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NONOJHUTEJBHBIN ITPOTOKOJI K COIJIAIIEHUIO MEXKIY
SIMAVMKOHN U MEKIYHAPOJIHBIM ATEHTCTBOM 11O ATOMHOM
SHEPI'MM O IPUMEHEHUWU 'APAHTHUH B CBSI3U C JOI'OBOPOM O
SANPELIEHUU SIAEPHOI'O OPYKHUSI B JATHHCKOMU AMEPUKE U
JTOI'OBOPOM O HEPACITPOCTPAHEHMU SIAEPHOT'O OPY KHUSI

1. Tekcr JIOMOTHHTETBHOTO MPOTOKONA K COrMANICHHIO O TapaHTHAX', 3aKITIOYCHHOMY
Mexay SIMaliko m MeXayHapOJHBIM areHTCTBOM II0 aTOMHOW SHEPrHH O NPUMEHEHUH
rapaHTui B CBSI3U C JJoroBOpoM 0 3ampeiieHuu siAEpHOro opyxus B JlaTuHCKOM AMepuke u
JIoroBOpoM O HEpacnpOCTPAaHEHUM SIEPHOIO OpY>KHs, BONPOU3BOAMTCA B HACTOAILLEM
JOKYMEHTE JJIsl CBE/IEHUS BCEX YICHOB. [lOMOMHUTENbHBIN MPoTOKOI ObLT 0100peH CoBeToM
ynpasisiromux 12 wronst 2002 roga. On 6bu1 noanucan B Bene 19 mapra 2003 roxa.

2. B cootBercTBUU cO cTarheit 17 J[OMONHUTENIBHOTO MPOTOKOJA OH BCTYNMHJ B CHITY
nocJie MOAMUCaHus peAcTaBuTeNs MU SIMaiiku 1 ATeHTCcTBa, T.e. 19 mapra 2003 roaa.

Bocmpousseneno B nokymente INFCIRC/265.

Ilo COO6pa)K€HI/IHM OKOHOMHH HaCTO}IH.[I/Iﬁ JOKYMEHT OTII€YAaTaH OTPAaHUYCHHBIM THUPaXOM.
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INFCIRC/265/Add.1
Annex

JIOIIOJIHUTEJIBHBINM ITIPOTOKOJI K COTJIALLIEHUIO MEXY SIMAUKOU U
MEXIYHAPOJHBIM ATEHTCTBOM I1O ATOMHOM SHEPTUU O
[IPUMEHEHUU TAPAHTHI B CBSI3U C IOTOBOPOM O 3AIIPEIEHUN
SIIEPHOI'O OPYXKUS B IATUHCKOU AMEPUKE 1 JJIOTOBOPOM O
HEPACITPOCTPAHEHHU SIJEPHOI'O OPY XU

[TPUHUMASA BO BHUMAHMUE, yto fmaiika u MexayHapoaHOE areHTCTBO IO
aTOMHOW SHeprud (B OaJbHEHIIEM HMeHyemoe "ATeHTCTBOM') SIBIISIOTCS Y4YacTHHKAMHU
CornaiieHus 0 NMPUMEHEHMHM TapaHTUM B CBsi3M C J[OroBOpoM O 3alperieHu SAEepPHOro
opyxusi B JlaTuHCKOM AMepuke u JIOroBOpOM O HEepaclpoOCTPaHEHHH SIACPHOTO OpYxkKHs (B
nanpHelmemM umenyemoro "CorjameHueM O TrapaHTHax'), KOTOPOE BCTYMHIO B CHILY
6 Hos16ps 1978 roxa;

YUUTBIBAS xenaHue MeXIyHapOJHOTO cooOliecTBa emie 0oyiee YKPENHUTh PEXUM
SIEPHOTO HEPACIpPOCTPAHEHUS] IyTEM TIOBBIMICHUS JCUCTBEHHOCTH M A(P(HEKTUBHOCTH
CHUCTEMBI rapaHTHil ATEHTCTBA;

HAIIOMMHAZI, uro AreHTCTBO IPH OCYLIECTBJIEHUU TapaHTUH JOJKHO YUUTHIBATh
HEOOXOUMOCTh. HM30eraTh CO3JaHUs MPENATCTBUN IKOHOMHYECKOMY M TE€XHOJIOTHYECKOMY
pa3BuTHIO SIMallku WJIM MEXIyHapOJHOMY COTPYJIHHUYECTBY B 0OO0JACTH MHUPHOMU sI€pHOU
NESTeNbHOCTH; COONIIOJaTh JEHCTBYIOIIME IIOJIOKEHUSI B 0O0JAacCTH OXpaHbl 3/10pOBbS,
O0e3omacHOCTH, (u3MUYECKOW 3alUThl, a TaKXkKe Jpyrue JeicTByrone TpeOoBaHUsA
0€30MacHOCTH M IpaBa OTAEIbHBIX JIUI], U IPUHUMATh BCE MEPHI MO 3aIUTe KOMMEPYECKHUX,
TEXHOJIOTUYECKAX W TIPOMBIIUICHHBIX CEKPETOB, a TaKXke JApYrod KOH(HUICHIHATBHOMI
MH(pOpMaLKU, KOTOpasi CTAHOBUTCS] €My M3BECTHOM;

[NPUHUMASA BO BHUHUMAHMUME, uro wyacTtoTa nNpOBENEHHUS U WHTEHCUBHOCTH
MEpOIPUATHIA, YyKa3aHHBIX B HacrosmeMm [Iporokone, OyayT TMOANEPKUBATHCA Ha
MUHMMQJIBHOM  YpPOBHE, COOTBETCTBYIOIIEM IICJIM TIOBBIIMICHUS JCHUCTBEHHOCTH U
3¢ peKTUBHOCTH TapaHTHl ATEHTCTBA;

HACTOSAIINUM SImaiika 1 AT€HTCTBO COTIaCHIMCh O HUKECIEAYOIIEM:



CBA3b MEXKAY HACTOAIIUM ITPOTOKOJIOM U COI'VTAIIEHUEM

O I'APAHTHUAX

Crarpsa 1

[Tonoxxenus CornameHust 0 TapaHTUAX TPUMEHSIOTCS K HacTosieMy [IpoTokomny B Toi
Mepe, B KaKOM OHM COOTBETCTBYIOT MOJIOKEHHUSAM HacTosuiero I[IpoTokona u COBMECTUMBI €
HUMH. B ciyuyae npotuBopeuns Mexay mojoxkeHussMu CorjameHusi O rapaHTHsSX |
MOJI0KEHUAMM Hacrosero IIporokoa npumeHsroTesa nojoxkeHus Hacrosuwero [Iporokoia.

INNPEJOCTABJIEHUE NTH®OPMALIUN

Cratps 2

a. Smaiika npenocrapisieT AreHTCTBY 3asiBICHHE, COJEpIKalIee:

i)

ii)

Vi)

OOmee onucaHue u HHGOPMALMIO, YKAa3bIBAIOIIYI0 MECTO IPOBEACHUS
OTHOCALINXCS K SIEPHOMY TOIUIMBHOMY LMKy HAy4YHO-HUCCIIEOBATEIbCKUX U
OTIBITHO-KOHCTPYKTOPCKUX pabOT, HE CBA3aHHBIX C SIEPHBIM MaTepHajoM,
OCYIIECTBJIIEMBIX ~ TAe-1100, KOTOpble  (PUHAHCHPYIOTCS,  TOJXYYHIH
KOHKPETHOE pa3pelieHre WM KOHTPOJIMPYIOTCS WM OCYIIECTBISIOTCS OT
UMEHH SImaiiku.

OmnpeneneHHyl0  AreHTCTBOM Ha OCHOBE  OXKUAAEMOI0  IOBBIIICHUS
JNeHCTBEHHOCTH WM 3(P(EKTUBHOCTH W COIVIACOBaHHYIO C SImaiikoit
MHPOPMALIMIO O KACAIOIIEHCs rapaHTHH SKCILTyaTallHOHHON JIESTETFHOCTH Ha
YCTAaHOBKAaX M B MeCTaX  HAaXOXICHUS BHE YCTAaHOBOK, TIJle¢ OOBIYHO
UCTIONB3YETCs SJICPHBII MaTepHall.

OOmree omucaHue KaXKIOTO 3MaHHUS Ha KaXIOW IUIOMIAIKEe, BKJIIOYAsl €ro
HCIOJIb30BAaHUE, U, €CIU 3TOr0 HEJOCTATOYHO - OIUCAHUE €Tr0 COAEPKUMOTO.
DTO ONMKCAaHUE BKIIOYAET KapTy TaKOW IJIOMIAAKH.

Onwucanue macmTada onepanui JUist KaXJI0ro MecTa HaXOKACHUs, UMEIOILEro
OTHOIIIEHHWE K JeATENbHOCTH, ykKa3aHHOW B Ilpmioxenuu | k Hactosmemy
[IpoTokomy.

WNudopmannio, yKa3plBalOIIyI0 MECTO HAXOXACHUS, OSKCILTyaTalluOHHOE
COCTOSIHME M OLICHOYHBIE TOJOBbIE MPOU3BOJICTBEHHBIE MOIIHOCTH YPaHOBBIX
PYIHUKOB M OOOTaTHTEIhHBIX YCTAHOBOK U TOPUEBBIX OOOTATUTEIHHBIX
YCTaHOBOK M CYIIECTBYIOIIHI r0JI0OBOM 00BEM ITPOM3BOICTBA TAKUX PYIHHKOB
1 000TaTUTETHLHBIX YCTAHOBOK I SIMaiiku B 11e10M. SIMaiika mpenocTaBiseT
Mo 3ampocy ATEHTCTBAa JaHHbIE O CYIIECTBYIOIIEM TOJOBOM 00beMe
MPOU3BOJCTBA OTACIHHOTO pPYAHHKA WM OOOTaTUTENBHON yCTaHOBKH.
[Ipenocrapiienne 3Tol MHPOPMAITUU HE TPeOyEeT BEJACHUS MOAPOOHOTO ydeTa
SIEPHOTO MaTepuana.

I/IH(I)OpMaI_[I/II-O OTHOCHUTCIIBHO UCXOAHOTO MaTCpHraJia, KOTOpHﬁ €IIC HC JOCTUT
COCTaBa M YHCTOTBI, KOTOPBIC ACIANOT Cro MPUIOAHBIM [JIsI HU3TOTOBJICHUSA
TOIINIMBA UJIX U30TOITHOI'O 060FaHI€HI/I$I, BKJIIOYAIOIIYIO:



a) KOJIMYECTBa, XUMHWYECKUHU COCTaB, HUCIIOJIb30BaHUE U
MPEIoJIaracMoe MCIOJb30BaHNE TAaKOTO MaTepuaya, HE3aBHCHMO OT
€ro SICPHOTO WJIM HESIEPHOTO HCIIONB30BAHMS, JJIS KaKIOrO MecTa
HaXOXJCHHS B SIMaiike, B KOTOPOM TaKOH Marepuai NpPUCYTCTBYET B
KOJIMYCCTBAX, MPCBLIMIAOINX ACCATL MCTPUYCCKUX TOHH ypaHa I/I/I/IJ'II/I
ABaAUaTb MCTPHUYCCKUX TOHH TOPHA, a IJIA APYTHUX MECT HAXOXIACHUSA
C KOJMYeCTBAaMU O0o0Jie€ OJHOM METPUYECKOW TOHHBI - o0IIee
KOJIMYECTBO Ui SIMallkhu B 1I€JIOM, €CIM 3TO OOIlee KOJIUYECTBO
NpeBbIMIACT JACCATH MCETPUUCCKHUX TOHH YpaHa WM [ABaAlaTb
METpUYeCKUX TOHH Topus. IIpemocraBienue 3Toil mHOpMaru He
TpeOyeT BeICHHsI TIOJIPOOHOTO yUeTa SIIEPHOTO MaTepHaa;

b) KOJIMYECTBA, XWUMHUYECKHI COCTaB M IIyHKT HAa3HAYEHUS KaxI0u
JKCIIOPTHOM MOCTAaBKU U3 fIMaliKy TakOoro Marepuana I KOHKPETHBIX
HESAJIEPHBIX LIEJIEH B KOJIMYECTBAX, TPEBBIIIAOIINX

1) JIECATh METPUUYCCKUX TOHH ypaHa, Wi JJIs MOCJIeI0BATEIbHBIX
HKCMIOPTHBIX TOCTaBOK ypaHa u3 SIMailku B OIHO U TO XKe
rocyJ1apCcTBO, KaXk/1asi U3 KOTOPbIX MEHEE JIeCATU METPUUYECKUX
TOHH, HO CyMMa KOTOPBIX MPEBBIIIAET IECATH METPUUECKHUX
TOHH B T€UYEHHUE I'0JIa,

2) JIBAIIAaTh METPHYECKUX TOHH TOpHA, 381051 IS
MOCJIEI0BATEIbHBIX IKCIIOPTHBIX MOCTABOK TOpUs U3 SIMailku B
OJIHO U TO € TOCYIapCTBO, KaxJas M3 KOTOPHIX MeEHee
JIBAJIIIaTH METPUUYECKUX TOHH, HO CyMMa KOTOPBIX MPEBBIIIACT
JBaIaTh METPHUUECKUX TOHH B T€UCHHUE TOAA;

C) KOJINYECTBA, XUMHUYECKHUHU COCTaB, MECTO HaAXOXICHHSA B HACTOSIICC
BpEMSI U HCIIOJIb30BAaHWE WM NPEANOJaraéMoe HCIOJIb30BaHUE
KaXJI0M HMIOPTHOW NOCTaBKM B SIMallky Takoro marepuana s
KOHKPETHBIX HEAJICPHBIX LIeJIei B KOMTUYECTBAX, MPEBBIIIAIONIUX:

1) JIECATh METPUUYECKUX TOHH YpaHa, WIH JJIs MOCIEA0BATEIbHBIX
MMIIOPTHBIX IMOCTABOK ypaHa B SIMaiiky, Kaxzaas U3 KOTOPBIX
MEHEE [IECATH METPUYECKHMX TOHH, HO CyMMa KOTOPBIX
IIPEBBILIAET ECIATh METPUUECKUX TOHH B TEUCHUE T'OJ1a;

2) IBaaIATh METPUYECKUX TOHH TOpUS, 150301 TS
MOCJIEA0BATEIbHBIX HMIIOPTHBIX ITOCTABOK TOpUs B fMmaliky,
Kakaasi U3 KOTOPbIX MEHEE ABAJIATH METPUUYECKUX TOHH, HO
CyMMa KOTOpPBIX MPEBBIIAET ABAALATh METPUUYECKUX TOHH B
TEUYCHHUE IroJa,

IIpyu TOM IMOHMMAHHH, YTO NPCACTABICHUC I/IH(bOpMaIII/II/I 0 TakKOM Martcpualic,
NpEeTHA3HAYCHHOM JUIS HESJICPHOTO HCIHOJB30BaHHs, IIOCIEe TOrO0 Kak OH
JOCTUTHET OKOHYATEIbHOU ()OPMBI CBOETO HESIEPHOTO HCIIOJB30BAHMS, HE
Tpedyercs.



vii)

viii)

a) I/IH(bOpMaLII/IIO OTHOCUTCJIBbHO KOJIMYCCTB, BUAOB HUCIIOJb30BAHUA U MECT
HaXO0XICHUS HI[CpHOl"O MaTepI/IaJ'Ia, OCBO60)K[[€HHOFO oT FapaHTHi/JI B
COOTBETCTBHUU CO cTaThbeit 36 CornameHus: o rapaHTHsX;

b)  uHpOpMaNUIO OTHOCHTEIBHO KOIUYECTB (KOTOPAs MOXKET UMETh HOpMy
OLICHOK) W BUJIOB KCIIOJb30BAaHUS B KAXKIOM MECTE HaXOXKICHHS
SIEPHOTO MaTepuasia, OCBOOOXIEHHOTO OT TapaHTHUH B COOTBETCTBHH
co crarbeit 35 b) Cornamenus o rapaHTHsX, HO €llie He HaXOMSIIErocs B
OKOHYATeJbHOM  (QopMe Ui  HEAJAepHOr0  HCHOJb30BAaHUSA, B
KOJINYECTBAaX, IMPEBBIAIONINX yKa3zaHHbIe B cTarbe 36 Cornamenus o
rapantusax. llpemocraBnenue 3Toil MHPOpMaUM HE TpeOyeT BEICHHUS
HOJPOOHOrO ydeTa sIIEpHOro MaTepuana.

Nudpopmannio OTHOCHUTENBHO MeECTa HaxOXKJIEHHs WIM JalbHeinen
00pabOTKM OTXOJOB CPEIHEr0 MM BBICOKOTO YPOBHS aKTHBHOCTH,
COZepKAIINX ITUTYyTOHUH, BBICOKOOOOTAIICHHBI YypaH wWin ypaH-233, B
OTHOLIEHUM KOTOPBIX INPUMEHEHUE TapaHTHMd ObUIO MpPEKpalleHO B
cooTBeTcTBUM co ctaThel 11 Cornamenus o rapantusax. [l nenu JaHHOTO
NMyHKTa "nanpHeias oopaboTka" He BKIIOYAET MEPEYNaKOBKY OTXOA0B WIH
UX JajbHElIee KOHIUIIMOHNPOBAHNE, HE IMPEIyCMaTPUBAIOIIEE Pa3/IeICHUs
3JIEMEHTOB, JUIsl XpAaHEHUS WM 3aXOPOHEHHUS.

Crenyromyto HHGOpMAIMIO OTHOCUTEIBHO COITIACOBAHHOTO 00OpYIOBaHUS U
HEsZIEPHOr0 MaTepuala, nepedrcieHHslx B [lpunoxenun Il

a) MO KaXJIOW KCIOPTHOM MOCTaBke U3 SIMaiiku Takoro o0OpyAOBaHUS U
MaTtepuana. MIEHTH(UKaLus, KOJIMYECTBO, MECTO IPEIOIaraeMoro
UCIIOJB30BAaHUS B IOCyJapcTBe-IoJydarele W Jara WId B
COOTBETCTBYIOLIUX CIIy4asiX OXKUAAcMas AaTa SKCIIOPTHOM IIOCTABKH;

b) 1o KOHKpeTHOMY 3ampocy ATrEHTCTBA, MOATBEPXkICHHEC SIMaWKON Kak
MMIIOPTUPYIOLIAM TOCYZApCTBOM HH(MOPMAIMH OTHOCHTEIBHO JKCIOPTa
Takoro o0OpyJOBaHWS W MaTepuana B SIMaiiKy, NpeJOCTaBICHHOM
ATEHTCTBY JPYTHM T'OCYIaPCTBOM.

OOmue myuaHel Ha MPEACTOSIIMNA JECATWIETHUH Tepuoj, HMEIoIIne
OTHOIICHHWE K pAa3BUTUIO SICPHOTO TOIUIMBHOTO MHKIAa  (BKIOYAs
IUIAHUPYEMBIE OTHOCSIIMECS K SJEPHOMY TOIUIMBHOMY LMKy Hay4dHO-
UCCIIEIOBATEIbCKHE M ONBITHO-KOHCTPYKTOPCKHE pPabOThI), KOrjga OHHU
YTBEPKIAECHBI COOTBETCTBYOLIMMHU KOMIIETEHTHBIMU OpraHaMu B SImalike.

Smalika mpuiaraeT Bce pasyMHbBIC YCWIHs, ¢ TeM YTOOBI MPEIOCTaBUTH ATCHTCTBY
CIIeIyIONYI0 HH(pOpMAIIHIO:

)

obmiee omwcanne W WHPOPMAIMIO, YKA3bIBAIOIIYI0O MECTO IPOBEACHUS
OTHOCAIIUXCS K HI[epHOMy TOHJ'H/IBHOMy MUKITY HaquO-HCCHeI[OBaTeJIBCKI/IX 158
OIBITHO-KOHCTPYKTOPCKUX PadOT, HE CBSA3aHHBIX C SJICPHBIM MaTEPHAIIOM,
KOTOpbIE KOHKPETHO OTHOCSTCS K OOOTalleHHI0, TepepadoTKe SACPHOTO
TOIJIMBA WJIM K 0OpaOOTKE OTXOJOB CpEIHEro WM BBICOKOTO YPOBHS
AKTUBHOCTH, coz[epncaumx HJ'IYTOHI/II\/JI, BI)ICOKOO6OF3HI€HHBII>'I ypaH NnJIin
ypan-233, OCYIIIECTBIIIEMBIX THe-Tu00 B SIMaiike, HO KOTOphIE HE



GUHAHCUPYIOTCS, HE TMONYYWIA KOHKPETHOTO pa3pelieHus Wi He
KOHTPOJUPYIOTCS SIMaliKOUM MM HE OCYHIECTBIISIIOTCS OT UMeHH Amaiku. st
IIeJIM TJAHHOTO MYyHKTA "'00paboTKa" OTXO0B CPEIHETO MIIM BHICOKOTO YPOBHS
aKTUBHOCTH  HE  BKJIIOYAaeT  TMEpeylakoBKy  OTXOAOB  WJIM  HX
KOHJUIIMOHUPOBAHHUE, HE MpeayCMaTPHUBAIOLIEE pa3/eiCHUsl JIEMEHTOB, IS
XpaHEHUS WIH 3aXOPOHCHHUS.

i) obIlee OMHMCaHUE MEATEIBHOCTH W CBEACHHSA O JIMIE WIM OpraHHM3alluu,
OCYUIECTBIIAIONIMX TaKyl JACSITeNbHOCTb B OINPEACNEHHBIX ATEHTCTBOM
MECTaX HaXOXKJICHHUs 3a TMpelnelaMH IUIOMAAKH, KOTOpbhle, MO MHEHUIO
AreHTcTBa, MO OBl (DYHKIMOHAIBEHO OBITH CBS3aHBI C JEATCIHLHOCTHIO HA
atoit omanake. [IpemocraBneHue Tako HHGOPMAIMH SBISIETCS TPEIMETOM
KOHKPETHOTO 3ampoca AreHTcTBa. OHa MpenoCTaBlseTCs B KOHCYJIbTALUU C
ATEHTCTBOM U CBOEBPEMEHHO.

[To 3ampocy AreHrcTtBa fSImaiika [aeT YTOYHEHHMS WM pa3bsCHEHUS JHOO0M
uH(popMaIy, MPEAOCTaBICHHOW B COOTBETCTBUM ¢ Hacrtosmied Crartbeil, B TOWU
CTEIEHHU, B KOTOPOW 3TO UMEET OTHOIIECHHE K IEJIM TapaHTHH.

Cratps 3

SImaiika mpenoctaBisier AreHTcTBY B TeueHue 180 mHeld mocne BCTYIUICHHUS B CHITY
Hacrosiero IIporokona uHpoOpMaIuio, 0 KoTopoit rooputcst B Cratee 2.a i), iii), 1V),
V), vi) a), vii) u X) u B Cratbe 2.0 i).

SImaiika mpepocTaBnsieT AreHTCTBY 10 15 Mas  kaxzmoro roga OOHOBJICHHYIO
nH(pOpMaIIKIO, 0 KOTOPO TOBOPUTCS B IYHKTE a. BHIIIE, 3a MEPUOJ, OXBATHIBAIOIIUI
MPEANICCTBYIOIINKN KaJleHIapHbIid Toa. Ecnu panee mpemocTtaBieHHas HHGOpMAIIHS
ocTtanach 0e3 U3MEeHEeHUH, SIMaiika yBeJOMIISIET 00 3TOM.

SImaiika mpenocraBisier AreHTCTBY A0 15 wmas  kaxkzporo roma uHGOpMauuio,
ompenenennyio B Crartbe 2.a.vi) b) wu ), 3a Tmepuox, OXBaTHIBAIONIHIA
MPEIIECTBYOIMNA KaJe€HIAPHBIN TO/I.

SImaiika exXeKBapTaabHO MPEIOCTABISACT ATCHTCTBY HH(POPMAIIUIO, ONPEICICHHYIO B
Crarbe 2.a.ix) a). Ora uHoOpManus MpeaoCTaBISICTCs B TCUCHUE MISCTHICCATH THEH
MOCJIe OKOHYAHUS KKIO0TO KBapTaia.

SImaiika mpegocTaBisieT ATeHTCTBY nH(bopMaluio, onpeaciecHayo B Crtathbe 2.a.Viii),
3a 180 nmHelt 1o ocymiecTBICHHs AalbHEHIIe 00padoTky, u 10 15 mMas kaxmoro roja
uHpOpMAIIMI0O 00 HM3MCHEHHUSX MECT HAXOXKICHUS 3a TEPHOJ, OXBAaThIBAIOIIHIA
MPEIECTBYOIUNA KaJE€HAAPHBIN TO/I.

SImaiika M ATrEHTCTBO JOTOBapMBAIOTCA O BPEMEHM U YACTOTE MPEAOCTaBICHHS
uH(OpMaIINH, OTPEICICHHOM B CcTaThe 2.a.ii).

SImaiika mpenocTaBisier AreHTCTBy MH(pOpManuio, omnpeneneHHyio B Crarbe 2.a.iX)
b), B TeueHue HIeCTHICCATH THEW MOCIIe MOCTYIUICHUS 3aIpoca OT ATCHTCTBA.



a.

JOMOJHUTEJIbHBIA JOCTYII

Cratps 4

Hwuxecnenyromiee NpUMEHSETCS B CBSI3M C OCYILIECTBICHHEM JONOJIHHUTEIBHOTO
noctyna B coorBeTcTBuu co Crarbelt 5 HacTosero ITporokona:

AFCHTCTBO HC CTaBUT LI MCXAHUCTHUYCCKU HWIN CHUCTCMATUYCCKU HpOBGp?ITI)
nH(popMaIrio, 0 KoTopoi roBoputcst B Ctathe 2, 0JTHAKO ATEHTCTBO UMEET AOCTYII K.

i)

i)

TI000MY MECTY HaXOXICHUs, 0 KOTOpoM roBopurcs B Ctatee 5.a. 1) wi i),
Ha BBIOOPOYHOI OCHOBE C IEJIbI0 00ECIICUCHUS] YBEPEHHOCTH B OTCYTCTBUH
HE3asBJICHHBIX SJICPHOTO MaTEpUalia U IeSITeIbHOCTH;

JTF000My MECTY HaXOJXJIEHHs, 0 KOTOpoM roBoputcs B Cratbe 5.b. nnu c., B
LEIAX PELICHHUs BOIPOCA, CBS3AHHOTO C MPaBUIBHOCTBIO M IOJHOTOM
uHpOpMaIlMK, MPEeIOCTaBICHHON B coorBercTBUU co CTartbeld 2 uinu B
HEJISX YCTPaHEHUsI HECOOTBETCTBUS, CBSI3aHHOTO C 3TOW MH(OpMaInei;

JF000MY MECTY HaXOKJICHHs, O KoTopoM roBoputcs B Ctatee 5.a. iii) B Toi
CTETeHH, B KOTOPOH 3TO HEOOXOIUMO ATEHTCTBY JJIsl MOATBEPKACHUS AJIS
Lejael rapaHTud 3asBiieHHs SIMaliku O craryce yCTaHOBKHM WJIM MECTa
HAXOXKJCHUSI BHE YCTAHOBOK, IJI€ paHee OOBIYHO HCIIONB30BANICS SIACPHBIN
MaTepua, Kak CHATBIX C IKCILTyaTaluu.

3a HMCKJIIOYCHHEM CIly4YaeB, YKa3aHHBIX B IyHKTE i) HIDKe, ATEHTCTBO
HampasiseT fImalike NpeIBApUTEIBLHOE YBEIOMIIEHME O JOCTYyIE IIO
KpaifHei Mepe 3a 24 Jaca,

B OTHOIICHHHM JIOCTylla K JIIOOOMY MECTy Ha IUIOMAAKe, KOTOPBIH
3apaiIuBacTCs B COUCTAHUN C TIOCEIICHUSIMH ISl IIPOBEPKU WH(GOpMAIIHH
(6] KOHCprKI_[I/II/I NN C HHCICKIUAMU JIs1 CICIHUAJIBHBIX uenei/'l 501058
OOBIYHBIMH HWHCIIEKIIUSIMA Ha 3TOW TUIOMIAJKE, CPOK MPEABAPUTEIHHOTO
YBEIIOMJICHHS, €CITM ATEHTCTBO oOpaimaercs ¢ 3ampocoM 00 3ToM,
COCTaBJIICT, MO KpalHedl Mepe, Ba dYaca, OJHAKO B HMCKIIOYHTEIBHBIX
O6CTO$IT€JIBCTB&X, MOKET COCTAaBUTH MCHECC ABYX 4YacCoB.

HpCZ[BapI/ITCJ'H)HOC YBCAOMJIICHHUC HANpPaBIACTCA B IMNHUCbBMCHHOM BHJAC W B HCM
KOHKPETHO YKAa3bIBAKOTCA NPHUYHUHBI JOCTYIIa U ACATCIIBHOCTDb, KOTOPAasA AOJI’KHA OBITE
OCYHICCTBJICHA BO BPEM: TAKOI'O JOCTYIIA.

B cnyuae Bompoca WM HECOOTBETCTBUS ATEHTCTBO MpefocTaBisieT Smalike
BO3MOXKHOCTb J1aTh Pa3bsICHEHHE M CIIOCOOCTBOBATH PEIICHHUIO 3TOT0 BONPOCA WIIU
YCTPaHEHUIO 3TOr0 HECOOTBETCTBUSA. Takas BO3MOXXHOCTh OyJeT MpPeJoCTaBISATHCS
JI0 HampaBJICHMs 3ampoca O JOCTYIE, €CIU TOJbKO ATEHTCTBO HE COYTET, 4YTO
3a/lepiKKa B MPEAOCTABICHUH JOCTYIa, BO3MOXHO, HaHECET ymepo Ienu, ¢ KOTOpoi
3ampammBaeTcs 3TOT AocTyn. B mo0om ciyyae AreHTCTBO HE JeslaeT KakuxX-Iudo
BBIBOJIOB B OTHOLIEHUH BOIIPOCA WJIM HECOOTBETCTBUSA 10 TE€X IOP, MOKa SIMaiike He
OyJeT nmpeaocTaBiIeHa Takas BO3MOXKHOCTb.



Ecmu ¢ fImalikoii He NOCTUIHYTO MHOW JOTOBOPEHHOCTH, JOCTYI OCYILECTBIISCTCS
TOJIBKO B TEUEHHE OOBIYHOTO pabOYEero JHS.

SIMailka UMeeT MpaBo Ha COMPOBOXKACHUE HHCIIEKTOPOB ATEHTCTBA BO BPEMS I0CTYyIIA
NpEeACTABUTESIMU SIMallku NpU YCIOBUHM, YTO 3TO HE 3a/JE€pPKUBAET BBINOJIHEHUE
MHCIIEKTOpaMU CBOMX (YHKIUH WM UHBIM 00pa30M HE MPEMSITCTBYET 3TOMY.

Cratpsa 5
SImaiika npeaocTaBisieT ATCHTCTBY TOCTYII K:
i) Jr000My MECTY Ha TUIOIIAJIKE;

i) m000My MeCTy HaXOKICHHS, OmpeaeieHHOMY SIMalKoil B COOTBETCTBHH CO
Cratbeii 2.a.V)-Vill);

iii)  00O0¥ CHATOM C IKCIUTyaTallid YCTaHOBKE MJIM CHATOMY C 3KCIUTyaTallid MECTY
HAXOX/ICHUS BHE YCTAaHOBOK, € paHee OOBIYHO WCIOIb30BANICS SICPHBIM
marepuai.

T000My MECTy HaXOXIACHHUS, OIpPEACICHHOMY SIMailkoii B COOTBETCTBHU CO
Cratpeii 2.a.1), Cratbeii 2.a.1v), Cratbeii 2.a.1X)b) nnm Crarteeit 2.b., momumo Tex, o
KOTOPBIX TOBOPUTCSI B MYHKTE a.l) BBIIIE, IPHU YCIOBHH, YTO, eciu SIMmaiika HE MMeeT
BO3MOKHOCTH IPEJOCTABUTH TAKOM JOCTYII, SIMalika nmpuiaraer Bce pa3yMHbIE YCHIIUS
JUISL He3aMeJIUTENIBHOTO YAOBIETBOPEHUSI TpeOOBaHUIT ATEHTCTBA C MOMOILBIO MHBIX
CPENCTB.

AI000MY MECTy HAaXOXXICHHS, OMNPEICICHHOMY ATEHTCTBOM, IMOMHUMO TE€X MECT
HAaXOX/ICHHS, O KOTOPHIX TOBOPHUTCS B IyHKTax a. U D. BbIIE, B LeElsX oTOopa mpod
OprmaIOHleﬁ CpeI[I)I B KOHerTHOM MECTC HAXOXIACHUA HpI/I yCJ'IOBI/II/I, qT0, €CJIIN
SIMaiika He UMeeT BO3MOKHOCTH MPEIOCTABUTh TaKOW JOCTYM, SIMaiika mpusiaraeTr Bce
pa3yMHbIE YCUIIHS 711 HE3aMeNIUTEIbHOTO YAOBIETBOPEHUS TpeOOBaHMiT AreHTCTBa B
HpI/IJIC)KaH_II/IX MECTaX HAXOXIACHHUA NIIN C TIOMOIIIBIO MHBIX CpeI[CTB.

Cratps 6

[Ipu ocymectBiennn Ctatbui 5 ATEHTCTBO MOXET BBINOJHSATH CIEAYIOIIUE BHUIbI

JOCSATCIIBHOCTH.

a.

B orHomenun gocrynma B coorBercTBHM co Crarbeit 5.a.) wiam lii): Bu3yanbHOE
HaOmroeHne, oTOOp MPoO OKPYXKAIOIIEH Cpelbl, HCIOJIb30BAaHUE YCTPOMCTB A
OOHApy>KEHUS] M W3MEPCHUs paJWallid;, OleYaThiBAHUE M MPUMEHEHHE JPYTUX
UACHTUDUIMPYIONIUX M YKa3bIBAIOIINX HA BMEUIATEIHCTBO YCTPOUCTB, ONMPEICICHHBIX
B JIOTIONHUTENBHBIX TIOJIOKCHUSAX; M MPUMCHEHHE JpPYyruX OOBEKTUBHBIX Mep,
TEXHUYECKass OCYIIECTBUMOCTh KOTOPBIX ObLIa TOATBEP)KACHA W WCIIOJIBb30BaHUE
KOTOpBIX ObUTO coriacoBano CoBeToM ympaBisiomux (B JajbHEHIIEM HMEHYEMBIM
"CoBeroM") ¥ mociie KOHCYJIbTAMI MEKITY ATSHTCTBOM U SIMaliKOi.

B ortHomienuun moctyna B cooTBeTcTBUU co Ctatbelt 5.a.11): BuU3yanbHOE HAOIIOICHUE;
MOJICYET YYSTHBIX CAMHUIL SACPHOTO MaTepHasa; Hepa3pylIalollie H3MEPEHHS U 0TOOP
npo0; WCMOIb30BaHUE YCTPOMCTB sl OOHApyKEHHS W HM3MEPCHHUS pajauallvy,
M3yYCHHWE YYCTHBIX JOKYMEHTOB, KACAIOIIUXCSA KOJHYECTBA, TNPOUCXOXKICHUS U
pasMelleHus] MaTepuana; OTOOp MpPo0 OKPYKAIOIIeH Cpeibl; ¥ MPUMEHEHHUE JPYTHX



OOBEKTUBHBIX MEp, TEXHHYECKas OCYLIECTBUMOCTh KOTOPHIX Obla MOATBEP)KICHA W
HCIIOJIb30BaHNE KOTOPBIX ObLIO corjiacoBaHo COBETOM W TOCJIE KOHCYJIBTAIUN MEXKITY
AreHTCTBOM U SIMaliKoH.

C. B orHomennn moctyma B cooTBeTcTBUU co Cratheit 5.0.. BusyambHOe HaOIIOIEHHE;
0oTOOp TPOO OKpYXKAIOIUIEH Cpenbl, HCIONb30BAHHE YCTPOMCTB sl OOHApYy>KEHUS U
I/ISMepeHI/IH pannaunu; I/I3y‘-ICHI/Ie KaCarmunuxcs I‘apaHTI/II\/'I HpOI/I3BO,Z[CTBeHHBIX nu
OTrPY30YHBIX YUYETHBIX JOKYMEHTOB; W TPHUMEHEHHE APYyTUX OOBEKTUBHBIX MeEp,
TEXHUYECKas OCYIIECTBUMOCTh KOTOPBHIX Oblja MOATBEPXKIECHA M HCIIOJIH30BAHUE
KOTOpBIX ObLIO coryiacoBaHO COBETOM M MOCJE KOHCYJIbTAIMi MEXTy ATEHTCTBOM U
SImaiikoi.

d. B orHomeHnuu noctymna B cooTBeTcTBUU co CTarheit 5.C.0 0TOOp mpol OKpysKaroriei
Cpenbl U B CiIydae, €CIIM Pe3yJIbTaThl HE IMO3BOJISIOT PELIMTH BONPOC WM YCTPaHUTh
HECOOTBETCTBUE B MECTE HAXOXKACHHUS, OIIPEIEICHHOM ATCHTCTBOM B COOTBETCTBHH CO
Cratbeii 5.C., UCIOJIIB30BaHUE B 3TOM MECTE HAaXOXKJEHHsI BU3yaJlbHOTO HAOMIOJICHMS,
YCTPOHCTB sl OOHApy>XeHHsT M M3MEpPEHHMs pajualil U [pUMEHEHHE II0
COTJIACOBAHUIO MEXAY SIMaiikoil 1 AT€HTCTBOM JPYTUX OOBEKTUBHBIX MED.

Crarps 7

a. Ilo mnpochOe Smaiiku AreHTcTBO U SIMaiika JOroBapUBarOTCSI B OTHOILUEHUH
peryimpyemMoro J0cTyna B pamMkax HacTosmero [IpoTokona ¢ nenbio npeaoTBpalieHus
pPacKpbITUs  YyBCTBUTEIBHOM C TOYKM 3pEHHUS SIEPHOTO  PaCHpOCTPAHEHUS
nHpOpMaINH, BHIIOIHEHUS TPeOOBaHMH O€30MAaCHOCTH WM (PU3NYECKOHN 3aIUThl HITH
C Uenpl0 oOecTeueHHs 3alluThl HaXOISAMICWCs B YAaCTHOW COOCTBEHHOCTH WIIH
KOMMEpPYECKM  YYBCTBUTEJIbBHOW  MH(popMmanuu. Takue  JTOTOBOPEHHOCTH  HE
NPEMATCTBYIOT ~ ATEHTCTBY  OCYILECTBIIATH  JESATEIBHOCTb, KOTOpas  SIBIISETCS
HeoOXxonuMoi st oOecrieueHHst yOeAMTENbHOM YBEPEHHOCTH B OTCYTCTBUHU
HE3asBJICHHBIX SIEPHOTO MaTepuana M JESTEIbHOCTH B COOTBETCTBYIOIIEM MECTE
HaXO0XKJEHMs, BKIIIOYas pelleHue JIFo00ro BOMpPOCca, OTHOCAILIETrocs K MPaBUIBHOCTH U
MOJTHOTE MH(QOpPMALUMU, O KOTOPOM TOBOPUTCS B CTaThe 2, WM YCTpPaHEHHUE
HECOOTBETCTBHSI, OTHOCSIIETOCS K 3TON HH(pOpMAIUH.

b.  Smaiika MOXET IIpU TpeOCTaBICHIH HHPOPMAIMH, O KOTOPOi roBoputcs B Crarbe 2,
nH(popMUpoBaTh ATEHTCTBO O MECTaX Ha IUIOIIAJKE WM B MECTE€ HAXOXKICHHS, Ha
KOTOPBIX MOYKET IIPUMEHSATHCS PETYJIUPYEMBIH TOCTYIL.

c.  Jlo BcTymieHus B CHITy JIOOBIX HEOOXOAMMBIX JIOTIOMHUTEIBHBIX MOJOKEHUH SMaiika
MOXXET TPUOETHYTh K PEryJUpOBaHUIO JOCTYNMa B COOTBETCTBHH C TOJOKEHUSMU
ITYHKTQ a. BBIIIC.

Cratbs 8

Huuto B Hacrosmem IIporokosme He mnpendrcrByer SIMalike IpeaoCTaBiAThH
ATEHTCTBY JOCTyI K MECTaM HAaxOKJEHHs B JONOJHEHHE K T€M, O KOTOPBIX TOBOPHUTCS B
Cratpsix 5 1 9, wiIM OPOCUTh ATEHTCTBO O NPOBEACHUM MAESITEIbHOCTH IO IMPOBEPKE B
KOHKPETHOM MECT€ HaXOXKJIEHUs. ATEHTCTBO HE3aMEIJIUTEIbHO NMPUJIAraeT BCE pa3yMHBIE
YCWIIHS JUTsI OCYTIIECTBICHHS IEHCTBUI B COOTBETCTBHH C TAKOUW MPOCHOOA.



Cratpsa 9

SImalika mpenocTaBisieT ATEHTCTBY JIOCTYH K MECTaM HAaxXOXKJEHHUS, ONpeeICHHBIM
ArentctBoM st oTOopa MmpoO OKpy’Karoleil cpelbl Ha OOLIMPHON TEppPUTOPHUM, NpHU
YCIIOBUM, 4YTO eciau fImalika HE HMMEET BO3MOKHOCTH MPEIOCTaBUTh TAKOW JOCTYM, TO
SImaiika mpuiaraeT Bce pasyMHbIE YCWIIHS JUIsl yAOBIETBOPEHHsS TpeOoBaHUII ATEHTCTBA B
aNIbTEPHATUBHBIX MECTaX HAXOXIACHUS. ATEHTCTBO HE 3alpalllMBacT TaKOW JOCTYI 10 TeX
mop, Mmoka oTdop mpod OKpyKarImeH cpeabl Ha OONIMPHON TEPPUTOPHH M TPOICTYPHBIC
Mepbl Ul €ro MpoBeAeHUs He 0A00peHbl COBETOM M HE MPOBEAEHBI KOHCYJIbTALUU MEXKIY
ATeHTCTBOM U SIMaiikoM.

Cratbs 10
AreHTcTBO HHpOpMUpPYyeET SIMaiiky o:

a. JlesTenbHOCTH, OCYIIECTBICHHOW B paMkax Hacrosuiero IIporokona, Bkiouas
NESATEIbHOCTh B OTHOIIEHUHM JIOOBIX BOMPOCOB WM HECOOTBETCTBUM, KOTOpPHIE
ATreHTCTBO JOBENIO 10 CBeAcHUA SMaillku, B mpeneliax MIECTUACCATH THEH MOocie
OCYIIECTBICHHUS] ATEHTCTBOM 3TOM ESITEIBLHOCTH.

b.  Pesynbratax AeATEIbHOCTH B OTHOIICHHH JFOOBIX BOIPOCOB HJIM HECOOTBETCTBHHA,
KOTOpbhle ATEHTCTBO JOBEJO 10 CBedeHHUs SIMaiiku, 0 BO3MOXKHOCTH CKOpee, HO B
AI000M cilydae B TEUEHHE TPUALIATH [HEH IMOCie MONydeHUss ATEHTCTBOM  3THUX
pe3ybTaToB.

c. BriBosax, KOTOpBIE OHO C/IENAIo B PE3yJbTaTe CBOCH ACSATEIHHOCTU B COOTBETCTBHH C
HacrosuM [IpoTtokonom. Takue BBIBOJIBI MPEIOCTABISIIOTCS €KETOJTHO.

HABHAYEHUE UHCIHHEKTOPOB ATEHTCTBA
Crarbs 11

a. 1)  TenepambHblii mupekTop yBemomusier SImaiiky 00 yrtBepkaeHunn CoBeToM
11000r0 JOHKHOCTHOTO JIMIA ATEHTCTBA B KAYECTBE MHCIIEKTOPA 10 TapaHTHSM.
Ecmn fImaiika He wm3Bemaer ['eHEpalbHOrO AMPEKTOpa O CBOEM OTKJIOHEHUH
TAKOTO JIOJDKHOCTHOTO JIMIA KaK MHCIEKTopa Uil fIMaliku B TE4EHHE Tpex
MECSIIEB MOCJIe MONTy4YeHUs yBeJoMIIeHHs 00 yTBepkaeHnrn COBETOM, HHCIIEKTOD,
0 KOTOpPOM TakuM o0pa3oM yBenomieHa SIMaiika, cUMTaeTCss Ha3HAUYCHHBIM B
Smaliky;

i) TeHepanbHBI JUPEKTOp, HCHCTBYS B OTBET Ha NpochOy SIMaiiku wiu 1o
coOCTBEHHOM MHMIIMATHBE, HE3aMeTUTEIbHO HHpopMupyet SAmaiiky 00 OT3bIBE
Ha3HAYCHUS JIF0OOT0 JOJDKHOCTHOTO JIMIA B KAUECTBE MHCTIEKTOpa [iis SIMaiiku.

b.  VYBemomieHue, 0 KOTOPOM TOBOPHUTCS B IYHKTE d. BBIIIC, CYMTACTCS MOTYyYCHHBIM
Smaiikoil dyepe3 cemb JHEH 1ocie JaThl HANpaBiI€HUs ATEHTCTBOM TaKOIo
yBeOMIIEHUS SIMalike 3aKa3HOW KOPPECTIOHICHIIMEH.



BU3bI
Cratbs 12

SImalika pu HEOOXOIUMOCTH B TEYEHUE OJTHOTO Mecsla Nocie MOIy4eHus 3ampoca o0
9TOM INPENOCTABIAECT YKAa3aHHOMY B TaKOM 3allpoce HA3HAYCHHOMY HHCIIEKTOPY
COOTBETCTBYIOLIYI0 MHOTOKPAaTHYIO BbE3IHYIO/BBIC3IHYIO /WM TPAH3UTHYIO BHU3bI, YTOOBI
o0ecreynTh MHCIEKTOPY BO3MOXKHOCTh BBE37a M NpeOblBaHMS HA TeppUTOpuu SIMaiiku B
eJISIX BBITOJTHEHUs ero/ee GyHkuumi. JIroOble 3ampoIeHHbIe BU3bl JCHCTBUTEILHBI HE MCHEE
OJHOTO roja M B cIyyae HEOOXOJUMOCTH BO30OHOBIISIIOTCA Ha IEPUOJ Ha3HAYECHHUs
HMHCIEKTOpa B SIMaiiky.

JOHNOJHUTEJBHBIE ITOJOXEHUS
Crarbs 13

a. B Tex cmywasx, korma SIMaiika wim ATEHTCTBO YKa3bIBAIOT Ha HEOOXOJAMMOCTH
OTpeACITUTh B JOTIOMHUTEIBHBIX TMOJIOKEHUSAX, KAaKUM 00pa3oM CIEAyeT MPUMCHSTH
MEpbl, U3JI0KEHHBIE B HacTosmeM [IpoTokone, SImalika 1 AT€HTCTBO COIIaCOBBIBAIOT
Takue J(OMmoJHUTENbHBIE TOJIOKEHUSI B TEUEHUE JEBSIHOCTA AHEH MOocie BCTYIUICHUS B
cuity Hactosiero [Iporokona umy, B TeX ciydasx, KOTJa yKa3aHue Ha He0OX0IMMOCTh
TakuX JlOTMOTHUTENBHBIX TOJOKEHUN TaeTCs TMOCie BCTYIUICHUS B CHUJIYy HACTOSIIETO
IIpoTokona, - B TeUeHUE IEBSIHOCTA THEH MOCIIE 1aThl TAKOTO YKAa3aHMUS.

b. Jlo BcrymieHus B CHiIy JHOOBIX HEOOXOMUMBIX JIOTONHUTENBHBIX TOJOXKCHUIN
ATEHTCTBO UMEET MPaBo MPUMEHITh MEPHI, U3TI0KEHHBIE B HacToAIeM [IpoTokore.

CUCTEMBGI CBA3U
Crarps 14

a.  SImaiika maer paspelieHne ATEHTCTBY CBOOOJHO MCIOJIb30BATh Ul CIY>KEOHBIX Lenel
CHUCTEMBI CBSI3M MEXAy HWHCIEKTOpaMH AreHTcTBa B SIMmalike u lLleHTpanbHbIMU
yupexxaeHussMi AreHtctBa u/wnu PernoHaneHpIMEH OrOpO, BKIIOYas Iepenady B
HEaBTOHOMHOM HWJIM aBTOHOMHOM pPEXHMe MH(POPMALINH, OCTYyNAIOMIEH OT yCTPONCTB
AreHTCTBa A1 COXpaHEHUs W/Wii HaOJIOJCHUS WIN JUI M3MEPEHHi, U 00eCrieYrnBaeT
3alUTy TaKOW CBSA3M. ATEHTCTBO IOCJEe KOHCyJbTalMi ¢ fIMaiikol mMMeeT mpaBo
HCIOJIb30BaTh YCTAHOBJICHHBIE HA MEXKIYHAPOJHOM YPOBHE CUCTEMBI NPSMOM CBSI3H,
BKJIIOUAsi CIIyTHUKOBBIE CUCTEMBI U APYTHE BUIBI JAJIBHEN CBS3U, HE UCIIOJIb3YEMBIE B
Smaiixe. [To mnpocnOe fmaiik wnu AreHTCTBa TMOAPOOHOCTH, KacaroIIuecs
OCYILLIECTBIICHUs JTOr0 IIyHKTa B OTHOUICHUM II€peladyd B HEAaBTOHOMHOM WU
ABTOHOMHOM peXuMe HH(pOpManuu, MOCTYMAIOMIEH OT yCTPOWCTB ATEHTCTBA IS
cCoOXpaHeHUs u/unu  HAOMIOACHHMS WM s W3MEPEHHH, ONpeleisioTcs B
JIOTIOTHUTENBHBIX MOJIOKECHUSAX.

b. Tlpu ycTaHOBIICHHM CBS3M W Iepenavye WHPOPMAILMHU, KaK ATO MpEAyCcMaTpUBAcTCsS B
ITyHKTE a. BBINIE, HAJISKANUM O00pa30M YYHTHIBACTCS HEOOXOIUMOCTHh OOCCIICUCHUS
3aIUTHl UHPOpPMAIIUH, SBJISIOMENHCS OOBEKTOM COOCTBEHHOCTH, WIJIM KOMMEPYECKH
YyBCTBUTENBHOW WHGOpMANMKM WIXW TOH HHGOpPMAUU O KOHCTPYKIUH, KOTOPYIO
SImaiika cuuTaeT 0co00 UyBCTBUTEIHHOM.
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3ALIUTA KOH(I)I/II[EHIII/[AJII)HOﬁ NHO®OPMAILIUA
Crartpsa 15

ATEHTCTBO MOJJCPKUBACT CTPOTUN PEXKUM obOecrieueHus: 3(PGEeKTUBHON 3aIIUTHl OT
PacKpBITUSI KOMMEPUECKHUX, TEXHOJIOTMUECKUX U MPOMBIIIIEHHBIX CEKPETOB U JAPyroi
KOH(MUICHINATbHON HHPOpPMAIH, KOTOPhIE CTAHOBSTCS €My HM3BECTHBIMH, BKIIOYAs
Takyl0o HH(pOpMAIMIO, KOTOpash CTAHOBUTCS W3BECTHONM ATEHTCTBY B  XOJe
ocyuiecTBiieHus1 HacTosuero IlpoTokona.

PC)KI/IM, O KOTOPOM T'OBOPUTCA B IYHKTC a. BbIIIC, BKIKOYACT, B HaCTHOCTH, ITOJIOKCHUS,
OTHOCSIIUECH K.

i) o0mMM UpUHIMIAM W CBS3aHHBIM C HUMH MepaM 10 OOpalleHUuIo ¢
KOH(HUIESHIINATFHON HHPOpMaInei;

i) ycnoBusM HaiimMa TmepCOHaNa, KaCalOU[MMCS 3alluThl KOH(UIACHIMATBHON

nH(popMaLuu;

iii) mpomemypam B ciydasx HapyHmICHHH WIM TMPEANOTIaraeéMbIX HapyIICHHIMA
KOH(UICHITNATEHOCTH.

Pexxum, 0 KOTOPOM TOBOPUTCS B IYHKTE a. BBIIIE, YTBEPKAACTCA U MEPUOIUYECKU
paccmatpuBaetrcsi CoBETOM.

MNPUJIOXKXEHUA
Crarbs 16

[Tpunoxenust k HactosimeMy [IpoTokony SIBASIOTCA €ro HEOTHEMJIEMOW 4YacThio. 3a
WCKITIOUEHHEM 1ieTiel BHeceHusl monpaBok B [Ipunoxkenus, Tepmun "IIpoTokon”, kak oH
yHnoTpeOsieTcsl B HACTOSIIEM TIOKyMeHTe, o3HadaeT [Ipotokon u [Ipunoxxenus, BMecTe
B34THIC.

B nmepeueHb BHJIOB [eATENBHOCTH, YyKazaHHbIX B Ilpunoxenuun |, u mnepeuyeHb
o0opyI0BaHUs U MaTepuana, ykazaHHbix B [lpunoxenun 11, CoBeToM MOTYT BHOCUTBCA
MOMPaBKM MO peKoMeHJaluu co3aaHHoil CoBeroM palouell TpymIbl 3KCHEPTOB
OTKpBITOro cocraBa. JIroOasi Takas mormpaBka BCTyIaeT B CHIIy Y€pe3 YeThIpe Mecsla
nociie ee npuHATUS COBETOM.

BCTYIIVIEHHUE B CUJ1Y
Crartpa 17

Hacrosimuii  [IpoTokon BcTynmaer B CHIy TOCJHE MOANMMCAHUS TPEICTABUTEIIMHU
SImaiiku 1 AreHTCcTBA.

I'enepanbHbIil TUPEKTOP HE3aMEUIUTEIBHO HHPOPMHUPYET BCE TOCYJapCTBA - YIIEHBI
ATeHTCTBa O BCTYIUICHHH B CUJTy Hactosiero [IpoTokomna.
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OIIPEJAEJIEHUSA
Crarbs 18
ns ueneit mactosimero I[Iporokona:

OTHOCsIIUECs K SIEPHOMY TOIUIMBHOMY IMKJIY HayYHO-HUCCIICIOBATEILCKUE W OTBITHO-
KOHCTPYKTOPCKHE Pa0OThl O3HAYAIOT JESATEIBHOCTh, KOTOPast KOHKPETHO OTHOCHTCS K
JT000MY acTeKTy pa3pabOTKH MpoIecca WM CUCTEMBI JTI000T0 U3 CIEAYIOIIETO!

- KOHBCPCHUH AACPHOTIO MaTCpHraia,

- oborareHus 1epHOro MaTepHaa,
- HU3TOTOBJICHUA AACPHOTO TOILJIMBA,
- PEaKkTopoB,

- KPUTHYECKHX COOPOK,

- nepepaboTKU SAEPHOTO TOIUIMBA,

- 00paboTku (HEe BKJIIOYAs MEPEYNaKOBKU WM KOHIUIIMOHUPOBAHWS,
HE TPEIyCMaTPHBAIOIIETO pa3leiCHHsl JJIEMEHTOB, JUIS XPaHCHHS
WM 3aXOPOHEHHMS) OTXOAOB CPEIHEr0 WJIM BBICOKOTO YPOBHS
AKTHBHOCTH, COJEPKAIMX IUTyTOHWH, BBICOKOOOOTAIICHHBIN YypaH
WM ypan-233,

HO HE BKIIOYAKOT JEATECIIbHOCTh, OTHOCSIIYIOCA K  TEOPETUYECKUM WU
(yHIaMeHTaIbHBIM HAayYHBIM HCCJIEIOBAaHUSM MM K HAyYHO-HCCIIEIOBATENbCKUM M
ONBITHO-KOHCTPYKTOPCKUM pabotam no MIPOMBILIEHHBIM MIPUMEHEHUAM
palron30TONOB, MEAUUMHCKHAM, THIPOJIOTHYECKUM UM CEIbCKOXO3SMCTBEHHBIM
MPUMEHEHUSM, U3YUYEHUIO TMOCIEACTBHM ISl 3J0POBbSl U OKPYKAlOLIEW Cpeabl U IO
YCOBEPIIEHCTBOBAHUIO TEXHUYECKOTO O0CITY KUBAHHUS.

[lnomanka o3HAYaeT TEPPUTOPHIO, TPAHUIBI KOTOPOWM omnpeneneHbl fAmalkoll B
COOTBETCTBYIOIIEH  WH(GOpPMAMM O  KOHCTPYKIIMM  YCTaHOBKH,  BKJIIOYas
OCTaHOBJICHHYIO YCTaHOBKY, a TaKXe B COOTBETCTBYIOIICH WH(OpPMAIUA O MECTE
HaXO0XJICHHUS BHE YCTAHOBOK, IJIc OOBIYHO MCTIOIB3YETCS SACPHBIN MaTepua, BKII0Yas
3aKpBITOE MECTO HAaXOXKJIEHUS BHE YCTaHOBOK, I'Jleé OOBIYHO HCIOJB30BAaJCs SJIEPHBIN
Marepuan (KOTOpbIC OTPaHHYUBAIOTCS MECTAMH HAXOXKICHUS, IJI€ MMEIOTCS TOpsSYne
KaMephl WK OCYIIECTBIISUIACH IeATEIbHOCTh, CBS3aHHAS C KOHBEPCHEH, 0OoraiieHueM,
M3rOTOBJICHHEM WJIM TepepaboTKoi TorutkBa). [liommaaka BKIIFOYAET TaKKe BCE
O00BEKTHI, COBMECTHO pa3MEUICHHbIE C YIOMSHYTHIMU BBIIIE YCTAHOBKOM HIJIK MECTOM
HaxO0JICHHU, C LENbI0 MPEJOCTABICHUS WM HUCIOIb30BAHUS CYIIECTBEHHBIX CPEICTB
o0ecrieyeHus, BKIOYas: Topsyue KaMmepsl st 00paboTKU OOJyUYEHHBIX MaTepHAalOB,
HE COJEpXalluX SACPHBIM Marepuan, yCTAaHOBKH Uil OOpaOOTKH, XpaHEHUs W
3aXOpPOHEHMS OTXOJOB; a TaKXKe 3/1aHHsl, CBSA3aHHBIE C COIVIACOBAHHBIMM MPEIMETAMH,
OTpe/IeICHHBIMU SIMaiiKoli B COOTBETCTBHHU CO CTaThel 2.a.1V) BBIIIE.

Custast ¢ dKCIUTyaTaluy YCTAHOBKA MJIM CHSATOE C DKCILIYATAIlMd MECTO HaXOKICHHS
BHC VYCTAHOBOK O3HAa4aroT O6’beKT UM MECTO HaXOXIACHU, Ha KOTOPBIX
ACMOHTHUPOBAHbI HWJIKM CACIAHbI HCIOPUTOAHBIMU K OKCIUTyaTalluhd OCTaBIIMCCA
KOHCTPYKIIMK U 000PYI0BaHUE, BaXKHBIC IS €e(€ro) UCIOIb30BaHus, TaK YTO OHa(0HO)
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HE WCIOJIBb3YeTCA s XPaHEHHUs SAEpHOrO0 MaTepuajga M HE MOXKET Jalee
WCTIOJB30BATECS ISl OOpamieHust ¢ SACPHBIM MaTepuaioM, €ro oOpabOTKH WU
HCIOJIb30BAHUS.

OcTaHoBJICHHAs YCTAaHOBKAa MM 3aKpPbITOC MCCTO HAXOXACHHA BHC VYCTAHOBOK
03HAYaIOT O0BEKT WA MECTO HaXOXKACHUS, SKCILTyaTallud KOTOPBIX IMPCKpallCHAa U U3
KOTOPBIX U3BAT HI[CpHBIfI MaTcpural, HO KOTOPbIC HC CHATHI C OKCILTyaTalllu.

BricokooboranieHHblii ypaH O3HAaYaeT ypaH ¢ OOOTalleHHeM I0 H30TOomy ypaH-235
20% win BbIIIIE.

O160p mpoO OKpykKAIOMICH cpeibl B KOHKPETHOM MECTE HAXOXKICHHS O3HA4YaeT O0TOOp
npo0 okpyxaromied cpeapl (HampuMep, BO3AyXa, BOIBI, PACTHTEIBHOCTH, IOYBHI,
3arpsi3HEHUI) B ONPEICICHHOM ATCHTCTBOM MECTE HAaXOXICHHUS W HEIMOCPEICTBCHHOM
OMM30CTH OT HEro C MENbI0 COACUCTBUS ATEHTCTBY B MOJITOTOBKE BBIBOJOB 00
OTCYTCTBUH HEC3AABJICHHBLIX AACPHOI0 MaTcpuajia WUJIn HI[GpHOI\/'I ACATCIIBHOCTH B 3TOM
OTIPEICTICHHOM MECTE HaXOXKJACHHUS.

O160p 1PoO OKPYIKAIOIIEH Cpe/ibl Ha OOMIMPHOW TEPPUTOPHH O3HAYAET OTOOp MpPoO
OKpy»Xaromie cpeabl (Hampumep, BO3AyXa, BOJbI, PACTUTECIBHOCTH, IOYBHI,
3arpsi3HCHUI) B psiie ONpPEACTCHHBIX ATEHTCTBOM MECT HAXOXKACHUS C LEIbIO
COI[CI\/JICTBI/H[ AFGHTCTBy B IOATOTOBKE BBIBOJOB 00 OTCYTCTBUH HC3AABJICHHBIX
SZICPHOTO MaTepHalia Wi SICPHOU JEesITeIbHOCTH HA OOIUPHON TEPPUTOPHUH.

SnepHbIil MaTepHall COTJIACHO ONpEAeNeHHI0, JaHHOMY B cTaThe XX YcTaBa, 03Ha4aeT
10001 MCXOIHBIN MaTepuan WM 000N CHelHaNbHbIM PacIeIUISIONMNACS MaTepHrall.
TepmuH "UCXOIHBIN MaTepuan HE JOJDKEH TOJIKOBATHCS KaK MPUMEHSIONIUNCS K pyJe
win orxogam pynasl. JloGoe ompenenenue, naHHoe COBETOM B COOTBETCTBUU CO
cratbeil XX VYcraBa AreHTCTBa IOCHE BCTYIUIEHUSA B cuily Hactosmero [IpoTtokona,
KOTOpOE paclIMpsieT CIUCOK MAaTEpPUajIoB, CYUTAOLIUXCSA UCXOJHBIM MATEPUATIOM WU
CIICLIMAIBHBIM PACIICTUISIIOIIUMCS MaTE€pUaIoOM, BCTYIA€T B CUJIYy B COOTBETCTBUU C
HacTosIKUM [IpOTOKOIOM TOJIBKO MOCHE NPUHATHS SIMalKOM.

YcTaHOBKA O3HAYAECT.

1)  peakTop, KPUTHYECKYIO COOPKY, 3aBOJ] IO KOHBEPCHH, 3aBOJI MO U3TOTOBJICHHIO,
nepepadaThIBAIOLIYI0 YCTAaHOBKY, YCTAHOBKY ISl pa3/eieHHs] M30TOINOB HWIIH
OTJIENIbHOE XPaHWINIIE; WITH

i)  mo00e MecTO HaxOXICHHs, I/le OOBIYHO HCIIOJB3YETCS SACPHBIA MaTepual B
KOJIMYECTBAX, MPEBBIIIAIOMINX OUH dPPEKTUBHBIN KUIOTPAMM.

MecTo HaxOXJIEHWsI BHE VCTAHOBOK O3HAYaeT JIH000W OOBEKT WM JI000€ MECTO
HaXOXJCHHS, KOTOPbIC HE SBISAIOTCS YCTAHOBKOH, W TJI¢ OOBIYHO HCIOJIB3YETCS
SIICPHBIA MaTepua B KOJIMYECTBAX, PAaBHBIX OJHOMY 3(pPEKTHBHOMY KHIIOTPAMMY WIIH
MEHEE.
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COBEPHIEHO B Bene 19 mapra 2003 roma B ABYX 3K3eMIUIIpax Ha aHIJIMHCKOM
SI3BIKE.

3a AIMAMKY: 3a MEX/IYHAPOJ/IHOE ATEHTCTBO
10 ATOMHOM DHEPI'UU:

(noonucv) (noonucw)

Panchopn Cmur Moxamen Onbbapaneit

Upe3BpluaiiHblii ¥ IMOJHOMOYHBIM  MOCOJN U [ €HepalbHBIN AUPEKTOP
MMOCTOSIHHBIN MPEICTAaBUTEIIb
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i)

Vi)

vii)

viii)

IMTPUJIOXEHME |

I[MEPEYEHb BUJ10B AEATEJIBHOCTH, O KOTOPLBIX TOBOPUTCHA
B CTATBE 2.a.iv) HACTOSIIEI'O ITPOTOKOJIA

W3roroBneHne poTOpHBIX TPYO i HEHTPUPYT Wi cOOpKa ra30BbIX HEHTPUPYT.

PotopHbie TpyObl Juis 1EHTpU(YT 03HAYAIOT TOHKOCTCHHBIC LWJIMHIPHI, OMHCAHUC
KOTOpPBIX npuBecHO B paszeine 5.1.1 b) IMpunoxenus I1.

I'azoBble 1eHTpUdYTH 03HAYAIOT IEHTPUQYTH, OMHCAHHE KOTOPBHIX HPUBEIEHO BO
BBOJHOM 3aMeuaHuu K pazneny 5.1 Ipunoxenus Il.

Wzrorosnenue 1ud@y3noHHBIX OaphEpOB.

Juddy3nonnabie 6apbepbl 03HAYAIOT TOHKHAE MOPUCTHIC (PHIBTPHI, ONMMCAHUE KOTOPBIX
npuBeacHo B paszeine 5.3.1 a) [punoxenus Il.

H3rorosnenne uinu c60p1<a CHUCTCM, HCIIOJIb3YIOIHNX JIA3€PhI.

CucreMbl, UCONB3YIOUIME JIa3€Phl, 03HAYAIOT CUCTEMBI, BKJIIOYAIOLIUE T€ MPEAMETHI,
OIMCaHue KOTOPBIX MPUBEJEHO B pazzaeine 5.7 [Ipunoxenus Il

N3rotosnenue umu cOopka 3J€KTPOMAarHUTHBIX CENapaToOpoB U30TOIOB.

ONEKTPOMAarHUTHBIE CENapaTopbl H30TONOB O3HAYAIOT TE€ MPEAMETHI, O KOTOPBIX
rooputcst B paznene 5.9.1 [Ipunoxenus Il u xoropsie comepkaT MCTOYHHKH HOHOB,
OIUCaHUE KOTOPBIX MpuBeaeHO B pa3zaeie 5.9.1 a) [Mpunoxenus |1

N3rorosnenue uiam cOopka KOJOHH WM SKCTPAKIIMOHHOTO 000pYyA0BaHUS.

KoJIOHHBI MM JKCTPaKIMOHHOE O0OPYAOBaHME O3HAYAIOT TE MPEAMETHI, OIHCaHHE
KOTOpBIX NpUBEACHO B pasznmenax 5.6.1, 5.6.2, 5.6.3, 5.6.5 5.6.6, 56.7 u 5.6.8
[punoxenus Il.

WsrotoBnenne  pa3fenuTENbHBIX ~ COMEN  WIM  BHUXPEBBIX  TpyOOK Ui
a’pOAMHAMUYECKOTO 00OTaIlIeHHS.

Pa3[[eJ'II/ITeHBHBIC cornJjia Njinu BUXPEBLIC TDV6KI/I JJI1 AOPOAMHAMHUYCCKOT'O OGOI‘&H.[QHI/IH
03HAYAIOT Pa3JICIUTEIBHBIC COTUIA U BUXPEBBIC TPYOKH, OMMUCAHNE KOTOPBIX IPHUBEICHO
COOTBETCTBEHHO B pazjaenax 5.5.1 u 5.5.2 [Ipunoxenwns 1.

H3rorosnenne uin c60p1<a CHUCTCM I'CHCpAllUN ypaHOBOﬁ I1J1a3MBI.

CucreMbl TeHepaly ypaHOBOW IJIa3Mbl 03HAYarOT CUCTEMBI 1711 TEHEPALUU yPaHOBOM
TUTa3MBl, OTIMCaHUE KOTOPBIX MpuBeaeHO B pasaene 5.8.3 [punoxenns 1.

N3rotoBnenune nupKOHUEBBIX TPYO.

IupkoHuesble TpyObl O3HAYAIOT TPYObI, ONKUCAaHHE KOTOPHIX MpPUBEAEHO B pasnene 1.6
[Ipunoxenus .




Xi)

xii)

xiii)

Xiv)

XV)

[Ipon3BOACTBO WM MOBBILLIEHUE KaY€CTBA TSYKEIION BOJbI WU JICUTEPUSL.

Tspxenas Boja Wi IeHTEpHid 03HAYAIOT ACUTEPUH, TOHKETYIO BOLY (OKCHI ASHTEpHs) U
T000€ IPYyroe COCAMHEHHUE JEHTEPHs, B KOTOPOM OTHOIIICHHUE YHCIIa aTOMOB JIEUTEPHs
K 4uCily aTOMOB Bojopoaa npessimaeT 1:5000.

Wzrorosnenue rpaduTa saepHON YUCTOTHI.

I'padut snepHO YUCTOTHI O3HAYAET rpadUT, YPOBEHb YUCTOTHI KOTOPOTO BHIIIE, YeM 5
MUJUTHOHHBIX YacTe OOPHOT0 SKBUBAJICHTA, a TUIOTHOCTH MpeBbimaeT 1,50 rlens,

H3rorosnenue KOHTeﬁHCpOB I O6J'Iy‘-ICHHOFO TOIIJINBA.

Konrelinep Juis 00JIyYCHHOTO TOIUIMBA O3HAYAae€T EMKOCTh ISl TIEPEBO3KU H/WIU
XpaHEHUs1 OOJYyYEHHOTO TOIUIMBA, OOCCIICUYUBAIONIYI0 XHMHYECKYIO, TCIUIOBYIO |
paJyallMOHHYIO 3alllUTy, a Tak)Ke OTBOJ TEIJIa pacrajga BO BpeMs INEpeMEIICHHUS,
MEPEBO3KU U XPAHEHHUS.

N3roroBieHne peakTOPHBIX YIIPABIAIOIIUX CTEPKHEH.

PeaKTODHI)IG YOpaBiIdromue __ CTCPKHHM O3HAYarOT CTCPKHHU, OIMMCAHHUC KOTOPBIX
npuBeieHo B pazzaene 1.4 [Ipunoxenus 1.

Hsrorosnenne 0€30MacHbIX ¢ TOUKH 3pCHUA KPUTUIHOCTU 0aKoB U pPE3CPBYaApPOB.

BesomacHble ¢ TOYKM 3pEHUS KPUTUYHOCTH Oakd M pe3epByapbl O3HAYAIOT TE
MPEeIMETHI, OTIMCAHUE KOTOPBIX MPUBEeHO B pa3aenax 3.2 u 3.4 [punoxenwus |1.

Wsrorosienne Mammia JUIS p}’6KI/I O6J'IyLIeHHI)IX TOIINIMBHBIX 3JICMCHTOB.

MamuHbl 111 pyOKH 0OJYYEHHBIX TOIUIMBHBIX 3JE€MEHTOB O3Ha4yaroT 00OpYJIOBaHUE,
oIMcaHue KOToporo npuseaeHo B pazzene 3.1 [punoxenus 1.

Coopy:xeHue Topsiuux Kamep.

lopsune kamepbl 03HAYAIOT KaMEpy WM COSAWHEHHBIE MEXIy cO00H Kamepsl 00mmM
oGbeMOM He MeHee 6 M°, CHAGKCHHBIC B3AIMTON, PABHOM WIM MPEBBIIIAIOICH
skBuBaneHT 0,5M GerToHa MIOTHOCTBIO 3,2 r/cM® WiM Golee, yKOMIUIGKTOBAHHBIC
00OpyIOBaHHWEM MJIsi TIPOBEACHUS OINEpaluii ¢ HMCIOIB30BAHUEM JHUCTAHIIMOHHOTO
yTIpaBJICHUS.




[NPMJIOXEHMUE I

[NEPEYEHb COTJTACOBAHHOI'O OBOPYIOBAHUA U HEAAEPHOI'O MATEPUAJIA

1.1.

1.2.

U OTYHETHOCTH Ob OKCIIOPTE U UMIIOPTE B COOTBETCTBUU CO

CTATBEM 2.a.ix)
PeakTopsbl u peakTopHOE 000py10BaHHE
KoMmmiekTHble SAACPHBIEC PEAKTOPbI

SlnepHble peakTOpbl, CIOCOOHbIE paboTaTh B PEXKUME KOHTPOJIUPYEMOMH
CaMONIOJICPKUBAIOIIECHCS LEMHOM pEaKUuu JEJICHUs, HCKIo4Yas pPeaKkTopbl
HYJICBO MOIIHOCTH, KOTOpBIE OIpPENENAIOTCS KaK pPEaKTOpbl € IMPOEKTHBIM
MaKCUMAaJbHBIM YpOBHEM IPOM3BOJCTBA IUIYTOHMS, HE MPEBBILAIOIINM
100 rpaMMOB B rof.

[NOACHUTEJIbBHOE 3AMEYAHUE

"SAnepHblii peakTop" B OCHOBHOM BKJIIOYAET Y3JIbl, HAXOJAIIMECS BHYTPH KOpITyca
PEAKTOpPa WIIM HEMOCPEACTBEHHO IPUMBIKAIOIIUE K HEMY, 000pyA0BaHKE, KOTOPOE
KOHTPOJIMPYET YPOBEHb MOIIHOCTU B aKTUBHOW 30HE, U KOMIIOHEHTBI, KOTOpbIE
OOBIYHO CO/IEpKAT TEIIOHOCHUTENb NEPBOr0 KOHTYpa aKTMBHOM 30HBI peakTopa,
WIM BCTYNAIOT C HUM B HEIIOCPEACTBEHHBIN KOHTAKT UJIU YIIPABIISIFOT UM.

He npenmnonaraercst UCKIIOYEHHE PEAKTOPOB, KOTOpBIE HaJUIekKalluM 00pazom
Moryd Obl TMOABEPTHYTHCA MOAM(PHUKALMK s TMPOU3BOJACTBA 3HAUYUTEIHHO
Oompmero komuuectBa, 4YeM 100 rpammoB r1ryTOHMST B roA.  Peaktopsl,
IpeHa3HAYCHHbIE I JUIMTENbHOM AKCIUTyaTalli Ha 3HAYMTENbHBIX YPOBHSX
MOIITHOCTH, HE3aBHUCUMO OT CTENEHHU MX BO3MOKHOCTEH MPOM3BOJCTBA ILUTyTOHMUS,
HE pacCMaTpPUBAIOTCS KaK ' pEaKTOpPbl HyJ€BOW MOIHOCTH' .

PeaRTOprle Kopmmyca BbICOKOI'O JaBJICHHUSA

Mertammyeckue Kopryca B cOOpe WJIM WX OCHOBHBIE YacTH 3aBOJCKOTO
HN3TOTOBJICHUA, KOTOpBIC CIICIINAJIBHO HpenHa3HaquH WX TIOATOTOBJICHBI IJIA
pa3M€III€HI/15[ B HUX aKTI/IBHOI\/'I 30HBI ﬂ)ICpHBIX peaKTOPOB, KaK OHHU OHpeI[eJ'ICHI)I B
nynkre 1.1.  BeIme, ©  CcHOCOOHBIE  BBIICPXKUBATH  padouee  JaBICHUE
TETUIOHOCHUTEJIS IEPBOTO KOHTYPA.

[NOACHUTEJIbBHOE 3AMEYAHUE

BerHfIH IUIMTa KOpIyCa BBICOKOI'O HABJICHUA  PCAKTOpa OXBATbIBACTCA
IIYHKTOM 1.2 kak OCHOBHaAs, 3aBOACKOI'0 U3TrOTOBJICHUA, YaCTh KOPITyCa BBICOKOI'O
JaBJICHHUA.

BHyTpenHue wactu peakropa (Hampumep, NOAJSPKUBAIOIINE KOJOHHBI M TUIUTHI
aKTUBHOM 30HBI U Jpyrue BHYTPEHHHME YacCTH KOpITyca, HANpaBJSIOIIME TPYyObI
Ul PETYJIUPYIOIIUX CTEP)KHEH, TEIUIOBbIE 3KpaHbl, IEPEropojKH, TpPyOHBIE
PCILICTKH aKTHBHOW 30HBI, MIACTUHBI Tuddy30pa U T.1.) 00BIYHO MOCTABISIOTCS
[IOCTAaBIIMKOM peakTopa. B HEKOTOpPBIX ciyyasx OIpENEICHHbIE BHYTPEHHUE
ONOPHBIE KOMIIOHEHTBHI BKIIIOYAIOTCSI B M3TOTOBJIEHUE KOpIyca BBICOKOTO
JABJICHHAA. OTH NPEAMETHI SBISIOTCS TOCTATOYHO Ba)KHBIMU C TOYKHM 3PEHUS
0e30MacHOCTH ¥ HAJCKHOCTU IKCIUTyaTallid PEakTopoB (M ClieOBATENbHO, C



1.3.

1.4.

1.5.

1.6.

1.7.

TOYKH 3pCHUA FapaHTPIfIHBIX 06H33T€HBCTB U OTBCETCTBCHHOCTU IIOCTAaBIIMKa
peakTopa), YToObl WX TMOCTaBKa BHE pPaMOK OCHOBHOI'O COTJIAIICHHS O IOCTAaBKE
CaMOTO PeakTopa He craja Obl OOBIYHOM MpakTHKOW. I[lodTOMY, XOTS OTACIbHAS
MOCTaBKa ATUX YHUKAJIbHBIX, CICIHAIBLHO PEeIHA3HAYCHHBIX U MOITOTOBJICHHBIX,
BOXHBIX, KPYMHBIX M JOPOTOCTOSIIIMX MPEAMETOB HE 00s3aTenbHO Oyaer
paccMaTpuBaTbCs Kak BbIMagaronias W3 cepbl HHTEPECOB, TaKOW CIocod
MOCTAaBKU CUUTAETCS] MAJIOBEPOSTHBIM.

MauuHsbl 1Jis1 3arpy3KHU U BBITPY3KH PeaKTOPHOI0 TOMJINBA

ManumnynsatopHoe  o0OpyJOBaHUE,  CHEIHAIbHO  MpPEAHA3HAYCHHOE WM
MOATOTOBJIEHHOE IS 3arpy3KU WM W3BJICUEHMSI TOIUIMBA U3 SJIEPHBIX PEAKTOPOB,
KaKk OHM ompeneseHsl B IMyHKTe 1.1. Bbllle, KOTOpPOE MOXKET HCIIOJIb30BaThCS,
KOTJJa peakTop HaXOAWUTCS TMOJA Harpy3koi, WM 00JaJaeT TEeXHUYECKHUMHU
BO3MOXXHOCTSIMU  JUISI TOYHOTO IO3ULIMOHMPOBAHUS WM OPUEHTUPOBAHUS,
MO3BOJIIOIIMMY IPOBOAUTH HA OCTAHOBJIEHHOM PEAKTOpPE CIIOXKHbBIE pabOThI 1O
neperpys3ke TOIUIMBA, HMPU KOTOPBIX OOBIYHO HEBO3MOXKHBI HEMOCPEICTBEHHOE
HaOJII01€HNE WU MIPSIMOM TOCTYT K TOILIUBY.

PeaxkTopHble ynpasisilomue CTep;KHA

CrepxHU, ClIEUUATBHO MPEAHA3HAYEHHBIE WM OATOTOBIICHHBIE JJIsl YIIPABICHUS
CKOPOCTBIO PEaKIMU B SACPHBIX PEAKTOpax, KaKk OHM OmpeiesieHbl B myHkTe 1.1.
BBIILIE.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Crona ke BKJIIOYAIOTCS, IOMUMO YacCTH, MOTJIONIA0IIEH HEUTPOHBI, €€ OMTOPHBIE U
MOJIBECHbIE KOHCTPYKIIMH, €CJIH MOCTaBKa MPOU3BOIUTCS Pa3eibHO.

PeakTopHble TPyObI BBICOKOIO AaBJICHUSI

TpyObl, KOTOpBIE CHEUUATBHO TMPEAHA3HAYEHBI WM TOATOTOBICHBI IS
pa3MenicHus] B HUX TOTUTMBHBIX AJICMEHTOB M TCTUIOHOCUTEIIS TIEPBOTO KOHTYpA B
peakTopax, Kak OHH ompeserneHsl B myHkTe 1.1. BbImie, mpu paboueM IaBIICHHUH,
npessitratoriem 5,1 MIa (740 ¢pyuT/kB. qroiim).

IlnpkonuneBbie TPYOBI

TpyOsl nnu cOOpku TpyO M3 METAUIMYECKOTO IMPKOHMS WM €ro CIUIaBOB, IO
Becy npessimraronie 500 kr B TeueHue 000ro 12-mecsqHoro nepruosia, KOTopbie
CTIEIMAJIbHO MpPEAHA3HAUYCHBl WM TOATOTOBJIEHBI [UI HCHOJNB30BaHHSA B
peakTopax, Kak OHU OmIpezaesieHbl B myHKTe 1.1. BbIlIe, U B KOTOPBIX OTHOILCHHE
1o Becy ragHus K nupkoHuto Menbire yem 1:500.

Hacocnl NMEPBOro KOHTYpPa TCMJIOHOCUTEJISA
Hacocm, CIICHHUAJIBHO MPECAHA3HAYCHHBIC NI IMOATOTOBJICHHLIC IJIA MOAACPKAHUA

[UPKYJISIUN TEIUIOHOCHUTEINST TEPBOr0 KOHTYpPa SACPHBIX PEaKTOpOB, KaK OHHU
ompezaeneHsl B myHkTe 1.1. BoIme.



2.2.

[NOACHUTEJIbBHOE 3AMEYAHUE

CreunanbHO MpeAHa3HAUYCHHbIE WM MOJATOTOBICHHBIE HACOCHI MOTYT BKIIIOYATh
CJIOXKHbIE, YIUIOTHEHHBbIE WJIM MHOTOKPAaTHO VYIUIOTHEHHBIE CHUCTEMBI IS
MPEJIOTBPAIICHUSI YTCUKH TEIUIOHOCHUTENS TEPBOTO KOHTYpa, T'€PMETHYHBIE
HACOChl M HACOCHI C CHCTEMaMH HHEPIHMAIBHOW MacChl. JTO OMpeeiacHue
KacaeTcsi HacocoB, aTTecToBaHHBIX MmO kimaccy NC-1 wnm 3KBUBaJICHTHBIM
CTaHJapTaM.

HesinepHbie MaTepuabl 1J151 peakTOPOB
[eiiTepuii 1 TKeNas BOAA

Jewitepuii, Tspkenas Boma (OKMCH Jeiitepus) W Jr000e APYroe COCAMHCHUE
neuTepusi, B KOTOPOM OTHOILIEHUE JEUTEepUsi K aroMaM BOJOpOJa MPEBBIIIAET
1:5000, npemHazHaYCHHBIE IS MCIIOJI30BAHUS B SACPHBIX PEAKTOpPax, KaK OHU
onpeneneHsl B myHkTe 1.1. BeImIe, B konudecTBax, npebimatonux 200 kr aToMoB
aeiitepuss s MO0OM  OMHOM  CTpaHBI-MONydYaTenss B TEYEHHE JII0OOTO
12-mecstuHOTO TIEpHOIA.

SnepHo-uyuctbiii rpagur

I'padur, wuMerOmMUNA CTENMEHb YHCTOTHI BBINIE 5-MUJUTMOHHBIX  OOpPHOTO
SDKBUBAJIEHTA, C IUIOTHOCTHIO Ooibire yeM 1,50 I‘/CM3, MpEAHAa3HAYEHHbIA IS
HCIIOJIb30BAHHUA B AACPHBIX PCAKTOpAX, KaK OHU ONPCACICHBI B ITYHKTC 1.1 BBIIIIC,
B KoumdecTBax, npesbimaronux 3x10% kr (30 MeTpHueckux TOHH) st JTFOGOI
OJTHOW CTpaHBI-MIOJIyYaTelis B TCUCHHE JTIF000r0 12-MecsyHOro epro/a.

ITPUMEYAHUNE

JUig ueneil AKCHOPTHOTO KOHTPOJIS IPaBUTENIbCTBO OINpeAenser, OyayT Ju
HKCIOPTHBIE MapTUU COOTBETCTBYIOLIETO BBIINICYKA3aHHBIM XapaKTEPUCTUKAM
rpaduTa UCIOIb30BATHCS B SJIEPHBIX peaKkTopax.

YcraHoBku i nepepadoTKM O00JYYEHHBIX TOMJIMBHBLIX JIEMEHTOB U
o0opynoBaHMe, CHeNHAJBLHO NpeIHA3HAYEHHOEe WU NOArOTOBJIEHHOE s
3TOro

BBOJAHOE 3AMEYAHUE

[Ipu mnepepaboTke OOJYYEHHOTO SICPHOTO TOIUIMBA IUIyTOHHH W ypaH
OTJENSIOTCSI OT BRICOKOAKTHBHBIX MPOIYKTOB JCIEHUS U JPYTHX TPAHCYPAHOBBIX
aJieMeHTOB.  J[ms Takoro pasfeneHus MOTYT HWCIOJIb30BATHCS Pa3UYHBIC
TeXHOJIOTHYeCcKue mporecchl. OpHako co BpemeHeMm mporecc 'Tlypekc” cran
HauboJee paclpOCTPaHEHHBIM M TPUEMIEMBIM.  OJTOT MPOLECC BKIIOYAET
pacTBopeHHe OOJYYEHHOTO SIIEPHOTO TOIUIMBA B a30THOM KHCIOTE C
MOCJICIYIOIAM  BBICJICHHEM ypaHa, IUIyTOHHS W TPOAYKTOB JICJICHHUS
AKCTPAKIMEH pPacTBOPUTENIEM C TMOMOIIbI0 TpuOyTmiadochaTta B OPpraHUIECKOM
pazbaBuTere.

TexHomornyeckne TMPOIECChl Ha pa3IMYHBIX ycTaHoBKax Tuma llypekc"
AQHAJIOTMYHBI ¥ BKIIIOYAIOT: HM3MEIbYCHUE OOJYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
pacTBOpeHHE  TOIUIMBA,  JKCTPAKIMIO  PACTBOPUTEIIEM U XpaHECHHE
TEXHOJIOTHYECKON KHUIAKOCTH.  MOXKET HMEThCS Takke OoO0OpyIoBaHUE IS
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TEIUIOBOM JICHUTpAIIMM HUTpATa ypaHa, KOHBEPCUU HUTpPATa IUTyTOHHUS B OKHCH
WIM METaJlI, a TaKKe JUIsl 00paOOTKH KUIAKUX OTXOIOB, COJEPKAIIMX MPOIYKTHI
JeNeHUs, 0 ToJydeHUsT (OpMBI, TPUTOTHOM JJISI TPOJOJDKUTEIHLHOTO XPaHCHUS
win 3axopoHeHus. OAHAKO KOHKpPETHBIC THIBI M KOH(pUTrypalus o0opyaoBaHus,
BBITIOJHSIONIETO 3TH (PYHKIIMH, MOTYT Pa3jiHyaThCs HA PA3IMYHBIX yCTAaHOBKAX
tuna "llypekc" Mo HECKOJIbKMM NpUYUHAM, BKIIOYas TUIBl U KOJUYECTBO
00JTy4eHHOTO SIEPHOTO TOILINBA, [IOUJIEYKAIIETO nepepaboTke, u
MpEeIoiaraeMblii  MPOLIECC OCAKICHUS HW3BIEKAEMBIX MATEpUANIOB, a TaKkKe
MPUHIMIBI  o0ecrieueHruss O€30MacHOCTH U TEXHHYECKOTO 00CTy>KHMBaHUS,
MIPHUCYIINE KOHCTPYKIIMH JaHHOW 00CTaHOBKH.

"VYcraHoBKka Ui mepepabOTKH OONYYSHHBIX TOIUTMBHBIX 3JIEMEHTOB' BKIIIOUACT
000pyI0BaHNE ¥ KOMITOHCHTHI, KOTOPhIC OOBIYHO HAXOJATCS B MPSMOM KOHTAKTE
¢ 00Jy4YeHHBIM TOIUIMBOM U OCHOBHBIMU TE€XHOJOTHUYECKHUMH MOTOKAMU SJEPHOTO
MaTepuana 1 MpoayKTOB JIEJICHHs], U HEMOCPEACTBEHHO YIIPABIISIOT UMH.

DTH TpOLECChl, BKJIIOYAs IOJHBIE CHCTEMBI Ui KOHBEPCHH IUTyTOHHUS |
NPOU3BOJICTBA METAJUIMYECKOTO UIYTOHHSI, MOTYT OBITh MIAECHTH(MHIUPOBAHBI 110
MepaMm, TPHHAMAEMbIM JUIsI  TPEJIOTBPANICHUS  OIMACHOCTEH B CBS3H  C
KPUTHYHOCTHIO (HAIpHMEp, MEpaMH, CBA3aHHBIMH C TE€OMETPHEH), 00IyUeHHEM
(HampuMep, MyTeM 3alUThl OT 00JyUYEHHS) ¥ TOKCHYHOCTHIO (HAaIpuMep, MepaMu
0 YJCPIKaHHIO).

IIpenmersl 00OpyIOBaHUS, HAa KOTOpbIE, KaK CYMTAeTCs, pPACIpOCTpaHseTcs
3HayeHue ¢pa3pl "m  00OpynOBaHME, CHEHMAJIBHO MpeJHa3HAUYEHHOE WM
MOJATrOTOBJCHHOE" sl  TepepaldOTKU OOIY4YEHHBIX TOIUIMBHBIX 3JIEMEHTOB,
BKJIIOYAIOT:

MamuHnsb! 1J1s1 pyOKH 00J1)y4eHHBIX TOIJIMBHBIX 3J1EMEHTOB
BBO/IHOE 3AMEYAHUME

D10 000pyZOBaHUE HUCIOJB3YETCs A BCKPBHITUS OOOJOYKM TOIUIMBA C LEJNBIO
MOCTIeIYIOIEro pacTBOPEHUSI 00IyUeHHOTO siiepHOoro Matepuana. Kak mpasuiio,
UCTIONB3YIOTCS CIIEIUANIBHO TIPEIHA3HAYCHHBIC, CKOHCTPYHUPOBAaHHBIE I PyOKH
MeTajula yCTPOMCTBA, XOTS MOXET HCIONb30BaThCsl M 0OJee COBEPIIEHHOE
000opy10BaHUE, HAIIPUMED Ja3ephl.

JIMCTaHIIMOHHO yTNpaBisieMoe 000py0BaHuUE, CIIEHUAIBHO NPeHAa3HAYE€HHOE WIH
MOJrOTOBJIEHHOE JJIsl MCIOJIb30BaHUS HA YCTAHOBKE IO IepepaboTKe, Kak OHa
olpeliesieHa BBIIIE, S pe3KH, pyOKM WM Hape3ku COOpOK, IMyYKOB WIH
CTEep>KHEH 00JTydeHHOTO SIEPHOTO TOILINBA.

duccosbBepsl
BBOJIHOE 3AMEYAHUE

B nucconbBepbl 00BIYHO MOCTyHaeT M3MeNbYeHHOE oTpaloTaBliee TOIUIMBO. B
3THX O€30MacCHBIX C TOYKHM 3PEHHUS KPUTHUYHOCTH pe3epByapax OOIydEeHHBIN
AJICPHBIA MaTepHall pacTBOPSIETCS B a30THOM KHUCIIOTE, M OCTarouiuecs oOpe3Ku
000J104€K BBIBOATCS U3 TEXHOJIOTUYECKOTO MOTOKA.

besonacHbie ¢ TOYKH 3pEHHUS KPUTHUYHOCTH pe3epByapbl (Hampumep, Majoro
JAMaMeTpa, KOJbLEBbIE WM MPSIMOYTOJIbHBIE pE3epByaphl), CIECHUATBHO
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IIpEeIHA3HAYEHHBIE WJIM MOATOTOBJIEHHBIE U1l MCIOJIb30BaHUS HA YCTAaHOBKE I10
nepepaboTKe, KaKk OHM OINpEAENIEHbl BBIIIE, ISl PAaCTBOPEHHUS OOJIyYEHHOTO
SJIEPHOTO  TOIJIMBA,  KOTOpPble  CIOCOOHBI  BBLIEPKHMBATH  TOPSAUYIO,
BBICOKOKOPPO3UOHHYIO JKMJIKOCTh U MOTYT MAMCTAaHLIMOHHO 3arpykaTbCsi U
TEXHUYECKU O0CITY KUBATHCSI.

IKCTPAKTOPHI M 000PYT0BaHUE ISl IKCTPAKIHH PAaCTBOPHUTEIEM
BBOJIHOE 3AMEYAHHME

B skcTpakTOphl ¢ pacTBOPUTENEM MOCTYNAET KaK PacTBOP OOIYYEHHOTO TOILIMBA
U3 JUCCOJBBEPOB, TaK M OPraHUYECKHM pacTBOp, C IOMOILBIO KOTOPOTO
pasfensaioTcs ypaH, IUTyTOHHMM M TpoaykTel aeneHus. OOopynoBaHue st
OKCTPAKIMU PACTBOPHUTEIEM OOBIYHO KOHCTPYHPYETCS TaKUM 00pa3oM, YTOOBI
OHO YJIOBJIETBOPSUIO KECTKUM SKCIUTyaTallUOHHBIM TpPEeOOBaHUAM, TAaKHM, Kak
JUTUTENBHBIA CPOK CIykObl 0€3 TEeXHHYECKOro OOCIyXKMBAHUS WIM JIeTKas
3aMEHSeMOCTbh, MPOCTOTa B SKCIUTyaTalldd M YHPaBJICHHUHU, a TaKkke I'MOKOCTb B
OTHOLIEHUHU U3MEHEHUS NTapaMeTPOB MPOLECCa.

CrenmanbHO NpeJHA3HAYEHHbIE WM  IOJATOTOBJIEHHBIE  AKCTPAKTOPBI  C
pacTBOpPUTENIEM, TAaKWe, KAaK HACaJOYHbIC WM IyJbCAlMOHHBIC KOJIOHHHBI,
CMECHUTENIbHO-OTCTOMHBIE anmnapaThl WM LEHTPOOESKHbIE KOHTAKTHBIE aImaparhbl
JUIS WCIIOJIb30BaHHUSA Ha YCTaHOBKE MO 0O0pabOoTKe OOIYy4YeHHOrO TOIUIMBA.
DKCTPAaKTOPhl C PAaCTBOPHUTENEM JOJDKHBI ObITh YCTOMYUBBI K KOPPO3UOHHOMY
BO3JCHCTBUIO A30THOM KHUCIOTHI.  ODKCTPAKTOPbl C PACTBOPUTENIEM OOBIYHO
M3rOTABJIMBAIOTCS ¢ COOJTIOJICHUEM YPE3BbIYAHO BHICOKUX TpeOOBaHUH (BKITIOUAs
MPUMEHEHHUE CIEeNHUaJbHBIX METOJIOB CBAapKM, WHCIEKIM, oOecleueHue u
KOHTPOJIb Ka4yeCTBa) W3 MAaJOYIJICPOIUCTBIX HEPIKABCIOIIUX CTajel, THTaHa,
LUPKOHUS WU APYTUX BBICOKOKAYECTBEHHBIX MAaTEPUAIIOB.

XuMHnuecKkue pe3epByaphbl A5 BblIePKUBAHUS WM XPaHEHUS
BBO/IHOE 3AMEYAHUME

Ha »srtame okcTpakuuu  pacTBopuTeneM  o0pa3yloTcs TpH  OCHOBHBIX
TEXHOJOTMYECKUX IIOTOKAa MXHUAKOCTU. PesepByapel [Uisl BBIAEPKUBAHUS WIH
XpaHEHUs MCHOJNb3YIOTCS B JanbHeWIell o0padoTke Bcex TpeX IOTOKOB
CJIEIYIOINUM 00pa3oM:

a) pacTBOp YHMCTOTO a30THOKMCIIOTO ypaHa KOHLIEHTPUPYETCS BbITApUBaAHHEM
U IPOUCXOAMT MPOLIeCC NEHUTPAIUH, TJI€ OH MPEBPALACTCS B OKCHJI YpaHa.
DTOT OKCHUJ] TOBTOPHO HCIIONB3YETCA B AEPHOM TOIUTUBHOM IUKIIE,

b)  pacTBOp BBICOKOAKTHBHBIX MPOAYKTOB JEICHUS OOBIYHO KOHIICHTPUPYETCSI
BBINIAPUBAHUEM U XPAHUTCA B BUJIE€ KOHUEHTPUPOBAHHOW KUAKOCTH. ITOT
KOHIIGHTPAaT MOXET BIIOCIECACTBUM TPOWUTH BBIAPUBAHUE WM OBITh
npeoOpa3oBaH B GOpMy, IPUTOIHYIO JUTS XPAaHEHHS WA 3aXOPOHECHHS,

C)  pPacTBOp YHCTOrO HHUTpaTa IUTYyTOHHS KOHLEHTPHPYETCS W XPaHUTCA 0
NOCTYIUIEHHS Ha JallbHEHIIME 3Tambl TEXHOJIOTMYECKOro mporecca. B
YaCTHOCTH, PE3€pByaphl U1 BBIACPKUBAHMS WM XPAHECHUS DPACTBOPOB
IUTyTOHUSI KOHCTPYHUPYIOTCSA TaKUM 00pa3oM, 4ToObI H30€KaTh CBSI3aHHBIX C
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KPUTUYHOCTBIO TpoOJIeM, BO3HUKAIOUIMX B pe3ylbTare HM3MEHEHUH B
KOHIICHTPAIUH WK (hopMe JaHHOTO MOTOKA.

CrneuraibHO TpelHa3HAYeHHbIE WM TOJATOTOBJICHHBIE pe3epByaphbl Uit
BBIZICP>KUBAHUS WJIM XPAHEHUs ISl UICTIOJIb30BaHUS HA yCTAaHOBKE IO MepepadoTKe
o0yueHHOro ToruiMBa. Pe3epByapbl ISl BbIIEP)KUBAHUS WM XPAHEHUS! JOKHBI
ObITh YCTOWYMBBI K KOPPO3HMOHHOMY BO3JCUCTBUIO a30THOM  KHCIOTHI.
PesepByapbl nsi BBIASP)KMBAHUS WIM XpaHEHHS OOBIYHO HM3TOTABIMBAIOTCS W3
TaKUX MAaTE€pUajoB, KaK MaJIOYTJEPOIUCThIC HEP)KABEIONINE CTalld, TUTaH WA
UMPKOHUNA WM JIpyrUe BBICOKOKAUECTBEHHbIE Marepuayibl. PesepByapbl ams
BBIICP)KUBAHMS WM XPaHEHHs] MOTYT OBITh CKOHCTPYHPOBAHBI TaKUM 00pa3oM,
9TOO0Bl WX OKCIUTyaTalMss W TEXHUYECKOe OOCITYyXUBAaHUE TMPOU3BOAMIUCH
JTUCTAHIIMOHHO, M MOTYT HUMETh CJIEIYIOIINEe OCOOCHHOCTH C TOYKH 3PEHUS
KOHTPOJIS 32 sIIEPHON KPUTHUHOCTBIO!

1) OOpHBIIl 3KBUBAJICHT CTEHOK WU BHYTPCHHUX KOHCTPYKIIMH paBeH IO
MeHbIer Mepe 2%, oo

2) IWIMHIPUYECKHE pe3epByaphl MMEIOT MaKCHMallbHbIH auametp 175 mwm
(7 mroiimoB), 16O

3)  OpSAMOYTOJNBHBIN WK KOJBIEBOM pe3epByap MMEeT MaKCUMAIBHYIO IHPHHY
75 MM (3 mroiima).

Cucrema KOHBepCHM HUTPATA IUIYyTOHUS B OKCH/Y
BBO/IHOE 3AMEYAHUME

Ha GonpmnHCTBE ycTaHOBOK MO MepepaboTKe STOT KOHEUHBIN MPOLIECC BKIIOYAET
KOHBEPCHIO pPAacTBOpa HUTpaTa IUIyTOHHS B JABYOKHCH IUTyTOHHMS. B uucio
OCHOBHBIX OMNEpalMidl 3TOro IMpolecca BXOIAT: XpaHEHHE M KOPPEKTHPOBKA
HCXOJHOI0 TEXHOJOTMYECKOTO0 MaTepuana, OCaXJIEHUE U pa3felieHue TBEPAOH U
KUAKOW (a3pl, NpoKaduBaHHe, OOpalleHue C MPOIYKTOM, BEHTHJIALNA,
oOpallleHue ¢ OTXOAaMH U yIpaBIE€HUE MPOIIECCOM.

3aMKHYTbIE€ CUCTEMBI, CIEIUAIBHO MPEIHA3HAYCHHBIC WU MOATOTOBJICHHBIC IS
KOHBEPCHM HUTpATa IIyTOHUS B OKCUJ IUTYTOHHMSI, B YaCTHOCTH, 000Dy IOBaHHbBIE
TakuM 00pa3zoM, 4yTOObI U30€kKaTh JOCTHKEHUS KPUTHUHOCTH U PaTIUAIMOHHBIX
3¢ (HeKToB, a TaKKe CBECTH K MUHUMYMY OITACHOCTH, CBSI3aHHBIE C TOKCUYHOCTHIO.

Cucrema KOHBepCHM OKCH/A IJIYTOHHS B MeTaJLI
BBOJHOE 3AMEYAHUE

OTOT mpolecc, KOTOPbIi MOXeT ObITh CBsI3aH C YCTaHOBKOW MO mepepadboTke,
BKJIIIOYAaeT (PTOPUPOBAHUE JIBYOKHCH IUTYTOHHSA, OOBIYHO C MPUMEHEHHEM
BBICOKOAKTUBHOTO (PTOPUCTOTO BOIOpOJA, C LENbI0 MOJNydeHus Qropuaa
IUIyTOHHsI,  KOTOPBIA  BIIOCJIEICTBUM  BOCCTAaHABJIMBACTCA C  IOMOIUIBIO
METAJJINYECKOIO KajlbLMsl BBICOKOW YHUCTOTHI O IOJYYEHHUS METAJUIMYECKOTO
IUTyTOHUS U QTOpUIa KajblMsg B BHJC LUIAKAa. B 4MCIO OCHOBHBIX Omeparuii
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JaHHOTO TIpoliecca BXOIAT:  (TOpuUpoBaHWE (HAmpuMep, C HPUMECHEHHEM
0o00OpyAOBaHus, COAEpXKAIIEero OJaropogHble METAUIbl WM  3alUIIEHHOTO
NOKPBITHEM W3 HHX), BOCCTAHOBJICHHE MeTauia (Hampumep, ¢ MpPUMEHECHHEM
KEPaMHUYCCKMX THUIJIeH), BOCCTAHOBJICHHE IITaKa, OOpAaIeHHE C MPOIYKTOM,
BEHTHJIALMS, OOpalIeHNe C OTXOJaMH U YTIpaBJIEHUE MTPOLIECCOM.

3aMKHYTbIE CUCTEMBI, CIIEHHAIIBHO MPEAHA3HAYEHHbBIE WM MOATOTOBJICHHbBIC IS
MIPOM3BOJCTBA METAIIIMYECKOTO IIYTOHMS, B YaCTHOCTH, 00OPYIOBAHHBIE TAKUM
oOpa3oM, dYTOOBI U30€XKaTh JOCTHIKCHUS KPUTUYHOCTH U  PAJAMANUOHHBIX
3¢ (HeKToB, a TaAK)KE CBECTH K MUHUMYMY OITACHOCTH, CBSI3aHHBIE C TOKCHIHOCTHIO.

YcTaHOBKH AJIS1 N3rOTOBJIEHUS TOIIMBHBIX 3J1EMEHTOB

"VcraHoBKAa IS U3TOTOBJIEHHUS  TOIUIMBHBIX — JJIEMEHTOB'  BKJIKOYAET
o0opyaoBaHue:

a)  KOTOpoe OOBIYHO HAXOAUTCSI B  HEMOCPEJACTBEHHOM KOHTaKTE C
TEXHOJIOTUYECKUM IOTOKOM SICPHOTO MaTepuayia MM HEMOCPEACTBEHHO
o0OpabaTbIBaeT ero, WK ke YIPaBISIeT UM, HIIH,

b)  xoTopoe repMeTH3UPYET AACPHBINA MaTepHal BHYTPH 000TOUKH.

YceraHOBKH VISl pa3fielieHMsi HM30TONOB ypaHa M 000pydoBaHHe, KpoMe
aHAJIMTHYECKHUX  NPUHOOPOB,  CHeNHMAJBHO  NpeAHA3HAYEHHOE  WJIH
MOJATr0TOBJICHHOE /LISl ITOT0

[Ipenmetsl 00OpyIOBaHUS, HAa KOTOpBIE, KaK CYHMTACTCS, PACIPOCTPAHSICTCS
3HaueHue (pasbl "00opymOBaHUE, KPOME AaHATUTUYECKUX MPHOOPOB, CIEIUATBHO
MpeIHA3HAYCHHOE WJIM IOATOTOBICHHOE" I pa3lelcHHs HM30TOIOB YpaHa,
BKJIIOYAIOT B CeOs:

I'azoBble  meHTpUYrMm M y31bl M  KOMIIOHEHTBHI, CHEHAJIBHO
NpeJHa3HA4YeHHbI¢ MJIM IOATOTOBJICHHbIC IS MCIOJB30BAHMA B Ia30BbIX
neHTpudyrax

BBOJHOE 3AMEYAHUNE

I'azoBast menTpudyra OOBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) IHIMHAPa(OB)
auamerpoM ot 75 mm (3 mroiima) no 400 mm (16 mr0iiMOB) ¢ BepTHKAIBLHOMN
LIEHTPaAJIbHOW OChI0, KOTOpHIi(e) momerieH(bl) B BaKyyM M BparmaeTcs(roTcs) ¢
BBICOKOM OKpPYXHO# ckopocThio mopsiaka 300 m/c wiau Gonee. JInst TOCTHKCHHUS
OOJTBIIION CKOPOCTH KOHCTPYKIIMOHHBIC MaTepHAasIbl BPALIAIONIMXCSI KOMIIOHEHTOB
JOJDKHBI MMETh BBICOKOC 3HAYEHHE OTHOIICHHS MPOYHOCTH K IUIOTHOCTH, a
poropHasi cOOpKa U, CJCIOBATEIbHO, OT/ACIbHBIC €€ KOMIIOHEHTHI JIOJIXKHBI
W3TOTOBJIATHCS C BBICOKOH CTENCHBIO TOYHOCTH, 4YTOOBI pa3zbasiaHc ObLI
MHHAMAIbHBIM. B oTimdne oT apyrux IeHTpudyr rasoBas HeHTpudyra s
oboraiieHusi ypaHa HMEeT BHYTPH POTOPHOW KaMmepbl BpaIlarollyrocs(uecs)
neperopoaky(u) B hopMe IUCKa U HEMOJBIKHYIO CUCTEMY TO[aud M OTBOJIA T'a3a
UFg, cocrosiiyro 1Mo MeHbIIEH Mepe W3 TpPeX OTAEIbHBIX KaHajoOB, JBa W3
KOTOPBIX COCJMHEHBI C JIOMATKAMH, OTXOIAIIUMH OT OCH pOTOpa K eprudepuiiHOm
YacTH POTOPHOW KaMmepbl. B BakyymMe HaXOTUTCA TaKKe PAA  BaXKHBIX
HEBPAIIAIONIUXCS AIIEMEHTOB, KOTOPBIC, XOTS U UMCIOT 0COOYI0 KOHCTPYKITHIO, HE
CIIO’)KHBI B M3TOTOBJICHHH M HE M3TOTOBIISIOTCS W3 YHHKAJIbHBIX MaTEepPHAasIOB.
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enTpudyxHas ycTaHOBKAa, OJHAKO, TpeOdyer OONBIIOrO0 dYHCIAa ATHX
KOMITOHCHTOB, TaK YTO WX KOJMYECTBO MOXKET CIy)KUTh BAYKHBIM HHIUKATOPOM
KOHEYHOT'O UCTIOJIb30BaHUS.

Bpamarmouuecss KOMIOHEHTHI
a)  IlomHble poTOpHBIE COOPKHU:

ToHKOCTEHHBIE MIMHAPH WIN PAJ COSIMHEHHBIX MEXIY cO0OW TOHKOCTCHHBIX
IIJTMHIPOB, HM3TOTOBJICHHBIX W3 OJHOTO WM 0OJiee MaTephajoB C BBICOKHM
3HAQUYEHHEM  OTHOIIEHHMs  TPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[NOACHUTEJIBHOM 3AMEYAHUUN x nHacrosimemy pasneny. CoeauHeHUe
IMJTMHIPOB MEXIy cO00H OCYIIECTBISIETCS IPH MIOMOIIM THOKUX CHIb()OHOB MIIN
konel, onucaHHbix B uyacth 5.1.1. c¢) Hmke. CoOpaHHBI pPOTOpP HMEET
BHYTPEHHIOIO(ME) MeperopoAKy(M) M KOHIIEBBIC Y3IIbl, OIMUCAHHBIC B YaCTIX
5.1.1.d) u e) Hiwke. OxHAKO MONTHASI COOPKA MOXKET OBITh ITOCTABIICHA 3aKA34YHKY B
YaCTUYHO COOpaHHOM BHJIC.

b)  PotopHbie TpyOBI:

CrienuaibHO TIpeTHa3HAYCHHBIC HJIU TOJATOTOBJICHHBIC TOHKOCTECHHBIC IMITHHIPHI
¢ Tomumuoi crenku 12 mm (0,50 mroiima) mim MeHee, qUMaMeTpoM OT 75 MM
(3 mroiima) mo 400 mm (16 mrOMMOB), M3rOTOBJCHHBIC W3 OIHOIO MM 0OoJjece
MaTEpHUAJIOB, UMCIOIINX BHICOKOE 3HAYCHHE OTHOIICHUS MPOYHOCTHU K TIOTHOCTH,
ykazanHbix B [IOACHUTEJIBHOM 3AMEYAHNMU k Hactosiiemy pa3aeny.

c) Konbua nnm cunbQoHBI:

KoMmmoHeHnTsl, cneuuasbHO TpeAHAa3HAUYEHHBIE WM MOJATOTOBJICHHBIE ISt
CO3/IaHUS MECTHOM OTMOPHI JIJIs1 POTOPHOU TPYOBI UM COSAMHEHUS PsAa POTOPHBIX
Tpy0. Cuab(QOHBI MPEACTABIAIOT COOOH KOPOTKHME IWJIMHAPBI C TOJIIMHON
creakn 3 MM (0,125 nroiima) wim Menee, auametpoMm oT 75 mm (3 mroiimMa) 10
400 mm (16 mroiMOB), MMEIOMIMX OJWH TOQP M H3TOTOBJICHHBIE M3 OJHOIO W3
MaTEepHUaIoB, UMEIOIINX BBICOKOE 3HAYEHHE OTHOIIECHUS MMPOYHOCTHU K TIOTHOCTH,
ykazanHbiX B [IOSACHUTEJIBHOM 3AMEYAHIMMU k HacTosiieMy pas3zaemny.

d)  Ileperopoaku:

Kommonentsl B ¢opme aucka amamerpom ot 75 mm no 400 mm (ot 3 1o
16 nroiiMOB), CHENMAIBHO TPEAHA3HAYCHHBIC WM  OJTOTOBJICHHBIC  JUIS
YCTaHOBKM BHYTPU POTOPHOM TpyObl LEHTPU(PYTH C LEIBIO H30JIUPOBATH
BBIMYCKHYI0O KaMepy OT TJIaBHOM pa3/ieiMTeNbHOM KaMepbl U B HEKOTOPBIX
ciydasx Juii  yAaydlleHuss —uupkyismuu  raza UFe  BHyTpu  rnaBHOM
pa3fenuTenbHON KaMepbl POTOPHOM TpyObl M M3rOTOBJIEHHBIE W3 OJHOIO U3
MaTepHalioB, UMEIOLINX BBICOKOE 3HAYEHUE OTHOLIEHHS IIPOYHOCTH K MJIOTHOCTH,
yka3zansbix B [IOSICHUTEJIbBHOM 3AMEYAHHMU k HacrosiieMy pas3zaeny.

e) Bepxuue/HmKHHE KPBIIKH:

Kommonentsl B Qopme aucka aumamerpom oT 75 mm (3 mioiima) mo 400 mm
(16 mroiiMoOB), crHeNMATbHO TPEAHA3HAYCHHBIC WJIM IOJATOTOBJICHHBIC TaKUM
o0pa3oM, 4TOOBI TOYHO COOTBETCTBOBATH JUAMETPY KOHIIOB POTOPHOH TPYOBI M
Omaromapst aTomy yuepxuBatbh UFg BHYTpH ee. DTH KOMITOHEHTHI UCTIOIB3YIOTCS
IUIE TOTO, YTOOBI TOICPKUBAThH, YIEPKUBATh WU COJCpXkaTh B cedOe Kak



5.1.2.

COCTaBHYIO YacTh JJIEMEHTHI BEPXHETO IMOIIIMIHKAKA (BEPXHsS KPBIIIKA) WU
CIIy)UTb B  KadecTBE HeCylled 4YacTH  BpallAIOLIUXCS  AJIEMEHTOB
AIICKTPOJBUTATENsl M 3JIEMEHTOB HIDKHETO MOJIIIMITHUKA (HIKHSS KpBINIKA), U
M3TOTOBIISIOTCS M3 OJHOTO U3 MaTepuanoB, HMEIOIIMX BBICOKOE 3HAYCHHE
OTHOIIEHUS MPOYHOCTU K IUIOTHOCTH, YkKa3zaHHbIXx B [IOSCHUTEJIBHOM
3AMEYAHUMU k HacrosimeMy paszaeny.

[TOACHUTEJIbHOE 3AMEYAHUNE

Jlns Bpamaronmxcsi KOMIOHEHTOB HEHTPU(DYT HCTIONb3YIOTCS ClIEAYOIINe
MaTepuabl:

a)  MapTEHCHTHOCTAPCIOIIME CTald, WMEIOIINEe MAaKCUMAIbHBIA TIpesen
npousocty Ha pactsikenue 2,05 x 10° H/m? (300 000 dyHT/KB. aroiim) mimm
Oouee;

b)  amoMuHHEBBIC CIUIABBI, UMEIONIME MAaKCUMAJbHBIA MPEaes MPOYHOCTH Ha
9 2 " :
pactsoxerne 0,46 x 10” H/m” (67 000 ¢ynt/kB. Aroiim) wiu Ooiee;

C)  BOJIOKHHCTBIC (auTeno0OHBIE) MaTepHallsl, NPUTOJHBIE  JUIA
UCITIOJIb30BaHUSI B KOMIIO3UTHBIX CTPYKTypaX W HMEIOIIME 3HAYEHUS
yAeIBbHOTO MOIyJst yrnpyroctu 12,3 x 10° M mt Golee M MaKCHMAIBHOTO
YACNBHOTO TIpejesia MPOYHOCTH Ha pacTsbkeHue 0,3 x 10°m wim Gosee
("yaenbHbIit MoIys yrpyrocTu' - 570 Moays FOura B H/M?, neneHHbIH Ha
YICIbHBIN BEC B H/M®; "MaKkcHMAambHBINH YAENbHBIA MpeeI MPOYHOCTH Ha
pacTsokeHre” - 3TO MaKCHUMAaJbHBIN MpenenT MPOYHOCTH Ha PACTSDKEHUE B
H/M?, neneHublii Ha yIeIbHBIN BEC B H/Mg).

CraTnyecKue KOMIIOHEHTHI
a) TloamMMIHUKY ¢ MAarHUTHOU OJIBECKOM

CriennanbHO TpeTHA3HAYCHHBIE WM TIOJTOTOBIICHHBIC IMOAITUITHUKOBBIC Y3IIHI,
COCTOSIIIIE W3 KOJBIIEBOIO MAarHuTa, IMOJBEUICHHOTO B 00OWME, CoaepiKaiien
nemnupytomyio cpeay. OOoitma u3rorosisercs u3 croiikoro k UFg marepuana
(cm. TTIOSICHUTEJIBHOE 3BAMEYAHME k pazaeny 5.2.). Maraut coexuHseTCsI
C TIONIOCHBIM HAKOHEYHWKOM WU BTOPHIM MAarHUTOM, YCTAHOBJICHHBIM Ha
BEpXHEH KpBIIIKE, OMHCaHHOM B pazzene 5.1.1. ¢). MarHuT MoXeT UMeTh popMy
KOJbIla C COOTHOUIEHHMEM MEXKIy BHEIIHUM W BHYTPEHHUM JHaMETpPaMH,
MEHBIINM Wi paBHbIM 1,6:1. Marnut moxet umeth Hopmy, 0OeCIIeUnBAIOITY IO
HavanbHyto npoHumnaemocts 0,15 I'n/m (120 000 exuuun; CI'C) mwnm Gonee, wiu
OCTaTOYHYI0 HaMarHW4eHHOCTh 98,5% wu Gosee, WM MPOM3BEICHUE WHIYKIHH
HA MaKCHMAJIbHYIO HampskeHHocTb moist Gonee 80 k/lx/m® (107 Te.d). Kpowme
OOBIUHBIX CBOMCTB MaTepuana, HEOOXOAMMBIM IPEABAPUTEIBHBIM YCIOBUEM
SBIISICTCS.  OrpaHMYCHHE O4YeHb ManbiMu jgomyckamu (menee 0,1 MM wim
0,004 mroitma), OTKJIOHEHHS MATHHUTHBIX OCEH OT TEOMETPHUECKHUX OCEH WIIH
obecrieueHre 0co00i TOMOTEHHOCTH MaTepuajia MarHuTa.

b)  Iommmmuuku/nemndeps:

CrenuanbHO  TMpeAHAa3HAUYEHHBIE WM  [OATOTOBJICHHBIE  TMOJAUIUITHHKH,
cozieprKalye y3el och/yIIOTHUTEIbHOE KOJIBII0, CMOHTHPOBAHHBIH Ha femiiepe.
Ochb 00OBIYHO TPEACTABIISAET COOOW BaJl U3 3aKAJICHHOHN CTATU C OJHMM KOHIIOM B



dbopme momychepsl, U CO CpeICTBAMHU TMOACOSAMHEHUS K HUKHEH KPBIIIKE,
onucanHo# B pazzaeie 5.1.1. e), Ha apyrom. Baj, ogHako, MOXeET ObITh COCTUHEH
C TUApOAMHAMHUYECKUM mnoamunHukoM. Kompio umeer dopmy TabimeTku ¢
nonycepuyeckuM yriyOJleHHeM Ha OJHOW MOBEPXHOCTH. OTH KOMIIOHEHTHI
9acTO TOCTABISIOTCS OTJENBHO OT AeMIidepa.

¢)  MonekysipHbIE HACOCHI:

CrnenuanbHO  TpEAHA3HAYCHHBIC WM  TOATOTOBJICHHBIC  IIMJIHHIPHI  C
BBITOUYCHHBIMH WJIM BBIJIABJICHHBIMA BHYTPH CIHPAIbHBIMH KaHaBKaMH U C
BBICBEPJICHHBIMH BHYTPH OTBEPCTHSMH.  THIIOBBIMH pa3MepaMH  SBISIFOTCS
Clenyrone:  BHyTpeHHHH aumametrp oT 75 MM (3 mroiima) mo 400 mwm
(16 mroiimoB), Tommumua crenku 10 mwm (0,4 mroiima) uinu Gosiee, ¢ ATUHOM, paBHON
auaMeTpy win Oosbiie. KaHaBkM OOBIYHO MMEIOT MPSMOYTOJBHOE MOTEPEUHOE
ceuenue u rayouny 2 mm (0,08 mroiima) wmu Gosee.

d)  Craropsl aBuraTeneii:

CrnenuanbHO TpeJHA3HAYCHHBIC WJIM TIOATOTOBIICHHBIE CTATOPBI KOJIBIEBOW
bopMbI TSI BBICOKOCKOPOCTHBIX ~ MHOTO(A3HBIX  THCTEPE3UCHBIX (WK
PCaKTHBHBIX) AJICKTPOJBUTATENICH MEPEMEHHOIO TOKA JIJISi CHHXPOHHOU paboThI B
ycinoBusx BakyyMma B quamnazone yactot 600-2000 't u B quana3zoHe MOIIHOCTEH
50-1000 BA. Crartopsl cocTOSAT U3 MHOTO(a3HBIX 0OMOTOK Ha MHOTOCIIOHHOM
KEJIC3HOM CEPJICYHUKE C HU3KHMHU MOTEPSIMH, COCTABIICHHOM M3 TOHKHUX IUIACTHUH,
o6bryro ToNHOM 2,0 MM (0,08 mroiiMa) uiau MeHee.

e) Kopnyca/npuemuunku neHTpudyru

KoMmnoHeHThl, cnenuagbHO TNpeAHAa3HAYCHHbIE WM IOJATOTOBJICHHbBIE IS
pa3MenieHus B HUX cOOpKM pOTOpHOM TpyObl rasoBoi mnentpudyru. Kopmyc
COCTOUT U3 JKECTKOr0 HMHUIHHIpA ¢ TonmuHoi ctenku g0 30 mm (1,2 mroiima) ¢
MPEIU3UOHHO OO0paOOTaHHBIMU KOHIIAMH JJIS YCTAaHOBKHU TOANIMITHUKOB U C
OJHMM WM HECKOJbKUMH (iaHuamMu i MoHTaxa. (OOpaOoTaHHBIE KOHIIBI
napajuieNIbHBl IPYT APYTy W TEPIEHAWKYISAPHBI MPOAOIBHON OCH LWIMHApPA B
npeaenax 0,05 rpagyca wim menee. Kopmyc MokeT Takke MpeACTaBIsATh COOOH
KOHCTPYKIIHUIO STYEUCTOrO TUMA AJS Pa3MEIIeHHs B HEM HECKOJBKHX POTOPHBIX
Tpy0. Kopityca n3roraBnmBaroTcs U3 MaTepuanoB, kopposuectoiikux k UFg, mmm
3aIUIIAIOTCS MMOKPHITHEM M3 TAaKUX MaTEPUAIIOB.

f)  JloBymiku:

CriennanbHO TNpeJHa3HAYEHHbIE WM IOATOTOBJIEHHbIE TPYOKM BHYTPEHHUM
muametpom 10 12 mm (0,5 mrotima) mtst u3Biiedenus raza UFg u3 poTOpHO# TpyOsI
o Metoay Tpyoku ITuto (T.e. ¢ OTBepCTHEM, HATIPABICHHBIM Ha KPYTOBOW MOTOK
raza B pOTOpPHOW TpyOe, K mpuUMepy, MOCPEACTBOM HU3rMda KOHIA paTualbHO
pacmooKeHHO! TPpyOKH), KOTOPBIE MOXHO MPUKPEIUTh K HEHTPAJIbHOW CHCTEME
U3BJICUCHUS Ta3a. TpyOKH HM3rOTOBJICHBI M3 MAaTEpUATIOB, KOPPO3HECTOWKHX K
UFs, WK 3alUimaroTcs MOKPBITHEM U3 TAKMX MAaTEPUATIOB.
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5.2.

5.2.1.

CnenunanbpHO npeqHa3HA4YeHHbIC WJIM NOATOTOBJICHHBbIC BCIOMOraTebHbIE
CHCTeMbl, 00OpyAOBaHME ¥ KOMIIOHEHTBHI /Jisi MCHOJb30BAaHUS Ha
ra3oueHTpudyKHOi YCTAHOBKE 10 000ralieHuo

BBOJIHOE 3AMEYAHUE

BcnomoratenbHble cucTeMbl, 000pyI0BaHHE U KOMIOHEHTHI Ta30IeHTPU(YKHON
YCTaHOBKM 110 OOOTAIllEHUIO MPEACTABISAIOT CO00M CHCTEMBI YCTaHOBKH,
HeoOxoaumble st mogauu UFg B ieHTpudyTH, UTS CBA3H OTACIBHBIX IIEHTPUQPYT
MEKIy c000# C menapio 00pa3oBaHMs KackaaoB (MJIM CTYIEHEH), 4TOOBI JOCTHYD
Oosee BBICOKOTO oOoramieHUss W U3BIeYh mpoaykT u "xBoctel UFg u3
neHTpudyr, a Takke o00pyaOBaHHE, HEOOXOAMMOE IS IPUBEACHUS B JICHCTBUE
HEHTPUPYT WM A yrpaBiieHHs ycTaHoBkoi. OObraHo UFg ucmapsiercs u3
TBEPABIX BEIIECTB, IOMEIICHHBIX BHYTPU IIOJIOTPEBAEMBIX AaBTOKJIABOB, H
MmojiaeTcsi B ra3000pa3Hoii opMe K IeHTpudyraMm 4epe3 CUCTEMY KOJIJIEKTOPHBIX
TpyOompoBomoB kackama. TIpogyktr" u "xBoctel' UFs, moctymarmomue u3s
HEHTPUYT B BUAE Ta3000pa3HBIX MOTOKOB, TAaKXe IMPOXOIAT HYEpe3 CHCTEMY
KOJUIEKTOPHBIX TPYOONPOBOJIOB Kackaga K XOJIOJHBIM JIOBYIIKaM (paboTaroimm
npu temneparype okosno 203° K (-70°C)), rae oHM KOHAEHCHPYIOTCS W 3aTeM
MOMEIIAIOTCS B COOTBETCTBYIOIIME KOHTEHHEPHI JUISI TPAHCIIOPTUPOBKHU WU
XxpaHeHus. Tak Kak yCTaHOBKa IO OOOTAIICHHIO COCTOMT W3 MHOTHX TBICSY
ueHTpudyr, CcoOpaHHBIX B  KackaJbl, CO3[JAIOTCS  MHOTOKHUJIOMETPOBBIE
KOJIJIEKTOPHBIE TPYOOMpPOBOJBI KAaCKaIOB C THICSYaMH CBapHBIX IIBOB, MPUYEM
CXeMa OCHOBHOM 4YacTH WX COCJUHEHHA MHOTOKPATHO IOBTOPSETCS.
OO6opynoBaHue, KOMIIOHEHTHI M CHCTEMBI TPYOOIPOBOIOB H3TOTOBIISIOTCS C
coOJTI0/IEHUEeM BBICOKHX TPEOOBAHMM K BaKYyM-TIJIOTHOCTH U YHCTOTE 00pabOTKH.

CucreMbl mogaun/cucTeMbl 0TBOAA ""MPOAYKTA" M ""XBOCTOB"'

CrnenuaibHO TpEeAHA3HAYCHHBIE WM  TOJTOTOBJIEHHBIE TEXHOJIOTHYECKHE
CHCTEMBI, BKIIIOYAIOIIIHE:

MHUTAIOIINE aBTOKJIABBI (MM CTAHIIMH), UCTONb3yeMble M mogaun UFg B
kackajpl HeHTpudyr npu nasiaeauu 10 100 kIla (15 ¢pyHT/KB. Aroiim) 1 npu
ckopoctu 1 xr/4 unu Gosnee;

necyonmumaropbl (MM XOJOAHBIC  JIOBYIIKH), HCIIOJNb3yeMbIE IS
BeiBeeHust UFg 13 kackanoB nipu aasienun 10 3 klla (0,5 ¢pyHT/KB.A101M).
JecyOmumaropsl  crocoOHbl  oxnaxaatbes g0 203°K (-70°C) w
narpesathcs 10 343° K (70°C);

cTaHIUU "TpoaykTa’ u "XBOCTOB", Hcmonb3yeMble A nepemenienus UFg B
KOHTEUHEPHI.

Ota ycTaHOBKa, 000pya0BaHHE U TPYOOIPOBOJBI MOJHOCTHIO M3TOTABIMBAIOTCS
u3 croiikux k UFg MarepuanioB WM 3aIIMINAIOTCS TMOKPHITHEM M3 HHX (CM.
[MOSICHUTEJIbBHOE 3AMEYAHME k nmanHoMy pasjaeny) ¢ COOJIOCHHEM
BBICOKHX TpeOOBaHMI K BAKyyM-TUIOTHOCTH U YUCTOTE 0OPaOOTKH.
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5.2.2.

5.2.3.

5.2.4.

MamuHHBIe cHcTeMbl KOJUIEKTOPHBIX TPYy0ONIPOBO10B

CrenuainbHO TpeTHa3HAuYCHHBIC HJIM MOATOTOBICHHBIE CHCTEMBI TPYyOOIIPOBOIOB
U KOJUIEKTOPOB J1st yaepkanus UFs BHyTpH eHTpHu(yKHBIX KacKaloB. DJTa CETh
TpyOOIIPOBOJIOB  OOBIYHO  MpenacTaBisieT co0oil  cucreMy ¢ "TpodHBIM"
KOJUIEKTOPOM, M KaxIas HeHTpuyra COCAMHCHA C KaXIbIM U3 KOJJICKTOPOB.
CrienoBaTelbHO, CXeMa OCHOBHOM 4YacTH WX COCJUHEHHS MHOTOKPATHO
noBropsiercsi. OHa MOJHOCTBIO M3TrOTaBIMBaeTcs u3 cToikux Kk UFg MaTepuanoB
(cm. TIOSICHUTEJIBHOE 3AMEYAHUME k Hacrosmemy paszmeny) C
COOJTIO/ICHIEM BBICOKUX TPEOOBAHUH K BaKyyM-IZIOTHOCTH M YHCTOTE 00PaOOTKH.

Macc-cneKkTpoMeTpbl/MCTOYHMKH HOHOB 1uist UFg

CHGL[I/IaJIBHO HpeIIHaBHa‘{eHHBIC 1501851 IIOATOTOBJICHHEBIC MAarduTHBIC Nniin
KBaJIpYMOJIbHbIE MacC-CIEKTPOMETPBI, CIIOCOOHBIE MPOU3BOJIUTH MPSMOM OTOOP
po0 mojaBaeMon Macchl, 'MpoayKTa" win "XBOCTOB" M3 ra3oBbiX MoTokoB UFg n
o0JIaIaroIIMe MTOJTHBIM HA0OPOM CIISTYIOIINX XapaKTEPUCTHK:

1. yAeNbHas pa3peliarlias CriocoOHOCTh 1Mo Macce cBbitie 320;

2. COACPIKAT UCTOYHUKH MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA WUJIM MOHCJIA WA
3alIMIICHHBIC IIOKPBITUEM U3 HUX, WJIHM HUKCIUPOBAHHBIC,

3. CoJIep’KaT MOHU3ALIMOHHBIE HCTOYHUKU ¢ OOMOapIMPOBKOM 3JIEKTPOHAMH;
4, COJIEpXKAT KOJUIEKTOPHYIO CUCTEMY, TPUTOAHYIO JJII U30TOIHOTO aHAIN3A.
IIpeoOpa3oBaTesid 4aCTOTHI

[TpeoOpa3oBaTeu 4acTOThI (TaK)Ke U3BECTHBIC KaK KOHBEPTOPHI HJIH HHBEPTOPHI),
CIIeouaJIbHO HpeI[Ha3Ha‘-IeHHLIe WJIN IOATIOTOBJICHHBLIC JIsSI IIHWTAHUA CTaTOpOB
JIBUTATEICH, onpeneieHHbIx B noanyHkre 5.1.2. d), win gacTv, KOMIIOHEHTHI H
moAcOOpKM TakuX MpeoOpa3oBaTeyiell 4acTOTh, 00JIaJaoNIie MOJHBIM HAaO0OpOM
CIICAYIOUINX XapaKTePUCTHUK:

1. MHoro(da3ubIi Beixo B auama3one ot 600 go 2000 I';

2. BBICOKAs CTAaOMIBLHOCTH (CO cTabmnmm3anueit yactoTsl yurie 0,1%);
3. HU3KHE HeJTMHEWHBbIC UCKaXkeHus (MeHee 2%0);

4, Kod(GuImeHT none3Horo aeicTBus caoiiie 80%.

I[NOACHUTEJIbBHOE 3AMEYAHHUE

[TepeuncienHoe BBINIE 00OPY/IOBAaHUE BCTYNACT B HEMOCPEACTBCHHBINH KOHTAKT C
TexHoysoruueckuM Ttazom UFg wim HemocpenacTBEHHO YIpaBiseT paboTou
HEHTPUPYT U MPOXOKICHUEM ra3a OT HeHTpU(yTru K HSHTPUPYTre U U3 Kackaza B
KacKaJl.

Kopposuectoiikue k UFg wmarepuanbl BKIIOUYAIOT HEPXKABEIONIYIO CTajlb,
ATIOMUHHM, aTIOMUHUEBBIC CIUIAaBbI, HUKEIb WU CIUIaBbl, conepxkamme 60% u
0oJiee HUKEIS.
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5.3.

5.3.1.

5.3.2.

5.3.3.

CrnenuajabHO npeaHasHaAa4YCHHbIC HJIN nmoaAroToBJICHHBIC CﬁOpKI/I H
KOMIIOHEHTBI JISA UCITOJIb30BaHUSA IIPHA I‘a30IlI/I(l)q)y3I/IOHHOM oﬁorameHm/l

BBOJAHOE 3AMEYAHUE

[Mpu razomudy3noHHOM MeETONIEe pa3/leleHUs W30TOMOB YpaHa OCHOBHOM
TEXHOJOTHYECKON cOopKou SIBJISIETCS CIIeLIMaIbHBII MMOPUCTHII
razonn(dy3roHHbINH Oaphep, TEIUIOOOMEHHUK [UIS OXJIaXICHHs ra3a (KOTOpBIi
HarpeBaeTcsi B MPOLECCE CKATHS), YIUIOTHUTEIBbHBIC KJIAalaHbl U PETYIHPYIOIINE
KJanaHbl, a TaKkxke TpPyOOIpOBOAbI. [Tockonbky B Ta3oauddy3HOHHON
TEXHOJIOTHH HCIoib3yercs mectudropucteiii ypan (UFg), Bce obopymoBanue,
TpyOONPOBOIBI U TOBEPXHOCTH U3MEPHUTEIBHBIX MPHOOPOB (KOTOPHIC BCTYMAIOT B
KOHTaKT C Tra3oM) JIOJDKHBI W3rOTaBIHMBAThCS W3 MATEPHAJIOB, COXPAHSIOLIHX
crabunbHOCTh nipu KoHTakTe ¢ UFg. T['azonuddys3nonnas ycraHoBka COCTOUT U3
psaa Takux cOOPOK, TaK YTO MX KOJMYECTBO MOKET ObITh Ba)XKHBIM IOKa3aTelieM
KOHEYHOT'O IIpeTHA3HAYCHHUS.

I'azonudgdy3nonnnie 6apbepsbl

a) ChoenuajapHO MpeaHAa3HAYECHHBIC WM IMOATOTOBJICHHBIE TOHKHE, IMOPUCTHIC
¢busTpsl ¢ pazmepom mop 100-1000-A (aurctpem), Tommmuoi 5 mum (0,2 mroiima)
WM MEHbIIE, a Julst TpyO4aTeix GopMm mquamerpom 25 mwm (1 aroiiM) Wil MEHbIIIE,
W3rOTOBJICHHBIC W3  METAUIMYCCKUX, [OJUMEPHBIX MM  KEPaMHYCCKHX
MartepuaioB, koppo3uectoiikux k UFg,

b) cmemmambHO  MOATOTOBICHHBIE  COCAMHEHHS  WIM  TOPOIIKH IS
W3TOTOBJICHUS] TakuX (QuiabTpoB. Takue COENWHEHUS W TMOPOIIKH BKIIOYAOT
HUKEIb WIN CIUIaBbl, conepikarue 60% wmu Oosiee HUKENs, OKCHJ aJTFOMIHHS
nunu ctoiikue kK UFg momHOCTBIO (hTOpHPOBAHHBIE YTIEBOAOPOIHBIE TTOJIUMEPHI C
gucrotoir 99,9% wunm OGonee, pazmepom uactul] MeHee 10 MKM U BBICOKOM
OJTHOPOJHOCTBIO YACTHUI[ 1O KPYIMHOCTH, KOTOPBIE CIEIUAIBHO MOATOTOBICHBI
IUTSL U3TOTOBJICHUS Ta30au(Ppy3nOHHBIX OAPHEPOB.

Kameps! 1uggysopos

CnenuanbHO  NpelHA3HAUYEHHBIE  WMIM  TOATOTOBJICHHBIE  I€PMETHYHBIC
uMHApUYeckrue cocyapl quamerpoM Oonee 300 mm (12 aroiitMoB) W IMHOM
6omee 900 MM (35 mFOMMOB), MITH MTPSIMOYTOJBHBIE COCY/IbI CPABHUMBIX Pa3MEpOB,
UMCIOIME OJUH BITYCKHOW W JIBa BBIMYCKHBIX NMAaTpyOKa, IUAMETP KaKIOro U3
KoTopbiXx Oonee 50 MM (2 mroiima), JJIsi TIOMEUICHUS B HUX Ta30au((dy3HOHHBIX
0apbepoB, M3rOTOBIIEHHBIE M3 CTOWKHX K UFg MarepuwanoB WM 3allWIICHHBIC
MOKPBITUEM W3 HUX, U MPEJTHA3HAYCHHBIC /ISl YCTAHOBKH B TOPU30HTAIBHOM WIIH
BEPTUKAJIBHOM ITOJIOKCHUH.

Komnpeccops! u razonyBku

CrnennaJibHO TIpeIHAa3HAYCHHBIC WJIM IOJATOTOBJICHHBIE OCEBBIC, IEHTPOOEIKHBIE
WM 00BEMHBIE KOMIIPECCOPHI, MU Ta301yBKH C MPOU3BOJUTEILHOCTHIO HA BCOCE
1 M°/mun umu Gonee UFs u ¢ maBieHMeM Ha BBIXOE OO HECKOILKHUX coTeH Klla
(100 dyuTt/xB. mioiim), mpeaHa3HAYCHHBIC TS JOJITOBPEMEHHOMN SKCIUTyaTalluy B
cpene UFg ¢ anmekTpoaBurareieM COOTBETCTBYIOIICH MOITHOCTH WJIM 0€3 HETo, a
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5.3.4.

5.3.5.

5.4.

TaK)Ke OT/EIbHBIE COOPKU TaKMX KOMIIPECCOPOB U Ta30yBOK. DTH KOMIIPECCOPHI
M Ta30[yBKH MMEIOT mepenan AasieHust oT 2:1 no 6:1 m m3roraBiamBaroTCsA U3
croiiknx Kk UFg MaTepuanoB Wiv MOKPHIBAIOTCS UMH.

Yniaornenus BpamalomHuXcCs BajJ10B

CrnenanbHO MpeIHa3HAYCHHBIC WM TOATOTOBJIICHHBIC BaKYyMHBIC YIJIOTHCHHS,
YCTAHOBJICHHBIC Ha CTOPOHC MTOAA4Y1 U Ha CTOPOHC BbIXOJa UM YIIJIOTHCHUA BaJia,
COCMHSIONIETO POTOP KOMIIPECCopa MIIK Ta30yBKH C MPUBOIHBIM JABHUTaTEICM, C
TEM YTOOBI OOECHEYHTh HAASKHYIO TEPMETHU3AIMI0, IMPESIOTBPAIIAOIIYIO
HATEKaHWE BO3/1yXa BO BHYTPEHHIOID KaMepy KOMIIpECcopa WM Ta301yBKH,
koTopas HamonmHeHa UFs. Takue yYIUIOTHEHHSI OOBIYHO TPOEKTUPYIOTCS Ha
CKOpPOCTb HaTeKaHus 6ypepHoro rasa meree 1000 em*/mun (60 mroiiv’/mun).

Tem1000MeHHUKH 1 oxJaaxkaennsa UFg

CrnenuanpHO TpeAHA3HAYCHHbIC WJIM  IOATOTOBJICHHBIC TEIUIOOOMEHHUKH,
U3rOTOBJICHHbIE M3 cToMKuX K UFg MaTepuanaoB wWiu TMOKpbIThie uMH (32
UCKITFOUCHUEM HEPIKaBEIOLICH CTallH), MM MEJIbIO, WU JIFOOBIM COYETaHHEM 3THX
METaJUIOB U PacCUUTAHHBIC HA CKOPOCTh M3MEHEHHs JABJICHHUS, ONPEICISIOICTO
yreuky, menee 10 ITa (0,0015 ¢pyHT/KB. Al0WM) B 4ac mpu Tepenane IaBICHUS
100 kITa (15 pyHuT/KB. OrO¥IM).

CnennaibHO npeJIHa3HAYeHHbIC WJIM NOATOTOBJICHHBIC BCIOMOraTelbHbIE
cHCTeMbl, 000py/l0BaHHe M KOMIIOHEHTbI [JISi MCHOJb30BaHUA NPH
razoan¢gy3noHHOM 000ralieHun

BBOJIHOE 3AMEYAHUE

BcromorarenbHble  cucTeMbl,  00OpyJAOBaHWE W KOMIIOHEHTBI  JUIS
razoaudy3MOHHBIX YCTAHOBOK MO OOOTAIICHUIO MPEACTABISAIOT COOON CHCTEMBI
yCTaHOBKH, HeoOxoaumble st nonaun UFg B razoanddysnonnyo cOopky, amis
CBSI3HM OTJIEIILHBIX COOPOK MEXKAY CO00 M 00pa3oBaHMs KacKaJI0B (MU CTYTICHEH)
C TEJIBIO TIOCTENIEHHOTO JIOCTIKEHHUST 00JIee BRICOKOTO OOOTAICHUS W U3BJICUCHUS
"mpoagykta” wm "xBoctoB" UFs u3 auddy3moHHBIX KackaloB. Beuny
BBICOKOMHEPIIMOHHBIX ~ XapaKTepUCTUK  Au(PPy3MOHHBIX  KackagoB Jiro0Ooe
mpephiBaHie MX padoThl, OCOOCHHO WX OCTAHOBKA, MPHUBOISAT K CEPHE3HBIM
nocneAacTBusiM.  CremoBaTesibHO, Ha Ta30au((y3UOHHONW YCTAaHOBKE Ba)KHOE
3HaYCHWE HUMCEIOT CTPOro€ M TIIOCTOSHHOE TIOJJEp)KaHHEe BaKyymMa BO BCEX
TEXHOJIOTUYECKUX CHCTEMaX, aBTOMATHYeCKas 3allliTa OT aBaphid W TOYHOE
ABTOMAaTUYECKOE pETyJIHpOBaHHE IOTOKA rasa. Bce »T0 mpuBOmMT K
HEOOXOJUMOCTH OCHAIICHHUS YCTAHOBKH OOJIBIIUM KOJWYCCTBOM CHEIIHABLHBIX
W3MEPUTENBHBIX, PETYJMPYIONINX U YIPABISIOIIUX CUCTEM.

Oo6bruno UFg mcmapsiercss U3 HMUIMHIPOB, MMOMENICHHBIX BHYTPH aBTOKIJIABOB, U
mogaeTcss B razoo0pasHoil ¢opmMe K BXOAHBIM TOYKaM Yepe3 CHCTEMY
KOJJIEKTOPHBIX TPyOONpPOBOAOB Kackaja. "lMIponyxt" u "xBoctel" UFs,
MOCTYTAIOLINE M3 BBIXOJHBIX TOUEK B BHJIE I'a3000pa3HBIX MOTOKOB, MPOXOIST
yepe3 CHUCTeMY KOJUICKTOPHBIX TpPyOOIpPOBOJOB Kackaaa JMOO0 K XOJIOJHBIM
JIOBYIIKaM, JTUOO K KOMIIPECCOPHBIM CTAaHIUSAM, e Ta3o00pasHbiii moTok UFg
CKMKAETCS W 3aTeéM [OMEUIAeTCs B COOTBETCTBYIOLIME KOHTEHHEpH [UIs
TPAHCHOPTUPOBKH MK XpaHeHUs. [lockonbKy razoauddy3noHHas ycTaHOBKA IO
oOorameHno WMeeT OOoNbIIoe KOJMYECTBO ra3oau((y3uOoHHBIX  COOPOK,

14



5.4.1.

5.4.2.

5.4.3.

5.4.4.

COOpaHHBIX B KacKaJbl, CO3JAIOTCI MHOTOKHWJIIOMETPOBBIE KOJUIEKTOPHBIC
TPYOOIIPOBOJIBI KACKAIOB C THICSIYAMH CBApHBIX IIIBOB, MPHYEM CXE€Ma OCHOBHOM
YaCTH MX COCJANHEHNH MHOTOKpPATHO MOBTOpseTca. O0opynoBaHue, KOMIIOHEHTHI
U CHCTEMBI TpyOONPOBOJOB H3TOTOBISIOTCS C COOJNIONCHHEM  BBICOKHX
TpeOOBaHUH K BaKyyM-IIOTHOCTH M YHCTOTE OOPaOOTKH.

CucreMbl mogaun/cucTeMbl 0TBOAA ""MPOAYKTA'" M ""XBOCTOB"'

CrnennanpHO TpeIHAa3HAaYCHHBIE WM  TOATOTOBJICHHBIE — TEXHOJIOTUYECKHUE
cucTeMbl, criocoOHble padorars npu nasinenun 300 [1a (45 ¢yHT/KB. MI0iiM) wiu
MEHee, BKITIoYasi:

NUTAIOIIME aBTOKJIABBI (MM CHCTEMBI), UCTONb3yeMble st nmonaun UFs B
ra3oaudy3uoHHBIC KaCKa/Ibl,

necyOnumaropel (MM XOJIONHBIE — JIOBYIIKH), HCIOJIb3yeMbIC  JUIS
BeiBesieHHst UFg 13 razonn¢y3noHHBIX KacKaloB,;

cranuuu oxwkenus, rae UFs B razoobpasznoit ¢opme u3 Kkackana
CKUMAETCS U OXJIAXKIAETCS 70 )KUKOTO COCTOSIHUS,

CTaHIMM '"TPOAYKTa" WJIM 'XBOCTOB", HCIIOJIb3YE€MBbIE [UIsl NEPEMEILEHUs
UF¢ B KOHTEHHEPHI.

CucremMbl KOJIEKTOPHBIX TPYOONIPOBOI0B

CrnenuanbHO MpeaHa3HAUYCHHBIC WM MOJATOTOBJICHHBIE CUCTEMBI TPYOOIpPOBOOB
M CHUCTEMBI KOJUIEKTOpoB i yaepxkanus UFs BHyTpu ra3oauddy3rmoHHBIX
KacKaJoB. OTa CeTh TPYOONPOBOJOB OOBIYHO MPEICTABISACT COOOM CHUCTEMY C
"MBOMHBIM" KOJUIEKTOPOM, TA€ Kaxzaas sueiika COeIMHEHa C KaXAbIM U3
KOJIJIEKTOPOB.

BakyymHuble cucTeMbl

a)  CoemuanapHO  TpEIHA3HAYCHHBIC WM  MOATOTOBICHHBIC  KPYITHBIC
BaKyyMHBIC MAaruCTpajid, BaKyyMHbIC KOJUIEKTOPHl M BaKyyMHbBIE HACOCHI
IPOM3BOIUTEIBHOCTEI0 5 MY /MuH (175 dyT/MuH) miu Goee.

b)  BakyyMmHble Hacochl, CHENMaJbHO IpEeIHA3HAUCHHBIC [UIi pabOTHl B
copepkameii UFs atMocdepe M W3rOTOBICHHBIE W3 ATIOMHHUS, HHUKEIS WIN
CIIaBOB, conepxkamux Oonee 60% HMKENS WIM HOKPBITBIE UMH. ODTH HACOCHI
MOTYT OBITh WJIM POTAIIHOHHBIMH, WJIA TIOPITHEBBIMU, MOTYT UMETH BBITECHSIOIIHE
U (ropHcTOyTIEpOAHbIE YIUIOTHEHHS, a TaKke B HUX MOTYT HPUCYTCTBOBATH
crienraIbHbIe Paboure KUIKOCTH.

Cneunanbﬂme CTOIIOPHBIC U PEryJUPYHOIIHUE KIIaAllaHbI

CrnenmanbHO  TIpeJHA3HAYCHHBIE WM  TIOATOTOBJICHHBIE  py4YHBIE WU
ABTOMATHYECKHE CTOMOPHBIC W PETYJUPYIONIAE KIANaHbl CHWIb(QOHHOTO THIIA,
u3rotoBieHHble u3 croiikux k UFg matepuanos, nuamerpom ot 40 mo 1500 mm
(1,5 mo 59 nroitMOB) JIs1 YCTAHOBKM B OCHOBHBIX M BCITOMOT'ATEIBHBIX CHCTEMAax
razoaudy3MOHHBIX YCTAHOBOK 110 000TAIICHHIO.
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5.4.5.

5.5.

Macc-cneKTpoMeTpbl/MCTOYHMKH HOHOB 1uisi UFg

CrenpanbHO TpeIHA3HAYEHHBIC WM TMOATOTOBICHHBIE MArHUTHBIC WU
KBaJIPYIIOJIBHBIE MAaCC-CIICKTPOMETPHI, CIOCOOHBIE MPOU3BOIUTH MPSIMOU
oTOop mpob mojgaBaeMol Macchl, "'MPoayKTa" WM "XBOCTOB" W3 Ta30BBIX
notokoB UFs u obmagatonyie TOTHBIM — HAOOpOM  CIEIYIOIIMX
XapaKTePUCTHK:

1. yAenbHas pa3periaronias crnocoOHOCTh 1Mo macce cBblie 320;

2. COACPIKAT UCTOYHUKH MOHOB, U3TOTOBJICHHBIC N3 HUXPOMA UJIW MOHEJIA WA
3alIMIICHHBIC TOKPBITUEM U3 HUX, WU HUKCIIMPOBAHHBIC,

3. COJIepKaT MOHU3AIMOHHBIC HICTOYHUKHA ¢ OOMOApIMPOBKOM DJIEKTPOHAMU;
4, COJIEPIKAT KOJUICKTOPHYIO CUCTEMY, TIPUTOTHYFO JIJIST M30TOITHOTO aHAJIHN3a.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncnenHoe BbIlie 00OPYAOBAaHHE BCTYIMAET B HEMOCPEACTBEHHBIH KOHTAKT C
TexHojorndeckuMm razoM UFs, 100 HEMOCPEeNCTBEHHO peryaupyeT IOTOK B
mpenenax Kackaga.  Bce TOBEpXHOCTH, KOTOpBIE BCTYMAIOT B KOHTAKT C
TEXHOJOTMYECKMM Ta30M, IIEJIMKOM H3rOTaBIMBAIOTCA M3 cToikux K UFg
MaTepUAIIOB WJIM TOKPBIBAIOTCS MMHU. [l 1iesied pasnesioB, OTHOCSINUXCS K
ra3oauQy3MoHHBIM yCTPOHCTBaM, MaTepuanbl, Koppo3uecroiikue k UFg,
BKJIFOUAIOT HEPXKABEIONIYIO CTallb, AJIFOMHHHMA, QFOMHHUEBBIC CIUIABBI, OKCH/I
QTFOMUHUS, HUKEJh WIN CIUIaBbl, comepkamue 60% wmnm Oonee HUKENS, a TaKKe
croiikue Kk UFg TOTHOCTBIO PTOpUpPOBAHHBIC YTIICBOOPOIHBIC TIOJIUMEPHI.

CHeHHaﬂbHO NpeaHasHAYCHHBIC HJIHA noAroTOBJICHHBIC CHUCTEMBI,
060pyz[()Ba}me H KOMIIOHEHTBbI JIfd HCHOJbB30BAHMSA Ha YCTAHOBKaXx
AIPOAUHAMHUIECCKOIO oﬁorame}mﬂ.

BBOJAHOE 3AMEYAHUE

B mpomeccax aspoamHamMuyeckoro oboramieHus cMech razooopasnoro UFs u
Jerkoro raza (BOAOPOJX WJIM TENWH) CKUMAETCS M 3aTeM IPOIYCKaeTcs yepes
pas3lesAomye JJIEMEHTH, B KOTOPBIX M30TOIMHOE pa3ieieHUE 3aBEepIIAcTCs
MOCPEACTBOM MOJy4eHUs OONBIIMX IEHTPOOSKHBIX CHJI 10 T'€OMETPHUHU
KPUBOJMHEHHONW CTEHKHM. YCIEHIHO pa3padoTaHbl JiBa Ipolecca 3TOro THIIA:
IpoIecC COIUIOBOTO pasfelieHHs] W Ipolecc BuUXpeBod TpyOku. [lis oboux
mponeccoB OCHOBHBIMH KOMIIOHCHTaMH KaCkaga pasaciiCHus  ABJIAIOTCA
IMUTMHIPUYECKHE  KOpIyca, B KOTOPBIX  pa3MENIeHbl  CIICIHAbHBIC
pa3enuTeNbHbIC  AJIEMEHTHI  (COmla WM  BHXpEBbIe TpPYOKH), Ta30BbIC
KOMIIPECCOPHI M TEIUIOOOMEHHUKHU ISl yJaJIeHUs] 00pa3yrolierocss npu CXKaTHU
terua.  J{Is adpoAMHAMUYECKHX YCTAaHOBOK TpeOyeTcs LeNblil psf TaKux
KacKaJioB, TaK YTO HX KOJMYECTBO MOXET CIy)KUTh BaKHBIM yKa3aTeleM
KOHEYHOTO HCHOJb30BaHMsA.  [IoCKONBKY B a’pOAMHAMHYECKOM IIpOLecce
ucnonb3yercsi UFs, moBepxHOCTH Bcero o00opynoBaHHs, TpyOONpOBOAOB H
U3MEPUTEIBHBIX MPUOOPOB (KOTOpBIE BCTYMAIOT B KOHTAKT C Ta3oM) JOJDKHBI
M3rOTaBIMBATHCS W3 MAaTEPHAIOB, COXPAHSIOMNX YCTOMYMBOCTh MPU KOHTAKTE C
UFs.
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5.5.1.

5.5.2.

5.5.3.

[NOACHUTEJIbBHOE 3AMEYAHUE

[lepeuncieHnple B~ HACTOSIIEM  pasleie  DJIEMEHThI  BCTYMAlOT B
HEMOCPEICTBCHHBI  KOHTAaKT C  TexHojormdeckuMm razom UFg  mmbo
HETIOCPEICTBEHHO PEryJIMPYIOT TOTOK B Ipenenax Kackaga. Bce MoBepXHOCTH,
KOTOpBIe BCTYHaIOT B KOHTAaKT C TCXHOJIOTHYCCKUM ra3oM, ICJIINKOM
N3TrO0TAaBJINBAKOTCA U3 CTOfIKPIX K UF6 MaTepI/IaJ'IOB, WA 3allIUIIICHBI HOKpLITI/IeM nu3
TaKUX MaTepHAJIOB. Jis  menei pasmena, OTHOCSIIETOCS K 3JEMEHTaM
a’pOJIMHAMHUYECKOTO  oOoramieHus, Koppo3uecroiikue kK UFg Martepuainsl,
BKJIIOYAIOT MElb, HEPKABCIOLIYIO0 CTallb, AJIOMUHUN, AJIOMUHHEBBIE CILUIABBI,
HUKEJIb WIH CIUIaBhI, coaepxkarue 60% wumm Oojee HUKENS, a TaKkKe CTOUKHE K
UFs momHOCTBIO (DTOPHPOBAaHHBIE YTIIEBOIOPOIHBIC MTOJMMEDHI.

Pa3zpeauTebHbBIE COIIA

CrienuaibHO TIpeIHA3HAYCHHBIC WM TOATOTOBIICHHBIC Pa3Je/IUTEIbHBIC COIIa U
uX cOopku. PazjenuTenbHBIE COIMIA COCTOSAT W3 INEJICBUIAHBIX H30THYTHIX
KaHaoB ¢ paaumycoMm wusruba menee 1wmm (oObrano or 0,1 g0 0,05 mm),
Koppo3uecTorknx K UFg, 1 UMEIONNX BHYTPEHHIOIO PEXKYIYI0 KPOMKY, KOTOpas
paszelsieT MPOTEKAIOIINI Yepe3 COIIo ra3 Ha JiBe (ppakiiuy.

Buxpesbie TpyOku

CrnenuanbHO MpeaHa3HAUEHHBIE WM TOATOTOBJICHHBIE BUXPEBBIE TPYOKH M HX
coopku. BuxpeBble TpyOKM HMMEIOT IWJIMHAPUYECKYIO WM KOHYCOOOpa3HYIO
dhopmy, U3TOTOBICHBI U3 Koppo3uecTorkux K UFg MaTepuanoB WM 3amluIIEHbI
MOKPBITUEM M3 TaKMX MaTepuanoB M umeroT auamerp ot 0,5 cMm 10 4 oM mpu
oTHOWEeHUH UMHBI K nuamerpy 20:1 wnm MeHee, a Takke OJHO Wid Oosee
TaHTEHIIMAJIFHOE BXOJHOE OTBEpCTHE. TpYyOKH MOTYT OBITH OCHAIICHBI OTBOJAMH
COIUIOBOTO TUIIA HA OHOM MJIM Ha 00OUX KOHI[aXx.

I[NTOACHUTEJIbBHOE 3AMEYAHUE

[TuTarenbHbIA Ta3 MOCTYyMAaeT B BHUXPEBYIO TPYOKy IO KacaTeNbHOH C OJHOTO
KOHIIA WM 4Yepe3 3aKpy4yuBAIOIIME JIONATKA WM 4Yepe3 MHOTOYHCIICHHBIE
TaHT€HI[MAJIbHBIE BXOJIHbIE OTBEPCTUS B/I0JIb TPYOKH.

Kommnpeccopsl u ra3oayBKu

CHGHI/IEUH)HO NpEeaAHa3HAYCHHBIC WJIM IMOATOTOBJICHHLIC OCCBBIC, HeHTpI/Iq)Y)KHI)Ie
WM O0ObEMHBIE  KOMIIPECCOPHI ~ WJIM  Ta30[yBKH, H3TOTOBJCHHBIC W3
KopposuecToiikux k UFg MarepuaaoB, WM 3allUIICHHBIE TTOKPHITHEM M3 TAKHX
MaTepHUaIoB, TPOU3BOJUTEILHOCTHIO HA BXOJAC 2 M /MuH un Gollee cMecH UFs u
HeCyIiero ra3a (BoI0pOI HIIH TeINA).

I[NTOACHUTEJIbBHOE 3AMEYAHUE

Takue koMmpeccopsl U ra30AyBKH OOBIYHO UMEIOT Tiepemnas AaBienus ot 1,2:1 no
6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

YninoTHeHusl BpallalOIIMXCsl BAJIOB

CrenuanabHO NpeaHa3HaYCHHBIC HIIH MOJITOTOBJICHHBIE YIUIOTHEHHSI
BpAIAIOIINXCS BAJIOB, YCTAHOBJIEHHBIC HA CTOPOHE MO/a4Yd U HA CTOPOHE BBIXOJIA
JUTsl YIUIOTHEHUS BaJla, COEAMHSIONIET0 POTOP KOMIIPECCOpa WK POTOP T'a30/1yBKU
C MPUBOJHBIM JIBUTATENIEM, C TEM YTOOBI 00ECIICYNTh HAJACKHYIO TePMETH3AIIHIO,
MPEAOTBPAIIAIONILYI0 BBIXO TEXHOJOTUUYECKOTO Ta3a WM HaTeKaHUE BO3AyXa WU
YIUIOTHSIOIIETO Ta3a BO BHYTPEHHIOID KaMepy KOMIIpeccopa WM Ta30yBKH,
KoTopas 3anonHeHa cmechio UFg 1 Hecymiero rasa.

Teny1000MEeHHUKH JJI51 OXJIAKICHUS ra3a

CrenuanbHO TpeqHa3HAYCHHBIE WU  TMOATOTOBICHHBIE  TEIIOOOMEHHHKH,
M3TrOTOBJICHHBIE M3 KopposuecTokux kK UFg maTepuanoB unm 3amuiieHHbIE
MOKPBITUEM U3 TAKUX MATEPUAIOB.

Ko:xyxu pa3iensiiomux 3JieMeHTOB

CrenunanbHO NpeAHA3HAUYEHHbIE WIM IOJATOTOBJIEHHBIE KOXYXH pa3felsioInX
AJIEMEHTOB, W3TOTOBJIEHHbIE M3 Koppo3uecToWkux Kk UFs marepuanoB wunum
3alIMIIEHHBIX MOKPBITHEM U3 TaKUX MaTepuaioB, A IOMEIIEHUS B HUX
BUXPEBBIX TPYOOK MIIM PA3/IEIUTENIbHBIX COMEIL.

[MTOACHUTEJIbHOE 3AMEYAHUNE

Ot KOXYXHW MOT'yT MPCACTABJIATH CO6OI>'I MUIMHAPHUYCCKUC KaMEPbl JUaMETPOM
6omnee 300 mm u gymmHOK 60stee 900 MM MM IPSIMOYTOJIBHBIE KaMePhl CPAaBHUMBIX
pasMepoB U MOTYT OBITh MPEIHA3HAYCHBI JIJISI YCTAHOBKU B TOPU30HTAILHOM HITH
BCPTUKAJIBHOM ITOJIOKCHUH.

CucreMbl ogaun/cucTeMbl 0TBOAA ""MPOAYKTA" M ""XBOCTOB"'

CnenyaibHO  MOpeJHAa3HAYECHHbIE WM TOJATOTOBJIEHHBIE  TEXHOJOTMYECKUE
CUCTEeMBI Wi 000py0BaHKE I 000TaTUTENBHBIX YCTAHOBOK, U3TOTOBJICHHBIE U3
KopposuecToikux kK UFg mMaTepuaioB Wiy 3allMIIEHHBIX TOKPBHITUEM W3 TaKHUX
MaTepUaIOB, BKIIFOYAIOLIKE!

a) IIUTAOIINEC AaBTOKJIABBI, II€YHU HWJIN CUCTCMBI, I/ICHOJ'H)SyeMLIe IJIs T1ogadyu
UF¢ s mporiecca ooramieHus;

b)  nmecyGnumatopel (MM XOJODHBIC JIOBYIIKH), HCIHOJB3yEeMbIC IS
BhIBesieHUs HarpeToro UFg M3 mporiecca oboramieHus s MOCIeIy0ero
HepEMEIIICHHS

c) CTaHIIMM OTBEPXKICHUS WM OXFDKCHUS, WCIOJb3yeMbIC IS BBIBCICHUS
UFs u3 mporiecca oboramienust mytem cxaTus u nepeBona UFg B KHUIKyIO
WK TBEpAYyIo hopmy;

d) CTaHIMM "TpoAyKTa' Wi "XBOCTOB", HCIOJb3yeMble ISl MepeMelleHuUs
UF¢ B KOHTEHHEPBL.

CucreMbl KOJUIEKTOPHBIX TPYOONIPOBO10B

CrenanbHO NpeJHa3HAYCHHbIE MM MOATOTOBJIEHHBIE CHUCTEMBI KOJJIEKTOPHBIX
TpyOOIPOBOJOB, M3TrOTOBIIEHHBIE U3 Koppo3uecTokux k UFg marepuanoB wuimu
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5.5.0.

5.5.10.

5.5.11.

5.5.12.

3aIIUIICHHBIE TTOKPBITUEM U3 TAaKMX MaTepuayioB, s yaepxkanus UFg BHyTpu
a’pOAMHAMUYECKUX KAacKaJoB. OJTa CeTb TPyOONpOBOJIOB OOBIYHO MPEACTABISAET
coboii cuctemMy ¢ "TBOHWHBIM' KOJUIGKTOPOM, TJ€ KaKIbI KackaJ WJIM Tpymma
KaCKaJIOB COeTUHEHBI C KAXK/IBIM U3 KOJIJIEKTOPOB.

BaKyyMHI)Ie CHUCTEMBI U HACOCBI

a) CrenuanbHO TpeIHAa3HAUYCHHBIC WM IIOJrOTOBJICHHBIC BaKyyMHBIC
CHCTEMBI, TIPOM3BOIUTEIBHOCTBIO HA BXOAE 5 M/MUH M GOliee, COCTOSIIHE H3
BAaKyyMHBIX Marucrpajeid, BaKyyMHbIX KOJUIEKTOPOB M BAaKyyMHBIX HacocoB, U
IpeHa3HaueHHble 11 paboThl B conepkamux UFg ra3oBbIx cpenax.

b) BakyymHbIe HAacOCHI, ClIeMANIbHO MPeAHA3HAYEHHBIE WM TIOITOTOBJICHHBIE
wis pabotel B comepkammx UFg Ta30BBIX cpemax HW W3TOTOBJICHHBIC W3
Koppo3uecTokux k UFg mMaTepraioB WM 3allMIEHHBIX TOKPBHITHEM W3 TaKHUX
MaTepuaaoB. B 3TUX Hacocax MOTYT HCIOJB30BaThCs (HTOPUCTO-YTICPOIHBIE
VIUIOTHEHUS H CIICIUATBHBIE pa0OUYne KUTKOCTH.

CrnenmnanbHble CTONOPHBbIE U PeryJHpyoLIHe KIaNaHbl

CrnenuanbHple  TpEJHA3HAYCHHBIC WM  [OATOTOBICHHBIC  PYYHBIC  WIH
aBTOMAaTHYECKHE CTONOPHBIE W PETYJUpYIOIINE KIAnaHbl CHIb()OHHOTO THIIA,
HN3TOTOBJICHHBIC W3 KOppO3H€CTOfIKPIX K UF6 MaTepI/IHOB WJIN 3allUIICHHBIC
MMOKPBITHEM U3 TaKuxX Marepuaios, auameTpoM oT 40 go 1500 mm a1t MOHTaXKa B
OCHOBHBIX ¥ BCIIOMOTATEIIbHBIX CHUCTEMax YCTAaHOBOK a’pOJUHAMHYECKOTO
oborareHus.

Macc-cneKkTpoMeTpbl/MCTOYHHKH HOHOB 111 UFg

CrenuanbHO TpeqHAa3HAYCHHBIE WM  TOJATOTOBICHHBIE MArHUTHBIE  WJIU
KBaJPyHOJIbHbIE MacC-CHEKTPOMETPHI, CIIOCOOHBIE MPOM3BOIUTH HPSMOM OTOOP
po06 mojaBaeMoil Macchl, "poaAyKTa' WiK "XBOCTOB" U3 ra3oBbix NOoToKOB UFs n
oOJaaroniye MoJIHBIM HAOOPOM CIIETYIONINX XapaKTePUCTHUK:

1.  yxpenpHas pa3perraromasi ciocoOHOCTh o Macce cBbime 320;

2. COACPKAT UCTOYHUKH MOHOB, U3TOTOBJICHHBIC U3 HUXPOMA UJIM MOHCJIA WA
3aIIUIICHHBIC IIOKPBITUECM M3 HUX, UM HUKCIHMPOBAHHBIC,

3. coJiepKaT MOHNU3AMOHHBIE UCTOYHUKU C OOMOApIMPOBKON AIIEKTPOHAMH;
4. COZIEPIKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOTHYIO /ISl HU30TOITHOTO aHAIN3a.
Cucrembl otaenenuss UFg oT Hecylero raza

CrnenpaJibHO  TpeIHA3HAYCHHBIC WJIM  TIOJITOTOBJICHHBIE  TEXHOJOTHYECKHE
cuctembl 1uist otaenenust UFg ot Hecymero raza (Bogopo/ia Wity renus).
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5.6.

[NOACHUTEJIbBHOE 3AMEYAHUE

OTU cucTeMbl TpenHa3Ha4deHbl 7S cokpaimieHus cogepxanus UFg B Hecyiem
ra3c nao OI[HOI>'I YaCTh Ha MHUIUIMOH HJIM MCHEC W MOTI'YT BKIIIOYAThb TaKOC
obopyioBaHue, KaK:

a) KPUOTEHHBIC TEIJIOOOMEHHUKH W KPUOCETapaTOphl, CIIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wiu Menee, win

b) OJIOKH KPHOTEHHOI'0 OXJIAKICHHS, CIIOCOOHBIE CO3/[aBaTh TEMIIEPATY PhI
-120°C wnu MeHee, Uu

c) OJIOKM pa3eiUTENbHBIX COMEN WIN BUXPEBBIX TPyOok st otaenenus UFg
OT HECYILEro rasa, uiu

d)  xomomusie noBymku UFs, criocoGubie co3maBars Temmeparypsi -20°C wiu
MEHee.

CnenMajibHO  NpeJHA3HAYEHHbIe MJIHM  MOATOTOBJIEHHbIE  CHCTEMBlI,
000opy/i0BaHHMEe W KOMIOHEHTbI /Jisi HCHOJb30BAHMS HA YCTAHOBKaX
XHMHYECKOro 00MeHAa WM HOHOOOMEHHOI0 000raneHus

BBOJIHOE 3AMEYAHUNE

HesnauutenbHoe pa3nuune M30TONOB ypaHa MO Macce MPUBOAHUT K HEOONIBIIUM
W3MEHEHUSIM B  PaBHOBECHUM XMMHUYECKHUX  pEaKIHUil, KOTOpble MOTYT
WCIIONIb30BaThCS B KAue€CTBE OCHOBBI ISl pPa3lClICHUs M30TOMOB. Y CIIEIIHO
pa3paboTaHO JBa TpoIecca: JKUIKOCTHO-)KHIKOCTHBIA XUMUYECKHA OOMEH H
TBEPAO-KUIKOCTHBI MOHHBII OOMEH.

B mporecce XKMIKOCTHO-KHIKOCTHOTO XHMHYECKOTO OOMEHa B MPOTHBOTOKE
MPOKUCXOJUT B3aMMOJICHCTBHE HECMEIINBAIOIIUXCS JKUAKUX (a3 (BOTHBIX WK
OpPraHMYecKuX), 4TO MNPUBOIUT K dS(D(DEKTy KacKaaupOBaHUs THICSY CTaaWi
pasnenenusa. BopgHas (asza cocTtouT W3 XJopuAa ypaHa B PacTBOPE COJISTHOM
KHCJIOTBI, OpraHuyeckas (a3a COCTOMT W3 IKCTpareHTa, COACPIKAIIETO XJIOPHU]I
ypaHa B OpraHHYECKOM pPacTBOPHUTEIE. KoHTakTHBIMU ~ QuIbTpaMU B
Pa3ACIUTCIIBHOM KAaCKaJA€ MOTYT ABJIATHCA KUAKOCTHO-KUIAKOCTHBIC OGMGHHBIC
KOJIOHHBI (TaKl/Ie, KaK HMMITYJbCHBIC KOJOHHBI C CCTYAThIMH TapeJ'IKaMI/I) NN
KUIKOCTHBIC IIEHTPU(YKHBIE KOHTaKTHbIe GuiabTpel. Ha 000ux KOHIax
pa3ienuTeIbHOTO Kackaja B IENsAX obOecriedyeHus: peduirokca Ha KaXJIOM KOHIIE
HEOOXOJMMBI XHMHYECKHE TpeBpalieHus (OKUCICHHE H BOCCTAHOBJIICHUE).
I'naBHas 3ala4a KOHCTPYKOHUU COCTOHUT B TOM, 4TOOBI HE JOMMYCTUTD 3arpsa3HCHUs
TEXHOJIOTUYECKUX TMOTOKOB HEKOTOPHIMH MOHAMHU METAUIOB. B cBsizn ¢ 3TUM
HCIIOJIb3YIOTCS TJIACTHUKOBBIC, TMOKPBIThIC IUIACTUKOM (BKIIFOYAs MPUMEHCHHE
(TOPUPOBAHHBIX  YTJICBOAOPOAHBIX IOJUMEPOB) H/HIM TOKPBITHIC CTEKIOM
KOJIOHHBI U TPyOOIIPOBO/BI.

B TBepao-KUIAKOCTHOM HOHOOOMEHHOM Ipoliecce OOOTameHHe JTOCTHTaeTCs
MOCPEACTBOM acopOIu/qecopOny ypaHa Ha CHCHUAIBLHOH, OYeHb OBICTPO
NEUCTBYIOMEH HOHOOOMEHHOW cMone wim ancopbentre. PactBop ypaHa B
COJISIHOM KHCIIOTE ¥ JpyTHe XUMHYECKHE pEarcHThl TPOIYCKAIOTCS dYepes
MUIMHAPHUYICCKUC OGOI‘&THTCHBHBIG KOJIOHHBI, COACPKAIIHUEC YIIJIOTHCHHBIC CJIOU
ancopbOenTa. Jlis momnep:kaHusi HEMPEPHIBHOCTH MpoLiecca He0OXOAMMa CUCTEMa
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5.6.1.

5.6.2.

5.6.3.

pedutokca B IENsAX BBHICBOOOXKACHUS ypaHa U3 aJCOpOEHTa OOpaTHO B >KUIKHI
MOTOK, C TE€M YTOOBI MOXHO OBLIO coOpaTh "mpomykT" u "XBOCTHI'. DTO
JOCTUTAETCAd IyTEM HCIOJB30BAaHUS MOAXONALINX XUMHUYECKHUX pEareHTOB
BOCCTAHOBJICHUSA/OKHMCIICHUS,  KOTOpPbIE  TOJHOCTBIO  PETCHEPUPYIOTCS B
pa3fenbHBIX BHEUIHMX METISX M KOTOPhIE MOTYT YAaCTMYHO PEreHepUpOBATHCS B
CaMHX W30TOIHBIX pa3JEIUTENFHBIX KOJOHHAX. lIpucyTcTBHEe B Tmporecce
ropsSYuX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJSHOW KHCIOTHI TpeOyeT, 4ToObI
o0opysoBaHHWE OBLIO HM3TOTOBIEHO U3  CIEHUATBHBIX  KOPPO3HECTOMKUX
MaTEepHAJIOB WJIH 3aLUIIEHO TOKPHITUEM U3 TAKUX MAaTEPHAJIOB.

KHAKOCTHO-KUAKOCTHbIE 00MEHHbIE KOJIOHHBI (XUMHYECKHI 00MeH)

[IpoTHBOTOYHBIE KUIKOCTHO-)KUJIKOCTHBIE OOMEHHBIC KOJIOHHBI, HMEIOIIUE
MEXaHUYECKUH CHIIOBOW BBOJ (T.e. HWMIIYJIbCHBIC KOJIOHHBI C CETYATHIMU
TapesiIkaMM, KOJIOHHBI C TapeJIKaMH, COBEpPIIAIOIIMMU BO3BPATHO MOCTyNATEIbHbIE
JBMDKCHUS, M KOJIOHHBI C BHYTPSHHUMH TYPOUHHBIMUA CMECHUTEIISIMHU), CIICHUATBHO
MpelHa3HaYeHHblE WM  TOJATOTOBIGHHBIE 1 oOoramieHHs ypaHa C
UCTIOJIB30BAHUEM TIPOLECCa XMMHUYECKOro OOMEHa. JUis  KOppO3MOHHOM
YCTOWYMBOCTH K KOHIIEHTPUPOBAHHBIM pacTBOpaM COJISIHOM KHUCJIOTBI 3TH
KOJJOHHbl M MX BHYTPEHHUE KOMIIOHEHTHl M3IFOTOBJICHBl M3 MOAXOMSIINAX
IUTACTUKOBBIX MaTepuanioB (Takux, Kak (TOPUPOBAHHBIC YTIIEBOJOPOIHBIC
MOJUMEPBI) WM CTCKJIA WM 3allUIICHbl TOKPHITHEM M3 TaKUX MaTepHAJIOB.
Kononnsl crnpoektupoBanbl Ha Kopotkoe (30 cexkyHn wim MeHee) Bpems
MIPOXOXK/ICHMSI B KacKaJe.

HenTpudyxubie JKUJKOCTHO-KHAKOCTHbIE KOHTAKTHBbIE GuabTpbI
(XumMuYecKuii 00MeH)

LenTpudyxHbie >KUIKOCTHO-)KUJIKOCTHBIE KOHTAKTHBIE (DHUIBTPHI, CHELUAIBHO
IpeJHAa3HAYCHHbIE WM  [OATOTOBJIEHHbIE JUIsI  OOOramieHus ypaHa C
HCMOJIb30BAaHUEM IIpOIlecca XUMHUUECKOro oOMeHa. B TakuMX KOHTaKTHBIX
GWIbTpax MCIONB3YeTCs BpaLICHHUE AJS TOJYYEHHUS OPraHMYECKUX U JKUAKHX
MIOTOKOB, a 3aTeM IIEHTPOOEKHast Cuiia Juis pasaeneHus ¢a3. s koppo3noHHOM
CTOMKOCTH K KOHLICHTPUPOBAaHHBIM PAacTBOpPaM COJSHOM KHMCIJIOTBI KOHTAKTHBIE
GWIBTPBl M3rOTABIMBAIOTCS W3 COOTBETCTBYIOIIMX IUIACTUKOBBIX MAaTepHajoB
(Takux, Kak (TOPUPOBAHHBIC YIJICBOJOPOJHBIC TOIUMEPBI) WM TOKPHIBAIOTCS
UMH WK cTekioM. LleHTpudykHble KOHTAKTHBIC (DMIBTPHI CIIPOSKTUPOBAHBI HA
kopoTkoe (30 cekyH[ Win MeHee) BpeMsl IPOXOXKICHHS B KacKasie.

CucreMbl 1 000pyI0BaHHE VIS BOCCTAHOBJIEHHUsI ypaHa (XMMHYECKHii 00MEH)

a) CrernuanbHO  MpeIHA3HAYCHHBIC  WJIH  TOATOTOBJICHHBIC  SIYCHKH
3JEKTPOXUMHUUYECKOTO BOCCTAHOBJIEHUS /JIi BOCCTAaHOBJICHHS ypaHa W3 OJHOIO
BAJICHTHOTO COCTOSIHHSI B JIpyroe i oOOTamieHHsl ypaHa C HCIIOIb30BAHHEM
rporiecca XMMUYECKOTO oOMeHa. Marepuabl s4eeK, HaXOAIUecss B KOHTAKTE C
TEXHOJIOTHYECKMMH  pPAacTBOPaMH, JOJDKHBI  OBITh  KOPPO3HUECTOMKHMH K
KOHIICHTPUPOBAHHBIM PAacTBOpPaM COJITHOU KUCIIOTHI.

[TOACHUTEJIbBHOE 3AMEYAHUNE

Katomublii oTCek sSMEMKH MOKEH OBITh CIPOSKTHPOBAH TaKUM OOpa3oM, 4TOOBI
NPEJOTBPATUTh MOBTOPHOE OKHCJICHHUE ypaHa 10 0oJyiee BBICOKOTO BaJCHTHOTO

21



5.6.4.

5.6.5.

cocrostHus. Jlns ynepskaHus ypaHa B KaTOJHOM OTCEKE sS4YEiiKa MOYKET UMETh
HETPOHUIIAEMYI0 TradparMeHHyI0 MEMOpaHy, H3TOTOBJICHHYIO U3 CIICIUATEHOTO
KaTHOHHO-OOMEHHOro Mmarepuana.  KaToq COCTOMT M3 COOTBETCTBYIOLIETO
TBEPJIOTO MIPOBOJIHUKA, TAKOT0, KaK Irpadut.

b) ChoeunanbHO TpeIHA3HAYCHHBIE WM IOATOTOBJICHHBIE CHCTEMBI IS
wsneuennss U™ u3 OpPTaHMYECKOTO TMOTOKA, PEryJupOBaHUS KOHIIEHTPALUU
KHUCJIOTBl U JJIsl 3alOJHEHUS! SYEEK BJIEKTPOXMMHUUYECKOTO BOCCTAHOBIICHUS HA
MIPOU3BOJICTBEHHOM BBIXO/IE KacKaa.

I[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cHCTEMBl COCTOST M3 OOOPYIOBaHUS OSKCTPAKIUH PACTBOPUTENEM JUIs
orronkn U™ u3 oprammdeckoro motoka B JKHAKHI pacTBOp, 06OpYIOBAHHS
BBINIAPUBAHUS W/WIK JPYroro 00OpYyMOBAaHUS JJIsl TOCTHIKCHHS PETYJIHPOBKU U
KOHTPOJISL BOJIOPOIHOTO TTOKA3aTeNs, 1 HACOCOB MJIM JIPYTHX YCTPONCTB IepeHoca
IUIs 3aMIOJTHEHUS STYEeEK JEKTPOXUMHUYECKOro BoccTaHoBNIeHHss. OCHOBHas 3a/1a4a
KOHCTPYKIIMU COCTOMT B TOM, YTOOBI M30€XaTh 3arpsi3HCHHs MOTOKA KHUIKOCTH
MOHAMHU HEKOTOphIX MeTauioB.  CriemoBaTenbHO, T€ YacTH 000pYIOBaHHUS
CHCTEMBI, KOTOpBIE HAaxXOJATCS B KOHTAKTE C TEXHOJOTHYECKHM IIOTOKOM,
U3TOTABIMBAIOTCS K3 COOTBETCTBYIOIIMX MAaTepuanoB (Takux, Kak CTEKJIO,
(GbTOpHpOBaHHBIE YIIEBOJOPOJHBIE MOJIMMEPHI, Cyibdar mnonupeHuna, cyibPoH
nojaudpupa ¥ MPOMHUTAHHBIA CMOJION TpaduT), MM 3alUIICHBI MOKPHITHEM W3
TaKNX MaTepHajoB.

CucreMbl NOATOTOBKH MUTAHUS (XHMHYECKHIT 00MEH)

CrnenpiaibHO  TpeIHa3HAYCHHBbICE  WJIM  TOATOTOBJICHHBICE  CHUCTEMBI  JUISI
MIPOM3BOJICTBA MUTATEIbHBIX PACTBOPOB XJIOpUJA ypaHA BBICOKOM YMCTOTHI JJIS
YCTaHOBOK IO Pa3fieNIeHUI0 U30TOMOB ypaHa METOOM XMMHUECKOro oOMeHa.

[MTOACHUTEJIbHOE 3AMEYAHUNE

DT cHUCTEeMBI COCTOST W3 OOOpYAOBaHUSA sl PACTBOPEHUS, SKCTPAKIUU
pacTBopuTelieM /WM HOHOOOMEHHOTO OOOPYIOBAaHHUS JJIsi OYMCTKH, a TaKXKe
AJIEKTPOJIUTUYECKUX SUEEK JJIsI BOCCTAHOBJICHHUS U™ wm U™ B U, B omx
CUCTEMax MPOU3BOSATCS PaCTBOPHI XJIOPUAA YpaHa, B KOTOPBIX COJAEPKUTCS JIUIIb
HECKOJIbKO YacTeil Ha MHJIJTMOH METAUTMYECKHX BKIIOYEHHM, TaKWX, KaK XpOM,
Kelle30, BaHAAWW, MOJMOIEH W APYTMX JIBYXBAJICHTHBIX WX KATHOHOB WU
KaTHOHOB C OOJbIIed BaJEHTHOCTHIO.  KOHCTPYKIIMOHHBIE MaTepuaibl s
AJIEMEHTOB CHCTEMBI, B KOTOPOHM 0OpabaThIBaeTCs U*  Bricokoi YHUCTOTEI,
BKJIIOYAIOT CTEKJIO, (TOPUPOBAHHBIE YTJICBOJOPOAHBIE MOIUMEpPHI, TIpadur,
MOKPBITHINA MOTHBUHII-CYIb()ATHBIM WIH TOIMIPHUP-CYTb(HOHHBIM TIACTHKOM U
MPONUTAHHBIA CMOJIOM.

CucreMbl OKHC/JIeHHsI ypaHa (XHUMHYeCKUii 06MeH)

CrienpaiabHO TpeTHA3HAYCHHBIC WM MOATOTOBJICHHBIC CHCTEMBI JUIS OKHCICHUS
+3 +4

U™ B U™ s Bo3BpallieHHsI B KacKaj pa3JelicHHs] H30TOMOB ypaHa B Ipoliecce

oboratieHus METOIOM XUMHAYECKOTO OOMEHA.

[NOACHUTEJIbBHOE 3AMEYAHUE
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5.6.6.

5.6.7.

5.6.8.

OTH CUCTEMBI MOT'YT BKJIFOYATh TAKUEC 3JICMCHTHI, KaK.

a) 0o0opyZ0OBaHHE Il KOHTAKTHPOBAHHS XJIOPA W KHCIOPOAAa C BOJHBIMU
s duroeHTaMu U3 00OpYJOBaHUS DPA3JACICHUS H30TOMOB M IKCTPAKIIUH
o0pa3oBaBIierocs U™ B  oOegHeHHBII OpraHMYecKHil IMOTOK,
BO3BPAIIAIOIIUNACS U3 TPOU3BOJCTBEHHOTO BBIXOa KAaCKaa;

b)  obopymoBaHue, KOTOPOE OTACIISAET BOAY OT COJISIHOM KHCIIOTHI, YTOOBI BOJA
Y KOHIICHTPUPOBAHHAs COJISIHAsE KMCJIOTa MOTJIA ObI OBITh BHOBH BBEJICHBI B
IPOIIECC B HYKHBIX MECTax.

BoicTpo pearnpywinue HOHOOOMEHHbIE CMOJIbI/aIcOpOeHTbI (MOHHDBI 00MeH)

BeicTpo pearupyromnme MOHOOOMEHHBIE CMOJIBI WM aJCOPOEHTHI, CHEIUATBHO
NpeJHa3HAuYCHHbIE WM  IOATOTOBICHHBIE sl oOoramieHust ypaHa C
UCTOJb30BAaHUEM TIPOIlEcCa HOHHOTO OOMEHa, BKIIIOYas IOPHUCTBIE CMOJIBI
MaKpOCETYaTON CTPYKTYpPbI U/WIIK MEMOpaHHBIE CTPYKTYPbI, B KOTOPBIX aKTHBHBIC
TPYIIBl  XMMHYECKOTO0 OOMEHa OrpaHHWYeHBbl IOKPHITHEM HAa MOBEPXHOCTU
HEaKTUBHOM TMOPHCTON BCIIOMOTATENbHOW CTPYKTYpPbI, H JIPYyTrue KOMIIO3UTHBIC
CTPYKTYpHI B JI000# mpuemieMoil (opme, BKIIOYAs YaCTUIBI BOJIOKOH. OTH
HOHOOOMEHHBIE CMOJIBI/acOpOCHThI MMEIOT nuameTpbl 0,2 MM WIH MEHee U
JIOJDKHBI ~ OBITh XMMHUYECKHM CTOHKMMH 110 OTHOIICHHIO K PacTBOpaM
KOHLICHTPHUPOBAHHOM  COJITHOM KHCIIOTBI, @ TaKXe JOCTaTOYHO MPOYHBI
¢usnvecku, ¢ TeM 4TOOBI MX CBOWCTBA HE YXYIIIAIUCh B OOMEHHBIX KOJOHHAX.
Cmoutb1/afcopOCHTBI  CIICIMATBHO TIPEIHA3HAYCHBI ISl TOJTYYCHHS KUHETHUKH
OYCHb OBICTPOro OOMEHa M30TOIOB ypaHa (IIUTEIBLHOCTH MOJyOOMEHAa MCHEe
10 cekyH[) U 007aJal0T BO3MOXKHOCTBIO Pab0TaTh MPHU TEMIIEpAType B THaNa3oHe
ot 100°C o 200°C.

HonooOMeHHBIE KOJIOHHBI (MOHHBIH 00MeH)

[Munuaapuueckue KoOJOHHBI nuamerpoM Oonee 1000 Mm nis ynepskaHus u
NOJICP)KAHUST  3allOJHCHHBIX  CJIOEB  HMOHOOOMEHHBIX  CMOJ/aJicOPOCHTOB,
CHEIMAIEHO TIPEIHA3HAYCHHBIC WU MOJATOTOBJICHHBIC JII O0OTAIICHUs ypaHa C
WCITOJIb30BAaHHEM HOHOOOMEHHOTO Tpoliecca. OTH KOJOHHBI HM3TOTOBJICHBI W3
MarepuayioB (Takux, KaKk THUTaH WIK (TOPUPOBAHHBIC YTIIEBOJOPOIHBIC
HIOJIUMEPBI), CTOMKHUX K KOppO3UH, BBI3BIBAEMOU pacTBOpamu
KOHIICHTPHUPOBAHHOMN COJISTHOW KHCIIOTHI, WJIM 3alUIICHBI MOKPHITHEM W3 TaKHX
MaTepHaoB M CIOCOOHBI paboTaTh mpHu Temmneparype B nuamazone ot 100°C mo
200°C u nanenuu Boiie 0,7 MITa (102 gyHT/KB. Atoiim).

HoHooOMeHHbIE ccTeMbI pedirokca (HOHHBIH 00MeH)

a) CroernuanbHO  TpENHA3HAYCHHBIC WM  TOJATOTOBJICHHBIC  CHCTEMBI
XMUMHYECKOTO WM  3JEKTPOXUMHUYECKOIO  BOCCTAHOBICHHS  UIS
perenepanumn peareHTa(0B) XUMHYECKOTO BOCCTAHOBIICHUS,
UCTIOIb3yeMoro(biX) B KACKaIaX HOHOOOMEHHOTO 00OTaIlCHUS ypaHa.

b) CHGL[I/IaJH:HO npeaAHa3HAYCHHLBIC HIJIN IIOATOTOBJICHHBIC CHUCTCMbI
XUMHYCCKOI0 HWJIN DBJIICKTPOXMMUUYCCKOTO OKHCJICHUA I PCrecHCpanuu
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5.7.

peareHTa(0B) XMMHUYECKOTO OKHCIICHHUS, HCIOJb3yeMoro(bix) B Kackajaax
MOHOOOMEHHOT0 00O0TaIIeHus ypaHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE

B mporecce MOHOOOMEHHOTrO oOOoOTalleHHs B KayeCTBE BOCCTAHABIMBAIOIIETO
KaTHOHA MOXET HCIIOJIb30BAaThCs, HANIPUMEpP, TPEXBAJICHTHBIA THUTAaH (Ti+3), U B
3TOM CJIy4a€ BOCCTAHOBMTEIbHAs cHCTeMa OyJeT BblpaOaThIBaTh Ti*
ocpecTBoM Boccranoserust Tit,

B mpomecce B KadyecTBE OKHCIUTENSI MOXET HCIIOJIB30BAThCS, HAIPUMED,
+
tpexBasienTHoe kene3o (Fe 3), W B OTOM ClIydae CHUCTEMa OKHCJICHHS OyIeT
+ +
BbIpabaThIBaTh Fe 8 MOCPEACTBOM OKHUCIIEeHUs Fe 2

CHeHHaﬂbHO NpeaHasHAYCHHBIC HJIHA noAroTOBJCHHBIC CHUCTEMBI,
060pyz[0BaHne H KOMIIOHEHTBI  JJIA HCIIOJIb30BaHUA B JIa3€pHbIX
000raTUTEJIbLHBIX YCTaHOBKax

BBOJHOE 3AMEYAHUNE

Cy1ecTByIOnfe CUCTEMBI ISl 00OTaTUTEIBHBIX MPOILECCOB C HCIIOJIE30BAaHHEM
Ja3epoB JIETATCS Ha JBE KaTErOpUH. Te, B KOTOPBIX paboueil cpeaoi sABIAIOTCA
mapbpl aTOMapHOTO ypaHa, M T€, B KOTOpPBIX pabouel cpemoil ABIAIOTCS Mapbl
ypaHoBOTO coefrHeHus. OOLMMH Ha3BaHUAMU JUIS TAKUX MPOIECCOB SBISIOTCS:
nepBasi KaTeropwsi - JIa3epHOE pPa3/IeIeHHe H30TOMOB IO METOAY AaTOMAapHBIX
mapoB (AVLIS wmu SILVA); BrOpas KaTeropust - MOJCKYJSPHBIA METO.
nazepHoro pasaenenuss uzoronoB (MLIS wam MOLIS) u xuMudeckast peakius
MOCPEIICTBOM HM30MpaTeabHON Mo wu3oTonam JjasepHoit aktuBamuu (CRISLA).
Cuctemsbl, 000pyJ0BaHHE U KOMIIOHEHTHI I YCTAHOBOK JIa3€pHOTO 00OTalCHHUS
BKJIFOUAIOT: @) YCTPOMCTBA IS TOJa4Yd MapOB METAUIMYECKOro ypaHa (s
u30uUparebHON (POTOMOHM3AIINK) WM YCTPONCTBA IS TIOIa4X MMapOB YPAHOBOTO
coenuHenuss (i1 ¢doromucconManMM WM XUMHYECKOH  aKTHBAIMK);
b) ycrpoiicTBa s c60pa 000TaIEHHOTO U 00CJHEHHOTO METAUTMYECKOTO ypaHa
B KadecTBe 'MpoayKTa" W "XBOCTOB" B MEpPBOM KATETOPHH M YCTPOWCTBA ISt
cOoopa pa3NOoKEHHBIX WU BBIMICAININX W3 PEAKIMH COCJUHEHHH B KauyecTBE
"mpoaykra” M HeoOpaOOTAaHHOTO MaTepualia B KadecTBE 'XBOCTOB" BO BTOpOH
KaTeropuu; c) pabouyue Ja3epHbIC CUCTEMBI IJIsi H30UPATEIBHOTO BO30YKICHUS
u30TONOB ypaHa-235; u d) o6opymoBaHue s OATOTOBKHU MOJa4d U KOHBEPCHH
npoaykTa. BceneacTBue cloKHOCTH CIIEKTPOCKOHMH aTOMOB M COSIMHEHUH ypaHa
MOKET MOTPeOOBATHCS MCIOJIB30BAaHUE JIIOOOH M3 psfa MMEIOUIMXCS JIa3epHBIX
TEXHOJIOTHH.

[NOACHUTEJIbBHOE 3AMEYAHUE

MHorue "3 KOMIIOHEHTOB, IE€PEUUCICHHBIX B 3TOM pas3fenie, BCTYyNalT B
HEMOCPE/ICTBEHHBI KOHTAaKT C [apaMd METAJUIMYECKOro ypaHa WIH C
JKHIKOCTBIO, WJIH C TEXHOJOTHYSCKUM ra3oM, cocrosmuMm u3 UFg mim cmecn u3
UFs 1 npyrux razos. Bce moBepXHOCTH, KOTOPBIC BCTYMHAIOT B KOHTAKT C YPaHOM
wim UFs, TOTHOCTBIO M3TOTOBIEHBI W3 KOPPO3UECTOMKUX MaTEpHaloB WU
3alllMIIEHbl TOKPBITUEM M3 TaKUX MaTepUasoB. Hns  ueneit paspena,
OTHOCSIIIETOCSI K KOMIIOHEHTaM OO0OpyJOBaHUS I Ja3epHOro oOoramieHus,
MaTtepuayibl, CTOMKHE K KOPPO3WH, BBI3BIBAEMOW MapamMu WU KUJIKOCTSIMH,
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5.7.1.

5.7.2.

5.7.3.

5.7.4.

COJICpXAIIUMU METAJUIMYECKUH ypaH WM YypPaHOBBIE CIUIABBI, BKJIIOYAIOT
MOKPBITHI OKCHUIOM HWTTpPHS TpaduT W TaHTAI, ¥ MaTepuaibl, CTOWKHE K
Koppo3uH, BbI3bIBaeMoil UFs, BKIIIOYaloT Meab, HEP)KaBEIOIIYI0 —CTallb,
ATIOMUHHM, aTIOMUHHEBBIC CIUIaBbI, HUKENb WM CIUIaBbl, cojaepxkamue 60%
HUKeNs U Oonee, u croiikue kK UFg momHOCTRIO pTOpHpOBaHHBIE YTIECBOIOPOIHBIE
MTOJTUMEPHI.

Cucrembl BoinapuBanus ypana (AVLIS)

CrnenuanbHO TpeIHA3HAYCHHBIC WM TOATOTOBJICHHBIC CHCTEMBI BBITAPUBAHUS
ypaHa, KOTOpPbIE COJEPXKAT BBICOKOMOIIHBIE ITOJOCOBBIE WM PACTPOBBIE
DIIEKTPOHHO-JIyYeBble MYIIKK C TI€PeJaBaeMOil MOIIHOCTBIO Ha MHIIEHb OoJiee
2,5 kBt/cm.

Cucremsl 1J1sl 00padoTKH )KUIKOMeTa/Imueckoro ypana (AVLIS)

CrnenuanbHO MpeiHa3HAYE€HHbIE WM MOJArOTOBJIEHHBIE CHCTEMBI 111 00pabOTKH
KUJIKOTO MeTajyla JJsl PpacIUIaBJICHHOIO YypaHa WM YPAaHOBBIX CIUIABOB,
COCTOSIINE U3 TUIVIEH M OXJIAKIAIONIEr0 000PYAOBAaHUS [T TUTIICH.

[TOACHUTEJIbHOE 3AMEYAHUNE

Turnmm m apyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPbIE BCTYIAIOT B KOHTAKT C
pacIUiaBiICHHBIM YpaHOM WM yPAaHOBBIMU CIUIABAMH, M3TOTOBIEHBI U3
KOPPO3UECTOMKUX U TEPMOCTOMKUX MATEPUATIOB WM 3AIIMILEHHBIX MOKPHITHEM
W3 Takux matepuasioB. [lpuemiembie MaTepuanbl BKIIOYAIOT TAHTAJ, TOKPBITHIN
OKCHJIOM UTTpus TpaduT, rpa@uT, MOKPHITHIA OKUCIAMU JPYTUX PEIKO3EMETbHBIX
3JIEMEHTOB WIJIM UX CMECSAMH.

Arperatbl  aas  coopa ''mpoaykra’ HM "'XBOCTOB'' MeTANJIMYECKOIO
ypauna (AVLIS)

CnennanpHO TpenHa3sHAYCHHBIC WM MOATOTOBJICHHBIC arperarsl Uit coOopa
"mpoxykra" U "XBOCTOB" METAIIIMUECKOT0 ypaHa B )KHJIKON WIH TBEPAOH Gopme.

[MTOACHUTEJIbHOE 3AMEYAHUNE

KOMITOHEHTBI 3THX arperaroB U3rOTOBJICHBI U3 MaTEPHAIIOB, CTOWKHUX K HAIPEeBY U
KOPpPO3WH, BBI3BIBAEMON MapaMH METAUTMYECKOTO ypaHa WM JKUIKOCTBIO, WU
3aIUIICHBl MOKPBITHEM M3 TaKUX MaTepUasioB (TaKUX, KaK MOKPBITHIA OKCHIOM
UTTPUS TpapuT WK TAHTAI) U MOTYT BKJIIOUYaTh B CeOs TPYOOITPOBOIbI, KIIAIIaHBbI,
mrynepa, 'skenoba”, BBOIBI, TEINIOOOMEHHHKH W KOJUICKTOPHBIC TUIACTHHBI JIJIS
MarHMTHOTO, 3JICKTPOCTATHYECKOTO WIIH JPYTHX METOJIOB pa3/ICIICHHUS.

Koxyxu pa3neaurteasnoro moayas (AVLIS)

CrenuanbHO TpelHa3HAUYE€HHbIE WIM TMOATOTOBJICHHBIE LMJIMHAPUYECKUE WIH
MMpAMOYTOJIbHBIC KaMCpPbI JJIsL IIOMCIIICHUA B HHUX HCTOYHHKA mapoB
METAJIJINYECKOI0 YPaHa, AIEKTPOHHO-IYYEBON MyIIKH U KOJUIEKTOPOB 'IPOAYyKTa"
1 "XBOCTOB".

I[TOACHUTEJIbBHOE 3AMEYAHUE
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

OTH  KOXYXM HMEIOT MHOXKECTBO BXOAHBIX OTBEPCTHMM I  IOAAYU
ANEKTPONUTAHUSA U BOJIbI, OKHA JUISI JIA3EPHBIX MyYKOB, COEAMHEHUN BAaKYyMHBIX
HACOCOB, a TAKXKe€ I AUArHOCTUKH W KOHTPOJS KOHTPOJIBHO-U3MEPHUTEIBHBIX
npubopoB. OHM MMEIOT NMPHUCIOCOOJIEHUS Ui OTKPBITHS M 3aKPBITHs, YTOOBI
obecreunTh 00CITy)KMBaHNUE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3ByKOBbBI€e paciiapuTebHbie comia (MLIS)

CrenuanbHO  MpelHA3HAUYE€HHbIE MM HOJATOTOBJIEHHBIE  CBEPX3BYKOBBIE
pacmMpuTeNbHble comua i oxyaxaeHus cmeced UFg m Hecymiero rasa no
150°K nnm Hmxe u koppo3uecroiikue k UFg.

KosnekTopsl npoaykra natudropucroro ypana (MLIS)

CrnenuanbHO TpeIHA3HAYCHHBIC WM MOJTOTOBICHHBIC KOJUICKTOPHI TBEPAOTO
nponykra nsatudropucroro ypana (UFs), coctosimue u3 GuibTpa, KOJUIEKTOPOB
yIApHOTO HWJIM IUKJIOHHOTO THIIA WM UX COYETAHUH M KOPPO3HECTOMKHE K cpeie
UFs/UFe.

Komnpeccopbl UF6/Hecymrero raza (MLIS)

CrnenmaJibHO TIpeTHa3HAYCHHBIC WJIM MOATOTOBICHHBIC KOMIIPECCOPHI ISl CMecei
UFs 1 Hecymiero rasa A JiMTeabHoU sKeryaranuu B cpene UFs. KommoneHTs
3TUX KOMIIPECCOPOB, KOTOpPbIE BCTYMAlOT B KOHTAKT C HECYIIMM Tra3oM,
W3TOTOBJICHBI M3 Koppo3uecToiikux Kk UFg wMaTepuanoB wuiu 3allHIICHBI
MTOKPBITHEM M3 TAKMX MaTEPHAIIOB.

YiorHenus Bpamaiomuxcs sajaos (MLIS)

CrenuaiabHO MpeTHa3HAYCHHBIC WA IIOITOTOBJIEHHBIE YIUTOTHCHHSI
BpAIAOIINXCS BAJIOB, YCTAHOBJICHHBIC HA CTOPOHE IMOJIaYU U HA CTOPOHE BBIXOJIA
IUI  YIUIOTHEHHS Baja, COCOUHSIONIETO POTOp KOMIIpECcopa ¢ TPUBOIHBIM
IBUTATEIEM, C TeM 4YTOObI  OOECMEYHWTh HAJCKHYI0 TEepPMETH3AIHIO,
MPEIOTBPAIAIONIYO0 BBIXOJ TEXHOJOTHICCKOTO Ta3a WM HATEKAHWEe BO3IyXa WU
VIUTOTHSIIOIIETO ra3a BO BHYTPCHHIOK KaMepy KOMIIpeccopa, KOTopas 3aroIHeHa
cmecnio UFg 1 Hecymiero rasa.

Cucrembl propupoBanus (MLIS)

CrenuanbHO — NpeIHA3HAYECHHBIC  HJIM  [OATOTOBJICHHBIC  CHCTEMBI IS
dbropuposanus UFs (B TBepmom coctosiaun) B UFg (ras).

[NOACHUTEJIbBHOE 3AMEYAHUE

OTH cUCTeMBl MpeAHa3HadeHbl A GropupoBaHus cobpaHHoro nopomka UFs B
UFs B memsix mociemyroniero coopa B KOHTEHHepax MpOayKTa WIN IS OJJa4u B
o6mokn MLIS nmnst nomomHuTensHOTO ObOoramieHus. llpu mpuUMEHEHWH OIIHOTO
H0JX0/1a peakuus (pTopupoBaHUs MOXKET ObITh 3aBEpILICHA B MpeAeaax CUCTEMBI
paszieneHus M30TONOB, IJ€ MJET peakiys U HEMOCPEICTBEHHOE W3BJICUYEHHUE W3
KOJUIEKTOpoB 'mpoaykra”. Ilpum mpumeHeHuu apyroro noxaxona nopomok UFs
MOXET OBITh M3BJICUCH/TIEPEMEIICH U3 KOJUICKTOPOB "MPOAYKTa" B MOMXOMASIIMI
peakTop (Hampumep, peaKTop C IIBCEBIOOXKIIKCHHBIM CJIOEM KaTajH-3aTopa,
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5.7.10.

5.7.11.

5.7.12.

TeJIUKOMIAJIbHBIA PEaKTOp WM JKapoBas OalliHs) B meiasx ¢rTopupoBaHus. B
000MX CiTyYasix HCIOJB3yeTCs 000pyIOBaHUE Ui XpaHEHUsS W mepeHoca ¢Gropa
(nm Apyrux mpHEeMIIEMBIX (TOPUPYIOIIMX pearcHTOB) U s cOopa M mepeHoca
UFe.

Macc-cniekrpomeTpbl/ucrounuku nonos UFg (MLIS)

CrnenuasbHO TpeJHA3HAYEHHBIE WM  TOJATOTOBJICHHBIE MAarHUTHBIC  WJIH
KBaJIPYTOJBbHBIE MacC-CIIEKTPOMETPHI, CIIOCOOHBIE MPOU3BOIUTH MPSMOM OTOOP
npo0 momaBaeMoil Macchl, 'mpoaykTa" uam "XBocToB" M3 ra3oBbIX MoTOKOoB UFg 1
oOyanaronye NoJHbIM HAOOPOM CIIETYIOIINX XapaKTEPUCTHUK:

1. yJAedbHas pa3peliaronias cnocooHocTh o Macce cBbiie 320,

2. CoaepKaT MICTOYHHUKH MOHOB, M3TOTOBJICHHBIC U3 HUXPOMA MU MOHEJIA WU
3alIUIICHHBIC IIOKPBITUCM M3 HUX, UM HUKCIMPOBAHHBIC,

3. COZIepKaT MOHU3AIIMOHHBIC HCTOYHUKH ¢ OOMOAPIMPOBKO# IIEKTPOHAMH;
4, COZIEPKAT KOJJICKTOPHYIO CHCTEMY, IIPUTOAHYIO JIJISl K30TOITHOTO aHAIK3a.
Cucrtembl nogaun/cucreMsl oTBoAA "'mpoaykra’” u ""xBocroB’ (MLIS)

CHGHI/I&J’IBHO NpeaAHa3sHAYCHHBIC WM  IMOATOTOBJICHHBIC  TCXHOJIOTHYCCKUC
CHUCTEMBI UJIN O60py,HOBaHI/IC JUIA 000raTUTENIbHBIX YCTaHOBOK, U3I'OTOBJICHHBIC M3
KOppOSHCCTOﬁKHX K UF@ MaTCpruaJIOB, WK 3alUIICHHBIX MOKPBITUCM U3 TAKUX
MaTepHalioB, BKIIIOYAIOIIKC.

a) MUTAONINE aBTOKJIABBI, TICUYM WM CHCTEMbI, UCIOJIb3yeMbIC Ui TOJauu
UF¢ muist mportiecca oboramieHus;

b) necyonumaropsl (MM XOJIOMHBIC — JIOBYIIKH), HCIIOJAb3yeMble LIS
BeiBeienust Harperoro UFg 3 mpomecca oboramieHus Iist MOCIeyIOIIero
HIepeMEIIEHHUS

C) CTaHIUU OTBCPIKIACHUA WU OXHWKXCHUA, HCIIOJIb3YyCMBIC IJIsI BLIBCACHUS
UFs 13 nporecca oboramenust nyrem cxatust u nepesona UFg B xKuaKyro
WM TBEpAYIO GopMmy;

d) CTaHIMM "TpoAyKTa" WM "XBOCTOB", HCIOJIb3yE€MbIE JUIsl MEpPEMEILECHUs
UF¢ B KOHTEHHEPHI.

Cucrems! otaesenusi UFs ot Hecymero raza (MLIS)

CHCHI/I&J’IBHO HpeI[HaSHanHHLIe NnJIn IIOATOTOBJICHHBIC TCXHOJIOTHUYCCKHUC
cucteMmbl 1 otaenenus UFg oT Hecymero raza. Hecymmum razom MoXeT ObITh
a30T, aprOH WJIM IPYTo¥ ras.

I[MTOACHUTEJIBHOE 3AMEYAHUE
OTHU CUCTEMBI MOTYT BKJIIOUATh TaKOE€ 000PYJ0BaHHE, KaK:

a) KPUOTEHHBIC  TEIUIOOOMEHHUKH WM  KPHOCENapaTophbl,  CIIOCOOHBIC
co3maBarh Temmeparypsl -120°C wim meHee, Wiu
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5.7.13.

5.8.

5.8.1.

5.8.2.

5.8.3.

b)  Onoku KPUOTEHHOTO OXJIQKICHUS, CIIOCOOHBIE CO3/1aBaTh
temneparypsl -120°C wim MeHee, uiu

c) xonoanbie noByuiku UFg, criocobnbie co3maBate Temmnepatypsl -20°C win
MeHee.

Jlazepubie cucremsnl (AVLIS, MLIS u CRISLA)

Hasepm WM JIa3CPHBIC  CUCTCMbI, CICHUAJIIBHO MNPCIHA3HAYCHHBIC  HWJIN
MMOATOTOBJICHHBIC JIA pa3aC/ICHUA N30TOIIOB ypaHa.

I[NOACHUTEJIbBHOE 3AMEYAHUE

Jlazepnas cucrema nporecca AVLIS o6pryHO cocTOMT U3 IBYX Jla3epoB: ja3epa
Ha Mapax MeIu U Jiazepa Ha kpacuressx. JlasepHas cuctema ans MLIS oObruHO
cocTouT w3 na3epa, pabotaromero Ha CO; WM SKCUMEPHOrO Jiazepa |
MHOTOXOJIOBOM OINTHYECKOW SUYEHKH C BpaIlalolNMMHUCA 3€pKaJlaMH Ha o0enx
cropoHax. [y ma3epoB WM JIa3e€pHBIX CUCTEM MU 00OUX Mpolieccax Tpedyercs
CTa0MIIN3aTOp CIEKTPOBOM YACTOTHI i PabOThl B TEYEHUE JUIMTEIbHBIX
MIEPUOJIOB BPEMEHH.

CrnenuajabHO npeaHasHa4Y€HHbIC HJIN noaAroToOBJICHHbBIC CHUCTEMBI,
060pyIlOBaHI/Ie H KOMIIOHCHTBI /JJId HCIIO0Jb30BaHUA Ha 000raTuTEJIbHbIX
YCTAaHOBKaX € IVIAa3MEHHBIM pa3/ieJICHuEM

BBOJIHOE 3AMEYAHUE

[Tpu mporecce MmIa3sMEHHOTO pas3/eleHus IUIa3Ma, COCTOsIIas M3 MOHOB ypaHa,
IPOXOAUT dYepe3 3JIEKTPUYECKOe II0Jie, HACTPOCHHOE Ha YacTOTy HOHHOTO
pesonanca U?®, ¢ Tem 4TOGBI OHE B TEPBYIO OYEpeIb MOTIOMATH YHEPIHIO H
YBEITMUUBAJICS TUAMETP UX IITOMOPOOOpa3HbIX opOuT. MOHBEI ¢ MPOXOXKIAECHHEM
no OonpleMy [IUAMETPy 3aXBaTBIBAIOTCA /sl  0Opa3oBaHUS IPOAYKTA,
oGoramenroro U*®.  Tlmasma, koTopas o6pa3oBaHa MOCPEICTBOM HOHH3ALMH
YpaHOBOTO TIapa, CONEPKUTCSI B BaKyyMHOW KaMepe C MAarHUTHBIM TOJIEM
BBICOKOIl HamNpsDKEHHOCTH, OOpa3OBaHHBIM C TIOMOIIBIO CBEPXIPOBOSIIETO
MarauTa. OCHOBHBIE TEXHOJOIMUECKHE CHCTEMBbI MPOLECCa BKIIOYAIOT CHCTEMY
TeHEpaLMU YPAaHOBOW IUIA3MBbl, Pa3JEIUTEIbHBIA MOIYJb CO CBEPXIIPOBOISAIINM
MarHMTOM M CUCTEM U3BJICUEHMs MeTajuia AJis coopa "mpoaykra” u "XBOCcTOB".

MI/IKPOBOJIHOBBIC HCTOYHHUHKH IHEPIUA U AHTCHHBI

CHGL[I/IaJIBHO HpeIlHaBHa‘-ICHHBIC 1501851 IIOATOTOBJICHHBIC MI/IKpOBOJIHOBBIC
NCTOYHHUKHN 3Hepr1/11/1 U AQHTCHHBI JIA FeHepaHI/II/I NIIIn YCKOpeHI/IH HNOHOB "
obOnagaroniue CIACAYIOIMMMH XapakTepuctukamu: dactota Beime 30 [T u
CpeIHSISI BBIXOJIHAS MOIIHOCTS JIJIsl TeHepaiu noHoB Ooiee 50 kBT.

Cosnenounanbl AJ1s1 BO30yK/1eHUS HOHOB

CrienalbHO ~ TIPEJHA3HAYCHHBIC WJIM  IMOATOTOBJICHHBIC  COJICHOMJIBI  JUIS
PaAMovYacTOTHOTO BO30YXKIACHHsS MOHOB B nuamnazoHe yacToT Oomnee 100 k[ u
criocoOHbIe paboTaTh Ipu cpenHeit mourHocTr O6omee 40 kBT.

Cucrembl reHepaluy ypaHOBOI IJ1a3Mbl
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5.8.4.

5.8.5.

5.8.6.

5.9.

CrenmanbHO TpeJHA3HAYCHHBIC WM TOJITOTOBJICHHBIE CHCTEMBI TeHEpaIlluu
YPaHOBO# TIa3MbI, KOTOPBIE MOTYT COJICPXKATh BRICOKOMOIIHBIC ITOJIOCOBBIC WIIH
pPacTpoBBIC AJICKTPOHHO-IYYECBbIC MYIIKH C IEepeaBaeMOil MOITHOCTBIO Ha
MulIeHb oonee 2,5 kBt/cwm.

Cucrembl 1J1s1 00pad0TKH KHIAKOMETAJIHYECKOI0 ypaHa

CrnenuanbHO MpeiHa3HAYE€HHbIE WM MOJArOTOBJIEHHBIE CHCTEMBI sl 00pabOTKH
KHUJIKOTO MeTajyla JJIsl PpacIUIaBJIEHHOTO YypaHa WM YPAaHOBBIX CIUIABOB,
COCTOSIIINE U3 TUIVIEH M OXJIAKIAIOMIEr0 000PYAOBAaHUS [T TUTIICH.

[NOACHUTEJIbBHOE 3AMEYAHUE

Turnmm m apyrue KOMIIOHEHTBI 3TOM CUCTEMBI, KOTOPbIE BCTYIAIOT B KOHTAKT C
pacIUiaBiI€HHBIM YpaHOM WM yPAaHOBBIMU  CIUIABAMH, M3TOTOBIEHBI U3
KOPPO3UECTOMKUX U TEPMOCTOMKUX MATEPUAIOB WM 3aUIUIICHBI MOKPHITUEM W3
Takux martepuanoB. [Ipuemiembie mMaTepuaibl BKIIOYAIOT TaHTaN, MOKPBHITHINA
OKCHJIOM UTTpus TpaduT, rpa@uT, MOKPHITHIA OKUCIAMU JPYTHX PEIKO3EMETbHBIX
3JIEMEHTOB WJIM UX CMECSAMH.

Arperatsl 1is cOopa "'mpoaykTa'’ u ''XBOCTOB'' MeTaIJIM4YeCKOI0 ypaHa

CrnennanpHO TpenHa3sHAYCHHBIC WM MOATOTOBJICHHBIC arperarsl Juis coOopa
"mpomykra” u "XBOCTOB" JUIsl METAJJIMUECKOro ypaHa B TBepAod ¢opme. Otu
arperaTtbl JUIsi cOOpa M3rOTOBJCHBI W3 MAaTepHalioB, CTOMKMX K HarpeBy u
KOPpO3HH, BBI3BIBAEMON MapaMU METAUTMYECKOTO YpaHa, TakuX, Kak rpadwur,
HOKPBITBI OKCHJOM HTTpPUS, WIA TaHTAJ, WIHA 3aIIUIIEHBI TIOKPHITHEM U3 TaKHX
MaTepHaoB.

Ko:xyxu pa3aeanTebHOro MOy s

[Muinaapuyeckue KaMepsl, CleNUaNbHO IpeAHa3HauYeHHbIE WU OrOTOBJICHHBIE
IUI.  MCIIOJIb30BaHMsI HA OOOTaTUTENbHBIX YCTAHOBKaX C  IUIa3MEHHBIM
pasaciicHueM, A NOMCHICHHMS B HHUX HUCTOYHHKA ypaHOBOP'I I1J1a3MBbI,
SHEPreTUYECKOr0 COJEHOMJAa paJuov4acTOThl M KOJUIEKTOPOB 'TIpOJIyKTa' U
"XBOCTOB".

[TOACHUTEJIbBHOE 3AMEYAHUNE

OTH  KOXYXM HMEIOT MHOXECTBO BXOAHBIX OTBEPCTHMM s IOAAYU
ANEKTPONUTAHUSA, COEAMHEHUN JU(PQYy3UOHHBIX HACOCOB, a TaKXke s
JUArHOCTUKH M KOHTPOJII KOHTPOJIbHO-U3MEPHUTENbHBIX MPUOOPOB. OHU UMEIOT
MPUCTIOCOOICHUSI 111 OTKPBITUSL U 3aKPBITUSA, YTOOBI 00ECTIeUnTh 00CTYKUBAHUE
BHYTPEHHUX KOMIIOHEHTOB U M3IOTOBJIEHBI U3 COOTBETCTBYIOIIMX HEMAarHUTHBIX
MaTEpUaJIOB, TAKKUX, KaK HEPYKaBEIOIas CTaJlb.

CHeHHaﬂbHO NnpeaHasHAYCHHBIC HJIHA noaAroToOBJCHHBIC CHUCTEMBI,
060pyz[()BaHne H KOMIIOHEHTBbI i HCHOJbB30BAHMSA HAa YCTAHOBKaXx
JJICEKTPOMAIrHUTHOTO o0oraieHus.

BBOJHOE 3AMEYAHUNE
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5.9.1.

HpI/I QJICKTPOMArHuTHOM IIPOLECCEC MOHLI MECTANIMYCCKOI'0 ypaHa, MOJTYYCHHBIC
MOCPEICTBOM HOHHM3ALMU TMHTAIoNero Martepuana u3 cojeit (o0bruno UCIy),
YCKOPSIFOTCSL M MPOXOJAT Yepe3 MAarHWTHOE IM0JIe, KOTOPOE 3aCTaBiIsICT HOHBI
Pa3IUYHBIX HW30TOMOB MPOXOIUTH MO Pa3IMYHBIM HampaBicHUsAM. OCHOBHBIMHU
KOMITOHEHTAMH SJICKTPOMArHuTHOTO HU30TOIIHOT'O ceraparopa SABJISAIOTCS.
MAarHuTHOE€ IIOJIC HJIA OTKJ'IOHeHI/Iﬂ/pa:%I[eJ'ICHI/Iﬂ HU30TOINIOB HMOHHOI'0 IIy4Ka,
HCTOYHHKA MOHOB C €ro CHCTEMOW YCKOPECHHS, U CHCTEMbI cOOpa OTIETEeHHBIX
HOHOB. BcromorarenbHble CHCTEMBI ISl 3TOTO MPOIECCa BKIIOYAIOT CHCTEMY
CHa6)KeHI/ISI MAaTrHUTHOH BHGPFHeﬁ, CUCTEMBI BBICOKOBOJIBTHOT'O IIUTaHUuA
HMCTOYHUKA HMOHOB, BaKyyMHYIO CHCTEMY U OOLIMpPHBIE CHUCTEMBl XHUMHUYECKOH
00pabOTKM  JIsI  BOCCTAHOBJICHHS  TPOAYKTa W  OYHMCTKH/pereHeparuu
KOMITOHEHTOB.

JIeKTPOMATHUTHBIE CeNapaTopbl H30TONOB

BHGKTPOMaFHI/ITHBIe cemapaTopbl M30TOIIOB, CIICHHUAJIBHO MPECAHA3HAUYCHHBIC WA
MOATOTOBJICHHBIC UJIA Pa3ACJICHUA U30TOIIOB YypaHa, H O60py,HOBaHI/Ie n
KOMIIOHEHTHI UIA 3TOr'0, BKJItOYasl.

a)  HcToynuku HOHOB

CrienpajabHO MpeAHA3HAYCHHBIC WM IOATOTOBJICHHBIC OTACIBHBIC WIIN
MHOTOYHCJICHHbIC HMCTOYHHKH HOHOB YpaHa, COCTOSIIME W3 HCTOYHHUKA
mapa, HWOHHM3aTOpa W  yCKOPUTENS Ty4Ka, HW3TOTOBJICHHBIE U3
COOTBETCTBYIOIIMX MAaTEPHUAJIOB, TAKHMX, KaK TpaduT, HEpKaBEIOMIas CTAb
WM Mellb, U CIIOCOOHBIX O0ecreynBaTh OOMUNA TOK B My4ke HOHOB 50 MA
niu OoJree.

b)  KosmiekTopsl HOHOB

KonnexktopHble IIacTUHBI, HMMEIOIIME JABE WIM Oojiee INENM U 11a3a,
CHELMaNbHO MpEeJIHA3HAYEHHbIE WM MOJArOTOBJIEHHBIE U1 cOOpa My4YKOB
HMOHOB OOOramieHHOr0 M OOEJHEHHOrO0 ypaHa M M3TOTOBJIEHHBIE U3
COOTBETCTBYIOIIMX MAaTEpHANIOB, TaKuX, Kak rpaduT WIM HEepKaBeromas
CTaJb.

c¢) BakyyMHbIe KOKYyXH

CriennanbHO NMpeAHa3HAUYCHHBIE WM MOATOTOBJICHHBIE BAKYYMHBIE KOXKYXHU
I DJIEKTPOMArHUTHBIX  CENapaTOpOB  ypaHa, U3IOTOBIEHHBIE U3
COOTBCTCTBYIOHH/IX HCMAaIrHUTHBIX MaTepI/IaJ'IOB, TaKHuX, KakK HepmaBeIoma;[
CTajlb, ¥ peHa3HauYeHHbIe A1 padoThl ipu nasienuu 0,1 [Ta nmu HIKeE.

[TOACHUTEJIbBHOE 3AMEYAHUNE

9TI/I KO)KYXI/I CIIeouaJIbHO HpeI[Ha?;Ha‘-ICHBI JIA  IIOMCUICHUS B HHUX
HUCTOYHHUKOB HOHOB, KOJ'IJ'I@KTOpHI)IX IJIaCTUH H©W BOJOOXJIaXIAaE€MbIX
BKJIQJIBIIICH W MMEIOT TMPHUCTIOCOOJICHHS M1l cOequHEeHUN Au( y3HOHHBIX
HAaCOCOB M TPUCHOCOOJNCHUS [UIS OTKPBITHS M 3aKpPBITUS B IEJSIX
HN3BJICUCHUS U 3aMCHBI O9THUX KOMIIOHCHTOB.
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5.9.2.

5.9.3.

d) MarHuTHbIC MOJIIOCHBIE HAKOHCYHUKH

CrnenuanbHO TpeIHA3HAYCHHBIC WM  TOJTOTOBJIEHHBIE MAarHUTHBIC
MOJIFOCHBIE HAaKOHEYHHUKH, UMEIOIIUE JUaMeTp OoJjiee 2 M, UCIOJIb3yeMbIe
JUisi 00ecredeHHs] MOCTOSHHOTO MAarHUTHOTO TOJSI B 3JIEKTPOMAarHUTHOM
cemapaTope H30TONOB M JUIsl TEpeHOCa MArHUTHOTO TMOJSl  MEXKITY
PaCIIOJIOKEHHBIMU PSIZIOM CerapaTOpaMH.

BbICOKOBOJbTHbIE HCTOUYHNKH MUTAHUA

CrneuuanbHO  TpeTHA3HAYCHHBIE WM  TOJATOTOBIICHHBIE  BBICOKOBOJIHHBIE
WUCTOYHUKU THMTAHUS i1 UCTOYHUKOB HOHOB, 00JaJafolIye TOJTHBIM HaOOpoM
CIICIYIOIINX XapaKTePUCTHK: MOTYT paboTaTh B HENPEPHIBHOM PEKUME,
BbixoaHoe Hampspkerue 20 000 B unu Gonee, BeixomHoit Tok 1 A wnu Gonee u
crabunu3zanus HanpsokeHus: meHee 0,01% B Teuenue 8 yacos.

W cTOoYHNKY NUTAHUA IJEKTPOMArHuTOB

CrenmanbHO TpeJHA3HAYCHHBIE WM TOATOTOBICHHBIE MOIIHBIE HCTOYHHUKHU
MUTaHUS TOCTOSHHOTO TOKa IS JJIEKTPOMAarHUTOB, OOANAIONIUE ITOJTHBIM
HA0OPOM CIIEAYIONINX XapPAKTEPUCTUK: BBIXOIHOW TOK B HEIPEPHIBHOM PEIKUME
500 A unm 6onee npu Hanpspkennn 100 B wm Gosee, nmpu cTaOMIHM3aIiiy 10 TOKY
win Hanpspkenuto menee 0,01% B Teuenue 8 gacos.

YcraHoBKHM Ui NMPOM3BOACTBA TSKeJI0il BOIAbI, JelTepusi U JedTepHeBbIX
coelMHEHUIl W 00Opya0BaHHE, CHEUMAJTbHO TMpPeIHA3HAYEHHOE WJIM
MOATrOTOBJICHHOE JJIfl DTOr0

BBOJIHOE 3AMEYAHUE

Tspxenyro Bogy MOKHO MPOU3BOAMTE, UCTIONB3YS pa3inyHble poriecchl. OaHAKO
KOMMCPYCCKU BBII'OJHBIMU SBJIAIOTCA OBa HpOI_ICCCﬁ: nponecc M30TOIMHOIO
obmena Boawl U cepoBogopona (mpomecc GS) u mporiecc M30TOMHOTO OOMEHa
aMMHaKa 1 BOJOpOJia.

ITportecc GS ocHoBaH Ha oOMeHe BoJOpoJa M JACUTEpUs MEXIy BOJIOH H
CEPOBOJOPOJOM B CHUCTEME KOJIOHH, KOTOPBIE JKCIUIyaTHUPYIOTCS € XOJIOJHOM
BEPXHEW CEeKIMEN U TopsAYeid HUKHEN ceKklred. Boma TedeT BHU3 1O KOJIOHHAM, B
TO BpeMs KakK CEPOBOJOPOIHBIM ra3 HHUPKYJIHMPYET OT JHA K BEPIIMHE KOJIOHH.
JUi coneficTBUS CMEIIMBAHMIO a3a U BOJBI UCIIONB3YETCA P AbIPYATHIX JOTKOB.
JlenTepuii nepeMelaercs B BOJAY NP HU3KUX TEMIIEpAaTypax U B CEPOBOIOPOL
IpHU  BBICOKHX Temreparypax.  OOoramieHHble JIeHTepueM ra3 WiIH BOJA
YAAIAIOTCA U3 KOJIOHH IIEPBOM CTYIICHH HA CTBIKE TOPAYUX U XOJIOJHBIX CEKIUH, U
IIPOLIECC MOBTOPSAETCS B KOJIOHHAX CleAyomen cTyneHu. [IponykTt mocnenHein
¢da3zer - Boma, oOoramenHas gneidtepuem g0 30%, HampaBiseTcss B
JUCTWUIALMOHHYIO YCTAHOBKY JUISl IPOM3BOJCTBA PEAKTOPHO-YUCTOM TSHKEIION
BOJBI, T.€. 99,75% okwucu nenrtepusi.

B mpouiecce oOMeHa MexTy aMMHAaKOM W BOJOPOJIOM MOXHO U3BIIEKATh JeHTepuit
W3 CHHTE3-Ta3a IMOCPEICTBOM KOHTAKTa C >KHJKUM aMMHAKOM B MPUCYTCTBUHU
KaTaiu3aTopa. Cunres-ra3 1mogaercsi B OOMEHHBIE KOJIOHHBI M 3aT€EM B
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6.1.

aMMHA4YHbII KOHBEPTEp. BHYTpHU KOJIOHH ra3 nNoJHMMAETCS OT JHA K BEPIINHE, B
TO BpPEeMS KaK KUJIKHM aMMMAK Te4eT OT BEPIUMHBI KO AHY. JleWrepuii B CUHTE3-
rase JUINAETCA BOLOPOJA M KOHLEHTPUPYETCSA B aMMuake. AMMHAK IOCTYIaeT
3aTeM B YCTAHOBKY [JIsi KPEKMHIa aMMHUaka Ha JIHE KOJIOHHBI, TOTJa KakK ras
cobupaeTcs B aMMHavyHOM KOHBepTepe Ha BepiunHe. Ha mocieayronmx cTyneHsx
MPOUCXOUT JANbHEHIIee o0orameHne, U MyTeM OKOHYATEeIbHOW AMCTUILISIANA
IIPOU3BOJUTCS PEaKTOPHO-YUCTas Tshkenas Boaa. Ilogada cuHTes3-raza MoOKeT
ObITh OOecrieueHa aMMUAYHOM yCTaHOBKOM, KOTOpasi B CBOIO OYEPElb MOXKET OBbITh
COOpPY’KE€HA BMECTE C YCTAHOBKOM Uil MPOM3BOJACTBA TSDKEJIOW BOJABI IIyTEM
M30TONTHOTO 0OMEHa aMMHaKa M BOJOpoa. B mporecce aMMHagyHO-BOIOPOTHOTO
oOMEHa B KauecTBe HCTOYHUKA MCXOJHOIO JIeHTepHs MOXKET TaKxke
HCIIOJIb30BaThCs 0ObIYHAS BOJA.

MHorue npeaMeTsl KIIFoYeBOro 000py10BaHUs AJIsi YCTAHOBOK IO MPOHU3BOJICTBY
TSDKETIOW BOJBI, MCHOJB3YIOMUX mporecchl GS uiam aMMHaYHO-BOJOPOIHOTO
oOMeHa, IMIMPOKO PAcIpOCTPaHEHBl B HEKOTOPBIX OTpPACiAX HeQTeXuMHUYECKOH
HPOMBIIUICHHOCTH. OcobeHHO 3TO KacaeTcsi HEOOJBUIIMX YCTaHOBOK,
ucnone3yronmx npornecc GS.  OpHako HeMHOrue mpeaMeTsl 000pyIOBaHUS
ABISIOTCS cTaHmapTHeiMUA. [Ipomeccsr GS M aMMHadHO-BOAOPOAHOTO OOMEHa
TpeOYIOT 00pabOTKH OOJIBIIUX KOJUYECTB BOCIITIAMEHSIOIINXCS, KOPPO3UOHHBIX U
TOKCUYHBIX JKHUIKOCTEH IPH TOBBIIICHHOM aaBieHUH. (COOTBETCTBEHHO IpU
pa3paboTKe CTaHAAPTOB IO MPOECKTUPOBAHUIO M SKCIUTyaTallud JJISi YCTAaHOBOK U
00OpYIOBaHUS, WCIIONB3YIONIMX OTH TPOLECCH, CIEAYeT YJIENIATh OOIbIIoe
BHUMaHHE TIOI00pY MaTepualioB M WX XapaKTepUCTUKaM C TEM, YTOOBI
00eCIeunTh JUIMTEIBHBIA CPOK CITYKOBI IPU COXPAHEHUH BBICOKOW 0€30MacHOCTH
u HajgexHocTH. Ormpenenenue MacTaboB 00YyCIOBIMBAETCS TJIABHBIM 00pa3oM
COOOpaKEeHUSIMH SKOHOMHKH M HE00X0IuMocTH. Takum oOpa3om, Oobiiast 4acTb
IpeaAMETOB 000OpYJOBaHHS H3TOTOBISETCS B COOTBETCTBHHM C TPEeOOBAaHHSIMHU
3aKa34yHKa.

Hakonern, crmegyer oTmeruth, 4To Kak B mporecce GS, Tak u B mporecce
aMMMAYHO-BOJOPOJIHOTO O0OMEHa, TpeaMeThl O00OpYyIOBaHUS, KOTOPBIE IO
OTIENBbHOCTH HE IMpeAHa3HAYeHbl WJIM MOJATOTOBJIEHBl CHEHUAIBHO  JUIS
MPOU3BOJCTBA TSDKEIOW BOJABI, MOTYT COOUpAaThCcsi B CHCTEMBI, CIEIUAIBHO
NpeHa3HAYEHHbIE WM MOATOTOBJICHHBIC MJII TPOU3BOJACTBA TSKEIOU BOJBIL.
[IpumepaMu Takux CHCTEM, TMPUMEHSIEMBIX B OOOUX TIpolleccax, SBISIIOTCA
CHUCTEMa KaTaJIMTHYECKOIO0 KpPEKHMHIra, HCIoNb3yeMas B Ipolecce oOMeHa
aMMHaKa U BOJOPOJIA, U JUCTUIUISIHUOHHBIE CUCTEMBI, UCIIOJIb3yEMbIE B MPOLIECCE
OKOHYATEJIbHOW KOHUEHTPALUHUHU TSHKEIOW BOJbI, JOBOJAIIEH €€ J0 YypPOBHSA
PEAKTOPHO-YHUCTOM.

[Ipenmers  00OpyAOBaHHS, KOTOpbIE CIHEHNUATBLHO TPETHA3HAYCHBI WU
MOATOTOBJICHBI [IJISi MPOM3BOJICTBA TSDKEJION BOJBI IyTEM HCIIOIB30BaHUS JIHOO
mporecca oOMeHa BOJBI M CEPOBOAOPOAA, JHOO Tporecca oOMeHa aMMHaka U
BOJIOPO/1a, BKJIIOYAIOT:

Bono-cepoBoopoaHbie 00MEeHHbIE KOJTOHHBI

OOMeHHbIE KOJIOHHBI, HM3TOTaBIMBACMBIC W3 MEJIKO3EPHUCTON YyTIEPOIUCTOMN
cramu (mampumep, ASTM A516), amamerpom ot 6m (20 dpyroB) m0 9m
(30 pyTOB), KOTOpBIE MOTYT SKCILUIyaTHPOBAThCS MPH TABICHUU CBBIIIE HIIH
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6.2.

6.3.

6.4.

6.5.

6.6.

paBHoM 2 MITa (300 ¢yHT/kB. mI0¥M) U UMEIOT KOPPO3UOHHBIN JOMYCK B 6 MM
WK 0OJIbIIIe, CIICIUAIBHO MTPEIHA3HAYCHBI UITH MTOATOTOBJICHBI JIJIs TIPOU3BO/ICTBA
TSDKEJIOW BOJBI MyTEM HCIOJIB30BAHUS IMPOIecca W30TOMHOIO OOMEHa BOJbI U
CepoBOIOPO/IA.

I'a3oayBKH M KOMIIpecCOpPbI

Onnocrynenyareie, ManoHamnopublie (T.e. 0,2 MIla wmm 30 gyHT/KB. IrOiiM)
IEHTPOOCIKHBIC ra30.lyBKA WIIH KOMIIPECCOPHI U1 UPKYJISIIAN
CepoBOJOPOAHOrO rasa (T.e. rasa, comepxamiero 6omee 70% H,S), crenumansHO
NpeHA3HAYCHHBIC WJIM TOJTOTOBJICHHBIC JJIS TMPOWU3BOJCTBA TSKEIOW BOJIBI
MyTEM HCIOJIb30BaHUS MPOIecca 0OMEHA BOJBI U CEPOBOJOPOIA. ITH Ta301yBKH
WIH KOMIIPECCOPHI UMEIOT MPOU3BOAUTEIHLHOCTD, MPEBBIIIAIONIYI0 WIA PaBHYIO
56 m/c. (120 000 SCFM) mpu sKCIuTyaTalii MO JABJICHHUEM, PEBBIIIAIOIINAM
wiu paBHbiM 1,8 MITa (260 ¢yHT/KB. m10iiM) Ha BXOJE, U CHaOKEHBI CabHUKAMH,
YCTOWYMBBIMHU K Bo3zeicTBUIO H)S.

AMMHAYHO-BOJAOPOAHbIE 00MEHHbIEC KOJOHHBI

AMMHaYHO-BOIOPOIHBIE OOMEHHBIE KOJIOHHBI BBHICOTOW OoJiee Wi paBHOH 35 M
(114,3 pyroB) auamerpom ot 1,5m (4,9 dyros) mo 2,5 m (8,2 byroB), KoTOpBIE
MOTYT  OKCIUTyaTHpOBaThCS  IMOJ  JaBieHWeM, mpeBblmatomum 15 MIla
(2225 ¢ynr/kB. mroiiM), crenuanbHO NpPEAHA3HAUYCHHBIC WIIM TIOATOTOBJICHHBIC
JUIs TIPOM3BOJICTBA TSDKEIIOW BOJBI ITyTEM HCIIOIb30BaHHs Mpolecca oOMeHa
aMMHaka ¥ BOZOPOJA. OTH KOJOHHBI MMEIOT TaKKe M0 MEHbIIEH Mepe OTHO
0TOOPTOBAaHHOE OCEBOE OTBEPCTUE TOTO XK€ JUAMETpa, YTO M LWIMHIPUYECKas
9acTh, Yepe3 KOTOPYIO MOTYT BCTaBJIATHCS MM BBIHUMAThCS BHYTPCHHHUE YacTH
KOJIOHHBI.

BHYTpeHHI/Ie YaCTH KOJIOHHBI M CTYIICHYATBIC¢ HACOCHI

BHyTpeHHre 4YacTM  KOJIOHHBI W  CTYNIEHYaTble HACOCHI,  CIELHAIBHO
MpeAHa3HauYeHHbIE WIN MOATOTOBJIEHHBIE JIJIs1 KOJIOHH ISl IPOU3BOICTBA TSHKEJION
BOJbI IIyTEM UCIOJNB30BAaHUS TMpolLecca aMMHAYHO-BOJOPOJHOrO OOMeHa.
BHyTpeHHHE YacTH KOJOHHBI BKIJIIOYAIOT CHELMAIBHO IpeIHA3HAYEHHbIE
KOHTaKTOpbl MEXJy CTYNEHSIMH, COJIEHCTBYIOIIME TECHOMY KOHTaKTy ra3a u
KUAKOCTH. (CTymneHdYaTble HAacOChl BKIIIOYAIOT CIELHUAIBHO MpEeIHA3HAYEHHBIE
MOTPYy’KaeMble B JKMJIKOCTb HACOChl JJIsl LMPKYJSIIMM JKUJAKOIO aMMHUaka B
npenenaax o0beMa KOHTAaKTOPOB, HAXOASIINUXCS BHYTPH CTYIIEHEHN KOJIOHH.

YcraHoBKH 1 KPE€KHHIra aMMHuaKka

YCTaHOBKM IS KPEKWHTa aMMHaKa, OJKCIUTyaTHpyeMbIe TI0J] JaBJICHHUEM,
npesbimaomuM  wid - paBabiM 3 MITa (450 ¢yHT/KB. Af0iiM), CHEIHATBHO
MpelHa3HAYeHHbIE WM TOATOTOBJICHHBIE [UJIsl TPOU3BOJCTBA TSHKEIOW BOIBI
MyTeM HCIOJIL30BaHUs MIPOIIECca H30TOITHOrO 0OMEHa aMMHUaKa U BOJIOPO/A.

HNudpaxpacHble aHAIU3ATOPHI MOIJIOLEHUA

WNudpaxpacHble aHAIM3aTOPHI MOTJIOMICHUS, CHOCOOHBIE OCYIIECTBIATH aHAIU3
COOTHOIICHHSI MEKIY BOJOPOJOM M JICHTEpHeM B peabHOM MacuTabe BPEMEHH,
KOTJla KOHIIEHTpalMu AedTepus paBHbl Win npesbimaioT 90%.
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6.7.

7.1.

7.2.

KaraauTtnueckue nmeun

Karanurnueckne medn s mepepabOTKH 0OOTalleHHOTo JIEHTepUEeBOTO raza B
TSOKEIYI0 BOJAY, CICNHAIbHO TPEIHA3HAYCHHBIC WM TIOJTOTOBJICHHBIC IS
MPOM3BOJICTBA TSDKEJIOW BOJBI IyTEM KCIIOJIB30BaHMs MpOIecca HM30TOIMHOTO
oOMeHa aMMHaKa U BOJIOPO/IaA.

YcTaHOBKH  IJIi KOHBEPCHM YpaHa M 000opy/lOBaHHWe, CHEHHAIbHO
NpeAHa3HAYeHHOE WJIM IIOATOTOBJICHHOE /Il 3TOr0

BBOJAHOE 3AMEYAHUE

B ycraHOBKax m cucTemax il KOHBEPCHUH YpaHa MOXKET OCYIIECTBIIATHCS OJTHO
WM HECKOJIbKO MPEBPAIIEHUH U3 OJTHOTO XMMHUYECKOTO M30TOIA ypaHa B PYTOH,
BKJIIOUYasi: KOHBEPCHUIO KOHIIEHTpaToB ypaHoBoi pyasl B UO3, kousepcuto UO3 B
UO,, xonBepcuto okuceit ypana B UF; mmm UFg, xonsepcuio UF, B UFsg,
kouBepcuto UFg B UF4, xonBepcuto UF4 B MeTamuueckuil ypaH U KOHBEPCHIO
¢ropunoB ypana B UQO,. MHoOrue KIO4YeBbIe KOMIIOHEHTBHI 00OPYIOBAHUS
YCTAaHOBOK JUIsl KOHBEPCHU ypaHa XapaKTepHBI ISl HEKOTOPBIX CEKTOPOB
XUMUYECKOH  00pabaThIBAIOIICH  MPOMBIIIJICHHOCTH. Hanpumep, Buubl
00OpyIOBaHUs, UCIIOJIB3YEMOIO0 B 3THUX IMPOIECCaX, MOTYT BKIIOYATh. IICYH,
KapycelbHbIE TIE€YM, PEAKTOPhl C TICEBJOOKIKEHHBIM CJIOEM KaTallu3aropa,
KApOBBIC PEAKTOPHBIC OAIllHH, XUIKOCTHBIC MEHTPU(PYTH, IUCTUILIAIAOHHBIC
KOJIOHHBI W JKHJIKOCTHO-)KHJIKOCTHBIC 3KCTPAaKIIMOHHBIC KOJIOHHBL. OJHAKO HE
MHOTHE KOMIIOHEHTBI 000PYI0BaHUSI UMEIOTCS B 'TOTOBOM BHUE'"; OOJBIIMHCTBO
W3 HUX JOJDKHBI OBITH MOJTOTOBJICHBI COTJIACHO TPEOOBAHUSIM U CICIH(DHUKAIISIM
3aKa34yuKa. B HekoTOpeIX ciydasx TpeOyeTcsl YYHTHIBATh CIEIHATBHBIC
MPOCKTHBIE M KOHCTPYKTOPCKHE OCOOCHHOCTH JUIS 3aIIMTHl OT arpeCCHUBHBIX
CBOMCTB HEKOTOPBIX M3 00pabarhiBacMbix xumuueckux Bemiects (HF, Fp, CIF; u
¢bTopunel ypana). Hakonem, cieayeT OTMETHTh, 4YTO BO BCEX Mpoleccax
KOHBEPCHH ypaHa KOMIIOHEHTBI 00OPYIOBaHUS, KOTOPBIC OTICIBHO CIEIUAITBHO
HE TpeTHa3HAYCHBI WJIM IOJTOTOBJICHBI JIJII KOHBEPCHU ypaHa, MOTYT OBITh
OOBCTMHEHBI B  CHUCTEMBI, KOTOpbIE CICIUAIBLHO MpEIHA3HAYCHBl WU
MOITOTOBJICHBI JIJIsl UCTIOIB30BAHUS B IIENIIX KOHBEPCUHU ypaHa.

CnenuajabHO mNpeAHA3HAYEHHbIE WM MNOATOTOBJIEHHbIE CHCTEMBI s
KOHBEPCHHN KOHIEHTPATOB YpaHoBo# pyabl B UO3

I[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust koHientparoB ypaHoBod pyasl B UO3 MOXET OCYHIECTBISTHCS
CHaJaja IOCPEJCTBOM PACTBOPEHUS PYyJbl B a30THOH KHCIOTE W AKCTPAKLIUH
OYMIICHHOTO TeKCaruapara ypaHWIIUHATPATa ¢ TOMOLIbIO TAKOTO PACTBOPHTEIIS,
Kak TpuOyTuia Qocdar. 3areMm rekcaruapar ypaHWIAUHUTpaTa npeodpasyercs B
UO;3; nub0 mocpencTBOM KOHLEHTpAUUd W JEHUTpaluu, Ju00 MOCpPEACTBOM
HeWTpanu3anuy ra3o00pa3HeIM aMMHAAKOM IS IOTy4EHHsI JypaHaTa aMMOHHS C
nocieayomei GpuibTpanyen, Cymkol 1 KaJbIHHIPOBAHHEM.

CnenuajabHO mNpeAHA3HAYEHHbIE WM NOATOTOBJIEHHbIE CHCTEMBI s
konBepcun UO3 B UFg

I[NOACHUTEJIbBHOE 3AMEYAHUE
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7.3.

74.

7.5.

7.6.

7.7.

KonuBepcuss UO3 B UFg MOXET OCYLIECTBIATHCS  HEMOCPEACTBEHHO
¢dTopupoBanuem. Jlns mporecca TpedyeTcss HICTOYHHUK Ta3000pa3Horo (ropa wim
TpeX(dTOPUCTOTO XJIOpa.

CrnenuajbHO TNpeAHA3HAYEHHbIE WM TMOATOTOBJEHHBbIE CHCTEMBI ISl
konBepcun UO3 B UO;

I[TOACHUTEJIbBHOE 3AMEYAHUE

Koungepcust UO3; B UO, MOXKET OCYHIECTBISITHCS MOCPEICTBOM BOCCTAHOBJICHUS
UO3 ra3000pa3HbIM KPEKUHT-aMMHUAKOM WA BOJOPOJIOM.

CrnenuajabHO TNpeIHA3HAYEHHbIE WM MOATOTOBJEHHBbIE CHCTEMBI s
kouBepcuu UQ, B UF,

I[NOACHUTEJIbBHOE 3AMEYAHUE

Kounsepcust UO; B UF4 MoxeT ocymiecTBisThesl ocpeactBoM peakiuu UO; ¢
razoobpasubM (ropucteiM BogoponoMm (HF) mpu Temneparype 300-500°C.

ConenuajabHO mNpeAHA3HAYEHHbIE WM MOJATOTOBJIEHHBbIE CHCTEMBI s
konBepcun UF, B UFg

[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UF, B UFg ocymecTBisieTcss mocpecCTBOM SK30TEPMHUUECKON peaKIuu
c ¢Topom B peaktopHOou Oamne. UFg KOHACHCHpYETCA U3 TOPSUUX JIETYyUUX
ra3oB IOCPEICTBOM IPOITyCKaHMWsA IIOTOKAa Ta3a 4Yepe3 XOJOJHYIO JIOBYIIKY,
oxnaxaeHayw 1o -10°C.  Jlns mpomecca Tpedyercs UCTOYHHK Ta3000pa3HOTO

¢dropa.

CneuuaabHO TpeJHA3HAYEHHbIe WM TOATOTOBJICHHBIE CHCTEMbI ISl
koHBepcun UF, B MeTa/uimyecknii ypan

I[NTOACHUTEJIbBHOE 3AMEYAHUE

KonBepcust UF4 B Meramindeckuil ypaH OCYILIECTBIISIETCS IOCPEICTBOM €r0
BOCCTAHOBJICHHs MarHueM (KpyMHbIC MapTHU) WM KajblueMm (MaJible MapThH).
Peaknms ocymiecTBiseTcs NmpH TeMIepaTrypax BBIIIE TOYKH IUIABJICHUS ypaHa
(1130°C).

CnenuajabHO mNpeAHA3HAYEHHbIE WM MNOATOTOBJIEHHbIE CHCTEMBI s
konBepcun UFg B UO;

I[NOACHUTEJIbBHOE 3AMEYAHUE

Konsepcust UFg B UO2 MOKET OCYHIECTBIISITBCS MOCPEACTBOM OJIHOTO M3 TpPex
npoueccoB. B mepBom mponecce UFg BoccTanaBamBaeTcs: U THIPOIU3YETCS B
UO; c wucnonb3oBaHueM Bojaopoda u mapa. Bo Btopom mporecce UFg
THJIPOJIU3YETCSl PACTBOPEHHUEM B BOJE, M OCAXACHHUS IUypaHaTa aMMOHUS
no0aBisieTcsl aMMUaK, a auypaHar BocctaHaBiuBaerca B UO; BomopoioM mpu
temmneparype 820°C. Tlpu tpetbeM mporecce razoodpasnbie UFg, CO, u NHj
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7.8.

CMCIIIMBAIOTCS B BOJIC, OCAXJas ypaHWIKapOOHAT aMMOHHUsS. Y paHHIKapOOHAT
aMMOHHS CMEIIMBACTCS C MapoM U BogopoaoM mpu temmeparype 500-600°C mst
npousBozacTBa UO;.

Kongsepcus UFg B UO2 wacTo ocyiecTBisieTcs Ha NEpBOi CTYyNEHH YCTAHOBKH IO
U3TOTOBJIEHUIO TOIUIMBA.

CnenuajabHO mNpeAHA3HAYEHHbIE WM MNOJATOTOBJEHHbIE CHCTEMBI s
konBepcun UFg B UF,

[NOACHUTEJIbBHOE 3AMEYAHUE

KonBepcuss UFs B UF; ocymecTBiseTcsi TMOCPEACTBOM BOCCTAaHOBJICHHS
BOJIOPOJIOM.
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