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9 cenrs6ps 2011 roga

Oo011ee pacnipocTpaHeHue

Pycckuit
SI3bIK OpHUrHHANIA: apaOCKui

[JononHntenbHbIn NpoTokon K CornaweHunto
mexay KoponesctBomMm baxpeinH u
MexayHapoaHbIM areHTCTBOM MO aTOMHOW
9HEeprum o NPMMeHeHNn rapaHTnUn B CBA3N C
[loroBopoOM O HepacnpocTpaHEHUU A0epPHOro
OPYXUS

1. Tekcr HomomnutensHoro nporokona k Cornamenuto Mexay KoponesctBom baxpeitn u
MexayHapoIHBIM areHTCTBOM 10 aTOMHOM YHEPTUU O IPUMEHEHUU T'ApaHTUH B CBs3U ¢ J[0OroBOpoM 0
HEPaCIpPOCTPAaHEHUH SIIEPHOTO OPYXKHA  BOCIPOM3BOAWTCA B HACTOSAIIEM JNOKYMEHTE Ul
uHpopMauu Bcex 4ieHoB. COBET YIMpaBIsIOMUX 0J00pMI HacTOSIMHA J{OMOIHUTENBHBIH MTPOTOKOI
26 nosi6ps 2009 roma. On 661 moanucad B Bene 21 centsaops 2010 roxa.

2. B coorBercTBUM co cTtaTheil 17 JIOMOJHUTENBHOIO MPOTOKOJA OH BCTYNWI B cuily 20 vromns
2011 rona, B neHb, KOrJa ATEHTCTBO MOJYYIIIO OT baxpeitHa MUChbMEHHOE yBEAOMIICHUE O TOM, YTO
3aKOHOJATENIbHBIE U KOHCTUTYLHMOHHBIE TpeOoBaHusl baxpeiiHa, HeoOXxomumble Uil BCTYIUICHHUS B
CHJTY, BBITIOJTHEHBI.

! Bocipousgeneno B noxymente INFCIRC/767.



INFCIRC/767/Add.1
IIpunoxxenune

JIOIOJIHUTEJIBHBIN [TPOTOKOJI K COITALIEHUIO MEX/Y KOPOJIEBCTBOM
BAXPEMH 1 MEXJTYHAPOJIHbIM ATEHTCTBOM 110 ATOMHO SHEPT'MH O
[IPMMEHEHUU FTAPAHTHIM B CBSI3U C JIOTOBOPOM O HEPACITPOCTPAHEHUU
SAJEPHOI'O OPYXIA

[MPUHNMAS BO BHUMAHUE, aro KoponeBctBo baxpeitn (B mampHEHIIIEM UMEHyeMOE
“baxpeiitHoM”) 1 MeXIyHapoaHOe areHTCTBO MO aTOMHOW 3HEpruu (B JalbHEWIIeM HUMEHYeMOe
"AreHTCcTBOM") SBISAIOTCS ydacTHMKamu CorameHuss O TPUMEHEHWH TapaHTHH B CBA3H C
JloroBopoM 0 HepacIpoCTpaHEHHUH SASPHOTO OpYXus (B HanbHeHmeM nmeHyemoro "CoriamneHneM
o rapanTusax"), kotopoe BcTymmio B cuiry 10 mas 2009 rona;

YUUTDBIBAS >xenanue MeKIyHApOIHOTO COOOIIECTBA eme 0ojiee YKPEHUTh PEXKUM SIECPHOTO
HEpacIpOCTPaHEHHsT IyTeM IOBBIIICHUS JCHCTBEHHOCTH U 3()()EKTUBHOCTH CHUCTEMbI TapaHTHA
AreHTCTBa;

HAIIOMUWHAS, dro ATEHTCTBO TIpW OCYIIECTBICHWW TapaHTHH JODKHO YUHUTHIBAThH
HeO6XOZ[I/IMOCTI)Z n30eraThb CO31aHuA HpeHHTCTBHﬁ 9KOHOMHUYECCKOMY U TEXHOJIOTHYCCKOMY Pa3BUTUIO
BaxpeiiHa WM MEXIyHApOAHOMY COTPYAHHYECTBY B OOJNIACTH MHUPHOW SACPHOW JESTENbHOCTH
coOMroaTh ACUCTBYIONINE TIOJIOXKEHHUS B OOJIACTH OXpaHBI 3IIOPOBBsI, OE30MMaCHOCTH, (PH3HMUCCKOM
3alIUTHI, a TaKXke APYTHe ACUCTBYIOMNE TpeOoBaHMS OE30MACHOCTH W TIpaBa OTHCNBHBIX JIUI, W
MPUHUMATh BCE MEpPHI 10 3allIUTe KOMMEPYECKUX, TEXHOJIIOTHUYCCKUX M IMPOMBIIUICHHBIX CEKPETOB, a
TaKkKe Ipyroi kKoHGUAeHIMATbHONW HH()OPMAIINK, KOTOpast CTAHOBUTCS €My U3BECTHOI;

[NPUHMUMAS BO BHUMAHMUE, uto uyactoTa npoBeAeHUs U MHTEHCUBHOCTb MEPONPHSATHIM,
yKa3aHHbIX B HacrosmeM IIporokone, OyayT mOAEpKHUBAaTbCS HA MHUHMMAJIBHOM YPOBHE,

COOTBETCTBYIOIIEM IIeIH MOBBIMIEHNS IeHCTBEHHOCTH 1 3(h(heKTHBHOCTH TapaHTHiH ATEHTCTBA;

HACTOSIILMM baxpeitd 1 ATeHTCTBO COTIACHINCH O HIKECICTYIOIIEM:



CBA3b MEXY HACTOAIUM ITPOTOKOJIOM U COTI'JTIAIIEHUEM O TAPAHTUAX

Cratss 1

[Nonoxenus CornameHus o rapaHTHAX NPUMEHSIOTCS K HacTosimeMy [IpoTtokoiy B Tol Mepe, B
KaKoW OHHM COOTBETCTBYIOT MOJIOKeHHMsIM Hactosimero IIporokona u coBMecTHMBbl ¢ HUMH. B ciydae
NPOTHBOpEUHNsS MEXIy MNOoNoKeHus MU CoOmIalieHus] O TapaHTHAX M IOJOKEHWSIMHM HACTOAIIETO
ITpoTokosa NpUMeHSOTCs I0JI0KEHUs HacTosmero I1poTokoina.

HNPEAOCTABJIEHUE UHOOPMALIUU

Crartpg 2

a. Baxpeiin npenocTtapisieT ATeHTCTBY 3asBJIEHHUE, COAEpIKAILIEe:

i)

vi)

O6miee omucanue U HHPOPMAITUIO, YKA3hIBAIOIIYI0 MECTO TPOBEACHUS OTHOCSIINXCS
K SACPHOMY TOIUIMBHOMY IIMKIy HAYYHO-HCCIEIOBATEIbCKUX W OIBITHO-
KOHCTPYKTOPCKUX pabOT, HE CBA3aHHBIX C SJACPHBIM MaTEPUANIOM, OCYIIECTBIIIEMBIX
rne-1100, KOTOphle (HHAHCHUPYIOTCS, MOJMYYWIA KOHKPETHOE pa3pellieHre WIH
KOHTPOJMPYIOTCS WA OCYIIECTBIIIOTCS OT UMeHH baxpeitHa.

OnpeneneHHyl0 ATeHTCTBOM Ha OCHOBE OXKHMIAEMOTO TOBBIIICHHS IEHCTBEHHOCTH
i 3()(HEeKTUBHOCTH M COTNAcoBaHHYyI0 ¢ baxpeiHoM MH(OpMaIMIO 0 Kacaromencs
rapaHTUH SKCIUTyaTallMOHHOHN JEATENbHOCTH Ha YCTAHOBKAX M B MECTAaX HAXOXKACHMS
BHE YCTAaHOBOK, IIe OOBIYHO MCIIONB3YyEeTCA SAEPHBIA MaTepHal.

06]1[66 OIIMCAaHUC KaXIO0ro 3JaHusg Ha KaxKJ101 IIoOmaaKe, BKIIO4Yas €ro
HCIIOJIb30BAHUC, U, CCJIIM 3TOIr0 HCAOCTATOYHO, - OIMUCAHUC €ro COACPIKHUMOTO. 10
OIMMCAaHNE BKIIFOYACT KapTy TaKoOM TIJIOIIAAKH.

Omucanne Macmraba omeparuii Ui KaKIOrO0 MeCTa HaxXOXICHUS, HMEIOIIETO
OTHOIICHHUE K JAeATeIILHOCTH, yka3aHHOH B [Ipunoxkennu | x Hacrosmemy [IpoTokomy.

Hndopmarmio, yKa3bIBarOLIyI0 MECTO HAXOXKICHUS, SKCIUIYaTa[IOHHOE COCTOSIHUE U
OILICHOYHBIC TOJOBBIC IIPOMU3BOJACTBCHHLIC MOIIHOCTU YPAHOBBIX PYOAHUKOB M
000TaTUTENBHBIX ~ YCTAHOBOK W TOPHEBBIX  OOOTATUTEIBHBIX  YCTAaHOBOK U
CYIIECTBYIOIIMI TOZ0BOM 00BbEM MPOM3BOJICTBA TAKUX PYJHUKOB M OOOTaTUTENIBHBIX
ycTaHOBOK uisi baxpeiina B nenoM. baxpeitn nmpemocraBiseT mo 3anpocy ATeHTcTBa
JaHHBIC O CYIIECTBYIOIIEM T0JJ0BOM O0BeME POM3BOACTBA OTACIBHOTO PyJHUKA HIIH
oboraTuTenbHON yCcTaHOBKH. lIpenocraBnenue »To MHGpOpPMAlMU HE TpedyeT
BEZICHHUS [TOJPOOHOT0 yueTa SAEPHOro MaTepHana.

WNudopmario OTHOCHTEIHHO HCXOJHOTO MaTepHaia, KOTOPHIM emie He JOCTUT
COCTaBa M YHUCTOTHI, KOTOPBIE AEIAOT €r0 IPUTOAHBIM JUIsl U3TOTOBJICHUS TOILIMBA
WY W30TOIIHOTO 00O0TalIeHNs, BKIFOYAOLIyIO:

a) KOJIMYECTBA, XMMHYECCKUIA COCTaB, HCIONB30BaHWE WM TIPEAIOIaracMoe
UCIIOJIL30BAHUE TAKOTO Marepualla, HE3aBHCUMO OT €ro SACPHOTO WU
HESIZICPHOTO UCTIONB30BaHMS, T KaXOro MecTa HaxoxkaeHus B baxpeiine, B
KOTOPOM TaKOW MarepHal MPUCYTCTBYET B KOJHUYECTBAX, MPEBBIIIAFONIHX
JIECATh METPUYECKUX TOHH ypaHa U(WIK) IBAALATh METPHUYECKUX TOHH TOPUS,
a IS IPYTHX MECT HAXOXKJCHUSI ¢ KOJIMUECTBAMH 00Jiee OJJHOM METPUYECKOM
TOHHBI - oOmmee KommdecTBO s baxpeliHa B IeloM, e€ciii 3To ooIee
KOJIMYECTBO IPEBLIIACT JACCATH MCTPUYCCKUX TOHH YypaHa WJIM ABaJUATb
METPUUYECKHX TOHH Topus. lIpemocraBiieHune 3Tod WHOpMAIMU HE TpeOyer
BEJICHHUS MOJIPOOHOTO yUeTa SAepPHOr0 MaTepHaa;

b) KOJIMYECTBA, XMMUYECKUHA COCTAaB M IyHKT Ha3HAUEHUs KaXKIOW 3KCIIOPTHOU
IOCTaBKU U3 baxpeiiHa Takoro marepuana Uit KOHKPETHBIX HEAJCPHBIX Lenen
B KOJIMYECTBAX, IPEBBIIIAONINX:



vii)

viii)

1) JIECATh METPUYECKHX TOHH YpaHa, WIH s MOCIEHO0BaTEIbHBIX
SKCIIOPTHBIX IIOCTAaBOK YypaHa U3 baxpeiiHa B OJHO H TO XK€
roCyapcTBO, KaXasi U3 KOTOPhIX MEHEE AECATU METPUYECKUX TOHH,
HO CyMMa KOTOPBIX MPEBBIIIAET ASCATh METPUUECKUX TOHH B TEUEHHE
roja;

2) JBaaUaTh METPUYECKUX TOHH TOPHs, WIH JUIA IOCIIEAOBATEIBHBIX
OKCIIOPTHBIX IIOCTAaBOK TOpUsA W3 baxpeiiHa B OJHO M TO XK€
TroCyapcTBO, KaxK[ass W3 KOTOPbIX MEHEE [BAALATH METPUUECKUX
TOHH, HO CyMMa KOTOPBIX IPEBBIIIAET JBAIATh METPUIECKUX TOHH B
Te4eHHE roJa;

C) KOJIM4EeCTBA, XUMHYCCKUN COCTaB, MCCTO HaXOXJCHHS B HACTOAIICC BPEMI U
HCIOJIb30BAHUC WJIKM TIPEANOIaracMoc HCIOJIb30BaAHUC Kaxxaoi HMHOpTHOﬁ
IIOCTaBKH B BaXpCI?IH TaKOro Marepuajia Ayl KOHKPETHBIX HCAACPHBIX Heﬂeﬁ B
KOJIMYCCTBAX, IMPCBBIIIAOIINX:

1) JIECSITh METPUYECKMX TOHH YpaHa, WM ULl IOCIEA0BATEIIbHBIX
MMIIOPTHBIX TIOCTaBOK ypaHa B baxpeiiH, kakaas u3 KOTOPHIX MeHee
JIECATH METPUYECKUX TOHH, HO CyMMa KOTOpBIX IMpPEBBILIIAET AECATH
METPUUYECKHX TOHH B TE€UEHHUE T0O/1a;

2) JBaJLIaTh METPUUECKUX TOHH TOPHS, WM U IIOCIEN0BATEIbHBIX
VMMIIOPTHBIX IIOCTaBOK TOpus B baxpelH, Kaxkaas U3 KOTOPBIX MEHeEe
JBaJLATH METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIACT
JIBaLIATh METPUUYECKUX TOHH B TEYECHUE I0J1a;

Mpd TOM TIOHMMaHWW, YTO TWpe/ACTaBlieHne HHMOPMAMK O TaKOM MaTepHale,
MIpeAHA3HAYSHHOM ISl HESAEPHOTO HCIIONB30BaHUs, TIOCIE TOTO KaK OH JIOCTHUTHET
OKOHYATETHHOM (POPMBI CBOETO HESIIEPHOTO HCIIOIh30BaHMS, HE TpeOyeTcs.

a) UH(OpPMAIMIO OTHOCHTENIBHO KOJHMYECTB, BHUJIOB HCIIONB30BAaHUS U MECT
HaxXOKICHHUS SIEPHOTO Marephana, OCBOOOKIEHHOTO OT TapaHTHH B
COOTBETCTBUHM O cTaThelt 36 Cornamenus o rapaHTusix;

b) WHQOPMAIIMIO OTHOCHUTEIIFHO KOJIMYECTB (KOTOpas MOXeT uMeTh (opmy
OIICHOK) ¥ BHUJIOB HCIIOJIb30BAHUS B KaXKIOM MECTE€ HAXOXKICHHS SICPHOTO
Marepuaia, OCBOOOXKIEHHOTO OT TapaHTHH B COOTBETCTBHHU CO cTaTheid 35 b)
CornameHust O TapaHTHAX, HO eIlle He HaXO/IIErocss B OKOHYATEIbHOW
dopme M1 HEANEPHOTO HCIOIb30BAaHMSA, B KOJIMYECTBAX, IPEBBIMIAIOIINX
ykazaHHble B ctaThe 36 Cornmamenus o rapaHTusx. lIpemocraBieHue 3TOM
uHpopmamy He TpeOyeT BeleH!s MOAPOOHOTo ydeTa sIepHOro MaTepHania.

NudopMaimio OTHOCUTETPHO MECTa HAXOXKIACHUS WIM JalbHEWIeld o0paboTKu
OTXO/IOB CPEIHEr0 WJHM BBICOKOTO YPOBHS AKTHBHOCTH, COJAEPIKAIIUX ILTYTOHHIA,
BBICOKOOOOTAIIEHHBI ypaH WM ypaH-233, B OTHOIIEHWH KOTOPBHIX IPUMCHEHHE
rapaHTuii OBUIO TPEKPAIleHO B COOTBETCTBUM €O cTatheid 11  CornarieHus o
rapaHTusx. Jlns menu JaHHOTO TyHKTa "manpHeimas oOpaboTka" He BKIFOYAaeT
MEPEyIMakoBKy OTXOJOB WM WX JaJbHEHIIee KOHAWIIMOHWPOBAHWE, HE
MIpeIycMaTpUBaloIee Pa3aeiIeHNs JICMEHTOB, )T XPAaHESHUS WITH 3aXOPOHEHIS.

Crenyronryro UH(OpPMAIMIO OTHOCUTEIBHO COIVIACOBAHHOIO OOOpYNOBaHHUSA U
HEsIEPHOT0 MaTepraa, nepednciieHHbIx B [Ipunoxennn I1I:

a) MO KaKAOW AKCIOPTHOH mocraBke n3 baxpeifHa Takoro oOopymoBaHHs H
MaTepHana: uneHTUUKanus, KOJMYECTBO, MECTO IPEAIOIaracMoro
UCIIONIB30BaHUsI B TOCYAApCTBE-MIOIyYaTelle U 1aTa WIN B COOTBETCTBYIOIINX
CIIy4asix O>KHJaeMas 1ara dKCIIOPTHOM IMOCTABKH;



b) M0 KOHKPETHOMY 3ampocy AreHTCTBa, MOATBepXkIeHue baxpeiiHom kak
UMITOPTUPYIOIMIUM TOCYAPCTBOM HMH(MOPMAIIMH OTHOCHTEIIBHO DKCIOpTa
Takoro o0OpynoBaHUs U MaTepuana B baxpelin, mpeaocTaBieHHONH ATEHTCTBY
JOPYTHM IOCYAAPCTBOM.

X) OO0mye MIaHel Ha TPEACTOSIIUN NECATHICTHUN IEepHoi, UMCIOIINE OTHOIICHUE K
Pa3sBUTUIO AACPHOr0 TOIUIMBHOI'O IIHKJIA (BKJ’IIO‘IZUI IUIaHUPYEMBIC OTHOCAIIMUECSA K
AIEPHOMY  TOIUITMBHOMY  LHUKIYy  HAy4HO-WCCJIEHOBATENLCKHE W OMBITHO-
KOHCTPYKTOpCKHE  paloThI), KOTJa OHH YTBEPXKAEHBI  COOTBETCTBYIOIMIMHU
KOMIIETEHTHBIMU OpraHaMHy B baxpeiine.

b. Baxpeiin mpumnaraer Bce pasyMHBIE YCHIHMS, C TE€M 4YTOOBI TPEJOCTAaBUTh ATEHTCTBY
CIIeAYIONTYI0 HH(OPMALHIO:

1) obriee onrcaHue u HHHOPMAITHIO, YKA3BIBAIOIIYIO MECTO TPOBEICHHS OTHOCSIIIMXCS K
SAIEPHOMY  TOIUIMBHOMY  LHMKIY  HayYHO-HCCIIEOBAaTEIbCKUX M OMBITHO-
KOHCTPYKTOPCKHUX paboT, He CBS3aHHBIX C SIEPHBIM MaTepUalioM, KOTOpbIe KOHKPETHO
OTHOCSITCS K 00OTaIleHHIO, TIepepadoTKe AASPHOTO TOIUINBA HITH K 00pabOTKE OTXOIOB
Cp€aHCTO NI BBICOKOI'O YPOBHA aKTUBHOCTH, coacpiKalmnux HJIYTOHI/Iﬁ,
BBICOKOOOOTAIIEHHBIH YpaH WK ypaH-233, ocymiecTBisieMbIX rne-muoo B baxpeiine,
HO KOTOpble He (PMHAHCHPYIOTCS, HE TONYYIIH KOHKPETHOTO pa3pelleHus Wik He
KOHTPOJIMPYIOTCST baxpeilHOM MM HE OCYIIECTBISIOTCA OT MMeHu baxpelina. Jlns
HeNM JaHHOTO NyHKTa "oOpaboTka"' OTXOMOB CPEIHEro WM BBICOKOTO YPOBHS
aKTHUBHOCTH HE BKJIFOUAeT IEPEyNaKkOBKY OTXOJOB WM WX KOHIUIIMOHHUPOBAHHUE, HE
TIpeAyCMaTpUBAIOIIIEe Pa3eNICHHs SJIEMEHTOB, JIJIsl XPAHEHHSI WITH 3aXOPOHEHHUSL.

i) oOliee ONUCaHUE JCATCIBHOCTH U CBCICHHUA O JIMIEC WIM OpraHU3alluH,
OCYIIECTBISAIONINX TAaKyl0 JCITENBHOCTh B OMPEICTCHHBIX ATEHTCTBOM MeECTax
HaxXOXKJCHUS 3a MPEIeIaMy TUIOIAIKH, KOTOPbIe, T0 MHEHHIO ATEHTCTBA, MOTIIU Obl
(YHKIMOHANIBHO ~ OBITh  CBS3aHBI C  JICATENFHOCTBIO HA OTOM  IUIOMIAJKE.
[IpenocraBienne Takod MHGOPMALMU SBISETCS MPEAMETOM KOHKPETHOTO 3ampoca
ArenrtctBa. OHa MPEAOCTABISIETCS B KOHCYJIBTAIMH ¢ ATEHTCTBOM U CBOEBPEMEHHO.

c. ITo 3ampocy AreHtcTBa baxpeilH naeT yTOUHEHHsS WM Pa3bsCHEHUs JI000H WHQOpMaIuH,
IIPEJOCTABJIICHHOM B COOTBETCTBHM C HACTOALICH CTaTbEd, B TOW CTENEHH, B KOTOPOM OHA UMEET
OTHOUIEHUE K IIETIM TapaHTHH.

Cratbs 3

a. Baxpeitn mpemocraBnsier AreHTCTBY B TeueHue 180 mHEl mocie BCTYIUICHHS B CHITY
Hacrosiiero [Iporokosa uH(pOpMAITUIO, 0 KOTOPO TOBOPUTCS B CTaThe 2.a 1), iii), iv), V), Vi) a),
vii) 1 X) 1 B cTaThe 2.b 1).

b. Baxpeiin npenocrapmsier AreHTCTBY 10 15 Mast KaKaoro roga 0OHOBICHHYIO HH(DOpPMAIHIO, O
KOTOPOH TOBOPHUTCSI B IMYHKTE a. BBIIIE, 32 MEPHOJ, OXBaTHIBAIOIIMI MpeIIIeCTBYIOIINMA
KajieHaapHelii ron. Ecim panee mpemocrtaBieHHas MHGOpManus ocTanachk 0e3 M3MEHEHHH,
Baxpetin yBenomirszeT 06 3ToM.

C. Baxpeiin npenocraBnser ATEHTCTBY 70 15 Masi KaXI0ro rojia MHPOPMAIIHIO, ONPEACICHHYIO B
cTathe 2.a.vi) b) 1 ¢), 3a mepro/1, OXBATHIBAIOIIHI PEIIISCTBYIOMINI KaJeHIAPHBIHA TOI.

d. Baxpelin exeKkBapTaIbHO TMPEmoCTaBiIsieT ATEHTCTBY WH(GOpPMAIIMIO, OIpPENeICHHYI0 B
cTathe 2.a.iX) a). JTa uHGOpPMAIU TPEJOCTABISETCS B TE€UEHHE IIECTHIECATH THEW mocie
OKOHYaHMA Ka)XJI0Tr0o KBapTana.

e. Baxpeiin npemocraBiser ATeHTCTBY WH(POPMAIIIO, OTIPEIEIICHHYI0 B cTaThe 2.a.viii), 3a 180
JHEH 710 OCYIIECTBICHUS AaNbHEHIer o0paboTKH, U 10 15 Mast KaXIoro roja HHPOPMAaIUo
00 M3MEHEHHAX MECT HaXOXICHUS 3a TMEpUOA, OXBATHIBAIOLIMN TMpEIIIECTBYIOIUMA
KaJICH/IApHBIN TOJI.



baxpeitH 1 AreHTCTBO JOrOBapUBAIOTCS O BPEMEHH U YaCTOTE MPEIOCTABICHUS HHPOPMAIIUH,
OIPEJICJICHHOM B CcTaThe 2.a.11)).

Baxpeitn npenocraBisier ATeHTCTBY HMH(pOpMALUWIO, ONpENeNICHHYI0 B CTaThe 2.a.iX) b), B
TEYeHHUE IIECTUIECATH THEH MOCIIe MOCTYIJIEHHS 3a1poca OT ATeHTCTBa.

I[OHOJIHI/ITEJII)HHﬁ JOCTYII
Cratpg 4

HI/I)KeCHe)Iy}OIHee NMPUMCHACTCA B CBA3U C OCYIICCTBJICHUEM MOOIIOJHHUTCIILHOIO JOCTYyIIa B

COOTBETCTBHH CO CTaThEH 5 HACTOSIIIETO HpOTOKOJ'Ia:

a.

ATEHTCTBO HE CTaBHT LEJIN MCXaHUCTUYCCKU NJIM CUCTCMATHYCCKHU IMPOBEPATH I/IH(I)OpMaI_[HIO,
) KOTOpOﬁ TOBOPUTCA B CTATHC 2, OJTHAaKO ATEHTCTBO UMEET HAOCTYII K:

1) JOOOMY MECTY HAaxOXJICHHUSI, O KOTOPOM TOBOPHUTCS B CTarhe 5.a.1) wim ii), Ha
BBIOODOYHONW OCHOBE C IeJbI0 O0ECHeYeHHs YBEpEeHHOCTH B  OTCYTCTBHHU
HE3asIBIICHHBIX SIIEPHOTO MaTepHana 1 IesITeIbHOCTH;

i) F000MY MECTYy HAXOXIEHHS, O KOTOPOM TOBOPHUTCS B CTaThe 5.b. WIH C., B LEIAX
pelIeHrs BONPOCA, CBS3aHHOTO C MPAaBWIBHOCTBIO M IIOJHOTOM HHGOpManuw,
MIPEOCTAaBIEHHON B COOTBETCTBHM CO CTaTheil 2 WM B IEIIX YCTpPaHEHHS
HECOOTBETCTBUS, CBSI3aHHOTO ¢ 3TOM nH(opmanumeii;

ii) TF000MY MECTY HaXOKIEHHS, 0 KOTOPOM TOBOPHTCS B CTaThe 5.a. iil) B TOH CTeNeHH, B
KOTOPOH 3TO HEOOXOOMMO ATEHTCTBY Ui NMOATBEPXKICHHS I LeNed TrapaHTHi
3asBIeHNsT baxpeitHa o craTyce yCTaHOBKM WJIM MECTa HAaXOXKIECHHS BHE YCTaHOBOK,
/e paHee OOBIYHO MCTIONB30BAJICS SAEPHBI MaTepHall, Kak CHATBIX C 3KCIUTyaTaIuH.

1) 3a UCKIIOUCHHEM CITy4yaeB, YKa3aHHBIX B MYHKTE ii) HIKE, ATEHTCTBO HaIpaBiseT
Baxpeiiny npenBapuTenbHOE yBEJOMIIEHHE O IOCTYIIE Mo KpaifHel Mepe 3a 24 yJaca;

i) B OTHOLIEHHMH JOCTyIa K JIIOOOMY MECTy Ha IUIOLIaAKe, KOTOPBIA 3ampaiminBacTcs B
COYETaHHH C TOCEUICHWSMH U1 MPOBEPKU HH(OPMAMU O KOHCTPYKLUUHM WIH C
WHCTIEKIIMSIMU  JUTS  CIIEHHUAJBHBIX LeNell WM OOBIYHBIMH WHCTIEKIMSMHU Ha 3TOU
IUIOLIA/IKE, CPOK IPEIBAPUTENIFHOIO YBEAOMIIEHHUS, €CIM ATEHTCTBO oOpariaercs ¢
3ampocoM 00 3TOM, COCTaBisleT, MO KpaliHell Mepe, IBa 4aca, OIHAKO B
WCKITFOUUTENIBHBIX 00CTOSATEIbCTBAX, MOXKET COCTABUTh MEHEE JIBYX YacoB.

Hpe,HBapI/ITeHBHOC YBEOOMJICHUE HAIIPABJIIACTCA B INHCBMCHHOM BUAC W B HEM KOHKPETHO
YKa3bIBarOTCA NPUYUHBI JOCTYIIa U ACATCIbHOCTh, KOTOpasA AOJIKHA OBITh OCYyHICCTBJICHA BO
BpPEMA TAaKOI'O AOCTYyIIA.

B ciydae Bompoca MM HECOOTBETCTBHSI ATEHTCTBO NpenocTaBisieT baxpeliHy BO3MOXKHOCTb
JaTh Pa3bsICHEHHE U CHOCOOCTBOBATH PELICHHIO 3TOr0 BONPOCA WM YCTPAHEHHIO 3TOTO
HECOOTBETCTBHA. Takas BO3MOXKHOCTH OyIeT MpeNoCTaBISITHCSA A0 HAIlpaBJIEHHUs 3armpoca o
JIOCTyIe, €CIU TOJNBKO ATEHTCTBO HE COUTET, YTO 3aJEpiKKa B IMPEAOCTABICHUM JOCTYIIA,
BO3MOYKHO, HaHECET yIIepO LenH, ¢ KOTOPOH 3ampallnBaeTcs 3TOT JOCTyI. B mrobom ciyuae
ATEHTCTBO HE [ieflaeT KakuX-JIM0O BHIBOJOB B OTHOILIEHHWH BOIPOCA WJIM HECOOTBETCTBUS IO
Tex 1op, noka baxpeiiny He OyAeT npenocTaBieHa Takasi BO3MOXHOCTb.

Eciu ¢ baxpeliHOM He NOCTHIHYTO MHOM JOrOBOPEHHOCTH, JOCTYII OCYIIECTBISETCS TOJIBKO B
TeUeHHEe 0OBIYHOTO paboyero JHS.

BaxpeliH MMeeT mpaBO Ha CONPOBOXKIEHHWE HHCIIEKTOPOB ATEHTCTBa BO BpeMs JOCTYyIa
npeAcTaBuTenssMu  baxpeliHa mNpu  yCIOBHHM, 4YTO 3TO HE 33JEpKUBAET BBIIOJIHEHHE
MHCIIEKTOPaMH CBOMX (DYHKLIMI MIIM MHBIM 00pa3oM He MPETSTCTBYET 3TOMY.



Cratba 5

Baxpeiin npenocrapisier ATeHTCTBY JOCTYI K:
1) r000MY MECTy Ha IJIOILIAJIKE;

i) MFO0OMY MECTy HAaXOXJICHHUS, ONpeAeiecHHOMY baXxpeliHOM B COOTBETCTBUHM CO
crarbeit 2.a.v)-viii);

ii) J000# CHATOM C IKCIUTyaTallid YCTAHOBKE WM CHSATOMY C OKCIUTyaTalldH MECTy
HaxOKJCHHUS BHE YCTAaHOBOK, TJIe paHee 00BIYHO UCTIONB30BAJICA SIIEPHBIN MaTepHall.

JOOOMY MECTy HaxOXKIICHHS, OnpeacieHHOMY baxpelfHOM B COOTBETCTBHHU CO CTaThei 2.a.1),
cTaTheil 2.a.1v), cTarhei 2.a.iX)b) mnm crarthei 2.b., MOMHMO TE€X, O KOTOPBIX T'OBOPHUTCS B
MYHKTE a.1) BBIIE, TP yCJIOBUM, YTO, €CIIM baxpeliH He UMeeT BO3MOXKHOCTU MPEAOCTABUThH
Takoi Jgoctym, baxpeliH mnpuiaraeT Bce pasyMHbIC YCHIMS JJISI  HE3aMEIUTUTEIBHOTO
YJIOBJIETBOPEHUS TPeOOBAHUN ATEHTCTBA C IIOMOIIBIO HHBIX CPEJICTB.

TF000MY MECTY HaXO>KACHHS, OTPEACTICHHOMY ATEHTCTBOM, IOMUMO T€X MECT HAXOXKICHUSI, O
KOTOPBIX TOBOPHUTCS B IyHKTax a. ¥ b. BbIlIe, B LEsIX 0TOOpa Mpo0 OKpysKarowel cpensl B
KOHKPETHOM MECTE HaXO)KICHUS NPHU YCIOBUH, YTO, €CIM baxpelH He MMeEeT BO3MOXKHOCTH
IIPEOCTaBUTh TakOW JOCTyn, baxpeilH mpwiaraeT Bce pa3yMHbBIE YCWIUS UL
HE3aMEeUIUTENFHOTO  yIOBIETBOPEHUST TpeOOBaHMHM ATrSHTCTBA B IPWISKAIINX MECTax
HaXO0K/IECHUSI WU C TIOMOIIBIO HHBIX CPEICTB.

Crartpg 6

HpI/I OCYHICCTBJICHUU  CTATbU 5 ATrGHTCTBO MOXET BBIIOJHATH CJICAYIOIIUE  BUABL

JACATCIIBHOCTH:

a.

B oTHOmeHNN mocTyna B COOTBETCTBUU CO CTaTbel 5.a.1) WM iii): BU3yalbHOE HaOIOACHUE,
0TOOp P00 OKPYIKAIOIICH CPEIBI; HCITOE30BAHIE YCTPOHUCTB ISl OOHAPYKECHUS U H3MEPEHHS
pamuanyy; oneyaTbiBaHUEe U MPUMEHEHHE NPYTHX HACHTU(QHUIMPYIOIIMX U YKa3bIBAIOIIUX Ha
BMEIIIATEIbCTBO YCTPOMCTB, OMPECICHHBIX B JIONOHUTEIBHBIX TOJI0KEHHUSX; U IPUMCHEHHE
JPYTUX OOBEKTHBHBIX Mep, TEXHWYECKass OCYIIECTBUMOCTh KOTOPHIX Oblila OATBEPXKAEHA U
UCIIOJIb30BAaHUE KOTOPhIX ObUIO coryiacoBaHo COBETOM YHPABISIONIMX (B JaJbHEHIIIEM
nmenyeMbM "CoBeToM") 1 TIOCIIE KOHCYJIbTalnii MeX 1y AreHTCTBOM U baxpeitHoMm.

B oTHoIIeHNY TOCTyNa B COOTBETCTBUU CO CTaThel 5.a.11): BH3yallbHOE HAOIOACHHUE; TIOJCUYET
VYETHBIX EIWHHII SIEPHOTO MaTephana; Hepaspyllarollde H3MEepPeHus W O0T0op mpoo;
WCTIONTF30BaHUE YCTPOMCTB Il OOHApYKEHHS W MU3MEpEeHUs paJHallid; W3ydeHHe YUETHBIX
JIOKYMEHTOB, KaCAIOIIIXCSl KOJIMYECTBA, MPOUCXOXKICHHUS M pa3MEICHUs MaTepuaia; oTOoop
npo0 OKpyXKarolield cpenapl; W TPUMEHEHHWE JPYTMX OOBEKTHBHBIX MeEp, TeXHHUYECKas
OCYIIIECTBUMOCTb KOTOPBIX ObITa TIOATBEpXIE€HAa W WCIIOIB30BaHME KOTOPBIX OBLIO
cormmacoBano COBETOM U ITOCIIE KOHCYJIbTAINN MEKIY ATEHTCTBOM H baxpeitHoM.

B oTHOmeHMM mOCTyma B COOTBETCTBHM CO CTaThel 5.b.: BU3yanmbHOE HAOMIOIEHHE; O0TOOD
npo0 OKpY)KalOIeH Cpeabl; WCIOJb30BAHUE YCTPOMCTB IJIsl OOHApY>KEHUs U W3MEPEHHS
pamuanuy; U3y4eHHe KacaroIIMXCs TapaHTHH MPOM3BOACTBEHHBIX M OTTPY30YHBIX YUYETHBIX
JOKYMEHTOB; M TPUMEHEHHE JPYIHX OOBEKTHBHBIX MEp, TEXHMYECKas OCYHIECTBHMOCTh
KOTOPBIX OblIa MOATBEPXKICHA M HCIONb30BaHHE KOTOPHIX ObUIO coriacoBaHo CoBeTOM H
TOCNe KOHCYNbTallui Mex 1y AreHTcTBOM U baxpeitHom.

B oTHOmEHNN ocTyma B COOTBETCTBUM CO CTaThel 5.c.: 0TOOp MpoO OKpyKaroliel Cpe/ibl U B
CiIyJae, eCliid pe3yibTaThl He TO3BOJIIFOT PEIIHTh BOIIPOC WIIM YCTPAHUTH HECOOTBETCTBHE B
MECT€ HaxOXJCHHUS, OIpPEICIICHHOM ATEHTCTBOM B COOTBETCTBHHM CO CTaTheil 5.c.,
UCIIOJIL30BAHUE B OTOM MECTE HAXOXKICHUS BHU3YAJbHOTO HAOIIOACHUS, YCTPONCTB JUIs
0o0OHapyXeHHUs 1 I3MEPEHHsI palialyi ¥ MPUMEHEHHUE 110 COTIIaCOBaHUIO Mex 1y baxpeitHoMm u
ATEHTCTBOM JIpyTUX OOBEKTUBHBIX MEP.



Cratpg 7

a. o mpocrbe baxpeiiHa AreHTCTBO U baxpeiiH 1oroBapuBarOTCs B OTHOIIICHUH PETryIUPyEMOro
JOCTynla B paMKax Hacrosmero IIpoTokosna ¢ 1enbpl0 NPENOTBPAIIEHUS PACKPBITH
YyBCTBUTEILHOW C TOUKM 3PEHUS SIIEPHOTO DPACTPOCTPAHEHHs HH(GOPMALWH, BHITOJHCHHS
TpeboBaHMil 0e30MacHOCTH WM (HU3MYECKOH 3alUTHl WM C LEJIbI0 O00ECIECUEHMs 3aIlUThI
Haxopsieiics B 4aCTHOM COOCTBEHHOCTH MM KOMMEPHYECKH YYBCTBUTENBHOH MH(pOpMAIUU.
Taxvie JOrOBOPEHHOCTH HE MPEISTCTBYIOT ATEHTCTBY OCYIIECTBISATH JEATENLHOCTh, KOTOpas
ABJAETCS HEoOXOmUMOW Juisi oOecreyeHUss YOEAWTENbHOH YBEPEeHHOCTH B OTCYTCTBUH
HE3asBIICHHBIX SACPHOTO MaTepuala M JACATENBHOCTH B  COOTBETCTBYIOLIEM MECTE
HAXOXKJICHUS, BKIIIOYAs! pEIIeHne JTI000ro BOIIPOCca, OTHOCSIIIEr0Cs K MPaBUIIBHOCTU U TIOJTHOTE
uHpopMay, O KOTOPOHl TOBOPHUTCS B CTarhe 2, WIM YCTPaHEHHWE HECOOTBETCTBUS,
OTHOCSILIETrocs K 3TOH HH(POPMALIUH.

b. baxpeiiH MoxeT mpu NpenocTaBieHMH HH(POPMALMH, O KOTOPOH TOBOPUTCS B CTaThe 2,
uH(popMUpoBaTh ATEHTCTBO O MECTaxX Ha IUIOLIAAKE WM B MECTE HAaXOXICHUS, Ha KOTOPBIX
MOXKET IPUMEHSThCS PETYINPYEMbIil JOCTYIL.

c. Jlo BCTyIuieHUSI B CHITY JIFOOBIX HEOOXOMUMBIX JlOMOTHUTENBHBIX MOOKEHUM baxpeiiHn MoxkeT
MPUOCTHYTh K PETyIMPOBAHHIO JOCTYIA B COOTBETCTBUU C IOJIOKCHUSMHU ITYHKTA a. BBIIIIE.

Crartpga 8

Huuro B HacTosiem [IpoTokose He MpensaTcTByeT baxpeiHy mpeocTaBisaTh ATeHTCTBY JOCTYI
K MECTaM HaXOXXJICHHS B JIOTIOJIHEHHE K TeM, O KOTOPBIX TOBOPUTCS B CTAaThSIX 5 M 9, WM TPOCHUTH
ATEHTCTBO 0 MMPOBEACHNHN JACATCIILHOCTH I10 IMMPOBEPKE B KOHKPETHOM MECTC HAXOKIACHUA. ATeHTCTBO
HE3aMEUTUTENHLHO TPUIIAraeT BCe Pa3yMHbIC YCHITHS JUTS OCYIICCTBICHHUS NSHCTBUI B COOTBETCTBUH C
TaKO# MPOCKOO.

Cratpg 9

Baxpeiitn mpenocraBisier ATEHTCTBY JOCTYIl K MeCTaM HAaxXOXKICHHUS, OIpeIeIeHHBIM
ATEHTCTBOM JjIsl 0TOOpa MPOO OKPYIKAMOIICH Cpelibl Ha OOIIUPHON TEPPUTOPHH, MPU YCIIOBHUH, YTO
ecnu baxpeilH HE MMeeT BO3MOXKHOCTH TMPEAOCTaBUTH TaKOM mMocTym, TO baxpelH npumaraeT Bce
pasyMHble YCHIMS JUIi YJIOBJIETBOPEHWS TpeOOBaHW ATEHTCTBA B albTEPHATHBHBIX MECTaxX
HaXOXKIIEHMsI. ATEHTCTBO HE 3allpalluBacT TaKOW JTOCTYI A0 TEX IOop, TTOKa 0TOOP Mpod OKpY KaromieH
Cpelbl Ha OOIIMPHOM TEPPUTOPUH U TIPOIICAYPHBIE MEPHI IS €ro MpoBeAcHUs He ogo0peHsl CoBeToM
Y HE IPOBEICHBI KOHCYJIBTAIIUN MEXITy ATEHTCTBOM U baxpeiHom.

Cratpa 10
ArentctBo uHdpopmupyet baxpeiiH o:

a. JesTensHOCTH, OCYIIECTBICHHON B paMKax HacTosiero [Ipotokona, BKIItoYas NesSTeILHOCT B
OTHOIIEHUH JIFOOBIX BOMPOCOB MJIM HECOOTBETCTBHIA, KOTOPHIE ATEHTCTBO JIOBEIIO JIO CBEIICHHUS
baxpeitHa, B mpenenax IIECTUAECATH IHEH TOCIE OCYIIECTBICHUS ATEHTCTBOM JTOU
JIeSITEIIbHOCTH.

b. PesynpraTax nedTensHOCTH B OTHOIICHHH JIFOOBIX BOMPOCOB WIIM HECOOTBETCTBHM, KOTOpHIC
ATreHTCTBO MTOBENIO M0 cBeneHus baxpeiiHa, M0 BO3MOXXHOCTH CKOpee, HO B JIFOOOM ciiydae B
TEUYECHHE TPUALATH JHEH TOCe MOMydeHUss ATEHTCTBOM 3TUX PE3yJIbTaTOB.

C. BriBomax, KOTOpbhIE OHO CIHENANO B pe3yJbTaTe CBOSH NEATEILHOCTH B COOTBETCTBHHU C
HactosmM [IpoTokoom. Takue BEIBOIBI IPEAOCTABIISIOTCS €3KETOTHO.



HA3BHAYEHUE HHCIIEKTOPOB ATEHTCTBA
Cratpg 11

a. 1) I'enepampHBIN mupekTOop yBemomirsieT baxpeitn o0 yrBepskmennm CoBeTOM JHOO0TO
JOJDKHOCTHOTO JIMIJa ATEHTCTBA B KauecTBE MHCIEKTOpa MO TapaHTusM. Ecmm
Baxpeiin He wus3Bemaer ['eHepanbHOrO IMPEKTOpa O CBOEM OTKJIOHEHMH TaKOro
JIOJKHOCTHOTO JIMIA KaK MHCIIEKTOpa AJs baxpeilHa B TedeHHe Tpex MeECALEB MOCIe
MOTy4eHHsI yBelOMJIeHUsI 00 yTBepkaeHnu COBETOM, MHCIIEKTOP, O KOTOPOM TaKUM
obpaszom yBenomieH baxpeiin, cuntaercs Ha3HaYeHHBIM B baxpeiiH.

i) I'eHepanmbHBI  AWPEKTOp, NEHCTBYST B OTBET Ha TipochOy baxpeiitHa wmm 1o
COOCTBEHHOW WHHIIMATUBE, HE3aMeIHTENILHO HH(popMupyeT baxpeliH o0 oT3biBe
Ha3HAYCHHUS JTHO00ro J0HKHOCTHOTO JIMIA B KAYeCTBE HHCIIeKTOpa i baxpeiiHa.

b. YBenoMiieHre, 0 KOTOPOM TOBOPHUTCS B IIYHKTE . BEIIIE, CYUTACTCS TOIYICHHBIM baxpeitHom
Yyepe3 ceMb JHEW TOcie AaThl HamnpaBieHUs ATEHTCTBOM Takoro yBemomuieHus baxpelny
3aKa3HOM KOPPECHOHICHLIKEH.

BH3bI
Cratpst 12

BaxpeiiH B TeueHne OXHOrO Mecslla MOCIE MOJy4YeHUs 3ampoca 00 3TOM B Cilydae
HEOOXOIMMOCTH IIPEAOCTaB/sIET YKa3aHHOMY B TaKOM 3alpoce Ha3HAYEHHOMY HHCIEKTOPY
COOTBETCTBYIOIIME MHOTOKPATHBIC BBHE3IHBIC/BBIC3AHbIC HW(WIIM) TPaH3UTHBIE BH3bI, KOTOpPBIC
obecrieyaT HMHCIIEKTOPY BO3MOKHOCTh BhE3la M NpeObIBaHMS Ha TeppUTOpuM baxpeliHa B memsax
BBINIOJTHEHUS ero(ee) ¢pyHkuuil. JIroObie TpeOyemble BU3bI ACHCTBUTENBHEI B TEUEHHE HE MEHEE OIHOTO
rojia ¥ B ciIy4ae HeoOX0IMMOCTH BO30OHOBIIAIOTCS Ha ITEPUO/]] Ha3HAYSHUS MHCIIEKTopa B baxpeiiH.

JOHOJHUTEJIBbHBIE IMIOJOXKEHUA
Cratpg 13

a. B Tex ciy4asx, xorma baxpelH i ATEHTCTBO YKa3bIBAIOT HA HEOOXOIUMOCTE OTIPEIIEIIUTE B
I[OHOJ]HI/ITGHBHLIX TIOJIOKCHUAX, KaKUM O6p330M CJIEAYyET NPUMCHATH MCPBI, U3JI0OKCHHBIC B
HactosimeM [Ipotokone, baxpeilH u ATEHTCTBO COIJIACOBBIBAIOT Takue JlOMOTHUTEIbHBIC
TIOJIOKEHMsI B TEUEHHE JEBSHOCTA JTHEW IOciie BCTYIUICHHS B CHIy Hactosiero [Iporokorna
WM, B T€X CIy4YasixX, KOT/ia yKa3aHHe Ha HEOOXOIMMOCTh TaKuX J[OMOTHUTETFHBIX MOI0KEHHH
JTaeTcs Mocye BCTYIUICHUS B CHTy Hactosiero [lpoTokona, - B TeueHHe JeBSHOCTA JHEH mocie
JIAThI TAKOTO YKa3aHWSI.

b. Jo BcTymeHWs B CWIy JTHOOBIX HEOOXOAMMEIX [lOMOMHUTETHHBIX IOJIOKEHUH ATEHTCTBO
HMEET IPaBO MPUMEHATH MEPHI, U3II0KEHHBIE B HacTosweM [IpoTokorte.

CUCTEMBI CBSI3H1
Cratpd 14

a. Baxpeitn maer paspeiieHre ATEHTCTBY CBOOOJHO WCIIONB30BATh JUIA CIYKEOHBIX IIETICH
CHUCTEMBI CBSI3M MEXAy HHCIeKTopamu AreHTctBa B baxpeiiHe u lleHTpambHBIME
yapeKIeHusIMA  AreHTcTBa H(win) PermonHamesHBIMEH - OFOpO, BKIIIOYAs —Iepemady B
HEaBTOHOMHOM WJIM aBTOHOMHOM pexuMe HWH(OpMaIHu, TOCTYyMammeld OT YCTPOMCTB,
YCTaHOBJICHHBIX ATEHTCTBOM B IICJSX COXPAaHCHUS W(WiM) HAOIIONCHHS, WIA M3MEPCHUS, U
o0ecrieurBaeT 3alluTy TakoH CBS3M. ATEHTCTBO TOCIE KOHCYJbTammi ¢ baxpeitHom nmeer



MIPaBO HUCIIOJB30BaTh YCTAaHOBJICHHBIE Ha MEKAYHAPOAHOM YPOBHE CHCTEMBI MPSAMOW CBSI3H,
BKJIFOYAsl CIIyTHUKOBBIE CUCTEMbl M JpyTH€ BUJABI JalbHEH CBSA3M, HE HCIOJIb3YyEMbIE B
Baxpeiine. [To mpocrbe baxpeiina nim AreHTCTBa MOJPOOHOCTH, KaCAIOIHECs OCYIIIECTBICHHS
9TOr0 IyHKTa B OTHOLICHWM II€pefayd B HEAaBTOHOMHOM WM aBTOHOMHOM pEKHMeE
uH(popMaImy, MOCTYNAOIIEH OT YCTAaHOBJIEHHBIX ATEHTCTBOM YCTPOMCTB COXPaHEHHs W/WIH
HaOTIONICHNS WITH JJIS1 N3MEPEHHH, OTIpeIeNTtoTcs B JI0NOIHUTETBHBIX OIOKEHUSX.

[Ipu ycTaHOBIEHNH CBS3U U TIepenade HHGHOPMAITHH, KaK 3TO MPeIyCMaTPUBACTCS B IIYHKTE a.
BHINIC, HAICKAIMUM O00pa3oM YUHUTHIBACTCS HEOOXOAWMOCTH OOECICUCHUs 3aIlUTHI
HaXOJIAIIEHCS B YaCTHOW COOCTBEHHOCTH WJIM KOMMEPYECKA YYBCTBUTEIBHOW WH(OpMAIMU
WM TOH MH(pOpMAINK 0 KOHCTPYKIWH, KOTOpYyIo baxpeitH cuntaer 0co00 4yBCTBUTEIBHOM.

S3AIIUTA KOHQHI[EHHHAJIBHOFI HHO®OPMALIMHU
Cratpg 15

ATEHTCTBO TIOJICPKUBACT CTPOTHH pexuM olecriedeHust S(PQGEKTUBHONW 3aIlUTHl  OT
PaCKpbITHA KOMMEPUCCKUX, TCEXHOJIOTHYCCKHUX W IPOMBINUICHHBIX CEKPETOB M npyrof/i
KOH(UICHIIMATBHOM WH(POpMAIINU, KOTOPBHIC CTAHOBSTCS €My W3BECTHBIMH, BKJIIOUAs TaKyIO
WHPOPMAIIMIO, KOTOpasi CTAHOBUTCS W3BECTHOH ATEHTCTBY B XOJ€ OCYIIECTBIICHHS
Hacrostiero [Iporokona.

Pe)KI/IM, O KOTOpPOM TOBOPUTCA B ITYHKTC d. BBILIIC, BKJIIFOYACT, B YaCTHOCTH, IIOJIOKCHUA,
OTHOCAIIUECCS K:

1) o0IIMM TPUHIUIAM W CBS3aHHBIM C HHUMHA MepaM 10 OOpalleHHIo ¢
KoH(pUIEHIAIBHOM NH(DOpMaIeii;

i) yCIOBHAM  HaliMa  MEpCOHANa, KacaloUIMMCS  3allUThl  KOH(QUIACHIMATHHOU
WHPOPMAIVIH;

iii) npolenypaM B cllydae HapyIICHUI WM SKOOBI MMEBIIMX MECTO CIIy4aeB HapyIICHHS
KOH(UICHIATEHOCTH.

PexuMm, 0 KOTOpOM TOBOpUTCS B IIYHKTE a. BBIIIE, YTBEPKIACTCS U INEPUOANYECKU
paccmarpuBaetcs CoBeToM.

IMTPUJIOKEHUSA
Cratps 16

[lpunoxenns k HactosmeMmy IIpoTokody SBIAIOTCS €ro HEOThEMJIEMOM YacTblo. 3a
UCKJIIOYEHUEM ILenell BHeceHusa nomnpaBoK B Ilpunoxenus, tepmuH "lIporokon", kak oH
yHoTpeOnseTcss B HACTOsIIEM JoOKyMeHTe, o3HaudaeT llporoxkon u Ilpunoxxenus, Bmecrte
B3ATHIE.

B nepeueHp BUIOB IeATENBHOCTH, YKa3aHHbIX B [Ipunoxkenun I, u nepeueHs 000pynoBaHus U
Marepuana, yka3aHHeIX B [Ipunoxxenuu II, CoBeroM MOryT BHOCHTBCS TIONpPaBKH IO
pekoMeHanuu co3nanHol CoBeToM pabodeli rpymIbl SKCIEPTOB OTKPHITOro cocTasa. JlroOast
Takas IIONpaBKa BCTYIACT B CIIIY Yepe3 YeThIpe Mecsla nocie ee npuHsatist CoBeToM.



BCTYIIVIEHUE B CHJ1Y
Cratpg 17

Hacrosmwmit [IpoTokon BCTymaeT B CWIy B JC€Hb, KOTJa ATEHTCTBO MOIY4YUT OT baxpeliHa
IMACbMCHHOC YBCAOMJICHUE O TOM, 4YTO 3aKOHOJATCIILHBLIC I/I/I/IJII/I KOHCTUTYIIMOHHBIC
TpeboBanus baxpelina, HEOOXOUMEBIE A1 BCTYIUICHHS B CHITY, BBITIOJIHEHBI.

Bbaxpeiin MOXeT B JIF000€ BpeMsI 10 TOTO, KaK HacTosuii [IpoTokos BCTYIUT B CHITy, 3asiBUTD,
yto baxpeiin OyaeT npuMeHATh HacTosuid [IpoTokon Ha BpeMEeHHOH OCHOBE.

I'enepanpHBIl  TUPEKTOp HE3aMEMIUTENFHO WH(GOPMHUPYET BCE TOCYAapCTBa - UIICHBI
AreHTCTBa 0 JIFOOOM 3asBJICHHH O IPUMEHEHHU HacTosIero [IpoTokona Ha BpeMEHHOW OCHOBE
Y 0 €r0 BCTYIUICHUH B CHITY.

OIIPEAEJIEHUSA
Cratpg 18

Hnst ueneit nacrosiero [Iporokona:

OTHOCﬂHIHCCH K AACPHOMY TOIUIMBHOMY ITHMKIIY HAYYHO-HCCJICAOBATCIbCKUC W OIBITHO-
KOHCTPYKTOPCKHEC Da6OTI>I O3HAYAKOT ACATCIbHOCTD, KOTOPasi KOHKPETHO OTHOCUTCS K J'IIO6OMy
ACIICKTY paSpa60TKI/I mponecca Ui CUCTEMBbI mo0o0ro u3 CJICAYHOIICTO:

- KOHBEPCHHU SIEPHOTO Matepuaia,
- oforamieHus sAePHOrO MaTepHana,
- H3rOTOBJICHUA AACPHOTO TOILIMBA,
- peaxTopoB,

- KpUTHYECKUX COOpOK,

- mepepaboTKH SIEPHOrO TOILUINBA,

- 0o0paboTku (He BKJIIOYas TMEPEYNaKOBKH WM KOHOWLMOHUPOBAaHHSA, He
NpeyCMaTPUBAIOIIETO pa3ie/ICHUs 3JIEMEHTOB, Ul XPaHEHUS IIH 3aXOPOHECHUS)
OTXOJIOB CPEIHEr0 MM BBICOKOTO YPOBHS aKTHMBHOCTH, COICP)KAIUX ILTYyTOHHH,
BBICOKOOOOTaIIEHHBIN YpaH Win ypaH-233,

HO HE BKJIIOYAIOT JAEATEIHHOCTh, OTHOCAIIYIOCS K TEOPETHYECKMM WIH (DyHIaMEHTATbHBIM
HAYYHBIM HCCIICIOBAaHUSIM HIIM K HAYYHO-HCCIICAOBATEILCKUM U OIMBITHO-KOHCTPYKTOPCKHM
pabotaM MO  TPOMBINUICHHBIM  NPUMCHEHHSM  PaJMOU30TONOB,  MEIUIMHCKUM,
THIIPOJIOTHYECKUM M CEJIhCKOXO3SIMCTBEHHBIM TPUMEHEHHSIM, HW3YYEHHIO ITOCIEICTBUN IS
3IIOPOBBSI U OKPYIKAIOIICH CPEIBI M TI0 YCOBEPIIICHCTBOBAHUIO TEXHUIECKOTO 00CITY KIBAHUSL.

[lnomanka o3HaYaeT TEPPUTOPHIO, TPAHMIBI KOTOPOH ompeneneHsl baxpeiiHoM B
COOTBETCTBYIOIIIE WHOPMAIMA O KOHCTPYKIMM YCTaHOBKH, BKJIFOYas OCTAHOBJIEHHYIO
YCTaHOBKY, a TaKke B COOTBETCTBYIOLIECH MH(POPMALIK O MECTE HAXOXKIICHUS BHE YCTAaHOBOK,
r7ie OOBIYHO HCIIONB3YETCS SIIEPHBIN MaTepuall, BKIFOUYasi 3aKPhITOE MECTO HaXOXKICHHS BHE
YCTAaHOBOK, TJI€é paHee WCIONb30BAIICS SIEpHBIA Marepruan (KOTOpblE OrPaHWIHBAIOTCS
MeCTaMH HaxOXJIEHHS, TJIe UMEIOTCS Topsiyie KaMephbl WM OCYIIECTBIISIACH JESTEIbHOCTD,
CBSI3aHHAsT C KOHBEpCHEH, OO0OTallleHWeM, H3TOTOBJICHHEM WM MepepadOTKONM TOIUIMBA).
[Inomanka BKIIOYAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEIEHHBIE C YIIOMSIHYTHIMU BBIIIIC
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YCTAaHOBKOM MJIM MECTOM HAaxXOXKACHHSA, C ILIENbI0 IIPEAOCTaBICHHS WIN HCIIOIb30BAHUSA
CYIIECTBEHHBIX CpEICTB OOeCHeyeHus, BKIIOYas:  Tropsiude Kamepbl A o0paboTku
00JIy4eHHBIX MaTepHaloB, HE COICPIKAILMX SICPHBIA MaTepuall, YCTAaHOBKH Ui 00pabOTKH,
XpaHEHHS M 3aXOPOHEHMS OTXOIOB; a TakXkKe 3HaHMs, CBS3aHHBIE C COIVIACOBAHHOM
JIESITEITLHOCTRIO, OTIpeIeTICHHON baxpeifHOM B COOTBETCTBHHM CO CTAaThe 2.a.1v) BBIIIE.

CHsATas ¢ 3KCIUTyaTalliyd YCTAHOBKA WJIM CHATOE C JKCIUTyaTallid MECTO HaXOXJICHHs BHE
YCTAaHOBOK O3HAYaOT OOBEKT WIJIM MECTO HAXOXJICHHS, Ha KOTOPBIX JEMOHTHUPOBAHBI WITH
CACIaHbl HEIPUTIOAHBIMM K OJKCIUTyaTallih OCTaBHIMECA KOHCTPYKIMUU U 060py2:[OBaHI/Ie,
Ba)KHBIC I ee(ero) MCIONB30BaHUs, TaK 4TO OHA(OHO) HE WCIONB3YeTCS JUIS XPaHCHUS
SJICPHOTO MaTepualla U HEe MOXKET Jajee HCIONb30BaThCs il OOpAIleHUS C SACPHBIM
MaTepHaJioM, €ro 00pabOTKH MIIN UCTIOE30BAHMS.

OcTaHOBJICHHAsl YCTAaHOBKA WJIM 3aKPBITOC MECTO HAXOXKJICHUS BHE YCTAHOBOK O3HAYAIOT
OOBEKT WM MECTO HAXOXIICHHS, DKCILTyaTalusi KOTOPhIX MPEKpalieHa U U3 KOTOPBIX H3BST
STICPHBINA MaTepual, HO KOTOPBIC He CHATHI C DKCILTyaTaIlHH.

BricokooboranieHHbll ypaH 03HavaeT ypaH ¢ oOorameHnem 20% WM BBIIE MO HU30TOIY
ypaHa-235.

Ot160p mpo0 OKpykaroliel cpeibl B KOHKPETHOM MECTe HaXOXJIEHHUs O3HayaeT oTOOp mpod
OKpYJKaroIei cpepl (HarmpuMep, BO3yXa, BOJBI, PACTUTEIBLHOCTH, MOYBHI, 3arpsA3HEHUN) B
OTIpENIeICHHOM ATEHTCTBOM MECTe HAXOXKACHHUS W HETOCPEICTBEHHON ONM30CTH OT HEro ¢
LENBI0 COAEHCTBUS ATEHTCTBY B IIOJITOTOBKE BBIBOJAOB 00 OTCYTCTBHM HE3asBICHHBIX
SIEPHOTO MaTepHaa WK SACPHOU AeATETLHOCTH B 3TOM OIIPEAETICHHOM MeCTe HaX 0K ICHHUSI.

O10op 1po6 okpyxarouied cpefbl Ha OOUIMPHOM TEppUTOPHM O3Ha4yaeT oTOop Mpod
OKpY’Kalollei cpenpl (Hampumep, BO3AyXa, BOJABI, PACTHTEIBHOCTH, MOYBBI, 3arpsS3HEHH) B
psIe OnpeneleHHBIX ATEHTCTBOM MECT HAaXOXICHHS C IIeNBI0 COACHCTBUS ATEHTCTBY B
IIOATOTOBKE BBIBOJIOB 00 OTCYTCTBHU HEC3AABJICHHBLIX SAACPHOTO MaT€pualia WIN HIICpHOﬁ
JeATeNIbHOCTH Ha OOIIMPHOI TEPPUTOPHH.

SlnepHBIit MaTepran COTJIaCHO OTMPENeICHUI0, JAHHOMY B cTaThe XX YcTaBa, 03Ha4daeT 000
WCXOIHBIM Marepuan WM JIo00W CHeNUaIbHBIA pacIIeIUIIomuiics Marepuan. TepMuH
WCXOJHBIM MaTepuan He JOJDKEH TOJKOBATHCS KAaK MPUMEHSIIOMIMNCS K pyJe WM OTXOJaM
pymel. Jltoboe ompenenenue, manHoe CoOBETOM B COOTBETCTBHHM CO cTaThell XX VYcrama
AreHTcTBa TOCTIC BCTYIUICHHUS B CHIIy Hactosmero IIpoTokona, KOTOpoe pacHmpsieT CIIHCOK
MaTEpUANIOB, CUUTAIOIIMXCS MCXOAHBIM WU CIEHUATBHBIM PACHICIUISIOMUMCS MaTepUaIoM,
BCTYIAET B CHIIy B paMKax Hacroswero [IpoTokomna Toasko mociue npunatust baxpeiinom.

YcTaHoBKa O3HAYacT:

1) peaKkTop, KPUTHIECKYI0 COOpKY, 3aBOA IO KOHBEPCHH, 3aBOJ IO HM3TOTOBJICHHIO,
nepepadaThIBAIONIYI0  YCTAHOBKY, YCTAaHOBKY JUISI pa3/eNieHHs HM30TOMOB  WIIH
OTJCTIbHOE XPAHWIUIIIS; WA

ii) mo00e MeCTO HaxOXKICHUs, TA€ OOBIYHO HWCIONIB3YeTCsl SIIEPHBId Marephan B
KOJIMYECTBAX, MPEBBIMIAIONIAX OJUH d(PPEKTUBHBINA KAIOTPAMM.

MecTo HaxOXKJIEHNS BHE YCTAHOBOK O3HAYAET 000 00BEKT MM JI000€ MECTO HAXOXKICHHS,
KOTOpBIe HC SBJIAIOTCA YCTaHOBKOﬁ, u rae O6I)IT-IHO I/ICHOHBS}/GTCH HI[epHBIﬁ MaTepI/IaJI B
KOJIMYECTBAX, PABHBIX OHOMY 3(D(EKTHUBHOMY KWJIOTPAMMY HJIH MEHEE.
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COBEPHIEHO B Bene 21 cenrsiops 2010 roga B IByX SK3eMIUIIpax Ha aHTIHICKOM W apaOCKOM
S3BIKAX, IpHYeM 00a TEKCTa SBIISIOTCS PABHO Ay TCHTHYHBIMHU.

3a KOPOJIEBCTBO BAXPEH: 3a MEXXIVHAPOJHOE AI'EHTCTBO
I[10 ATOMHOU SHEPI'MU:

(ToamuCH) (mommucek)

Abnymna AGaynnatud Admyia IOxus Amano

3aMecTUTeNb MUHHUCTPA I'enepanbHbIil TUpEKTOP

MI/IHI/ICTepCTBO HWHOCTPAHHBIX ICII
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iii)

vi)

vii)

vii)

IMPUJIOXKEHMUE 1

INHEPEYEHb BUJIOB JEATEJIBHOCTU, O KOTOPBIX 'OBOPUTCA
B CTATEBE 2.a.iv) HACTOAIIEI'O ITPOTOKOJIA
H3roTtoBieHue poTOpHBIX TPYO I HEeHTpUYT WK cOOpKa Tra30BBIX LEHTPHPYT.

PoTopHbie TpyObI IS IIeHTPUAYT 03HAYAIOT TOHKOCTCHHBIC IIMIUHPHI, OMTUCAHUE KOTOPBIX
npuBeaeHo B pasaene 5.1.1 b) Ipunoxxenns I1.

I'a30BBIe MEHTPUQYTH O3HAYAIOT MEHTPU(PYTH, ONMHCAHWE KOTOPHIX IMPHUBEACHO BO BBOJHOM
3aMeuaHuu K pazaeny 5.1 Ipunoxenus I1.

Wsrorosnenue nuddy3noHHBIX 0apbepoB.

JIubdy3noHHsle Oapeepbl 03HAYAIOT TOHKUE TIOPUCTBIE (1)I/IJIBTpI)I, OIMCAaHUE KOTOPBIX
npuBeneHo B paznene 5.3.1 a) [punoxxenus 11.

UzroToBmnenne mmm cO0pka CHCTEM, UCTIONB3YIONINX JIa3ePHL.

CucTteMbl, HCHONB3YIONIME JIa3ephl, O3HAYAIOT CHCTEMBI, BKIIOYAIOIIAE T€ IPEIMETHI,
omnucaHue KOTOPBIX pHBeneHO B pazzene 5.7 [punoxenus I1.

H3roroBieHue uin c6op1<a QJICKTPOMArHMTHBIX CCTIapaTOPOB U30TOIIOB.

OJIEeKTPOMAarHUTHBIE CENapaToOphl M30TONOB O3HAYAIOT T€ NMPEAMETHI, O KOTOPBIX TOBOPHUTICS B
paznene 5.9.1 Ilpunoxenus Il u koTopble cofep)kaT HCTOYHUKH HOHOB, OMHCAHUE KOTOPBIX
npuBeneHo B paznene 5.9.1 a) [punoxkenns 11.

H3rorosienne win cOOpKa KOJIOHH MK SKCTPaKIIMOHHOTO 000PYAOBaHHUSL.

KoOIOHHBI WM IKCTPAKIIMOHHOE 000PY/I0BAHKME O3HAYAIOT T€ MPEAMETHI, ONMMCAHHE KOTOPHIX
MIPUBEIICHO B pa3aenax 5.6.1,5.6.2, 5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus 1.

WsrotoBnenue pa3ienuTENbHBIX COMEN WIM BUXPEBBIX TPyOOK IS a’pOJUHAMHUYECKOTrO
oborareHus.

PazfienurenpHble COmIa WM BHUXPEBbIE TPYOKH ISl a’3poAMHAMHUYECKOro obGoralieHus
03HAUaIOT pa3lCNUTENbHBIC COIUIAa W BHUXPEBbIE TPYOKHM, OMMCAaHHE KOTOPBIX MPHUBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [punoxenus I1.

UzroToBnenne mmm cOopka CHCTEM TeHEepalliyl yPaHOBOH IITa3MBl.

CucreMbl TreHepallud ypaHOBOM IIa3Mbl O3HAYalOT CHCTEMBl JIsI I'eHEpallud YpaHOBOIl
TUIa3MBI, OIMCaHKE KOTOPBIX MpUBEIEHO B paszeie 5.8.3 [punoxenns I1.

Usrorosnenne TMPKOHUEBHIX TPYO.

IlupkoHrEBbIe TpYyOBI O3HAYAIOT TPYOBI, OMHMCAaHWE KOTOPBHIX TPHBEIECHO B pazmene 1.6
IIpunoxenus II.




Xi)

Xii)

xiii)

Xiv)

XV)

HpOI/I3BO)ICTBO WM TOBBIIIICHUE KaueCTBa THKEIION BOJbI HJTH ﬂeﬁTepHﬂ.

Tspxenas Boa WiIH ICHTEPU O3HAYAIOT JIEHTEPHiA, TSOKEIYI0 Boay (OKCHA IeiTepus) 1 ro0oe
Jpyroe COeNMHEHHE JEeHTepHus, B KOTOPOM OTHOIICHHE YHCNIA aTOMOB JEUTEpPHUS K YHCIY
aToMOB Bojiopozia npesbimaet 1:5000.

Wsrorosnenue rpaduta sAepHON YUCTOTHL

I'padur snepHON UYMCTOTHI O3HA4aeT TpaduT, YPOBEHb YHCTOTHI KOTOPOTO BBIIIE, YeM
o 3
5 MIITMOHHBIX YacTeit O0OpHOTO SKBHUBAJICHTA, a TNIOTHOCTH MpeBbImaeT 1,50 r/cM’.

HzrorosneHue KOHTefIHepOB JJIA 06J'IyquHOI‘O TOIIJIMBA.

KonreiiHep Juisi 0OJIyYEHHOTO TOILIMBA O3HAYACT EMKOCTH JUISl MEPEBO3KU W/WIM XPaHCHUS
OOJIy4eHHOTO TOIUIMBA, OOECIEUMBAIOLIYI0 XHMHUYECKYI0, TEIUIOBYI0 M PaAHalMOHHYIO
3aIIUTY, a TAKXKE OTBOJ TEIIa Paclazia BO BpeMsl IepeMeLeHHs, IEPEeBO3KH U XPaHCHUSI.

Wsrorosnenue PCAKTOPHLIX YIPABIAOMINX CTGp)KHGﬁ.

PeakTopHbIe yNpaBiSIONIME CTEPKHU O3HAYAIOT CTEPXKHH, OMMUCAHHWE KOTOPHIX MPUBEICHO B
paznene 1.4 Ipunoxenns 11.

W3zrotoBnenue 6€30macHBIX C TOYKH 3PEHUST KPUTHIHOCTH 0aKoB M Pe3epBYapoB.

BesomacHble ¢ TOYKHM 3peHHs KPUTHYHOCTH OakM M Pe3epBYapbl O3HAYAIOT TE€ MPEAMETH,
OMKCaHUE KOTOPBIX MPUBEACHO B pazaenax 3.2 u 3.4 Ilpunoxenus I1.

HsrorosneHue Mamma JJIA py6KI/I O6J'Iy‘{eHHLIX TOIIJNIMBHBIX 3JICMCHTOB.

MammuHs! Ut pyOKu 00TyYeHHBIX TOIUIMBHBIX SIEMEHTOB 03HAYal0T 000pyI0BaHHE, OTIMCAHNE
KOTOporo npuseneHo B paszaene 3.1 [punoxenus 11

CoopysKeHHe TOpSTInX Kamep.

lopsiurie kamepbl O3HAYAIOT KaMepy WM COCAWHCHHBIE MEXIy CO00i KaMephbl OOIIMM
00beMOM He MeHee 6 M, CHaO)KEHHbIC 3alUTOM, PABHOM HIIM MPEBBIIAONICH SKBHBATCHT
0,5M GeToHa IUIOTHOCTBIO 3,2 T/cM’ MM Goliee, YKOMIUIGKTOBAHHBIE OOOPYIOBAHHEM UIS
MIPOBE/ICHHUS ONIEpaInii ¢ KCIIOJIh30BAaHUEM JICTAHIIMOHHOTO YIIPABIICHHUS.




1.1.

1.2

[MPUJIOXEHUE 11

INEPEYEHBb COI'JTACOBAHHOI'O OBOPYIOBAHUA 1 HEAJIEPHOI'O
MATEPHAJIA IS OTYHETHOCTHU OB ODKCIIOPTE N UMIIOPTE
B COOTBETCTBUU CO CTATBEM 2.a.ix)

PeakTopnbl U peakTopHOoe 000py10BaHUE
KoMmniekTHbIE siiepHbIE PEAKTOPHI

HI[epHBIC PCaKTOPkI, CITIOCOOHBIE pa6OTaTB B peKuME KOHTpOJ'IpreMOﬁ
caMonoz[z[epmHBanmeﬁc;I HeHHOﬁ pcaknuu ACJICHUA, HCKIIOYass PpPCeaKTOPhI HyJ'IeBOfI
MOIIHOCTH, KOTOPBIC OMNPECACIAIOTCA KaK pEaKTOPbl C IMPOCKTHBIM MAaKCUMAJIbBHBIM YPOBHEM
IMPOMU3BOACTBA IIYTOHHUA, HEC TPCBIIITAIOIINM 100 TrpaMMOB B T'OJ.

INTOACHUTEJIBHOE 3AMEYAHUE

"SInepHbIil peakTop" B OCHOBHOM BKJIIOYAET Y37Ibl, HAXOZSIIMECS BHYTPU KOpIyca peakTopa
WIM HENOCPEICTBCHHO IPUMBIKAIOIINE K HeMy, OOOpyIOBaHHE, KOTOPOE KOHTPOJHUPYET
YpOBEHb MOIIHOCTH B AaKTHBHOW 30HE, M KOMIIOHEHTHI, KOTOpBIE OOBIYHO COJep KaT
TEIJIOHOCUTENbh TIEPBOTO KOHTypa AaKTHBHOM 30HBI pPEakTopa, WJIM BCTYNAlOT C HUM B
HETIOCPEICTBEHHBIH KOHTAKT MJIH YIPABIISIOT HM.

He mpenmnomnaraercs MCKIIOYCHHE PEAKTOPOB, KOTOPBIC HAJUICKAIIMM O0pa3oM MOTJIM Obl
MOJIBEPTHYTHCSI MOJM(PUKAIH JJIsI TIPOU3BOICTBA 3HAYUTEIHHO OOJBIIETO KOJIMYECTBA, YeM
100 rpaMMOB MUTyTOHHUS B TOJI. PeakTopsl, NMpeaHa3HauYE€HHbIE NI JJTUTEIBHON 3KCIUTyaTalluu
Ha 3HAYUTCIBHBIX YPOBHAX MOMIHOCTHU, HC3aBUCUMO OT CTCIICHHU HX BO3MO>KHOCTEH
MIPOM3BOJICTBA ILTYTOHUS, HE PACCMATPUBAIOTCS KaK "peakTophl HyJI€BOM MOIIHOCTHU".

PeakTopHbIe KOpIyca BHICOKOI'0 1aBJIeHUS

Meramnueckue Kopryca B cOOpe MM HX OCHOBHBIE YacTH 3aBOJCKOTO HM3TOTOBIICHHS,
KOTOpBIE CIIELMAIbHO MPEIHA3HAUCHbI WM IOATOTOBJICHB! Ul Pa3MEIIEHUS B HUX aKTUBHOM
30HBI SAJEPHBIX PEAKTOPOB, KaK OHM ONpeAeieHbl B MyHKTe 1.1. BbImIe, W CIIOCOOHBIE
BBIIIEPKUBATh paboyee JaBjeHUE TEINIOHOCUTENSI IEPBOTO KOHTYpa.

[NOSACHUTEJIBHOE 3AMEYAHUE

BerHS[SI IJIMTa KOpIIyCa BBICOKOI'O HOABJICHUSA PCAKTOpPa OXBATBLIBACTCA ITYHKTOM 1.2 kak
OCHOBHas, 3aBOACKOI'O U3rOTOBJICHHA, YaCTh KOPITYyCa BBICOKOI'O JaBJICHUA.

BHyTpeHHME YacTH peakTopa (Hampumep, MOAACPKHBAIOIINE KOJNOHHBI U TUTUTHI aKTUBHOM
30HBI M JIPYTHe BHYTPCHHHE YAaCTH KOPITyca, HampaBILIONIHe TPYOBl LIS pEryIUpYONINX
CTEp)KHEH, TEIIOBBIC 3KPaHBl, EPETOPOJKH, TPYOHbIE PEIICTKH AKTHBHOH 30HBI, TUIACTHHBI
mddysopa 1 T.1.) 0OBIMHO MOCTABIIAIOTCS MOCTABIIMKOM peakTopa. B HEKOTOPBIX Ciiydasx
OTIpEJICNICHHbIC BHYTPEHHUE OTIOPHBIC KOMITOHEHTHI BKJIIOYAIOTCS B M3TOTOBJICHHE KOpITyca
BBICOKOI'O JdaBJICHUA. Ot MpEeaAMETBL ABJIAIOTCA OOCTAaTOYHO BaXHBIMU C TOYKH 3pPCHUA
0€30MacHOCTH U HAJICKHOCTH 3KCIUTyaTallid PeakTopoB (M, CIEAOBATEIBHO, C TOYKH 3PCHHS
TAPAHTUITHBIX 00S3aTENHCTB U OTBETCTBEHHOCTH MOCTABIIUKA PEAKTOPA), YTOOBI UX MOCTaBKA
BHE PaMOK OCHOBHOI'O COTJIAIICHUSI O IOCTaBKE CaAMOT0 PEaKkTopa He cTayia Obl OOBIYHOM
npaktukod. IloaTomMy, XOTS OTHeNbHAs IIOCTaBKa 3TUX YHHUKAIbHBIX, CIICIHAIBHO
MpETHA3HAUCHHBIX U TIOJrOTOBJICHHBIX, BYKHBIX, KPYITHBIX M JOPOTOCTOSIINX MPEAMETOB HE
00s13aTeNIbHO OYJIET paccMaTpUBAThHCS KakK BBITAAAOMAs w3 cepsl HHTEPECOB, TaKOH CIIOCO0
IOCTaBKU CUHUTACTCA MaJIOBEPOATHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

2.1.

MamuHbI AJ15 3aTPY3KH U BBITPY3KH PeaKTOPHOr0 TOIINBA

Masnunnynsaropaoe 000pyIoBaHHE, CHENHANBFHO TpeIHa3HaYeHHOe WM MOATrOTOBJICHHOE IS
3arpy3Kd WJIM U3BJICUCHUS TOIUTMBA W3 SIIEPHBIX PEAKTOPOB, KAK OHHU OMpEACICHBl B
myHkte 1.1. BbIIE, KOTOpOE MOMET HCIIONB30BaThCA, KOTJa PEaKTOp HAXOIUTCS IOJ
Harpy3Koi, WK 00JIalaeT TEXHUYECKHIMH BO3MOXKHOCTSAMH JUISI TOYHOTO MTO3HIIMOHUPOBAHUS
WIA OPUCHTUPOBAHMS, MO3BOJSIIOIIUMH IPOBOJUTH HAa OCTAHOBJIEHHOM PEAKTOPE CIIOKHBIC
paboThl TO TIEperpy3Ke TOIUIMBA, MPU KOTOPHIX OOBIYHO HEBO3MOXHBI HETOCPEICTBEHHOE
HaOJFO/ICHNE WA TIPSIMOH TOCTYT K TOILTUBY.

PeakTopHbIe ynpasJisilolue CTeP:KHHA

CTep)KHI/I, CIICHUAIbHO MPCAHA3HAUCHHBIC WM MMOATOTOBJICHHBIC IS YIIPABJICHUSA CKOPOCTBIO
PpC€aKiyru B AACPHBIX pCaKTOPax, KaK OHHU ONPEACIICHBI B ITYHKTE 1.1. BeIIIE.

I[NOACHUTEJIBHOE 3AMEYAHUE

CIOIIa K€ BKIIIOYAKOTCs, IOMHUMO 4YacCTu, MIOTJIOIIAIONICH HeI>’ITpOHI)I, €€ OIOPHBLIC 1 ITOABECCHBIC
KOHCTPYKIIUH, €CJIM [TIOCTaBKa MPOU3BOAUTCA PA3ACIbHO.

PeakTopHble TPyObI BLICOKOTO JABJIEHUSA

TpyOBl, KOTOpBIE ClIENUATBFHO NMPEIHA3HAYCHBI WM MOATOTOBJICHBI JUIS Pa3MEIICHUS B HUX
TOTUTMBHBIX AJIEMEHTOB U TETIOHOCUTEIS TIEPBOTO KOHTYpa B PEakTOpax, Kak OHHU ONPEeICHbBI
B myHKTe 1.1. BeImIe, mpy paboueM naBieHud, npesbimaroniem 5,1 MIla (740 ¢hyHT/KB. mroiim).

HupxonueBbie TPyOBI

TpyOsl wmu cOOpku TpyO M3 METALTMUECKOTO IUPKOHWS WM €ro CIDIAaBOB, 10 BECy
npeBbrmatontie 500 KT B TedeHHe Jo00ro 12-MecsgHOTO Teprojia, KOTOPBIC CIHEIHAIbHO
MMpeaHasHa4YCHbI UM IOATOTOBJICHBI IJIA MCIIOJIE30BAHUA B PEAKTOPax, KaK OHHU OIPEACIICHLI B
myHKTe 1.1. BBINIE, U B KOTOPBIX OTHOIICHHUE MO Becy radHuUs K MUPKOHUIO MeHbIe yem 1:500.

Hacocbl nepBoro KOHTypa TernJIoHOCHTeJIst

Hacocel, choemuanbHO mpefHa3sHaYE€HHbIE WM IIOATOTOBJICHHBIE I HOAACPKAHHA
IUPKYJSAIUN TETFIOHOCHTEINS MEPBOro KOHTYpa SIIEPHBIX PEaKTOpOB, KaK OHU OTpEIesieHbI B
nmyHkTe 1.1. BbIIIE.

INTOACHUTEJIBHOE 3AMEYAHUE

CHGLII/IaJ'ILHO MNPpCAHA3HAUYCHHBIC WJIM MOATOTOBJICHHBIC HACOCHI MOI'YT BKIIFOYAaTbhb CJIOXHBIC,
YIUIOTHEHHBIEC WX MHOTOKpPATHO YIUIOTHCHHBIC CHCTEMBI I NPEAOTBPAICHUA YTCUKHU
TCIJIOHOCUTEISI TIEPBOTO  KOHTYypa, TCPMETHYHBLIE HACOCblI MW HACOCbl C CHUCTEMaMU
I/IHCpI_[I/IaJ'H:HOI‘/'I MaccChl. JTO OonpeacJICHUE KacacTCd HACOCOB, aTTECTOBAHHBIX I10 KJIACCY NC-1
WJIK OKBUBAJICHTHBIM CTaHIapTaM.

Hesinepnsle MaTepuaJibl 415 peaKkTOPOB
HeliTepuii u Tsike1as1 BOAA

[eiitepuii, Tshkenmas Boaa (OKHCh JeWTepusi) W J00O€ Ipyroe COCAWHEHWE NeUTepus, B
KOTOpOM OTHOIIIEHHE JIeiTepus K aToMaM Bojiopona mpessiaeT 1:5000, mpenHa3HaueHHBbIE
JUTSL UCTIONB30BaHUSI B SIIEPHBIX PEAKTOPax, KaK OHU OIpEeNieHbl B myHKTE 1.1. BEImIE, B
KoymuecTBax, mnpesbimatonmx 200 kr aroMoB JnedTepust s 000 OIHON CTpaHbI-
MOJTydJaTesIs B TeUCHUE JIF000T0 12-MecsIHOTOo TIeproIa.



2.2.

SAnepHo-uncTobiii rpadgur

I'padur, nMmeromuMil CTENEHb YHCTOTHI BBIIIE S5-MHJUIMOHHBIX OOpPHOTO SKBHBAJIEHTA, C
IJIOTHOCTBIO OoJjbie uem 1,50 r/em’ , TIpEIHAa3HAUYEHHBIN JUIs MCIOJIb30BAaHUA B SIEPHBIX
peakTopax, Kak OHM OIpeleNieHbl B ITyHKTE 1.1 BbIMIE, B KOJMYECTBAX, IPEBBIIIAIONINX
3x10* kr (30 MeTpHUUYecKHX TOHH) UTA MOGOH OHOM CTPAHBI-MOTyYATENs B TEUCHHE JHOOOro
12-MecsiyHOTO TIEpHOA.

ITPUMEYAHUME

JL1st miesnelt SKCIIOpTHOTO KOHTPOJIS IPABUTENBCTBO ONpPeNeNsieT, OyIyT JIM 3KCIIOPTHBIE TapTUH
COOTBETCTBYIOLIETO BBIICYKA3aHHBIM XapaKTEPUCTUKAM rpaduTa HCHOJIB30BATHCS B SACPHBIX
peakTopax.

YceraHoBKH ISl Mepepa0oTKH 00Jy4eHHBIX TOIUIMBHBIX 3JIEMEHTOB WM 000pyJAOBaHMe,
CHeNHMAIBHO NPeIHA3HAYEHHOe WU MOAT0TOBJIEHHOE 1151 3TOr0

BBOJIHOE 3AMEYAHUME

IIpn mepepaboTke OOIYYEHHOTO SAEPHOrO TOIUIMBA IUTYTOHMH W ypaH OTHENSAIOTCS OT
BBICOKOAKTHBHBIX TPOJYKTOB JICNICHUS M JPYIMX TPAHCYPAHOBBIX 3JIEMEHTOB. J[is Takoro
pasfeneHuss MOTYT HCIOJNB30BAThCS PA3IMYHBIE TEXHOJOTHUECKHEe mporecchl. OaHAKO €O
BpemeHeM mportecc "[lypekc" crtam Hamboyee paclpoCTpaHEHHBIM W TMPHEMIIEMBIM. JTOT
npoLecc BKIIOYACT PACTBOPEHHE OOJIYUEHHOTO SIEPHOTO TOIUIMBA B a30THOM KHCIOTE C
MOCNEYIOIIAM  BBIJCJICHHEM YpaHa, IUIyTOHHS W TPOAYKTOB JICTCHHUS OKCTpaKIHEi
PaCTBOPHUTEINIEM C TTOMOIIIBIO TpHOYTIII(hochaTa B OpraHUIecKoM pa3daBUTeIIe.

TexHomoruueckre mpoLecchl Ha pa3fMuHBIX ycTaHoBKax Tuma "[lypekc" aHanoruusel u
BKJIIOYAIOT:  U3MENbYEHHE OOJMYYEHHBIX TOIUIMBHBIX 3JIEMEHTOB, PAacTBOPEHHE TOILIMBA,
9KCTPAKIMIO PACTBOPUTETIEM M XpaHEHHE TEXHOJOTUYECKOW >KUAKOCTH. MOXKET HMEThCs
TaKke O0OpYyOOBaHME /I TEIJIOBOM ACHUTPAlMM HHUTpara ypaHa, KOHBEPCHHM HHUTpara
IUTyTOHUSA B OKHCh WJIM METall, a TarkKe A 0OpaOOTKU KHUAKHX OTXOAOB, COAEPKALIMX
HPOIYKTHI NEJICHUs, 0 MONy4YeHUs (GOPMBI, IPUIOAHON UL NMPOAOKUTEIBHOTO XPAaHEHUS
wm  3axopoHeHWs. OJHAaKO KOHKPETHbIE THNBI W KOHQUTypaumus o0OpynoBaHHS,
BBITIOJTHSIONIETO 3TH (PyHKLNH, MOTYT pa3inyaThcs Ha Pa3iIM4HbIX ycTaHoBKax Tuma "[lypekc"
[0 HECKOJIbKMM MNPUYMHAM, BKJIIOYAs TUIBI U KOJIMYECTBO OOJIyYEHHOTO SIEPHOIO TOILIMBA,
MOJUIEKAIIEro IepepaboTKe, M TpeNnoiaraeMblii  MPOIECC OCAXKICHHUS H3BICKAEMBIX
MaTepHuajoB, a TaKKe MPUHLUIEI 00ecredeHns: 0€30MacHOCTH U TEXHMYECKOTO 00CITyKHBaHNS,
NpHUCYLHE KOHCTPYKLHUH JaHHON YCTaHOBKU.

"VcraHoBKa 15 IepepabOTKU 0OTyUeHHBIX TOIUTMBHBIX AJIEMEHTOB" BKIIFOUaeT 000pyA0BaHHE
Y KOMIIOHEHTBI, KOTOPbIE OOBIYHO HAXOMATCS B IPSIMOM KOHTAKTE C OOIyYEHHBIM TOIUIUBOM H
OCHOBHBIMU TEXHOJIOTMYECKUMH IIOTOKAaMH SIIEPHOTO MarepHaia U MPOLYKTOB ACNEHUS, U
HETIOCPEICTBEHHO YIPABIISIOT UMHU.

OTH mpolecchl, BKIIOYAs MOJHBIE CHCTEMBI IS KOHBEPCHH IUTYyTOHHS M TIPOM3BOACTBA
METAJUTMYECKOTO TUTYTOHHUS, MOTYT OBITh UICHTH(UIIMPOBAHBI IO MepaM, MPUHUMAEMBIM JIJIs
MPEIOTBPAILECHHUS OMIACHOCTEH B CBS3M C KPUTHYHOCTHIO (HATIpHMEP, MEpaMu, CBSI3aHHBIMHU C
reoMeTpuei), oOiydeHreM (HampuMmep, MyTeM 3allUThl OT OONY4YeHWs) M TOKCHYHOCTHIO
(HarrpuMep, MepaMH TI0 YACPIKaHHIO).

IMpenMeTsl 000pyIOBaHUS, HA KOTOPBIE, KAK CUUTACTCS, PACTIPOCTPAHSIETCS 3HAUCHUE (pasbl
"nu obopymoBaHWE, CHECIHAIBHO TpPEAHA3HAUCHHOE WIIM TIOATOTOBJICHHOE" IS TIepepadOTKH
O6J'Iy‘-IeHHI)IX TOIINIMBHBIX 3JICMCHTOB, BKIIFOYAIOT:
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3.1.

3.2

3.3.

MamuHbI IJIs pyﬁKl/l Oﬁ.l'ly‘leHl-[bIX TOIINIMBHBIX 3JICMCHTOB

BBOJIHOE 3AMEYAHUME

310 000pyIOBaHNE UCTIONIB3YETCS AL BCKPHITHSI 000JI0UKY TOIUIMBA C LEJBIO MOCIIEIYIOIIEro
pacTBOpeHus OOIy4EHHOIO siAepHOro marepuana. Kaxk mpaBuiio, MCIIONB3YIOTCS CIIELMANIBHO
MpeAHa3HauYeHHble, CKOHCTPYMPOBaHHbIE s pPyOKHM MeTajula YCTPOMCTBA, XOTSI MOXKET
UCIIOJIB30BaThCsl M O0Jiee COBEpIIEHHOE 000PYAOBaHKE, HAIPUMED JIa3ephl.

JuctaHumoHHo  ympaBiseMoe — oOOpyloBaHME, CHEUMaNbHO INpeJHA3HAYCHHOE WU
HNOATOTOBJICHHOE VISl MCIOJIb30BAaHMSI HAa YCTAaHOBKE IO INEepepadOTKe, KaK OHA OMpenecHa
BBIIIIE, JUISl pe3KH, pyOKHU WM Hape3KHu COOpPOK, IMMyYKOB WM CTEP)KHEW O0IyuYeHHOTO SIepHOTO
TOILIUBA.

AuccoabBepbl
BBOJIHOE 3AMEYAHUE

B nmucconbBeppl OOBIMHO TOCTYMAeT WM3MENBUCHHOE OTpaboTaBIIee TOIUIMBO. B 3THX
0e30MacHbIX C TOYKH 3PEHHsI KPUTHYHOCTH pe3epByapax OOMyUeHHBIH SACPHBIA MaTepHa
pacTBoOpsieTCsT B a30THOM KHCJIOTE, M OCTaloIuecss OoOpe3KH OOOJIOYEK BBIBOIATCS U3
TEXHOJIOTMYECKOTO MOTOKA.

bezomacHple ¢ TOYKM 3peHUs KPUTHYHOCTH pe3epByaphl (HalpuMep, Majoro Auamerpa,
KOJIBIICBBIC WJIM TPSMOYTOJbHBIC PE3epPByaphl), CHCHUAIBHO TMpPEAHA3HAYCHHBIC MM
MOJITOTOBJICHHBIC ISl WCTIONB30BaHMS HA YCTAHOBKE IO IepepadOTKe, KaK OHU OIpPEeIICHBI
BBIIIIE, JUTSI PACTBOPEHHS OOJYYEHHOTO SIIEPHOTO TOILIHBA, KOTOPBIE CITIOCOOHBI BHIIEPKUBATh
rOpsYyI0, BBICOKOKOPPO3HOHHYIO JKHIKOCTh M MOTYT JUCTAHIIMOHHO 3arpyXarbCs U
TEXHUUECKH 00CITYKHBAThCSL.

DKCTPAKTOPHI U 060PYA0BaAHHUE 1JIsl IKCTPAKIIMH PACTBOPHUTEJIEM
BBO/IHOE 3AMEYAHUE

B sKcTpakTOphl € pacTBOpPHUTENEM IIOCTYNaeT KaK pacTBOp OOJY4YEeHHOTO TOIUIMBA U3
JIICCONIbBEPOB, TaK M OPraHWYECKUil pacTBOp, C TMOMOIIBIO KOTOPOTO pPa3JeNsAioTca ypaH,
TUTyTOHWH W TPOAYKTHI nenenns. OOopynoBaHWe ISl SKCTPAKIUH PACTBOPHUTENEM OOBIYHO
KOHCTPYHpYETCs TakuM 00pa3oM, YTOOBI OHO YAOBIETBOPSIO KECTKUM IKCILTyaTallHOHHBIM
TpeOOBaHMSM, TAKUM, KaK JUTHTCILHBINA CPOK CITYKObI 0€3 TEXHUUECKOTO OOCTYKUBAHHS WU
JIeTKasi 3aMEHSIEeMOCTh, IMPOCTOTA B OJKCIUTyaTallid ¥ YIPaBICHWW, a TaKKe THOKOCTH B
OTHOIICHUH N3MEHEHHsI TapaMeTPOB TPoIIecca.

CrienanbHO peTHa3HaYeHHBIE WK TTOJTOTOBJICHHBIE SKCTPAKTOPHI C PACTBOPHUTENEM, TaKue,
KaK HacCaJO04YHbIC WJIM MYJIbCAIIMOHHBLIC KOJIOHHEI, CMECHUTEIIbHO-OTCTOMHEBIE arraparbl WJIN
LIEHTPOOGKHBIC KOHTAKTHBIC ammapaThl JJIs HMCIONh30BaHHS Ha YCTAHOBKE IO 00pabOTKe
OOJlydeHHOTO TOIUIMBA. OKCTPAaKTOPHI C PACTBOPHUTENEM JOJDKHBI OBITh YCTOWYHBHI K
KOPPO3HOHHOMY BO3ACHUCTBHIO a30THOM KHUCIOTBL. DKCTPAKTOPHI C PACTBOPHUTEIEM OOBITHO
W3TOTABIMBAIOTCS C  COONIOJICHUEM YPE3BBIYAHO BBICOKMX TpeOOBaHM  (BKIFOUAs
MIPUMEHEHHE CIEeNUAFHBIX METOIOB CBAPKH, WHCIIEKITHA, 00ecTieueHre U KOHTPOIh KauecTBa)
W3 MAaJIOYyIJIEPOANCTHIX  HEp)KaBEIOIIMX  CTajled, TWTaHa, [HPKOHWSA WIA APYTHX
BBICOKOKAYE€CTBEHHBIX MaTEPHAJIOB.



34.

3.5.

XuMHnYecKkHe pe3epByapbl AJ15 BbIAeP:KUBAHUS HJIH XPaHEHUSsI
BBOJIHOE 3AMEYAHUE

Ha sTame sKCTpakIMy pacTBOPUTENEM OOPa3yrOTCS TPH OCHOBHBIX TEXHOJOTHUECKHX TIOTOKA
JKUAKOCTH. PesepByapbl Ul BBIICPKUBAHHUS WIM XPAHECHUS HCIOJIB3YHOTCS B JalbHEHIIECH
00paboTKe BCEX TPEX MOTOKOB CIEAYIOIIMM 00pa3oM:

a) pacTBOp UHCTOrO A30THOKHCIIOTO ypaHa KOHLEHTPHUPYETCS BBIIIAPHBAHUEM H
MIPOUCXOUT TIPOIIECC JTCHUTPAITHH, T/Ie OH MPEBpaIIacTCcs B OKCHA ypaHa. DTOT OKCHII
TTOBTOPHO HCIIONB3YETCS B SIEPHOM TOILTMBHOM ITHKIIE;

b)  pacTBOp  BBICOKOAKTHBHBIX IPOAYKTOB  JEJNCHUS OOBIYHO  KOHLEHTPHPYETCS
BBIIIAPMBAHUEM U XPAHUTCS B BUJAE KOHLEHTPUPOBAHHON >KUIKOCTH. DTOT KOHLICHTpPAT
MOJKET BIIOCIEICTBUM IPONTH BBHIMapUBaHHE WM ObITH IpeoOpa3oBaH B (opmy,
MIPUTO/IHYIO JJISl XpaHEHUs! WM 3aXOPOHEHNS;

C)  PacTBOp YMCTOrO HHUTpATa IUIyTOHMS KOHLEHTPUPYETCS U XPAHUTCS 10 MOCTYIUICHHS Ha
JaTbHENIINE 3Talbl TEXHOJIOTHUYECKOro Tpolecca. B wacTHOCTH, pe3epByaphl ISt
BBIJCP)KUBaHMS WM XPAaHEHHSI PACTBOPOB ILTYTOHUSI KOHCTPYHPYIOTCSl TaKHUM 00pa3oM,
4YT00BI M30€XaTh CBA3aHHBIX C KPUTHYHOCTBIO HPOOJIEM, BO3HHUKAIOIIMX B PE3yJbTaTe
W3MEHEHUH B KOHLIEHTpauy Wik (opMe JaHHOTO IOTOKA.

CrieranbHO TpeHa3HAYeHHBIE WM IOJITOTOBJICHHBIE pe3epBYaphbl IS BhIACPKUBAHUS HITH
XpaHeHWs] Uil WCIOJB30BAaHUS HA YCTAaHOBKE IO mepepaboTke OOIyYeHHOTO TOILUIHBA.
PezepByaps! u1s1 BEIIEPKUBAHUS W XPAHEHHS JOJDKHBI OBITH YCTOWYHMBEI K KOPPOHOHHOMY
BO3/ICHCTBUIO a30THOW KHUCIOTHL. PesepByaphl Ui BBIACP)KMBAHMS WM XPaHEHHS OOBIYHO
M3rOTaBJIMBAIOTCS U3 TAKUX MAaTEPUANIOB, KaK MAJIOYTIIEPOIUCTHIC HEPXKABEIOIIUE CTAIH, TUTAH
WIM LUPKOHUA WM JApPYrHe BBICOKOKAYECTBEHHbIE MaTepuanbl. PesepByapbl A
BBIJICP)KUBAHMS WM XPAaHEHHUS MOTYT OBITh CKOHCTPYHMPOBAaHBI TaKUM OOpa3oM, YTOOBI HX
9KCILTyaTalysi © TEXHUYECKOE 00CITyKHBaHHE TPOM3BOAMINCH JUCTAHIMOHHO, U MOTYT UMETh
CIIeAyIOIIre 0OCOOEHHOCTH C TOYKH 3PEHHS KOHTPOJIS 32 SIEPHONU KPUTHYHOCTHIO:

1) OOpHBIII HSKBHBAJICHT CTEHOK WM BHYTPEHHUX KOHCTPYKIIMH paBeH IO MEHBIICH
Mmepe 2%, mbo

2)  UMIMHAPHYECKHE pe3epByapbl MMEIOT MaKcUMalbHBIH auamerp 175 mm (7 moiiMoB),
mbo

3) IPSIMOYTOJIBHBIN WJIM KOJBLIEBOM pe3epByap MMEET MAKCUMAJIBHYIO IIAPHHY 75 MM
(3 mrotima).

Cucrema KOHBepCHH HUTPATA MJIyTOHHUS B OKCH]

BBO/JIHOE 3AMEYAHUME

Ha OospIIMHCTBE YCTAHOBOK IO IepepadOTKe STOT KOHEUHBIN MPOLECC BKIIOYAET KOHBEPCHUIO
pacTBOopa HHUTpaTa IUTyTOHHS B JBYOKHUCH IUTyTOHHS. B YHCIO OCHOBHBIX OIEpaIfii 3TOTro
Mpollecca BXOSAT: XpaHEHHE M KOPPEKTUPOBKA HCXOAHOIO TEXHOJIOTMYECKOrO Marepuana,
OCaKACHHE U Pa3ZeieHue TBEPAOH U KUIAKOH (a3pl, MpoKaJuBaHKE, OOpaILEHUE C IPOLYKTOM,
BEHTWIALIMS, OOpallleHne C 0TXO/IaMH U yIIPaBJIeHHE ITPOIIECCOM.

3aMKHYTBIE CUCTEMBI, CHELUATIBHO MPEIHA3HAUYCHHBIC WM MOJATOTOBJICHHBIE AJISi KOHBEPCUU
HUTpaTa IUTyTOHWS B OKCHJ TUTyTOHMS, B YaCTHOCTH, 00OPYIOBaHHBIE TaKUM 00pa3oM, 4TOObI
n30eXaTh JOCTIKEHHS KPUTUYHOCTH M PpaJdalOHHBIX 3()(EKTOB, a TakkKe CBECTH K
MHUHHMYMY OTIACHOCTH, CBSI3aHHBIE C TOKCUYHOCTBIO.
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3.6.

5.1.

CucremMa KOHBEPCHHU OKCHAA IUTYTOHUS B MeTAJLI
BBO/JIHOE 3AMEYAHUME

OTOT Tporecc, KOTOPHIH MOXKET OBITh CBsI3aH C YCTaHOBKOH IO TepepaldOoTKe, BKIFOYAET
(TOpUpOBaHNE ABYOKHCH ILUTyTOHHS, OOBIYHO C IPUMEHEHHEM BBICOKOAKTHBHOTO (hTOPUCTOTO
BOJIOpOJa, C UETbl0 TONydeHHs (TopuIa IUTyTOHHS, KOTOPBIA  BIIOCIIEACTBUH
BOCCTAHABJIMBAETCS C ITOMOIIBI0 METAIUTMYECKOTO KaIbIUSA BHICOKOW YHCTOTHI JI0 MTOIYYESHUS
METALTIYECKOTO TUTYTOHUS M (GTOpHAa KajdblKs B BUE IUIAKa. B 4nCIio OCHOBHBIX omeparuii
JAHHOTO TIpoliecca BXOIST: (TOpHUpOBaHUE (HANpUMEp, C TPHUMEHEHHEM OOOpYIOBaHHS,
cozepXaliero OnaropofHple METaUIbl WM 3aIIMIICHHOTO TIOKPBITHEM M3  HHX),
BOCCTaHOBIICHWE MeTainia (Hampumep, ¢ TNPUMEHEHHEM KEepPaMHUYeCKHX  THTJIeH),
BOCCTAHOBJICHUE IIUIaKa, oOpalieHne ¢ MPOIYKTOM, BEHTWIIHS, OOpaIllcHHEe ¢ OTXOAaMH H
yIpaBlieHHE MPOLIECCOM.

3aMKHYTBIC CUCTCMBI, CIICMUAJIBHO  NIPEIHA3HAYCHHBIC WM IIOATOTOBJICHHBIE  JJIA
IMPpOMU3BOACTBA METAINIMYECKOI'O ILUIYyTOHHA, B YaCTHOCTH, OGOpyaOBaHHBIe TaKUM o6pa30M,
4TOOBI U30EXKATh JOCTMIKCHUS KPUTUYHOCTU U paaAuallUOHHBIX S(I)QJCKTOB, a TaKK€ CBCCTHU K
MHUHHUMYMY OITACHOCTH, CBA3aHHBIC C TOKCUYHOCTBIO.

YceTaHOBKH AJ1M M3TOTOBJICHHS TOILIMBHBIX 2JIEMEHTOB
"V cTaHOBKA JJIsI NU3TOTOBIICHHSI TOTLIMBHBIX DJIEMEHTOB" BKITIOYAE€T 00OPYIOBaHUE:

a)  KOTOpoe OOBIYHO HAXOAWTCS B HEMOCPEICTBEHHOM KOHTAKT€ C TEXHOJOTHYECKUM
[IOTOKOM SZIEPHOTO MaTepralia WIH HEMOCPEICTBEHHO 00pabaThIBaeT €ro, Wi JKe
yIpaBiseT UM, WIIH,

b)  KoTOpOE TepMETH3UPYET SIMEPHBIN MaTepHall BHYTPU 00OJIOUKH.

YcraHoBKM ISt pa3aejJeHuss U30TOIOB ypaHa U oﬁopyuonafme, KpOME€ aHAJIUTHYIECCKHUX
HpHﬁOpOB, CIIEHUAJIBHO MPEeIHAZHAYCHHOC HJIH MMOATOTOBJICHHOE 1J151 3TOT0

[IpeameTsl 000pyAOBaHUS, Ha KOTOpPhIC, KAK CUMTACTCS, PACIPOCTPAHSICTCS 3HaueHHE (hpasbl
"00OpyJOBaHHE, KPOME AHAIUTUYCCKHX NPHOOPOB, CICIMANBHO TMPEJHA3HAYCHHOE WIN
MTOITOTOBJICHHOE" JIJIS pa3AelICHHs H30TOIIOB ypaHa, BKIFOYAIOT B ceOs:

I'azoBble IIeHTp](l(l)yl"I/I H y3Jbl U KOMIIOHCHTBI, CIICHUAJIBHO MNpPE€AHAZHAYCHHbLIC WJIN
NnoATOTOBJICHHBIC 1JIl HCIIOJIB30BAHHUA B I'a30BbIX ueHTpm])yrax

BBOJIHOE 3AMEYAHUME

I"azoBas menTprdyra 0OBIYHO COCTOMT M3 TOHKOCTEHHOTO(BIX) ITMIIMHAPA(OB) AUAMETPOM OT
75 mm (3 mroiima) 1o 400 MM (16 1r0MOB) € BEepTUKAIbHOW HEHTPATbHONW OCBIO, KOTOPBIH(E)
noMelneH(bl) B BAKYYM M BpamiaeTcs(FOTCs) C BRICOKOM OKPYKHOM CKOpPOCTHI0 Topsiaka 300 m/c
i  Oonee. Jlns  mocTikeHWsT OONBIION CKOPOCTH KOHCTPYKIIMOHHBIE —MaTepHAabl
BPAIIAIONIMXCSI KOMIIOHEHTOB JIOJDKHBI MMETh BBICOKOE 3HAYCHHE OTHOIICHHUS MPOYHOCTH K
IUIOTHOCTH, & POTOpHasi cOOpKa W, CIJICNOBATEIBHO, OTHIENIbHBIC €€ KOMIIOHEHTHI JOJIKHBI
W3TOTOBISITBCS C BBICOKOW CTETNEHBI0 TOYHOCTH, YTOOBI paz0aliaHC ObLI MHHUMAJIbHBIM. B
OTIIMYWE OT JPYTUX IeHTpudyT razoBas meHTpUdyTa I 000TaIlCHUs ypaHa UMEeT BHYTPH
POTOPHOI Kamephl Bpallarolyrocsi(uecs) neperopoaxy(u) B GopmMe TUCKa U HEMOABHKHYIO
cucrteMy monadu W otBoja rasza UFg, coCTOSIIyr0 MO MEHBIIEH Mepe W3 TpeX OTAEITBHBIX
KaHaJIOB, JIBA W3 KOTOPBIX COEOMHEHBI C JIOTIATKaMH, OTXOAAIIMMH OT OCH pPOTOpa K
nepudepuiitHON YacTh POTOPHOM Kamephl. B BakyymMe HaXOIUTCS TaKXKe PsiJi BaKHBIX
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5.1.1.

HEBpalaronuxcs 3JIEMEHTOB, KOTOPLIC, XOTSA U UMCIOT OC06YIO KOHCTPYKIHUIO, HE CJIOKHBI B
H3rOTOBJICHUHN U HE U3TOTOBJIAIOTCA U3 YHUKAJIbHBIX MAaTCpHUAJIOB. HCHTpI/I(I)Y)KHaﬂ YCTaHOBKa,
OJIHAKO, Tpe6yeT OOJIBIIIONO YHCIIA STHX KOMIIOHCHTOB, TaK 4YTO HX KOJUYCCTBO MOXET
CJIY>KUTb Ba>XHBIM MHIUKATOPOM KOHCUHOT'O MCIIOJIL30BaHMA.

Bpamamomuecss KOMIOHEHTBI
a) [MosHbIE poTOpHEBIE COOPKH:

TOHKOCTEHHBIC LMIMHAPH! WK P COSAUHEHHBIX MEXTY COOOH TOHKOCTEHHBIX LIIHMHAPOB,
M3TOTOBJICHHBIX M3 OJHOIO MM 0Ojieeé MaTepuajioB C BBHICOKUM 3HAYEHHEM OTHOIICHUS
MIPOYHOCTH K IIOTHOCTH, YKa3zaHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHIMMU k HacTosiemMy
pazzmeny. CoenuHEHHME LIIMHAPOB MEXAY COOOH OCYLIECTBISIETCS IMpPU IMOMOIIM THOKHX
cunb(QOHOB MM KoJjel, omucaHHbIX B 4acTd 5.1.1.c¢) Hmwke. CoOpaHHBIH pOTOp HMeEET
BHYTPEHHIOIO(H€) TTeperopoaKy (1) 1 KOHLEBbIE Y37Ibl, OMcaHHbIe B yacTsx 5.1.1.d) u e) Humxke.
OpnHako nosHas cOOpKa MOKET OBITh IOCTABIICHA 3aKA34YMKY B YACTUYHO COOpPAaHHOM BHJIE.

b)  Portopnbie TpyOsI:

CrienManbsHO NpeqHa3HauYeHHbIE HIIH [TOrOTOBICHHBIE TOHKOCTEHHBIE IMHIPEI C TOJIIIMHON
creakn 12 mm (0,5 mrotiMa) wim MeHee, amameTpoM oT 75 MM (3 mioiimMa) mo 400 mMm
(16 mroiiMOB), HM3TOTOBJIEHHBIE M3 OJHOTO WM OoJjiee MaTepHalioB, HWMEIOIIUX BBICOKOE
3HauY€HHE OTHOLIEHUS NPOYHOCTH K IIOTHOCTH, YyKaszaHHeIXx B I[IOSCHUTEJIBHOM
3AMEYAHUU « HacTosieMy pasieiny.

) Konbua nnm cunb@oHs:

KomroneHTHI, crienuanbHO MpeaHa3HaYeHHbBIe WM MOATOTOBICHHBIE /ISl CO3aHUs MECTHOM
OTOpPHI IUISI POTOPHOW TpyObl WM COSAMHEHWS psAaa pPOTOPHBIX TpyO. CHirb(hOHBI
MIPEACTABIAIOT cOOONW KOPOTKHE LMJIMHIPHI ¢ TommHoW creHKH 3 MM (0,12 mroiima) wmu
MeHee, auameTrpoM oT 75 MM (3 mroiimMa) 1o 400 MM (16 mr0iiMOB), UMEROIIMX OAWH TOdp U
W3TOTOBJICHHBIE W3 OJHOTO W3 MAaTEepPHAOB, MMEIOIIMX BBICOKOE 3HAYEHHE OTHOIICHUS
MIPOYHOCTH K IUIOTHOCTH, YKa3zaHHbIX B [IOSICHUTEJIbBHOM 3AMEYAHMNU k Hactosmemy
pasneny.

d)  Ileperopoaxu:

Kommonentsr B ¢opme amcka auamerpoM oT 75 mm mo 400 mm (ot 3 mo 16 mroiiMoB),
CHeNHaTbHO TIpeIHA3HAYCHHBIE WJIM IOJATOTOBJICHHBIE IJISi YCTaHOBKH BHYTPH POTOPHOI
TpyOBI LEHTPUPYTU C LETBbI0 U30JIMPOBATh BBHITYCKHYIO Kamepy OT TJIaBHOHM pa3enuTernbHON
KaMepbl U B HEKOTOPBIX CIydYasx Ui yiaydineHus! Iupkymsauuu rasa UFg BHYTpu rinaBHOM
pa3menuTeNbHON KaMephl POTOPHON TPYOBI M W3TOTOBJICHHBIE M3 OJHOTO W3 MaTepHalioB,
UMEIOIINX BBICOKOEC 3HAYCHHE OTHOIICHUS MPOYHOCTH K IUIOTHOCTH, YKa3aHHBIX B
[OACHUTEJIBHOM 3AMEYAHWU k HacTodieMy pa3aeny.

e) BepxHane/HIKHAE KPBITITKH:

Kowmmonentsr B dopme mucka auamerpom ot 75 mm (3 mroiima) mo 400 mm (16 mroiimoB),
CHEeNWaTbHO TIpefHa3HAYeHHBIE WM TIOATOTOBJIEHHBIE TakWM O0pa3oM, dYTOOBI TOYHO
COOTBETCTBOBaTh JUAMETPY KOHIIOB POTOPHOU TpyObl M Oiaromapsi atomy yaepxuBarh UFg
BHYTpU €€. DT KOMIIOHEHTBI HUCHOJNB3YIOTCS JUIS TOTO, YTOOBI MOJICPKUBATh, yICPKUBAThH
WM COIepkaTh B ce0e KaK COCTAaBHYIO YacTh 3JIEMEHTHI BEPXHETO MOJIIUITHMKA (BEpXHSIA
KpBIIIIKA) WM CIOYXXKUTh B KAueCTBE HECYNICH YacTH BpAaIAIONIUXCS DIIEMEHTOB
ANIEKTPOJIBUTATENS ¥ 3JICMEHTOB HIDKHETO IMOJIIIMITHUKA (HYDKHSS KPBIIIKA), U U3TOTOBJISIOTCS
U3 OJHOTO W3 MarepualioB, WMEIOIIUX BBICOKOEC 3HAYCHHE OTHOIICHUS MPOYHOCTH K
mioTHOCTH, Yka3aHHBIX B [IOSICHUTEJIbBHOM 3AMEUAHIWMU k HacTosmeMy pa3uerty.



5.1.2.

IMNOSCHUTEJIbLHOE 3AMEUYAHUE
st Bpamarommxcsi KOMIOHEHTOB IIEHTPU(YT UCTIONB3YIOTCS CIEAYIOMINE MaTePHAIbI:

a)  MapTeHCHUTHOCTAPEIOIINE CTajiM, MMEIOIMEe MaKCUMAaNbHBIA IpeAe] NpPOYHOCTH Ha
pactsmkenue 2,05 x 10° H/m? (300 000 dyHT/kB. aroiim) wiu Goiee;

b)  aTOMUHHEBBIE CIUIABbI, IMEIOIME MAKCUMAIBHBIA TPeNesl IIPOYHOCTH Ha PACTSHKEHUE
0,46 x 10° H/™* (67 000 dyHT/KB. aroiim) wim Goiee;

c) BOJIOKHUCTBIE (HUTENO00HbIE) MaTepualbl, TPUTOJHBIE [UII HUCIOJIB30BAaHUS B
KOMIIO3UTHBIX CTPYKTypax W HMEIOIME 3HAueHHs YAEIBHOTO MOXYJsS YNPYroCTH
123x10°M wm Gomee M MAKCHMAIBHOTO YACHBHOTO Mpeaeia MPOYHOCTH Ha
pactsokenne 0,3 x 10° M mmm Gostee ("yaeIbHBII MOYTb yIIpyroctr'” - 310 Moayis FOHra
B H/M’, neneHHbli Ha YAEIbHBIA BEC B H/M®;  "MakcHManbHbIf YACIbHBIA Ipenen
IIPOYHOCTH Ha PACTSHKEHHE" - 3TO MAaKCHUMANIBHBIN MpeAed MPOYHOCTH Ha PacTsKEHUE B
H/Mz, JIEJICHHBIN Ha yICBHEIA BeC B H/M ).

CraTnyeckyne KOMIOHEHThI
a) TloanmmmmHuKy ¢ MarHUTHOM MOJBECKOI:

CrienanbHO TpeTHa3HAYCHHBIE WK ITOJITOTOBIICHHBIE TTOAIIHITHUKOBBIC Y3JIbI, COCTOSIIHE W3
KOJIBIICBOTO MAarHWTa, IIOJIBEIIEHHOTO B O0OIMe, cojepikamiell AeMIpHUPYIONIyI0 Cpemdy.
Obotima wm3roroBisercss u3 croiikoro k UFg marepmana (cm. [IOSICHUTEJIBHOE
3AMEYAHUE «x paszpmemy 5.2.). MarHuT coeiuHSETCS C TOJIOCHBIM HAaKOHEYHUKOM WITH
BTOPBIM MarHUTOM, YCTAHOBJICHHBIM Ha BEpPXHEH KpBINIKE, OMHCaHHON B pazmene S5.1.1. e).
MarHur MOXeT MMETh ()OpMYy KOJIbIIA ¢ COOTHOIICHHEM MEXKIYy BHEIIHHUM W BHYTPSHHUM
JMaMEeTpaMU, MEHBIIIUM WK PaBHbIM 1,6:1. MarauT MoxxeT uMeth (hopMmy, 00ECIICUUBAIOIIY IO
HavaapHYI0 TpoHmnaemMocts 0,15 I'e/m (120 000 empawn CI'C) wmm GoJiee, WIM OCTATOYHYIO
HamMarHuaeHHocTh 98,5% wimm Oonee, WM TMPOW3BEICHUE WHAYKIIMH HAa MaKCHMAIBHYIO
HanpsukeHHOCTh monst Gomee 80 k/lx/M (10'T'c.d). KpoMe OOBIMHEIX CBOICTB MaTepHana,
HEOOXOJMMBIM  ITPEJBAPUTENBEHBIM  YCIOBHEM SBISETCS OrPaHUYCHHE OYeHb MallbIMU
momyckamu  (MeHee 0,1 mm  wmmm 0,004 groiima), OTKJIOHEHWSI MAarHWTHBIX OCeH OT
TeOMETPUIECKHX OCeH M o0ecriedeHre 0co00i TOMOTEHHOCTH MaTepualia MarHuTa.

b)  IogmmmHUKH neMdeps:

CriennanbHO TpeAHA3HAYCHHBIE WM TOATOTOBJCHHBIE IMOMIIMITHUKH, COAEpXKallue Y3el
OCB/YIUIOTHUTENBHOE KOJBIO, CMOHTHPOBaHHBIA Ha nemrdepe. Och OOBIMHO MPEACTABISCT
co00if Ba W3 3aKaJ€HHOW CTall C OJHUM KOHLIOM B (opMe moiycdepbl, U CO CpPeACTBaMU
MOACOEANHEHHS K HI)KHEH KpBIIIKe, OMMCaHHoM B paszene 5.1.1. €), Ha apyrom. Bai, ognaxo,
MOXET OBITh COCMUHEH C TUAPOJMHAMHUYCCKMM MOAMUITHUKOM. Komblo uMmeer Gopmy
TaOJIETKH C MOTychepruIecKuM yriTyOJIeHHEM Ha OJHOH OBEPXHOCTH. DTH KOMIIOHEHTHI 9acTO
MOCTaBIISIFOTCS. OTACNBHO OT JieMIidepa.

) MoutekyIspHbIC HACOCHI:

CrienManbHO TNpeTHa3HAaYeHHbIE WM MOATOTOBIEHHBIE LWIMHIAPHI C BBITOYEHHBIMH MU
BBIJIABIICHHBIMU BHYTPH CITUPATLHBIME KaHABKAMH U C BEICBEPJICHHBIMHU BHYTPH OTBEPCTHAMHU.
TumnoBbEIME pazMepaMu SBJSIFOTCS CIACIYIOIS: BHYTPSHHUH AuaMeTp oT 75 MM (3 mroiiMa) 1o
400 MM (16 groiimoB), Tommunaa creHkn 10 mm (0,4 mroiima) wimm Gonee, ¢ JJTMHOW, paBHOM
muaMeTpy win Oojpmie. KaHaBKM OOBIYHO WMEIOT MPSIMOYTOJIFHOE TOTEpeYyHOe CeUeHne U
rryouny 2 MM (0,08 mroitma) wu Ooree.



5.2

d)  Craropsl nBurarenei:

CrienuanbHO TpeTHA3HAYCHHBIC WM TOJTOTOBJICHHBIC CTAaTOPBI KOJIBIICBOM (OPMBI st
BBICOKOCKOPOCTHBIX MHOTO(A3HBIX THCTEPE3UCHBIX (MM PEAKTUBHBIX) SIICKTPOJBUrATENCH
MEePEMEHHOT0 TOKa Ui CHHXPOHHOW pabOTHl B YCIOBHSAX BaKyyMa B JHAlla30HE YacTOT
600-2000 I'n n B guanazone momHocteid 50-1000 BA. Cratopsl cocToST M3 MHOTO(A3HBIX
00MOTOK Ha MHOTOCJIOMHOM JKENIC3HOM CEePICYHUKE ¢ HU3KUMH MOTEPSIMHU, COCTABICHHOM H3
TOHKHX TUTACTHH, 00br9HO TosmmHoH 2,0 MM (0,08 maroitma) mimm MeHee.

e)  Kopnyca/npuemnanku nenTpudyru

KomnonenTsl, crienuansHo MpeaHa3HaueHHbIe WK MOATOTOBICHHBIC I Pa3MEIeHUs] B HUX
cOOpKH POTOPHOU TPyOBI ra3oBoi IeHTpudyru. Koprryc cOCTOUT M3 KECTKOTO MWIMHIAPA C
tommuHoM cTeHku 10 30 mm (1,2 mrofiMa) ¢ MPEHU3UOHHO OOPa0OTAHHBIMH KOHIIAMM JIJIS
YCTaHOBKM TIOAIIMITHUKOB W C OJHHUM WM HECKOJLKUMH (raHiaMu [jii MOHTaXa.
OO6paOoTaHHbIE KOHIIBI TapauIeNbHBI APYT JAPYTY M TEPIEeHAWKYISPHBI MPOIOIBHON OCH
mwmHApa B npenenax 0,05 rpagyca wim MeHee. Kopryc MoKeT Takke MPECTaBIIATh COOOH
KOHCTPYKIIMIO SIYEUCTOTO THIIA I pa3MEIICHUs B HEM HECKOJIBKUX pOTOPHBIX TpyO. Kopryca
M3rOTaBJIMBAIOTCS U3 MaTepuaioB, kopposuecTornkux K UFg, umn 3amuinaroTcs mOKPHITHEM U3
TaKAX MaTEPUAJIOB.

1) JloBymkm:

CrienanbHO TIpeHa3HAYEHHBIE WM ITOJITOTOBIICHHBIE TPYOKM BHYTPEHHHM IHAMETPOM JIO
12 mm (0,5 mrotima) st m3BieueHuns raza UFg w3 poTopHOit TpyORI 10 MeTomy TpyOku Iluto
(T.e. C OTBEpCTHEM, HANPABJICHHBIM Ha KPYTrOBOH MOTOK Ia3a B POTOpHOU TpyOe, K mpuMepy,
MOCPEACTBOM W3rn0a KOHIA paJHaNbHO PACHONOKEHHOM TpyOKH), KOTOphIE MOXHO
MIPUKPENHUTD K IEHTPATLHOW CHCTEME M3BJICUCHUS Ta3a. TpyOKH M3rOTOBICHBI U3 MAaTEPHAJIOB,
Koppo3uecTokux K UFq, Win 3alUIIaoTcs MOKPHITUEM U3 TAKUX MaTepUaIOB.

CnenmajbHO NpedHA3HAYEHHbIe WJIM MOATOTOBJIEHHbIE BCIOMOraTejbHble CHCTEMbI,
000pyI0BaHHE U KOMIIOHEHTHI VIS MCIOJb30BAHUA HA Ta30LEeHTPUPYKHOH YCTAHOBKE
1o 000rameHnIo

BBOJJHOE 3AMEYAHUE

BcrniomorarensHble cUCTeMbl, 000pyIOBaHHE M KOMIOHEHTHI Ta30LECHTPH(YKHOH YCTaHOBKH
0 00OTAIEHHIO TIPEACTABIIAIOT COO0 CHCTEMBI YCTaHOBKH, HeoOXoauMble st ogadu UFg B
HEeHTPU(YTH, I CBSI3U OTIENBHBIX HEHTPUPYT MEXITy OO0 € 1eNnbio 00pa3oBaHMs KacKaIoB
(umu crymeneit), yToObl JOCTHYL OoJiee BBICOKOTO OOOTAlCHUS W HU3BICYb "TPOAYKT" H
"xBoctbl" UF¢ u3 mentpudyr, a Takxke o00OpyZoBaHHE, HEOOXOIMMOE A NPUBEACHHS B
neficTBHe TICHTPU(YT WIH 711 YIIPABICHUS YCTaHOBKOH.

O6puHO UF¢ mcmapsiercss W3 TBEpHBIX BEMIECTB, IOMENIEHHBIX BHYTPH ITOJIOTPEBAEMBIX
aBTOKJIABOB, W TIOMaeTCs B Ta3000pa3HOM ¢opMmMe K IEHTpUPYraM dUYepe3 CHCTEMY
KOJUIEKTOPHBIX TpyOompoBojoB Kackama. "[Ipoaykt" u "xBoctel" UFs, mocTynarompe wus
HeHTpU(]YT B BUIE Ta3000pa3HBIX MOTOKOB, TAKXKE MPOXOIAT Yepe3 CUCTEMY KOJIEKTOPHBIX
TpyOOIIPOBOIOB Kackama K XOJOMHBIM JIOBYITKaM (paboTalomuM IPH TeMIepaType OKOJIO
203K (-70°C)), rme OHHM KOHICHCHPYIOTCS M 3aTeéM IOMEIIAIOTCS B COOTBETCTBYIOIINC
KOHTEHHEPHI Ui TPAHCIIOPTUPOBKU WM XpaHEHUs. Tak Kak yCTaHOBKA IO OOOTAIICHHIO
COCTOMT W3 MHOTHX ThICSY UeHTpu(yr, coOpaHHBIX B  KacKaJIbl, CO3IalOTCS
MHOTOKHIJIOMETPOBEIE KOJUIEKTOPHBIE TPYOOTPOBOABI KAaCKAaIOB C THICSYaMH CBApHBIX IIIBOB,
MpUYEM CXeMa OCHOBHOM YacTH MX COCIHHEHWI MHOTOKpATHO moBTopsiercsi. O0opypoBaHue,
KOMITOHEHTBI W CHUCTEMBI TPYOONPOBOJIOB W3TOTOBISIIOTCS C COOJIIOJICHUEM BBICOKHX
TpeOOBaHMH K BAKyyM-IDIOTHOCTH U YACTOTE 0OPabOTKH.
9



5.2.1.

5.2.2.

5.2.3.

5.24.

Cucrembl nogayu/cucTeMsl 0TBoAA ""mpoaykra'’ u ""XBocTOB"

CHeHI/IaJ'H)HO MpeaHa3HAYCHHBIC I IMOATOTOBJICHHBIC TCXHOJIOTMYCCKHUE CUCTCMBI,
BKJIFOYAKOMIIHC:

NUTAIOIINE aBTOKIABB (MM CTAaHIMM), Hcronb3yemble it mogaun UFs B Kackamel
nenTpudyr npu nasnenun 10 100 k[1a (15 GyHT/KB. Ar0HM) U TIpH cKopocTH 1 Kr/4 vim
Ooitee;

necyonmuMaropbl (MM XOJIOJHBIE JIOBYIIKH), WCIOJb3yeMble misi BbiBeneHus UFg u3
KackagoB npu gaeieHun a0 3 klla (0,5 ¢yHT/KB. Aroiim). JlecyOmuMaTopsl CIOCOOHEI
oxnaxkaarbes 10 203 K (-70°C) u narpesatbes 10 343 K (70°C);

cTaHIMKM '"mpoxaykra" U "XBocTOB", wHcmoib3yemble i nepememieHus UFg B
KOHTEHHEPBI.

JTa yCTaHOBKa, 000pyIOBaHNE U TPYOOIPOBOIBI IMOJHOCTHIO M3TOTABIUBAIOTCS U3 CTOMKUX K
UFs marepuanoB wiu 3amumatorcs mokpeitueM w3 Hux (cMm. [NTOSCHUTEJIBHOE
3AMEYAHUE « pmamHoMy pa3mendy) ¢ COONIONCHHWEM BBICOKMX TpeOOBaHWA K
BaKyyM-IUIOTHOCTH U YHCTOTE OOPabOTKH.

MamnHHbIE CUCTEMbI KOJUIEKTOPHBIX TPY0ONPOBOI10B

CrienanbHO TpeHA3HAYCHHBIE WM TIOATOTOBJICHHBIE CHUCTEMBI TPYyOONPOBOIOB U
KoiutekTopoB it yaepxkanuss UFg BHyTpH TIeHTpUQYXKHBIX KacKaloB. OJTa CeTh
TPYOOIIPOBOIOB OOBIYHO MPEICTABIIET COOOH CHCTEMY C "TPOMHBIM" KOJJICKTOPOM, M KaXKaast
neHTprdyra coeliHeHa ¢ KaXIbIM U3 KOJUIEKTOpoB. ClejoBaTellbHO, CXeMa OCHOBHOW YacTH
UX COEIMHECHUS MHOTOKpATHO MOBTOpsieTcs. OHA MOJHOCTHIO U3rOTABIMBACTCSA U3 CTOUKUX K
UFs marepuanoB (cm. TIOACHUTEJIBHOE 3AMEYAHUME k Hacrosimemy pasaeny) c
COOJIFOJICHNEM BBICOKHX TPeOOBaHUH K BAKYYM-IUIOTHOCTH M YHCTOTE 00pabOTKH.

Macc-cnnekTpoMeTpbl/HcTOYHUKH HOHOB 1UIs1 UF,

CHeHI/IaJ'H)HO NMpEaHA3SHAYCHHBIC WJIN MMOATOTOBJICHHBIC MAarHUTHBIC WM KBAJAPYIIOJbHBIE MaCC-
CIIEKTPOMETPBI, CIOCOOHBIC TMPOM3BOIUTL MPSIMOM OTOOp TMPOO TOAaBaeMON  Macchl,
"mpoxykra" wmiam "XBOCTOB" W3 Ta3oBBIX MOTOKOB UFg m oOmamaromue TONTHBIM HaOOpOM
CIIEIYIOINX XapaKTEPUCTHK:

1. yIenbHAs pa3pelaronas criocoOHOCTh o Macce cBbiie 320;

2. coacpiKaT HMCTOYHUKHW HOHOB, H3TOTOBJICHHBIC W3 HUXpOMA WIM MOHCIA WU
3aIAMICHHBIC ITOKPBITUCM U3 HUX, UJIN HUKCIIMPOBAHHBIC,

3. coacpiKaT MOHU3AIIMOHHBIC HICTOYHUKHU C 60M6ap[[PIp0BKOI>i QJICKTPOHAMU,

4. coJieprKaT KOJUIEKTOPHYIO CHCTEMY, IPUTOAHYIO JJIsl U30TOITHOTO aHAIN3a.
IIpeodpa3oBaTesn 4acTOTHI

IIpeoGpazoBarenu 4acTOTHI (Tak)Ke U3BECTHBIE KaK KOHBEPTOPHI WIIM HHBEPTOPHI), CIIEIIHATIHHO
MIpeAHa3HauYeHHbIE WU MOATOTOBJICHHBIE 7Sl TUTAHUS CTaTOPOB JIBUTATENEH, ONpe/IeICHHBIX B
noanyHkre 5.1.2. d), wnm uacTH, KOMIIOHEHTHI M IOICOOPKHM TakuxX IpeoOpasoBaTesiei
YacTOThI, 001aAAI0IIKE TIOJIHBIM HAOOPOM CIIEAYIOLIUX XapaKTEPUCTHUK:

1. MHOTO(a3HbIi BeIxoa B muanazone oT 600 xo 2000 '
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5.3.

5.3.1.

5.3.2.

2. BBICOKAsl CTA0MIBHOCTH (CO cTabmm3armeii yactoTsl yurie 0,1%);
3. HHU3KHE HeTMHEHHbIe nCKakeHns (MeHee 2%); U

4. k03(ureHT nose3Horo aeiicteus cBoimie 80%.
[NOSACHUTEJIbBHOE 3AMEYAHUE

IlepeuncienHoe Bbie OOOpYIOBaHWME BCTYHNAeT B HENOCPEICTBCHHBI KOHTAKT C
TexHosorndeckuM razoM UFg nim HemocpeacTBEHHO YIpaBiseT paboToil neHTpudyr u
MPOXOXKACHUEM T'a3a OT UEHTPU(YTH K HeHTpU]yTe U U3 Kackazaa B Kackas.

Koppozuecroiikue k UFs Marepuanbl BKIIOYAIOT HEPKABEIOIIYIO CTallb, AJIIOMHHUMH,
aFOMUHHEBBIC CIUIABbI, HUKENb WU CIUIaBbI, cojepkarnime 60% u 0osiee HUKEIs.

CnenuajbHO TpeIHA3HAYEHHbIE WM TOATOTOBJIEHHbIE COOPKH W KOMIIOHEHTHI ISl
HCNO0JIb30BaHus NpH razoaugdy3uoHHoM odorameHun

BBOJJHOE 3AMEYAHUE

[Mpu razomudhy3noHHOM MeTOAE pa3felieHHs M30TOMOB ypaHa OCHOBHOM TEXHOJIOTHYECKOM
cOOpKOI1 ABMIAETCS ClieLMaIbHBIN MOPHUCTHIN Ta30aud(Hy3uOHHbINA Oapbep, TEII0OOMEHHHK IS
OXJIAK/ICHUS Ta3a (KOTOPBIH HAarpeBaeTcsl B MIPOLIECCEe CXKATHA), YIUIOTHUTEIbHbIE KJIAaHbl U
peryJupylolye KiamaHel, a Taike TpyOorpoBonasl. Ilockonmeky B razonuddy3noHHOM
TEXHOJIOTHH Ucmonb3yercs mectudTopuctsiii ypad (UFq), Bce o0opynoBanue, TpyOOnpoBOIbI
U TIOBEPXHOCTH M3MEPHUTEINIBHBIX MPUOOPOB (KOTOPhIE BCTYIAIOT B KOHTAKT C ra30M) JIOJDKHEI
W3rOTaBIMBAaThCA W3 MAaTEpPHUAIOB, COXPAHSIOIIMX CTaOMIBHOCTE TpH KoHTakre C¢ UFs.
l'azogutdy3noHHas ycTaHOBKA COCTOUT M3 PAa TAKMX COOPOK, TaK YTO UX KOJIUYECTBO MOXKET
OBITH BaKHBIM [10KA3aTeJIEM KOHEYHOTO TIPeHA3HAYCHMS.

I'azomuddpy3uonnbie 6apbepbl

a)  CrenmanbHO TNpeJHA3HAUYCHHBIC WM MOATOTOBICHHBIC TOHKHE, TIOPHCTHIE (QHIBTPHI C
pasmepoM mop 100-1 000 A (aurctpem), Tomumuoit 5 MM (0,2 moiiMa) MM MEHBIIE, a I
TpyO4ateix Qopm mmamerpom 25 mm (1 mroiiM) WM MeHbIe, HW3TOTOBIICHHBIE U3
METAUTMIECKUX, TIOJIMMEPHBIX WM KepaMHUYECKHX MaTeprasoB, KopposuecToikux k UFq, n

b)  cheumanbHO TOATOTOBJIICHHBIC COSNUHEHMS WM TOPOIIKU U M3TOTOBJICHUS TaKHX
¢unbTpoB. Takue coennHEHNs U MOPOIIKY BKIOYAIOT HUKEJb WU CIUIABHL, coneprkaniie 60%
uni Oonee HUKeENs, OKCHJ amoMuHMA Win ctoiikue K UFg momHOCThIO (TOpHpOBaHHbBIE
YIJIEBOAOPOAHBIE MTOJMMEPHI ¢ YUCTOTOH 99,9% unu Gosee, pasmepoM yactui MeHee 10 MKM U
BBICOKOM OJHOPOAHOCTBIO YAaCTHIl MO KPYIHOCTH, KOTOpPBIE CNELHUAIBHO MOATOTOBIEHBI IS
M3TOTOBIICHHS ra301u¢dy3HOHHBIX 0aphepoB.

Kameps1 nuddysopos

CrienanbHO TMpPEJHA3HAYCHHBIC WM MOATOTOBICHHBIC TEPMETHUUYHBIC —IMIMHIPHUUCCKUC
cocynbl nuamerpoM 6osee 300 MM (12 mrotiMoB) n mummHON Oostee 900 MM (35 mioiiMoB), WK
IPSIMOYTOJIBHBIE COCYIbl CPABHUMBIX Pa3MEPOB, UMEIOIINE OJMH BITyCKHOM U JIBA BBITYCKHBIX
narpyoka, TuaMeTp KaxKJoro u3 KOTopbix Oosee 50 MM (2 mroiima), Ais MOMEIICHHUS B HHUX
razonnu(y3noHHBIX OaphepoB, U3roToBleHHbIe U3 croiikux kK UFg martepuanoB wmu
3allIMIICHHBIC ITIOKPBITUEM M3 HUX, U IPCIHA3SHAYCHHBIC JIs1 YCTAHOBKU B TOPU30HTAJILHOM HJIN
BEPTUKAILHOM ITOJIOKCHUH.
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5.3.3.

5.34.

5.3.5.

5.4.

KoMnipeccopbl 1 razogyBKku

CrienanbHO TipeTHa3HAYSHHBIE FITH MTOrOTOBJICHHBIE OCEBBIE, IICHTPOOESKHBIE HIIH 00HEMHBIE
KOMIIPECCOPBI, MM TA30lyBKH C TIPOM3BOANTEIHHOCTBIO Ha Becoce 1 M*/muH min Gonee UFg u ¢
JIABIICHUEM Ha BBIXOJe J0 Heckobkux coTeH klla (100 ¢pyHT/KB. AroiiM), mpenHa3HaYCHHbIC
JUISL TONTOBpEMEHHOH sKcrutyaTaiuu B cpene UFg ¢ armekTpoaBurareneM COOTBETCTBYIOIIEH
MOIITHOCTH WJIN 0€3 HEeTo, a TAakKXKe OTACIbHBIE COOPKH TaKHX KOMIIPECCOPOB U Ta30[yBOK. ITH
KOMIIPECCOPHI M Ta30lyBKA UMEIOT Tiepena naBiieHus ot 2:1 10 6:1 u W3roTaBIMBaIOTCS W3
croiikux k UFq MaTepuanoB uiiy moKphIBalOTCS UMHU.

Y1oTHeHHsT BPAIIAIOIIAXCS BAJIOB

CriermanbHO — TIpeHAa3HAYEeHHbIE WM TOATOTOBJICHHBIE  BaKyyMHBIE  YIUIOTHEHWS,
YCTaHOBJICHHBIE Ha CTOPOHE IIOJIaY¥M M Ha CTOpPOHE BHIXOIA IS YIUIOTHEHHS Baja,
COCIMHSIOINIETO POTOP KOMIPECCOpa WK Ta30/{yBKU ¢ TPUBOAHBIM JBUTATENIEM, C TEM YTOOBI
o0ecrieunTh HAJeKHYI0 TepMETH3allhio, MPeJOTBPAINAOIIYI0 HAaTEeKaHWE BO3/AyXa BO
BHYTPEHHIOIO KaMepy KOMIpeccopa WIM Ta30lyBkd, kotopas HamoisHeHa UFg Takue
VIUIOTHEHUS OOBIYHO TPOCKTHPYIOTCS HAa CKOPOCTh HaTeKaHWs OyQepHOro ra3a MeHee
1000 cn®/vus (60 mroiiv’/muH).

TemnoooMennuku aisa oxaaxknenus UK,

CrienmanbHO MIpeAHa3HAYEHHBIE WM MOJITOTOBJIECHHbIE TEIIOOOMEHHHUKH, U3TOTOBICHHBIC W3
ctoiiknx k UF MaTepranoB uiay MOKPHITEIE UMH (32 UCKITIOYSHNEM HEpKaBEIOIIeH CTalN), HITH
MeJbI0, WM JTIOOBIM COYETAaHUEM STHX METaUIOB W PAaCCUMTAHHBIC HA CKOPOCTh M3MEHEHHS
JaBneHus, omnpexaemstoniero yreuky, MeHee 10 Ila (0,0015 ¢ynT/kB. mroiiM) B dwac mpu
niepernaae gapneans 100 kI1a (15 byHT/KB. OrOMM).

CrnenuajibHO NpeJHA3HAYEHHbIE WIN MOATOTOBJIEHHBbIE BCIOMOraTejbHble CHCTEMBI,
o0opyAoBaHHEe M KOMIIOHEHTBHI [Jisl HCHOJb30BaHUsI npu ra3oaud@y3noHHom
o0oramennn

BBO/JIHOE 3AMEYAHUME

BcrnomorarensHble  CHCTEMBI, O0OpPYIOBaHHE M KOMIIOHEHTHI IJsl Tra30Au(Qy3HOHHBIX
YCTaHOBOK IO OOOTAI[EHHUIO TPEACTABISIOT COOOH CHCTEMBI YCTAaHOBKH, HEOOXOIMMBIC IS
nmomaun UFg¢ B razomuddy3noHHy0 COOPKY, UIS CBSI3U OTACIBHBIX COOPOK MEXIy coOoil m
00pa3oBaHus KaCKaIOB (WM CTYIEHEH) C 1eNIbI0 OCTEIICHHOTO JTOCTIXKCHHUS 00Jiee BBICOKOTO
oborarenus u u3snedenus "mponykra" u "xsoctoB" UFs n3 anddy3nonHsix kackagos. Beumy
BBICOKOMHEPIIMOHHBIX XapaKTepUCTUK Au((y3NOHHBIX KacKaJoB JIFO00E TpephIBaHUE WX
paboThI, 0COOCHHO UX OCTaHOBKA, MIPUBOAAT K CEPbe3HBIM TochencTBsaM. ClieoBaTebHO, Ha
razonu@y3MoOHHON YCTaHOBKE Ba)XHOE 3HAUCHHWE WMEIOT CTPOroe M  IOCTOSIHHOE
MOJIepKaHne BaKyyMa BO BCEX TEXHOJIOTHUECKHX CHUCTEMaX, aBTOMAaTW4ecKas 3allura OT
aBapuii W TOYHOE AaBTOMAaTHYECKOEe PEryJMpOBaHWE IIOTOKAa ra3a. Bce 3To mpuBOIUT K
HEOOXOOMMOCTH  OCHALCHWS  YCTAHOBKM  OONBIIMM  KOJMYECTBOM  CIELHAJbHBIX
W3MEPUTEIBHBIX, PETYIUPYIOMINX U YIPABIIOLINX CHCTEM.

O6puHO UF4 micnapsiercss w3 OMIMHIPOB, TOMEIIEHHBIX BHYTPH aBTOKJIABOB, W IONIACTCS B
ra3oo0pasHoi (opMe K BXOTHBIM TOYKAM UYEPe3 CHCTEMY KOJUIEKTOPHBIX TpPyOOIpPOBOIOB
kackama. "lIpomykt" u "xBocTtel" UFg, mocTymaronie W3 BBIXOAHBIX TOYEK B BHIIE
ra3000pa3HbIX MOTOKOB, MPOXOJAT Yepe3 CHCTEMY KOJUIEKTOPHBIX TPYOONpPOBOIOB Kackaja
00 K XOJIOTHBIM JIOBYIIIKAM, JIN0O K KOMIPECCOPHBIM CTaHIIMSM, TJe Ta3000pa3HbIil MOTOK
UF¢ cxmkaeTcs ¥ 3aTeM TIOMEIIACTCS B COOTBETCTBYIOIIME KOHTCHHEPHI JIJIs TPAHCIIOPTUPOBKHU
wim xpanenus. [lockonbky razonugy3roHHas YCTaHOBKA MO OOOTAICHHIO UMEET OOJBIIIOE
KOIM4ecTBO  ra3zoauddy3rMoHHBIX  COOpPOK, COOpaHHBIX B  KacKajbl, CO3Ial0TCs
MHOTOKHIJIOMETPOBEIE KOJUIEKTOPHBIE TPYOOIPOBOABI KAaCKAaIOB C THICSYaMH CBApHBIX IIIBOB,
12



5.4.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

MIPUYEM CXeMa OCHOBHOW YacTH MX COEIMHEHHIl MHOTOKpaTHO moBTopsaeTrca. OOopynoBaHue,
KOMIIOHEHTBI M CHCTEMBI TPYOONPOBOAOB M3TOTOBIISIOTCS C COOJIONEHHMEM BBICOKHX
TpeOoBaHMH K BaKyyM-IUIOTHOCTH U YHUCTOTE 0OpPabOTKH.

Cucrembl nogaym/cucTeMsl 0TBoAA ""mpoaykra'’ u ""XBocTOB'

CrenmanbHO — TpeIHAa3HAYEHHBIE WM  MOATOTOBJICHHBIE TEXHOJOTHYECKHE CHCTEMBI,
cnocoOHbIe padbotath nipu naBieHnn 300 klla (45 GyHT/KB. M0M) W MeHee, BKITFOUast:

NUTAIOIINE aBTOKJIABBl (WM CHCTEMBI), HCmoib3yemble it momaun UFs B
razonuddy3noHHbIE KaCKaIbI,

necyOnuMaTopbl (WM XOJIOAHBIE JIOBYIIKH), McHoib3yeMble Juisi BeiBenmeHus UFg m3
razonuddy3HOHHBIX KacKaJIoB;

cranin oxwwkeHus, rae UFg B ra3oo0pa3Hoi ¢opMe M3 Kackaga CXKHUMaeTrcs |
OXJIQXKIAETCS JI0 JKUIKOTO COCTOSIHUS,

cTaHuuu '"mpoaykra' wiaM "XBOCTOB", wucmonb3yemble a1 nepememieHuss UFg B
KOHTEWHEPBHI.

CucTreMbl KOJUIEKTOPHBIX TPYOONIPOBOA0B

CrieranbHO TpeTHa3HaYeHHBIE WM MTOJTOTOBJICHHBIE CHCTEMBI TPYOOIIPOBOJIOB M CHCTEMBbI
KoJuleKTopoB it yaepxkanus UFs BHyTpu razomuddy3noHHBIX KackagoB. JTa CeTbh
TpyOOIIPOBOJIOB OOBIYHO TIPENCTABISIET COOOH cHUCTeMy C "IBOMHBIM" KOJIEKTOPOM, TJIE
Ka)K7asl sidelika COeIMHEHA C KXKAbIM U3 KOJUIEKTOPOB.

BakyyMmHBbIe cHCTEMBI

a)  ChnenuaJbHO TMpEJAHA3HAYCHHBIC WJIM  TOATOTOBJCHHBIC KPYIHBIC BaKyyMHBIC
MArHCTpPAIIH, BAKYyMHBIC KOJUIEKTOPBI M BAKYYMHBIE HACOCHI [POM3BOAHTEIFHOCTBIO 5 M*/MHH
(175 dyr’/Mun) umm Goree.

b) BakyyMHBIe HacoChl, CrieNMALHO MPeHa3HAUYEHHbIe JUis paboTel B copepkaineii UFq
aTMoc(epe U M3TOTOBJICHHBIE M3 aTFOMUHMUS, HUKETsI WIN CILIaBOB, cojepkanmx Oojuee 60%
HUKEJIS WA TTOKPBHITHIE UMHU. DTH HACOCH MOTYT OBITh WJIM POTAIIMOHHBIMH, WITH TIOPIITHEBBIMU,
MOTYT MMETh BBITCCHSIONIME U (PTOPUCTO-YIIICPOJHBIC YIUIOTHEHHUS, a TaKKe B HUX MOTYT
MIPUCYTCTBOBATH CIIENUALHBIE PA00YHe KUIKOCTH.

CnennanbHble CTONOPHBIE H PeryJIMpYIOIHe KIANAHbI

CriennanbHO TpeJHa3HAYCHHbIE WIJIM TOATOTOBJICHHBIC PYYHBIC WM aBTOMAaTHYECKUE
CTOIOPHBIC U PETyIHUPYIOIIIE KIIAnaHbl CUIILQOHHOTO TUITA, U3TOTOBJIEHHBIE 13 cTOMKNX K UFg
MartepuaioB, auamerpoM ot 40 1o 1500 mm (1,5 mo 59 m10iMOB) A7 yCTAaHOBKH B OCHOBHBIX H
BCIIOMOTATENbHBIX CHCTEMax ra301u(dy3nOHHBIX YCTaHOBOK IO 0OOTAILICHHIO.
Macc-ciekTpoMeTpbl/ucToYHNKHA HOHOB 11 UK

CrienmasnbHO MpeHa3HAauCHHBIC WM MOATOTOBICHHBIE MATHUTHBIC WM KBaPYIIOIbHbIE Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE TPOHM3BOIUTH MPSIMOH OTOOp TPoO ToAaBaeMOM  Macchl,
"mpoaykta" wiM "XBOCTOB" H3 ra3oBbix NOTOKOB UF¢ m obnagaromue mojgHBEIM HaOoOpoM

CJICIYIOIINX XapaKTEePUCTHK:

1. yIenbHas pa3peraronas crmocoOHOCTh o Macce cBbiie 320;
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5.5.

5.5.1.

2. coaepkarT HMCTOYHHUKM HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMa WIM MOHCIA WIIHU
3alIAIICHHBIC ITOKPBLITUEM U3 HUX, UJIN HUKCIIMPOBAHHBIC,

3. coJiepkaT MOHU3AIMOHHBIE HCTOYHUKHU ¢ 00MOapANPOBKOHN 3JEKTPOHAMHY;
4. COZAEPXKAT KOJUICKTOPHYIO CHCTEMY, IPUTOHYIO A H30TOIHOTO aHAIN3a.
MNOACHUTEJIBHOE 3AMEYAHUE

[lepeunicienHoe BBIIIE OOOPYMOBAaHWE BCTYIAaeT B  HEMOCPEICTBEHHBIH KOHTAKT C
TexHonornaeckuM razoM UFq, b0 HEMOCPEICTBEHHO PEryIMpyeT MOTOK B IIpeeiax KacKaia.
Bce moBepxHOCTH, KOTOpBIE BCTYNAIOT B KOHTAKT C TEXHOJOTHUECKHUM Ta30oM, IECIUKOM
uirotaBnuBaoTrcss u3 crodkux K UFg marepuanoB wiam mokpbiBatoTcss umu. s ueneit
pa3aenoB, OTHOCAIUXCS K Ta30audy3MOHHBIM YCTPOMCTBAM, MaTepUabl, KOPPO3UECTOMKIE
Kk UFg BKIIOYAIOT HEP)KaBEIOLIYIO CTallb, ATIOMUHMNA, AaTIOMUHHEBHIC CIUIABBI, OKCH]I
AMIOMUHHS, HUKEIh WU CIUIaBHI, conepxariue 60% wim 0oiee HHUKENs, a TakkKe CTOHKHE K
UFs momHOCTEIO (hTOPUPOBAHHEIE YTICBOAOPOIHBIC TOTUMEPHI.

CnennajibHo npeaAHasHAYCHHbIC WM TIIOAT0TOBJICHHBIEC CHUCTEMBI, oﬁopmeBalme Hu
KOMITIOHEHTBI JJIsl UCITI0JIb30BAHUS HA YCTAHOBKAX a3POAUHAMUYECKOI0 odorameHust

BBOJIHOE 3AMEYAHUME

B mporeccax aspoamHamMudeckoro oodorameHus cMmech razoobpasHoro UFg m merkoro rasa
(BOIOPOJT WJIM TEIHiA) COKMMAETCSl U 3aTEM TPOITYCKAeTCsl Yepe3 Pas3leSIoNINe AIEMEHTHI, B
KOTOPBIX H30TOIHOE pa3JelieHhe 3aBepIlacTCs TIOCPEICTBOM  MMOJMYYEHHs  OONBIIHX
MIEHTPOOSIKHBIX CHJI 10 TEOMETPHH KPHUBOJIMHEHHON CTEHKH. YCHEmHO pa3paboTaHBI I1Ba
Mpoliecca 3TOTO THMA: TPOIECC COMJIOBOIO pa3feieHus] U IMpoIecc BUXpeBOil TpyOku. Jlims
0o00OMX  TIPOIIECCOB  OCHOBHBIMH  KOMIIOHCHTaMH  KacKajga  pa3lielicHHs  SBJISIOTCS
MUTHHIPUIECKHE KOPITyca, B KOTOPBIX pa3MelIeHbI CIIeHaIbHbIe pa3/IeuTeNbHbIE JIEMEHTHI
(comna mnM BUXpPEBBIE TPYyOKH), Ta30BBIC KOMIIPECCOPHI M TEIUIOOOMEHHUKH ISl YIAICHUS
o0pa3syrolerocst Ipu CxKaTuK Tera. [ a’spoHaMHUUYECKUX YCTaHOBOK TpeOyeTcs IIeTbIit
PAII TAKUX KaCKaJOB, TAaK YTO MX KOJHMYECTBO MOXKET CIYKHUTh BYKHBIM yKa3aTeneM KOHEYHOTO
rcnoib3oBanud. [10CKoNIbKyY B aspouHaMuieckoM mpoiiecce ucrnoibsyercs UFg, moBepxHocT
Bcero 00OpyIoBaHUs, TPYOOTPOBOJOB M M3MEPUTEIHHBIX MPUOOPOB (KOTOPHIE BCTYMAIOT B
KOHTaKT C T'a30M) JOJDKHBI M3TOTABIUBATHCS M3 MATEPHAJIOB, COXPAHSIONINX YCTOHYHUBOCTD
nipu koHTakte ¢ UFg.

[NOSACHUTEJIBHOE 3AMEYAHUE

[lepeunicrieHHBIE B HACTOSIIEM Pa3Ieie 3JIEMEHTHI BCTYIAIOT B HETIOCPEACTBEHHBIN KOHTAKT C
TexHoJorndeckum razoM UFg mn0o HEnoCpeICTBEHHO PEryUpyOT IIOTOK B Mpeeax KacKaia.
Bce moBepXHOCTH, KOTOpBIE BCTYHAaIOT B KOHTAaKT C TEXHOJIOTHUECKHM Ta30M, IIEIUKOM
M3TOTaBIMBAIOTCA M3 CTOMKNX K UF¢ MarepwanoB, WM 3aIUINCHBI MTOKPHITHEM W3 TaKHX
MatepuasioB. [l memedt pasmena, OTHOCSIIETOCS K DIEMEHTaM  adpOJHHAMUYECKOTO
oboramenusi, koppo3uectoiikiue k UFg MaTepuanbl, BKIFOUAIOT ME/Ib, HEPIKABCIOIIYIO CTallb,
ATIOMUHAN, ATIOMHHUEBBIC CIUIABBI, HUKEIh WM CIUIaBBI, coxepkamme 60% wmm Oolree
HUKeJs, a Takke crorikue K UFg monHOCThIO PTOPHPOBAaHHBIEC YTIICBOIOPOIHBIE TOJUMEPHI.

Pa3neanrenbHbIE COILIA

CriernManbHO TMpeHAa3HAYCHHBIC WK MOJrOTOBIICHHBIC PA3/ICIUTEIBHBIC COIUIA U UX COOPKH.
PasnmenurensHbIe COMIA COCTOST U3 INENCBUAHBIX M30THYTBHIX KAHAJIOB C PAMycoOM H3ruba
MeHee 1 MM (06bramHO oT 0,1 10 0,05 MM), Koppo3uecTorikux K UFs, 1 IMeronix BHYTPESHHIOIO
PEXKYILYIO KPOMKY, KOTOpast pa3/iesisieT MPOTEKAIOIIMI Yepe3 COIUIo ra3 Ha ABe (pakium.
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5.5.2.

5.5.3.

5.54.

5.5.5.

5.5.6.

5.5.7.

Buxpesbie TpyOku

CrenuansHO TIPEIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC BHUXPEBBIE TPYOKM W WX COOPKH.
BuxpeBbie TpyOKHM UMEIOT IIWUTHHIPUYECKYIO WM KOHYCOOOpa3HyI0 (JOpMY, U3rOTOBIICHBI M3
Koppo3uecTodkux Kk UFg MaTepuanoB Wi 3alIUILEHBl MOKPHITUEM M3 TaKUX MATEpPHUAJOB U
uMmeroT auametp oT 0,5 cM 70 4 cM mpu OTHOIICHUU UTUHBI K quamerpy 20:1 mmu MeHee, a
TaKXKe OJIHO WM 00Jice TaHTCHIIMALHOE BXOIHOE OTBEpCTHE. TpyOKH MOTYT OBITH OCHAILICHBI
OTBOJAaMU COILUIOBOIO THIIA HAa OJHOM WMJIM Ha 000MX KOHIIAX.

[NOSACHUTEJIBHOE 3AMEYAHUE

[TuraTenbHbIH ra3 MOCTYNAeT B BUXPEBYIO TPYOKY MO KAacaTeIbHOW € OJIHOTO KOHIIA WITH Yepes
3aKpy4YMBAIOIIUE JIOMATKH MM Yepe3 MHOTOYMCIICHHBIC TAHTCHIIHAIBHbBIC BXOIHBIC OTBEPCTHS
BIIOJTb TPYOKH.

Komnpeccops! u razonyBku

CrieranbHO TMpeIHAa3HAYCHHBIC WM TOJTOTOBJCHHBIC OCEBbIC, IICHTPU(DYIKHBIC WM
00BbEMHBIE KOMIIPECCOPBl WJIM Ta30]yBKH, HW3TOTOBJICHHBIE U3 Kopposuectorikux kK UFg
MAaTepHAaJIOB, WK 3alUIICHHbBIC TOKPHITHEM U3 TAKUX MATEPHAJIOB, POU3BOIUTEIBHOCTBIO HA
BXOJIe 2 M°/MHUH WK GoJlee cMecH UF¢u Hecymiero rasza (BOAOPOT HIIH TEIHN).

INOSICHUTEJIBHOE 3AMEUAHUE
Taxrie KOMITpECCcophI ¥ Ta30IyBKH OOBIYHO UMEFOT Tiepera AaBienus ot 1,2:1 go 6:1.
YnnoTHeHHs1 BPAIIAKOIIUXCS BAJIOB

CrienanbHO TIpeHa3HAuYeHHBIE WM TMOATOTOBJICHHBIE YIUIOTHEHHS BPAIIAIOUINXCS BajoB,
YCTaHOBJICHHBIE Ha CTOpPOHE IIOJla4M M Ha CTOpPOHE BHIXOHA IS YIUIOTHEHHS Baja,
COEIUHSIIONIETO POTOP KOMIIPEeccopa WM POTOP Ta30AyBKU C MPUBOJHBIM JBHUraTeIeM, C TEM
9TOOBI 00ECTIEUNTh HAISKHYIO TePMETHU3AIHIO, TIPEIOTBPAIIAIOIYIO BBIXO TEXHOJIOTHYECKOTO
ra3a Wir HaTeKaHUe BO3/yXa WM YIDIOTHSIOIIETO Ta3a BO BHYTPEHHIO KaMepy KOMIpeccopa
WM Ta304yBKH, KoTOpas 3anonHeHa cMecsio UF 1 Hecyero rasa.

Ten000MeHHUKH 1JI51 0XJIAKIeHUS ra3a

CrieranbHO TIpeHAa3HAYEeHHBIE FITH TIOATOTOBJIEHHBIE TEIUIOOOMEHHHKH, W3TOTOBIICHHBIE W3
koppo3suecToiikux K UFg MaTeprasoB WM 3allUILEHHBIE TOKPHITUEM U3 TAKUX MAaTEPUAJIOB.
Koxyxu pazneasirlolinx 3JieMeHTOB

CHCHI/IaJ'IBHO MPEAHASHAYCHHBIE WKW IOATOTOBJICHHBIE KOXYXH pPasACIAOIIUX 3JIEMCHTOB,
U3TrOTOBJICHHBIC U3 KOppOSHeCTOﬁKHX K UF6 MaTEpUAJIOB WM 3AIMUIICHHBIX ITOKPBITUEM W3
TaKUX MaTCpruaJioB, IJid MOMCIICHNSA B HUX BUXPCBBIX pr6OK WA pa3ACIUTCIIbHBIX COIIECII.

I[NTOACHUTEJIBHOE 3AMEYAHUE

OTH KOKYXH MOTYT TPEICTABIIATE COOOH IMMTHHAPUISCKHE KaMephl AraMeTpomM ooiree 300 Mm
u amvHON 6omee 900 MM MITM TIPSIMOYTOJIbHBIE KaMephl CPAaBHUMBIX pa3MepoB U MOTYT OBITH
MpeAHA3HAYECHBI JUIS YCTAHOBKU B TOPU30HTAIEHOM HIIH BEPTHKAITBHOM MOJIOKEHUH.

CucreMbl IOAAYH/CHCTEMBI 0TBOAA ''IpoayKTa' M ""xBocTOB"
\

CrieranbHO TIpeHa3HAYEHHBIE WM TOJTOTOBJICHHBIE TEXHOJIOTHYECKHE CHCTEMbI WU
0o0opyZoBaHUE JUIsi 00OTaTUTENBHBIX YCTAHOBOK, M3TOTOBJCHHBIEC U3 Koppo3uecToiikux kK UFg
MaTepyaioB, UJIN 3aIMIIEHHBIX TTOKPBITUEM U3 TAKUX MaTEPUasIOB, BKIIIOUAIOIIKE:

a)  THUTAlON[Me AaBTOKJABBI, TMEYM WM CHCTEMBI, UCHONb3yeMmble mis momaun UFg mis
poriecca o0oramieHus;
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5.5.8.

5.5.9.

5.5.10.

5.5.11.

5.5.12.

b)  mecyOmumartopsl (WM XONIOAHBIC JIOBYIIKH), WCIIONB3yeMBIC ISl  BBIBEICHUS
Harperoro UFe 13 nmporecca odoramieHus s OCIeAYIOIEro IepeMelleHuUS;

C)  CTaHIMM OTBEP)KICHUS WIM OXIWKEHUS, HUCToib3yeMble i BbiBeaeHHs UFg u3
mpolecca odoraieHus myteM cxatus u nepeoga UFg B KUAKYIO WK TBEPLYIO GopMy;

d) crammmm "mpomykta" wiau "XBocTOB", wWcmoin3yemble s Tepemernenus UFs B
KOHTEWHEPHI.

CucreMBbl KOJUIEKTOPHBIX TPYOONIPOBOAOB

CreuuanbHO — NpeJHA3HAYEHHbIE WM IMOATOTOBIEHHBIE  CHCTEMBl  KOJJIEKTOPHBIX
TpyOONPOBOIOB, U3TOTOBJIEHHBIE U3 KopposuecTokux Kk UFg MaTepuanoB uiaM 3alyIeHHbIE
MIOKPBITHEM U3 TaKUX MaTepuaioB, i yaep>kanus UFg BHyTpH a3poMHaMUYECKHX KACKaJO0B.
Orta ceTb TpyOOIpPOBOIOB OOBIYHO MPENCTABISIET COOOH CUCTEMY C "IBOHHBIM" KOJIIEKTOPOM,
TJIe KaXIblid KacKaJ| WM TPyIIa KackaJoB COSTUHEHBI C KaXKIbIM U3 KOJUIEKTOPOB.

BaKyyMHbIe CHUCTEMBI 1 HACOCbI

a) CrienanbHO  TIpefHAa3HAYCHHBIE WM TOJTOTOBJICHHBIE BAaKyyMHBIE CHCTEMBI,
MIPOM3BOUTEIILHOCTEIO HA BXOAE S M/MHH WM 0oJiee, COCTOSIIUE W3 BaKyyMHBIX
MarucTpasiei, BaKyyMHBIX KOJUIEKTOPOB M BaKyyMHBIX HACOCOB, M TpeIHA3HAUYCHHBIC IS
pabotsl B conepxaniux UF ra3oBbIX cpenax.

b) BaxyymHBIE HACOCHI, CIIENUAIBEHO TIPETHA3HAYCHHBIC WM MOATOTOBICHHBIE T PaOOThI
B coaepxammx UFg rasoBbIX cpegax M M3rOTOBJIIEHHbIE W3 Koppo3uecToMkux K UFg
MaTepuajioB WM 3alIMILECHHBIX MOKPBITUEM W3 TaKMX MaTepuanoB. B 3THX Hacocax MOryT
UCIIONIE30BaThCS (PTOPUCTO-YTIIEPOIHBIC YILIOTHEHUS U CIICIHaIbHbIe paboure KUIKOCTH.

CnenuaibHble CTONOPHBIE H PEryJIMPYIOIIHe KIANAHbI

CreuuanbHple TMpeTHa3HAUCHHBIC WM MOJATOTOBJICHHBIE pYy4YHBIE WIM aBTOMATHYECKUE
CTONOPHBIE W  PETyJIHPYIONIME KiamaHbl CHIHG)OHHOTO THIA, W3TOTOBIICHHBIE W3
KopposuecTokux kK UFs MaTepnasioB WM 3aIlUICHHBIC TTOKPBITHEM W3 TaKMX MAaTEpUAIOB,
nmuamerpoM oT 40 mo 1500 MM i1 MOHTa)ka B OCHOBHBIX M BCIIOMOTATEIBHBIX CHCTEMax
YCTaHOBOK a3pOJIMHAMHYECKOTO 00OTaIlCHUSI.

Macc-cnnektpoMeTpbl/ucTOYHHKH HOHOB 1UIst UF

CrienualibHO MpeTHA3HAYCHHBIC MM MTOATOTOBIICHHBIE MATHUTHBIC WIIM KBaJIPYIIOJIBHBIC Macc-
CHEKTPOMETPBI, CHOCOOHBIC MPOHM3BOAUTH MpPSIMOM OTOOpP MPOO TMOJaBaeMON  Macchl,
"mpomykra" mim "xBocToB" M3 ra3oBeix NoToKoB UF; m oOmamaromue monHBIM HabOpoM
CIIEIYTOIINX XapaKTCPUCTHK:

1. yZenbHas pa3peniaronas ClocoOHOCTh 1Mo Macce cBbliie 320;

2. coagepkaT HMCTOYHMKM HOHOB, HU3TOTOBJICHHBIC W3 HUXpOMa WIM MOHCIA HIIHU
3aIUIIEHHBIC TIOKPBHITUEM U3 HUX, WM HUKEINPOBAHHBIC,

3. coaepaT HOHM3ALMOHHBIE HCTOYHHKU ¢ O0MOApINPOBKOH IIEKTPOHAMH;

4. coxeprkar KOJUIEKTOPHYIO CUCTEMY, IPUTOIHYIO I U30TOIHOTO aHAIM3a.

Cucremsl otnejienus UFg oT Hecylero ra3a

CrienmaiabHO MPEJAHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC TEXHOJOTHYECKUE CHUCTEMBI ISt
otnenenus UFq oT Hecyero raza (BOIopo/1a WiTh TEITHs ).
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5.6.

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI MMpeaHa3sHA4YCHbI I COKpAIlCHUA COACPIKAHUA UF6 B HECYLICM rasec 10 O,I[HOI\/'I
YaCTH Ha MUJUIMOH HUJIM MCHEC U MOT'YT BKIIFOYAaTh TAKOC O60py,Z[OBaHI/Ie, Kak:

a)  KpHOTEHHbIE TEIIOOOMEHHUKH M KPHOCETIAPATOPBI, CIIOCOOHBIE CO3/1aBaTh TEMIIEPATYPhI
-120°C wim Menee, unu

b)  OmOKM KPHOTEHHOTO OXJIAXKICHUS, CIIOCOOHBIE CO31aBaTh TemIiepaTypbl -120°C wmu
MeHee, WU

c) OJIOKM Pa3[eUTENBHBIX COMEN WM BUXPEBBIX TPpyOOok s otaencaus UFg ot Hecyiero
rasa, i

d)  xomomusre moBymku UFs, criocoOHBIE co3maBaTh Temmeparypsl -20°C wim MeHee.

CnenuajbHO TpegHA3HAYEHHBbIE WJIM TOATOTOBJIEHHbIE CHCTEMBI, O0OpYyJIOBaHUE H
KOMIIOHEHTHI [IJIsl MCHOJIb30BAaHMS HA YCTAHOBKAX XMMHYECKOr0 o0MeHAa WM
HOHOOOMEHHOI'0 000TaAlleHUS

BBO/IHOE 3AMEYAHUME

HesnaunrenpHOE pa3inyie H30TOIIOB YpaHa Mo Macce MPUBOAUT K HEOOIBITIM H3MCHEHUSIM B
PaBHOBECHHU XUMHUUYECKUX PEAKIHA, KOTOPHIE MOTYT HCIIOIB30BAThCA B KAYECTBE OCHOBBI IS
pas3zieNneHnss U30TOIOB. YCIENIHO pa3paboTaHO JBa MPOIECCa:  KHIKOCTHO-KUIKOCTHBIN
XUMUYECKUI 00MEH M TBEPAO-KHIKOCTHBIN HOHHBIN OOMEH.

B mporecce KUIKOCTHO-)KHUIKOCTHOIO XUMHYECKOTO OOMEHAa B TIPOTUBOTOKE MPOUCXOIUT
B3aHMOJICUCTBHE HECMEIIMBAIONINXCSA KUAKUX (a3 (BOJHBIX WIH OPraHHYECKUX), YTO
TPUBOIUT K 3P(EKTy KacKaJUpOBaHUS THICAY CTAAWI paszneneHus. Bomnas ¢dasza cocTout w3
XJIOpU/Ia ypaHa B pacTBOPE COJSIHOW KHCIOTBI; OpraHudeckas (paza COCTOMT M3 IKCTparcHTa,
COJICpIKAIIIEro XJIOpU ypaHa B OpraHUYECKOM pacTBoputene. KoHTakTHbIMEH (DUIIbTpamMul B
pa3leIUTEIHHOM KacKaJle MOTYT SIBISITHCSI KUIAKOCTHO-KHIKOCTHBIE OOMEHHBIC KOJIOHHBI
(TaKI/Ie, KaK HMITYJIbCHBIC KOJIOHHBI C CCTYATBIMHU TapeJ]KaMI/I) Wi KUJIKOCTHBIC
HneHTpU(Y)KHbIE KOHTAaKTHBIC PUIBTPBL. Ha 000MX KOHIIAX pa3feuTeIbHOrO KacKaua B IENsIX
obecrieueHuss peduIOKCa HA KaXIOM KOHIE HEOOXOJWMBI XHMHUYCCKHE MPEBPAICHUS
(oxrceHre W BOCCTAaHOBIICHHE). [ 7TaBHas 3amgada KOHCTPYKIIMH COCTOMT B TOM, YTOOBI HE
JOIMYCTUTDH 3arpsA3HCHUA TEXHOJIOITMYCCKHUX IMMOTOKOB HEKOTOPBIMU MOHAMU MCTAJLIIOB. B cBs3u
C OTUM WCIONB3YIOTCS TUIACTHKOBBIC, TMOKPBITBIE IUIACTHKOM (BKJIOYas MPUMCHCHHUE
(TOPHPOBAHHBIX YIJICBOJJOPOHBIX IOJMMEPOB) W/HIM TIOKPBITHIC CTEKIOM KOJOHHBI H
TpyOOTIPOBOIBI.

B TBepao-KUIKOCTHOM HMOHOOOMEHHOM TMpoIecce OOOTalIeHHE JIOCTHTaeTCs ITOCPEIICTBOM
ajicopOIMK/ IecopOLIMU ypaHa Ha CICUAIbHOM, 0YeHb OBICTPO JICHCTBYIOICH HOHOOOMEHHOM
cMolie Wi ajacopOenTe. PacTBop ypaHa B COJISAHON KHCIOTE M APYTME XUMHYECKHE pearcHThI
MPOITyCKAIOTCSL  4epe3  MWIMHApPUYeCKHe  00OraTUTENbHBIE  KOJOHHBI,  COZIEpIKallue
YIUIOTHEHHBIE clion afcopOenTa. [y moiepykannsi HEMPEepPBIBHOCTH Tpoliecca HeoOXoauMa
cucrema pedJIroKca B LENAX BEICBOOOKICHHUS ypaHa 13 aJcopOeHTa 00paTHO B JKUJIKUHN TOTOK,
Cc TeM 4YToOBl MOXXHO ObIIO coOpaTb "mpoAayKT"' M "XBOCTHI". DTO HOCTHTaeTcsl IyTeM
WCTIONIE30BAaHUS TTOJXOIAIINX XUMHUYECKAX PEAreéHTOB BOCCTAHOBIICHHS/OKHUCICHHS, KOTOPHIE
MOJTHOCTBIO PEreHEpUPYIOTCS B Pa3AEibHBIX BHEIIHMX METISX M KOTOpbIE MOTYT YaCTUYHO
pereHepupoBaThcs B CAMUX M30TOIMHBIX Pa3AeiUTENbHBIX KojoHHax. [IpucyTcTBre B mpouecce
TOpSTYUX KOHIIEHTPUPOBAHHBIX PACTBOPOB COJTHOW KHCIOTHI TpeOyeT, 4ToOBI 000pyIOBaHUE
OBUTO M3TOTOBICHO W3 CIENHANBHBIX KOPPO3WECTONKMX MAaTEepHaIoB WM 3alHIIeHO
TIOKPBITHEM M3 TAKUX MaTEePUaJIOB.
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5.6.1.

5.6.2.

5.6.3.

AKMIKOCTHO-KUAKOCTHBIE 00MEHHbIE KOJIOHHBI (XUMUYECKUI 00MEeH)

HpOTI/IBOTO‘IHBIe KHUIKOCTHO-KUIKOCTHBIC OOMEHHEBIE KOJIOHHBbI, MMCIOIIUC MEXaHUYCCKUM
CHJIOBOM BBOJ (T.C. HUMITYJIbCHBIC KOJIOHHBI C CE€TYATBIMU TapeCJIKaMH, KOJIOHHBI C TapClIKaMu,
COBCPIIAOIIMMHA BO3BpPATHO TMOCTYHNATCJIbHBIC JABWKCHHA, W KOJOHHBI C BHYTPCHHUMU
Typ6I/IHHI)IMI/I CMeCI/ITeJISIMI/I), CIICHUAJIBHO TIPEAHA3HAYCHHBIC WJIM IOATOTOBJICHHBIC 1A
O6OFaH.[CHI/IH YpaHa € HMCHOJB30BAHUCM ITpPOLECCa XUMHUYCCKOTO oOMeHa. ﬂﬂﬂ KOpp03I/IOHHOI\/'I
yCTOfI‘IPIBOCTI/I K KOHIICHTPUPOBAHHBIM PACTBOpaM COJISTHOM KHCIIOTBI 3TH KOJIOHHBI U HX
BHYTPEHHHUE KOMIIOHCHTBI M3TOTOBJICHBI M3 IMOAXOIAMIMNX IINIACTUKOBBIX MaTEpPUaAIOB (TaKI/IX,
Kak (1)TOpI/Ip0BaHHBIe YTII€BOOAOPOAHBIC HOJII/IMepI)I) WK CTCKJIA WKW 3alUIIEHBI IIOKPBITUEM U3
TaKUX MaTcpualioB. Kononus! CIIPOCKTHUPOBAHBI HA KOPOTKOEC (30 CCKyH WU MCHGC) BpeMs:
MMPOXOXKACHUA B KaCKazac.

LenTpugy:KkHbIC }KHIKOCTHO-)KMIKOCTHbIC KOHTAKTHbIE (PHIBTPBI (XUMHYEeCKHH 00MeH)

Hentpudyxabie JKUJIKOCTHO-)KUIKOCTHBIE KOHTaKTHEIE (buIbTpHI, CHenraibHO
MpeAHa3HauYeHHbIE WU MTOTOTOBJICHHBIE IS 00OTallleH!s ypaHa ¢ UCIOIb30BaHHEM IIpoIiecca
XMMHUYECKOTO OOMEHa. B TakMX KOHTAaKTHBIX (WIbTPaxX HCIONB3YETCS BpallCHUE IS
MOJY4YeHUs] OPraHMYECKUX U JKUAKHX IMOTOKOB, a 3aTeM IIEHTPOOEKHAs CHiia ISl pa3zeieHus
¢da3. Jms KOppo3WOHHON CTOMKOCTH K KOHIICHTPHPOBAHHBIM PACTBOPAM COJITHOM KHCIIOTHI
KOHTaKTHBIC q)HJ]I)T'pr H3roTaBIMBAIOTCA M3 COOTBCTCTBYIOIIUX ITNIACTUKOBBIX MAaTCpPUAJIOB
(TakuX, Kak (hTOPUPOBAHHBIC YTJCBOJOPOHBIC MOJIMMEPhI) WM TOKPHIBAIOTCS HMHU HJIH
ctexsioM. lleHTprdyKHbIe KOHTaKTHBIE (PHIIBTPBI CIPOEKTHPOBaHBI Ha KopoTkoe (30 cexyHn
WM MEHee) BpeMs IIPOXOXKICHHS B KacKasie.

CucreMbl 4 000py10BaHMe JJ151 BOCCTAHOBJICHHS YPaHa (XMMHYeCKU 00MeH)

a) CrernuansHO TpenHa3HAUYCHHBIC WIM IOJATOTOBJICHHBIC SUCHKH 3JICKTPOXUMHYECKOTO
BOCCTAHOBJICHUSI JJI1 BOCCTAHOBJICHUS YpaHa U3 OJJHOTO BAJICHTHOTO COCTOSIHUS B JPYToe€ JJIst
o0oraIieHusl ypaHa ¢ HCIOJB30BaHUEM TPOIecca XMMUYECKOro oOMeHa. Marepuaibl siueexk,
Haxo[fIIecs B KOHTaKT€ C TEXHOJNOTHMYECKHMH  DPacTBOpaMH, JIOJDKHBI  OBITh
KOPPO3UECTONKNMHE K KOHIIEHTPUPOBAHHBIM PAaCTBOPAM COJISTHOW KHUCIIOTHI.

INTOACHUTEJIBHOE 3AMEYAHUE

Karogupnii orcexk sueiiki JomkeH OBITh CIPOEKTHPOBAaH TakKuM 00pa3oM, YTOOBI
MPEeIOTBPaTUTh IOBTOPHOE OKHCIICHHE ypaHa 10 0oJiee BBICOKOTO BaJIGHTHOTO COCTOSHUS. Jli1st
yIep)KaHWS ypaHa B KAaTOZHOM OTCeKe s4eiika MOXET HUMEThb HENPOHULAEMYIO
mnadparmMeHHyt0o MeMOpaHy, HW3TOTOBIEHHYI0 U3 CHEIHAJbHOI0 KaTHOHHO-OOMEHHOTO
Martepuaia. KaTox cocToNT U3 COOTBETCTBYIOIIETO TBEPAOTr0 NPOBOJHUKA, TAKOTO, KaK rpadur.

b) CrieruanisHO TIpeTHa3HAYCHHBIC WITH ITOATOTOBIICHHBIE CHCTEMBI JIJISI H3BIICYCHIUS U™ us
OpPTaHUYECKOTO TOTOKA, PETYIMPOBAHUS KOHIICHTPAITUM KUCIIOTHI U ISl 3alIOJTHCHHS STYEEK
ANEKTPOXUMHUYECKOTO BOCCTAHOBJICHHUS HAa IPOU3BOJICTBEHHOM BBIXO/I€ KaCKaa.

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH CHUCTEMBI COCTOST M3 OOOPYIOBaHMS IKCTPAKIIMU PACTBOPHUTENEM JUIS OTTOHKH U™ m3
OPraHMYECKOr0 IMOTOKa B JKHUIKHH PacTBOP, OOOPYIOBaHHS BbIMAPUBAHHS W/WIIKA APYrOro
o0opyZoBaHUs JJIsl JOCTHXKCHUS PETYIMPOBKA M KOHTPOJS BOJOPOJHOTO TIOKa3aTems, U
HACOCOB WM JPYTHX YCTPOWCTB MEpeHOCa IS 3alONHCHHS SYECK SIICKTPOXUMUYECKOTO
BoccTtaHoBNieHHss. OCHOBHas 3amgada KOHCTPYKIIMA COCTOMT B TOM, YTOOBI H30e€KaTh
3arpsI3HCHUST MOTOKA JKUIKOCTH HMOHAMHM HEKOTOPBIX MeTayioB. CliemoBaTelibHO, TE YacTH
00OpYZIOBaHUSI CUCTEMBI, KOTOPBIE HAXOJATCS B KOHTAKTE C TEXHOJOTHYECKHM ITOTOKOM,
M3rOTaBIMBAIOTCS M3 COOTBETCTBYIOIIMX MAaTEpUalioB (TaKHMX, KaK CTEKJI0, (PTOPHPOBAHHBIC
YIJICBOJIOPOIHBIC MOJMMEPHI, Cyb(ar nonupeHuna, cyibGoH momuddupa W NMPONUTAHHBIN
CMOJIOH TpaduT), MK 3aIlIUIICHBI IIOKPBITUEM U3 TAKUX MaTEPUAIIOB.
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5.6.4.

5.6.5.

5.6.6.

5.6.7.

CucreMbl IOATOTOBKY MUTAHUS (XUMHYECKUH 00MeH)

CrenmanbHO MpPEIHA3HAUCHHBIE WM IIOATOTOBJICHHBIE CHCTEMBI JJsI  IIPOMU3BOJCTBA
MUTATEeNILHBIX PACTBOPOB XJIOPHUIA YpaHa BBICOKOM YMCTOTHI JJIsI YCTAaHOBOK IO pa3/eNeHHIO
M30TOTOB ypaHa METOJIOM XUMHUYECKOTr0 OOMEHa.

INTOACHUTEJIBHOE 3AMEYAHUE

OTH CUCTEMBI COCTOST U3 000PYIOBaHHUS IJIs1 pACTBOPEHUS, SKCTPAKIMH PACTBOPUTEIIEM W/UITH
MOHOOOMEHHOTO O0OpYyIOBaHUS JJIsI OYHCTKH, @ TaKKe JIIEKTPOIUTHYECKUX SUeeK It
Boccranopnerns U™ wm U™ B U”. B atux cucremax TPOU3BOJIATCS. PACTBOPBI XJIOpUAA
ypaHa, B KOTOPBIX COJEPXKHUTCSA JIMIIb HECKOJbKO YacTel Ha MWUIMOH METAJUIMYECKHX
BKIIFOUEHHI, TaKWX, KaK XpOM, JKelle30, BaHAMid, MOJUOJEH W JPYTHX JBYXBAJIECHTHBIX HX
KaTHOHOB WJIM KaTHOHOB C OOJBINEH BaJleHTHOCTHIO. KOHCTPYKITMOHHBIE MaTepHAIBI IS
AJIEMEHTOB CHCTEMEBI, B KOTOPOH 0OpabaThIBaeTCs U™ BBICOKO# UHCTOTHI, BKITIOYAIOT CTEKIIO,
(hTOpUpPOBaHHBIE YIIIEBOJOPOIHBIE TOIUMEPHI, TPAPUT, MOKPHITHIN TOITUBHHII-CYIb(ATHEIM
WM IO UP-CyTb(HOHHBIM IIIACTUKOM M TIPOITUTAHHBIN CMOJIOH.

CucremMbl OKHCJIEHHS YpPaHa (XUMHYeCKUI 00MeH)

CHCHI/IEU'H)HO MpEeAHa3HAUYCHHBIC UJIW MOATOTOBJICHHBLIC CUCTEMBI IJI OKMCIICHUSA U+3 B U)r4 JJI
BO3Bpall€Hrld B KacCKaJd pasACiiCHUS H30TOIIOB YypaHa B IIpoHECcCe O6OFaH_[CHI/DI MCTOJ0M
XUMHYECKOro 0OMeHa.

MOACHUTEJIbHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BKJIFOUATh Takoe 000pyI0BaHUE, KaK:

a) o00opyaoBaHKE /sl KOHTAKTUPOBAHUS XJIOpa M KUCIOPOJa C BOAHBIMU (D (IIFOCHTaAMU U3
060pyIOBAHHS PA3ICICHHUS H30TOMOB U SKCTPAKIMK 0bpazosasiaerocst U™ B 06€IHEHHBII
OpPraHUYECKUH IMOTOK, BO3BPAILAFOIIUICS 13 MPOM3BOACTBEHHOTO BHIX0/Ia KACKAIa;

b) oOopymoBaHuE, KOTOpPOE OTACISICT BOAY OT COJSSHOW KHCJIOTHI, YTOOBI Bojga U
KOHIIEHTPHUPOBAHHAS COJISIHAs KHUCIOTa MOTJIM Obl OBITh BHOBb BBEJICHBI B IPOLECC B
HY’)KHBIX MECTax.

BeicTpo pearnpyromme HOHOO0OMeHHBIE CMOJIbI/aIcOPOeHThI (MOHHBIN 00MeH)

Beictpo  pearmpyronpie  MOHOOOMEHHBIE  CMOJBI WM aJCOPOEHTBI,  CIEIHAIbHO
npenHa3HaueHHBIE WK MOATOTOBICHHBIE [Tl 00OTaIlIeHNs ypaHa ¢ UCIONIb30BaHUEM Mpoliecca
MOHHOTO 00MEHa, BKJIIOYask IOPUCTBIE CMOJIBI MAKPOCETYATON CTPYKTYPhI H/WIN MeMOpaHHbIE
CTPYKTYPEI, B KOTOPBIX aKTUBHBIC I'PYIIILI XUMHUYCCKOT'O obMeHa OrpaHUYCHBI MMOKPBITUEM Ha
MOBEPXHOCTH HEAaKTHBHOM TOPHCTON BCIIOMOTATEIbHON CTPYKTYpHI, M APYrHe KOMIO3UTHBIE
CTPYKTYpHI B JII000H npuemsieMoil (hopMe, BKIIOYas 4acTULBI BOJIOKOH. DTH HOHOOOMEHHbIE
cMoJIbl/aicopOeHTsl uMeroT auaMeTpsl 0,2 MM WM MEHee U JODKHBI OBITh XUMHYECKH
CTOMKAMH II0 OTHOLIEHUIO K PACTBOPaM KOHLEHTPUPOBAHHOW COJSIHOM KHCIOTBI, & TaKkKe
JOCTAaTOYHO MPOYHBI (PU3UYECKH, C TEM UYTOOBI WX CBOMCTBAa HE YXYALIAIHCh B OOMEHHBIX
KoJIoHHaX. CMOJIbI/acOpOEHTHI CIIELMANIbHO NPEAHA3HAYEHBI JUIS II0JIyYeHUs KHUHETHKY OYEHb
OpIcTporo OOMEHa H30TONOB YpaHa (IMTEILHOCTh MoiyoOMeHa wmenee 10 cexyHm) u
00J1aIaf0T BO3MOXKHOCTBIO paboTaTh pH TemrnepaType B auanazoHe ot 100°C mo 200°C.

HNoHooOMeHHbIe KOJIOHHBI (HOHHBII 00MEeH)

Humuanprdeckne KoJOHHBI muamerpoM Oomee 1000 MM Uit yaepskaHHS W TOJIEPKaHUS
3aITOJTHEHHBIX CJIOEB HOHOOOMEHHBIX CMOJI/aicOPOCHTOB, CIEIUAIBHO TpeIHA3HAUYCHHBIE TN
MIOJITOTOBJICHHEIE JJIs1 0OOTAICHHS YpaHa C UCIOIh30BaHUEM HOHOOOMEHHOTO Tporiecca. JTH
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5.6.8.

5.7.

KOJIOHHBI MU3TOTOBJICHBI K3 MarcpuajioB (TaKI/IX, KaKk TUTaH WIH q)TOpI/IpOBaHHBIe
VIJIEBOAOPOAHBIE  TIONIUMEpHI), CTOMKMX K  KOPPO3WH, BBI3BIBAEMOW  PacTBOpaMH
KOHIICHTPUPOBAHHOMN COJITHOM KHCIIOTHI, VJTH 3aIlIUIICHBI TIOKPHITHEM M3 TAKHX MaTepHalioB U
criocoOHBI paboTarh npu Temmeparype B auanazone oT 100°C mo 200°C u maBiieHUH BBIIIE
0,7 MIla (102 ¢yHT/KB. AIOHM).

HNonoo0MenHbIe cucTeMbl pedirokca (MOHHbIH 00MeH)

a)  CrenuanbHO TpETHA3HAYCHHBIC WM MOATOTOBICHHBIC CHCTEMBl XHMHUCECKOTO HIIH
ANIEKTPOXUMUYECKOTO BOCCTAHOBJICHHS IS pEreHEpaldi pearcHTa(oB) XUMHUYECKOTO
BOCCTaHOBJICHHS, HICTIONIE3YEMOT0(bIX) B KacKa/lax HOHOOOMEHHOTO 00O0TaIlIeHuUs ypaHa.

b) CoenuanbHO mNpenHAa3HAUYCHHBIC WM TOATOTOBJICHHBIE CHUCTEMBl XHMHUYECKOTO WIIH
INEKTPOXUMUYECKOTO OKWCICHHS JUIS pereHepaluy peareHTa(0oB) XHMHUYECKOTO
OKHCIICHUS], HCTIOJIB3yeMOoro(bIX) B Kackalax FOHOOOMEHHOTO 00oralieH s ypaHa.

INTOACHUTEJIBHOE 3AMEYAHUE

B mpornecce HOHOOOMEHHOTO 00OTaIEHUs] B KAYECTBE BOCCTAHABIMBAIOIIETO KaTHOHA MOXKET
o -+

WCTIONB30BAThCA,  HANPHMEp, ~TpexXBaleHTHpi Tutal (Ti®), W B JToM  ciydae

BOCCTAHOBHUTE/IbHAS CHCTEMa OyieT BhipabathiBaTh Ti mocpencTsoM BoccraHosierns Ti™,

B mporecce B kadecTBe OKHCIWTENS] MOXKET HCIIONB30BAThCS, HAIPHMEpP, TPEXBaJICHTHOE
+3 +3

xene30 (Fe™), n B 3ToM cimydae cucreMa OKHCIIeHHs OyaeT BhIpabareiBath Fe'~ mocpencTBom

oxucenus Fe'.

CnennajibHo NpeaJHasSHAYCHHbIC WM IIOATIOTOBJCHHBIC CHCTEMbI, oﬁopyL[OBa}me H
KOMIIOHEHTBI AJIA UCITOJIBb30BAHUA B JIAa3€PHBIX 000raTUTEIbHBIX YCTaHOBKaX

BBOJJHOE 3AMEYAHUE

CyliecTByIOIE CHUCTEMBI Uil OOOTaTUTENBHBIX IPOLECCOB C HCIONB30BaHHEM JIa3ePOB
JIENSATCS Ha JIBE KaTErOpHH: Te, B KOTOPBIX pabodel Cpemol SBISIOTCS TMapbl aTOMapHOTO
ypaHa, B Te, B KOTOPBIX pabodeii cpefoil ABJSAIOTCS Maphl ypaHOBOTO coemauHeHUI. OOmmMu
Ha3BaHWSAMH Ul TAKUX IPOLIECCOB SBJIAIOTCS: TepBas KaTerOpHsl - Jia3epHOE paslielieHUE
M30TOTOB TO MeToxy aroMmapHeix mapoB (AVLIS wmm SILVA); Bropas kareropus -
MOJIEKYJIIPHBIN MeToa JlazepHoro paszaeneHus m3oTormoB (MLIS mwmu MOLIS) u xumudeckas
peakuusi TOCPEACTBOM H30MpaTenpHONM TOo u3oTomaMm JjazepHod aktuBaumu (CRISLA).
Cucrembl, 000pyIOBaHHE W KOMIIOHEHTHI JUISl YCTAHOBOK JIA3€pPHOTO OOOTAILCHUs BKITIOYAIOT:
a) yCTpOHCTBa Uil TMOJAYd TAapOB METAJUITMYECKOro ypaHa (ansd  W30MpaTeNnbHOM
(OTOMOHM3AIIMKN) WJIM YCTPOMCTBA [UIS TIOAYM TIapOB YPAaHOBOTO COCAWHEHUS (s
(oToaMCcCOLMALN T XUMHYECKOW aKTUBALMK); b) ycTpoiicTBa At cOopa 000ralieHHOro |
00ETHEHHOTO METAUTMYECKOT0 ypaHa B KadecTBe 'mpoaykra" M "XBOCTOB" B mepBOit
KaTeropuy M YCTPOMCTBA s cOOpa pasioKeHHBIX MIIM BBIIEIIINX U3 PEAKINN COSANHEHNH B
KauecTBe '"mpoaykra' W HeoOpaboTaHHOrO Marepmaja B KadecTBE '"XBOCTOB' BO BTOPOM
KaTeropuy; C¢) pabodue Jla3epHble CHUCTEMBI I W30UPATENbHOTO BO30YKIEHHS H30TOIMOB
ypana-235; u d) obopymoBaHue I IOATOTOBKY TOJIa9M M KOHBEPCHUH TPOIyKTa. BeencTrue
CIIOKHOCTH CHEKTPOCKOIIMM aTOMOB W COCIMHEHHWH ypaHa MOXET MOTpeOOBaThCS
UCIIOJIb30BaHKE JIIOO0H U3 psiia UMEIOLIMXCS JIa3ePHBIX TEXHOIOTHH.

I[NOACHUTEJIBHOE 3AMEYAHUE

MHorue U3 KOMIIOHEHTOB, IIEPEUNCIICHHBIX B 9TOM pa3zese, BCTYNAlT B HEMOCPEICTBEHHBIN
KOHTAKT C NapaMH METAJUIMUYECKOTO ypaHa WU C KHUJKOCTBIO, MM C TEXHOJIOTUYECKUM Ia3oM,
cocrosamum u3 UFg mim cmecu u3 UFq u npyrux ra3os. Bee MOBEpXHOCTH, KOTOPBIE BCTYIIAKOT
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5.7.1.

5.7.2.

5.7.3.

5.74.

B KOHTaKT ¢ ypaHoM win UFg, MOTHOCTBIO M3rOTOBIEHBI U3 KOPPO3UECTONKIX MaTepHaJIOB HITH
3alMIIEHBl TOKPBITHEM M3 TakUX MaTepuanoB. [lns menell pasgena, OTHOCALIETOCS K
KOMIIOHEHTaM 00OpyIOBaHHMS [UIS J1a3€pPHOI0 O0OTaIlleHus], MaTepualbl, CTONKHE K KOPPO3HH,
BBI3BIBAEMOI MapamMy WM KUIKOCTSAMH, COAEPKAIIUMHA METAIMYECKUH YpaH WM ypaHOBHIE
CILIaBBl, BKIIIOYAIOT TIOKPBITBIA OKCUIOM UTTPHUS IpaduT M TaHTANL; M MaTepHaibl, CTOHKHE K
Koppo3ur, BbI3bIBacMOil UF,, BKIIOUAlOT Meb, HEP)KaBEIOLIYIO CTallb, AJIIOMHUHHUH,
AJIFOMMHHEBBIC CIUIAaBbl, HUKEJIb WIN CILIaBhl, coxepkamue 60% Hukens u 6onee, ¥ CTOHKHE K
UF¢ mosmHOCTBIO (hTOPUPOBAHHBIE YTIIEBOAOPOAHBIE MOJIUMEDEI.

Cucrembl Beinapupanus ypana (AVLIS)

CrenualibHO  TIpEJHA3HAYCHHBIC WJIM TIOATOTOBIICHHBIC CHCTEMBI BBHITIAPHBAHUS YpaHa,
KOTOpPBIE COJIEP’KAaT BHICOKOMOIIHBIE TTOJIOCOBBIE WIIM PACTPOBBIE 3JIEKTPOHHO-TYUEBbIE MYIIKU
C mepeaBacMoi MOIITHOCTHIO Ha MUIIICHB OoJiee 2,5 kB1/cM.

CucreMbl 111 00pab0TKH KMAKOMeETALINYecKoro ypana (AVLIS)

CrienualibHO TIpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIE CHUCTEMBI JJISI 00paOOTKH IKHIKOTO
MeTa/ta IS pacIUIaBICHHOTO ypaHa WM YPAaHOBBIX CIUTABOB, COCTOSIIUE W3 TUTJICH U
OXJIXKIAFOILIETO 00OPYIOBAHUS JUISI TUTJICH.

INTOACHUTEJIBHOE 3AMEYAHUE

Turnm u Apyrue KOMIOHEHTHI 3TOH CUCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAKT C PacIUIaBIEHHBIM
YPaHOM WM YPAaHOBBIMH CIUIABaMM, M3IOTOBJICHBI U3 KOPPO3HECTOMKMX M TEPMOCTOMKHX
MaTepUaloB WM 3alUIIEHbI TOKPHITHEM M3 TaKUX MaTepHajoB. llpmemiemMsie MaTepuasl
BKJIIOYAIOT TaHTAaJI, TIOKPBITHIH OKCHIOM UTTpUs rpaduT, rpaduT, HOKPHITHI OKUCIAMU JPYTHX
PEIKO3EMENBHBIX 3JIEMEHTOB MJIM UX CMECSAMH.

Arperarsbl 175 coopa "'mpoaykra' u ""XBocTOB' MeTasinyeckoro ypauna (AVLIS)

CrienualibHO TIpeTHA3HAUEHHBIE WM ITOATOTOBIICHHBIC arperathl s cOopa "mpoaykra' u
"XBOCTOB'" METAITMUECKOTO ypaHa B *KHUIKON WM TBEPIOH dopme.

I[NOACHUTEJIBHOE 3AMEYAHUE

KoMmnoHeHTHI 3TUX arperaTtoB M3roTOBJIEHBI U3 MAaTEPUAIOB, CTOMKUX K HarpeBy W KOPPO3UH,
BBI3BIBAEMOI TTApAMU METAIUTMIECKOTO YPaHa HIIH KHUKOCTHIO, MITH 3alUIICHBI TOKPHITHEM H3
TaKUX MaTepuasioB (TaKWX, KaK MOKPBITHI OKCHIOM HUTTPUS TpaduT WM TaHTAll) U MOTYT
BKJIIOYATh B ce0sl TpyOOMpPOBO/IbI, KIIalaHbl, MITYyIepa, "kenoda", BBOIbI, TCIUIOOOMEHHUKH U
KOJUIEKTOPHBIE IDIACTHHBI JUII MAarHUTHOTO, 3JEKTPOCTATHUYECKOTO WIIHM JPYTUX METOJIOB
paseneHus.

Koxyxu pazaenureanHoro moayJsi (AVLIS)

CrienManbHO NMpegHa3HaueHHbIE WM TIOATOTOBIEHHbBIE IIMIMHAPHUUECKHE WIH NTPSIMOYTOJIbHBIE
KaMepbl Ul MOMELIEHWsS B HHUX HMCTOYHHMKA MapoB METAJUIMYECKOTO ypaHa, HJIEKTPOHHO-
Jy4eBOU MyLIKU U KOJUIEKTOPOB "mpoaykTa" U "XBOCTOB".

I[NOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH UMCHOT MHOXKECTBO BXOOHBIX OTBepCTPIfI 1A moJavyu SJICKTPOIIMTAHUA U BOIBI,
OKHa JId JIa3€PHBIX ITYYKOB, COGI[I/IHGHI/Iﬁ BaKyyMHBIX HACOCOB, a4 TAKXKC UISI TUArHOCTUKHU U
KOHTPOJIA KOHTPOJIBbHO-U3MCPUTCIIBHBIX HpI/I60pOB. OHH HMEIOT HpI/ICHOCO6J'I€HI/I$I JJI
OTKPBITUA U 3aKPbITH, YTOOBI 00ECIICYNTh 06CJ'Iy>I(I/IBaHI/Ie BHYTPCHHHUX KOMIIOHCHTOB.
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5.7.5.

5.7.6.

5.7.7.

5.7.8.

5.7.9.

5.7.10.

CBepx3ByKOBbIe paclimpurebHblie comia (MLIS)

CrenuansHo TpeTHa3HAuYCHHBIE FUTM TIOATOTOBIICHHBIE CBEPX3BYKOBBIE PACHIMPUTEIHLHBIC
corwta g oxiaxkaenus cmeced UFg u necymiero raza no 150 K unu Hike U Koppo3uecToiikue
k UF 6-

KoususiexkTops! npoaykra natugropucroro ypana (MLIS)

CrienanbHO TIpeHA3HAYCHHBIC WM TIOJIOTOBICHHBIE KOJUIEKTOPHI TBEPIOTO IMPOAYKTa
matudTopucroro ypana (UFs), cocrosmme u3 (uiabTpa, KOJUIEKTOPOB YIAPHOTO WA
IUKJIOHHOTO THITA MIIM MX COYeTaHui 1 Koppo3uectoiikue k cpene UFs/UFs.

Kommnpeccopst UF¢/necymero raza (MLIS)

CrenuansHo TpeAHAa3HAYCHHBIC WX IOATOTOBJICHHBIE Kommpeccopbl misi cmeceit UFg u
HECyllero rasa s JauTensHod »skcrutyataiuu B cpeae  UFg. KommoneHThl  3THX
KOMIIPECCOPOB, KOTOpPbIE€ BCTYNAIOT B KOHTAaKT C HECYIIUM TIa30M, H3TOTOBJICHBI W3
Kkoppo3zuecToiikux kK UFg MaTeprasnoB WM 3allMILEHbI IOKPHITUEM U3 TAKUX MAaT€pUAJIOB.

YnnorHenusi Bpamamomuxcs sajaos (MLIS)

CrienualibHO TIpeIHA3HAYCHHBIC WM TIOATOTOBJICHHBIC YIIOTHEHHS BPAIIAIONIUXCS BajoB,
YCTaHOBJICHHBIE Ha CTOpPOHE IIOJIa4M M Ha CTOpPOHE BHIXOHA IS YIUIOTHEHHS Baja,
COGIMHSIONIET0 POTOP KOMITPEeCcopa ¢ MPUBOIHBIM JIBUTATETEM, C TeM 4YTOOBI 00ECIIEUHThH
HAJCKHYI0O TEpPMETH3aIHI0, TIPEAOTBPAIIAONIYI0 BBIXOI TEXHOJOTHYECKOTO Ta3a MIIH
HaTEKaHWE BO3/yXa U YIDIOTHSIOMIETO ra3a BO BHYTPEHHIOI KaMepy KOMIIpeccopa, KoTopast
3anonHeHa cMecbto UFg 1 Hecyiero rasa.

Cucremsl propuposanusi (MLIS)

CrienanbHO TIpeHA3HAYCHHBIC WM TOJTOTOBIICHHBIE CHCTeMbl i ropupoBanus UFs (B
TBepmoM coctostanr) B UFg (Ta3).

[NOSACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI MIpeHa3HaueHbI s propupoBanus coopannoro nopomika UFs B UFg B memsix
nocnenyromero coopa B KOHTeHHepax NpOAyKTa Wiu s mofadd B Onoku MLIS mis
JOTIONTHUTENBHOTO oboramenus. [Ipy npruMeHeHnn OZHOTO MOIXoJa peakiys PTOPUPOBAHUS
MOXET OBITh 3aBeplICHa B Ipeesiax CHUCTEMBl Pa3ZeNICHUsI M30TOIIOB, Il WAET peakius U
HEMOCPEICTBEHHOE W3BJIEUEHUE U3 KOJJIEKTOpoB '"mpoaykra'. Ilpu mpuMeHeHuH Apyroro
noaxoxa nopomok UFs mMoxeT ObITh W3BJEUEH/TIEpEeMEIIeH U3 KOJUICKTOPOB "MponyKTa' B
HNOAXOAAIINI peakTop (HampuMep, PeakTop C IICEBIOOXKIKEHHBIM CJIOEM KaTaau3aropa,
TeJIMKOUIAIBHBIN PEeakTOp WM KapoBas OamHs) B Iesx (TopupoBaHusi. B oboux cimydasx
UCTIONB3YeTCsl 000pyIOBaHUE ISl XpaHeHHsl W mepeHoca (ropa (WM APYTHMX MPHEMIEMBIX
(dhTopupyromux peareHToB) U s coopa u nmeperoca  UFs.

Macc-cniektpomeTpbl/uctounnku uoHoB UFg (MLIS)

CrienualibHO TpeTHA3HAYCHHBIC WM MTOATOTOBIICHHBIE MATHUTHBIC WIIM KBaJIPYIIOIBHBIC Macc-
CIIEKTPOMETPBI, CIIOCOOHBIE TPOM3BOIUTH MPSIMOH OTOOp TPoO ToAaBaeMOM  Macchl,
"mpoxnykta" mim "xBocToB" M3 ra3oBhiXx NoToKoB UF; m oOmamaromue monHBIM HabOpoM
CIIEIYTOIINX XapaKTePUCTHK:

1. yIenbHAs pa3peraronas criocoOHOCTh o Macce cBbiie 320;

2. coacpKaT HMCTOYHUKM HOHOB, M3IOTOBJICHHBIC HN3 HUXpOMa HWIM MOHCIA WIN
SAlIUIIICHHBIC [TOKPBITUEM U3 HUX, WJIN HUKCIIUPOBAHHBLIC,

22



5.7.11.

5.7.12.

5.7.13.

3. COZEPKAT HOHU3ALMOHHBIE HCTOYHUKH C 0OMOapIMPOBKON SIEKTPOHAMH;

4. COZIEPAKAT KOJUICKTOPHYIO CUCTEMY, IPUTOJHYIO AJIs1 U30TOIHOTO aHaIn3a.

Cucrembl nogaun/cucreMsl 0TBozAa '"mpoaykra' u "xsocros' (MLIS)

CHCHI/IEU'H)HO NpeaHAa3SHAYCHHBIC WJIW TMOATOTOBJICHHBIC TCXHOJIOTUYECKUE CHUCTEMBI WA
00opyoBaHue IJ1s1 00OTaTUTEIbHBIX YCTAHOBOK, M3rOTOBJICHHbBIE U3 KopposuecToiikux K UFg

MaTEpUaIOB, WIN 3allIUIIICHHBIX ITOKPBITUEM U3 TAKUX MAaTCPHUAIOB, BKIIFOYAIOIINE:

a) MUTAIOIIME aBTOKJIABBL, MEYM WM CUCTEMBI, HCHoOdb3yeMble s momaun UFg s
Tporiecca o0orarieHus;

b) necyOnuMaropel (MM XOJIOJHBIC JIOBYIIKH), WCIOJNB3yeMbIe ISl  BBIBSICHUS
Harperoro UFg u3 mporiecca o0oramieHust Uis IOCIeTyOIIero epeMeIIeHIs;

C)  CTaHIMM OTBEPXKICHUS WIM OXIWKEHUS, HUCToib3yeMble i BbiBeneHHs UFg u3
mpolecca odoraieHus myTeM cxatus u nepeoga UFg B KUAKYIO WK TBEPLYIO GopMy;

d)  crammmm "mpomykra" wim "XBocTOB", wucnoib3dyemble s nepemenieHus UFg B
KOHTEWHEPBL

Cucremsl otaenenus UFg or Hecymero raza (MLIS)

CrienmanbHO TpeNHA3HAYCHHBIE WM TIOATOTOBJICHHBIE TEXHOJOTHUECKHE CHCTEMBI IS
otnenenus UFq oT Hecymero raza. HecymmM ra3oM MoOKeT OBITh a30T, aproH WK JPYTOM T'a3.

MMOACHUTEJIBHOE 3AMEYAHUE
OTH CUCTEMBI MOTYT BKJIIOYATh TaKOE 000pyIOBaHHUE, KaK:

a)  KPHUOTCHHBIE TEIUIOOOMEHHWKH WJIM KPHOCENapaTrophl, CIIOCOOHBIE  CO31aBaTh
temnepatypsl -120°C wam MeHee, Wi

b)  OMOKM KPHUOTEHHOTO OXJKICHHS, CIIOCOOHBIE cO31aBaTh Temreparypsl -120°C wmm
MEHee, WIn

c) xononubie noBymku UFg, ciocoOHbIe co3naBathk Temmeparypsl -20°C wiu MeHee.

Jlazepuble cuctemsl (AVLIS, MLIS u CRISLA)

Jlazepsl WM Ja3epHBIC CHCTEMBI, CMICIMATBHO TMPEIHA3HAYCHHBIC WM MOJTOTOBJICHHBIC IS
pasJieNeHusI H30TOIMOB ypaHa.

[NOSACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema mporecca AVLIS 00ObIMHO COCTOMT M3 NIBYX Ja3epoB: Jia3epa Ha mapax
MeIu ¥ Ja3epa Ha kpacutensx. JlazepHas cucrema anst MLIS o0bidHO cocToWT U3 Jiasepa,
paboraromero Ha CO, WIM SKCUMEPHOTO Jiazepa M MHOTOXOJOBOW ONTHYECKOH SYSHKH C
BpAIAIONIMMHUCS 3epKaTaMd Ha 00eWx CTOpoHax. J[Is ;ma3zepoB WM Ja3epHBIX CHCTEM IIpH
oboux mporieccax TpeOyeTcs CTa0WIM3aTOp CIEKTPOBOM YacTOTHI Jjisl pabOThI B TECUCHUE
JUTMTETHHBIX TIEPHUOJIOB BPEMEHHU.
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5.8.

5.8.1.

5.8.2.

5.8.3.

5.84.

5.8.5.

CrenuaibHO TpeIHA3HAYEHHbIE MJIM TOATOTOBJIEHHbIE CHCTeMbl, 00OpPYlAOBaHHE H
KOMIIOHEHTBI /ISl MCIOJIb30BAHHSI HA 00OraTHTEJbHBIX YCTAHOBKAX C ILUIa3MEHHbIM
pa3szejieHueM

BBOJIHOE 3AMEYAHUME

[Ipn mporecce TTa3MeHHOTO pasfefieHus IIa3Ma, COCTOSINAs W3 MOHOB ypaHa, MPOXOAUT
uepe3 JEKTPHUECKOE MOJIe, HACTPOGHHOE HA YaCTOTY HOHHOTO pe3oHanca U™, ¢ TeM uToGbl
OHH B IIEPBYIO OUEPE/Ib MOTTIONIAIN PHEPTUIO U YBETUUUBAICS JUAMETP UX IITOMOPOOOPA3HBIX
opbut. MoHBI ¢ TIPOXOXKIIEHHEM 10 OOIBIIEMY IUAMETpPy 3aXBaTBIBAIOTCS IS 00pa30BaHUs
npomykra, oGoramensoro U™, Ilmasma, KoTopas o0pa3oBaHa IOCPEICTBOM HOHH3AIHH
YpPaHOBOTO Tiapa, CONIEPKUTCS B BaKyyMHOW KaMepe C MAarHUTHBIM II0JIEM BBICOKOM
HANpPSDKEHHOCTH, O0pa30BaHHBIM C TIOMOIIBIO CBEPXIPOBOAAIICTO MarHuta. (OCHOBHBIC
TEXHOJIOTUYECKHE CHCTEMBI TPOIecca BKIIOYAIOT CHCTEMY T'€HEpaIlid ypPaHOBOW IUIA3MBI,
pa3geTUTEIBHBIN MOIYJb CO CBEPXIIPOBOSIIIIMM MAarHUTOM M CHCTEMBI W3BJICUCHUS METajlia
Juist coopa "mpoaykra” u "XBoCTOB".

MHKpOBOJIHOBbIe HCTOYHUKH JHEPIUU U AaHTCHHbI

CrieranbHO TpeIHa3HAYeHHbIE WK MTOATOTOBICHHBIC MUKPOBOJIHOBBIC HCTOYHUKH SHEPTUH U
AQHTEHHBI JUIT TEHEpallid WIA YCKOPEHHS WOHOB U  OONAJarolMe  CIIEXyFOIME
xapaktepuctukamu: dYactorta Beie 30 [T u cpenHss BbIXOMHAS MOIIHOCT JUIs TeHEpaluu
HoHOB Ooitee 50 kBT.

CoJieHOUIBI 151 BO30Y K/IEHUSI HOHOB

CrienanbHO TpeHA3HAYCHHBIC WM TOATOTOBICHHBIC COJICHOWIBI ISl PaanOYacTOTHOTO
BO30YKICHHUS MOHOB B Jauamna3one dactot 6ojyee 100 kI'11 1 criocoOHBIE paboTaTh MPH CpeaHEeH
MortiHocTH 6osee 40 kBr.

CucreMbl reHepalii ypaHOBO#H IUIA3Mbl

CreuuansHo TpeAHA3HAYCHHBIE WM IOJATOTOBJICHHBIE CHCTEMBl T€HEpalud YpaHOBOH
TUIa3MBI, KOTOPBIE MOTYT COJIEPYKaTh BEICOKOMOIITHEIE TIOJIOCOBBIE HIIH PACTPOBEIE DIIEKTPOHHO-
JIy4eBBIC MYIIKH ¢ TIepeIaBacMOM MOIITHOCTHIO Ha MUIIICHE Oostee 2,5 KBT/cM.

Cucrembl UIs1 00pad0OTKH KUIKOMETAJNIMYECKOI0 YPaHa

CrenuanbHO TPEIHA3HAYCHHBIC WM TOATOTOBJICHHBIE CHUCTEMBI ISl O0pabOTKU KHUIKOTO
MeTajUla JJIs pacIUIaBICHHOTO ypaHa WM YPAaHOBBIX CIUIABOB, COCTOSILME W3 TUTICH U
OXJTKIAOIIETO 000PYIOBAHYIS TS THTIICH.

[NOSACHUTEJIBHOE 3AMEYAHUE

Turnu u gpyrue KOMIOHEHTHI 3TOW CUCTEMBI, KOTOPBIE BCTYIAIOT B KOHTAKT C PACILIABICHHBIM
YpaHOM WM YpaHOBBIMHU CIUIaBaMM, H3TOTOBIEHBI M3 KOPPO3UECTOMKHX U TEPMOCTOMKHX
MaTE€pHAJIOB WM 3allUIIEHBI MOKPBITHEM M3 TaKHX MaTepHaloB. lIpueMieMele MaTepHabl
BKJTIOYAIOT TAHTAJI, TIOKPBITHIA OKCHIOM UTTpUs rpaduT, rpaduT, HOKPBITHI OKUCIAMHU JPYTHX
PEAKO3EMENBHBIX 3JIEMEHTOB UM UX CMECSIMH.

Arperatsl 115 coopa "'mpoaykTa' U "'XBOCTOB'' MeTa/LIMYECKOro ypaHa

CrienanbHO TIpeHA3HAYCHHBIC WJIM TOATOTOBICHHBIE arperaTtel il cOopa "mpomykra' u
"XBOCTOB" I METAUIMYECKOTO ypaHa B TBepAoOd d¢opme. DT arperatsl i cOopa
W3TOTOBJIEHBl M3 MAaTepHaloB, CTOMKMX K HarpeBy M KOpPPO3UM, BBI3bIBAEMOM IapaMu
METAJUIMYECKOTO YpaHa, TAKUX, KaK Tpa(uT, MOKPHITHIA OKCHIOM WTTPUS, WIA TaHTaJ, WM
3aIIUILIECHB] TIOKPBITHEM U3 TAKMX MaTEpUAJIOB.
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5.8.6.

5.9.

5.9.1.

Ko:kyxu pa3emrebHOT0 MOIYJIst

HI/UII/IHIIpI/I‘IeCKI/Ie KaM€phbl, CICHUAJIBHO MNPCAHASHAYCHHBLIC WM TIOATOTOBJICHHBLIC [JIA
UCIIOJIL30BaHUSI Ha OOOTATHTENBHBIX YCTAaHOBKAaX C IUIA3MEHHBIM paselcHUEM, IS
TIOMEIICHNS B HUX UCTOYHHKA YPAHOBOW TIA3MBI, SHEPTETUUECKOTO CONCHOMIA PATNOYACTOTHI
1 KOJUTEKTOPOB "TIpoyKTa" U "XBOCTOB".

I[NOSACHUTEJIBHOE 3AMEYAHUE

OtH KOXYXH HMCHOT MHOXCCTBO BXOIHBIX OTBCpCTI/Iﬁ A moJgadyu  OJICKTPOITUTAHUS,
COCI[I/IHGHPIIZ I[I/I(i)(l)y?,I/IOHHLIX HaCOCOB, a TAKKE JId AUArHOCTUKHU W KOHTPOJIA KOHTPOJIBHO-
HN3MCPUTCIIbHBIX HpI/I60pOB. OHH HMEIOT HpI/ICHOCO6J'IeHI/I}I JJIA OTKPBITUA U 3aKPBITHUA, YTOOBI
00ecIeunTh O6CJ'Iy}KI/IBaHI/Ie BHYTPCHHUX KOMIIOHCHTOB W M3IrOTOBJICHBI U3 COOTBCTCTBYIOIINX
HEMAaroMTHBIX MaT€prajioB, TAKMX, KaK HEPIKaBCIOIIasa CTallb.

CnenuajbHO npeaHasHAYCHHbIC WM TIIOAT0TOBJICHHBIC CHUCTEMBI, 060py}101aalme Hu
KOMIIOHEHTBI JJIfl UCITIO0JIb30BAHUS HA YCTAHOBKAX 3JICKTPOMATHUTHOI'O odoramenust

BBOJJHOE 3AMEYAHUE

[Ipu 2MeKTpOMarHUTHOM TIPOIIECCE MOHBI METAJUIMIECKOTO YpaHa, MOyICHHBIC TIOCPEICTBOM
MOHU3AIMY MUTAKIIero Martepuana u3 conedl (00braH0 UCl,), yCKOPSIOTCS U MMPOXOIAT Yepe3
MarHUTHOE T0JIe, KOTOPOE 3aCTaBISIET MOHBI PA3IUYHBIX H30TOMOB MPOXOAUTH 110 PA3ITHIHBIM
HanpaBieHUsM. OCHOBHBIMH KOMITOHEHTAMHU JJICKTPOMAarHUTHOTO HM30TOITHOTO Cemaparopa
SBIISFOTCS:  MAarHUTHOE TIOJNE JUIsi OTKJIOHCHUS/pa3/ieiieHUs HM30TONOB HOHHOIO ITy4Ka,
WCTOYHMKA HOHOB C €ro CHUCTeMOW YCKOpPEHHs, W CHUCTEMBI cOOpa OTIENICHHBIX HOHOB.
BcrnoMorarenpHble CHCTEMBI IJIS1 3TOTO TPOIEcca BKIIFOYAIOT CHCTEMY CHAO)KEHHSI MAaTHUTHOM
SHEpruer, CUCTEMbl BHICOKOBOJBTHOTO MHUTAHUS MCTOYHHMKA HOHOB, BaKyyMHYIO CHCTEMY U
OOIIMpHBIE CHUCTEMBI XHMHYECKOW OOpa0OTKM Ml BOCCTAHOBJCHUS TPOAYKTa U
OYHUCTKH/pereHepanuy KOMIIOHEHTOB.

3ﬂeKTp0MaFHI/IT]{bIe cenmapaTropbl H30TOIIOB

QHGKTpOMaFHI/ITHI)Ie cerapaTopsl H30TOIIOB, CIICIIMaJIbHO MMpCaHa3SHAYCHHBIC nin
TMOATOTOBJICHHBIC U pPa3fCJICHUd H30TOIOB YypaHa, U O60py,E[OBaHI/Ie 1 KOMIIOHCHTBI JIs
9TOr0, BKJIrO4as:

a) HcTouyHNKY HOHOB

CremmanbHO — TpeJHA3HAUCHHBIE WM IIOATOTOBJICHHBIE  OTHCNBHBIE  WIIH
MHOTOYHCIICHHBIE HMCTOYHHUKH HWOHOB ypaHa, COCTOSAIIME W3 WCTOYHHMKA Tapa,
HMOHHM3aTOpa M YCKOPHUTEIS MydYKa, U3TOTOBJICHHBIE U3 COOTBETCTBYIOLIMX MaTEpHaJioB,
TAaKUX, KaK rpauT, HeprKaBeloIast CTajlb WM MeJIb, ¥ CIIOCOOHBIX 00eCIeunBaTh OOIINIA
TOK B Iy4ke HOHOB 50 MA i GoJee.

b)  Komnekrops! HoHOB
KomnexTopHble MIacTHHBI, MMEIOLIME ABE WIM Oojiee ILIeMM M Mas3a, CHEHUAIbHO
MpeHa3HAuCHHBIE WM TOJTrOTOBJICHHBIC Il cOOpa IyYyKOB MOHOB OOOTAIIEHHOTO H

00eTHEHHOTO ypaHa W W3TOTOBJIIEHHBIE M3 COOTBETCTBYIOIIMX MAaTEpHAIOB, TAKHUX, KaK
rpaduT UM HEeP)KABEIOIIAs CTaJb.
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5.9.2.

5.9.3.

c)  BakyymHble koXyxu

CroenuanbHO IpeHA3HAYEHHbIE WM IIOJTOTOBJICHHbIE BaKyyMHbIE KOXYXU IS
JNIEKTPOMArHUTHBIX CEMapaTopoB ypaHa, W3TOTOBIEHHbIE M3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTepualioB, TaKWX, KaK HeprKaBerollas CTalb, U NMpeJHa3HaYeHHbIE I
pabotst ipu nanernu 0,1 Ila v Hioke.

[NOACHUTEJIbBHOE 3AMEYAHUE

Otn KOXYXH CHICHUAIBHO MPEAHA3HAYCHBI I IMMOMCIICHNA B HUX HNCTOYHHUKOB HMOHOB,
KOJUICKTOPHBIX IIJIACTUH W BOAOOXJIAXKAACMBIX Bmaammeﬁ n UMCIOT HpI/ICHOCO6JIeHI/IH
I COGI[HHGHI/IVI ,E[I/Iq)(bySI/IOHHLIX HaCoCOB H HpI/ICHOCO6J'ICHI/IH UL OTKPBITUA U
3aKPBITUSA B LICIIAX U3BJICUYCHUSA U 3dMCHBI 9THX KOMIIOHCHTOB.

d) MarsuTtHbI€ HOJIOCHBIC HAKOHCUHUKH

CrenanbHO TIpenHAa3HA4YEHHBIE WM TIOATOTOBJIEHHBIE MAarHUTHBIE —TIOJTIOCHBIE
HAKOHEYHHUKH, WMECIOIIUE auaMmerp Oojiee 2 M, HCIOJb3yeMble ISl O00ECICUCHUs
MIOCTOSIHHOTO MAarHUTHOTO TOJISI B 3JCKTPOMAarHUTHOM CEMapaTope HM30TOMOB M IS
MepeHoca MarHUTHOTO TTOJISI MEXKY PACTIONIOKESHHBIMH PSIZIOM CeTlapaTOpaMH.

BbIcOKOBOJILTHbIE HCTOYHUKH MUTAHUS

CrienmanbHO NMpeaHa3HaYeHHbIE WM NTOATOTOBICHHBIE BEICOKOBOJIBTHBIC UCTOYHUKH ITUTAHUS
JUISl ICTOYHUKOB MOHOB, 00JIa1al0Iie MOJHBIM HA0OPOM CIEAYIOLUINX XapaKTePUCTHK: MOTYT
paboTaTh B HEMPEPBIBHOM peknMe, BbIxonHoe Hampspkerne 20 000 B wmu Gornee, BBIXOTHOM
ToK 1 A mm 6ostee n crabmmmzarms Hanpspxerust meHee 0,01% B TeyeHue 8 4acos.

HcToyHNKH MUTAHUS 3JEKTPOMAruHuToB

CrienmaiabHO TIpeHAa3HAYCHHbIC WM TIOATOTOBJICHHBIC MOIIHBIC WCTOYHHKH ITHTAHUS
MOCTOSIHHOTO TOKa JJIA JJISKTPOMAarHUTOB, OONaJalolIye IOJHBIM HaOOpOM  ClIEAYIOMINX
XapaKTEPUCTUK: BBIXOJJHOM TOK B HempepblBHOM pexume S00 A wim  Oomee 1pu
Hanpspkeand 100 B v Oonee, mipy cTabmip3anyy o TOKy vl Hanpsoxernto meree 0,01% B
TeueHne 8 4acos.

YcTaHOBKH /ISl IPOM3BOACTBA TSAAKEI0i BOAbIL, JeiTepusi U JeidTeprueBbIX COeJUHEHUH 1
o0opynoBaHue, clielIHAIbHO NPeJHA3HAYeHHOe WU NOAT0TOBJIEHHOE 1151 3TOr0

BBOJHOE 3AMEYAHUE

Tsokenlyr0o  BOJYy MOXKHO TIPOW3BOJUTH, WCIONB3Ysl pa3iWdHble mporecchl.  OaHAKO
KOMMEPUECKH BBITOJHBIME SIBISIFOTCS JIBA TpoIlecca: MPOIECC U30TOMHOrO 0OMeHa BOABI U
cepoBogoposa (porecc GS) u mporrecc H30TOMHOTO OOMEHa aMMEaKa U BOJIOPOIA.

IMpouecc GS ocHoBaH Ha OOMEHE BOJOPOAa M ACHUTEpUs] MEXKIYy BOJOH M CEpOBOAOPOIOM B
CHUCTEME KOJIOHH, KOTOpBIE HKCILIyaTUPYIOTCSI C XOJIOJHOW BepXHEW CeKIMed W ropsyeit
HWXKHEN cekuued. Boma TeueT BHM3 MO KOJOHHAM, B TO BpeMs Kak CEPOBOJAOPOJHBIA Ta3
LIUPKYJIUPYeT OT JHA K BEpUIMHE KOJOHH. [ COAEHCTBUS CMELIMBAHUIO Ta3a M BOABI
UCHOJB3YETCsl PAN AbIpYaThbIX JIOTKOB. JledTepuil mepememiaercs B BOAY IPU HUBKHUX
TEMIIepaTypax U B CEPOBOAOPOII IPH BBICOKHX Temreparypax. OborameHHbIe AeidTepreM ra3
WIK BOJA YJAISIOTCS M3 KOJIOHH MEPBOM CTYIIEHH HA CTHIKE TOPSYMX M XOJOAHBIX CEKIUH, U
TMIPOIIECC TOBTOPSIETCSA B KOJIOHHAX ciefdyromiel crymenu. [IpoxykT mocnemnei dasbr - Bona,
oOoramenHas aeitepueM a0 30%, HampaBuseTcs B AWUCTWIULIMOHHYIO YCTAHOBKY IS
MIPOM3BOICTBA PEAKTOPHO-YHUCTOM TSHKENOM BOBL, T.€. 99,75% okucu neirepusi.
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6.1.

6.2.

B nporiecce obMeHa MeXITy aMMHAKOM U BOJOPOJIOM MOYKHO M3BJICKaTh ACUTEPUN U3 CHHTE3-
ra3a MmocpeACTBOM KOHTAKTa C KUAKUM aMMHUAKOM B MPUCYTCTBUM Karanuzaropa. CHHTE3-Ta3
nojaercss B OOMEHHbIE KOJIOHHBI M 3aTéM B aMMHAuHBI KOHBEpPTEp. BHYTpH KOJIOHH Tra3
MOJTHUMAETCS OT JTHA K BEPIINHE, B TO BpeMs KaK >KUIAKUH aMMHAK T€YeT OT BEPIIUHBI KO JTHY.
Heilitepuii B cuHTe3-ra3e JMILNACTCS BOJOPOJA M KOHICHTPUPYETCS B aMMMake. AMMUAK
MOCTyIaeT 3aTeM B YCTAHOBKY UIA KPEKHHTa aMMHaka Ha JHE KOJOHHBI, TOTrJa Kak ra3
cobmpaercsi B aMMHaYHOM KOHBepTepe Ha BepiinHe. Ha mocneayronmx CTymeHsX MporCXOoanuT
JaybHElIIee o0oraiieHue, U MyTeM OKOHYATEIbHOW AUCTHWLISIMNA IPOU3BOIUTCS PEaKTOPHO-
yrcTas Tsbkenas Boga. [logaua cuHTe3-ra3a MoXkeT OBITH 0OecrieueHa aMMHUAYHON YCTaHOBKOH,
KOTOpasi B CBOIO OUepe/b MOXKET OBITh COOpY)KE€Ha BMECTE C YCTAaHOBKOW JUISl TIPOHM3BOICTBA
TSDKEIION BOJBI IyTEM H30TONMHOrO OOMEHa aMMMaka W BOAOpojaa. B mporiecce aMMuadHO-
BOJIOPOJHOTO OOMEHa B KayeCTBE KCTOYHMKA HWCXOJHOTO JCHTEpPHS MOXET TaKKe
HCIIONIL30BAThCSI OOBIYHAS BOJIA.

Mmuorue MpeaAMEThl KIIFOYEBOI'O 06OPYIIOB3HI/I$I 1A YCTaHOBOK IO IPOU3BOACTBY TSDKENOoM
BOJBI, HCIOJNB3YIOMMX mponecchl GS WIM  aMMHA4YHO-BOJOPOAHOTO OOMEHa, IIHPOKO
pacIpocTpaHeHbl B HEKOTOPBIX OTPaCisIX He(hTEeXMMUYIECKOW MPOMBIIIIeHHOCTH. OCcOOeHHO
9TO KacaeTcs HEOONBIMNX YCTAaHOBOK, HCHONB3yommXx mporecc GS. OmHako HEMHOTHE
MpeaMeTsl  00OpYAOBaHMS  SABJLSIIOTCS  cTaHAapTHBIMH. IIpomeccet GS  u  amMMuayHo-
BOJIOPOAHOTO OOMeHa TpeOyrT 00pabOTKH OONBIIMX KOJIMYECTB BOCILIAMEHSIOIIUXCS,
KOPPO3UOHHBIX M TOKCHYHBIX JKHUAKOCTEH MY MOBHIIIEHHOM JaBieHNH. COOTBETCTBEHHO TIPH
pa3paboTKe CTaHAapTOB IO TPOSKTHPOBAHHIO H OKCIUTyaTallid JJisi yCTaHOBOK |
000pyIOBaHUS, HCHIONB3YIOMIMX 3TH IPOLECCHI, CIEAYeT YACIATh O0NbIIOe BHUIMaHUE OAO0pY
MaTepHAJIOB M UX XapaKTEPUCTHUKAM C TEM, YTOOBI 00ECTICUNTh JUTUTEIBHBIA CPOK CITY>KOBI TIPH
COXpaHEHWHM BBICOKOW Oe30macHOCTH W HaaekHocTH. OmpeneieHne  MacmraboB
00yCIOBIMBaeTCs TIaBHBIM 00pa3oM COOOPaKCHUSIMU SKOHOMHUKH M HE0O0X0oAuMocTH. Takum
oOpazom, Oombas YacTh MPEAMETOB OOOPYIOBaHHS H3TOTOBISETCS B COOTBETCTBHH C
TpeOOBAHMUSAMH 3aKa3IHKA.

Hakonen, crmemyer oTMeTHTh, YTO Kak B mporecce GS, Tak m B Tporecce aMMHAYHO-
BOJIOPOJHOTO  OOMEHA, TpPEAMETHl O00OpYJIOBaHHS, KOTOPbIE IO OTACIBHOCTH HE
MpeIHa3HAuYeHbl WK MOATOTOBJIEHBI CIEMUATBHO JUISI MPOU3BOJCTBA TSKEIOW BOJBI, MOTYT
coOMpaTeCsi B CHUCTEMBI, CICHHAIGHO TMPETHA3HAYCHHBIE WM TOJATOTOBJICHHBIC IS
MIPOM3BOJICTBA TshKe0H BozbL. [IprMepamu Takux cHUCTEM, IPUMEHSEMBIX B 000UX IMpoIleccax,
SIBIISTFOTCSL CHCTEMA KaTAIMTHYECKOTO KPEKMHTa, MCIIOb3yeMas B TIpoliecce OOMeHa aMMHaKa U
BOJIOPOJIa, W JIUCTWUIAIMOHHBIE CHUCTEMBI, HCIOJb3yEMbIE B TMPOIIECCE OKOHYATEIHHOM
KOHLIEHTPALIUU TSKEJIO0N BOJIbI, JOBOSAIICH €€ 10 YPOBHS PEaKTOPHO-YUCTOM.

[IpemmeTsl 000pYHOBaHUS, KOTOPHIE CIICITHAIBLHO TPETHA3HAYCHBI MU TTOATOTOBIICHBI IS
MIPOM3BOJICTBA TSDKEIIOW BOMBI ITyTEM HCIIOJIB30BaHMS JHOO TIporiecca OOMEHa BOIBI U
CepoBOIOPO/Ia, MO0 Mpollecca OOMeHa aMMHAaKa M BOJIOPO/Ia, BKITFOYAIOT:

Bopno-cepoBoaopoanbie 00MeHHbIE KOJIOHHBI

OOMeHHbIE KOJIOHHBI, U3TOTABIUBAEMbIEC U3 MEJIKO3EPHUCTOH yIIIEpOANCTON CTany (HanpuMep,
ASTM A516), mmamerpom ot 6M (20 dyroB) mo 9m (30 dbyToB), KOTOpHIE MOTYT
9KCILTyaTHPOBATHCS TIPH JiaBJieHuH cBhinie uiu pasHoM 2 MITa (300 ¢pyHT/KB. AI0HM) H UMEIOT
KOPPO3UOHHBIH JOMYCK B 6 MM WX OOJIbIlE, CIEUAIBHO MPEAHA3HAYEHbI M [TOATOTOBIICHEI
UL TIPOM3BOJICTBA TSDKEJION BOJIBI IIyTEM HMCIOJIB30BAHMUS IPOLIECCa U30TOITHOIO OOMEHA BObI
U CEepOBOJOPOJIA.

I'azoayBKH M KOMIIpecCOPbI

OpHoctynenyarsle, ManoHanopusle (T.e. 0,2 MIla wim 30 QyHT/KB. I10¥M) HEHTPOOESKHBIE
ra3oqyBKM WIM KOMIPECCOPbl Uil LUPKYJSIIMM CEpOBOJOPOJHOro Tasa (T.e. rasa,
coneprkamiero 6omee 70% H,S), cnenmansHO TpeaHa3HaYeHHBIC WM ITOATOTOBJICHHBIE IS
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6.3.

6.4.

6.5.

6.6.

6.7.

TPOU3BOJICTBA TSDKEIIOH BOJIBI ITyTEM MCIIOJIL30BaHMS MPoIiecca 0OMEHa BOJIBI M CEPOBOIOPOA.
OTH Ta30QyBKH WIH KOMIIPECCOPHl HMMEIOT NPOW3BOAMUTEIBHOCTD, MPEBBIIAIOIIYIO I
paBHyo 56 m’/c. (120 000 SCFM) mpu SKCIUTyaTAIMH 1O JABICHHCM, HPEBBIIIAIONIAM MITH
paBubM 1,8 MIla (260 ¢hyHT/KB. qroiiM) Ha BXOJIE, U CHAOXKEHBI CATbHUKAMH, YCTOWYNBBIMH K
Bo3zeiictuto H,S.

AMMMAYHO-BOJAOPOIHbIEC 00MEHHbIE KOJIOHHBbI

AMMIaYHO-BOIOPOJIHEIE 0OMEHHBIE KOJIOHHBI BBICOTON Oonee min paBHoi 35 M (114,3 dyToB)
muametrpoM oT 1,5 M (4,9 dytoB) mo 2,5 M (8,2 hyTOB), KOTOPBIE MOTYT 3KCILTYyaTHPOBATHCS
Moj  JaBlieHWeM, npeBbimatommM 15 MIda (2225 GyHT/KB. AfoliM),  CriCNHATBHO
NpenHa3HAaueHHBbIE WM MOATOTOBICHHBIE Uil MPOW3BOACTBA TSDKENOHW BOABI  ITyTEM
WCIIOB30BaHMA IIpolecca OOMEHa aMMMaka M BOZOPOAA. OTH KOJIOHHBI MMEIOT TaKXKe IO
MEHBIIIEH Mepe OJHO OTOOPTOBAaHHOE OCEBOE OTBEPCTHE TOTO JK€ JHaMeTpa, 4TO0 H
IUJIMHAPUYECKas 4acTh, Yepe3 KOTOPYI0 MOTYT BCTaBISIThCS WIIM BBHIHUMATHCS BHYTPECHHHUE
YacTU KOJIOHHBI.

BHyTpemme YaCTH KOJIOHHBI H CTYIICHYATBIC HACOCHI

BHyTpeHHME yacTH KOJIOHHBI M CTYIEHYAThle HACOCHI, CIELMANIbHO MpeAHAa3HAYCHHBIC WU
MTOJITOTOBJICHHBIC JUIS KOJIOHH JUIA TIPOM3BOJCTBA TSDKEIIOW BOABI ITyTEM HCIOIB30BAHUS
mporiecca  aMMHAYHO-BOJIOPONHOTO OOMEHa. BHYTpeHHHE dYacTH KOJIOHHBI —BKJIFOYAOT
CIEIMATIBHO TPEeIHA3HAYEHHBIE KOHTAKTOPBI MEXKAY CTYNEHSMH, COJCHCTBYIOIIME TECHOMY
KOHTaKTYy Tra3a u XUAKOCTH. CTyleHYaThie HACOCHI BKJIFOUAIOT CIICIHAIBHO MpeTHa3HaYeHHbIE
MOTpy’kaeMbIe€ B JKUAKOCTh HACOCHI JUTS ITUPKYJSIIAN KHIKOTO aMMHaKa B Tpenenax o0beMa
KOHTAKTOPOB, HAXOASIIUXCS BHYTPU CTYIICHEH KOJIOHH.

YcTaHOBKH 1151 KPEeKHHIa aMMHaKa

YCTaHOBKHM Ul KPEKMHIa aMMHAaKa, SKCIUTyaTUpyEeMble IO aBJICHUEM, IPEBbIIAIONINM HIN
paBubIM 3 MIla (450 GpyHT/KB. Af0HM), CIICHUATBHO MPEAHA3HAYECHHBIC WIIH MOATOTOBICHHBIE
JUISl TIPOM3BOJICTBA TSDKETOM BOABI IMyTeM HCIHONB30BAaHMS IPOLECCAa W30TOMHOTO OOMeHa
aMMHaKa ¥ BOAOPOAaA.

HNudpaxpacHblie aHATU3ATOPHI MOTJIOIIEHUSA

WudpakpacHbie aHAMM3aTOPHI TOTJIONICHHS, CIIOCOOHBIE OCYIIECTBIATh aHAINU3 COOTHOIICHUS
MEXIy BOJIOPOAOM H JEWTepHEM B pEabHOM MacIiTa0e BpEMEHH, KOT/ia KOHIEHTPAIIUH
JIeTepus paBHBI WK TIpeBbImaroT 90%.

KaTaautnueckne neun

Karanutudeckue neun mist r[epepa60TKI/I 060F8,H_16HHOFO HeﬁTepHCBOFO rasa B TSKCIIYRO BOAOY,
CIICNUAJIBHO IIPEIHASHAYCHHBIC WK IIOATOTOBJICHHBIC JIA IIPOU3BOJCTBA TSDKEIIOH BOJIBI
IIyTEM HCIIOJIB30BaHHUSA IMTPOLECCa U30TOITHOT'O o0MeHa aMMHaKa BOJOpoaa.

YcTaHOBKH /1Isl KOHBEPCHH YpaHa U 000py/I0BaHHeE, CIIEIHATLHO NPeIHA3HAYEHHOE WIN
MOJArOTOBJIEHHOE JIJISI TOr0

BBOJHOE 3AMEYAHUME

B ycranoBkax M cucremMax Uil KOHBEPCHM YypaHa MOXKET OCYIIECTBIISITHCS OJHO WM
HECKOJIbKO TPEBpAllleHUd W3 OAHOTO XMMHUYECKOrO HM30TONa ypaHa B ApPYroH, BKIHOYAs:
KOHBEPCUIO KOHIIEHTpaTtoB ypaHoBoil pyael B UO;, konsepcuto UO; B UQO,, KOHBEpCHIO
okucelt ypana B UF, mnu UFg, kouBepcuto UF, B UF¢, kouBepcuto UF, B UF,, konBepcuto UF,
B MeTaJUIMUECKHid ypaH M KoHBepcuio (propumoB ypana B UQO,. MHorue Kio4yeBble
KOMIIOHEHTBI 000pYyJOBaHMUs YCTaHOBOK JUIsi KOHBEPCHH ypaHa XapaKTEPHBI Il HEKOTOPHIX
CEKTOPOB  XMMHYECKOH  oOpabaTbiBaroiiel  mpomblnuieHHOCTH.  Hampumep,  Buasl
000pyI0BaHHUS, UCIIOIB3YEMOIO B 3THX IPOLECCaX, MOTYT BKJIIOUYAaTh: II€YH, KAPyCENbHbIE
TIEYH, PEAKTOPBI C MCEBJOOKIKEHHBIM CIIOEM KaTajlu3aTopa, >KapoBble PEaKTOpPHBIC OallHu,
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7.1.

7.2

7.3.

74.

7.5.

JKUJKOCTHBIE UEHTPU(YTH, MUCTHULIIMOHHBIE KOJIOHHBI W KHIKOCTHO-KHJKOCTHBIE
9KCTPAKLMOHHBIC KOJIOHHBL. OfHaKO HEe MHOTHE KOMIIOHEHTHI OOOpYIOBAaHUSI HMEIOTCS B
"roToBOM BHE"; OONBITUHCTBO U3 HUX JIOJHKHBI OBITH TIOATOTOBJICHBI COTIIACHO TPEOOBAHKISIM
U crenupUKaysaM 3aKa3urka. B HEKOTOphIX ciydasx TpeOyeTcsl YYUTHIBATh CIelHaNbHEBIC
NPOEKTHBIE W KOHCTPYKTOPCKHE OCOOEHHOCTH Uil 3alUThl OT arpeCCHUBHBIX CBOMCTB
HEKOTOPhIX M3 oOpadareiBaeMbix xumudeckux BemectB (HF, F,, CIF; u ¢ropumsr ypana).
Hakoner, crmemyer OTMETHTB, YTO BO BCEX IIPOLECCAX KOHBEPCHHM ypaHa KOMIIOHEHTHI
000pyIOBaHHUS, KOTOPBIE OTIENBHO CIENUAIbHO HE MpeJHa3HaYeHbl WU TTOJITrOTOBJICHBI JIJIs
KOHBEPCHU ypaHa, MOTyT OBITh OOBEIMHEHBl B CHCTEMBI, KOTOpBIE CIICIUAIbHO
IpeHa3HAYCHBI WM IOATOTOBIICHBI IS HCTIOJIB30BAHMS B IIEJISIX KOHBEPCUH YpaHa.

CnenuajibHO NpeJHA3HAYEHHbIe WM TNOATOTOBJEHHbIE CHCTEMbI A KOHBEPCUHU
KOHIEHTPATOB YpaHoBoii pyasl B UO;

[NOSACHUTEJIBHOE 3AMEYAHUE

KonBepcusi koHIeHTpaToB ypaHoBoii pyasl B UO; MOXET OCYIIECTBISATBCS CHavajaa
MOCPEACTBOM PACTBOPEHUS pyIbl B a30THOM KHUCIOTE M OKCTPAKIUH OYHIICHHOTO
TeKcaruapaTa ypaHWIIHHATPATa C TIOMOIIBI0 TaKOTO PAaCTBOPUTEINS, Kak TpHOyTHi (ocdar.
3ateM rekcaruapar —ypaHwiauHuTpara 1npeoOpasyercs B UQO; mmbo  mocpeacTBom
KOHIICHTPAILIMU U JIEHUTPAIMH, JTMOO TOCPEJCTBOM HEHTpaM3alui ra3000pa3HbIM aMMHAKOM
UL TIONMYyYeHWS JUypaHaTa aMMOHHS C Tociemyromed ¢uibTpanmuel, CyImKod W
KaJIbIIMHUPOBAHUCM.

CrnenuajibHO NpeaAHasSHAYCHHBbIC WJIH MOArOTOBJICHHBIC CHCTEMbI IJI1 KOHBECPCHU UO;
B UF6

INTOACHUTEJIBHOE 3AMEYAHUE

Konsepcuss UO; B UFg MOXET OCYLIECTBISITBCS HETIOCPEACTBEHHO (ropupoBanuem. s
mporiecca TpedyeTcst ICTOYHHK Ta3000pa3Horo (propa wik TpeX(hTOPHCTOTO XJIopa.

CnenuajibHo NpeaAHASHAYCHHbIC WJIH MOArOTOBJICHHBIC CHCTEMbI /IJI1 KOHBEPCHU UO3
B U02

[NOACHUTEJIBHOE 3AMEYAHUE

Komsepcuss UO; B UO, MOXET OCYIIECTBIATECS TocpenctBoM BoccTaHoBieHuss UQO;
I'aSOO6paSHLIM erKI/IHF-aMMI/IaKOM 501050 BOI[OpOI[OM.

CrnenuajabHO npeaHasHAY€HHbIC WJIH NMOATOTOBJICHHbIC CHUCTEMbI /I KOHBEPCHUH UOZ
B UF4

I[NTOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UO, B UF, MokeT ocymiecTBIsTECS nocpenctBoM peakiun UO, ¢ ra3000pa3HbIM
¢dropucteM Bomopoaom (HF) mpu Temmeparype 300-500°C.

CrnenuajibHO NPCAHAZHAYCHHBbIC HJIM IOAIOTOBJCHHBIC CUCTEMbI Jisi KOHBCPCUM UF,
BUF6

[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF, B UF ocyriecTBisercss HOCpeacTBOM 3K30TEPMHUUYECKON PEaKIMU ¢ GTOpOM B
peaktopHoii OamHe. UF¢ KoHImEHCHpyeTCS M3 TOPSYUX JIETYYHX Ta30B IOCPEICTBOM
MIPOITyCKAHUS MOTOKa ra3a 4epe3 XO0JIOIHYIO JIOBYIIKY, OXIaxaeHHyo 10 -10°C. [l mponecca
TpeOyeTcss HCTOYHUK Ta3000pa3Horo GTopa.
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7.6.

7.7.

7.8.

CnenuajbHO NMpeIHA3ZHAYEHHbIE WJIM TOATOTOBJeHHbIe cucTeMbl 1Jsi kKoHBepcuu UF,
B METAJUTHYECKHIl YpaH

I[NOSACHUTEJIBHOE 3AMEYAHUE

Konsepcust UF, B Metamnmueckuil ypaH OCYIIECTBISIETCS MTOCPEICTBOM €ro BOCCTAHOBJICHUS
MaraveM (KpymHbBIE TapTHH) WK KaJabIFieM (MaJible MmapTuu). Peaknys ocyImecTBIsIeTcs Ipr
TeMIIepaTypax BbIIIe TOUKH masieHus ypana (1130°C).

CnennajabHO npeJHasHAYECHHbIC WJIM NMOATOTOBJECHHBIC CHCTEMbI J1JIA KOHBEPCHHU UF4
BUOZ

I[NTOACHUTEJIBHOE 3AMEYAHUE

Koneepcuss UFs B UO, MOXET OCYIIECTBISATBCS MOCPEACTBOM OJHOTO W3 TPEX MPOIECCOB.
B nepBom mpouecce UFg BoccranaBnmuBaercss u rugponusyercs B UO, ¢ HUCHOIb30BAHUEM
Bozmopoaa u mapa. Bo Bropom mpomecce UFg ruaponmsyercs pacTBOpeHHEM B BOJE, IS
OCaXKIICHUS JUypaHaTa aMMOHHUS TOOABJISICTCS aMMHaK, a AuypaHat BoccranapiuBaercs B UO,
BostopozaoM nipu Temreparype 820°C. IIpu tperbem mporiecce razoodpasubie UFs, CO, u NH;
CMEIMBAIOTCS B BOJE, OCAXIas YpaHMIKapOOHAT aMMOHHMSA. Y paHWIKapOOHAT aMMOHUS
CMEMIMBAETCSI ¢ TApOM U BogopoaoM mpu temneparype 500-600°C mis nmpousBoactea UO,.

KonmBepcuss UFs B UO, wacTto ocymiecTBIsfeTcss Ha MEpPBOM CTYNEHM YCTAHOBKH IO
W3rOTOBJIEHHIO TOILIMBA.

CnennajibHo NnpeIHasHAYCHHbIC WJIM NOATOTOBJICHHBIC CHCTEMbI VI KOHBEPCHHU UF¢
B UF4

[NOACHUTEJIBHOE 3AMEYAHUE

Konsepcust UFq B UF, ocy1iecTBisieTcs NOCPEICTBOM BOCCTAHOBIIEHUSI BOAOPOIOM.
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