CHCTEMbI AJS KOHBEPCHH
UF, B MeTa/uiMYecKuii ypaH

TTHOACHUTEJIBHOE 3AMEYAHUE
KonBepcus UF, B Meramiuueckuili ypaH OCYIIECTBIAECTCS IOCPEIACTBOM  €ro

BOCCTAHOBJICHUSI MarHueM (KPYITHbIC MapTHUH) WIK KaJabllieM (Malibie mapTuu). Peakius
OCYIIECTBIISAETCS TIPH TeMITepaTypax BhIe ToUkH maBinenus ypada (1130°C).
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7.7.

7.8.

CrnenuajanbHO NpeaIHasHA4YC€HHbIC WJ/IM MNOATrOTOBJICHHBIC CHUCTEMbI AJId KOHBEPCHUH
UFGBUOZ

[NOACHUTEJIBHOE 3AMEYAHUE

Kongsepcust UFg B UO, MOXKET OCYIIECTBIIATHCS TTOCPEIACTBOM OJTHOTO M3 TPEX MPOIIECCOB.
B nepBom mpouecce UFg BoccTanaBiauBaetcs u ruapoiusyercs B UO, ¢ UCIoNb30BaHUEM
Bojiopoza u mapa. Bo BTopom mnporecce UFy ruaponmsyeTcs pacTBOpEHUEM B BOAE, JJIS
OCXKJICHUS TUypaHaTa aMMOHUSI JOOABIIICTCS aMMHUAaK, a JUypPaHaT BOCCTAHABIMBACTCS B
UO, BogopoxoMm nipu temriepatype 820°C. Ilpu Tperbem mporiecce razoobpasusie UFg,
CO, wm NH; cmemmBaroTcs B BOIE, OCaXmas ypaHWIKapOOHAT aMMOHHUSI.
YpanunkapboHaT aMMOHHS CMEIINBACTCS C IMAPOM M BOJIOPOAOM IIPH TEMIIEpaType
500-600°C mnsa npousBoacta UO,.

Konsepcus UFs B UO, wacto ocymecTBISeTCs Ha MEPBON CTYNEHM YCTAHOBKH I10
W3TOTOBJIEHUIO TOILIMBA.

CHeHl/IaJ'IBHO NpeaHa3sSHAYCHHbIC WM NOATrOTOBJICHHBIC CHCTEMbI IJIsl KOHBCPCHUH
UFGBUF4

[NOACHUTEJIBHOE 3AMEYAHUE

Kongepcus UF¢ B UF, ocymiecTBisieTcst HOCpeACTBOM BOCCTAHOBIICHHUS BOJIOPOAOM.
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