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MIHOPMALIMOHHBIN LIMPKYNSp INFCIRC/629/Add.1

18 Hos16pst 2011 rona

O0u1ee pacnipocTpaHeHue
SI3bIk opuruHana: aHMIMACKUNA, pyCCKUM

[ononHutenbHbIN NpoTokon K CornaweHunto
mexay Kelprelackon Pecnybnunkom
n MexgyHapoaHbiM areHTCTBOM MO aTOMHOW
9HEeprum o NPUMeHeHUN rapaHTn B CBA3M
c [1oroBOpOM O HepacrnpoCcTpaHEHNN
SA0EPHOro OPYXns

1. Texctr JlomonnurensHoro nporokona k Cornamennto mexay Keipreisckoit PecmyOnmkoit n
MexnyHapoIHBIM areHTCTBOM 10 aTOMHOM 3HEPTHH O IPUMEHEHUH TapaHTUi B CBs3U ¢ JloroBopoM o
HEPACTIPOCTPAHEHNH  AIEPHOTO OpPY)XKHA'  BOCIPOM3BOIUTCA B HACTOANIEM JOKYMEHTE i
uHQopMauu BceX wieHOB. COBET yMpaBISAOMUX 0J00pHI HACTOSIIMHA J{OMONHUTEIBHBIA MPOTOKOI
23 Hos0ps 2006 rona. OH Obu1 monmnucan 29 saBaps 2007 roxa B Bene, ABcTpusi.

2. B coorBerctBuM co crartbeit 17 JIOMOJHUTENHLHOTO MPOTOKOJIA OH BCTYOWJI B CHILY
10 HOs16ps1 2011 rona, B AeHp, Korna AreHTCTBO NOIydmino oT Keipreizckoit PecnyOonuku mucbMeHHOE
YBEIIOMJIEHHUE O TOM, YTO €€ 3aKOHOJaTeJIbHbIC U KOHCTUTYLIMOHHbIE TPEOOBaHUS, HEOOXOIUMBIE IS
BCTYIUICHHS B CHJLY, BHIIIOJHEHHBI.

! Bocipousseneno B noxymente INFCIRC/629.



INFCIRC/629/Add.1
[Ipunoxenue

JIOTTOJIHUTEJIBHBIN ITPOTOKOJ1
K COTJIALIEHUIO MEX/TY KbIPT'bI3CKOHW PECITYBJIMKOM
U MEXJIVHAPO/IHbIM ATEHTCTBOM
10 ATOMHOM DHEPT MU O TTPUMEHEHWU TAPAHTUA
B CBSI3U C JIOTOBOPOM O HEPACITPOCTPAHEHWUHU
SITEPHOTI'O OPY KIS

MMPUHUMASA BO BHUMAHHE, uro Kwmipreisckas Pecnybnuxa (B aansHelimnem
umenyemas “Keipremeranom™) u MexayHapoJHOe areHTCTBO [0 aTOMHON oSHepruu (B
nanbHelmeM  uMmenyemoe  "ArenrcrBoM")  sBmsrores  yuactHHkamu  CornameHuss o
NPUMEHEHHM TapaHTuil B cBsizu ¢ JlOroBOpOM O HepacHpOCTPaHEHHH SJICPHOTO OpYKusA (B
nageHeiimeM wumenyemoro "CornamienueM o rapadTHsx"), KOTOpOe BCTYMHIO B CHIY

3 derpans 2004 rona;

YUUTBIBASI xenanue Mex/IyHApPOAHOTO coodmecTra ene Dosiee yKpenu Th PekuM
SACPHOTO  HEPACHpPOCTPAHEHHS [YTEM [OBBILCHUS JACHCTBCHHOCTH ¥ 3P PeKTHBHOCTH

CHCTCMBI rapam“ﬁﬁ AFSHTCTE&;

HATTIOMMWHAZS, uto AreHTcTBO fipH OCYIIECTBACHUM rapaHTuil JODKHO VYHUTHIBATD
HeodxoaumMocTh: u3zberath CO3JAaHUs NPENATCTBUA 3KOHOMHYECKOMY U TCXHOJOTHYECKOMY
pasBuTuio  KpIpreiscrana MM MEXKAYHAPOAHOMY COTPYAHHYECTBY B 0014aCTH MHUPHOH
AJEPHOH  JedaTeNIbHOCTH,  cOOMIOAaTh JEHCTRYIOIIME MOJOKEeHHUS B obnacTu OxXpaHbl
3M0pOBbA, He3onacHocTH, PU3NYECKOl 3aUTEl, a TakKe Apyrue aedcTeyionme Tpefopanus
0e30macHOCTH M NpaBa OTACIbHBIX NHIL, M IPHHUMATL BCE MEPHI 10 3aAMNUTE KOMMEPYECKHX,
TEXHONOTHYECKHX M IPOMBILUIEHHBIX CEKPETOB, a TakkKe ApYyrodl KoHuIeHIMaliLHON

HH@G‘?%&&Q%, KOTOpad CTaHOBHTCH CMY WIBECTHOWN;

[MPUHHUMAS BO BHUMAHWE, uro wactora npoBeNeHHd ¥ HWHTCHCHBHOCTH
MEPONpHATHH, VKa3aHHBIX B Hactosmem [Ipotokone, OyayT nomnepkuBarscs Ha
MUHHMANBHOM  YPOBHE, COOTBETCTBYIOLUEM  LE€IM  MOBBILCHUA  JACHCTBEHHOCTH H

bhexTHBHOCTH rapaHTHil AreHTCTRa;

W

HACTOSHINM Keipreizcras 8 AreHTCTBO COMTACHIRCE O HUIKECTEAYIOMEM!



CBSI3b MEK/LY HACTOAIIUM ITPOTOKOJIOM U COI'NTAINEHHEM

O I'APAHTHSAX

Cratps |

Honowxenns Cornamenns o FapadTHaAX NPHUMCHSIOTCH K HACTOMIICMY HpOTOI{Oﬂ}’ B

TOH MCPpC, B Kako# oHm COOTBCTCTBYIOT MOJIOKCHHIAM HACTOSAIICTO RPOTOKOIEQ H COBMCCTHMBI

¢

HHMH.

B Ciaydac HNpOTHBOPCUHA MCKILY NOJOKCHHAMH Coraamenus o rapanTuiax #

MOJIOKCHHAME HACTOILICTO Hpo’roxma OPAMEHAIOTCH NOJIOKCHAS HACTOHAIIETO ﬁp{}'romna.

NMPEJOCTABJEHHE HHOOPMAILINH

Crateda 2

Kpipreisctan npegoctapiseT AreHTCTBY 3asB/ICHIE, colepKaliee:

)

1i1)

v}

v)

Obmee onucanue M HHPOPMAUMIO, YKA3ZBIBAIOMIYIO MECTO HPOBEICHHA
OTHOCSIIHXCS K SIIEPHOMY TOIUIHBHOMY IIMKJY HAay9HO-HCCAEA0BATENbCKUX H
ONBITHO-KOHCTPYKTOPCKHX paboT, HE CBA3AHHBIX C SJEPHBIM MaTEepHasoMm,
OCYHIECTRIIEMBIX  TAe-1M00,  KOTOpble  (UHAHCHPYIOTCS,  HOJIYYHIIH
KOHKPETHOE paspeiieHue MM KOHTPOIUPYIOTCS MM OCYIECTBIAIOTCS OT
umern Keipreizcrana.

OnpenenicHHY0  ATEHTCTBOM — HAZ  OCHOBE  OKHAAEMOTO  [IOBBLILICHHS
JeHCTBEHHOCTH WM 3(hEeKTUBHOCTH M COriacoBaHuyio ¢ KuIpreizctaHom
aHGOPMAITMIO O KacaloeHes rapanTiil SKCILIyaTalluOHHON A€sTeNbHOCTH Ha
VCTAHOBKAX M B MeCTax HaxXxOKICHHs BHE YCTAaHOBOK, IAe OOBIYHO
HCTIONR3YeTCs A/IepHBIN MaTepuan.

O6uiee onycanne KakJOro 3/IaHWs HA KaKAOH TIUIOMIAJKe, BKIHOYas ero
MCHONb30BAHNE, U, €CNIM ITOIO HEJAOCTATOYHO - ONMHCAHUE €r0 COAEPKHMOro.
3T0 ONUCAHUE BKHFOYAET KapTy Takol riomanky.

Orucanue Mmacmraba onepaluil Juist KaXXJ0T0 MeCTa HaXOXKACHHA, HMEIOWETo
OTHOUIICHHME K JERTENBLHOCTH, vkazauuo# B [lpunoxenuw | k HacTosmemy
Iporoxony.

HudopManmio, VYKa3bplBaOIIVIO MECTO HaxOXKICHHS, DKCILTYATalHOHHOE
COCTOSHUEC ¥ OUHCHOYHBIC T'OAOBBIC NPOH3BOJCTECHHBIC MOLIHOCTH YPAHOBBIX
pyauukos ¥ 0BOraTUTENLHBIX YCTAHOBOK M TOPHEBBIX ODOTaTUTENBHBIX
YCTAHOBOK M CYLIECTBYICHINH rofioso# ofbeM NPOH3BOACTBA TAKHX PYAHHKOB
n oborarutenbHeix yoeraHoBok Juid Keipremscrana B uenom. Kelpreizcras
MIPEAOCTABIAET 10 38IPOCY ATEHTCTBA JAHHEIE O CYHIECTBYIOUIEM TOAOBOM
o0beMe IPOU3BOJCTBA OTHEIBHOIO PYAHHKAE HIAH 000TraTuTensHOH YCTaHOBKH.
[lpenocrarnenue atoit uudopmanuu nve TpebyeT BencHus noapobHOro yyera
ANEPHOTO MaTepHana.



vi)

Mudopmanuio OTHOCHTEIEHO HCXOHOTO MAaTepPHaa, KOTOPHIH elle He JOCTUT

cocrasa B YHCTOTBI, KOTOPBIC [ACHAIOT Cro IPHTOAHBIM 1M U3TOTOBJICHUS

TOIJIMBA WM H30TOHOTO OﬁOi‘&EL{eHHH, BRTIOYAIOUIYIO!

a)

b)

oy
jo——

KONHYeCTna, XUMHYECKHH COCTaB, HCIIOJIB30BAHHE WIIH
[IPEIIOIaracMoe  HCIOIB30BAHNE TAKOTO MaTepHalia, HE3aBHCHMO OT
€0 AJAEPHOIO WIM HESACPHOrO HCIONML30OBAHMS, /UL KAKIOIO MecTa
naxoxnenus B KeIpreiscrane, B KOTOpPOM  Takoit  marepual
[IPUCYTCTBYET B KOJIMYECTBAX, NPEBBIMIAIONAX JIECATH METPHUECKHX
TOHH ypaHa M(M/H) JBajlaTh METPUICCKUX TOHH TOPHS, @ JUls APYIHX
MECT HaXOKIACHMs ¢ KoandecTBaMy osee OHOH METPHUCCKON TOHHBI
- obuee kosnmuecTBo s Kpipreiscrada B 1e10M, ecid 310 obmiee
KOJIMYECTBO  NPEBBIIACT JAECHTH METPHYECKHUX TOHH ypaHa WM
ABALATL  METPHYECKMX TOHH  TOPHIL. Ilpenocrarrenue 1o
unpopmanuy  He TpeGyer BeAeHHs HOAPOOHOro y4eTa S1epHOTO

Marepuana;

KONHYeCTBa, XUMHYCCKMHE COCTaR H HNYHKT HasHauycHud Kk oH
BKCHGPTHOﬁ HOCTABKH U3 KblpbeBCTaHﬁ TAKOro mMarcpupana s
ROHKPCTHBIX HEAACPHBIX Luenel B KOJHYCCTBax, MPCBBIIAOINX!

E} JECATL MCTPHYCCKHX TOHH YypaHa, WK Ui HOCHACIOBATENBHEBIX
OKCHODTHBIX MOCTABOK YpaHa U3 Kbipi"’i::l?;CT&H& B OJHO 1 TO K¢
FOCyZlapeTpo, Kakaasn H3 KOTOPBIX MEHCE HCCATH MCTPHUYCCKHUX
TOHH, HO CYMMa KOTOPBIX MIPEBBIINACT JCCATH MCTPHYCCKHX

TOHH B TCHCHHC roja;

2) ABAANATE  METPHYECKHMX  TOHH  TOpMs,  WIH  JUid
MOCNE/IOBATENBHEIX  OKCHOOPTHBIX  [IOCTABOK  TOpHA U3
KbiprerscTana B OAHO W TO K€ TOCYAApCTBO,  Kakiaas M3
KOTOPBIX MeHee JBaJLIaTH METPHYECKUX TOHH, HO CyMMa
KOTOPBIX NPEBEINIAET JBaJUaTh METPHUYCCKUX TOHH B TeueHHe

rona;

KONUYeCTBa, XUMUHeCcKuil COCTan, MECTO HEXOWJCHHS B Ha¢TOfuee
BPEMI ¥ HCNIOIBICBAHNE WIH NPEATNONaracMoe HCNOAB30RAHNES Kawaoh
%%%ifi@?”fﬁ{??i [IOCTEBKH B ghi??iiéﬁiéﬁ TaKoro  Marepuana Ui

KOHKDCTHBIX HCHACDHBIX Hened B KOAHYeCTRax, NpCBBIHIAOINX.

§} JCCATE MCTPHYCCKHX TOHH VpaHa, UM JUIS N0CHSA0BaTensHbIX
HMIOPTHRIX [NOCTABOK ypaHa B Kiﬁ}i’?ﬁﬁifﬁﬁ’?”%i , Kawuas us
KOTODHIX MCHCC ACCATH MCTDHYCCKHX TOHH, HO CyMMa KOTOpBIX

APCBBIUACT HCCHTE MCTPHYUCCKUX TOHH 8 TCUYCHHS Ioaa;

Lad



vii)

viil)

.

p—

2) ABANLIATE METPHUYECKHX TOHH TOpHA, Wil s
NOCACIOBATEIBHEIX UMIIOPTHBIX NOCTABOK  TOPHS B
Kpipreizeran,  kakaas M3 KOTOPLIX — MeHee  ABa/lLATH
METPHYCCKHUX TOHH, HO CyMMa KOTOPBIX IPEBBINACT JABAIAThH

MCTPHYCCKHX TOHH B TCUCHHE 104,

npu TOM ITOHHUMaHHH, YTO [PC/ACTABICHHE HH{i}OpMaﬁ,Hﬁ O TaKoM MarcpHaie,
HOPCAHA3ZHA9CHHOM Ui HEAACPHOI'O HMCIIONB30BAHHM, IIOCHE TOro Kak OH
JOCTHTHET OKOHYATeIBHOH @}Op?ﬁbl CBOCTO HCAACPHOI'O HCUOAB30BAHHUM, HE

Tpebyercs.

a) MH(OPMALNIO OTHOCHTENILHO KOIMYECTB, BHIOB HCIONB3OBAHHS H
MECT HaXxOKIEHHs IEPHOIO Marepuaia, oOCBOOONK/IECHHOIO OT
FapaHTHii B COOTBETCTBUM €O cTarheif 36 Cornanmenns o rapanThsix;

b) HHPOPMALMIO  OTHOCHTEIBHO KOJHYECTB (KOTOpas MOXKET HMeTh
dopmy OLEHOK) B BUJIOB HCTIOIB30BAHNS B KAXKIOM MECTE HAXOK/ICHMU
SACPHOTO MaTepuaia, OCBOOOKACHHOTO OT TAPAHTHH B COOTBETCTBUH
co crareeit 35 b) Cornamenns o rapaHTHIX, HO €IIe He HaXOAAIErocs
B OKOHYAaTeNbHOH QopMe aas HEsJepHOro HCNONL30BAHUS, B
KOJTMYECTBAaX, NPEBLIAIOIMX yKasaHubie B ctatee 36 Cornamenus o
rapantusx. Ilpenocrapinenne 31o# nndopmarnun ne tpebyer BeaeHus
10ApoOHOro yueTa SIepHOTO MaTepHaa.

Mudopmanuio  OTHOCHTEIBHO  MeCTa  HAXOKIAGHHs WIH  jadbHeimei
00paboTKK  OTXOMOB  CPEIHEr0 MWW  BBHICOKOIO VPOBHS  aKTHBHOCTH,
CONEPMAMIMX IUIYTOHHH, BBICOKOOOOTaIleHHEIH ypaH wunu  ypaH-233, B
OTHOUICHUH  KOTOPBIX [IPUMEHEHHE rapaHTuil ObUI0  NpeKpameHo B
COOTBETCTBUHM €O cTathed 11 Cornamenns o rapanrtusx. Jis uenm JaHHoro
nyHkTa "fanpHedmas obpaboTka” He BKIHOYAET NEpeyNaKoBKY OTXOOB MIJH
HX [afbHeluiee KOHMMIUOHHPOBAHNE, HE NPEIYCMATPUBAIOUIEE Da3/e/ieHus

SACHMCHTOR, AU XDAHCHUS WK 2aX0OpOoHeHT

ilﬁ%;f;}'%i}ﬁi}?f{} %’!ﬁéﬁ@??’é%ﬁ%%@ OTHOCHTEIBHO COIIECORBAHNOIO i}ggzi}zﬁiiéfiﬁfﬁﬁé H
HEAACPHOIO MaTCpHana, NepeHHC/ICHHEBIX B ﬁ?%:ﬁi}é{fg’%@i% I

a) o  KaKIOH osKkcmoprHo#  nocraske u3  KuIpreiscraHa  Takoro
obopynopaHus B MaTepHana: WACHTHOMKAUHA, KONHYECTBO, MECTO
NPEANONAaracMoro MCMONb3OBAHNS B FOCYJAapCcTBe-nodydarene H Aarta
MM B COOTBETCTBYIOWIMX Ciy4adx OXuiaemas /ara SKCHOPTHOR

NoCTaBKy,

b) O KOHKPETHOMY 3aNpocy AresTeTsa, noxrsepxaetne Kelproizeranom
KaK HMOOPTHPYIOUIMM FOCYIapeTBOM HHGOPMALIHMH, IIPEOCTABICHHOMN



X)

ATeHTCTBY JPYrHMM TOCYJZapCTBOM B OTHOLICHWM 3KCIIOPTa TaKoro
obopynoBanus 1 Matepuaia B Keipreiscran.

OGmme nnambl  Ha  OPEACTOSLIMI  JICCITHIETHHI  TEPUOA, MMEIOIHe
OTHOWICHHE K  DPA3BUTHIO  SJIEPHOIO  TOIUIMBHOIO — LIMKJIa  (BK/AIOYas
MJIAHHPYCMbIC  OTHOCSIIMECS K AJCPHOMY TOIUIMBHOMY LHMKIY HAy4YHO-
HCCIICIOBATEABCKHE M ONBITHO-KOHCTPYKTOpeKHe  paboThl), KOraa OHH
YTBEPHKACHBI  COOTBETCTBYIOUMMH  KOMIICTCHTHBIMH  OpraHaMH B

Keipreizcrane.

b. Kmpmmcraﬁ OpHaaractT BCC DA3yMHBIC YCHAMA, ¢ TeM 4TOO B! HpeaoCTaBuTE

ATEHTCTBY CEAYIOMYIO HHPOPMALIHIO:

)

c. o sanpocy Arentcrsa Kbiproiscran [aeT yTOUHEHMS WM pasbscHEHHS 060

obmiee  onucanue ¥ MHOOPMALMIO, YKAa3bIBAIOIIYIO MECTO IPOBEACHMHS
OTHOCSIIUXCH K SICPHOMY TOIUIMBHOMY LIMKJIY HAYYHO-HCCIIE0BATEILCKHX H
OHBITHO-KOHCTPYKTOPCKHUX paboT, HE CBA3AHHBIX C SUICPHBIM MaTepHAlIOM,
KOTOPBIE KOHKPETHO OTHOCATCSH K oboramenuio, rnepepaboTke suepHoro
TOIMBA MM K 00paboTKe OTXO/I0B CPEAHEr0 WM BBICOKOIO YPOBHS
AKTHBHOCTH, COJICPIKAIIMX TUIYTOHHH, BBICOKOOOOTAIeHHBIH ypaH Win ypaH-
233, ocymecTrasgemplx  rae-mnbo B Keipreicrame, HO  KOTOpBIE  He
unancHpylOTCA, HE HONYYHIM  KOHKPETHOTO paspelieHHs WiH  He
KOHTpOMpytoTesd  KpIpreisctanoM #ad  HE  OCYIIECTBISIOTCS OT  HMMEHH
Keipreiserana,  Jlas e nannoro nyukra "obpabortka’ OTXOMOB cpejHero
WM BBICOKOTO YPOBHA aKTHBHOCTH HE BKJIOYACT IMEPEYHAKOBKY OTXOIOB MIH
HX KOHIUIIMOHUPOBAHHUE, HE MPEAyCMATPHBAIONIECE Pa3/e/IeHUs JJIEMEHTOB,
JUTS XPaHEHHs HIIN 3aXOPOHEHHS.

ofmee onucanue JACATCALHOCTH M CBCJICHHA O JHLC WK OpraHuiaiivg,
OUYHMCCTBIMIONHNY TAKYI0 HeHTCALHOCTE B ONPEASTIEHHBIX ATreHTCTBOM MecTax
HaxXOMACHHA 33 [pClenamMy DAOIIAJKH, KOTOpBIC, 110 MHCHHIO A?éﬁ?{f’?%&
Mornu  Oml @}%ﬁ’(l{%{?%ﬁf&ﬁ@ OBiTL CBS3aHBI C JAESTEBHOCTRIO HA 37T0#
OB JKE, ﬁ;}ﬁéﬁ?i’?&é&?iﬁﬁi«éﬁ TaKoH E?%@G?M&iiﬁ}i RBIACTCH  TIPCIHMETOM
KOHKDCTHOIC 3anpoca Arentcrsa. Ona RPpCAOCTABNACTCH B KOHCYILTALUY ¢
ATEHTCTBOM U CBOCEPCMCHHO.

<

HHpOpMasy, ﬁ?%iiﬁi’i“fagﬂﬁﬁ??&}% B COOTBCTCTBHE ¢ Hactosue#d crarsefl, B ToH

CTCHCHH, B %i{}”/fi}?@i OHE MMEeCT OTHOHICHUS K 118 ?‘&?&gf}?@;



Lot

i)

Crartes 3

Keipremseran npegocrapnser ArentetBy B Teyenue 180 ameii mocie BeTyrieHms B
cuity Hactoamero Ilporokosa undopmanuio, o KOTOPol roBopuTcs B cTaThe 2.a 1),
1i1), iv), v), vi) a), vii) 1 X) 1 B cTathe 2.b 1),

Keipreiseran nipenocrasiger AreHTeTBY 10 15 Mas Kaxaoro roga oGHOBIECHHYIO
HH(OPMALINIO, O KOTOPOH TOBOPUTCS B IIYHKTE &. BBILIE, 3a IEPHOJL, OXBATHIBAIOMIHIT
TMPEULCCTBYIONIMH KajleHgaprpiii roa.  Ecam pawee npegocrasiennas uadgopmanus
octanach 0e3 naMeHenuit, Kulpruisctan yeegomiser o6 3ToM.

Keipremeran npefocrapnser ArenteTBy o 15 mas kaxaoro roga undgopmaiuio,
onpenesieHHY0 B cratbe 2.a.vi) b)) M ), 3a  nepuoa,  OXBAaTLIBAIOMIMI

NPeAIECTBYIONMH KaJIeHAaPHbIH 1o/,
Keipremseran  exekpapraipHo  npefocTaBaseT  AreHTCTBY  MHQOpMANMIO,

ONPE/IENICHHYIO B CTaThe 2.a.1X) a). J1a uHbOpMalms NPeJoCTaBaseTcss B TeUeHHe
[ICCTHACCATH JIHEH [I0C/Ie OKOHYAHUs KaXKI0r0 KBapTaia.

Keiprerseran  npepocrasiaser  ATeHTCTBY  MHQOPMALMIO,  ONpEAEieHHYIO B
craree 2.a.viil), 3a 180 muHeit 10 ocymecTBaeHus naisHeiimeii o6paboTku, 1 10 15 Mas
Kax10oro roga uHdopmanmio 06 M3IMEHEHHAX MECT HAXOXK/IAEHHs 3a [epHOJI,
OXBaTLIBAIOLINI IIPEAILECTBYIOMUN KaleHIaPHbIH FOJI.

Kbipf‘bBCTaH U ATEHTCTBO AOroBapuBaroICsa O BPCMCHM U HaCTOTC HPCAOCTABICHHSA

uH(GOpMaLHK, OTIpeeIeHHON B cTaThe 2.a.i1).

Keipreiscran  npesoctapiger  ArentcTBy  MH(GOPMAlMio,  ONpeIeNeHHYIO B
crartbe 2.a.1x) b), B TeueHHe INECTHACCATH AHEH NOCKE NOCTYIUIEHHS 3ampoca OT

ArenTcTRA,
j{{}ﬁi}ﬁﬂiﬁ’fiﬁ%ﬁﬁiﬁi AOCTYH
Crares 4

gﬁégiéi&i}fﬁ}%ﬁﬁ% IpHMCHACTCH B CBAZH © OCVIGSCTBACHUSM  JIODHONHETENLHOIG

JIOCTYNA B COOTBETCTBUM CO cTarbell 5 nactosmero [porokona:

4.

AreHTCTBO HE CT4BHT HEAHM MOAAHHCTHYCOCKH MM CHCTEMATHYECKH NDOBCDATE
2

ﬁ%ﬁi}{}?%ﬁéié{%%{}, O ?B’?QI}{@% FOBODHTCH B CTATHE £, OJIHAKD ATEHTCTBO HMeEeT ACCTYIT K.

i} m0BOMY MECTY HAXOMJICHHS, O KOTOPOM FOBOPHTCH B CTaThe S.a. i) wiH ii),
Ha BHIGOPOYHOM OCHOBE ¢ HENBIO 0BECeUeHH YBEPEHHOCTH B OTCYTCTBHH

HOSARBACHBLIX ACDHOIC MaTepuana ¥ AgaTebHoCTy,

%Ez ?Eiﬂ?ié%} MCCTY HAXOWACHUSA, O KOTOPOM FOBODHTCYE B CTATHE S5.b. nuan C., B
HOJAX DPCHICHHA BONPOCE, CBAZAHHONG ¢ NPABUILHOCTRIC W DOAHOTOH



o

HH@)QpMaHHH, npe;xocramemioﬁ B COOTBETCTRBUHM CO CTAThEH 2 MAM B LIEAX

YCTPaHEHHs] HECOOTBETCTBHS, CBI3AHHOTO ¢ 3TO# MHOpMaIieii;

1ii) Ar000MY MECTY HaXOKACHHA, O KOTOPOM I'OBOPHTCS B ¢Tarhe S.a. iil) B TO#
CTEIeHH, B KOTOPOH 3T0 HeOoOXO0MMO ATEHTCTBY Ui TOATBEDIKIACHUS [UTs
Hesel rapadTuit 3aspiaeHus Kpiprei3ctana o craryce YCTAaHOBKH HIIH MecTa
HAXOKICHHS BHE YCTAHOBOK, I/l paHee OOBIYHO HCIIOJIL30BATICH AACPHBIH

MarTepHall, Kaxk CHATBIX C SKCIUTYaTalum.

1) 3a HCKIIOYEHHEM CIy4Yacs, VKA3aHHBIX B MVHKTE 1) HEHKE, ATEHTCTBO
nanpapiser KpIprel3cTady npeABapHTEIbHOE YBEAOMIICHHE O JOCTYIE IO
KpakHnei mepe 3a 24 vaca;

i) B OTHOINEHHMH JOCTyna K JHOOOMY MeCTY Ha IJIOIIaAKe, KOTOPbIH
3anpalinBacTCs B COUETAHUH C MOCCHICHUAMH /UTs [IPOBEPKH UH(bOpMaIHu
O KOHCTPYKUMM WIM ¢ HHCHCKHHAMM JUIS CHCHHATLHBEIX LEIeH Hiu
OOBIYHBIMM MHCHEKIMAMH HA 5TOH MUIOWIAAKE, CPOK HPEABAPHTENLHOIO
YBEIOMIIEHHs, eciM  AreHTcTBO oOpamaercs ¢ zanpocoMm  of  2TOoM,
cocTaBiser, 10 KpaiHeH Mmepe, JBa uaca, OJHAKO B HCKITIOYUTENILHBIX

D@CTGSTSHBCTB&X, MOJKCT COCTABHUTE MCHEC JIBYX HacoB.

Hpegsapﬁ*rem}we YBCAOMIICHHUC HANPApIgeTCsd B HNHCBMCHHOM BHAC H B HEM
KOHKPCTHO YKaspiBAXOTCH MPUHHHBL J0CTYNA H ACATENBHOCTE, KOTOPAs J0OJIKHA BpITE

OCYUICCTRICHA BO BPCMA TAKOro A0CTyHA.

B CAyHac BOHpOCAd HIW HECOOTBCTCTBHS AreHTCTBO OpeaoCTaRACT Kblf}f‘bli%{l’faﬁ}’
BOSMOMHOCTE J1aTh PA3BIACHCHUE # CrocoBCTROBATE PCHICHUIO OTOIO BONIPOCA HIIH
YCTPaHCHUIO 3TONC HCCOOTBETCTBHS. Takas BO3MOKHOCTE 6}!’1{6? NPeACCTAaBIATECH JIO
HAPpapJIcHUS 3a0p0oca 0 A0CTYHIE, €C/ik TONBKO ATEHTCTBO HE COYTET, 9TO 38CPKKa B
OpeaoCTapiCHuY HOCTYIIA,  BO3BMOXKHO, HaHecer f}f’l&fjpé weaun, < KG”{S}?GIE
3anpamBacTCd 3T0T OOCTYIL B mobom ciay4ac ATEeHTCTEC HE JeHacT Kakux-nmubo
BBIBOZOE B OTHOUWICHHY BOIPOCA HAKM HECOOTBETCTRHAN O TeX 110D, NTOKA %i&!?l”éi%i?aéi}f
HE é};ﬁi DCAOCTARJICHS TAKad BOAMOMHEOCTE,

Ecau fiiﬁi%}g}?iéééf AHOM HE ACCTHIHYTO HHOH ACFOBOPCHHOCTH, AOCTVI

e

OCYIICCTRIACTCH TOALKO B TCUCHME oOBIMHOTO ?&Q%%%Eiﬁ JAHA.

%iéé;}?&ﬁﬁ?%%% HMECT [IpaBO HA CONPOBOHJICHHE HHCICKTOPROB ATEHTCTBA BO BpeMs
ACCTYIIG NDCACTaBRTCAMY K%???é}%%ﬁ?ﬁﬁ% Ipy YOAOBHH, YTO 3T0 HE 3a4CPHUBACT
BBIIOHHCHHC HHCICKTOPAaMH CBOHX é%l‘}?’?i%ﬁii/f?} HIIE HHBIM 5}{3?3%}% HEC NpeHATCTBYCT

ITOMY.

~d



Crates S
Keipreiseran npenocrasiser AreHTCTBy 10CTYI K:
i) m000My MECTY Ha IUIOMIAIKE!
i) OOOMY MECTY HaXOKACHHS, onpesieeHHoMYKBIPIbI3cTaHOM B COOTBETCTBHM
co crarthelt 2.a.v)-viii);
i) moGOH CHATOH € JKCIUIYaTallMM YCTAHOBKE MIM CHSTOMY C JKCIUTyaTalldy
MECTY HAaXOMXJCHMS BHE YCTAHOBOK, IJle paHee OOLIYHO HCIOAB3OBAICS

SAAEPHBIH MaTepHa.

OOOMY  MeCTy HaxOkKACHHS, OnpeieieHHOMYKBIPrbi3cTaHOM B COOTBETCTBUH CO
crarbeit 2.a.1), crarbed 2.a.iv), cratbeii 2.a.ix)b) wam crareeit 2.b., momMuMo Tex, o
KOTOPBIX TOBOPUTCS B MYHKTE a.1) BBIIE, NIPH YCIOBHH, 4TO, ecau KuIpreizctan He
MMEET BO3MOKHOCTH MpelocTaBuTh takoil nocrym, Keipremseran npunaraer see
PasyMHbIE YCHIMA JUISL HE3aME/UINTENLHOIO YAORICTROPEHUS TpeGoBanuil AreHTcTBa

C ITOMOIIBIO MHBIX CPECICTE.

moBOMY  MECTY HAXOXKIACHWA, ONPENENeHHOMY ATEeHTCTBOM, MNOMHMO TeX MeCT
HAXOXICHHA, O KOTOPBIX TOBOPUTCA B NYHKTax a. u b. Bbiue, B uensx orbopa npob
OKPY/KalOIeH cpejibl B KOHKPETHOM MeCTe HAXOXKACHHS [PH YCIOBHMH, YTO, €CIIH
Kpipreiseran He MMeeT BO3MOKHOCTH IPeAOCTABHTL TAakKoH TOCTYII, Keiprencran
NPUIAraeT BCE  PasyMHBIC YCHIUS JUIS  HE3AMEIHTENLHOTO  YAOBIETBOPEHMUS
TpeboBaHNi ATeHTCTBA B NPUICKALINX MECTAaX HAXOKACHUS WIM C TTOMOIIBIO HHBIX
CPE/ICTE.
Crares 6

Hpﬁ OCYHICCTBIICHHH CTATLH 5 ATEHTCTBO MOMKET BBIINOTHATH CHACIYIOUINEC BUH/BI

JACATC/IBHOCTH!

a.

B ornowensn poctyna B cooTBeTCTBHM O cratheil S.a.d) wam iii): Bu3yambHOe
Habmofenne, oT6op NMpob OKPYKAIOUeH CPeAbl; HCIONL30BAHME YCTPONHCTB Uid
OOHApYKEHHS M H3MEPEHMS PaiHMALMM; OlEYaTHIBaHHE U NPHMEHEHME APYrHX
MACHTHOULUMPYIOMMX W YKa3hIBAIOIMMX  HA  BMEMIATEILCTBO  yCTPOHCTS,
ONpefcieHHbIX B JIONOJHATENBHBIX MONOKEHUSX; M NPUMEHEHHE JIPYIHX
OGBEKTUBHBIX MEp, TEXHHUYECKAS OCYLIECTBHMOCTS KOTOPBIX Obia MOATBEpXK/EHA H
ACTIONB30BAHHE KOTOPBIX ObI10 cornacosano CoBeTOM ynpasasionumx (B JatbHeHmem
umenyembiM - "CoBeToM”) M nocne  KOHCYJBTAnuiM  MeXXY ArEHTCTBOM H

Keipremcranom.

B orHowennu noctyna B cooTBETCTBUH CO cTaThel S.a.ii): BUsyaIbHOE HabmOAEHUE,
NOACYET YYeTHBIX CIMHHIl SACPHOIO Martepuana; HepaspylialoUiue HIMEPEHHS W
0t60p npob; HCNONB30BAHKE YCTPOHCTB st OGHAPYKEHHS H M3MEPEHUS PalHALHH;
H3YHMCHUC YYETHBIX JOKYMCHTOB, KacalolMXCA KOJMMYECTBA, MPOHCXOKISHUS U



pazMelneHust Marepuana; otbop npob OKpyKaiomehd cpeabl; U MPHMEHEHHE JPYTHX
OOBEKTHBHBIX MEp, TEXHUYECKash OCYMICCTBHMOCTE KOTOPBIX ObLla MOATBEPIKICHA U
HCITOIB30BAHNE KOTOPBIX OBLIO cornacoBano COBETOM M NOC/Ie KOHCYIBTAUH MEKILY

ATCHTCTBOM H Kbip?meTaHOM‘

B orHOmeHun noctyna B COOTBETCTBHMH cO cTaThed 5.b.. BusyanbHoe HaliwojieHue;
orbop npod okpykaroleil cpelbl; UCNONB30BAHHE YCTPOUCTB i 0GHAPYKEHHS 1
M3MEPEHUsT pajHalky; H3Y4eHHE KacalolUXCcs rapaHTHil TNPOU3BOACTBECHHBIX H
OTTPY30UHBIX YHYETHBIX JIOKYMEHTOB; M NPHMEHEHHE JPYIrUX OOBEKTHBHBIX Mep,
TEXHHUYECKAsh OCYHMIECTBUMOCTE KOTOPLIX OblIa IOATBEPKIACHA M HCIOIB30BAHUE
KOTOPBIX ObInO cormacoBano COBETOM M MMOCHEAYIONIMX KOHCYJIBTAUUN MEXKIY

AreHTcTBOM M KbIprescrasom.

B ornomenun goctyma B COOTBETCTBHH cO ¢TaTheil S.c.. o1hop npob okpyikaonen
cpesbl B B cilydae, ec/Id PesyabTaThl He MO3BOJSIOT PEHINTE BOIPOC HIH YCTPAHHUTH
HECOOTBETCTBHE B MECTEC HAXOKACHMS, ONPEACICHHOM ATEHTCTBOM B COOTBETCTBHH
CO  cTarthedl 5.c., MCHOABL3OBAHME B ITOM MECTe HAaXOMKJIEHHUS BU3YAIbHOTO
HaOMOAEHUs, YCTPOHCTB /U1 OOHApYKEHHUS H M3MEPECHUA paHAlMN U TIPHMEHEHHE
10 COITIacoBaHUIO Mex1y KbIpreisctanom 1 ATEHTCTBOM APYTHX OOBEKTHBHEIX MEP.

Crates 7

1o npocwbe Keipreiscrana Arentetso U Kelpreizetan HOroBapuBaioTCes B OTHOMIEHUH
peryiupyemMoro  jocryna B pamkax  Hacrosmero  [lpoTtokona ¢ Hedbro
NPeJOTBPAICHNs  PACKPBITHA  YYBCTBHTENBLHOH ¢ TOYKHM  3PCHHA  SJAEPHOTO
pacnpocTpadenuss MHGOpMAUMK, BBIMOAHEHUs TpeboBaHHN Ge30MacHOCTH  HIH
(bU3HYECKON 3aIUMTHI WM C LENBI0 O0eCHeyeH s 3aiThl HAXOMAIIeHcs B 4acTHOM
COOCTBEHHOCTH  WJIH  KOMMEpPYeCKH  ayBcTBUTeNdbHON  wndopmanmu. Takne
JIOTOBOPEHHOCTH HE NPENATCTBYIOT ATEHTCTRBY OCYHIECTBIATE AEATENLHOCTE, KOTOpas
ABnseTCA HeoOXxoanumo ansa obecnieueHus yOeaurenbHOH YBEPEHHOCTH B OTCYTCTBHU
HE3a4B/ICHHBIX SAEPHOTO MaTtepuaia U AEATEJbHOCTH B COOTBETCTBYIOIIEM MECTE
HAXOKACHHUS, BKIIOYas peiieHne moboro BoNpoca, OTHOCSINETOCH K NPABMIBHOCTH U
nojroTe uAGOpMAanMH, O KOTOpoll roBOpHTCA B CTaThe 2, WIM YyCTpaHeHue
HECOOTBETCTEHS, OTHOCAIEroCq K 3TOH undopmanyy.

Kpipreisctan MOXKET HpPH NpEAOCTaBACHWM MHQOpMAlMH, ¢ KOTOpOH I'OBODHTCH B
crathe 2, ﬁ@i‘éjﬁ%ﬁﬁi}{}%%ﬁ} ATEHTCTBO O MECTax Ha IUIOMAAKe HIM B MecTe
HAXOWK/ICHHA, Ha KOTOPEIX MOMKET NPHMCHATECS PEryIHPYEMBIA A0CTYIL.

Ho Berynnenus B cuay mo0six HeoOXoaumeix  JIOTIOMHUTEBHBIX ITONOKEHHH
Keipreiscran moxer npuberHyTs K peryivpoBaHMIC JOCTYUd B COOTBETCTBHH ¢

g
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Crartesa 8

Huuto B nacrosiem Ilpotokone me npemsrctByer KpIproi3cTany mnpeaocTaBlsTh
ATEHTCTBY JOCTYII K MECTaM HaXOkK/EHHS B [OMOJHECHHE K TEM, O KOTOPBIX FOBOPHTCS B
crareiax S W 9, wiaM npocuTh ATEHTCTBO O IMPOBEACHHH ACATENLHOCTH 10 NPOBEPKE B
KOHKPETHOM MECTC HaXOKICHHs. ATEHTCTBO HE3aMEUTHTENILHO NPHJIAraeT BCE PasyMHbIE

YCHIIMSL JU1s1 OCYIUECTBIICHHA ACHCTBHN B COOTBETCTBHH ¢ Takol npockOoi.
Cratesa 9

Keiprerscran  mpefoctaBiser  AreHTCTBY  JAOCTYN K MECTaM  HAXOMKIEHMH,
ONpe/ICeHHBIM  ATEHTCTBOM 1s 0TOOpa npob  OKpykaiomie#d cpeibl Ha OOIIMPHOH
TEPPUTOPUH, TPH YCAOBUH, 4TO ecin KpIpruiscran He MMeeT BO3MOKHOCTH NpPEJOCTABHTD
TaKOH J0CTYM, TO KbIprbi3cTan npuiaraetT Bce pasyMHBIC YCHIHS JUIS YAOBJIETBOpEHHUs
TpeboBanHi  AreHTCTBA B  @JbTEPHATHBHBIX MECTAX HAXONKIACHHIL. AreHTCTBO HE
3aIIpaliuBaeT TaKoH J0CTyn 0 Tex nop, noka orbop npob okpyxawouwed cpensl Ha
OGMMPHO# TEPPHTOPHHU M NIPOLETYPHBIE MEPBI [T €10 NpoBeaenus He onobpensl COBETOM H
HE TIPOBECHE!I KOHCY/ILTAUMH MEKAY ATeHTCTBOM H KpIpreieranom.

Crares 10
ArenrtcTBo uudopmupyet Keipreiserad o:

a. JleaTenbHOCTH, OCYIIECTBJIGHHOH B paMkax Hacrodiiero [lpotokona, BrIrodas
ACATEIPHOCTE B OTHOHICHHM JIIOOLIX BONPOCOB MM HECOOTBETCTBHIH, KOTOPEHIE
ATEHTCTBO I0BENO A0 ¢BejeHus KpIproiacrana, B npe/ieax mecTuaecsTi AHel moce
OCYHIECTBIEHUS ATECHTCTBOM 3TOH JeATENBHOCTH.

b. Pesyabrarax neaTenbHOCTH B OTHOWICHHH THOOBIX BONPOCOB WM HECOOTBETCTBHIH,
KOTOpbIe Ar€HTCTBO I0BE/O 10 cBefeHns KpIprei3cTana, no BO3MOKHOCTH CKOpee, HO
B 1000M ciydae B TeUCHME TPHALATH AHEH IOCHe MONVueHHs ATEHTCTBOM 3THX
pe3y/NbTaToOB.

c. Brisoaax, KoTOpbIie OHO CENTAaN0 B PE3yNbTaTe CBOEH AEATENLHOCTH B COOTBETCTBHH C
nacrosmuM lporokonom. Taxue BRIBOABI NTPEOCTABIAIOTCS €XKEN0OIHO.

HASHAYEHHWE MHCIHEKTOPOB ATEHTCTBA
Crates 11

Ienepanbusiilt aupektop yBenomiser Keipramscran o6 yreepanenun CoBeTom

o
o«
N’

moboro BOMKHOCTHOrO  aMia AreHTCTEE B KaudecTse HHCHIICKTOPaZ 00
FapasTuaM. Ecnu K%ig}?ﬁi?ﬁ'i‘&%i HE ni3BemaeT 1 CHCDAABHOTO AMPEKTOpa O
CBOCM  OTHACHCHUWM TAaKOI0 JIOJIMHOCTHOIO M4 Kax HHCOCKTODE 1
g%}ég}f&ifé%’fﬁﬁ% B TCYHYCHHC TPCX MECAUCE NIOCJE [IONYVYCHHEA YBEAOMINIgHUS 06
YTBCDHICHHU Ci}?ﬁﬁ?@?ﬁ, HHCIIEKTOD, O KOTOPOM TaxKHM G@?Eﬁ{}’% YBCAOMICH

K?yig}?}iﬁfiiﬁ’f”&%’ CHUTACTCH HaYHaYCHHEBIM B %ﬁji}ig}ﬁsﬁﬁ"ﬁ%ﬁ;



i) ["'enepanbnbiil qupexrop, HelcTBys B 0TBeT Ha npock0y Keipreizcrana uiu no
coOCTBEeHHOH MHULMATHBE, HezaMeIuTe1bHO uHpopmupyer Kbiproizceran 00
OT3bIBE Ha3zHaueHUs MOOOro JOKHOCTHOIO JIHLA B KAYECTBE MHCIIEKTOpa s

Keipreizerana.

b. yBﬁﬁQMﬁ€HH€, O KOTOPOM TOBOPHTICH B [OYVHKTC 4. BBIIIC, CHHTACTCH NMOJAYVHCHHDBIM
KI}!E}Y&IBCT&HOM Uepes CeMb JHedl rocne aarthl HanpaeBiaCHHSA ATEHTCTBOM TAKOro

yBeomieHus Kpipreizetany 3aka3Holl KoppecnoH/eHImeit.
BU3bI
Crares 12

Kpipreizctan B Te€4eHHE OJHOTO MecAlla Nocje HOAydeHwus 3anpoca o0 3ToM,
Npe1oCTaBIAeT YKa3aHHOMY B TAKOM 3al1pOCe HA3HAUCHHOMY HHCIICKTOPY COOTBETCTBYIONIYIO
MHOTOKPATHYIO BBE3AHYIO/BBIE3AHYIO H(MIHM) TPAH3UTHYIO BH3bl, KOTOpPBIE TPeOyrOTCsS Ui
obecrieueHyst HHCIEKTOPY BO3MOKHOCTH Bbe3ja ©  npeOblBaHMs HA  TEPPUTOPHU
Keipreiscrana B nemsix BeinojHeHust ero(ee) dyuximid.  Jlio0ble 3anpomieHHbie BH3bI
JEHCTBUTENBHBl B TEUEHME HE MeHee OJHOro roja #u B cjydae HeOOXOIHMOCTH

BO300HOB/IAIOTCS B TCUCHHE NIEPHOJIA HAZHAUCHHS MHCTIEKTOpa B KpIpreiscTaH.
JONOJHHUTEJABHBIE NNOJOXKEHUS
Cratesn 13

a. B Tex ciyuasx, xorna Keipreisctan niy AreHTCTBO VKa3bIBAKOT HA HEOOXOMMOCTE
onpeneauTh B JlONoNHUTENBHBIX MONOKEHUIX, KakuM 00pa3zoM clielyeT NPUMEHSITE
Mepbl, H3IokeHHble B mHacrtosiem [lporokone, Keipremcran #u  AreHTCTBO
COIIACOBBIBAKOT Takue JlOnoiHUTENbHBIE MOJOKEHNS B TEYCHHE JICBIHOCTA JHEH
[nochae BCTYIUIEHHMS B cHily Hacrtodmero Ilpotokona wumm, B Tex cnydasx, Koriaa
yKazaHue Ha HeoOXOAMMOCTE Takux JIOMONHUTENBHBIX MOJMOKEHUH JaeTcd nocie
BCTYILIEHHS B CHUy HacToainero [lporokona, - B TedeHye ACBIHOCTA HHEH NOCHE AaTh
TAKOTO YKa3aHHu4,

b. Jo Berynsienus B cuny moOBIX  HeoOXoauMbIX  JIOTIONHUTENBHBIX HOMOKEHHH
ATEHTCTBO HMEET [1PABO NPHMEHSITE MEPBL, U3AOKEHHbIE B HacTosmem [IpoTokore.

CHUCTEMBI CBH3H
Crates 14

a. Keiprerscran gaer paspemieHue AreHTCTBY CBOSOMHO HCIOMB3OBATEL Ui CyxeGHBIX
eneH  CHCTEMB! CBA3H MEXIYy HHCIHeKTopaM# AreuTctBa B Keipreiscrane
HenrpanpteimMu yupexaenuaMu AredtcTsa d(uin) Pernonansusimu Gropo, BKIOYAs

ACpeady B HCABTOHOMHOM MM ABTOHOMHOM DEXHME HHEODMAlIHMH, }f?{}{i’?’}’i’i&i?{}ﬁi%?ﬁ
o1 }fﬁ‘fgﬁ?{}gﬁ’?ﬁ, VOTAHOBISHHBIX  AISHTCTEOM B HeHsx COXPancHuA Efi{}%ﬁ}i}

¥
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HAOIIO/IEHNs, UM U3MEPEHHs, U obecrieuyuBaeT 3aluTy Takol CBsA3H. ATICHTCTBO
nocsie KoHeyiabTanui ¢ KeIprol3cTaHoM UMeeT NMpaBO HCMNOIb30BaTh YCTAHOBICHHBIC
Ha MEKIYHAPOAHOM YPOBHE CHCTEMBI MNPSMOH CBsI3M, BKIIOYAs CIYTHHKOBBIC
CHCTEMBI M JIPYIME BHJBI JaibHeH CBs3H, He ucnoibidyembie B Keipromcrane. [Ilo
npockbe Kpipreiscrana win AreHreTBa NoApPOOHOCTH, KacaromHecs OCYIIECTBICHUA
9TOr0 MYHKTA B OTHOMICHHH [Epe/ayd B HEABTOHOMHOM HWJIH ABTOHOMHOM PEKHME
uHGOPMAIHH, TOCTYNAIOMIEH 0T YCTAHOBJICHHBIX ATEHTCTBOM YCTPOHCTB COXpaHeHHs
u(uau)  HaGmwoJeHWs WM H3MepeHMs, onpeiensiores B JlONoIHMTENBHBIX
HOJIOKEHHAX.
[Tpu ycTaHoBIeHMH CBA3M M Hepefade MHOOPMALMHN, KAK OTO NpPEAyCMaTpUBACTCA B
NYHKTE 4. BhIIIE, HALICKAINAM 00pa3oM YUHTBIBAETCH HEOOXOAMMOCTE obecnedeHus
3alUTE HAXOAseHcs B 4acTHOH cOOCTBEHHOCTH MAH KOMMEPUECKH YYBCTBUTEILHOM
pHdopManuy 1M Tol HHGOPMAIMA O KOHCTPYKUHH, KOTOPYIO Kpipreiscran cuntaet
0c000 YyBCTBUTE/ILHOI.

JAHIUMTA KOHOUAEHHHUAJTBHON HHPOPMALIMH

Crartesa 15

ATEHTCTBO MOJUICPIKHBAET CTPOruil pesxuym obecrieuenust > QeKTHBHON 3alIMTEL OT
PaCKpBITHS KOMMEPUECKUX, TEXHOIOTHYECKHX ¥ POMBILIUIEHHBIX CEKPETOB M IPYToi
konduaeHIaIEHOH HHBOPMAMK, KOTOpas CTAHOBHTCA €My H3BECTHOH, BKJKOYas
Takyio  MHQOPMALMIO, KOTOpas CTAHOBUTCH H3BECTHOH ATEHTCTBY B XOJe
ocymecTBIeHHS HacTosmero [Iporokona.
PesxuM, O KOTOPOM TOBOPATCH B IYHKTE a. BhIIIE, BKJIIOYAET, B YaCTHOCTH,
[TOJ0KEHHS, OTHOCSIIHECS K!
1) OoOMIMM  FPHHIIMIAM M CBA3AHHBIM € HMMH MepaM 0o obpameHuio ¢

kouduneHHansHOM nndopmanue;
i) yCIOBMSM HafiMa NepcoHasNa, KacaromUMes 3alidTbl KOHOQHUACHIHANBHON

AHpOpMALINY;
1ii) nponeaypaMm B Ciydae HapymeHu#t wim Axo0bl HMEBIIHX MECTO ClIydacs

HApYUICHUs KOHDHACHIHAIBHOCTH.
Pexum, O KOTODPOM TOBOPUTCH B NYHKTE 2. BBIlIE, YTBEKIACTCH H NEPHOAHYSCKH
paccmarpuBaercs CoBeToM.

NPHUAOKEHWS
Crates 16

[punoxenns x HacToseMy [IpOTOKONY SBASIOTCS €70 HEOTHEMJIEMOH 4acThiO. 3a
HCKIOYeHHeM nenell BHeceHud nonpasox B [Ipunoxkenus, tepmun "Tipotoxoa”, kax



OH yrotpebisiercs B HacTosIeM JOKyMeHTe, o3HagaeT [Iporoxon n Ipunoxenus,

BMCCTC B3ATRIC.

B nepeueHs BHIOB J€ATENLHOCTH, YyKazanHbIX B [lpunoxenmnl, u nepeuess
obopynosanus H Marepuana, ykaszauueiX B llpunoxenuu II, Cosetrom wmoryr
BHOCHTHCS [MOMNpaBKH MO pekoMenaauuu cozganHoit Coserom pabodeit rpymninsl
IKCIEPTOB OTKpLITOro cocraBa. JliobGas Takas nonpaBka BCTyHaeT B CHILy Hepes

yeThIpe Mecslla nocie ee npunatus Coperom.
BCTYHJIEHHUE B CHL1Y
Craresa 17

Hactosnmi HPGTGKC&S‘E BCTYIHaeT B CHJIY B JICHDL, KOrJja ATEHTCTBO HOJYHHT OT
Kbipf‘bESC?aH{i MUCBMCHHOC YBCHOMJICHHC O TOM, 4YT0O 3aKOHOJATCHBHBIC K(Hﬁﬁ}
KOHCTHTYHHOHHBIC k?p@éi}BaHHﬁ KEIpI"bBCT&Hﬁ, Hﬁi}é}ii}ﬂﬁéﬁﬁﬁ A BCOTYILICHUSA B

CHITY, BBITOJIHCHBL.

Keiproizeran moxkeT B 71000e BpeMs 10 TOro, Kak Hactosmuil [1poTokon BerynuT B
cuity, 3aseuThb, 4to Keipremeran Oymer npumMenats Hactosumil [lporokon na
BPEMEHHOH OCHOBE.

[eHepa bHBI AHPEKTOP HE3AMEAIHTEILHO HHQOPMUPYET BCE TOCYIAapCTBA - YiCHBI
ArentctBa O Jr000M  3adBIEHMM O nOpuMmeHeHun wsactosuero [lporokona na

BPEMEHHON OCHOBE M O €I'0 BCTYIUIEHHH B CHITY.
OHNPEJAEJIEHHAA

Cratea 18

Jlns ueneit nacrosuero Ilporoxona:

4.

OtHOCHUIESH K AOACPDHOMY TODNMBHOMY DMKV HaYUHO-HCCHCHOBATCIILCKNE H

OIBITHO-KOHCTPYKTODCcKUe paloTel 03Ha9aior ACHTCIIBHOCTE, KOTODAH KOHKDCOTHO

OTHOLWTICH K 33}{3{%6%} ACTICKTY §33§§§G’§”KK Hpouceea MM CHOTCMBE noboro B3

CIIEIYIOMEro:
- KOHBEPCHH SIEPHOTO MaTepuana,
- oforameHns AASPHOTC MaTepuana,
- M3rOTOBJICHHUS A/IEPHOTO TOILINBA,
- peaKTopos,
- KPHUTHYECKHX ¢OOpoK,

- !i%pé“f}f‘%ég@?i{ﬁ AACPHOrO TOTLIWBA,

13



- oépa@e’rfm (He BEJIFOYAA MCPCYINAKOBKN WM KOHIAHUIHOHUPOBAHHUA, HC
NpeaAyCMaTpUBaOuICro pas/ic/icHud 3JICMCHTORB, Ui XPAHCHHS HIIH
38XOPOH€HHS} OTXOHOB CPCJIHEI'O MM BBICOKOTICO YPOBHS aKTHBHOCTH,

COJlepKAlIUX IYTOHHH, BeICOKOOOOTANICHHBIN ypaH uiH ypaH-233,

HO HC BKAOHAOT  JACATC/BHOCTL, OTHOCHINYIOCA K TCOPCTHUCCKHM WM
@}?HEHMGHT&TIEHBEM Hay4HBIM HCCICHOBAHMAM MM K Hay4dYHO-HCCACHOBATCILCKHM H
ONBITHO-KOHCTPYKTOPCKHM pa6o‘ra’zﬁ o HPOMBIIITICHHBIM HPUMCHCHHUAM
PaZAHOH30TONOB, MCAHHHHCKHM, THAPOJOIrHYCCKHM H CCIBCKOXO3AHCTREHHBIM
NPUMCHCHHAM, HU3YYCHHIO TOCACACTRAN 1M 3/I0pOBbLs H Gpr’)K&IOiHE?f Cpeibl 1 HO

YCOBCPHICHCTBOBAHUNIO TCXHHUYCCKOIO GgCH}’}KKBaHﬁS,

[lromanka o3Havaer TeppUTOPHIO, TPAHMIIBEI KOTOPOH onpenelieHbl KpIprbl3cTanom B
COOTBETCTBYIOIIEH  MHpOpPMALMKH O  KOHCTPYKLMM  YCTaHOBKHM,  BKJIKOYAs
OCTAHOBJICHHYIO YCTAHOBKY, a TakKe B COOTBETCTRYIOHICH nupoOpMaimy o mecTe
HAXOKIACHHUS BHE YCTAHOBOK, rae¢ OOBIYHO HCIIOAB3YETCS SUIepHBLIH  marepuan,
BKJIIOUAs 3aKPBITOC MECTO HAXOXKIAECHMS BHE YCTAHOBOK, IJI€ paHee HCIONL30BaICH
SACPHBIR MaTepuan (KOTOpbie OrPaHHYHBAIOTCA MECTAMH HAXOKICHHA, 1€ HMCIOTCH
ropsyMe KaMepbl WM OCYLIECTBIBUIACH J@ATENBLHOCTh, CBS3aHHAd C KOHBEpPCHEH,
oborameHuem, H3roTOBICHHEM MM NepepaboTkoit Tonmuea). [lromanka pxmovaer
TaKKe BCce OOBEKTBI, COBMECTHO Pa3MEMNICHHBIC ¢ VIIOMAHYTBIMH BBIIIC YCTAHOBKOM
WM MECTOM  HAXOXKACHMS, ¢ [elpl0  MPeJIOCTABICHHS HJIH  HCHOIB30BAHUS
CYHIECTBEHHEBIX CpeACTB O0eCIeUEHHs, BKIIOUAs: ropsune Kameps! st oOpaboTku
00/yHeHHBIX MATEpPHAloB, HE COJACPKANIMX sJEPHBIH Marepuasn, YCTAHOBKH JUIS
06paboTky, XpaHeHHs M 3aXOPOHCHMsA OTXO/OB; & TakKe 3JaHusd, CBA3AHHBIE C
COTJIACORAHHON JeSTeNBHOCTEIO, onpe/eeHHol KuIpreiactanoM B COOTBETCTBHH CO

crareeit 2.a. E‘v’:} BLIHIC.

CHaTas ¢ SKCIAVATALMK YCTaHOBKA WIH CHITOE ¢ SKCILIVaTauuy MOCTO HAXOMACHHA

BHE VCTAHOBOK ozHauaroT oOBEKT WY MECTo HAXOHACHNS, Ha KOTOpPBIX

ACMOHTHDOBAHBL WAH  CACHaHBI HCHOPHIOAHBIME K DSECHAVATAHUY OCTABHIMECH
KOHCTDYKUHYE H é}%i*??&@%&%é%éi BaKHBIC A0 iﬁ{é i‘? HCOIOAL3CBAHMA, Tak uTo
Q%E%fé%%é}% HE HCHOABIYETCH [N XPAHCHUR AUCDHOTO MATCDHANG ¥ HC MOMCT Janec
HOHOABZ0BETECH A4 Ofgi‘i}{ii}éﬁ‘ﬁﬁ% C HACPHBIM MarTcpHalioM, €ro G@??ﬁg}{}?ﬁifi Wiy

HCIIOABBOBAHYA.

OcranopieHHas YCTAHOBES WM JKpBITOC MECTO HaXOBRACHNHE BHEC YCT4HOBOK

03HauaroT O0LEeKT HIH MECTO HAXOMACHNAA, DRCNNIVATAUNA KOTOPDBIX NPCKDAlICHa ¥ U3
KOTODBIX U3BAT 3;}%?%%&2?% MATCPHAN, HO KOTOPBIC HE CHATE! € 3KCIAVATAIINH.

52

Bricokooborar CHHBIM YDAH O3Ha4dact ypad ¢ oramenuem 20% wuam BRIEE 110

H30TONY ypana-235.
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O160p npod okpviKaromed cpe/ibl B KOHKPETHOM MECTe HAXOKJASHU 03HaYaeT OT(’Z}'O}}

npol okpyxaromed cpeasl (Hanpumep, BO3AyXa, BOJbL, PACTHTEIBLHOCTH, IOYBHI,
3arpsi3HEHUN) B ONpeJeIeHHOM ATeHTCTBOM MeCTe HAXOMKICHHUS M HETTOCPEICTBEHHOM
OGIH30CTH OT HEro ¢ Lejdblo COACHCTBHA ATEHTCTBY B HOAIOTOBKE BBIBOJOB 00
OTCYTCTBHH HE3aABACHHBIX SUIEPHOIC MaTepHala WM sJEPHOH JAesTeIbHOCTH B 3TOM

OHPCACHCHHOM MCCTC HAXOXK/CHHA.

Otbop npol okpyxarouieit cpeisl Ha oOWMPHOH TeppuTOpuM o3HagaeT othop npod
OKpyKarmie cpeabl  (Hampumep, BO3AYXd, BOJIbI, PACTHTENBHOCTH, T[OYBEL,

33?})5{31*16}{}{?1} B psiAC ONPCACIICHHBIX ATEHTCTBOM MECT HaxOoKACHUA € [ENbIO
coAccTRUS AFSHTCTE}‘? B IIOAFOTOBKE BRIBOJAOB 00 OTCYTCTBHH  HC3AMBICHHBIX
AACPHOro Marcpuaia uin SﬁﬁpHQﬁ JCATC/IEHOCTH HA Gﬁﬂ.’iﬁpﬂ@ﬁ TCPPHUTOPUHN.

SnepHplii  Marepuasn COIVIACHO ONpEACICHHUIO, JAaHHOMY B cratee XX VYcraea,
o3HavaeT JoOOH HexoaHbId MaTepuan win 000 crennatbHbIi pacIerIgonnnics

matepuans. TepMuH MCXOAHBI MAaTepHal HE AOJDKEH TOJKOBATHLCH MPUMEHUTENILHO K
pyae uin otxoaam pyasl. Jioboe onpenenenue, 1anHoe COBETOM B COOTBETCTBHH €O
crateeil XX YeraBa AreHTeTBa nociie BCTYIUIEHHS B cwily Hactosmero Iportokona,
KOTOpOE  paclidpsAeT  CHHUCOK  MATePHAJIOB, CHHUTAIOUIMXCH  HCXOJAHBIM KN
CHENUANBHBIM  PACIIEIUBIIOIMMCS  MATepHaIoM, BCTYIIAET B CHJY B pamkax
nactosuero Hporoxona ronsko nocsae npunatus Keiproicranom.

YeTaHOBKA 03HAYACT!

i) peakTop, KpHTHHEeCcKvI0 cOOpKy, 3aBOjl 1O  KOHBEPCHH, 3aBOJX 110
M3rOTOBACHUIO, MepepabaThiBarOMyI0 YCTAaHOBKY, YCTAHOBKY /U pasie/icHus
M30TOTOB MM OTACHBHOE XPAHUIIHINLS, WITH

i) moboe MeCTO HAXOXKIACHU, e OOBIMHO HCIIONB3YETCs SACPHBI MaTepuasn B
KOJIYECTBAX, MPEBRIIAIIINX OHH 3PQEeKTUBHBIN KHIOrpaMm.

MecTo paxosenus BHE VOTAHOBOK OsHauaeT mobHoll obsext wny wobos wmecro

-

HAXOMJICHHA, KOTODBIC HE SBISIFOTCS YCTAHOBKOH, M rie oOBIYHO HCMONB3YETCs
SACPHBI MaTepHan B KOMWYECTBaX, PaBHBIX OAHOMY 3 (eKTHBHOMY KWIOTPaMMY HJTH



COBEPIIEHO B Bene 29-ro mmust seBaps 2007 roma B ABYX OJK3EMIUIIpaX Ha PYCCKOM H

AQHTJTUICKOM SA3BIKAX, IIPUYCM 00a TeKCTa SBISIFOTCS PpaBHO ayTCHTUYHBIMH.

3a KbIPT'bI3CKVYIO PECITYBJIUKY:

(IToxrmce)

Puna IpuxuBoiT

Upe3BbI9aiiHbIN 1 TOTHOMOYHBIH TOCOJ
Keipreizckoii PecryOnku

mpu MATATO

3a MEXIYHAPOIHOE ATEHTCTBO
10 ATOMHOMU SHEPTI'UU:

(IToxmmce)
IOpwmit CoxoioB
3amectutens ['eHepanpHOrO AUPEKTOpa



1i1)

i)

V)

Vil

vil}

HPHJIOKEHHE |

HEPEYEHD BUILOB JIEATEJILHOCTH, O KOTOPBLIX TOBOPUTCH
B CTATBE 2.a.1V) HACTOSAUIETO ITPOTOKOJIA

Hsrorosiienne poTopHeix Tpy6 anis LeHTpUdYT Hiam c60pKka razoBbix ueHTpudyr.

Poropupie TpyObl is ueHTPHGYT 03HAYAIOT TOHKOCTEHHbIE UMAMHAPBI, ONMCAHHE KOTOPBIX
npuseacHo B pasaene 5.1.1 b) Ipunowenus 1

[azoBbie uentpudyry osHauaroT LEHTPU(YIH, ONHCAHME KOTOPBIX [IPHBEJEHO BO BBOAHOM
3aMeuannu k pasaeny 5.1 Hpunoxenus 1.

Hsrotosnenne anddy3nonnsix Gapbepos.

Anddysnonnpie  Gaphepbl  03HAYAIOT TOHKHE MOPHCTHIE (BHILTPHL, ONHCAHHE KOTOPBIX
npuseacHo B pasaese 5.3.1 a) Hpuaoxkenus 11,

HsroToenenne win cbopka CHCTEM, HCNOAB3YIOUIMX A3ephi.

CucreMbl HCTIOAB3YIOHINE NA3CPEI, 03HAYAOT CHCTEMbL, BRIIIOHAOMNE Te ApC/IMETBE, ONHCaHHUEe

KOTOPBIX 1puBeaeHO B pasaene 5.7 [punoxenns 11,
Hsrortosnenue nin cO0pKa 51€KTPOMATHHTHBIX CENAPaTOPOR H3OTOMOR.
DNEKTPOMArHUTHbIE CENAPATOPBl M30TONOB O3HAUAIOT T€ MPEJAMEThI, O KOTOPbIX rOBOPHTCH B

pazaeie 5.9.1 Ipunoxkenns Il u kotopeie coaepikaT HCTOMHMKH MOHOB, ONMCAHME KOTOPSIX
npusenaeHo B paspene 5.9.1 a) Npunowenus 11,

Mzrorosnenve win C{SOPKE% KOJIOHH WM DKCTPAKIIMOHHONO 6}60?};30888!&&

NPEAMETRI, ONUCAHHE KOTOPbIX
6.8 llpunoswenny 11

KononHel_niay 3xcrpakuponHoe obopyaoBaHue 03HA4AOT Te
TPUBCACHO B pasjienax 5.6.1, 562,563,565 566,567 u 5.

HMsrorosnesyve pasaenurensHeix Cconen win BUXPEBBIX TpYOOK ANf  A3pOAMHAMHYECKOrO
oboralenus,

Pazgenurenshbie  conna wiu suxpesnic  Tovlxy s aspoimnamuucckore  oboramenng

O3HAYAIOT PABACAMTC/IBHBIE COMIAa W BHXpeBbie TPYOKH, OMMCAHHE KOTOPBIX NPHBEIEHO
COOTBETCTBEAHO B pasaenax 5.5.1 u 5.5.2 Mpunoxenus 11

Hsrotosnenne uan c6opka cUCTEM reHEpaLIMK YPaHOBOH rUasMbl.

CHCTeMbI FeHEDPALM YPAHOBOMH 11/1a3Mbl O3HAYAIOT CHCTEMBE /U151 FeHEPALIHH YPaHOBOH TL1a3Mbl,
ONUCAHKME KOTOPLIX NpuBeeHo B pazaene 5.8.3 Mpunoxkenus [1.




viii)

1X)

Xi)

Xii)

xii1)

%iv)

Marorosienne LUpKOHUEBBIX TPYO.

Lnpkonuespie Tpy6bl o3nauaiorT TpyObl, ONMMCAaHME KOTOPBIX NpUBENEHO B pasjaeie 1.6

Hpunosxkenus 11
[TpousBoiCcTBO MM NOBBILIEHHE KAYECTBA TAHKEIOH BOJLI WU AHTEpHSL.
Tskenas Bojga win Aeftepuit 03HAUAIOT AeHTEpUi, TKeyo Boay (OKeua aefitepus) u moboe

APYTO€ COCIMHEHME JeHTEepHs, B KOTOPOM OTHOLICHME HMC/IAa aTOMOB AeHTepHs K ducTy
ATOMOB BOACPOAa Npesbiuaet 1:5000,

Msrotosnenne rpadura saepHOi 4MCTOTHI,

I'padur _s7epHoii  4NCTOTHI 03HAYACT rpaduT, YPOBEHL HYHCTOTHI KOTOPOrO BBILIE, HeM
5 MWJIIMOHHBIX JacTei GOPHOro SKBUBANICHTA, 4 TIOTHOCTS Nperbimact 1,50 r/em’.

Harorosnenue KQH’F&QH%DﬁB PiNi 0‘23}?}5468393”(} TOIUIMRA.

Kownrefinep A O@ﬁ?"iﬁﬁﬁ&f@ TONAMBa O3HAYACT CMKOCTE IS MNEPEBO3KH Wunn xpaHeHus
{}gJ’I}*“{%HHGFG TOIUINEA, Qé%ﬁﬂ&‘%ﬁsﬁ@iﬁ}fﬁ} XUMHYCCKYIO, TEIVIOBYH U PAHALIHOHHYIO 3ALATY,
a TaKeKe OTROA TCIVIA pacnajia BO BpOMS NEPeMElISHN, NCPEBO3KH M XpaHCHAA.

MsroTopnenne peakTopHbIX YIPaBASIOUINX CTEPKHEN.

PeakTopHbie ynpapisioulne CTep/KHM 03HAYAIOT CTEPIKHHM, OMHCAHHE KOTOPBIX NPHBEICHO B
paszaene 1.4 lpunoxennn 11,

Harorosnenne Be3onacHbIX ¢ TOUKN 3pCHUA KPHTHYHOCTH Bakos u pe3epByapoR.

besonacupie ¢ TOUKM 3peHus KpuTHUHOCTH OakM M _pe3epByapbl 03HAYAIOT TE [PeAMETHI,
OTUCAHHUE KOTOPBIX nipuBeaeHo B pasaenax 3.2 u 3.4 lMpunoxenns 11,

Marorosnenue mamun s ;}j,f@g}i Q*fgﬁ?‘%ﬁ%?ﬁéi?; TONMMBHBIX SJCMEHTOB,

Mawuns: s pyBru @ﬁﬁ%’%ﬁﬁ%ﬁs}}é TODNYMBHEBIX ICMEHTORB o3HAMRI0T Qgé?}"ﬁ’i}ﬁﬁﬁﬁéﬁ? CGIHCanue

koroporo npusesedo g payaene 3.1 Hpunowenus 11
Coopyx)eHue ropsuyux Kamep.
[opaune kamepnl 03Ha4aI0T KaMepy WK COSAMHEHHbIe MeX Ty coBoll Kameps! oSuM obnemon

He Menee 6 M, cHabKeHHbIC 3aUlMTOH, pasHoll Wik npesbimalouieil skausaneut 0,5 M Geroua
siexToBaHHbie obopyAOBaHHEM LA NpoBecHuS

wrotHocTeio 3.2 r/em” winw Gonee, ykom
onepansi ¢ HCNONL30BAHNEM HCTAHUMOHHOTO YIIPARICHUA,

[ o)



HPHUJIOXKEHUE 11

HEPEYEHB COTTIACOBAHHOI'O OBOPYJJOBAHUS U HESJIEPHOI O MATEPHUAJIA J1J14
OTHETHOCTH OB DKCIOPTE Y UMITOPTE B COOTBETCTBHMHU CO CTATBEM 2.4a.ix)

Peakropsl 1 peaktopuoe oGopynoBanne

1.1. KomnjiekTHbie siiepHbIe peaKkTopbl
Aneprpie  peaktopel,  crocobHple  pabotath B PEKUME  KOHTPOJMPYEMOH
CaMONOJACPIKUBAIOMICHCS  LETIHON  peakuuu Je/IeHus, HCKJIIoYas pPeakTOpbl HYJICBOM
MOLITHOCTH, KOTOPbIC OMPEACAAIOTCS Kak PEAKTOPhl ¢ MPOEKTHBIM MaKCHMAlBHBIM YPOBHEM
NPOHIBOACTEA TUTYTORNUA, He npeebiuaromuM 100 rpavMmos B roa.
HOACHHUTEJIBHOE 3AMEYAHUWE
"AaepHblii peakTop” B OCHOBHOM BRJIIOUACT Y3/1bi, HAXOASIUMECH BHYTPH KOpIyca peakTopa
WM HETMOCPEICTBEHHO NPHMBIKAIOWME K Hemy, o0Opy/loBaHMe, KOTOPOE KOHTPOIUpYET
YPOBEHb MOIMHOCTH B AaKTHBHOW 30HE, M KOMIIOHEHTBI, KOTOpbie OOBIMHO coAepkar
TEMJIOHOCUTRbL TICPBOIO KOHTYPA AaKTHBHOH 30HBI PeakTOpa, WM BCTYNAIOT ¢ HUM B
HENOCPEACTBEHHBIH KOHTAKT MM YIIPABISIOT HM.
He npeanonaraercs uckmodeHne peakTopoB, KOTOPbIE HAAIEKAIMM 00pazoM Morin Gl
MOABEPIrHYTHCS MOIM(HKALIMK U1 NTPOU3BOJICTBA 3HAUUTEILHO BOJILIIErO KOMHUECTRA, YEM
100 rpamMoB  rulyToOHHS B O/ Peakroprl, npeanazHaueHHble A8 IMTENLHOMN
SKCMIYATAUMM  HA 3HAYUTE/LHBIX YPOBHAX MOUIHOCTH, HE3ABUCHMO OT CTENEeHH HX
BO3ZMOKHOCTEH TNPOU3BOACTBA TUIYTOHMS, HE PACCMATPUBAIOTCS Kak "PEaKTopbl HYIEBOM
MOMIHOCTH

1.2. Peaxkropabie KOpHyca BLICOKOTO 1aBJICHHS

Merannuueckue KOpriyca B Cé(}f}@ WKW MX OCHOBHBIC 4aCTH 34BOJCKOIC H3roTOBNCHUM,
KOTOPBIC CNeUHanktHO NpeaHasHaueHs! WM OOATOTOBACHBL 14 pasMetieHus B HMX
AKTHBHON 30HBI ANCPHBIX PCAKTOPOB, KAK OHM OIIPCJAC/ICHLI B TIVHKTE I.1. BHILC, W
cnocobibie BBIUICPHKHBATE pa@@’%ﬁé AABICHHC TENJICHOCHTENY NLPBOTo KOHTYPA.

HOACHHUTENIBHOE 3AMEYAHHUE

3*3?}311%5%3 UIHTa KOpiTyca BRICOKOIO JaBICHUZ DRaKiopa OxXBarThiBastes HYHKTOM 1.2 xax
OCHOBHASA, 3aBOJICKOIC M3TNUTOBICHNA, YACTh KODIIVCE BBRICOKOTG JIaBNeHns.

Bryrpennue uactu peaktopa (HanpuMep, NONNEPKUBAIOLIME KOMOHHB! ¥ TUTHTH aKTHBHOM
30HSI ¥ ApY YTPEHHME YacTH KOpHyCa, Hanpasigionine TpyOul A peryiMpyiomux
CTEPIKHEH, TENOBBIC IKPaHbl, NEPEroOpoAKH, TpyGHLIE pelueTky aKTHBHOH 30HBI, NTACTHHDI
AuGHY30pa v T.4.) 00BIUHO NOCTABARIOTCS NOCTABIUMKOM PEAKTOPA. B HEKOTOPBIX Ciyyasx
ONPE//ICHHBIC BHYTPEHHHE ONOPHBIC KOMIOHEHTH! BIJIIOYAIOTCS B MITOTOBJICHHE KOPITYCa
BBICOKOTO AABNEHMA. JTH NPEAMETH SBAAIOTCA HOCTATOYHO BAKHBIMM C TOMKH 3PEHMI
§e30nacHOCTY M HANEHKHOCTH IKCILTYATALMM PEAaKTOPOB (M CIEAOBATENBHO, C TOUKH 3PEHUS
rapaHTHiiHBIX  00#3aTENBCTE M OTBETCTBEHHOCTH TOCTABIUMKE peaxktopa), 4Tofnl ux
MOCTaBKa BHE DAMOK OCHOBHOTO COTMIALEHHS O MOCTaBKE CAMOTO peakropa He cTana Gl
obbiuHol npakTukoi. [losToMy, XOTH OTACALHAS MOCTABKA ITHX YHUKAILHBIX, CHEHHATBHO
NPEeHABHAYCHHBIX H NOATOTOBICHHBIX, BAYKHLIX, KPYIHBIX W ACPOrOCTOALINK NIPEIMETOB He
obs3atensHo OyAeT paccMaTpMBATRCH Kak BbINAJAOmas w3 cdepbl WMHTEPECOB, TaKoH
Crocol NOCTABKY CHUTAETCA MAJIOBEPOATHBIM,




1.3.

1.4.

1.6.

1.7.

Mamnup! 115 3arpy3KH H BBIFPY3KH PEAKTOPHOTO TOILIHBA

ManwunystopHoe o0opyI0BaHHE, CHICIHATBLHO NPEHA3HAYEHHOE HIH NOATNOTOBICHHOE [Uis
3arpy3KH MM H3BJECHYCHHA TOIUIMBA M3 SJEPHBIX PEAKTOPOB, KAK OHM ONpEee/eHbl B
nynxre 1.1, BblE, KOTOPOE MOXKET HCHOIB30BAThCH, KOIAA PEaKTOp HAXOAWTCH T10]
HArpy3kol,  mnum  obnajgaeT  TeXHHYECKMMH  BO3MOXKHOCTAMH A8  TOYHOTO
MO3ULIHOHUPOBAHUS WM OPUEHTHPOBAHHSA, NMO3BOMASIOIIHUMH MTPOBOANHTL HA OCTAHOBJIEHHOM
peaktope cioxHbie paloThl MO nEperpyske TOIUIMBA, MPH KOTOPbIX 00BIMHO HEBOIMOKHbI
HENOCPEACTBEHHOE HADIIOACHHE WK NPAMOH JIOCTYIT K TOMAMBY.

PeakTopubie ynpasisiioniHe CTepRHH

CTEP}KHH* CHCHMAIBHO  [IPCAHASHAYMCHHBIC MWW  NOArOTOBJICHHLIE  JUid YHpapjicHus
CKOPOCTBIO PEAKLHH B AACDHLIX PCAKTOPAX, KAK OHH OTIpe/Ie/IEHb! B NMYHKTC 1.1. Beitne,

HOACHUTEJIBHOE 3AMEYAHHWE

Crona ke BKIOYAOTCH, [IOMMHMO HacTH, Normowamiuei HeﬁTF}QHb!, €¢ OIOpHBIC H
HOABCCHBIC KOHCTPYKINH, SCJIM NTOCTABKA NPOH3BOAHTCH Pasjic/ibHO,

Peaktopubie TpyOb1 BBICOKOTO 1aBJACHAN

TpyOGbr, KOTOpBIE CHENMANLHO NPEIHA3HAYCHD! WM NOATOTOBIEHB! 118 PA3MEILEHNA B HUX
TOTUIMBHBIX 37CMEHTOB M TEIUIOHOCHTENS TMEPBOTO KOHTYpa B DEakTtopax, Kak OHH
onpeiencHel 8 rnyHkre 1.1, senue, npu pabouem napienuu, npessiuaiomem 5,1 Mlla
(740 dyn1/KB. AKOHM),

Linpxonuennie Tpydnl

TpyBer wn cGopkn TPy M3 METATMYECKOTO LMPKOHHA WM €r0 CIUIaBOB, N0 BEcy
npeseiwaroine 500 kr B revenne M060ro 12-MeCHUHOro NEPHOIA, KOTOPBIE CHELHATLHO
MpeAHa3sHAYCHbI WK NOATOTOBICHDI 1718 HCTIONB30BAHMWA B PEAKTOPAX, KAK OHU OIPEAS/IeHb
B nynkre |1, Beile, M B KOTOPHIX OTHOWICHHE 10 BeCy radHus K LMPKOHHIO MEHBIE
uem [:500.

Hacocwt HEPBOro KOUTYDA TEHJOHOCHTEIN

Hacocs, crneumanbHo npenHasHa4eHHBIC WM [OArOTOBJEHHBIE A MOANEPXKaHWUSA
LIMPKY IALUHH TENIOHOCHTENA NEPBOTO KOHTYPA ANEPHBIX PEaKTOPOB, KAK OHH OTIPeIeNeHb! B
nynxre 11, spie.

HOACHUTEJIBHOE 3AMEYAHHE

Crneyuainio HPCAHABHANCHHBIC HAH NOANOTORICHHRBIC HECOCH MOTYT BKJHOYATH CJIOWHBIS,
YIIOTHOHHEIC WK MHOUOKPETHO VIUIOTHCHHBIC CHOTEMBl AU NPEACTBPANICHNMA YTCUKY
TCIICHOCHTENS  NEPBOTG  KOHTYDA, TePMETHYHBIC HACOCH ¢ HACOCH! ¢ CHCTEMaMu
RH%;}QEQJZ%%&Q% MACesL  3T0 ONpERECHAC KAcdeTed HACOCO0B, 4TTCCTOBAHHEEIX NO Kagecy
NC-1 uAK SKBHBANEHTHEIM cranapram.

b



2.1

2.2

Hesngepubie MaTepuaibl 418 peakTopos
Heilirepuii n Tsoxenan Boaa

Hedirepuii, Tsokenas Boga (okuch gedtepns) u moboe Apyroe coeamHeHue aeiTepus, B
KOTOPOM OTHOMICHHE jAefiTepus K aromam Bogopoaa npesbimaet 1:5000, npeanasznadentbie
AJIsL UCTIONTBb30BAHMS B SEPHBIX PeaKTopax, Kak OHM onpeefieHsl B nyHkre 1.1, Boiute, B
KonuuecTBax, npesbimiatommnx 200 kr atomoB Aeltepus Ui moGof 0AHOH cTpaHbI-
nofyuaress B redeHue j06oro 12-MeCssqHOro neproa.

Anepuo-uncrelii rpadur

[padur, umeromuil creneHb YMCTOTHI BBIE S5-MHUUTHOHHBIX OOpPHOrO JKBHBANEHTA, ¢
MIOTHOCTHIO Gonbiie wem 1,50 r/em’, npesHasHaueH il Ui HCTOb30BAHUS B SACPHBIX
peaKkTopax, Kak OHM ONpeje/eHbl B nyHKTe 1.1 Bbile, B KONMYECTBAX, MPEBBLIMIAIOLINX
3x10° kr (30 metpuueckux TouH) ang 060l 0aHOM CTPaHBI-ICJIYYATEN B TCUCHHE
moboro 12-MecquyHOro nepuoia.

HPUMEYAHHE

Hast uenell 9KCHOPTHOTO KOHTPOS MPABHTENLCTBO ONpeaessteT, OyaAyT M 3KCMOpPTHbIE
NapTUK COOTBETCTBYIOIETO BbIILICYKA3aHHBIM XapaKTepHCTHKAM rpadHTa HCTIOAL30BATLCS B
SAEPHBIX peaKTopax.

Yeranoskn s nepepaboTkn 001y4eHHBIX TOIIHBHBIX 3JIEMERTOB H 06opy1oBanHe,
CHENMHATLHO HPEIHAHAYCHHOE HJIH HOATOTOBJCHHOE I YTOT0

BBO/IHOE 3AMEYAHWE

[lpn nepepaborke 0O0yueHHOro AJEpHOTO TOIUIMBA MIAYTOHHIA M YpaH OTAEAAIOTCH OT
BBICOKOAKTHBHBIX NPOAYKTOR AS/ICHHS M IPYIHX TPAHCYPAHOBLIX 2iementoB. g takoro
pasfaeseHnst MOT'YT MCIIOJb30BATLCH PAsIUUHbBIC TEXHOJOrHYeckue npoueces. OgHako co
Bpemenem npouece "Tlypexc” cran nanbosiee pacnpocTpaHeHHBIM U MPUEMIEMBIM.  JTOT
NPOUECe BRKMOUAET pactropenne obaydeHHOTo SAepHOre TOTUINBA B a30THON Kuciorte ¢
MOCJICAYIOIMM  BbICEHUEM ypaHa, MIYTOHMS W NPOAYKTOBR JAeNeHUs SKCTPakumed
pactsopuTesiem ¢ nomouibto Tpubytundocdara B oprannueckom pasbasuresie.

SXHONOMMUECKHES OPOUSCCH! HE DAlIMYHBIX yeTaHoBKax Tuna "Tiypexc” anamoruumsl u
BKJIFOUAIOT!  M3MENBYCHHE OOAYUECHHBIX TOIUIMBHBIX 3/EMEHTOB, PACTBOPEHHE TOMAUBA,
IKCTPAKLMIC PACTBOPHTENEM H XDaHEHHE TexHosoruydeckofl wuskocru, MoxeT uMeTscs
TaoKe 0BOpy/oBaHME UIS TEMNOBOHM ACHWTPALMM HWIPATA YpaHa, KOHBEPCHMM HMTpaTa
TUIYTOHHS B OKHCH WAM METAN, 4 Takke s o0paborus MuIKUX OTXON0B, COAEmKANIMX
NPCAYKTHE ASSCHWA, A0 Nogy4enus Gopmbl, NPUroAHOA I8 HPOAOIIKHTENBHOTO XPAHEHHUS
win saxopowenus.  OnHako KOHKpeTHele THIel #  koHGmrypauus obopynosanus,
BBITIOMHAOMETO ITH  QYHKLMH, MOTYT pasnuyaThesd Ha DA3AHYHBIX YCTAHOBKAX THNA
“Tlypekc” no HECKOABKMM NpHYMHAM, BKJHOUYAS THIIBI M KOJMHECTBO 0BNYYEHHOTO AAEPHOTO
TOTUINBA, foAnekaulerc nepepaboTke, ¥ ApelAnonaraeMbil  OpOUECT  OCAKACHHS
H3BACKAEMBIX  MATEPHAIOB, a TaioxKe npuHimns  ofecneuenus  BesonacHocTH  #
TEXHHYECKOro 00CHYKUBAHNA, NPUCYIIME KOHCTPYKLMK JaHHOH 0BCTaHOBKH.

"Yeranoska  is nepepaborku ofNyuYeHHBIX  TOMUIMBHBIX  3AGMEHTOR"  BKIIOuUaeT
ofopyacBaHKE ¥ KOMIIOHEHTBL, KOTOpbie OOBLIMHO HAXOASTCH B NPAMOM KOHTaKTe
o6ayHeHHBIM TOILIMEOM M OCHOBHBIMH TEXHONOTHYECKUMH MOTOKAMM AEPHOT0 MaTepHaa

n DPOLOYKTOB ACACHMHA, 1 HETIOCPOACTRCHHO YIIDARAHIOT HMH.

L%
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OTH npouecchl, BKIIOYAS MOMHBIC CUCTEMBI Al KOHBEPCHH TUIVTOHHS M NIPOM3BOACTBA
METAMLINYECKOTO TYTOHHA, MOTYT OBITh MIASHTH(GULIMPOBAHLI 1O MEpaM, NPUHUMAEMbIM
Ui APCOTBPALICHHS  ONACHOCTEH B CBA3H C KPHTHHHOCTRIO (HAnpUMep, mepami,
CBA3AHHBIMK C reomeTpueil), obayuenneM (HanpuMmep, NMyTeM 3aiUThi OT 0OayueHHs)
TOKCHYHOCTLIO (HANPHMED, MePaMH N0 YASPKAHHIO),

[lpeamersr 060py10BaHKS, HA KOTOPbIE, KAK CYHTACTCH, PACTIPOCTPAHAETCA 3HAUEHHE (pPasbl
"u 000pyIOBAHKE, CNEUMATLHO NPEIHA3HAYEHHOE WIH NOATOTORNeHHOe" 118 nepepaboTku
00yYeHHBIX TOTUTHBHbBIX A€MEHTOB, BKIOYAIOT!

Mawnnbl 419 pyOKH 00/1y4eHHBIX TOHIHBHBIX 3J1€EMEHTOB
BBOJHOE 3AMEYAHHE

D10 obopyloBaHue HMCHONB3YETCH I8 BCKPHITHS  ODOJOYKM  TOMIMBA ¢ LEJBIO
MOCEAYIOWEro  pacTBOpeHus 0OJYYEHHOIO SACPHOrO  Marepuana. Kak npasuno,
HCTIONB3YIOTCA CNICHHATEHO NPEAHA3HAYEHHBIS, CKOHCTPYUPOBaHHbIE A pyOKM MeTania
YCTPOHCTBA, XOTS MOKET HCNONL30BATLCA W Gosee copepiuerHoe 0bopya0BaHue, HanpuMep
fasepsl.

Hductanimonno  ynpasisemoe  00OpyJAOBaHHE, CRNCUMAILHO  NPEAHAZHAYEHHOE  WiH
MOArOTOBACHHOS IS UCNIOJIB30BAHKS HA YCTaHOBKe 1o nepepaboTke, Kak oHa onpeleneHa
BBILIE, JUIA pe3ku, pyOKM wiam wapesku cOOpOK, Ny4KOB WM crepikHeil 06yYeHHOTO
ANEPHOTO TOTIHBA.

Ancconnpepnr
BBOJIHOE 3AMEYAHHWE

B aucconpeepbt 00bitHO focTynaeT uamedbdyeHHoe orTpaboTaBuiee TONIMEO. B 3THX
Ge30MacHbIX C TOUKM 3PEHMA KPUTHUHOCTH pe3epByapax oOJyYeHHbIH %epHbIil MaTepuan
pacTBOPAETCH B a30THOM KHCHoTe, M ocraroiimecs oOpesku o60f04eK BHIBOAATCA H3
TEXHOIOTHYECKOTo MOTOKA,

besonacueie ¢ TouKM 3peHMs KPHTHYHOCTH peiepByapsl (HANpUMep, Maioro aMamerpa,
KONBUEBBIE WM NPAMOYIONbHBIE PE3CPBYaphi), CHELMANLHO OPEJHASHAYCHHDBIE HIH
NOJrOTOBNEHHBIE /1 MCTIONB30BAHMS HA YCTAHOBKE N0 nepepalboTke, Kak OHH ONpeIe/eHbl
BBILE, IS pAacTBOpEHnA OONYHEHHOTO  SJIEPHOTO  TOIUIHBA, KOTOpbie CcrnocoGHbI
BBIICPKHBATL FOPAMYIO, BLICOKOKOPPOBHOHHYIO IKMAKOCTH W MOIYT JAHCTAHLMOHHO
3ArpyXaThCd W TEXHUUYECKH OGCAYRUBATLCAH.

IxerpakTopsl 5 000pYAOBAHEE 1% IKCTPAKUHE PACTROPHTENEM
BBOJHOE 3AMEYAHHE

B askcrpaktopsl ¢ pacTsopuTeNeM IOCTYNAeT Kak pacTBop OBNYHEHHOTO TOMAMBA W3
AMCCONLBEPOB, Tak ¥ OpraHMuecKkuil pacTBOp, ¢ NOMOLUBIO KOTOPOrO PasjenssOTes ypaH,
TUTYTOHMH ¥ npoaykTer nenenns. Obopynosanue 14 SKCTPaKUUK PACTBOPUTENIEM 0BBIYHG
KOHCTPYHPYETCS Takum ofpazom, 9T00bI OHO YIOBJICTBOPIO KECTKUM JKCTLTYATALHOHHEIM
TpeboBanuaM, TAKUM, KaK JUTMTeABHBIH Cpok ciyxOsl 6e3 Texnanueckoro obCiymKuBaHHs
WITH JIErKas 3aMEHAEMOCTS, TIPOCTOTA B 3KCIUIYATalM M YIIPABASHUH, A Tarke rHbKocTs B
OTHOWISHUH HIMEHEHNT TAPaMETPOB NpoLecea.
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CreunanbHo npeiHasHaueHHble WA NOATOTOBJICHHBIE JKCTPAKTOPHI ¢ PACTBOPHTENEM,
TAKHWE, KAK HACAJ0UHBIE WM TTYJIBCALIMOHHBIC KOJIOHHBI, CMECHTE/ILHO-OTCTOHHbIE annaparsl
MM UeHTPOOE KHblE KOHTAKTHBIC annapaTbl Ul HCHOAL3OBAHMS HA YCTAHOBKE 1O
obpabotke 00/MyYEHHOTO TOMAMBA.  DJKCTPAKTOPhI C PacTBOPHTENEM JOIKHBI ObITh
YCTOHYMBLL K KOPPO3ZHMOHHOMY BO3ASHCTBMIO a30THOM KHCIOTBL.  DKCTPAKTOPBI ¢
pacteopurenem OOBIMHO H3IrOTaBIMBAKOTCA ¢  COGMIOAEHUEM  UPE3BBLIYANHO  BBLICOKHMX
tpeCoBanuil  (BIOYas  [PUMEHEHHE CHCUMATBHBIX  METOAOB  CBApKH, MHCNEKUMI,
obecneyenne 1 KOHTPOJIb KAYECTBA) M3 MAOYIIEPOAHCTBIX HEPIKABEIOMX CTAIeH, THTAHA,
LHMPKOHHS WK IPYTUX BbICOKOKAYECTBEHHBIX MATEPHATIOR,

XUMHYECKHE Pe3ePBYAPHI VISl BLIICP/KHBAHAS HAH XPAHEHAH
BBOJIHOE 3AMEYAHHUE

Ha orane okerpakumm pactBoputesiem o0pasyioTcss TPH OCHOBHBIX TEXHOIOTHUECKHX
NOTOKA SKMAKOCTH.  Pesepsyapbl uis BBUISPKMBAHWA WM XPAHCHHS HCMONL3YIOTCH B
AanbHeHweit o6paboTke BCeX TPEX MOTOKOB CACAYIOUAM 00pasom:

a)  pacTBOp MMCTOrO a30THOKMCIIONO ypaHa KOHLEHTPUPYETCH  BbINIAPUBAHHEM W
MPOMCXOJAUT fIPOLECC ACHHTPALMH, 1€ OH MPEeBPallacTes B OKCHA ypaHa. DToT
OKCH/L TOBTOPHO HCTIO/IB3YETCH B SIIEPHOM TOMIMBHOM LIMKIIE!

b)  pacTBOp  BBICOKOAKTHBHBLIX TPOJAYKTOB  JielieHus  0OBIMHO  KOHLEHTPUPYETCs
BLINTAPUBAHMEM W XPAHUTCH B BWIE KOHUECHTPHPOBAHHON JKMAKOCTH.  JTOT
KOHLECHTPAT MOKET BROCASACTBUM NPOHTH Bhinapusanue uin ObiTh npeobpazoBad B
dopmy, NPUTOAHYIO T8 XPaHEHHA WK 3aXOPOHEHM;

c) pacTBOp YHCTOrO HUTPATA IIYTOHMS KOHUEHTPHPYETCA M XPAHHUTCS 0 MOCTYIUICHHS
Ha Aa7NbHEHUIME ITalbl TEXHOJIOTHYECKOro nipotiecca. B wactHocTH, pesepsyapsl 1
BBLIACP/KHBAHMS MM XPAHEHHS DPACTBOPOB [UIYTOHHS KOHCTPYMPYIOTCH  Takum
obpasom, 4To0bl H30EKATL CBABAHHBIX C KPUTHUHOCTHIO NPOBieM, BOZHHUKAIOIMX B
PE3YALTATE HIMEHEHHH B KOHUSHTPALMH A GOPME JaHHOrO NOTOKA.

CreumnanbHo NpeiHa3HAYeHHbIE HIIH MOINOTOBICHHBIC PE3ePBYAPbI 1 BLIACPKUBAHUS HIH
XPAHCeHWA I MCDIONB3OBAHHR Ha ycraHoBke 1o nepepalorke obAYHEHHOIO TONIHBA.
Peseppyapbi  uis  BLIACPHMBAHMS MM XPAHeHMS  JO/UKHBI  ObITh  VCTOHYMBEI K
KOPPO3HOHHOMY BO3ACHCTBHIO 430THOH KMCJIOTHL. PelepByaphl AiS BBUICPKUBAHMA WK
XpaHeHus OOBIMHO WM3MOTABIMBAIOTCA M3 TAKMX MaTepHaioB, KAK MAIOYIIEPOIHCTLIE
HEPIKABCIOLINE CTATH, TUTAH WK UMPKOHHHA WIH APYTHE BBICOKOKAYECTBEHHBIC MATEPHATILL,
PesepByapbl is BLIACIKMBAHHA WAM XDAHEHHS MOTYT ObITh CKOHCTPYMPOBAHBI TAKHM
obpazom, 4TOOBI MX DKCIAYATAUMA M TEXHMYECKOe OGCAYMKHBAHWE TNPOM3BOAMINCE
AHCTEHLMOHHO, M MOTYT WMETh Clieflylomue oCcoOESHHOCTH C TOYKM 3peHus KOHTPO/A 3a
FASPHON KPUTHHHOCTRIO!

Gophsill IKBUBATICHT CTEHOK WK BHYTPEHHHX KOHCTPYKUMI paBeH no Mensieit Mepe
2%, nubo

et
ot

UMTHHAPHYECKHE PE3CPBYAPB MMEIOT MAKCHMAIbHBINR HaMeTp
aubo

[

3} nipAMOYIOfibHBIE MM KOJBUEBOH PEe3epBYAD MMEET MAKCHMAILHYIO LHPUHY 75 MM

{3 moiiua).
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CucTeMa KOHBEPCHH HHTPATA NIYTOHHS B OKCHJL
BBOJAHOE 3AMEYAHHE

Ha OonpwmncTBe ycraHoBOK 110 nepepaloTKe 9TOT KOHEYHBIH JIPOLECC BKAIOHAET
KOHBEPCHIO PacTBOpa HMUTPATA TUIYTOHHS B JABYOKMCH TUIYTOHHS. B 4MCI0 OCHOBHBIX
onepauMi  3TOrO  fpouecca  BXOJAT XpaHEHHE H  KOPPeKTHPOBKA  HCXOAHOIO
TEXHOJIOIHYECKOTO  MaTepHalia, OCaKISHHE M pasieiicHHe TBEpAOH M kuakoi dasbl,
npokanusaHue, obpalieHHe ¢ MAPOAYKTOM, BEHTHASUMs, obpalieHue ¢ OTXOJaMH M
YNpaBiAeHHE MTPOLECCOM.

33%’!KﬁyTin‘ CHCTCMBL, CIICUHMAIBHO NPCHASHAYCHHDBIC WIH NOATOTORACHHBIC A1 KOHBEPCHH
HUTpATa TAYTOHHWA B OKCHA TUIYTOHMA, B YaCTHOCTH, OéOp}‘QGB&HHb!% TaKumMm Dﬁpas’om,
q100b1 w3bekats HOCTHIKCHUA KPUTHYHOCTH ¥ PAdHAIHOHHBIX 3(;){1361{’1‘{}8, a TAKKE CBCCTH K
MHHHMYMY ONMACHOCTH, CBA3BAHHBLIC ¢ TOKCHYHOCTBIO.

Cucrema KOHBEPCHH OKCHAA IJIYTOHHS B METAJLI
BBOJIHOE 3AMEYAHUE

DTOT npouece, KOTOpbiii MoxkeT GbITh CBA3aH C yCTAHOBKOH Mo mepepaboTke, BKIIOYAET
(ropuposanne  ABYOKHCH IUTyTOHMSA, OOBIMHO ¢ TIPUMEHEHMEM  BBLICOKOAKTHBHOIO
GTopucToro BoA0poaa, ¢ UEAbIO noiydeHus GTOPUIA MIYTOHMS, KOTOPbIH BIOCHEACTBUM
BOCCTAHAB/IMBACTCA ¢ TOMOUIBIO  METAUIMHECKOrO  KalbilMd  BBICOKOW YMCTOTHI IO
MOAYHEHUS METAIMHECKOrO TUIYTOHMS M (QTOpUAa Kaldbuud B BMJAe wiiaka. B umcio
OCHOBHBIX ONepauuii  AaHHOrO [poLecca  BXOIT: dropupoBanne (Hanpumep, ¢
npuMeHeHneM o00OpYI0BaHMA, COAepKaLLEro OGIaropoHble META/UIbl WM 3aUIMIIEHHOrO
MOKPBITHEM M3 HMX), BOCCTAHOBJSHHE METANA (HANpHUMeEp, ¢ NPUMEHEHHEM KEPaMHYECKNX
THIJIEH), BOCCTAHOB/IEHHUE wNaka, ofpalieHne ¢ MPOAYKTOM, BeHTWdLms, obpalueHue ¢
OTXO/IAMH W YIIPABACHHE MPOLECCOM.

3aMKHYTBIE  CHCTEMBI, CHELMANLHO  [IPEAHAZHAYCHHBIE WM [OArOTOBICHHBIE  JUIS
MPOH3BO/CTBA METATHYECKOTO TIIYTOHMA, B 4ACTHOCTH, 000PYAOBAHHBIE TAKUM 06pazom,
4100k M30eKaTh JOCTHKEHIA KPHTHHHOCTH M PAAHALMOHHBIX 3D (EKTOB, a TAKKE CBECTH K
MUHHMYMY OTTACHOCTH, CBI3AHHBIE C TOKCHYHOCTLIO,

Yeranosgy 18 BIroToBieHEsS TONIRBHLIX 2IeMeToR

“YeTanonka Uig HIrOTORNSHES TONANBHLIX eMenTon” BrmouaeT obopy noBatine:

a} KOTOpoe OOBIYHO HAXOAMTCS B HENOCPEACTBEHHOM KOHTAKTE ¢ TEXHOIOTHMUYSCKUM
HOTOKOM AASPHOTO MaTepnana Win HenocpeacrsenHo ofpabarwmsaer ero, wim xe
YIIDABAAEST UM, HITH,

b)  KOTOpoe repMeTHIUpPYET SACPHLI MATEPHAN BHYTPH 060N0UKM,

YeranoBkn Aas pasiesenus HIOTOHOB ypaua u obopyIoBanne, KpoMe aHAIATHIECKAY
HpuOOPOs, CHENBAILEC NPEAHASHAYEHHOE HIH NOATOTOBICHHOE A/ ITOIO

Hpeamersi 06opyaosanusd, Ha KOTOPBIE, KAK CUMTASTCS, PACTIPOCTPAHAETCS 3HAYEHHUE (DPashl
"obopynoBanne, KpoMe aHAIMTHYECKHX NPUOOPOB, CHEUMAIBHO [PeHASHAYEHHOE WIH
NOArOTORAEHHOE" 174 pasjeneHa H30TONOB YpaHa, BKmouaoT B ceba:
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Iazosnie nen’rpmbym H Y3Jbl H KOMNOHECHTHI, CHCHHAIBHO HPCAHASHAYMCHABIC HJIH
BOATOTOBJCHHDBIC IJIS HCHOJIL30BAHUNA B ra3oBhIix nerrfpmpyrax

BBOJHOE 3AMEYAHHE

I"asosas uenTpudyra oObIYHO COCTOUT U3 TOHKOCTEHHOTO(bIX) HMIMHAPA(OB) IHAMETPOM OT
7S mm (3 mrofima) a0 400 mm (16 10AMOB) ¢ BepPTHKAIBHON LEHTPATbHOH  OCHIO,
KOTOpbii(e) nomeweH(bl) B BAKYYM M Bpaliaetcsi(l0TCsH) ¢ BBICOKOH OKPYKHOH CKOPOCTBIO
nopaaka 300 m/c mnm Bonee. s aoctikeHus OoJbIION CKOPOCTH KOHCTPYKLMOHHbIE
MATEPHANL! BPAAIOIMXCA KOMIIOHEHTOB JIOJDKHBI MMETh BBICOKOE 3HAMEHME OTHOLIEHMS
NPOYMHOTTH K IOTHOCTH, 4 poTopHas c6opKa H, C/eA0BATEILHO, OTASbHBIC €€ KOMITOHEHTh
JAOMKHBI  U3TOTOBAATECH  ©  BBICOKOH CTENEHBI TOUHOCTH, uToObt pazdananc Gl
MHHHMaABHBIM. B otnnume ot apyrux ueHtpudyr rasoras uentpudyra ans oforamenns
ypana MMeeT BHYTPH DOTOPHOH kamepsl Bpamawomyrocs(uecs) neperopoaky(u) B dopme
JMCKA M HENOABHKHYIO CHCTEMY Nnojauu W oTBoja rasa UF,, coctosugyto no MeHbinelt mepe
W3 TPeX OTACNBHBIX KaHaloB, ABa M3 KOTOPHIX COSIMHEHB! C JONATKAMH, OTXOASUIHMH OT
ocu poropa k nepudepuitnol yacTu poTopHoil KaMepbl. B BakyyMme HAXOAUTCH Takike paj
BAKHDLIX HEBPALIAOLIMXCA S/IEMEHTOB, KOTOPbIS, XOTH U UMEIOT 0co0YI0 KOHCTPYKLMIO, He
CHOMKHBL B WITOTOBJAEHHHM M HE M3TOTOBAMIOTCS M3 VHMKAABHBIX  MATEPHASOB,
Lenrpudyxnas ycranoska, oanaxo, tpebyer 60abLION0 YHCAa 3THX KOMIOHEHTOB, TAK 4T0
MX KOJTMUECTBO MOKET CAYKHThL BAXKHBIM HHAMKATOPOM KOHEUHOTD MCTIONL3OBAHNS,

Bpamaomnecs KOMIOHEHTHI
a) Honseie poropueie cbopru:

TOHKOCTEHHBIE  UMAMHADPBL  MAM  PAA COCJMHEHHBIX MEKAY CcoBOH  TOHKOCTEHHBIX
LMJIMHPOB, M3FOTOBJSHHBIX M3 OZHOrO win Dojiee MATepHANOB ¢ BBICOKMM 3HAYEHHEM
OTHOMICHHA IPOUHOCTH K NIOTHOCTH, viasanneix B [HHOACHHUTEJIBHOM 3AMEYAHWH «
Hacrosemy pasaeiny.  Coeamnenme HWIHHAPOB Mexay coO0OH OCYHIECTBISCTCS NpH
nomMou rubkux cuabGOHOB WM KONEL, OnucanHelx B wactu 5.1.1. ¢) mike. CoBpanublii
poOTOp MMEeT BHYTPSeHHICIO{ME) neperopoiky(#} “ KOHUEBLIE VI/bl, OIMCAHHBIE B
gactax 5.1.1.d) m e) nmke. Onnaxo nosnas cOopka MokeT ObITh MOCTABCHA 3AKA3YUKY B
4acTUHO coOPaHHOM BHIE.

by Portopasie 1pyGern

CrneunanbHo NpeHAasHAYEHHBIE WMAKM NOJANOTOBACGHHBIE TOHKOCTEHHBIE UWIHHAPH C
TonuHOW credkn 12 mm (0.5 mofima) wnu mendee, auamerpom oT 75 mm (3 moiima) g0
400 mm (16 m0fiMOB), HITOTOBJEHHBIE W3 OJHOrG Win 0ONEe Marepuanos, HMEHONIMX
BLICOKOE  3HAYEHWe  OTHOMIEHUS  NPOMHOCTH K NJIOTHOCTH,  VKa3aHHBIX B
NOACHHUTE/IBHOM 3AMEYAHWM « nacroswmemy pasaeny.

¢} Konsua uns cunsdonnt
KoMnoHeHTs!, crietMansHO MpeAHa3HAYEHHDBIC Wik NOATOTOBACHHbIE A8 CO3AAHUA MECTHON
onopsl Ads poropuo#t TpyOGel mam coeammenus paga portopubix Tpy6.  Cwisdiossi
npeacrasnsioT cobofl KOpOTKHE UMAMHADB! ¢ ToMmuuHoH crenxy 3 mm (0,12 godima) uim
menee, anamerpom o1 75 mm (3 moiima) no 400 My (16 mofimos), umerciinx oann rodp ¢
MSTOTOBRMEHHBIE W3 OJHOPC M3 MATSDHANOB, UMSIOHIHX BBICOKOE 3HANEHHS OTHOILEHHA
NOOYMHOCTY K DACTHOCOTH,  ykasamdeix B [HOACHMWTEJABHOM 3AMEYAHHM

HECTORUHISMY pazjieny.

ok



dy  leperopoaxu:

Komnonentel B Qopme amucka amamerpoM ot 75 mm a0 400 mm (o1 3 a0 16 woiiMos),
CNEUNANBHO TPeHAZHAUCHHBIC WM TOATOTOBJICHHBIC VI YCTAHOBKH BHYTPH POTOPHOM
TpyObl  HEHTPH(YIH ¢  UeNbK  M30JMPOBATH  BLINYCKHYIO  KaMepy OT  [J1aBHOM
PA3ACAUTENBHON KaMepb! M B HEKOTOPLIX CHAYYAAX JUIS VAYHILEHUs LHpKyasumy raza UF6
BHYTPH I71aB8HOH pasaenuTensHol KaMepsl pOTOPHOH TpyObl M H3TOTOBACHHBIC H3 O/IHOTO H3
MATEPHAIOR, HMEIOUIMX BLICOKOE 3HAYCHHE OTHOWICHUS [POYHOCTH K  TIOTHOCTH,
ykasannbix B [TOSCHHUTEJIBHOM 3AMEYAHWMU k nacrosuemy paszaeny.

e} BepxXHHe/HIKHME KPbILIKK,

Komnounentet B hopme aucka auamerpom ot 75 mm (3 moiima) no 400 mm (16 moiimos),
CHICUHANLHO TIPEHA3HAYEHHEIC WM [OAFOTOBACHHBIC TakuMm obpazoM, uTobbl TOYHO
COOTBETCTBOBATL AMAMETPY KOHLIOB POTOpHOM TpyOrt n Gnarosaps sromy yaepkusars UF
BHYTPH €e. DTH KOMNOHEHTBI HCTIONB3YIOTCH VISt TOTO, YTOOB! NOAACPIKUBATE, YIAEPKHBATE
HAK colepiarh B cede Kak COCTABHYIO 4acTh 3CMEHTHI BEPXHErO MOAMMIHUKA (BEpXHss
KPBILIKA) MM CAYKWTH B KAueCTBE HECyWeH 9acT  BPAINAIOUIMXCS  31eMEHTOB
SACKTPOABHIATEN M BJIEMEHTOB  HMWKHErO  NOJUMMHWKA  (HMKHAS — KpbllIKa), W
HAFOTOBAAIOTCA W3 OJHOIO M3 MATSPHANOB, HMEIOUIMX BLICOKOE 3HAYCHUE OTHOLIECHM
NpOYHOCTH K WIOTHOCTH, vKasaHuwix B [HOACHUTEJIBHOM 3AMEYAHMHU «x

HACTOSIIEMY pa3ieny.
MNOACHUTEJIBHOE 3AMEYAHHWE
JLnst BpalnaromMxes KOMIOHEHTOB UEHTPHDYT UCHOAB3YIOTCS CHEAYIOLINE MATEPHAbI:

a) Mﬁp’f%?ii‘HTHO&TE&pE%@BmG CTAM, UMEIOUINE MAKCHMATbHLIH NPee]  NPOUHOCTH Ha
pacTskenue 2.05 x 10”7 H/m” (300 000 dyn1/ke. atoiim) win Gonee:

b)  amoOMuHUEBBIE CIUIABBL,  UMEIOLIME MAKCHMAjdbHbId  (peies NpoYHOCTH  Ha
; S iyl , .
pactsxenue 0,46 x 107 Hiv™ (67 000 dywur/ke. aroiim) wm Gonee;

¢y BOJAOKHHCTBIE (HUTENOAOOHbBIC) MaTepualibl, NPHUCOAHBIE /I8 HCHONB30BAHUS B
KOMIIO3UTHBIX CTPYKTYPaX # MMEIOHIHE 3HAYSHHS YACIBHOIO MOAYAS YIPYrocTy
123 x 10°m win %mee M MAKCUMaBHOrO YASNBHOrO TMpeleia NPO4HOCTH Ha
DACTAKEHHE %3 10° nan Gosee ("yaenbubiit MOZYItb YIIpy yrocti” - 310 MOAYAE
WOura 8 H/w’ , JeneHnbif Ha yaensHbill Bec B H/M';  “makcumansHbil yaensHbli
npefesi NPOYHOCTH HA pacTikenue” - 370 zmﬁuma,zm&iﬁ npeses NPoOYHOCTH HA
pactskenue B H/m®, senennbiil na yaensusiii sec B H/m'.

Crarpgecitne KOMEOHEETYE
al TloAunuuKy ¢ MarsTaol NOARSCKoH;

CrietManbHO NPeiHa3HAYCHHLIE WIH NOAOTOBNCHHDIE NOUIHAKOBBIE V3B, COCTOAIIHE
M3 KOMLLEBOro Marnwra, nojaseuiennoro B obofime, conepxkamedi neMndupyoulyio cpeay.
Oboiima wsrotasnupaercs 3 crofikoro k UFg wmarepuana (em. [IOACHUTENBLHOE
SAMEYAHHE « pasneny 5.2.). Maruur COCAMHAETCH ¢ NOMIOCHBIM HAKOHEHYHWKOM HAH
BTOPbIM MarHMTOM, YCTAHOBISHHBIM Ha BepxXHell kpoiiuike, onucanuolt B pazjene 5.1.1. e).
Maruut MokeT umeTs (GopMy KONbUa ¢ COOTHOMICHWEM MENULY BHELIHMM M BHYTPEHHUM
AHAMETDAMM, MEHBINM W pasHeiv 1,601, Maruur  wmomer umers  dopmy,
obecrieunsaoumyio HadanbHyw nponauaemocts 0,15 Mw/m (120 000 eannnyy CI'CY wan
Gonee, waM octaTouHylo HamardudeHnocts 98,5% wnu Gonee, wau  npouIBeAcHHE
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MHIYKLMH HA MaKCUMaNbHYIO HanpskeHHoeTs nons Gonee 80 k/lw/m’ (107 I'e.D). Kpome
O0bIYHBIX CBOHCTB MaTepuaja, HeoOXOAMMBIM TIPEABAPHTEILHBIM YCIOBHEM SIBJIACTCH
OrpaHHYeHre OueHb MaibiMH aonyckamu (Menece 0,1 My mm 0,004 mofima), orknonenus
MaArHWTHBRIX ocell oT reoMerpuueckux ocell i obecneuenne o0coBoH roMoreHHocTH
MaTepHana MarHuTa.

by  Hommwmnuuxw/ nemndepst:

CrieunanbHo NpeAHasHaueHHple MAM MOATOTOBJICHHBIC TMOALIMITHUKH, COACp/KallMe y3en
OCB/YNAOTHHTENLHOE KOJIBLIO, CMOHTHPOBaHHBLIH Ha Aemidepe. Ock 00bIMHO NpeAcTaBaseT
cobolt Bast M3 3aKaNCHHOM CTAIH ¢ OJHUM KOHLOM B dopme nonycdepsl, ¥ co cpeacTBaMu
NOACOCAMHEHMS K HIKHeH Kpblluke, onucaHHoH B pasaene 5.1.1.e), va apyrom. Ban,
O/JIHAKO, MOKET ObiThb COEAMHEH C FMAPOAMHAMMYECKHM noammnaukom. Konwlo umeer
dopmy Ttabretkn ¢ noaycdepuyeckum yrryOiaeHHeM HAa OMHOW [OBEPXHOCTH.  JTH
KOMIIOHEHTBI 4aCTO MOCTABASIOTCS OTACABHO OT Aemrdepa.

¢) MoseKkyaspHbIe HaCoChI:

CrienuaibHO NpeAHa3HAYCHHBIC WK TNOAFOTOBICHHBIC (MIHHAPB! C BHITOYEHHBIMH WIIH
BbIIABACHHBIMM  BHYTPH  CIIMPAJbHBIMH - KaHABKAMM M C  BBICBEPJICHHBIMH  BHYTPH
orsepcTHaMH.  TUnoBpIMM pasMepamu ABISIOTCS CACAYIOUME. BHYTPEHHMH AMaMeTp OT
75 mm (3 moiima) o 400 mm (16 grotimoB), Tommmna crenku 10 My (0.4 mroiima) wnm
Bosee, ¢ AMHOM, paBHOI anamerpy win Gosbine. KaHaBku 00bIMHO UMEIOT NIPSIMOYTOIbHOE
nonepeynoe cedenue v rybuny 2 My (0,08 moiima) win Gosee,

d)  Crarops! gBurarenei:

CrieumaibHO NpeHasHA4eHHbIE WM MOATOTOBACHHBIE CTATOPLI KOJLLEBOH (Gopmbl s
BBICOKOCKOPOCTHBIX MHOTO(AasHeiX MHCTEPE3UCHBIX (MM PEAKTHBHBIX) MICKTPOABHIaTE I
MEPEMEHHOTO TOKA IS CHHXPOHHOH paboTel B YCIOBHIX BakyyMa B JManasoHe 4actoT
600-2000 I'u » B ananasone mourocted 50-1000 BA. Cratopbi coCTOAT M3 MHOTO(A3HBIX
0OMOTOK Ha MHOFOCTOWHOM JKEE3HOM COPJACUHHKE C HU3KMMM NOTEPAMM, COCTOALIEM H3
TOHKHMX 111acTHH, 00brHo Toanmaol 2,0 MM (0,08 moliva) unn menee,

e} Kopnyca/npuemuuey ueHpudyru

KomrionenTe:, cneuuanbio fpeHasHalueHHbIe WK TOJIPOTOBISHHBIE /A PasMEIEHHA B
nux cOopin potopuoit TpyOwr razosoil uewipudyrn.  Kopnye coCcTOMT U3 KECTKOro
uMauHApa ¢ ToaumHON credkn Ao 30 mm (1.2 molima) ¢ npeunsuonao obpaboranHbiMu
KOHLAMHW Ui YCTAHOBKH MOALIMIHHKOB ¥ C OJHHM WIM HECKOAbKHMY biaHuam# s
vmontaxa.  U6pabGoranHsie KOHUB! NapaisiebHbl APYr APYFY ¥ [EPHEHAMKYJISPHBE
nporonsHel ocu uuauHapa B npenenax 0,05 rpagves wim menee.  Koprive momer Taxxe
HpeAcTaBiiaTs CO0OH KOHCTPYKLMIO SYEHCTOFO THNA [JIF PASMEHICHWS B HEM HECKOMLKHX
poropubix Tpy6., Kopnyca u3roTasimBaioTes U3 MaTepuasion, xopposnectofikux & UFy, win
3BIIMINAIOTCA NOKPLITHEM W3 TAKHX MaTepHAIOB.

13 Josyunou:

CrieunanbHo NMpeHA3HAYCHHBIC WIN OATOTOB/ICHHBIE TPYOKH BHYTPEHHUM JHAMETPOM 10
12 mm (0,5 mrofima) ans m3eneuenns rasa UF n3 poropro#t tpy6s no metoay tpy6xu [uro
(r.e. c oTBEepCTHEM, HAMPABICHHLIM Ha KPYFOBOH NOTOK rasa B poTopHO# Tpybe, K npuMepy,
nocpenctTsoM wirnba KOHUA pPajHaibHO PAacnioNOKEeHHON TpyOKH), KOTOpBIE MOMKHO
NPUKPENHTL K LEHTPANBHOH CHCTEME H3IBAeHeHHs rasa,  TpyBku WIroToBieHb 3
Matepuaios, kopposuectolikux k  UF,, HAM 32iMHMIAI0TCS  TOKPBITHEM M3 TaKMx
METEPHATIOR.
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Cuennaibno OpeIAa3sHaveHubie BIH HOArOTOBJEHHBIC BCHOMOTaTe bHbBIE CHCTEMD,
oBopvaOBANNEe H KOMIOHEHTH! /Bl HCHOAL30BAHAY HA razonenTpudyRuol yoraHoske
o oboramennio

BBO/IHOE 3AMEYAHHWE

BenomorarenbHbie CHCTEMbI, 000pYIOBaHNE W KOMITOHESHTHI Fa30UeHTPHDYKHOH YCTaHOBKH
rio oGoramenio npeactapigioT cobolt cucTemer yoTanosky, neobxoanmere s nogaun UF,
B UeHTPUGYIH, Ul CBS3M OTHENbHBIX HeHTpHdYr mexay coboi ¢ uensio obpazoBaHus
Kackagos (unm crynenefl), urober poctuus Gojee BeicOKoro oboralieHuss M H3BIEHD
"npoaykt” u "xsoctel" UFg w3 uentpudyr, a taxke obopynosanue, HeobXoaumoe s
ripuBeieHNs B AeHeTBHe HEeHTPUDYT WiIK UIs YIIPABICHUS YCTAHOBKOH.

OGpruno UF, uenapsieress U3 TBEPABIX BEHISCTB, MOMELUICHHBIX BHYTPH [0J0TPEBACMBIX
ABTOKJABOB, W nojaetcs B razoobpaszHoll dopme K uUeHTPHDYIAM  Hepe3s cHCTEMy
ko/ekTopHpIX TpyBonpopoaor kackaaa. "llpoayer” u "xeocrwet” UF,, nocrynamnomue uz
ueHTpudyr B BHAe ra3000pasHbiX NOTOKOB, TAKKE MPOXOAST HEPE3 CHCTEMY KOICKTOPHBIX
TpyGONPOBOAOB KAcKadd K XOJNOAHBIM AOBYUIKAM (paboTaroiivM NpH TeMIepaType OKoo
203 K (-70°C)), rae oHM KOHASHCHPYIOTCH M 3aT€M NOMEIIAOTCs B COOTBETCTBYIOUIHE
KOHTEAHEpH /N8 TPAHCIOPTHPOBKH WM XpaHeHHs. TaK Kak YCTaHOBKA 110 oGOrameHHo
COCTOWT M3 MHOTHX  Thic#4  LeHTpudYr, cobpaHHpix B KACKa/(sl, CO37a10TCH
MHOTOKH/IOMETPOBbIE KOIEKTOPHBIC TPYOONPOBOIBI KACKAA0B ¢ THICHAYAMH CBAPHBIX 1IBOB,
NpHYEM  CXeMa OCHOBHOH  HacT¥ MX  COQJMHEHWH  MHOrOKpaTHO  noBTOpAeTCH.
OGopyaosanue, KOMMNOHEHTEI W cucTeMbl  TPyOONpOBOAOB  M3rOTABAMBAIOTCH ¢
cobmoaeHHeM BRICOKMX TpeOoBaAHUN K BAKYYM-TITOTHOCTH ¥ vucToTe 06paboTriy.

Cuerempl nojaun/cucremsl orBoaa "npoaykra” u "xsocros”

CrienmalibHO  TIPEHA3HAYSHHBIC WM MOATOTOBACHHBIE TEXHOJIOIHYECKHE  CHCTEMBI,
BIJTIOYAOLIHE:
NUTAIOUIME aBTOKIABK (WM CTaHLHuM}, ucnonssyemsle A noaasn UF, B wackans
uentpudyr npu aasnennn xo 100 klla (15 gyur/ke. aoim) u npu ckopoctd | kr/y
win Gonee;
aecyGnumatops: (WiM XOTOAHBIE TOBYIIKM), MCHOAb3yeMble 1% Beipeaenus UFg n3
xackajos npu nasaenmn o 3 klla (05 dyvur/ke moliv). JdecyGnumaropst criocoBun
oxsaskaarses 10 203 K (-70°C) w narpesarscs no 343 K (70°C);
cranumpu  “npoaykra’ w "xsoctos”, wucnonssvemsie s nepemenienns UF, B
KOHTEHHEPLI
Ora ycranoska, obopyosasne d TpyOONPOBOAR! NOAHOCTLI) W3PCTABAMBAIOTCA M3 CTONKNMX
x UFg marepmanos anm samuumiawores nokpbrrdem w3 wux (em. TIOSCHUTENBHOE
SAMEYAHHME k paunomy paszeny) ¢ cobisopensiem BHICOKMX TpeGoBanuil K Bakyym-
naoTHOCTH ¥ ancToTe 00paborku,

Mawmannabie CHCTEM B KOIEKTOPHBIX TPpYSoupoBoaos

CreunaipHo  NPeiHASHAMCHHBIE WIH NOATOTOBJICHHBIE CucTeMmbi  TpyBonpososos
kojsiekTopos s yaepxanua UF, suytpe uenrtpudykeeix  kackazos.  3Ta cers
Tpybonpososor ofwiuuo npesctaeaser coBoll cucremy ¢ "rpolimpiM” KoMIEKTOPOM, H
kaaas ueHTpudyra coeAMHEHa ¢ KMKAMM W3 koiaexropon.  CriesosartensHo, cxema
OCHOBHOH 44CTH MX COSAHHEHMS MHOTOKPATHO NOBTOPASTCA. Ona noaHOCTHIO
warotapusaetes 13 crofkux k UF, marepuanos (om, NTOSACHUTENBHOE 3AMEYAHHME
K HacTodmemy pasaeny) ¢ colimogenuem Bbicoxux tpeGopanuil K BAKYYM-TUIOTHOCTH M
aucrore obpaborru.
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5.2.4.

5.3.

Macc-cnekrpomerpol/ucrounuxkn nonos pas UF,

CrenmnanbHO Mpe/iHasHaueHHbIE WM NOATOTOB/ICHHbIE MArHUTHBIE WM KBAAPYNObHbIC
Mace-CNEeKTPOMETPBI, criocobHbie NMPOM3BOANTE HpiMOH oTGOp npol nojaaBaeMoil Macchl,
"npoaykra" wan "xoctos” m3 rasosbix notokos UF, n ofnasatoume nonnsiM HaGopom
ClEAYIOMMX XapaKTePHCTHK:

1. YACbHAS PA3PEIAouas cnocoOHOCTE o Macce ¢abie 320;

2. COACP/KAT HCTOYHMKH MOHOB, M3rOTOBJICHHBIC M3 HHXPOMA WM MOHEIs WIH
3AlIMIICHHbBIE NOKPBITHEM M3 HUX, HJIH HUKEIAUPOBAHHbBIE;

3. COACPAKAT HOHH3ALMOHHDBIC HCTOUHHKH ¢ DOMBAPAMPOBKON JIEKTPOHAMM;

4, COACPIKAT KOAMEKTOPHYIO CHCTEMY, NIPHIOAHYIO JUIS H30TOMHOTO aHAMH3A.

Ilpeobpazosarenn yacrorsl

[peoBpasosaresin  4acToTel (TAakKe M3BECTHBIC KAK KOHBEPTOPHI HIH  HHBEPTODBI),
CNCUMAIBHO NPEIHAZHAYCHHDBIC WK NOATOTOBICHHBIC IS MHTAHUS CTATOPOB JABHIATE/ICH,
onpeieieHnpiXx B noanynkre 5.1.2.d), wiau 4acTH, KOMMOHeHTHI ¥ M0ACOOPKH TAKMX
ripeobpasosareneii 4acToThl, 001ANAKOLINE TIOJHBIM HAGOPOM CEAYIOUIMX XAPAKTEPHCTHK:

| mHorodasHeil BLIXOA B AnanazoHe ot 600 go 2000 Iu:
2. BbICOKas cTabuabHOCTh (co crabumusanueii yactors ayuie 0,1%);
3. HHU3KHE HEeAHHeHHbIE HekMKeHUd (Metee 2%);

b

K02 PULMEHT 1101e3HOTO IeHCTBIS cBbime 80%.
HOACHUTEJIBHOE 3BAMEYAHUE

IMepedncnennoe  Beiie  00OPY/OBAHME BCTYNAET B HEMOCPEACTBEHHBI KOHTAKT C
Texnosnoruueckum rasom UFg wian HenocpenctTsenHo ynpapisier paboToil neHTpudyr #
MPOXOKACHHEM Ta3a OT LHeHTPHPYIH K HeHTPUbYIe 1 U3 KACKaJa B KACKA,

Kopposuectolikne x UF, martepuansl BmHOYAOT HEPWABCIOHIYIO  CTallb, AMIOMMHHI,
ATHOMMWHHEBBIC CTIABBI, HHKEIEL WM CTIaBE, cogepxamue 60% u Gonee nnkens,

Chennaibio NpeiHAIHAYCHHBIE WIH HOArOTOBJEHHbIE cOOPKH H KOMIOHEHTHI JUIN
HCBOABIOBANNY upy razoanddyinonnoy oforamenun

BBOJHOE 3AMEYAHUME

Ipy razoanddysuonHom MeTode pasieicHns H30TONOR YPaHa OCHOBHON TEXHOMOTHYECKOH
cOopko#t asaseTcs CreunabHbI MOPUCTLIR ra: oanddysnonnnil Bapvep, TennoobMennnk
AR OXNAKASHHA Ta3a (KOTOpbIH HATPEBACTCHs B MNPOUECCEe CKATHH), VIUIOTHHTEIbHbIE
KAanansl #  peryiupyiouiMe KianaHer, a Tvakke TpyGonpososst Hockombky B
rasoaupQysnoHHOR  TexHonOrWM mcnonbsyeTcs  wectudropueteii  ypan (UFg), sce
obopyaoBanye, TpyOONpoBOABI H NOBEPXHOCTH HM3MEPHTENbHBIX npubopos  (kotopbie
BCTYMNAIOT B KOHTAKT C Ia30M) AOJKHbI M3TOTaBNMBATECH H3 MAaTepHAJIOB, COXPAHAIOLIMX
crabuibHocTs Mpu kontakTe ¢ UF,. Tasoanddy3nonnas yeTaHOBKa COCTOHT U3 paa TaKuX
cOOpoK, TAK UTO WX KOJIMHMECTBO MOKeT ObITh BAXKHBIM [OKA3ATENEM KOHEUHOIG
NpeAHATHAYSHNA,




5.3.2.

3.3.

lazonnddysznonnnie 6apbepsl

a)  CreunajbHO MpeaHasHaueHHbIe WK NOArOTOBICHHBIE TOHKHE, NOPUCTbIE QHILTPBI €
pasmepom nop 100-1000-A (anrcrpenm), ToaumHoi 5 MM (0,2 mofima) nin MeHblie, a A
TpyGuatbix  Qopm  auamerpom 25 mm (1 a0fiM) MM MEHBILE, M3TOTOBJICHHBIE M3
METATHYECKMX, NOJTHMEPHBIX WM KEPAMUYECKHX MaTepHanos, kopposuectoikux kK UFg, u

b)  cneuManbHo MOArOTOBJICHHBIC COCAMHEHHS MM TNOPOLIKH /U8 H3IOTOBACHHMS TAKHMX
gunerpos. Taxkue COeJMHEHHMA M MOPOWIKH BKIIOUYAIOT HUKEJb MM CILIABBI, COACPKALIHE
60% wiau Gollee HUKENA, OKCHIL aoMUHMS WK ctoiikne k UF, nosHocTio dropupoBanHble
VITIEBOJAOPOAHBIE MOAUMEPbl ¢ yucToTOH 99,9% nnn Gosiee, pasMepoM 4HacTHIL MeHee
10 MKM M BLICOKOH OMHOPOJHOCTBIO HACTHL MO KPYNHOCTH, KOTOPbIE CHELHAIBHO
NOArOTOBRJIEHDBI 418 M3TOTOBAEHMS 1a30uddy3HOHHbIX OapbepoB.

Kamepst anddysopos

CreumanbHo TNPeHA3HAYCHHDIC WIH NOATOTOBJAEHHBIC TI'CPMETHUYHBIC HMIMHIPHUYECKHE
cocy bl amamerpom Gonee 300 mum (12 woitvoB) 1 annnok 6osee 900 My (35 i0iMOB), Wit
NPAMOYFOJIbHBIE  COCYbl CPABHMMBIX PAa3MEPOB, HMMEIOUME OJMH BIYCKHOH M 1Ba
BBIMYCKHBIX NaTpyOKa, AMaMerTp Kakiaoro W3 kotopeix Gonee 50 mm (2 moiima), s
noMetienuss B HUX raszoanddysnoHabix GapbepoB, M3rOTOBICHHbIC M3 cToHkux K UFg
MaTEpUAIOB MM 3alMIICHHBIC NOKPBITHEM M3 HUX, W NPE/HA3HAYCHHbBIC JUIT YCTAHOBKH B
FOPH3OHTATIBLHOM W/IH BEPTHKATLHOM TTOJIOKEHHH.

Komupeccopsnl # ra3odyBxs

CrieupasibHo  MpeHa3HAueHHbIe  WIM  TOATOTOBACHHBIE OCEBBIC, HEHTPOOEHKHbIC WK
0B beMHBIE KOMIIPECCOPBI, WK Fa301yBKH ¢ NPOH3BOANTENLHOCTBIO HA BCoce | M /MUH HITH
Gosee UF, w ¢ nasiendem Ha Bhixoje 10 Heckonskux coten klla (100 dywr/ks. moitm),
fipeiHazHAYeHHbIC LTS A0TOBPEMEHHON JkenayaTauun B cpejte UF, ¢ aaekTpoiBrraTeem
COOTBETCTBYIONIEH MOWHOCTH WAM 6e3 Hero, a Takke OTAeibHble CcOOpKM  TakMx
KOMIPECCOPOB W ra30/yBOK. JTH KOMIIPECCOPbl M ra3oyBKM MMEIOT Mepenaj 1aBieHus
o1 2:1 40 6:1 W waroTaRARBAIOTC W2 cTolKMxX Kk UK, MarepHanos Wi NOKPLIBAIOTCH MK,

Ynnoruennsn Bpamamniuxcs BaJoB

CrienmansHo  fpejiHAa3HAYCHHBEIE AW NOATOTORJCHHBIE  BAKYYMHBIC  YIIOTHEHMA,
YCTAHOB/IEHHBIE HA CTOPOHE NOZAYH M Ha CTOPOHE BLIXOJA /Ui YIJIOTHEHMs Baja,
COESMHAIOWEr0 POTOP KOMIIpeccopa WM ra3ofyBKW ¢ NPUBOAHBIM JBHraTeeM, ¢ TOM
yToDObI 0BECHEYHTE HAJCKHYIO PEPMETH3ALINIO, IIPEIOTBPAIAIOULYIC HATEKAHUE BO3/LYXA BO
BHYTPEHHIOID KAMEPY KOMIIPECCopa WiW ra3oAysky, kortopas Hanonnena UF,.  Taxne
yioTHEHUA OBBIYHO NPOEKTUPYIOTCA HA CKOPOCTH HaTekahus OyhepHOro rasa MmeHee

1000 om™/aun (60 pofiv /mun),

Tennoohmennpy Las oxaawnenas UF,

CrieunanbHo APEHAIHAYEHHBIE MW TIOATOTOBACHHBIC TeNIOCOMEHHNKH, HITOTOBACHHLE
u3 crolikux k UF, MaTepuanoB win NMOKpLITHIE MMH (33 HCKIIOMEHHEM HEPXABEIOIEH
CTATM), WA MEALIO, M MOoDbIM COYSTAHNEM 3THX METAINIOB ¥ PACCUMTAHHLIE HE CKOPOCTH
HIMEHEHMS AaBneHus, onpeaenswouiero yreuxy, menee 10Tla (0,0015 dywr/ks. mokim)

B uac npu nepenane aasiaenus 100 «Ila (15 dynr/xs. modim).




5.4,

5.4.1.

TpyGonposonos obsiuno npeactasnser cobolt cuctemy ¢ "ABOHHBIM" K

CrennajibHO Hpe1HAIHAYEHHBIC HJIA HOATOTOBJIECHHBIC BCHOMOraTe/IbHbIE CHCTEMBI,
oGopyioBaHHe M KOMHOHEHTBHI JUIsi HCHOJbL30BAHHS NDH razondpdyinonaom
obGoramennu

BBOJIHOE 3AMEYAHHE

BeroMorateabHple  cHcTeMbl, 00OpY/A0BAHME M KOMIOHEHTBI U1 rasoAn(gy3HOHHbIX
YCTAHOBOK 110 0GOTaleHNIO NPSACTABIAIOT COG0H CHCTEMBI YCTAHOBKH, HEOOXOANMbIE s
noaaun UF, B rasonuddysnonnyio cGopKy, Ats ¢Bs3u 0TAeAbHBIX cO0pok Mexay cobolt u
00pazoBaHns KackaaoB (MIM CTYNEeHeH) ¢ Lebl0 MOCTENEHHOTO A0CTWKeHus Oosee
BhICOKOTO oBoralenus u u3paedenns "npoaykra u "xsocros” UF, w3 auddy3nonHpix
KackaioB. BBHY BBICOKOMHEPLMOHHBIX XAPAKTEPHCTHK U QY3HOHHBIX Kackalos moboe
npepbiBatue X paboTbl, 0COOEHHO MX OCTAHOBKA, NPHUBOJST K CCPbE3HBIM MOCACACTBHAM.
CrenoBarensHo, Ha rasoauddy3MoHHOR yCTAHOBKE BaKHOE 3HAYCHUE HMMEIOT CTPOroe
MOCTOAHHOE O/UIEPKaHHEe BAKYYMa BO BCEX TEXHONOIHYECKMX CHCTEMAX, aBTOMATHYECKas
3alMTa OT aBapHil M TOUHOE ABTOMATHHECKOE pEryaMpoBaHue notoka rasa. Bee oo
NPUBOMT K HEOOXOANMOCTH OCHAILEHNS YCTAHOBKY DOMBIIMM KOJMYECTBOM CHICNHAbHBIX
M3MEPHTE/IBHBIX, PErYAHPYIOMIHX H YIIPAB/ISIOUIHX CHCTEM.

O6piuno UF, ucnapsierca U3 UUIMHAPOB, MOMEILEHHBIX BHYTPH aBTOKIABOB, W NOJACTCH B
razoobpasHoii opMe K BXOJHBIM TOUKAM Yepe3 CHCTEMY KOJIEKTOPHBIX TpyOOnposoios
kackaga. Tlponykt" u "xsoctel" UFg, nocrynamomne u3 BBIXOAHBIX TOUSK B BHIC
ra3000pasHbIX NOTOKOB, MPOXOIAT 4EPes CHCTEMY KOMEKTOPHBIX TPYOONPOBOAOB Kackala
B0 K XOJ10/HBIM JOBYIIKAM, 1100 K KOMIIPECCOPHBIM CTAHLMAM, Iie 1a3000pasHbIi NOTOK
UF, caapkaetcs M 3aTéM  [OMEILAeTess B COOTBETCTBYIOLME  KOHTCHHEpPHI U
TPAHCIIOPTUPOBKH MM XPaHEHHMA. [Mockonbky  razoanddysMonHas  yCTAHOBKA 110
oforaieHuio  UMeeT 60nbIIoe KONMuecTBO ra30auddy3noHHbX cOOpoK, cobpaHHbIX B
KacKazbl, COIAATCA MHOFOKHIOMETPOBBIC KOJUISKTOPHBIE TPYOONpOBO/bl KAcKaloB ¢
THLICAUAMM CBAPHLIX [IBOB, NPMYEM CXeMa OCHOBHOM HacTW MX COEAMHEHMH MHOTOKPATHO
nogropserca. OGOPYI0BAHKHE, KOMIOHEHTB M CHCTEMBI TPYOONPOBOAOR H3TOTABIMBAIOTCA
¢ cOBIIOACHHEM BBICOKHX TPeGOBaHMIT K BAKYYM-TUIIOTHOCTH 1 YHCTOTE 00paboTKM,

Cucrembl nogaun/cucremsl orsoaa "npoaykra’ u "xsocron”
CrieunanpbHo  NpejHAZHAYCHHBIC WM TIOATOTOB/IEHHBIE TEXHONOTHHYECKME  CHCTEMBbI,
criocoGHbie paGorars npu aasnedun 300 «lla (45 gynt/ke. mroiM) niy MeHee, BRIIOUAH!

NUTAIONME ABTOKAABLI (MAM  CHCTEMBI), HCNoJbsyembie s nojgaun UFg B

raz0oaudQyIHOHHBIC KaCKaabl]

T

ecyBIUMATOPLl (MW XOJOJHBIE NOBYIIKH), Hcronbsyemsie s BeiBeacHus UFq u3
asoandQVINOHHBIX KACKAA0E,

)

cranuun oxmxenns, rae UF, B rasoobpazHoit Qopme U3 Kackaga COKMMacrcs M
OXTIKAASTCA A0 MHAKOTC COCTORNNA,]

I

cranums "npoaykra” wau "xsoctoB”, ucnosibiyembie aas nepememenns UFg B
KOHTEHHSpbI.

CHeTEMBI KOAJEKTOPHBIX TPYGONPOBoOIOR

CrieusaibH0 NPeAHAZHANCHHBIE WV NOATOTORICHHBIE CHCTEMBE TPYOONPOBOAOB U CHCTEMB!
omiexropos s yaepxanns UF, uyTpy rasoanddysmonHbix xackagos.  Jra <eTh
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BQKY}’M HbI¢ CHCTCMbI

a)  CreumanbHO  Mpe/HA3HAYEHHbIC WM  MOATOTOB/IEHHBIE KPYIHBIE BaKyyMHbIE
MAFMCTPAH, BAKYYMHBIC KOJUIEKTOPbI M BAKYYMHBIE HACOChl TPOW3BOAHTENLHOCTBIO
& L3y o 3 ~

5w /mun (175 dyr/mun) win Bodee.

b)  BakyyMmHble HACOCHI, CMIEUHANLHO NpeiHasHaueHHble uta paboTel B coepskanedt U,
armocdepe U H3TOTOBICHHBIC M3 ATIOMHHMUA, HUKES WM CIIABOB, cojepikamux bonee 60%
HUKENs WM TNOKPBITbIE MMH.  DJTH Hacochl MOryT ObITb WM POTALMOHHBIMM, HiH
MOPHIHEBBIMH, MOTYT UMETh BHITECHSIOUIHE H PTOPUCTOYIACPOAHDIC YIUIOTHEHHS, A TAKKE B
HMX MOTYT NPHCYTCTBOBATH CrielMalibHble paboune KHAKOCTH.

Cuennanbubie CTONOPHBIE H PeryJRPYIOIHEE KIAHAHDI

CrieqHaiibHO  NIPeHASHAYEHHBIC WIH NOATOTOBIAEHHBIE pPYYHBIC HIM  ABTOMATHYECKHE
CTOMOPHbBIE ¥ PErYJIMPYIOUHE KIanaHbl CHALMOHHOTO THIA, H3TOTOBIECHHBIE W3 CTOMKHX K
UF¢ matepuanos, jauamerpom ot 40 no 1500 mm (1.5 g0 59 mofiMoB) 1A yCTaHOBKH B
OCHOBHBIX M BCIIOMOTATE/IBHBIX cHCTeMax ra3oanddy3noHHbIX YCTAHOBOK 110 060raleH o,

Mace-cnexrpomerpsl/uctounnxn nonos s UF,

CrieyquanbsHo NPeAHA3HAYEHHLIC HAM MOAFOTOBJICHHBIE MATHMTHBIE WM KBAAPYNIOIbHBIE
MAacC-CHEeKTPOMETpPhI, CrocobHbBIe NPOU3BOANTE NpsiMoit otbop npob noaaBaeMol macchl,
"npoaykra” win "xpocroB" u3 rasoseix notokos UF, u obaanaromue nojansiM Habopom
CHICAYIOLIMX XaPaKTePHCTHE:

1. yaesibHag paspewanoiias cnocoOHoCTs no Macce cabie 320;

2. CONSPAT MCTOYHHMKM MOHOB, M3TOTOBJAECHHBIE W3 HHUXPOMa MM MOHEAS WK
SALMUIEHHBIC TTOKPBITHEM U3 HHX, MW HHKEIHPOBAHHEIE,

3. COASPIKAT HOHHUIALHOHHBIC HCTOMHUKY ¢ SoMBapanpoBKoH 3s1eKTpoHamu;

4. COASPIKAT KOMICKTOPHYIO CHCTEMY, NPUTOAHYIO AU H30TOMHOIO AHAIH34.

HOACHUTEJIBHOE 3AMEHAHME

lMepeuncnentoe Boiue o0opyaoBaHME BCTYNACT B HENOCPEACTBEHHBIH KOHTAKT ¢
rexHonorpueckum razom UF,, nubo HenocpeacTseHHO pery/mMpyeT MOTOK B Apeaenax
Kackana. Bece HOBEpXHOCTH, KOTOpbIE BCTYNAWOT B KOHTAKT ¢ TEXHONOTMHECKWM rasom,
HESIMKOM M3TOTaB/iMBaoTes M3 crofikux k UF, MarepuasioB wiH NoKpeiBaoTes umu.  [ns
uenel  pa3fesioB, OTHOCALMXCA K razoaudihy3HoHHBIM  yeTpoHCTBAM, MaTepHasbi,
kopposvectolikue Kk UF,, BIIIOUAIOT HEPKABSIOWYIO CTalb, AMIOMHHHN, ATIOMHHHEBLIE
CrUTABbI, OKCHMJL AMIOMUHMA, HUKEIb WiH CrUiaBsl, cofepwkauine 60% wnu Oonee Huxens, a
raoke crofkne kK UF nosHOCTEIO PropHpOBaHHBIC YITIEBOJOPOAHBIE TIONHMEDDL.

Cnenuajingo OPRCAHATHAMECHALIC HAH OOATOTOBJICHHBIC CHCTEMBL, égﬁp}ﬁfégﬁﬁﬁﬁ L
KOMIOHCHTEI LI HCROALIOBAHEE 1A VOTAHOBEAX APOARHAMHUEYMECKOTO oboramenns,

BBOJAHOE 3AMEYAHME

B npougeccax adpoauHaMuteckoro oboramenus cmech rasoobpasnoro UF, u nerxoro rasa
(BogopoA wiu renui) CORMMAESTCH ¥ 38TeM APONYCKASTCA Uepes PAlfC/siOmNe IIeMEHTDL, B
KOTOPBIX H30TONHOS pAzJCACHHE 3aBepliaeTesd NOCPEACTBOM NOAYHEeHHA OOJbLIMX
HeHTpoleNHBIY CHA N0 reoMeTpHY kpuponuxefinol crenxn.  Yonemno paspaborans: isa
fpolecca 3TN0 THIA! FIPOLIECC COTUIOBOTO PAzfeNcHus 1 npouece suxpesoit Tpybru. lna
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00OMX  MPOLECCOB  OCHOBHBLIMM  KOMIIOHEHTAMH  KacKala pasjencHus  SBISIOTCH
LHIMHAPHYECKME  KOPIyca, B KOTOPBIX pasMellieHbl CHEUHaibHbIC  Pa3Ac/IMTe/IbHbIC
SAEMENTBI (COMa MAHM BUXpeBbie TPyOKH), Fa30BbIe KOMIPECCOPbl U TEMIOOOMEHHHKH 115
yaanenus o0pasyomerocss npu oxathu Tensa. g aspoJMHaMUYECKMX YCTAHOBOK
tpebyeTcs 1eablil paid TAKHX KAacKaloB, TaK YTO HMX KOJIHHUECTBO MOMKET CJYKHTb BaKHbIM
yKazaTeJeM KOHEUHOTro Henosb3oBadus. [lockonbKy B aj’poiHHAMM4ecKOM rpolecce
ncnoapsyercs UFq, nosepxHoctu Beero o0opyaoBanus, TpyOONpPOBOAOE W H3MEPHTEIbHbBIX
npubopoB  (KOTOpblE BCTYNAIOT B KOHTAKT C ra3’soMm) JAOJUKHbL H3IOTABINBATBCA M3
MaTEPHAJIOB, COXPAHSMIOUINX YCTOHUHBOCTL npn koHTakTe ¢ Uk,

NMOACHHUTEJIBHOE 3AMEYAHME

[Mepeunciiennbie B HACTOSLIEM Pa3/ieie SEMEHTBI BCTYIAIOT B HENOCPEACTBEHHbI KOHTAKT
¢ rexnonoruuecknM rasom UF; nnGo HenocpeACTBEHHO PEryAHPYIOT NOTOK B npeieiax
kackaza. Bce NoOBepXHOCTH, KOTOpbie BCTYNAKOT B KOHTAKT C TEXHOJOTHYECKHM ra3oM,
LEHKOM H3roTaBansatotest v crofiknx k UF, MatepraiioB Wiy 3ailiMIIEHB! TOKPLITHEM H3
Takux Marepuasios. Jlus teneit paziesa, OTHOCHIIErOCs K JIEMEHTAM a3pOAHHAMHYECKOro
oboratenus, kopposuectoiikne k UF; MaTepranbl BKIIOYAIOT ME/b, HEPKABEIOLLYIO CTalb,
ATIOMMHHIL, ATIOMHHMEBbIE CIUIABLL, HHKEIb WM cruaeel, coaepwxaiune 60% wunn Oonee
HuKeas, a Taoke croiikue K UF, nosHocteio (TopupoBaHHbIe YITIEBOAOPOAHBIE NOIAMEDEL

Paznennresibnpie conaa

CrietManbHo NpeHasHAYEHHBIE Wi N0ATOTOBJICHHBIE PasAe/IMTebHBIE COMIa U MX COOPKH.
Pazaenure/bHbe COMNMa COCTOAT U3 LIEAEBHHBIX M30THYThIX KAHAIOB ¢ pajdycom uiruba
menee | mm {(o6pimno or 0,1 g0 0,05 mm), kopposuwectofikux k UF,, w pmerowmnx
BHYTPEHHIOID PEXYILYIO KPOMKY, KOTOpas pasaefiseT NPOTEKarolni 4epes Conjio ras Ha
ABe Gpaiyn,

Buxpesbie TpyOxn

Crieunanbho pejiHasHaueHHbIC WM MOArOTOBICHHbIE BHXPEBbiE TPYOKH u uX cOOpKH.
Buxpessie TpyOKM MMEIOT LWIMHAPHYECKYIO MIH KOHycooOpasHyto (opMy, H3TOTOB/IEHbI
13 KopposuecToiknx K UF, MaTepHanoB WM 3aUiHMIEHE] IOKPBITHEM H3 TAKHX MATCPHANIOB
u umetoT auametp ot 0,5 oM 10 4 oM npu OTHOWECHHH AnHHbBE K qramertpy 2001 win menee, a
takKe OaHO win Gosee TaHreHimanbHoe Bxoanoe oreepetme.  Tpybkm moryr Owith
OCHAIEHbB! OTBOA8MM COTLIIOBOTO THITA Ha OJHOM WY Ha ODOHX KOHUAX.

NOACHUTEJBHOE 3AMEYAHHKE

Murarensupil ras NOCTYNAEST B BMXPEBYIO TPYOKY NO KacaTeasuOH ¢ OJHOIO KOHUA WiH
Yepes 3AKPYUHBAIOUINE JONATKH WM HEPE3 MHONCUMC/ICHHBIE TAHIEHLMAABHBIE BXOIHBIE
OTBEPCTHA BAOAL TPYGKK.

Hown PECCoOpLI B TA30AYBRH

CriequasibHo  NPeAHA3HAYCHHBIE WM NOATOTOBISHHBIE OCEBbie, HEHTPU(YXHBIE WK
00bEMHBIE KOMIIPECCOPBl MM Ta3o/yBKH, HSroTOBASHHBIE W3 KopposuecToiikux k UF,
MATEPHAJIOB, WK 3AIHILIEHHBIC NOKPRITHEM M3 TAKMX MaTePHasioB, NPOH3BOANTEILHOCTEIO
na Bxoae 2 M /muH win Gonee cmecu UF, u necymero rasa (8oaopoa win resuit).



HOSCHHUTEJIBHOE 3BAMEYAHHE

Takue komnpeccops! ¥ razonyrxs obbIMHO MMEIOT nepenan nasnenns ot 1,2:1 a0 6:1,

5.5.4. ¥YnjaoTHeHHd BPAlAoIHXCHA BAJIOB

CrieunaibHO NPCAHAZHAYCHHDBIC WK [MOATOTOBJCHHBIC YIUIOTHCHUW BpallarOUWMXCcs BaJIOB,
YCTaHOBACHHBIC Ha CTOPOHE nNoAadMu W Ha CTOPOHE BbIXCOAA s VIUIOTHCHHA Baja,
COCAMHAIOUIErD POTOD KOMIIpECCOopa WM POTOP Tas’OAYBKH ¢ [PHBOAHLIM ABHIaTeicM, ¢
Tem  utobnl  obecrieunrs HAACKHYIO  IepMCTH3AUMIO, TNPCACTBPAllarcyrO  BbIXOA
TCXHOJOIHYECKOTO ra3za Wiy HaTCKaHWE BO3AYXA WK YIVIOTHHKOUICTO 1a3a BO BHYTPCHHIOK
KaMepy KOMIpeccopa Wil rasoAyBsKH, KOTopas 3ano/HeHa CMEChIO UFg H HCCYUISIo rasa.

5.5.5, Tenao00MeHHHKH L8 OXJAMKICHAY ra3a

CrieumanbHo NPCAHAZHAYCHHBIC WIIW NOATOTOBICHHBIC T{i‘fﬁ!i}{}ﬁﬁﬁﬁfiﬁﬁﬂ, H3roTOBJICHHBIC
Hi KGDPOBH%CTO%EHX K UF@ MATCPHAIOB WM 3aLLMIICHHBIC TOKPBITHEM M3 TAKHX
MAaTepHAaIoB.

5.5.6. Koxyxn pasje/siiomax »1eMeHTon
CrienasibHO NPe/IHA3HAYEHHbBIE MM TIOATOTORICHHBIC KOXKYXH Pa3aesioliux IeMEHTOB,

WBTOTOBACHHEIC M3 KGppGBﬁ@CT{}ﬁKH?{ xk UFg MATCPHAJIOB WIH 33UHIHMIHCHHBIX TTOKPBITHEM U3
Takyx MaTepHanor, A7 NOMEHUICHNUA B HUX BUXPCBLIX T}Y}}fﬁé}ﬁ WM PA3ACIIMTC/IBHBIX COTICI.

HOACHUTENBHOE 3AMEYHAHHE

OTH KOKYXH MOFYT NpPeACTaBIaTh co0OH HWIMHAPHYECKHE Kamepbl auameTpom Gosee
300 mm m anunoi Gonee 900 MM MAM NPSMOYIOJLHBIC KAMEPBI CPABHUMBIX PA3MEPOB U
MOryT OBITh NpeJHA3HAYEeHbl U1 VCTAHOBKM B TOPH3OHTAIBLHOM WM  BEPTUKAIBLHOM
MOI0KEHUH.

5.5.7.  Cucrembl nojaun/cucrempl orsoaa "upoavkra' u "xsocros"

CrieunadbHO MPEAHAZHAYCHHBIE WM MOJFOTOBICHHBIE TEXHOMOTMYECKHE CHCTEMbBI WIIH
obopyaosanue s 00OTaTHTE/IBHBIX YCTAHOBOK, H3FOTOBACHHBIC M3 KOPPO3HMECTOMKHMX K
UF, MaTepHaioB WM 3aUIHLICHHBIX NOKPBITHEM H3 TAKMX MATEPHATIOR, BKIIIOYAIOIIKE:

a)  MHTAOUIME aBTOKJIABbl, MEYM WIM CHCTEMbI, MCMob3yemsie ng nogaun UF, s
npouecca oboramenns;

b)  naecyGnumaropsl (WA XONOJAHBIE JIOBYLIKM), HCHOML3YEMBIE /IS BbIBEIEHHS
narperoro UF, us npouecca oGoralenus Ui Nocjeyiolero nepemMemeHns;

¢} CTaHUMH OTBEDXNUSHMA WIH CHKIDKEHMSA, MCnionb3yemsie ans seisesenns UF, ma
npouecca oboramienns nyTeMm oxatud u nepepoia UF, B xuakyio wiu Tepayio
bopmy:

dy  cranumu "npoaykra” wam "xBocTOB”, Henonbiyemsie ans nepememenus UF, 8
xoUTERHEDEL

5.5.8. CHcreMbl KOAJEKTOPHBIX TPYGORPOBOIOB

CrieunanbHo  NpeRHasHAYEHHBIE WA [OATOTOBNCHHBIE  CHCTEMBI  KOIIEKTOPHBIX
tpybonpososos, wMIrOTOBAEHHBIE W3 Koppozuectoiikux  k  UFy  marepuanos  win
BAMMUICHHBIC TNOKPBITHEM W3 Takux wMarepuanos, ans  yaepwanua UF, suyTpu
a3pOAMHAMUYECKHX KackanoB. Orta ceTs TpyGonposojos obwiuuo nipeacraeiser coGoi
cucTemy ¢ “ABOHHLIM" KOIEKTOPOM, A€ Kam Al KacKaa WiM IPYIna KACKAAOB COeIMHEHDI
¢ KQXKABIM U3 KOJIEKTOPOR.
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Baiﬁl‘}’}'&fiﬂble CHCTEMBI H HACOCHI

a)  CrneuManbHO MpPEAHA3ZHAYCHHBIC WIH  IIOATOTOBIEHHbBIE BaKYYMHBIE CHCTEMBbI,
NPON3BOANTENBHOCTBIO HA BXOAE 5 M/MMH WM Gojiee, COCTOSUIME M3  BAaKyyMHbIX
MarucTpasiel, BaKyYMHBIX KOJUICKTOPOB H BaKYYMHBIX HACOCOB, W IPEIHA3HAYEHHbIE JUIA
paboter B coaepxamnx UF, razopeix cpeaax.

b)  BakyymHble HAcOCHI, CHEUMANbHO MPEIHA3HAYCHHbIE WM MOArOTOBACHHbBIE s
paGorel B coneprkanx UF, razoBeix cpeaax ¥ W3roTOBIEHHbIE M3 KopposuecToikux K UFg
MATEPUAIOB M/ 3aUIMIICHHBIC TIOKPBITHEM H3 TAKMX Matepuaios. B Tux Hacocax moryr
MCIOTB30BATHCHA (PTOPHCTO-YITIEPOHBIC VILIOTHEHHUS U CHicHHabHble paboune KHIAKOCTH.

CoenuajbHble CTONOPHDIE H PEIYIHPYIOMIHE KIANAHBI

CretHaneHele  (PeAHAZHAYCHHBIC HAH NOANOTOBACHHBIC PYHYHLIE WIH aBTOMATHYECKHE
CTONOPHBIE M PEryJupyiolue KianaHsi  CHIbQOHHOTO  THINA, M3TOTOBICHHBIC M3
kopposnecToitkux k UF, MaTepranos win 3aliHILEHHbBIE NOKPLITHEM H3 TAKHX MATEPHAJIOB,
auasmerpom o7 40 po 1500 MM 118 MOHTakE B OCHOBHBIX H BCHIOMOFATENBHBIX CHCTEMAX
YCTAHOBOK a3p0AHHaMH4eckoro oboratenus.

Macc-cnekrpomerpoi/uerounnkn nonos st UF

CreugnansHo NpeHAZHAYSHHSLIE WM NOATOTORJASHHDBIE MArHUTHBIE HIM KBAAPYIIO/LHBE
MACC-CIEKTPOMETPBI, CIOCODHBIC NPOU3BOANTL NpaMoi o1Gop npob noaaBaeMoON MacChi,
"npoavkra” wau "xsoctoB” nz razoseix notoxor UF, u ofnanaromue nonxsiv Habopom
CASAYIOIMX XapaKTePHCTHK!

I yaeibHas pazpenanmas cnocoOHoCTb no Macce cabite 320;

2. coaepykaT HCTOYHMKM MOHOB, M3IOTOBICHHBIE M3 HUXPOMa WM MOHEAA WM
JAUIMIICHHbBIC TOKPBITHEM W3 HUX, WM HHUKETUMPOBAHHbIE!

3. COASPIKAT HOHHZALMOHHBIE HeTOuHMKK ¢ DombapAHPORKOIL aeKTpOHAMM;

4. COACPIKAT KOANCKTOPHYIO CHCTEMY, NIPHTOAHYIO A1 H30TONHOTO aHaIn3a,

Cureremnr oraenenns UF, o1 secymero raza

CreuMansHo  NPCAHASHANCHHBIE WIH TIOATOTORNISHHLIE TEXHONOTHUYECKHE CHOTEMBl A
oraenenns UK, o1 Hecyuiers rasa (BOAOPOAa WIH Fesing ),

NMOACHUTENIBHOE 3AMEYAHUE

a} KPpHOTCHHBIC TermnoobMeH Y “ Kpyuocenaparopel, crocobnbie COINABAT

remneparypst -120°C wiu menee, nnu

b}  GuioK¥ KPHOFEHHOTO OXNAKACSHUS, CNOCOBHbBIE CO3AaBATE TEMIIEPATYPh
S120°C wan menee, win

Griokw PasACAWTENAbHBIX CONEN HAW BHXPEBBIX ??}5%‘2{ JL% OTACACHUuH ij}j{ or
HOCYIIETO 1aza, wid

L]
e

d} xononnsie nosyuiky UF,, crnocoGubie cospapats temneparypst -20°C uan menee.
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.6.

Crenuajibuo npeaRasHaveHHbie HAH HOATOTOBJCHHBIC CHCTEMDbI, OﬁOp}*ﬁIOB&HEQ "
KOMIOOHEHTHI /UUIH HCHOJAL30BAHHA Ha Y(TAHOBKAX XHMHMECKOIo obmena wiam
nonooOmennoro oboramenns

BBOJHOE BAMEYAHHME

HesnaunrenbHoe pasivyue H30TOMOB ypaHa Nno Macce NPHUBOJNT K HEOOABIIMM HIMEHEHHIM
B PABHOBECHH XMMHUYECKHX peakusil, KOTOPLIE MOTYT HCHONB3OBATLCH B KAUCCTBE OCHOBEI
s pazjaenieHus w3oTonos.  YenewiHo paspaboTaHo iBa  fIpouecca:  KHIAKOCTHO-
AKMAKOCTHBIH XUMHYECKHI 0OMEH M TBEPI0-3KH/AKOCTHbIH HOHHBII 0OMeH.

B nporiecce KUAKOCTHO-KHIKOCTHOIO XMMHYECKOro oOMeHa B NPOTHBOTOKE NPOMCXOAUT
B3aMMOEHCTRHE HEeCMEUIMBAIOINMXCH KHAKHX (a3 (BOAHBIX HAM OPraHHuYeCcKHX), HTO
npuBoaUT K 2QdhexTy KackajupoBaHus Thicad ctajui pasaenenns. Boamas dasa coctour
M3 XJOpHAA YpaHa B pacTBOPE COJSHON KHCAOTBI,  OpraHudeckas ¢asa cOCTOHMT M3
IKCTPAreHTa, COACPKALLEro XJI0PHL YpaHa B OPraHHueckoM pacteoputene. KOHTaKTHbIMH
buabTpaMM B pasieNUTe/IbHOM  KACKade MOTYT #BAATHCA  KUIKOCTHO-)KMAKOCTHBIE
0OMEHHBIE KOJIOHHBI (TAKHE, KAK MMIVJIBCHBIC KOMOHHBI ¢ CETYATBIMM TapesikaMu) WM
KMAKOCTHBIE LEHTPUQYIKHBIE KOHTakTHbie QribTpel. Ha ofoux koHUax pasienHTessHoro
kackaga B uendax obecnieuenns pedilokca Ha KaXAOM KOHLE HeoOXOAMMbI XMMHUECKHE
npespaiieHns (OKHCIeHUE W BoccTaHoBeHHe). [ niaBHas 3aaava KOHCTPYKUMH COCTOMT B
ToM, YTOOBI HE JONYCTHThL ZArPIZHECHMST TEXHOJOTMYECKUX TI0TOKOB HEKOTOPBIMH HOHAMH
Metannon. B CBA3M ¢ 9TUM HCHIOAB3YIOTCS TVIACTHKOBBIE, TIOKPEITHIE NIACTHRKOM (BKIIOUYAS
npuMeHeHHe (PTOPUPOBAHHBIX YITIEBOAOPOAHBIX MMOJIMMEPOB) W/WIM [OKPBITHIE CTEKIOM
KOJIOHHBI H TPYOONpPOBOAbL.

B TBepAO-KHAKOCTHOM HOHOOOMEHHOM rnipouecce oborameHne A0CTHIAETCH MOCPEACTBOM
ancopbumu/gecopbumy  ypaHa Ha  cnenManeHoi, odenb  ObICTPO  AeHCTBYROUIEH
MOHOOOMEHHOM cMosie wian azacopbente.  PacTBop ypaHa B COMSHOW KMCIOTE W Jpyrue
XHMHAYECKHE PeareHThl NPONYCKAIOTCA Hepes LUWIHHAPUHECKHe 000raTHTEIbHBIC KOOHHDI,
COMepKAIMe  YIUIOTHeHHbIe cnon  aacopbenrta.  Jlns noaaepikanus  HENpPEpLIBHOCTH
npouecca Heobxoauma cucrema pediiokea B LeaX BLICBOOOKAGHMS ypana u3 ajcopbeHra
oBparTHO B KUAKWI NOTOK, ¢ TeM 4ToOb MOKHO Ob110 cobpate "npoaykr” u "xsocTn”. D710
JOCTHTAETCH nyTem MCHONB30BAHNA  NOAXOAAUX  XHMHYECKHMX  PEarcHroB
BOCCTAHOBICHUI/OKUCIIOHNS, KOTOPBIE  [IOJHOCTHIO  PErSHEPUPYIOTCH B PAs/efinHbiX
BHEIHUX NETX M KOTODBIE MOIYT HACTHYHO DEreHEPDHPOBATBCA B CAMMX HIOTOMHBIX
pazienuTeNbHbIX KoMoHHax.,  [lpucyTeTsue B npouecce ropauux KOHUCHTPHPOBAHHbLIX
pacTeopoB cossiHoM kuciaotel Tpebyer, utobbr obopynoBanue ObUIO U3TOTOBREHO M3
CHENHNANbHBIX  KOPPO3UECTONKHX MarTepuasoR WM 3alMILeHO [OKPHITHEM M3 TaKMX
METSPHATIOR,

Kuaxocrwo-mupxocranie obmennsie kononnn (xuMuveckuil obmen}

[TpoTHBOTOUHBIE KUAKOCTHO-KUIKOCTHBIE OOMEHHBIE KOMOHHB], HMEIOWIHE MEXaHMYECKHH
cHoBOH BBOA (7.2, MMNVIBCHBIE KOJIOHHB! ¢ CETUYATBIMHM TAPEIKAMH, KOJOHHBI ¢ TAPEKAMH,
COBEPIIAIOUIMMHI  BO3ZBPATHO MOCTYNATENbHBIC JIBWKEHHMA, M KOAOHHBI C BHYTPEHHUMH
TYpOUHHBIMH CMECHTEIAMM), CRICHMANBHO TIPSAHA3ZHAYCHHBIC WM TIOATOTOBICHHLIE A%
oboratiieHns ypaHa ¢ WCNOAL30BAHMEM IIpouecca  XuMuueckoro obmeHa. Jins
KOPPO3HOHHON YCTOMMMBOCTH K KOHLEHTPHPOBAHHBIM PacTBOPAM COJISHOH KHCIOTH 3TH
KOMOHHBI M HMX BHYTPEHHHE KOMIOHEHTHl M3TOTOBIEHBI W3 MNOIXOAAUMX [IACTHKOBBIX
MATEPHANOB (TAKMX, KakK (TOPHPOBAHHBIC YICBOAOPOAHBIC TIOAUMEPHI) HAH CTEKIA WK
3AUIAIICHB NOKPBITHEM M3 Takux MartepHanos. KONOHHBI CHPOEKTHPOBAHBI Ha KOPOTKOE
(30 cexyHa UM MeHee) BpeMs MIPOXOMKACHHS B KacKaje.
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5.

6.2.

6.3.

HenTpudyknbie JKEAKOCTHO-KHAKOCTHBIE KOHTAKTHbIE (HALTPBI (XBMHYeCKHI
obmen)

LleHTpudyyskHble  JKUAKOCTHO-KMIKOCTHBIE — KOHTAKTHBIC  QUILTPBI,  CRACLHAILHO
NpelHA3HAaYeHHBIC WIM [OArOTOBACHHBIC /Uit 00OrallleHHs ypaHa ¢ MCAOJIL30BAHHEM
npouecca xuMHueckoro odmMena. B Takux KOHTaKTHLIX GUALTPAX UCTIONb3YCTCS BpallieHHE
JUIS MOJIYYeHHMs OPraHUYecKMX M JKHAKHX TI0TOKOB, a 3aTeM ueHTpobekHas cuia ans
pazieneHus ¢as. /g KOPpO3MOHHON CTOHKOCTH K KOHLEHTPHPOBAHHBIM pPacTBOpaM
CONAHOW  KMCIAOTHI  KOHTAKTHbIe (DWILTPHl H3rOTABIMBAIOTCA M3 COOTBETCTBYIOMIMX
TUTACTUKOBBIX MATepHAnoB (TaknX, Kak (pTOPHPOBAHHBIEC YITICBOAOPOHbBIE NOTUMEPHI) WK
MOKPBIBAIOTCS UMK WK cTeisiom. LlenTpudyskapie KOHTakTHBIE GUIABTPBI CIPOCKTHPOBAHDI

Ha kopoTkoe (30 ceKyH/ MM MeHee) BpeMsl NPOX0KICHHUA B KacKaje.
Cuneremsl H 060pYI0BAHHEE /I8 BOCCTAHORBJICHNS ypana (XumMmuyecknii obmen)

a) CrieuuanbHO APCAHASHAYMCHHBIC WKW NOATOTOBACHHLIC FHEHKH JICKTPOXUMHUHCCKOTO
BOCCTAHOBICHHS U1l BOCCTAHOB/ICHUA ypaHa M3 OJHOIC BAJICHTHOIO COCTOAHHA B HPYIoe B
tensx oborauenus ypaHa ¢ UCnOAL30BAHHECM HPOoHECCa XUMHUYECKOT O obmena. MaTepmaﬁm
AYCCK, HAXOAAINCCs B KOHTAKTC C© TOXHOJIOIHYCCKUMM  PACTBOpaMH, [HOJKHbI SbITh
KQPQQ?H%QT@QKHMH K KOHLUCHTPHPOBAHHBIM pAaCTBOpaM CONSHON KUCAOTEL

HNOACHUTEJBHOE 3AMEYAHHE

Karoaupilt  orcex  suefikp  gospxen  OwiTh  cnipoekTuporan rtakum  obpazom, uTobsl
[PEAOTBPATHTE NOBTOPHOE OKHUC/IEHME ypaHa 10 00JIee BRICOKOTO BAJEHTHOIO COCTOSHMIA
Jis yaepsmanus ypana B KATOZHOM OTCEKE sueHKa MOXKET HUMETh HENPOHULIAEMVIC
avadparMenHyro  MemOpaHy, H3rOTOBACHHYIO M3  CHELMAIBHOIO  KaTHOHHOOOMEHHOTO
matepuana. KaTox COCTOMT M3 COOTBETCTBYIOWErO TBEPAOrO NPOBOAHUKA, TAKOrO, Kak

rpadur.

E}} CrieunaisHo NPCAHA3HAYCHHBIC MK NOATNOTOBJICHHBIC CHCTEMBL M1 U3BJICHCHUS U’%
M3 OPraHuYeCKOro noTOoKa, PCeryjiHpoBaHNA KOHUCHTPAUMH KHCAOTH H I8 3allO/ITHCHUH
AHCCK BACKTPOXHUMHUHYECKOID BOCCTAHORBICHHNA Ha NPOU3BOJICTBCHHOM BLIXOC KacKkaa.

HOACHHUTEJIBHOE 3AMEYAHHUE

ITH CHCTEMBI COCTOST U3 00OPYIOBAHUS SKCTPAKLMK pacTBOpuTeNnemM it otronku U™ uz
OPraHH4eCcKoro NOToKa B KHUAKHMH pacTsop, 00OpYHOBAaHHA BLIMAPDMBAHMA WWIH APYroro
obopyaoBaHus 18 JOCTIDKEHHS DPETVJIMPOBKH ¥ KOHTPOJIS BOAOPONHOTO TOKA3aTesis, a
TAKXKE  HACOCOB  MWAM  ApYyrux  yoTpoHCTB  mepeHoca UM 3anofiHeHHs  Aueek
SAEKTPOXHMUMECKOTO BoccTaHoBaeHuA, (OCHOBHAA 334448 KOHCTPYKLHH COCTOMT B TOM,
q1o6bel  M30eKaTh 3arpasHEHHA NOTOKA JKMAKOCTH MOHAMH  HEKOTOPHIX METALIOB.
Crneacsarenpho, Te uacti oGOpYAOBAHHS CHCTEMBl, KOTODBIE HAXOATCH B KOHTaKTe ¢
TEXHOIOTHYECKUM TIOTOKOM, M3IOTAB/IMBAIOTCH M3 COOTBETCTBYIOMIMX MATEPHanoB (Taxux,
KaK CTex10, PTOPHPOBAHHLIC YITIEBOAOPOIHEIE TONHMEpSI, cyabdar noaudenmuna, cyashbon
noansdupa ¥ nponutanubifl cMoOnoH TrpadHT) WIH 33MMIECHBI TOKPHITHEM M3 TAKMX
MATEPHATIOB.

CuereMpl HOAPOTOBKH ORTANEY (XaMuyccknit obyven)
CrieuManbHO  NpeiHasHaucHHbIE WIH  NOATOTOBNEHHLIE CHCTEMbI IR NIPOH3BOACTBA

MUTATUNBHEIY DACTBODOB XAOGDKHAS YDaHg BEICOKGH YNCTOTH U8 YCTAHOBOK NO DARICACHHUIO
HIOTONOR YPaHa METOHOM XHMUHECKOTD obmena.



5.6.6.

HOACHUTEJNBHOE 3BAMEYAHUE

OTH cHCTeMBbl COCTOST M3 0DOpPYAOBAHUS AMS PACTBOPEHMS, IKCTPAKLMH PACTBOPHTEIECM
wunn nonooOuMennoro oGOpYIORAHUA IS OYHCTKHM, 3 TAKKE IEKTPOIMTHUESCKUX dUeeK
s Boceranosienns U™ man U™ B U™ B 9tux cHcTeMax NpoMsBOASTCS PacTBOpPbI
XJ0pHAa ypaHa, B KOTOPBIX COACPKMTCH JIMIIE HECKOABKO HacTedl Ha MWILIMOH
METATIMUECKHX BKIIOUCHHH, TAKHX, KAK XPOM, Kejielo, BaHaaui, MoaubaeH M APYrHx
ABYXBAJCHTHRIX  HX  KATHOHOB  WAM  KAaTHOHOB ¢ Doabiuell  BanNeHTHOCTHIO,
KOHCTPYKIMOHHbBIE MATEPHAIIbI LTS IEMEHTOB CHCTEMBI, B KOTOpO# obpaBarpiBaetes U™
BLICOKOH 4HCTOTHI, BKJAKOMAIOT CTEKA0, (TOPHPOBAHHBIE YIICBOJOPOAHBIC TOIHUMEDDI,
rpaduT, MOKPBLITHIH NOMHBUHHA-CYILGATHBIM HAH HOAMIPUP-CYIL(OOHHBIM IACTHKOM H
nponuTatHbil cMonoH.

CHeTeMbl OKHEIeHAS YpaHa (XuMAYecKHit oGmen)

43 4
CrietHanbHO NPeHAZHAYCHHBIC WM NOJANOTOBJICHHBIC CHCTEMBl A okuciaenus U~ g U
J71% BO3BPAILEHHUS B KACKAZ Pa3je/eHna U30TONOB ypana B npouecce o0oralieHus MeToioM
XUMHYECKOro oOmeHa.

HOACHHUTEJIBHOE 3AMEYAHUE
OTH CHCTEMBI MOTYT BRJIHOYATH TAKHE JIEMEHTEL, KaK!

a)  obopyaosanue As KOHTAKTHPOBAHMS XJIOPA U KHUCIOPOAA ¢ BOAHBIMU ddiroeHTaMn
w3 oBOpyIOBAHNS pasjie/ieHus M30TONOB M dKCTpakumu obpasosasmerocs U™ s
obe/iHeHHBIH  OpraHMYecKHit MOTOK, BO3BPAlIAKOWMANCS M3 TNPOM3BOACTBEHHOTO
BBIXOJIA KacKa/a;

by  obopynoeanue, KOTOpOe OTACNAET BOAY OT COAAHOM KMCIOTHI, 4T0OBI BOJA M
KOHLUEHTPUPOBAHHAS COAAHAS KUCI0TA MOrIH Obi ObITH BHOBL BBEACHBI B MPOLECC B
HYKHBIX MECTax.

bricrpo pearupyiomue HoHoobMenHBIE CMOABI/aicopbenTsy (HonHbIH 00Men)

bricrpo  pearupyiomue  doHooOMeHHBIe  oMoOABt  wiAK  aacopOeHThl,  CHSUHANBHO
MpeHa3HAuYeHHbIE WM MNOATOTOBACHHBIE A7d OOOrallieHus ypaHa ¢ HUCHOAL30BAHHEM
fpouecca HOHHOTO 0OMEHa, BKAIOYAA NOPUCTBIE CMOJTBI MAaKpPOCETHaTOH CTPYKTYPBI W/HIH
MEMOpAHHBIE CTPYKTYPBL, B KOTOPBIX aKTHEHbIE FPYNIE XHMHYECKOTo 00MeHa OrpaHnyeHb!l
TIOKPBITHEM HE [IOBEDXHOCTH HEaxTHBHOR MODHCTON BCRIOMOTaTebHOH CTPYKTYDH, H
APYTHE KOMIIOMMTHBIE CTPYRTYph! B moboll npuemmesoll dopme, BRIFOYAN 4aCTHLL!
BONOKOH. JTH uoHooGmenusie cmonsi/ancopbenTsl nMeoT auamerpel 0,2 MM uin meHee
<Hbl OBITH XUMHUYECKH CTORKHMMM MO OTHOLICHHIO K DACTBOPAM KOHUCHTPHDOBAHHOH
COASHON KHCAOTHL, a TAIOKE JOCTATOUHO npouss! GHaMyecky, ¢ TeM 4Tols ux cRolicTsa He
yxympanuce B ofmenHpix xononHax. Cmonsl/afcopbeHTsl CREnHanbHO HpeAHaZHAYEHbI
JAS [ONYHeHHs KHHETHKH oueHb OwicTporo obmesa u30TONOB ypaHa (IHTENLHOCTH
nonyobyena menee 10 cexynn) v obiafaoT BOIMOKHOCTBIO paboTaTs NpH TeMNepaType B
auanasone ot 100°C 1o 200°C.

Honoobmennpie KoA0HHLE (nonpsiil obyen)

Hpnunapuueckue xononnst arametpom Gonee 1000 My s yaepxkanns U noajepkaHys
ACOpGeHTOR, CNEUMANLHO NPEAHATHAYCHHLIC

BANIQNHCHHBIX CACSE HOHOOOMEHHBIX CMO
HAM  NOATOTOBASHHBIE And  oDoraneHmus Yypana © HCOOABICBAHHEM HOHOOOMEHHOTG
npouecca. DTH  KOROHHEL HITOTOBASHLL M3 MarepHanos {’2“&13{%:@ Kax TUTaH MM
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5.6.8.

GTopupoBaHHbIe  YITICBOJOPOAHBIE TMMOMMMEPb!), CTOMKMX K KOPPO3HH, BbI3bIBACMOH
pacTBOPaMH KOHLECHTPHUPOBAHHON COMSHON KMCAOTHI, MK 3aLIHLIEHD] TOKPBITHEM H3 TAKHX
MaTepHasioB M criocobHbl pabotarh npu Temnepatype B auanasone ot 100°C no 200°C u
nassennn oine 0,7 Mlla (102 gynr/xs. mofim).

Hounoobmennbie cueremsl peduiiokca (nonnbii obmen)

a)  CreauaipHO NpeHA3HAYCHHbIC HAH NOATOTOBJCHHBIC CHCTEMbBl XHMHHECKOIO HITH
SIEKTPOXMMHUUECKOTO BOCCTAHOBCHHUS [UIst pereHepaumuy peareHTa(oB) XMMHYECKOTO
BOCCTAHORBMGHMSN, Honoabsyemoro(bix) B Kackanax HoHoOOMEHHOro o0OrameHHs
ypaHa.

b)  Creumanbho NpeAHA3HAYEHHbIC WM TOATOTOBICHHBIC CHCTEMBI XMMHUYECKOTO WIH
HICKTPOXMMHYECKOTO OKMCACHHUS U  pereHepalmy  pearcHTa(oB) XUMHYECKOTO
OKMCIICHHUS, UCTIONB3YEMOTO(bIX) B KacKalax HoHoobmenHoro oboraieHus ypaHa.

NOACHUTENLHOE 3BAMEYAHHE

B nponecce wnonoobmennoro oforauieHuss B Ka4yecTBE BOCCTAHABIHBAIOIIETO KaTHOHA
MOKET HCIIOBL30BATLCH, Harnpumep, TpexsadentHelid tutan (Ti7), w B 2TOM Ciyuae

. - o e d
poccTaHoBUTEbLHAR cicTema OyneT BripabareiBate T1 7 nocpescreom soccTanosaenus 11 .

B npouecce B KAYCCTBE OKMCIMTERA MOXKET HCHONB3OBATBCH, HANIPHMED, TPEXBAJEHTHOE
kenezo (Fe™), m B 5ToM ciaydae cuctema okucienus Oyaer seipabarteisarte  Fe'
nocpeacTeoM okucaenmns Fe =

CuenuaiasHo HpeaHaASHAYMCHHbLIE HJIHN HOANoTOBJCHHBIC CHCTEMBI, Oﬁf)pyzmaafme 4
KOMIOHEHTHI JUIS HCNOAB30BAHNEA B JIa3epHbIX 0BOTATHTENBLHBIX YCTaHoOBKax

BBOJHOE 3AMEYAHHE

Cyutecrpyiomue cucreMpt 418 oDOTaTHTEABHEIX TPOLECCOR ¢ HCHIOIb30BAHMEM JI3EPOB
ACASTCH HA ABE KATSropum: Te, B KOTOpbix paboueil cpejoll ABasiOTCA napel aTOMapHOro
ypaHa, H Te, B KOTOpsiX paboueil cpeoit aeiaoTes napel ypanosoro coeaunenus. Obwumu
HAZRAHMAMY U1 TAKMX OPOLECCOB ABMMIOTCH: EpBas KATETOPUSA - NAIEPHOS pasiesieHus
MIOTONIOR 110 MeToAy atomapubix napos (AVLIS wum SILVA),  sropas xareropus -
MONEKYISPHEIT METOA Ha3epHoro pasgeneung vwiotonos (MLIS uau MOLIS) u xnmuueckas
peakumg nocpenctsom w3buparensHolt no wusoronam nasepHo# axtusaumu (CRISLA).
Cucremsl, obopyaoBaHne H KOMIIOHEHTBI [N VCTHOBOK nasepHoro oforauieHus
BKJHOHAIOT: 2} YCTpoicTRa Anis NOJavy MapoB METAUTHYSCKOro ypaHa (s usbuparensHoi
doTouoHuzaLMK) WM ycTpoficTBa ANA  f10J1@4M NAPOB  YPAHOBOro coeimHenus (Ui
BOTORAUCCOUMBLME  MIH  XHuMuuccKoH  akTuBaUMMY); b) yerpodicrea  ans cBopa
oforamennoro  obeAHSHHOTO METRIUIMYECKONO YPAHa B KauecTse "npoaykTa” u "xsocros”
8 repeoil xaveropuy W yoTpodicTea Ans cB0pa DAsHOMEHHBIX WAM BMILEMUMY W3 DEaKUuH
coeannennil B xauecTse "npoaykra” ¥ HeobpaboTanHors marepuana 8 xavectse "xBocTos”
8o BTopoft kateropuu; ¢} paboune nasepubie cucTeMbl AN M3bupareasnoro ro3bymaeHs
w3oTonos ypana-235; u d) obopyaosanne ANs NOATOTOBKH NOARYY # KOHBEDCHY NPOIYKTA.
Besencraue  CcAOKHOCTH  CHEKTDOCKONHMH  3TOMOB  #W  coeauuecHuil  ypada MOXeT
norpeboBaTeey uenoseloBanie M0G0l H3 PEAA HMEIOWIMXCH JIA3ePHEBIX TEXHONOTHH,




NOACHHUTEJIBHOE 3AMEYAHUE

Muorue W3 KOMIIOHCHTOB, MIePEYMCASHHBLIX B 9TOM  pasgjene, BCTYNawT B
HENMOCPEACTBEHHbIH KOHTAKT ¢ MapaMd MeTa/THYECKOrO YpaHa WM ¢ XKMAKOCTHIO, HiIH C
TEXHOAOrHYeCKHM razom, coctosmum u3 UF, unn emecn us UF, u apyrux rasos. Bcee
[OBEPXHOCTH, KOTOPHIC BCTYNAKT B KOHTAKT ¢ ypadom uny Ul NOAHOCTLIO H3rOTOBACHE
U3 KOPPO3MECTONKNX MATEPHATIOB WK 3alIHLIEHBI MOKPLITHEM M3 TakmX matepuanos. [l
ienelt pasjiesia, OTHOCALIErocs K KomnoneHTam o0opyaoBanus Ui naseproro oborauienns,
MaTepuaibl, CTOHKHE K KOPPO3UH, BbI3BIBAEMOH MapaMy WIH KHIAKOCTAMH, COACPKALIMMU
METAAIMYCCKUH ypaH MM YPAHOBBIC CIUIABbL, BIJIHOHAIOT IOKPBITHIH OKCHAOM HTTPHS
rpadMT ¥ TAaHTAN; M MaTepHaibl, CTOHKHE K KOPpO3uH, BeidbiBaeMoi UK, BKIrOYaoT Meb,
HEPIKABEIOMIYIO  CTalTb, ATIOMHHMIH, aJlOMMHHMEBbIE CIUIABbl, HHKEIb WIH  CIUIaBbI,
coaepxkaimme 60% wuukens u Gosee, u croiikume k UFy nonHocteio drropupoBaHHble
YIAEBOAOPOAHBIE TT0JIHMEDEL.

2.7.1.  Cucremsp spinapusanns ypaua (AVLIS)

CrietianbHO  NPEAHA3HAYCHHBIC WM NIOATOTOB/CHHbBIE CHCTEMBI BBIIADHBAHHWS ypaHa,
KOTOPBIC COAEPIKAT BBICOKOMOUIHBIE TOMOCOBBIE WM pACTPOBLIE IEKTPOHHO-TYYEBbIE
NYIIKK ¢ fepeaasacMoi MOMHOCTRIO Ha MulieHs osee 2,5 kBr/em.

5.7.2.  Cucrempt s o6paboTku KuAKOMeTAA MY ecKoT0 Ypara (AVLIS)

CrienMajibHO MpeHA3HAYCHHDbIC WM [OANOTORICHHBIE CUCTEMb A8 00paboTKM JKHAKOTO
METAIA A8 PACIUIABICHHOIO ypaHa WM YPaHOBBIX CIIABOB, COCTOSLIME M3 THUrIEH H
oxnakaatomero oGopyaoBaHus UL TUITICH.

HNOACHUTENBHOE 3BAMEYMAHUE

Turam W Apyrue KOMOOHEHTHI 3TOH CHCTeMBl, KOTOpBIC BCTYNAIOT B KOHTakT ¢
PACTIJIAB/ICHHBIM YPAHOM MM YPaHOBLIMH CIUIABAMM, M3TOTOBJEHBI M3 KOPPO3ZUECTOHKUX M
TEPMOCTOMKMX  MarepuasoB WIM 3alHMIICHHBIX TNOKPBITHEM H3 TakUX MaTepHaloB.
Tpuemiembie MaTepuasibl BKIIOYAIOT TAHTAM, NOKPLITHI OKCHAOM MTTpHS rpadut, rpadur,
MOKPBITHIA OKHUCAAME APYTHX PEAKO3EMEBHBIX 31EMEHTOB WIH HX CMECHMH.

5.7.3.  Arperars aas cbopa "npoayera’ u xsoctos” meramnmueckoro ypana (AVLIS)

CrieuanpHO NpeiHasHAuEHHbIC WM NOArOTOBNCHHBIE arperats! ana cbopa "npogyxra” u
"XBOCTOB" METALUTMHMECKOTO YpaHa B JKHAKOH win TeepaoH dopme.

HOACHUTENLHOE JAMEYAHWUE

KomnonenTsl 3THX arperaToR MITOTOBACHB! M3 MATEpHancr, CTollxux K Harpesy #
KOPDOIHY, BLIZLIBASMON NIAPAME METAANUYECKOTO YPaHA WY MMAKOCTHIO, WM 32IHLISHN
FIOKDBITHEM M3 TAKHX MATEpHanoB (TAKMX, KAK FOKPWITHIE OxCHACM WTTpHE rpadur uny
TAHTAN) H MOTYT BrIHOuats B cela TpyOonposonsl, kaanaHsl, wrynepa, Hxenofa”, ssonst,
TenooOMEHHUKY B KOLISKTOPHLIC NAACTHHE AAS MAalHHTHOTO, BISKTPOCTATHYECKOTD WK

APYFUX METOJ0B PA3Aeistny.
574, Kowyxs paspeanrenssoros moavias (AVLIS)

CrenuansHo  [IPSAHA3HAYCHHLIE  WAY  NOATOTOBASHHBIE  HMAMHADUYECKHE  WiH

MPSMOYIOIBHLIC KAMEDS! ANH HOMEIEHNHT B HUX MCTOUHNKE NAP0OE METATHYECKOID YpaHa,

IEKTPOHHO-TVUEBOH NYINKK ¥ KoAnerTepos "nipoaykra” u "xsocros”,
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5.7.5

5.7.7

eisis

MOACHUTEJIBHOE BAMEYAHHWE

DT KOKYXH HMEIOT MHOMKECTBO BXOJHBIX OTBEPCTHH /UIA NOAA4YH YIEKTPONUTAHHA H BO/IbL,
OKHA /ISl JIA3ePHBIX NYUKOB, COCAMHEHHMH BAKYYMHBIX HACOCOB, & TAKKE /U1 AMArHOCTHKH U
KOHTPOJIS KOHTPOJAbHO-W3MEPHTeIbHBIX npubopos.  OHM umeloT npucnocobiaeHus s
OTKPHITHA U 3aKpbiTHS, 4T0OBI 00ecneunTs 00CTYKHBAHHE BHYTPEHHUX KOMITOHEHTOB.

Crepx3ByKoBbie paciinpHuTeababie conaa (MLIS)

CrienHajibHO  NPe/IHA3HAYEHHBIE WM TMOATOTOBAEHHBIE CBEPX3BYKOBBIE PACLUIMPHTE/IbHbIE
comta g oxnamdenms comeceit UF, u necywero raza go 150K wam nmxe w
koppoanectoiikne kK UF,.

Koaaexkropst upoaykra nsradgropucroro ypana (MLIS)

CrienuasibHO fpeiHA3HAYEHHBIC WM MOArOTOBACHHbIE KOJICKTOPBl TBEPAOTO MNPOAYKTA
natudropucroro ypana (UFs), cocrosiive u3 QuibTpa, KOIEKTOPOB YIAPHOTO HIIH
LMKJIOHHOTO THIA WK MX coMeTaHui U Kopposnectofikue k epene UFs/UF,.

Komnpeccoput UFg/mecymero raza (MLIS)

CrieumanbHo NpeiHasHAYeHHBIC WM TOArOTOB/ACHHBIE KOMIpeccopsl aas cmeced UF, u
HECYUlEro rasza s AnurensHod skenayaraumu B cpene UF,  Komnonentst arux
KOMIPECCOPOB, KOTOpble BCTYNAOT B KOHTAKT C HECYLIHM [a3oM, H3TOTOBJICHBI H3
kopposnectoiiknx k UF, Marepuanos wiM 3auiHIeHbI NOKPLITHEM W3 TAKHX MaTCPHANIOB.

Yuaoruenns spamaromnxcs sajgos (MLIS)

CrienpansHo NPEAHAZHAYCHHBIC WM HOATOTOBACHHBIC YIIOTHCHNA BPAllaroOuMXCca BaJIOB,
YCTAHOBJICHHBIC Ha CTOPOHE nN0Jadd W Ha CTOPOHC BLIXOHA [N YIUTOTHCHUSA  BajA4,
COCAHMHAIOUICTO POTOP KOMIPECCopa ¢ NPHBOAHBIM ABUIATC/ICM, C TCM yToOBI 0becneunTs
HAJEKHYID TepMETHIALMIO, [PCAOTBPAILAIOUIYIO BBIXOA TCXHOJOTHHCCKOIO raza WiH
HATEKAHNE BO3AYXAa WIH YIUIOTHAIOWCIO 1433 BO BHYTPCHHIOW KaMEDY KOMIpeccopa,
KOTOpas 3anojiHcHa CMEChIo UF{E B HCCYHICTO rasa.

Cueremnl gropuposanus (MLIS)

Creupaibho NpeAHasHAYeHHBIC WM NOAFOTOBICHHBIE cHCTeMbl And (ropuposanus UK
{8 TRepaoM cocToaunn} 8 UFe (ras).

NMOACHUTEJIBHOE 3AMEYAHUME

Oy cucteMsl npeHasHasens: g gropuposanus cobpannoro nopomka UFs 8 UF, B uenax
nocieaywuniero cbopa B kowreliHepax NpoaykTa wan Ans nojauu B Gnokw MLIS ans
JAONOAHUTENBLHOTO  oDoraieHus. Tlpu npumeHsHUM OAHOTC NOJAXONA  DEaKuus
drropupoBanus MoxeT ObITh 3aBEpUIeHa B NPENENax CHCTEMbI DA3feNieHs H30TONOB, e
WAST DPeakuMs M HEeNOCPEICTBeHHOE H3BNeYeHHe U3 KojusektopoB “npoayxra”.  [lpwu
npumeHendy apyroro noaxoaa nopowok UFs moxer Ouith u3Bieden/nepeMeiien us
wonnextopos  Tnpoayxra’ B noaxoasmm#l | peaxvep  (ManpuMep,  peaxrop ¢
NCEBACOKHIKEHHBIM CI0EM KATANW3ATOPE, MeIMKONWAAIBHBIA PeakTop Wi Kaposas Gauing)
B uenax Gropuposanus. B oboux ciaydasx ucnonsiyeics o0opyaoBaHue IR XPAHEHUS u
nepenoca drropa (W apyrux npuemieMsiX dropupyrouinx pearentos) u ans cbopa u
neperoca Uk
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.7.10.

J7.1L

Macc-cnexrpomerpsi/ucrounnrn nonos UF; (MLIS)

CrieyHanbHO NPEAHA3HAYCHHME MM TOJTOTOBACHHBIE MATHUTHBIC WIM KBaApYIOIbHbIE
Macc-CHEKTPOMETPhl, crnocobHble NMPoH3BOAUTE npsamoit o1dop npob nonaBaeMoil Macchl,
"mpoavira” v "xpocTor" M3 razoBeix norokon UFg um obnanaromme nonusim nHaGopowm
CAEAYIOWNX XapaKTePHCTHK:

1. vAeArHas paspetaomas cnocobHoCTh 110 Macce eabiie 320;

b

conepxar HMCTOYHMKHM HOHOB, H3TOTOBJICHHBIC M3 HHXPOMA WM MOHCAS WK
3AIHHINCHHBIC TTIOKPBITHEM M3 HUX, WM HUKCITHPOBAHHBIC,

3. COZACPaT HOHH3AHNOHHBIC HCTOMHHKH C 6améapﬁﬁpaexeﬁ SHACKTPOHaMH,
4, COACPIKAT KOUJICKTOPHYIO CHCTEMY, [IPUTOAHYIO 1A U30TOIMHOTIO aHAJINGd,

Cuerempl nogaun/cucremsl orsoaa "apoaykra’ m "xsocros™ (MLIS)

CrieumansHo NPCAHAZHAYMCHHBIC HWAH NOATOTOBJACHHBIC TCXHOJIOTHMYECKHE CHCTCMbBI MM
Qé@p}fm}aam&e ansg oboraTUTeNbHbBIX YCTAHOBOK, M3TOTOBJICHHBIC M3 KGQpO?ﬂ%‘CTOﬁKRK K
bF{ MATCPUANOR, WM 3alHHICHHLIX TOKPBITHEM M3 TAKHX MaTCPHANIOB, BKIHOHAIOIHS!

3} NHTAIOHIKME aBTOKABBL, NeHKM WKW CHCTCMBL, HCTIOALIYCMBIC U NOAa4H Lﬁ% A
npouecca 060?8&181’1%2;

b) accyGnumaropst  (MAH  XONOAHBIE JOBYHIKU), HCNOJAB3VEMBIC U1 BLIBEJCHMS
narperoro UF, u3 npouecca oforamenns Ais oche AVIOWEro NepeMeiieHHs;

c) CTAHLUMHM OTBCPIKICHMS WAM COHRMWKCHMA, HCHIOABIVEeMbie s seieleHus UFg wus
npouecca oboramenns nyrtem oxaths n nepesoja UF, B KuAKYIO MAM TBEpAYVIO

bopmy;

&) cradiy 'npoaykra’ wad "xBocTos”, wuenonszyemele ng nepesemenus UF B
KOHTEHHEDBL

Caceremsbr orgesenns UFg or necymero raza (MLIS)

CrieupanbHO 1IpeIHA3HAYEHHbBIC WM [OATOTOBJEHHBIE TEXHOJOTHYECKHE CHCTEMBI LA
oraeneuns UF, o1 necymero rasa. Hecymum razom moxer ObiTh 4307, aproH wiu apyroi
ras.

NOACHHUTEJIBHOE 3JAMEYAHHME

7Y CHCTEMBL MOT YT BEJROYATE TEKO0E sés;;;}y,a%%@é@ KA

[¢)
[}
B

a2 KPHOTCHHBIC TERACGODMEHHRKH WK Kpuocenaparopsl, crocobubie OZNABATE

Temneparypst -120°C nnu menee, unu

N

by 670KM KPHOTEHHOTO OXJIAKASHNA, crIocOOHBIE CO3AABATE TEMIIEPATYPHI
~120°C unwy meuee, vin

¢} xonoansbie nosywsy UF,, cnocoGusie cosaasars Temneparypst -20°C win Menee,



5.7.13.

5.8.3.

5.8.4,

Jaszepusie cacremsl (AVLIS, MLIS n CRISLA)

ﬂaB%pbl WK JIABCPHBIC CHCTCMBI, CHCUHMAIBHO NPCAHAZHAYCHHBIC WK NOATOTOBACHHLIC A0
pasac/icHus M30TONOB YPaHa.

HOACHHTEJIBHOE 3AMEYAHHE

Jazepuas cucrema npouecca AVLIS obbiuso coctonT 3 ABYX najepoB: nazepa Ha napax
Mean # masepa Ha kpacurensx. Jlasepnas cucrema s MLIS obwiuno coctont uz naszepa,
pabotatomero Ha CO, WIH JKCHMEPHOrO J1a3epa M MHOTOXOJ0BOH ONTHYECKOH sueiiky ¢
BpAIAIOIUMHUCA 3epKaaMy Ha obenx croponax. [lns na3zepoB Wiy JHasepHbIX CHCTEM TIPH
oboux npoueccax tpebyeres cTabUaM3aTOP CNEKTPOROH YacToTsl AN paboThl B TeucHHE
JUTUTENIbHBIX TIEPHOIOB BPEMEHH.

Cpennaabsno NPEeAHAZHAYMCHHDBIC HJH HOATNOTOBJICHHBIC CHCTEMBI, 96(}[]}’}31{)8383{3 "
KOMIOOHEHTHI VI HCHOJABL3OBAHAS HA 0BOraTHTEABLHBIX YCTAHOBRAX ¢ HAASMCHHbLIM
pasjaejaennem

BBOJHOE 3AMEYAHHE

Hpy npouecce naasMeHHOIro pa3iencHus maasMa, COCTORINAA M3 HOHOB ypaﬁa IIPOXOAHUT
qepes IIEKTPHUECKOEe NoJjie, HACTPOSHHOE HA 4acTOTy MOHHOrO pesonanca U™, ¢ Tem urobbr
OHH B MNEpBYID OYepeAb NOTROUIANH  3HEPrHI0 W YBEAHYHBANCH ﬂﬁafﬁ%m nx
wrrortopoobpasHbix  opour. Honer ¢ npoxoxaeHueM no  OonsiieMy  auamerpy
saxpaThiBalOTCA i obpasoBamms npojykra, oboramennoro U’ [lnasma, kotopas
00pa3oBaHa NOCPEACTBOM HOHM3ALMH YPAHOBOTO Napd, COACPIKHTCA B BAKYYMHOH Kamepe ¢
MAarHUTHBIM  TI0JIEM  BBICOKOH  HANPSOKEHHOCTH,  00PAZ0BAHHBIM ¢ [TOMOILBIO
CREPXNPOBOASINErO MarHuTa. (OCHOBHBLIC TEXHOJOPHHECKHE CHCTEMBL NIPOLIECCA BRKAIOUAIOT
CHCTEMY FeHepaluM yPaHOBOH IJIA3MBL, Pa3zCUTEIBHLIH MOAYAE CO CBEPXIPOBOANLINM
MAarHuTOM ¥ CUCTEMBI H3BJICUSHHS MeTalia s cbopa "npoaykra” v "xsoctor”,

MHK?OBOJ!HOB!)I& HCTOMHHKH JHCPIHH H AHTCHHBI

CrieumanbHo  nIpeHa3sHAueHHBIE WIM  NOJrOTOBJCHHBIE MHUKPOBOJHOBBIE HMCTOUHMKH
IHEPIHU W AHTEHHE! 18 [EHEPALMH WK YCKOPEHMST HOHOB 1 obna/aoniue caeayommuMp
XapakrepucTukamu: dacrota spiue 30 I'Tu v cpeansn BeixoaHas MOHIHOCTE U1 FeHEPALIMY
nonoe bonee 50 xBr.

Conenonasi 119 8o3bymaenus vonos

{; SHMANBHG gi?id&éfié’iﬁé’%ﬁ?%ié%ﬁ WY NOArOTOBJIICHHBIC CONISHOWIBI IS ?%’iﬁ%i{}%&é;"?{}?ﬁéﬁ‘g
Bo3OymaeHHs HOHOB B AManasoHe dactor Gonee 100 ku u cnocobupie paborars rpu
cpeaned momnocrn Sonee 40 kB

CuereMsbi reHepanue Ypanosol miaimMbs

CrieupaisHe APEAHAZHAYCHHBIE WY NOATOTORICHAHBIC CHCTCMBl FEHEDALMH %gaa{}g(
fIRasMbl, KOTOPBIC MOTYT COHCDHATE  BLICOKOMOUIHBIC NONRCCOBBIC WM pacTposs
SACKTPOHHO-JIVHCBBIC NTVIIKY © H%g}ﬁé%§§€@f§§é MOHIHOC TSI Ha MuitieHs Oosee 2,5 wHr/om,

Crerembl 48 06paloTky KEAKOMETANNHYLCKOTO YPAHA

CreusalisHo ODEAHATHAMCHNBIC WY DIOATOTORACHHBIC CHCTEMBI g i}%pa@{}my; HRAKOTO
METania Jia PaciylaBiCHHOIO VpaHa HAM YDAHOBBIX CHAABOR, COCTOSHINME W3 Turiach u
OXNANAKOCHICTO @6@?}’338&5?& s THEAEH.
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5.8.6.

5.9.

HOACHUTENBHOE 3BAMEYAHHME

Turau W ApyrHe KOMIOHEHTB! 3TOH CHCTeMBI, KOTOPBIC BCTYNAKT B KOHTAKT ¢
PacIUIABACHHBIM YPAHOM MM YPAHOBBIMH CIIIaBAMH, U3IOTOBCHB! M3 KOPPO3MECTOHKUX H
TEPMOCTONKMX ~MATePHAJOB MWJIH  3alUHMIICHbI TOKPBITHEM W3  TaKUX  MAaTepHasIoB.
Tpuemiesbie MaTepyanbl BKIFOYAIOT TAHTAN, MTOKPHITHIH OKCHAOM HTTpHS rpadur, rpaduT,
NOKPBLITEIH OKHCAaMH APYTHX PEAKO3EMEAbHBIX 2JEMEHTOR HAH HX CMECIMH.

Arperarts 1as cOopa "npoaykra' u "xpocto” MeTaniHvMecKoro ypana

CrieumanisHO MpeHa3sHAYCHHBIC WIH MOAroTOBAEHHbIE arperartsl A cbopa "npoaykra” u
"xpocToB" A4 METAIIMYECKOTO ypasa B TeepioH dopme. Dty arperarwmt ans cGopa
H3TOTOBJICHL! M3 MAaTepHaioB, CTOMKHMX K HarpeBy W KOPPO3HMH, Bbi3biBAEMOH napaMu
METa/UIMYECKOTO YpaHa, TAKHX, KaKk rpaduT, MOKPLITLIH OKCHIOM MTTPHUS, WM TaHTAN, WK
3aIMULEHB] TOKPBITHEM N3 TAKUX MATEPHAlIOB,

KO?!{}’XH Pa3zicAuTeJIbHOr0O MOAYIH

HunnHapuueckye KaMepbl, CHEUMANbHO [IPeJHA3HAYCHHBIC WM TIOATOTOBICHHBIC [7id
MCITOAb30BaHUs  Ha 00OraTWTE/IbHBIX YCTAHOBKAX ¢ TMUIA3MEHHBIM  paszfefieHueM, Juis
AOMELIEHHS B HHX WCTOYHMKE YPAHOBOH IUIA3MBL, 3HEPreTHYECKOTO  CONICHOHAA
PaguovacToTht ¥ KOUIEKTOPOR "nipoaykra” u "xsoctor”.

HOACHHWTEJIBHOE 3AMEYAHUE

OTH KOMKYXH HMEIOT MHOMNKECTBO BXOMHBIX OTBEPCTHH /s MOAAYH IJICKTPONHTAHUS,
coeiMHeHNH AN Py3HOHHBIX HACOCOB, a TAKKe AN AHATHOCTUKH M KOHTPOAA KOHTPOJILHO-
M3MEPHTEIEHBIX NPHOOpoB.  OHM MMEIOT NPHCNOCOONCHUS AN OTKPBITHS W 3aKPBITHSA,
uytobbr  o0ecneunTh  OOCHYKMBAHME BHYTPEHHHX KOMMOHEHTOB M H3TOTORJACHBI M3
COOTBETCTBYIOLIMX HEMArHUTHBIX MATCPHAIOB, TAKHX, KAK HEPIKABRIOLIAd CTalb.

Croenunajipuo HPCAHAZHAYMCHHDBIC HJAH HOANOTOBJCHHBIC CHCTCMBI, {}ﬁ(}pygﬂsaﬁxe H"
KOMUOHECHTEH! Ji8 HCHOJB30BAHHEN HA YCTAHOBRAX MICKTPOMATrHHTHOIO oboramenns.

BBO/JHOE 3AMEYAHHUE
Ilpu onekTpoMarHMTHOM  MPOUECCE MOHB!I  METAUIHYECKOrO  ypaHa, HOJydeHHBbie

NOCPEACTBOM MOHHU3ALMKM NUTaloero Matepuana us coneli {oburuno UCL), yexkopsiores ¢
NPOXOMAT Hepes MarHWTHOE I10JIe, KOTOPOE 3aCTABAET WOHBI Da3IH4HBIX H3OTOMNOB

NMPpOXGAHTS 158 PaznuiHLIM HaipaBiacHuaM, OCHOBHBIMY KOMDOOHEHTAMY
SACKTPOMArHUTHOIO  WI0TONHOIC  CeNaparopsd #RgorcH: MArHUTHOS [one ahg

OTKIOHEHHS/Pa3ACACHHA HM30TONOR HOHHOTO MYYKE, HCTOUHMKA HOHOB ¢ €ro CHCTeMoH
yckopenus, H cucTemsl cbopa oTAeneHHBIX HoHOB, BermoMorartensHeie CHCTEMB! 418 3TOTO
npotecca  BRIOHAOT  cucTemy  cHabGwewus  marnutHof  sHepruedl,  CHCTeMbl
BBLICOKOBOJIBTHOIO NHUTAHWA HCTOUHMKA HOHOB, BAKYYMHYIO CHCTeMy M oBHIMpHBIE CHCTEMBI
xumuueckolt  obpaboTku M8 BOCCTAHOBICHHA NPOAYKT2 M OUHCTKW/pereHepauny
KOMTIOHEHTOB.

351{5?3’?;}{}&’{3?!3 HTHBIE CCHAPATODLI H30TOHOE
i?ff%?ﬁ??iﬁéﬁ??%%?%iéie CeNapaTopst MZOTONOR, CHCLMHANLHO NpeinHasHaMCHHBIC MK

NOANOTOBACHHBIC J/id pasaCliCHyua M20TONCE ypaHa, # {362‘3?},}%33%1%3 M KOMDOHCHTL AN
ITOrO, BEAKOMAH!

[
[y



a) HMeTounnkm HOHOB

CrieuyansHo  NpeAHAZHAUCHHBIE  WAM  [IOAIOTOBJCHHBIE  OTAE/ABHBIC WM
MHOTOYMC/ICHHBIE HMCTOYHUKM HOHOB YpaHa, COCTOfIIME M3 MWCTOYHHMKA napa,
MOHM3ATOPa M YCKOPHTeIS  My4YKa, H3rOTOBJICHHBIE M3 COOTBETCTBYIOULMX
MaTepuanos, TAKMX, Kak rpaduT, HepKaperowlas CTalb WM Melb, U CNOCOOHBIX
obecrieunBath 06mni ToK B nyuxe noHor 50 MA nau Hosee,

by  Konnekropk: HOHOB
KonnextopHeie naacTHHBL, MMeIomMe jBe wiad Oonee WIEIM M 1asa, CheuualibHo
Npe/Ha3HAYECHHBIE WK MOAroTOBICHHbIE i1 cOopa My4KoB HOHOB 000TalEHHOTO H
oGeIHEHHOrD YPaHa ¥ M3TOTOBACHHBIC H3 COOTBETCTBYIOIIMX MAaTEPUATIOB, TAKHX, KaK
rpadyuT MK HepKaBeroLas CTalb.

c) Baxyymusle KOKyXu

CrienMaibHO TIPEIHA3HAYCHHBIC WAM TOAIOTOB/ICHHBIC BAKYYMHBIE KOXKYXM Uif
INEKTPOMArHHTHBIX CENapaTopoB ypaHa, H3TOTOBJCHHLIE W3 COOTBETCTBYIOHIMX
HEMArHUTHBIX MATePHATIOB, TAKUX, KAK HEPIKaBEIOWIAs CTajlb, M I1peIHA3HAYEHHbIS
g paboret npu gasienun 0,1 Ta wan mioke.

NOACHHUTEJBLHOE 3AMEYAHHWE

DTH KOXKYXH CIIRUHATBHO NPEAHA3HAYEHB] [T NOMEIIEHHS B HUX HCTOUHHKOB HOHOB,
KOMIEKTOPHBIX  MJAACTHH  H  BOJOOXJAKIAAEMbIX  BKAaAblied M HMEOT
npucniocobaeHns ANy coenuHeHni 1nddYSHOHHBIX HACOCOB H NpHcnocodieHus s
OTKPBITHA ¥ 3aKPBITHA B LICJAX M3BICHEHHS H 3aMEHbI ITUX KOMITOHEHTOB,

dy MaruuTHsie NOJIOCHBIE HAKOHEYHUKH

CrnenuaisHo APCAHASHAYMCHHBLIC WKW TNOATNOTOBACHHBIC MArHHTHBIC TIOJIOCHBIC
HAKOHCHYHHKH, HMCIOHMC AuaMeTp Hornee 2 M, HCIIOAB3YCMBIC Ui obecrneueHus
NOCTOAHHOIC MArHWUTHOTO 1O B JJACKTPOMArHWTHOM Cenapartope H30TONOB M 44
IEPCHOCA MATHHUTHOO 110714 MOHKAY PACNIONIOKCHHBIMK DAZIOM CENApaTopaMn.

BoicoKoOBOABTHBIC HCTOMHHKH HHTAHUS

CrieumaiibHo  npejiHa3HavyeHHble WK [OATOTOBMEHHBIC BLICOKOBOJBTHBIE HCTOYHUMKH
fATAHWS 108 MUCTOYHMKOB  WoHOB, obnajaroiime 1nonHbiM  HabopoM  CleAyIOlmMX
XapakrepucTuk:  MoryT paboTaTh B HENpPEpHIBHOM DPEXHME, BBIXOAHOE HAMPKeHHE
20 000 B unu Sonee, spixoasolt tox | A wny Gonee u cvalunuzaiyg HANDMKEHUS MEHES
(3,01% 8 Teveune § uacos.

Herounany guransy 3IeKTPOMATBERTOR

CrsieanbHo  NPSAHAIHAYSHERIC HAH OATOTORNEHHBIE MOLHBE WCTOMHHKH NMTAHHS
RBOCTOAHHOIG TOK3 AR saeKTpoMarunTos, ofnagamwme noguss Habopom creaviommx
XapakTepHCTHK:  BBIXOAHON TOK B HenpepsiBHOM pewnme 500 A nam Oonee npu
nanpsxensy 100 B wm Sonee, npu crabunusaumy 0o Toky A nanpmresmic seree 0,01%
B TeueHue 8 uacos.

YeranoBgH U HPpOHIBOIACTER THHKEAOH BOABL, 5}%@’?6?&3 u ﬁi%é’?ﬁ?ﬁ%ﬁhii coeanHenni
L Qgﬁf}yﬁi}ﬁaﬁﬁ& CHEHBAJILHO UPeABATHAMCHAOE BN HOATOTORBJICHAOE I8 37010

BBOJHOE 3AMEYAHHE

Afg;}g%;’;yg} BORY MOMHO DPOHIBOAMTL, HCTIONLIYVA DAlIMYMHBIE [NPOLISCOLL OnHaxo
KOMMEDHCCKY BBITO/IHBIMY ABIIMIOTCE ABA HPOUECCAl NPOUECe HIOTONHOMG obmena BOAL H
CepoOBGAODOAR {i?{}{}ﬁéfﬁ{: {:}‘S} ¥ OpOoLEece HIOTOIHOTO ofiMena amMmpaka u BOAOPOIA.
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Ipouece GS ocropan Ha oOMeHe BOAOPOAa M AeHTEPHs MEXKAY BOJOH M CEpOBONOPOAOM B
CHCTeME KOJIOHH, KOTOPBIE IKCIIYATHPYIOTCS ¢ XO0AHOH BepxHeil cekumel W ropsaueh
HukHeH cexumed, Boaa tedeT BHU3Z MO KOJOHHAM, B TO BpeM3 Kak CEPOBOAOPOAHBIH ra3
UPKYANPYET OT AHA K BepuiMHe KojgoHH. [lng conefcTBMA CMEIIMBAHMIO Ta3a M BOAbI
HCTIoAB3YETCA pAA Ablpuarthix soTkos.  [elrepufl nepemeimtaercs B BOAY HPH HHIKMX
TEMIIEPATYPAX H B CEPOBOAOPOA NpH BLICOKMX Temreparypax. OOGorawmenHsie acHtepuem
ra3 Wid BOJA YAAASIOTCH H3 KOJMOHH NEpBOH CTYNEHM Ha CTBIKE TOPSYHMX M XOJOLHBIX
CexLMil, B Npouece NOBTOPAETCS B KOJIOHHAX ciaeayiowelt crynenu. [lpoaykr nocnennei
thassr - Boja, oforamensas aedtrepuem 1o 30%, nanpasaseTcs B JHCTHAAALHOHHYIO
VOTAHOBKY /LIS TPOM3BOJACTBE DPCaKTOPHO-YMCTOR Tsmwenoll Boawl, T.2. 99.75% oxucu
JgedTepus.

B npouecce oOmeHa MEXKAY aMMHAKOM M BOAOPOAOM MOMKHO H3BAEKaTh Jefitepuil w3
CHHTE3-ra3a NOCPEACTBOM KOHTAKTA C JKHAKMM aMMHaKOM B NPHCYTCTBHU Katanu3aropa.
Cunres-raz nojgaercs B oOMeHHBIE KOJOHHB M 3aTeM B aMMuadHsiil koHseprep. DBuyrpu
KOJIOHH Fa3 MOJHUMAETCs OT JHA K BepLIMHE, B TO BPeMS KaK JKHAKMH aMMMaK TedeT OT
BepLIMHBL KO AHy. /Jleifrepuil B cuHTe3-raze NMWIAETCH BOJAOPOAA M KOHUSHTPHPYEICA B
amMMuaKe. AMMHAK MOCTYNAeT 3aTeM B YCTAHOBKY /It KPEKMHIa aMMHUAKa Ha HE KOJOHHBI,
Torpa kak raiz cobupaercs B aMMMAauHOM KOHBepTepe Ha Bepiuuue. Ha nocaeayroummx
CTYNEHsIX MPOHCXOAMT AaibHeHuiee oboraleHHe, H MyTeM OKOHYATEbHOH ANCTHIAALHH
NPOM3BOANTCS pEAaKTOpHO-vMcTas Tsxkenas Boaa.  [logauwa cudres-raza moker ObiTh
ofecrnieueHa aMMuadHOW YCTAHOBKOM, KOTOpas B CBOIX OHEpEedb MOMKET ObITH COOpYIKEeHA
BMECTE € YCTAHOBKON ANA NPOMIBOACTBA THKEAOH BOAB! NYTEM H30TONHOIG obMeHa
amMMuaka ¥ Bogopoaa. B npouiecce aMMHa4HO-BOAOPOAHOIO 0OMEHa B KAYECTBE HCTOUHHKA
MCXOAHOTO ACHTEPHS MOXKET TaKKe UCNOb30BaThes 0ObIYHAs BOAA.

Mmuorue npeameTs! KH0O4EBOro o0OpYIOBAHUS 1% YCTAHOBOK 110 NIPOM3BOJCTBY TSOKENOH
BOJBI, HCHOABIYIOWMX fipoueccsl GS Wiy aMMHadHO-BOJAOPOAHOrO 00OMEHA, IHPOKO
PAcnpoCTPaHe bl B HEKOTOPLIX oTpaciisnx HedTexuMuueckod npompiiieHsocTH. OcobennHo
3T0 KacaeTcs HebOIBLIMX YCTAHOBOK, ucnonwsyiomux npouece GS.  OaHako HeMHOTHE
npeaMetsl obopyaosasus aBpnsiorcs cranaaprHeimui. [lpoueccs GS M ammuauHo-
BojopoaHoro oomena tpebytor obpaboTky OOABIIMX KOJHYECTB BOCTIIAMEHAIOLIMXCA,
KOPPOIHOHHBIX # TOKCHYHBIX JKMIAKOCTEH NpH NoBbIeHHOM HaBieHuyu. COOTBETCTBEHHO
npu pazpaboTee CTAHJAPTOB NO NPOSKTHPOBAHMIO ¥ SKCIAYATAUME U YCTAHOBOK M
ofopyioBaHuA, HCMOAL3YIOMMX ITH MNPOLECCHI, CAEAYeT YAenaTh bosbuioe BHUMAHHE
noabopy MarepualioB M MX XapakTepUCTHKaM ¢ Tem, 4Tobsl obecneduTs JINTENbHBIH CPOK

cnyxbpl 1ipH  cOXpaHeHMM BhICOKOH OezomacHooT #  HazexsocTH.  Onpepenenue
macwtabor  obycnopiuBaeTcs  rnasHbIM  00pasoM  cOOOpaeHHMAMM  BKOHOMUKH M
HeoOXOANMOCTH. Takum ofpasom, OGoaswas wacTe npeameros  ofopynosanns

MIroToBase7TCd B COOTBETCTRHEM © '??%gi}g&ﬁiééiéﬂé 3AKaTUMKS.

Haxoneu, CASAYET OTMETHTB, HTO KAK B NpOUSCee {5, 1Ak ¥ B NPOLCCCe aMMUaUHO-
BOAOPUAHONO oGuena, ApeAMeTs %é@??ﬁ{}?}%ﬁ%ﬁ% KOTOpLIE  TI0 OTHSIBHOCOTH  HE
NMPEAHAZHANOHE! MM NOANOTORACHB! CNCUMANBHO ANE [IDOUZB0OHACTEA THHenol BOALL, MOTYT
%%5%?3?&%% B OCHOTEMB, CHSHMANLHO [IDCAHAZHAMOHHLIC MWK [OATOTOBACHHBIC 104
HDOWIBOACTEE THMEAOR BOABL i?}i}?’s%é{?giﬁé TEKUX CHCTOM, TIpHUMCHACMEBIX B oboux
NPOUSCCax, ABRAKOTCH CHCTEME KATANUTHYMSCKOrO KDEKUHIa, UCHOABIYeMad B npougcce
ofMens aMMHAKa U BOAODOAA, W AUCTWIIHLUMOHHBIC CHCTEMEB], HCNIGIBIVEMBIZ B IIpoUecle
OROHYATORBROH KOHUEHTpaUNK Taenol BoAsl, Acsoaguiek c¢e no YpOoBHA DEAKTOPHO-
UHLCTOH.

ﬁ?iﬁl{?@’iﬁ?%}i @%8@?5{&333%2? KOTOPBIC CNCUMBILHO NPCAHATHAYMCHB! WY DOATOTORMCHB! 18
APOW3BOACTEE THHEACH BOABI AyieM HMCNOALIOBAHUA subo npouecca obMeHa BOOB M
CEPOBGAOPOAS, anbo npouecca ofmena aMMuaKa u BOACPOAA, BKIBOYEIOT!
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6.1.

6.2

6.3.

6.4,

6.5,

6.6,

Bojio-cepososopoanbie 0OMeRHbIE KOJTOHHBI

O6GMeHHbIe  KOJIOHHBI, HM3rOTABAMBAGMBIC M3  MEJIKO3EPHHCTONH  yraepoaucTofl  craam
{nanpumep, ASTM AS16), nuamerpom ot 6 M (20 dytoB) a0 9 M (30 dyToB), KOTOpBIC
MOFYT 3KCTIUTYATHPOBATLCH NIPH AaBAcHMK cBie Han papHoM 2 MIla (300 dyui/ks. arofinm)
M MMEIOT KOPPO3HOHHBI Aonyck B 6 MM wiy Gosiblie, CrielMaiIbHO [peaHa3HauyeHbl WK
MOArOTORICHB! /I TIPOM3BOACTBA THKEJOH BOABL NYTEM HCNOAB30BAHMA npoudecca
H30TONHOro o0MeHa BOABI B CepoBOIOPOIA.

I"'a301yBKH H KOMIpeccopbl

Onnocrynenuarsie, masonanopusie (r.e. 0,2 MIla wnu 30 dyut/ke. mofiM) uenTpodekHbie
rasoAyBKH HAH KOMIpPECCOphbl s UHMPKYJSLMH  CepOROJOpOJHOre rasa (T.e. rasa,
conepaalero bosee 70% H,S), cneunanbHo npeaHazHAMEHHbIE WK MNOANOTORACHHbBIE 14
NPOMABOACTBE THKENOH BOJB MYTEM HCHONL3OBaHMA npouecca obmeHa Boasl H
CEPOBOOPOA. ITH  ras’oAyBKM MM KOMIIPECCOPhI  MMEIOT  NPOMIBOAHTENBHOCTE,
APEBBLILIAIONLYIO Wik paBHYio 56 m'/c. (120 000 SCFM) npu KeryaTaliy o JapjicHHeM,
fpesblmatowny  win pagasiv 18 MIla (260 dyur/ks. molim) Ha Bxoze, U cHabxkeHbl
CANBHUKAMH, YCTORuMBLIMY K BozaelicTero HyS.

Ammuad HO-BOAOPOAHBIC oOMeHnHbIe KOJIOHHBI

Ammuauno-goiopoansie  OOMEHHME KOJOHHB  BbicOTOH Oonee wuam  paBHo#t 35w
(114,3 dyros) amamerpom ot 1.5m (4,9 dyros) a0 2,5m (8,2 dyToB), KOTOpBIE MOTyT
IKCIUIYATHPOBATLCS 1104 Aapienuem, npepbipaommnm 15 MIla (2225 dynr/ks. moiiv),
CTICLMATBHO FIPEAHAZHAYCHHBIE MM MOArOTOBACHHBIE AJISI MPOHU3BOACTBA THXKEIOH BOIBI
nyTeM MCnoib3oBaHus npouecca ofmeHa aMmuaka M BOAOpOJa.  DJTH KOMOHHBI HMEHT
TAKKE MO MeHbIneH mepe 0Ho 0T0opTOBAHHOE OCEBOE OTBEPCTHE TOIO JKE AMAMETPA, YTO H
LJIHHAPHYECKAS HacTh, 4ePe3 KOTOPYIO MOTYT BCTABAATLCH WM BbIHMUMATLCH BHYTPEHHME
YACTH KOJOHHDL,

BH}"TP&KHI&E YACTH KOJOHHBI H CTYNCHYATHIC HACOCH]

BHYTpeHHME 9aCTH KOJIOHHB! B CTYIIEHYATHIE HACOCH], CHELUHAMLHO NPeAHATHAYEHHEBIE WK
NOATOTOBACHHBIE 18 KOAOHH [N18 [IPOHM3IBOACTER THKEIOH BOABI HYTEM HCIO/IBIOBAHMS
Apougcca aMMHadHO-BoAopoanoro ofmena.  BuyTpenHme 4acTH KOJOHHBL BKHOMAIOT
CHSUMMIEHG [IPEHATHAUSHHBIC KOHTAKTOPB! MEXKAY CTYNSHAMM, COEHCTRYIOUME TECHOMY
KOHTAKTY 18338 M KWIKOCTH, CrynendaTteie  HACOCHT  BKJAIOUAIOT  CHELMANBHO
NpeJHasHAYeHHBIS NOTPYHEEMBIC B KHMAKOCT: HACOCH! AIH LMDKYIIMY XKUIKOTD aMMHaKa
8 npencaax 00nemMa KOHTAKTOPOB, HAXOMAALUIMXCH BHYTPH cTyneHell KoaouH,

YoranoBEy 408 KPEKEETE GMMESKS

YVeTaHoBKRY AN KPEKMHIA aMMUAKS, IKCANYETHDYEMBIE NOJ JABJICHHEM, NPEBLILIAIOIINM
win  pasHeiM 3 MIla (450 dyur/ve. moliv), CcreuManpHO  NIpeHaHAYCHHBIE WM
NOATGTOBACHHBIE AN8 NPOHIBOACTEA TMKEAOH BOAM NYTEM  HCAOAL3OBAHMA NIPOLECCA

HAOTOTHOIG oOMena aMMHaKa U BORODOHE.

Huadiparkpacusie agatn3aTopht BOrI0MeRns

%

%%@?2%?%& HBIC AHATMEATODR! Noriciienys, CNOCOUHBIC GCYHICCTBAATE aHanus
COOTHOWICHMA MCHAY BOOOPOAOM H ,i%ﬁ?ﬁg‘i}%iﬁ M B DRANBHOM macirrabe BpeMOHH, Korja

KOHLIEHTpaLM# IeWTEPHS paBHBL WiK npesbiinainT 90%.

-
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7

1.

Karanurngeckne neyn

Kartaauruueckue neun ais nepepaborku oforalieHHOro ASHTEPHEBOTO rasza B THKEIYI0
BOAY, CHELMANBHO NPeIHAa3HAYCHHbIC WIM MOATOTORJISHHBIC [UIS POM3BOACTBA TSKEIOH
BO/IBI TTYTEM HCIOIL30BAHMS MTPOLECCA H30TONHOTO 0OMeHa aMMHaKa 1 BOAOpOAa.

YeranoBKH AA# KOHBEPCHH ypana H ofopyoBanHe, CHENHAILHO UPEeAHAZHAUMEHHOE
HJIH DOATOTOBACHHOE AAH ITOrO

BBO/IHOE 3AMEYAHHUE

B ycranoBkax M CHCTEMax JUIs KOHBEPCHHM ypaHa MOMKET OCYUWIECTBIATLCS OJHO WM
HECKO/ILKO TPEBpAlieHHil U3 OAHOr0 XMMMWYECKOID H30TONA ypaHa B APYroH, BKIKOYas:
KOHBEPCHIO KOHLEHTpatoB ypahoso#t pyast B UO;, konsepcuio UO; B UO,, xoHBepeHto
okuceit ypana 8 UF; nim UF,, kongepenio UF, B UF,, konsepenio UF, B UFy, konsepenio
UF, B meraminueckuil ypan ¥ kousepeuio dropuaos ypana B UO,. Mnorue wiouesbie
KOMIOHEHTH! 000pY10BaHHS YCTAHOBOK /AT KOHBEPCHM YpaHa XapakTepHbl jiss HEKOTOPBIX
CeKTOPOB  XHMMYeCKOH obpabaThiBaiomied  NPOMbILIEHHOCTH. Hanpumep, Buanl
0BOpYA0BAHMS, MCTIONB3YEMOTO B 3THX NPOLECCaX, MOTYT BKIKOUYATh: [EYH, KapyCe/abHbIe
Mevm, PeakTopbl ¢ NCEBA0OKIKECHHBIM C/I0EM KaTann3aTopa, sKapoBbie peakTopHele Oainy,
KMAKOCTHBIE  UEHTPU(YIH, [AMCTHISHMOHHBIE KONOHHBI M JKMAKOCTHO-KHIKOCTHbIC
SKCTPAKUMOHHBIE KONOHHBL  (OJIHAKO HE MHOFME KOMIMOHEHThl 000PYMOBAHMS MUMEIOTCH B
"rotosom BHae";  GOMBLIIMHCTBO W3 HHUX J0/UKHbL ObITh NOANOTOBAEHbLI COTJIACHO
rpeboBaHuaM U criellUKatMgM 3aKasumnka. B HekoTopbiX ciyuasx Tpebyercs y4HThIBATH
CRELMATBHBIE TIPOEKTHBIC U KOHCTPYKTOPCKHE OCODEHHOCTH 1A 3alUThl OT arpecCHBHBIX
CBOHCTB HeKOTOpHIX n3 obpabarsiBacMeix xumudeckux sewects (HF, Fo, CIF; u dropuas
ypana).  Hakonew, cieiayer OTMETHTb, YTO BO BCEX [IPOLECCAX KOHBEPCHHM ypaHa
KOMIIOHEHTH 0B0Opy/I0BaHUsA, KOTOPHIE OTAEIBHO CHELUMATBHO HE MPEHA3HAYCHBL WA
[OAFOTOBJIEHB! /11 KOHBEPCUM ypaHa, MoryT ObiTb 0ObeAMHEHB! B CHCTEMbL, KOTOPBIC
CMEUMANILHO [1PEAHAZHAYEHBl WM MOATOTOBIEHB! U1 UCNOJIL30BAHMS B LEIAX KOHBEPCHH
ypaHa.

CrennajibHo NPeIHAIHAYCHHBIC WIH NOITOTOB/JEHHBIE CHCTEMBLI A8 KOHBEPCHH
KonueHTpaTos ypanopoit pyast B UO;

NOACHUTEJIBHOE 3SAMEYAHUE

Kousepcus KoHUEHTpaTOB ypanoBod pyaet B UO; MOXKET OCYWIECTBASTHCH CHAavana
MOCPEACTBOM DAcTBOPEHHs pyAbl B a30THOH KHCAOTE W SKCTPAKUMK  OYHMLIEHHOTO
FEKCATHAPATA YPAHWILAMHATPATA ¢ NOMOLIBIO TAKOTO pacTBopuTess, kak Tpubytun docdar.
3ateM rexcaruapar ypaHunauHurpara npeobpasyercs B UO; nmbo  nocpeictBoM
KOHUEHTPauMn W Jenwrpauud, Jsmbo  nocpeacTsoM  HedTpanwsaumu  razoobpasHbiM
AMMUAKOM [Uis TIOJYYeHHS AMYPaHaTa aMMOHHSA ¢ nocheaywomelt gunpTpaunei, CymkoH 1
Ka/IbLHHUPOBAHHEM.,

Cnennajingo BREIHAGHAMCHELIC W DOATCTOBACHHLIE CHOTEME! LIS KORBEDCHA ij{}}
B {:F.g

NOACHUTENBHOE 3AMEYAHHKE

Kousepeus UQ; 8 UF, mMokeT oCylIECTBANTLCA HEMOCPEACTBEHHO Qropuposannesm. [lus
npouecca TpebyeTes HCTOUHHK razoobpasHoro Gropa uin TpexdTopucTors xiopa.
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7.4,

7.6.

7.8,

CrHennanbHO HNPEIHASHAYECHABLIC HIAA HOATOTOBJCHHBIE CHCTEMBI LISt kousepeun UO;
B UO;

NMOACHUTEJIBHOE 3AMEYAHUE

Kousepcns UO; B UO; MOKeT OCYIMECTBIATLCS TNOCPEACTBOM BoccTaHoBAeHus UQO;
ra3o06pasHbIM KPEKHHI-aMMHAKOM HITH BOJAOPOLOM.

Crennaibpo HPEAHASHAYMEHHLIC HIH HOATOTOBJCHHEDIC CHCTEMBI /IS KOHBEPCHH UOg
B UF4

HOACHHUTEJIBHOE 3AMEYAHHWE

Konsepcus UO, B UF, MokeT OCYIECTBASTLCS  1OCPEACTBOM peakmn  UO, ¢
rasoobpasnbiv ropuctbiv Bogopoom (HF) npu temneparype 300-500°C.

Coengansuo peaHasHavieHublie HIH HOATOTOBJACHHBLIC CHCTEMBI Ui KOHBEPCHH UK,
B UF@

HOACHHUTEJIBHOE 3AMEYAHHE

Konsepenss UF, B UF; ocyulecTpaseTcs nocpeacTsoM 9K30TepMUUYECKOll peakimn ¢ hropom
B peaktopHo#i Oamne. UF, KOHACHCHPYETCS M3 rOpsuMX JETYUHX rasoB NoCpeIcTBOM
[ponyCKanusd MOTOKA T'A3a 4epes XOJO0AHYIO JOBYWIKY, OXAQKAeHHYIO Ao -10°C.  Jns
fipotecca TpebyeTes MCTOUHHMK razoobpasHoro drropa.

CrnenuaibHo Npe1HAHAYEHHBIE HIH HOATOTOBICHHbBIE CHCTEMBI LIS xousepeun UF,
B MeTALIHYECKHI ypan

HOACHUTEJ/IBHOE 3AMEYAHHUE

Kousepens UF, B meTannndeckuil ypas ocyuecTBIsSETes NOCPEACTROM ero BOCCTAHOBIEHUS
MarHuem (KpyrHele NapTin) Wik Kaielmem (Maibie naptuu). Peakums ocymecTeasercs
P TEMMSpaTypax Bbllle TOUKH MaBiaeHus ypana (1130°C).

Cfienﬁaﬂbﬂf} HPEAHASHAMCHHBLIC HIH HOAFOTOBJACHHBIC CHOTEMBE % KOHBECPCHH UF&
B U(}g

HOACHHUTEJ/IBHOE BAMEYAHUWE

Kongepens UFg 8 UO; moxeT ocyliecTsaaThes NOCPEACTBOM OHOTO M3 TPEX NPOLECCOB.
B nepsom npouecce UF, BoccTanasnusaetcs u ruapoamsyercs 8 UO; ¢ HCnons30Bannem
BoAOpoAa u napa. Bo sropom npouecce UF, ruaponusyercs pacTsopeHHeM B BOAS, i
OCKACHMA AMypaHaTa aMMonus AobaBisercd aMMMak, a JMypaHat BOCCTAHABIIMBAETCH B
UO; Bonoponom npu temneparype 820°C. Tlpu tpetsem npouecce rasoobpasusie UF,, CO,
u NH; cmewmmparoTes B Boje, ocaxias ypaHWIKapOOHaT aMMOHHS. Ypannarapbouar
MMOHMA CMELIMBACTCH C 1apoM #  BOAOpOAOM fip  Temneparype 500-600°C ans
nponasoactea U0,

Konsepcus UF, B UO, uacTo ocywiecTBASETCR Ha NepBoil CTYNEHM YCTAHOBKM 110
HITOTORNCHUIG TOIINEA,

CroenuajibHo APeIHAHAYEANBIE AIH HOATOTOBICHHBIE CHCTEMBI 4151 konsepenn UK

NOACHUTEJIBHOE 3BAMEYAHUE

Kousepens UF, 8 UF, ocymecTBisgeTcs nocpeacTBOM BOCCTAHOBICHHS BOACPOACM.
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