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NHopMaLMOHHBIN LIMPKYIAP INFCIRC/197/Add.1

25 mas 2011 roga

Oo011ee pacnipocTpaHeHue

Pycckuit
SI3bIK OpUTHHANA: UCTIAHCKUA

[JononHntenbHbIn NpoTokon K CornaweHunto
mexay MekcukaHcknmun CoeanHEHHbIMA
LUTaTammn u MexxgyHapogHbIM areHTCTBOM Mo
aTOMHOWN 3HEPrnm o NPUMEHEHNN rapaHTun B
cBsA3u ¢ [loroBopom 0 3anpeLieHnn a4epHoro
opyxusa B JlaTnHckon Amepuke n ¢ [JoroBopom o
HepacnpoCcTpaHeHUN A0ePHOro OpyXug

1. B HacrosimeM JOKyMeHTE [UIsi CBEIEHUS BCEX WIEHOB BOCIPOU3BOAUTCA TEKCT
HonosnHnTtensHOro nporokona k Cormamenntro Mexay Mekcukanckumu CoeqMHEHHBIMU
[IIraramu 1 MexxyHapOAHBIM areHTCTBOM I10 aTOMHOM DHEPIUM O IPUMEHEHUU IapaHTUN B
cBsi3u C JlOroBOpoM O 3ampelieHuu SIepHOro opyxus B JlaTUHCKOM AMepHke U C
JIOrOBOPOM O HEpacHpPOCTPAHCHHH SAEPHOTO Opyxkus . COBET yNPABISIOMMX OXOOPHI
Hacrosmui JlonmonmuutensHbIi npotokon 9 mapra 2004 roga. OH 6bu1 moxmucan 29 maprta
2004 roga B Bene, ABcTpus.

2. B coorBerctBUM coO cTarbed 17 J|OMOJHUTENBHOrO HPOTOKOJA OH BCTYNHWJ B CHIIY
4 mapta 2011 roga, B neHb, Kora ATEHTCTBO MOMy4YuiIo OoT Mekcukanckux CoeIMHEHHBIX
[IITaTOB MUCbMEHHOE YBEAOMJICHME O TOM, YTO 3aKOHOJATENIbHbIE W KOHCTUTYIIMOHHBIE
TpeboBaHuss MeKCUKH, HEOOXOAMUMBIE JJIsi BCTYTUICHUS B CHITY, BHITIOJTHEHBI.

! Bocriponseeneno B noxymente INFCIRC/197.



INFCIRC/197/Add.1
[Tpunoxenue

[ononHuTenbHbIW NpoToKon K CornaweHnto
vexay MekcukaHckmmun CoeanHEHHbIMUN
LUtaTamn u MexxgyHapogHbIM areHTCTBOM Mo
aTOMHOW 3HEpPrnm o NpUMEHeHN rapaHTun B
cBs3u ¢ [loroBopom 0 3anpeLieHnumn saepHoro
opyxusa B JlatnHckon Amepuke n ¢ Jloroeopom o
HepacnpocTpaHeHUN A0epPHOro OpyXxusd

ITPUHUMAS BO BHUMMAHHME, uyrto Mekcukanckne Coemnaenarsle IlItaTer
(B nanpHelmeM nmeHyemsle "Mekcuka') 1 MexxayHapoJHOe areHTCTBO 110 aTOMHOW SHEPTrUu
(B manpHelmeM uMeHyemoe "AreHTCTBO") sBISIFOTCS  ydacTHUKamMu — CormameHws o
IIPUMEHEHUU TapaHTUH B CBA3U ¢ JIOrOBOPOM O 3alIpEIleHUU SIEPHOro Opykus B JlaTMHCKOM
Amepuke u ¢ JloroBopoM O HEpacHpOCTpaHEHUH SJIECPHOTO OpYXHs (B HaabHEHIIIEM
umenyemoro "Cormnaienue o rapanTusx'), KOTopoe BCTynuiio B cuity 14 centsiops 1973 rona;

YUUTBIBAS >xenaHue MeXIyHapOJHOTO COOOIIECTBa emie Oojiee YKPEHHTh pPEXUM
SJIEPHOTO HEPACIIPOCTPAHEHHUS ITyTEM MOBBIILIEHUS AEHCTBEHHOCTH U 3 (EKTUBHOCTH CUCTEMBbI
rapaHTuil ATeHTCTBa;

HAITOMHMHAS, uro ATreHTCTBO NpH OCYIIECTBIEHUM TIapaHTUN [OJDKHO YYWUTBIBAaTh
HEOOXOAMMOCTb: M30eraTb CO3JaHUsl NPEMATCTBUI 3KOHOMMYECKOMY M TEXHOJOIMYECKOMY
pa3BUTHIO MEKCHKM WM MEXIyHApOAHOMY COTPYIHHYECTBY B O0JACTH MHUPHOHM sIEpHOM
NEATeNIbHOCTH; COOJIIONATh JICMCTBYIOIIME TIOJIOKEHUSI B 00JacCTM OXpaHbl  3/10pOBb,
0e30macHOCTH, (U3MYECKOW 3alUThl, a TaKkxke JApyrue JAeHCTBYoUe TpeOOBaHMS
0€30MacHOCTH U TpaBa OTIAEIbHBIX JIMI; U IPUHUMATh BCE MEPHI MO 3aIIUTE KOMMEPUYECKHX,
TEXHOJIOTMUECKUX M TPOMBIIUICHHBIX CEKPETOB, a Takke JApPYyro KOH(UAECHIMAILHON
uH(popManny, KOTOpas CTAHOBUTCS €My M3BECTHOM;

[NPUHUMAA BO BHHUMAHHME, uro wacrora npoBeleHHs] M HMHTEHCHBHOCTh
MEpOIpUATHH, YyKa3aHHBIX B HacrosameM Ilporokone, OyayT mojiepXuBaTbcs Ha
MUHMMaJIbHOM  ypPOBHE, COOTBETCTBYIOUIEM II€JIM  IOBBIMIEHUS  JECHCTBEHHOCTH U
3 PEKTUBHOCTU rapaHTHi ATeHTCTBA;

HACTOAIINM Mekcuka 1 AT€HTCTBO COTJIaCHITUCH O HIKECIIETYOIIEM:



CBA3b MEXIY HACTOALIUM ITPOTOKOJIOM U COI'JTIAIIEHUEM O I'APAHTUSAX

Cratbs 1

[Tomoxxenust CornameHus 0 TapaHTHAX IPUMEHSIOTCS K HacTosmeMy [Iporokoiy B Toi Mepe, B
Kakoil OHH COOTBCTCTBYIOT IOJIOKCHHUAM HACTOAIIETO HpOTOKOJIa U COBMECTHUMEI ¢ HUMHU. B ciy4dae
MPOTUBOPEUMST MEXKAY MonokeHUs MU CorNameHuss O TapaHTUAX U TOJOXEHUSMU HAaCTOSIIETrO
[IpoTokona mpuUMEHAIOTCA MOJI0XKEeHUs HacTosero [Iporokona.

HPEJOCTABJIEHUE NHO®OPMALIUHN

Cratpg 2

a. Mekcuka mpeaocTaBisieT ATeHTCTBY 3asiBIICHHE, COJIepKalllee:

i)

Vi)

Ob6miee omucanrne u WHPOPMAINIO, YKA3BIBAIOIIYI0 MECTO MPOBEICHUS OTHOCSIIUXCS K
SIIEPHOMY TOILTUBHOMY IMKITY HAYYHO-HCCIICIOBATEILCKUX U OTIBITHO-KOHCTPYKTOPCKHX
paboT, He CBSI3aHHBIX C SACPHBIM MATEPHANIOM, OCYIICCTBISIEMBIX TJIe-THOO0, KOTOpPHIC
(UHAHCHPYIOTCS, TIONYYMIM KOHKPETHOE paspelieHUue WU KOHTPOIHPYIOTCS WIIH
OCYIICCTBIISIFOTCSI OT UMEHU MEKCHKH.

OnpeneneHHy0 AreéHTCTBOM Ha OCHOBE OKHAAEMOTO IOBBIMIEHUS NEHCTBEHHOCTH WM
3¢ GEKTUBHOCTH U COTJIACOBAHHYIO ¢ MeKCHKOI MH(OPMAINIO O KacaloIlencs TapaHTHH
9KCIUTyaTallMOHHOM [EeSTEIbHOCTH HAa YCTAHOBKAX M B MECTaX  HAXOXICHHUA BHE
YCTaHOBOK, I'Jie 0OBIYHO UCTIONB3YETCS SIISPHBIA MaTeprall.

OO011ee onrcaHre KaKI0ro 3JaHKs Ha KaXKI0H IUIOIIAAKe, BKIIOYasl €ro HCIOIb30BaHHUE,
U, €CJIM 3TOr0 HEIOCTATOYHO - OMUCAHUE €r0 COACPKUMOro. ITO OMHCAHHUE BKIIOYAET
KapTy TaKo# IUIOIIAIKH.

Omucanue MacmTaba omepamuii ais KaKIOTO MeCTa HaXOXKICHHS, WMEIOIIeTO
OTHOUICHUE K ACSITENbHOCTH, YKazaHHoU B [Ipunoxkenuu I k HacTosmemy [IpoTokomy.

WNudopmanuio, yka3pIBaIONIYI0 MECTO HAXOXKIEHHS, SKCIUTyaTallHOHHOE COCTOSIHHE U
OIICHOYHBIE TOJOBBIC TPOM3BOJCTBEHHBIE MOIMHOCTH YPAaHOBBIX pPYAHUKOB W
O6OF3TI/ITGJH)HBIX YCTaHOBOK U TOPHUEBBIX 000TraTUTEIBHBIX YCTaHOBOK 1 CYHICCTBYIOH_[I/Iﬁ
roJoBOH 00BEM NPOM3BOJCTBA TAKUX PYJIHHUKOB U OOOTATUTEIILHBIX YCTAHOBOK JIJIs
Mexkcuku B 1enoM. MekcHMka TMpeaocTaBisgeT IO 3ampocy ATEHTCTBAa JaHHBIE O
CYILIECTBYIOLIIEM TOJOBOM 00BbE€ME TPOM3BOJACTBA OTHACIBHOTO PpPYyAHUKA WM
oboraTuTenpHON ycTaHOBKH. llpemnocrarieHue 3Toi nHpOpMAIUK HE TpeOyeT BEeICHUS
OIPOOHOTO yUeTa SAepPHOTO MaTepHara.

Hudopmaruio 0THOCUTETHFHO HCXOMHOTO MaTepHaia, KOTOPEIH eIlle He TOCTHT COCTaBa U
YUCTOTHI, KOTOPBIC JENAI0T €T0 MPUTOTHBIM JIJISI M3TOTOBJICHUS TOILTUBA WM H30TOITHOTO
00oraIieHus, BKIYAOIIYO:

a) KOJIMYECTBA, XMMHUYCCKUH COCTaB, WKCIIOJB30BAaHUE MM MPEANojaracMoe
UCIIOJIL30BAHKE TAKOTO MaTepualia, He3aBUCHMO OT €T0 SIEPHOTO WIIH HESIEPHOTO
HCIIOJIB30BaHUA, IJIA KaXXJ0Ir0 MECTa HaXOXKICHHA Ha MCKCI/IKG, B KOTOpOM TaKoOM
MaTepuall MPHUCYTCTBYET B KOJHMYECTBAX, MPEBBIMIAIOIIAX JIECATh METPUUYCCKUX
TOHH ypaHa W/WIM JBaalaTh METPUYECKUX TOHH TOPHSI, a JUIi JOPYTUX MeECT
HAXOXJICHUSI C KOJIMYECTBAaMU Oojiee OJHOM METpHYECKOH TOHHBI - oOlIee
KOJIMYECTBO JUIsi MEKCHKH B IIEJIOM, €CIH 3TO OOIlee KOJIMYECTBO IMPEBBIIIACT
JIECATh METPUYCCKMX TOHH ypaHa WM JBaalaTh METPHUYSCKHX TOHH TOPHSL.
IIpenocraBnenne 3Tol WHpoOpManuu He TpeOyeT BeACHWS IMOAPOOHOrO ydera
SIEPHOTO MaTepHaa;



vii)

viii)

b) KOJIN4YECTBA, XUMHYCCKHUI COCTaB U IMIYHKT HAa3HAYCHU Ka)KI[OfI 3KCHOpTHOI>i
IOCTaBKU U3 MEKCHKH TaKoIO Marepuajia ajisi KOHKPETHBIX HCAACPHBIX ueneﬁ B
KOJIMYECTBAX, MMPEBBIIIAIOIINX

1)  necsaTb METpUYECKUX TOHH ypaHa, WU JJIS TIOCIeI0BATEIbHBIX 3KCIIOPTHBIX
IIOCTABOK ypaHa U3 MEKCUKHM B OJHO U TO XK€ TOCYyAApCTBO, KAXKIas W3
KOTOPBIX MEHEE JeCATU METPUUECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET
JIeCATb METPUUECKUX TOHH B TE€YEHUE T0Ja;

2) JBaAllaTh METPUYECKUX TOHH TOpUs, WIM JJisl TOCJIEeN0BaTeNbHBIX
SKCIOPTHBIX MOCTABOK TOPUSA M3 MEKCHKH B OOHO M TO K€ rOCydapCTBO,
KaXJasi U3 KOTOPBIX MEHEE IBaalATH METPUYECKMX TOHH, HO CyMMa
KOTOPBIX MPEBBIMIAET IBAAIIATH METPUUECKUX TOHH B TEUEHHUE TOJ1a;

C) KOJIN4YECTBA, XUMHUYCCKUMN COCTaB, MECTO HaxOXICHHUA B HACTOANICC BpPEMA U
HCIOJB30BAaHUC WKW MHOpCArnojgaracMoe HMCIOJIb30BAHUC Ka)K,I[OfI I/IMHOpTHOﬁ
IMOCTaBKH Ha MGKCI/IKy TAKOro Marcpuaaa Iyl KOHKPECTHBIX HCAACPHBIX ueneﬁ B
KOJIMYECTBAX, MPEBBIIIAIONIUX

1)  necsaTb METpHUECKHX TOHH ypaHa, WIH IS TOCIEeA0BaTEIbHBIX HMITOPTHBIX
IIOCTABOK ypaHa Ha MeEKCUKy, Kaxaas W3 KOTOPBIX MEHee JECSITH
METPUYECKUX TOHH, HO CyMMa KOTOPBIX IIPEBBIIIAET JECATh METPUYECKHUX
TOHH B TE€UYEHHE I'OJ1a;

2) JBaAllaTh METPUYECKUX TOHH TOpUs, WIM Jisl TOCJIEeN0BaTeNbHBIX
MMIIOPTHBIX IOCTaBOK TOpUsA Ha MEKCHKy, Kaxzaas U3 KOTOPBIX MEHEe
JIBaALaTH METPUYECKUX TOHH, HO CyMMa KOTOPBIX INPEBBIIAET ABAALATh
METPUYECKUX TOHH B TEUCHUE TO/IA;

npu TOM IIOHMMAaHWUH, YTO MPCACTABICHHUEC I/IH(i)OpMaHI/II/I 0 TakKOM MaTepuajie,
npe€aAHa3HAUYCHHOM MJIsI HCAACPHOI'0 HCIOJb30BaHUA, TOCJIC TOr0 KaK OH AOOCTUTHET
OKOHYATEILHOM (bOpMLI CBOCT'O HEAACPHOI'O UCIIOJIB30BAHN, HC Tpe6yeTcsI.

a) MHQOPMAIIMI0O OTHOCHUTENBHO KOJHMYECTB, BHUAOB MHCIOJB30BAHMS U MECT
HAXOXJICHUS  SIGPHOTO  Marepuana, OCBOOOXKAEHHOTO OT TapaHTHd B
COOTBETCTBMH cO cTaThel 36 CornameHus o rapaHTusXx;

b)  wHpOpPMAHIO OTHOCUTEIHLHO KOIHYECTB (KOTOpas MOXET UMETh OPMY OLIEHOK) U
BUJIOB HCIIOJIL30BAaHHUSA B KAXIOM MECTe HAXOXKACHHS SAEPHOTO Marepuana,
OCBOOOX/IEHHOTO OT TapaHTHil B COOTBETCTBUM co crarheit 35 b) Cornamenus o
rapaHTusX, HO €lle HEe HaXOAALIETOCs B OKOHYATEIbHOH (opMe ATl HEesIEPHOTO
UCIIOJIb30BaHUS, B KOJMYECTBAX, IPEBBIMIAIONIMX YyKa3aHHbIE B CTaTbe 36
Cornamenust o rapanTusx. llpemocraBieHue 3Todl mHpoOpMauuu He TpeOyer
BEICHU MTOIPOOHOTO yUeTa siAepHOro MaTepHaia.

Wndopmaiuio 0THOCUTELHO MECTa HAXOXKACHUS WK JallbHelel o0paboTKu 0TX010B
CpPEIHEr0 WM  BBICOKOTO  ypOBHA  AKTUBHOCTH, COAEPXKAIIMX  IUTyTOHHH,
BBICOKOOOOTAIICHHBI ypaH WIH ypaH-233, B OTHOIIEHHH KOTOPBIX TNPHUMEHEHHE
rapaHTuii ObUIO TPEKPaLIeHO B COOTBETCTBHH cO cTartbeil 11 Cornamenus o rapaHTHsX.
Jus menu nmaHHOTO TyHKTa '"nanmpHeimmas oOpaOoTka" He BKIIOYAET IEepPEyMmaKOBKY
OTXOZOB WIM MX JajbHEiIlee KOHIWLIMOHUPOBAHUE, HE IpeayCMaTpUBalroliee
pa3zesIeHus 3J1EMEHTOB, Ul XPaHEHHs WIN 3aXOPOHEHHUS.

Crnenyrounyto MH(pOpMAlMIO OTHOCHUTENBHO  COTJACOBAHHOTO  OOOpPYHOBaHHA U
HEsIIEPHOro MaTepHaa, nepeurcieHsx B [punoxenun 11:

a) M0 KaXHIOW OKCIIOPTHOW TIIOCTaBKe W3 MEKCHKH Takoro oOOpyIoBaHHUS U
Marepuaa; UAeHTUUKALUSA,  KOJIMYECTBO,  MECTO  IPEAINOJIaraéMoro
UCIIOJI30BaHUSI B TOCYJapCTBE-TONydaTele M JaTa WIA B COOTBETCTBYIOIIUX
CITy4asix OXHaaeMasi 1aTa SKCIIOPTHOU MOCTaBKH;



b) 1O KOHKpPETHOMY 3ampocy ATEHTCTBa, WOATBEpXkKACHUE MEKCUKOH Kak
UMIOPTHPYIOIIAM TOCYIapCTBOM WH(POPMAIMH, TPEAOCTABICHHOW ATEHTCTBY
IPYTHM TOCYJapCTBOM B OTHOIIEHHH DJKCIIOpPTAa TaKOro O0OpYyIOBaHHSA U
Marepuasia Ha MeKCHUKy.

X) OO0mme TUIaHBl HA TMPEACTOANUN MECATWICTHHH TEpHOJ, WMEIONIUE OTHOIICHUE K
Pa3BUTHUIO SIACPHOTO TOIUTMBHOTO IMKJIA (BKIIOYAs IUTAHUPYEMBbIE OTHOCAIIUECS K
SIIEPHOMY TOIUIMBHOMY LIMKITY Hay4YHO-UCCIEIOBATEIbCKUE U OMBITHO-KOHCTPYKTOPCKUE
paboThl), KOTAa OHU YTBEPIKIACHBI COOTBETCTBYIOIIMMH KOMIIETEHTHBIMH OpPTaHaMH Ha
Mexkcuxke.

Mekcuka TpuiaraeT BCe pasyMHBIE YCHJIHS, ¢ TEeM YTOOBl MPEIOCTaBUTh ATCHTCTBY
CIIEYIOIY 0 HH(OPMAITHIO:

i) obiiee onucanue W WHGOPMAIUIO, YKA3BIBAIOIIYK MECTO MPOBEIACHUS OTHOCSIIMXCS K
SJICPHOMY TOIUTMBHOMY IUKJTY HAYYHO-HCCIIEIOBATELCKUX U OMBITHO-KOHCTPYKTOPCKUX
paboT, He CBS3aHHBIX C SOEPHBIM MaTEpUAIOM, KOTOpbIE KOHKPETHO OTHOCSTCS K
o0oraienuio, nepepaboTKe sIEPHOr0 TOIUIMBA WK K 00paboTKe OTXOJ0B CPEIHETO WIIN
BBICOKOTO YPOBHSI aKTHBHOCTH, COJCPKAIIUX TUTYTOHHM, BBICOKOOOOTANICHHBIH YypaH
Wi ypan-233, OCYIIECTBISIEMBIX I/ie-Tu00 Ha MeKcuKke, HO KOTOpBIE He
(UHAHCHPYIOTCS, HE TONYYWIH KOHKPETHOTO pa3pelIeHHs] WIH HE KOHTPOJIHPYIOTCS
MEeKCHKOH WIIM HEe OCYHICCTBISIOTCS OT UMeHH MeKCHKH. J[s menu JaHHOTO MyHKTa
"00paboTKa" OTXOIOB CPEAHETO WM BBICOKOTO YPOBHS AaKTHBHOCTH HE BKJIIOYACT
MEPeyNnakoBKy OTXOJOB WIM HX KOHIAWIMOHUPOBAHWE, HE IMpeldycMaTpHuBarolice
pas3zaeseHus 3J1eMEHTOB, Ul XpaHEHHS WK 3aXOPOHEHHS.

i1) oOmiee omnucaHue JCATCIBHOCTH M CBEICHUS O JIMIE WIM OPraHU3alluH,
OCYIIECTBIISIOMMX TaKyl JESITEJIbHOCTh B OINpENENeHHbIX ATEHTCTBOM MecTax
HaxXOXJCHUS 3a TpeaeiiaMu IUIOMAIKU, KOTOPhIe, M0 MHEHWI0O ATEHTCTBA, MOTJIA OBl
(hYHKITMOHAIBHO OBITH CBSI3aHBI C JICATEIBHOCTBIO Ha ATOH Tuiommaake. [IpemocraBneHue
Takoil WH(OpPMAIUHU SIBIIIETCS TPEAMETOM KOHKPETHOTO 3ampoca AreHtcTBa. OHa
MPEAOCTABISETCS B KOHCYJIBTAllUU ¢ ATEHTCTBOM U CBOEBPEMEHHO.

ITo 3ampocy ArentrcrBa Mekcuka HaeT yTOYHEHHUS WM Pa3bsCHEHUS JII000H HWHQOpMAITHH,
MPEOCTAaBIEHHOW B COOTBETCTBUM C HACTOSIIEN CTAThel, B TOM CTENEHH, B KOTOPOU 3TO UMEET
OTHOUICHUE K IEJIU TapaHTHH.

Cratpa 3

Mexkcuka mpemocraBiaser AreHTCTBY B TeueHue 180 pmHEH moOcCie BCTYIUICHHS B CHITY
HacTosmiero [Iporokona nHGpOpMaIHO, 0 KOTOPOil TOBOPHUTCA B cTaThe 2.4 1), iii), iv), V), Vi) a),
vii) ¥ X) ¥ B cTatbe 2.b 1).

Mekcuka mpeaocTaBisseT ATEHTCTBY A0 15 Mas KakIoro rojia 0OHOBICHHYIO HH(POpPMAITHIO, O
KOTOpPOH TOBOPHUTCS B IIYHKTE a. BBINIE, 3a MEPUOJ, OXBATHIBAIOIIUNA MPEAIIECCTBYIOLUIUI
KaneHmapHeiii Tog. Ecmm panee mpepoctaBieHHas nwH(pOpMAaIuUs ocrajach 0e3 U3MEHEHHIA,
Mexkcurka yBe1oMIIsIeT 00 3TOM.

Mekcuka npenocTaBisieT ATEHTCTBY 10 15 Masi KaKaoro roaa WHGOPMAIHIO, ONpeaeIcHHYIO
B cTaThe 2.a.vi) b) u ¢), 3a Iepro/I, OXBATHIBAIOIINI MPEIIICCTBYIOMNNA KaJICHIAPHBIN TOJI.

Mexkcuka €XeKBapTalbHO IPEAOCTaBIsAeT ATreHTCTBY HWH(GOpPMAIHIO, OIpEAETCHHYI0 B
crathe 2.a.ix) a). OTa MHPOpMAIMs MPEJOCTaBIsSETCS B TEUCHHE MISCTHIACCATH AHEH mocie
OKOHYaHHsI KaXKI0TO KBapTaa.

Mekcuka mpenocTaBiseT ATEHTCTBY HH(OpPMAINHIO, ONpeAeNieHHYH B CTarbe 2.a.viii), 3a
180 mHeld mO0 OCyIIEeCTBICHHUS JalbHEHIel o0paboTku, W A0 15 Mas Kaxmoro rozaa
nHpOpMauo 00 HM3MEHEHHMSAX MECT HaxOXKICHHS 3a [epuoj], OXBaTBHIBAIOIINN
MpeAecTBY IO KaJeHJapHbIi o/,



Mexkcuka 1 ATEHTCTBO JIOTOBapUBAIOTCSA O BPEMEHH M YaCcTOTE MPEAOCTABICHUS WH(MOPMAIIVH,
OTIPE/ICTICHHOM B cTaThe 2.a.11).

Mexkcuka mpenocTaBiseT ATEHTCTBY WH(MOpMAIUIO, ONpeAeNicHHY0 B cTaThe 2.a.ix) b), B
TEYCHHUE MICCTUACCITH THEH MocJIe IOCTYIUICHHS 3apoca OT ATeHTCTBa.

NOMOJHUTEJIbHBIN JOCTYII
Cratpg 4

HI/DKCCHC)_IYIOH_ICC OPpUMCHSCTCA B CBA3H C OCYHICCTBJIICHUCM OOIMOJHUTCIBHOTO AJOCTyHa B

COOTBETCTBHUU CO CTaThEH S5 HaCTOAIICTO HpOTOKOJ’IaZ

a.

ATEHTCTBO HE CTaBUT LI€JIM MEXaHUCTUUECKU WM CUCTEMaTHYECKH IIPOBEPATh HH(POPMALIUIO, O
KOTOPOH TOBOPHUTCS B CTaThe 2, OIHAKO ATEHTCTBO UMEET JOCTYTI K:

i) Ar000My MeECTy HaXOXKACHHUS, O KOTOPOM TOBOPUTCS B cTaThe 5.a.1) wnm ii), Ha
BBIOOPOYHOI OCHOBE C IIEJIbI0 00ECTICYCHUs] YBEPEHHOCTH B OTCYTCTBHH HE3asBICHHBIX
SAEPHOTO MaTepHalIa U IESATEINbHOCTH;

ii)  MOO00My MeCTy HaXOXICHHs, O KOTOPOM TOBOPUTCS B CTaThe 5.b. WM c., B IEIIX
pEIICHUsT BOIMpPOCA, CBA3aHHOTO C MPAaBWIBHOCTBIO M MOJHOTOM HWHGpOpMAIVH,
MIPEIOCTaBIICHHOH B COOTBETCTBHHM CO TaTbed 2 WIM B [EISIX YCTpPaHEHUS
HECOOTBETCTBHSI, CBI3aHHOTO C 3TOW WH(OpMAITHCH;

iii)  JTFOOOMY MeCTy HaXOXJICHHS, O KOTOPOM TOBOPHUTCS B CTAaThe 5.a. iii) B TOW CTEIICHH, B
KOTOpPOM 3TO HEOO0XOAMMO ATEHTCTBY sl TOATBEPXKACHUS I IleNiell rapaHTuit
3asBJICHUS MEKCUKHU O CTaTyce YCTAHOBKH WJIM MECTa HAXOXKICHUS BHE YCTaHOBOK, IJIC
paHee OOBIYHO UCTIONIL30BAIICS SCPHBIA MaTepuall, Kak CHATBIX C OKCILTyaTallHH.

1) 3a HCKIIOYCHHEM CIIy9acB, YKa3aHHBIX B ITyHKTE il) HIDKE, ATEHTCTBO HAaIpaBISAET
Mexkcuke npeiBapuTeIbHOE YBEJOMIICHHE O JJOCTYIIE M0 KpaliHei Mepe 3a 24 vaca;

i1) B OTHOIICHUM JIOCTyNa K JIIOOOMY MECTy Ha IUIOMIAJKE, KOTOPBIH 3ampaliuBaeTcs B
COUYETaHWU C TIOCEIICHUSMHU ISl TPOBEPKH WHGPOPMAIMH O KOHCTPYKUIMH WU C
MHCIIEKIMSIMM IS CHEUMalbHBIX I€Jed MM OOBIYHBIMM MHCIEKIHUSIMH Ha JTOH
IUIONIAJIKe, CPOK NPEABAPUTEILHOTO YBEJAOMIICHHUS, €Cld ATEHTCTBO OO0pamaercs ¢
3armpocoM 00 3TOM, COCTaBJISIeT, IO KpaifHei Mepe, JBa Jaca, OJJHaKO B UCKITFOUNUTEIBHBIX
00CTOATENBCTBAX, MOJKET COCTABUTH MEHEE JIBYX YacOB.

HpeI[BapI/ITeJH)HOC YBCIAOMJICHUE HAIIPaBJIACTCA B IMMCBMCHHOM BHUAC WU B HEM KOHKPETHO
YKa3bIBAOTCA IMPUYMHBI JOCTYIIa U ACATCIBbHOCTb, KOTOpasA AOJIKHA OBITH OCYHICCTBJICHA BO
BpEM: TAKOT'O JOCTYIIA.

B cnydae Bompoca MM HECOOTBETCTBUSI ATEHTCTBO MPEAOCTaBIsieT MEKCHKE BO3MOXKHOCTh
JIaTh Pa3bsICHEHHE M CIOCOOCTBOBATH PEIICHHIO 3TOrO BOMPOCA HIM YCTPAHEHHIO 3TOTO
HECOOTBETCTBUA. Takas BO3MOXXHOCTh OYyJeT MPEAOCTABISTHCSA O HAMPABICHHUS 3ampoca O
JOCTYTIe, €CITU TOIbKO ATEHTCTBO HE COYTET, YTO 3alepXKKa B MPEJOCTABICHUU JOCTYIIA,
BO3MOXHO, HAaHECET yIepO [eNH, ¢ KOTOPOH 3ampalinBaeTcs 3TOT AOCTYI. B moOom ciydae
AreHTCcTBO HE JcJiact KaKI/IX-HI/IGO BbBIBOAOB B OTHOLICHWH BOIIPOCAa HUJIUW HECOOTBETCTBUA 10
TeX TMOp, oKka Mekcuke He OyIeT Mpe0CTaBlIcHa TaKast BO3MOXKHOCTb.

Ecmu ¢ Mekcukoi He JOCTUTHYTO WHOHN JTOTOBOPEHHOCTH, JOCTYIN OCYIIECTBISECTCS TONBKO B
TeYCHHE OOBIYHOTO pabodero IHS.

Mekcuka uUMeEeT MpaBO Ha COIMPOBOXKJIEHHE WHCIEKTOPOB ATEHTCTBA BO BpeMs JOCTyIa
MpeICTaBUTENAIMH MEKCHKM TIpH  YCIOBMM, YTO JTO HE 3aJep>KUBAeT BHINOJIHEHHE
WHCIIEKTOpaMHM CBOMX (QYHKUUH WM HHBIM 00pa3oM HE NPEMSITCTBYET 3TOMY.



Cratpg 5

Mekcuka npeocTaBnsieT AreHTCTBY JOCTYI K:
1) m000My MECTY Ha TUIOIIAIKE;

ii)  MOO0OMy MECTy HaXOXICHHS, ONpEIeICHHOMY MEKCHKOH B COOTBETCTBUU CO
cTartbeif 2.a.v)-viii);

iii)  TFO0OW CHITOW C DJKCIUTyaTalldd YCTAHOBKE WM CHATOMY C SKCIUTyaTaIllid MeECTy
HaX0XJICHUS BHE YCTAHOBOK, IJIe PaHee 0OBIYHO UCIIOJIB30BAJICS SACPHBINA MaTepHall.

JTF000MY MECTY HaxXOXICHHS, OnpeaeiIeHHOMY MEKCHKOH B COOTBETCTBHM CO CTaThel 2.a.1),
cTaTheilt 2.a.1v), craTheif 2.a.ix)b) wim cratbeii 2.b., TOMHUMO TeX, O KOTOPBIX TOBOPUTCS B
ITyHKTE a.1) BBIIIE, IPU YCJIOBUH, YTO, eciii MEKCHUKa HE UMEeT BO3MOXKHOCTHU IPEIOCTABHUTH
TaKOW JOCTyn, MeKCHKa TpWiIaraeT BCE pa3yMHbIC YCWIHMA JUIS HE3aMEIUIUTEILHOTO
YAOBJIETBOPCHUS TPeOOBaHUI ATEHTCTBA C MOMOIIBIO HHBIX CPEJICTB.

JF0OOMY MECTY HaXOXJICHHSI, OTPEACICHHOMY ATEHTCTBOM, TOMUMO TE€X MECT HaXOMXJICHUSI, O
KOTOPBIX TOBOPHUTCS B MYHKTaX a. W b. BEHIIIE, B IESIX 0TOOpa MPOO OKpYKAIOIIEH Cpeanl B
KOHKPETHOM MECTC HaXOXIACHUA IIpU YCIOBHUHU, YTO, €CIIU Mexkcuka He UMEET BO3MOKHOCTH
MPEeIOCTaBUTh TaKOW JOCTyNm, MeEKCHKa TMpuiaraer BCE pa3yMHbIC YCWIHS  JUIs
HE3aMEUIUTEILHOTO  YIOBJICTBOPCHUST TpeOOBaHU ATEHTCTBA B MPUJICKAIIUX MECTax
HAXOKICHUS WJIH C TIOMOIIBIO HHBIX CPEJICTB.

Cratpda 6

HpI/I OCYHICCTBJICHUU  CTAaTbH 5 ArEHTCTBO MOXKET BBIIOJIHATH CJICAYIOIINE BHUABI

ACATCIBbHOCTH:

a.

B oTHomeHNM 0CTyNa B COOTBETCTBHM CO CTaThel 5.a.1) WM 1ii): BU3yadbHOE HAOIIOJCHUE,
0TOOp TIPOO OKPYIKAIOIICH CPEelibl; MCIOIB30BAHUE YCTPOUCTB JUISI OOHAPYIKEHUS U H3MEPEHUS
panuainuu; orevyaTtbiBAaHUE W MPUMEHECHUE JPYTUX HICHTUPUIMPYIOMNX M YKa3bIBAIOIIUX Ha
BMEIIIATEILCTBO YCTPOHCTB, OMNpEACICHHBIX B JIOMOMHUTEIBHBIX TMOJIOXKECHUSAX; U MPUMECHEHUE
JIPYrux OOBEKTHBHBIX MEp, TEXHWYECKas OCYIIECTBUMOCTh KOTOPBHIX ObLIA MOATBEPKICHA U
HCTIONb30BaHUE KOTOPBIX ObLIO cornacoBaHo CoOBETOM ympaBnsomuX (B JAadbHEHIIEM
nMenyeMbIM "CoBeToM") U TTOCIIe KOHCYJIBTAlNN MEXAY ATEHTCTBOM U MEKCHKOM.

B oTHOmEHNH nocTyna B COOTBETCTBHUH CO CTaThel 5.a.ii): BH3yanbHOE HaOIIOACHUE; MOICYET
YUeTHBIX eIWHUI] SIIEPHOTO MaTepHhaia; Hepaspylalolne W3MepeHns W oTOop mpol;
HCIIONIb30BaHUE YCTPOMCTB Ui OOHApyeHHA W HM3MEPEHUS pajualld; W3y4YeHHE YUYETHBIX
JOKYMEHTOB, KacalOUIMXCsI KOJIMYECTBA, MPOUCXOKACHUS U pa3MelleHHs Marepuana; oTOop
mpo0 OKpy’)Kalomel cpensl; W TNPUMEHEHHE APYTUX OOBEKTHBHBIX MeEp, TEXHUYecKas
OCYIIECTBUMOCTh KOTOPBIX ObUIa TOATBEPXKICHA M HCIOJb30BaHHE KOTOPBIX OBLIO
cornacoBaHo CoBETOM M MOCJIe KOHCYIbTAlUH MEKIY ATE€HTCTBOM U MEKCHKOM.

B oTHOMIEHNH TOCTYIIa B COOTBETCTBUH CO CTaThel 5.b. BU3yanbHOE HAOMIOACHHE; OTOOP TIPOO
OKpY>KaroIei cpelbl; CIONb30BaHHE YCTPOUCTB Il OOHApYKEHUS U U3MEPEHHS palualiu;
M3yYeHHE KaCaIONINXCs TapaHTUH TPOU3BOJICTBEHHBIX M OTTPY30YHBIX YUETHBIX JOKYMEHTOB; U
MIPIMEHEHUE [PYTHMX OOBEKTHBHBIX Mep, TEXHHYECKas OCYIIECTBHMOCTh KOTOPHIX ObLIa
MOJATBEP)KICHA W HCIOJBb30BaHHE KOTOPBIX Obwio cornmacoBaHo CoBeToM U  TOCIHe
KOHCYJIbTallui MeXTy AreHTCTBOM U MeKCUKOil.

B oTHOIIEHNH 1OCTYTa B COOTBETCTBHHU CO CTaThel 5.c.: 0TOOp Mpod oKpysKaromiel cpeasl U B
cllydae, €ciH pe3yJbTaThl HE MO3BOJSAIOT PEIINTh BOIPOC WM YCTPAaHUTh HECOOTBETCTBHE B
MECTE€ HaXOXICHUS, OIpPENeICHHOM ATCHTCTBOM B COOTBETCTBMH CO cTaTbel 5.c.,
UCTIOJNIb30BaHUE B OTOM MECTE HAXOXKICHUS BH3YaJIBHOIO HAOJIIOJEHUS, YCTPOMCTB ISt
OOHapyXEeHUSI U U3MEPEHHs paJualuil U IPUMEHEHHE MO COTJIACOBAaHMIO MEXAY MEKCHKOH U
ATEHTCTBOM JPyTruX OObEKTUBHBIX Mep.



Cratpg 7

a. ITo mpocsbe Mekcukn AreHTCTBO U MEKcHKa JOroBapUBArOTCS B OTHOLICHHH PETYIINPYEMOTO
JIOoCTyra B paMKax HacTosmero IIpoTokoma ¢ IHenbl0 NPEeIOTBPAIICHUS PAaCKPBITHSA
YYBCTBUTEIBHOW C TOYKH 3PEHUS SICPHOTO PACIpPOCTPaHEHUS WH(POPMAIMH, BBITOTHCHUS
TpeOoBaHUK 0€30MaCHOCTH WIN (U3MYECKOW 3alUThl WKW C LENbl0 00ecrneueHHs 3aliuThl
HaXOSAIIEHCST B YaCTHOH COOCTBEHHOCTH MIIM KOMMEPYECKH UyBCTBHTEIBHOM HMH(OpMAIUH.
Takue MOrOBOPEHHOCTH HE TPEMSITCTBYIOT ATEHTCTBY OCYIIECTBISTH JESTEIbHOCT, KOTOpas
SBIISIETCSL HEOOXoOuMo# s oOecredeHus: yOeIUTETbHOM YBEpEHHOCTH B OTCYTCTBHH
HE3asBJICHHBIX SIEPHOTO MaTepuaa 1 IesTEIbHOCTH B COOTBETCTBYIOIIEM MECTE HaXOKICHHS,
BKJIIOYAs pPEIIeHHe JII0O0T0 BOIIPOCA, OTHOCAIIET0Cs K MPaBHIBHOCTH U TTOJHOTE HH(OPMAIIHH,
0 KOTOpOH TOBOPHUTCSI B CTaThe 2, WIN YCTpaHEHHWE HECOOTBETCTBHS, OTHOCALIETOCS K ITOH
rH(bOpMAITIHL.

b. Mekcuka MOXET NpU NPEeNOCTaBICHMH WHPOPMALMHM, O KOTOPOHW TOBOPHUTCS B CTaThe 2,
nHGOPMHUPOBaTh ATEHTCTBO O MECTax Ha IUIOMIAJKE WJIM B MECTE HAXOXIEHHs, HAa KOTOPBIX
MO’KET IPUMEHSATHCS PETYJINPYEMBIH JOCTYTI.

C. I[O BCTYIJICHUSA B CUITY TTFOOBIX H606XO,[[I/IMI>IX ﬂOHOHHI/ITCHLHLIX IMOJIOKEHUM MEKCHKa MOXKET
HpH6€I‘HyTI> K pCryJIMpOBAaHUIO AOCTYIIA B COOTBETCTBHUHU C MOJIOKCHUSAMU ITYHKTA 4. BBIIIIC.

Crartbs 8

Huutro B Hactosimmem IIpoTokone He mnpensiTcTByeT MeKcuke MpeaocTaBisiTh ATEHTCTBY
JOCTYIl K MECTaM HAaxXOXXJCHUS B JOMOJHEHUE K T€M, O KOTOPHIX TOBOPHUTCS B CTaThAX 5 U 9, UIu
MPOCUTH ATEHTCTBO O MPOBEACHUHU JESATETHHOCTH IO MPOBEPKE B KOHKPETHOM MECTE HAaXOXKICHHS.
ATEHTCTBO He3aMeIJIUTEIhHO TNPHJIaraeT BCE€ pa3yMHbIE yCHIIHS I OCYIECTBIICHHUS ICHCTBUN B
COOTBETCTBHH C TaKOW IIPOCHOOii.

Cratpg 9

Mekcuka npeaocTapisieT Ar€HTCTBY JOCTYII K MECTaM HaXO0KJEHUS, ONPeNeIeHHbIM ATEHTCTBOM
UIsi oTOOpa TpoO OKpy’KafoImed cpeAarl Ha OOIMPHOW TEPPUTOPUH, NPH YCIOBHH, YTO €CIIH
Mekcrka HE MMEET BO3MOXKHOCTH NPEAOCTaBUTh TaKOM JOCTyI, TO Mekcuka Mpuiaraer Bce
pa3yMHbBIE YCHIIMS JJIsl YJOBICTBOPCHHS TPeOOBaHUW ATEHTCTBA B aJBTEPHATUBHBIX MECTax
HaxOXXICHUSA. ATCHTCTBO HE 3aIpallnBaeT TaKOW MIOCTYN N0 TeX IOp, TMoka oTOop mpod
OKpY KaroIei cpeibl Ha OOIMMPHON TEPPUTOPUU U TPOICAYPHBIC MEPHI IS €T0 TPOBEICHUS HE
o100peHbl COBETOM M HE MPOBEICHBI KOHCYJIbTALUN MEXKIY ATEHTCTBOM U MEKCHKOM.

Cratps 10
AreHTCcTBO HHPOPMHPYET MEKCHKY O:

a. JesTenpHOCTH, OCYIIECTBICHHOM B paMKax HacTosuero IIpoTokona, Bkitoyas AesITEILHOCTE B
OTHOIIIEHUH JIFOOBIX BOIIPOCOB MM HECOOTBETCTBUM, KOTOPhIE ATEHTCTBO JAOBEJO JI0 CBEIECHUS
Mekcuku, B Mpelenax IIECTHAECITH JHEH Tociie OCYIIECTBIECHUS ATEHTCTBOM JTOH
eI TeTFHOCTH.

b. Pesynbprarax neqTenbHOCTH B OTHOIIEHHH JIFOOBIX BOMPOCOB WIJIM HECOOTBETCTBHM, KOTOpBIE
ATEHTCTBO JOBENIO 0 CBeleHHS MEKCHKH, IO BO3MOXXHOCTH CKOpee, HO B JIIOOOM cilydae B
TE4YEeHNE TPUALIATH JHEH MOCie NoayueHUs] ATEHTCTBOM 3THX Pe3yJIbTaToB.

C. BLIBO,Z[aX, KOTOpBIC OHO CACJIAaJI0 B PE3yJIbTATC cBOCH ACATCIbHOCTH B COOTBETCTBHHU C
HaCTOAIMIUM HpOTOKOHOM. Takune BBIBOJBI ITPEAOCTABIAOTCA CKECTOAHO.

HA3BHAYEHHUE UHCIIEKTOPOB ATEHTCTBA
Cratpa 11

a. 1) I'eHepanbHBI TUPEKTOp yBeAOMIsIET Mekcuky o0 yTBepkiaeHuHM COBETOM JHO0O0TO
JOJIZKHOCTHOI'O JIMIIa ATreHTCTBa B KayeCcTBE HWHCICKTOpA 110 rapaHTUAM. Ecan Mekcuka
He u3BemaeT ['eHepalbHOTO AMPEKTOpPa O CBOEM OTKIOHEHWH TaKOTO JOHKHOCTHOTO



JiMIla KaK HWHCICKTOpa JId MeKCHKM B TCUYCHHE TPEX MECALCB IIOCIC IOJTYYCHUA
YBCAOMIJICHHUA 00 YTBCPKACHUN COBeTOM, HUHCIICKTOpP, O KOTOPOM TaKHUM 06p330M
YBEOAOMIICHA MCKCI/IKa, CUUTACTCs HAa3HAYCHHBIM Ha MCKCI/IK}’;

ii)  ['eHepalbHBIN JUPEKTOP, NEHCTBYS B OTBET Ha MPOCHOY MEKCHKH WM N0 COOCTBEHHOM
WHHULYATHBE, HE3aMEAIUTEIbHO HHPOPMHUPYET MeKCHKy 00 OT3bIBE Ha3HAUCHHUS JTF000TO
JOJDKHOCTHOTO JIMLA B KAUECTBE MHCICKTOPA Al MEKCHUKH.

b. YBenomMIIeHHE, O KOTOPOM TOBOPUTCS B ITyHKTE . BEIIIE, CUUTACTCS MOJYICHHBIM MEKCUKOH
yepe3 ceMb JHEH Mocie JaThl HamnpaBlieHHs ATEHTCTBOM TaKOTO YBeIOMJICHHS MeKcHuke
3aKa3HOU KOPPECIOHACHIIMEH.

BU3bI
Cratbsa 12

Mekcuka B TeUeHHE OJHOTO Mecsla TIOociie IONy4YeHHs 3ampoca 00 3TOM B ciydae
HEOOXOOMMOCTH TPENOCTaBIsCT YKa3aHHOMY B TakOM 3alpoce Ha3HAUYCHHOMY HHCIEKTOpY
COOTBETCTBYIOIYF0 MHOTOKPAaTHYIO BBE3AHYIO/BBIC3AHYIO H(WIM) TPAaH3UTHYI BHU3bI, KOTOpbIE
TpeOyroTcsl sl obecreyeHusl MHCIEKTOPY BO3MOXHOCTH Bbe3/la W NpeOBbIBaHUS HA TEPPUTOPUHU
MekcukH B LensX BBHIIONHEHUs ero(ee) GyHknuid. JItoOble 3ampouieHHbBIE BHU3bI ACHCTBUTENBHBI B
TE4YEeHHE HEe MEHEee OJHOTO Ioja U B cilydae HEOOXOAWMOCTH BO30OHOBISIOTCS B TEUCHHE NEpHOIA
Ha3HAuUCHMS UHCIIEKTOpa Ha MEeKCHKY.

JOINOJIHUTEJIBHBIE ITOJIOKEHUSA

Crartpsg 13

a. B TEX cnyqaﬂx, Koraa MGKCI/IKa N AI‘eHTCTBO YKaSLIBaIOT Ha HGO6XOI[I/IMOCTL OHpeILe.HI/ITI) B
JIOTIOTHUTENFHBIX TIOJIOXKEHHUAX, KAKUM 00pa3oM CleqyeT MPUMEHSATh MEphl, H3JI0)KEHHBIC B
HacrosmeMm IIporokone, Mekcuka U ATEHTCTBO COIJIAaCOBBIBAIOT Takue JlOMOIHUTEIbHBIE
MOJIOKCHHSI B TEUCHHME NIEBIHOCTA THEH MOcie BCTYIUICHUS B CHIy Hactosmiero IIporokona
WM, B TEX CITydasx, KOTJa yKa3aHUe Ha HEOOXOAMMOCTh TakuX JIOMOJHUTEIBHBIX TOJOKCHHIMA
JaeTcs MocJie BCTYIUICHHS B CHITy HacTosiero [IpoTokona, - B Te4eHHE eBIHOCTA JTHEH 1mociie
JIATBI TAKOT'O YKa3aHUS.

b. I[O BCTYIJICHUS B CHUITY TFOOBIX H€06X0)_'[I/IMLIX ﬂOHOHHI/ITCHLHLIX MOJIOXKCHUII ATEHTCTBO
HUMECT IIPAaBO MMPUMCHATH MCPBI, U3JIO’KCHHBIC B HACTOAIICM HpOTOKOJ’Ie.

CUCTEMBI CBA3H
Cratbsa 14

a. Mekcuka maeT paspelreHne ATEHTCTBY CBOOOIHO HCIONB30BATh IS CIY)KEOHBIX IIelei
CUCTEMBI CBA3M MCXKAY HHCICKTOpaMU ArenrctBa Ha Mekcuke u HCHTpaJ]LHBIMI/I
YUPSKICHUSIME ATCHTCTBA W/WIM PernoHansHbIMU OFOPO, BKITFOYAs TIepejady B HGABTOHOMHOM
WIM aBTOHOMHOM peXuMe HH(pOpPMAalnu, IMOCTYMAIOMIe OT YCTPOWCTB, YCTaHOBJICHHBIX
ATEHTCTBOM B IIENIIX COXpaHCHWS H(WIN) HAONIOACHWS WIM WU3MEPEHUs, W OOeCIednBacT
3alIUTY TaKOW CBs3M.  ATEHTCTBO TIOCIAE€ KOHCYJbTallMii ¢ MEKCHKOW HWMEeT IpaBo
WCTIONIb30BaTh YCTAHOBIIEHHBIE HA MEXYHAPOJHOM YPOBHE CHCTEMBI IPSMOU CBSI3U, BKITFOYAs
CIIyTHUKOBBIE CHCTEMBI U ApPYyTHE BUIBI JallbHEH CBSA3W, HE UCHONb3yeMble Ha Mekcuke. Ilo
HpOCBGG Mekcuku Wi AreHTcTBa HOZ[pO6HOCTI/I, Kacaromunecsa OCYHICCTBIICHUA 3TOI'0 ITyHKTa
B OTHOIICHUM Iiepellady B HEABTOHOMHOM WM ABTOHOMHOM peXHME WHGOpMAIVH,
MIOCTYNAroIeld OT YCTaHOBJICHHBIX ATEHTCTBOM YCTPOWCTB COXpaHEHHs HW(WMJIH) HaOIIOIeHHS
WJIN U3MEPCHHA, OTIPEACIIAIOTCA B I[OHOJ'IHI/ITCJ]LHI)IX ITIOJIOKCHUAX.

b. [Ipu ycTaHoBneHHU CBSA3M M Nepenavye HHGOpMalKH, Kak 3TO IpeayCMaTpUBaeTCs B MyHKTE a.
BBIIIE, HAICKAIIMM O0pa3oM YYHMTHIBACTCSI HEOOXOOUMOCTb OO0ECHEeUeHHs 3aIlUThI
nHGOpPMaLUY, SBIAIOMIENHCS 00BEKTOM COOCTBEHHOCTH, WJIM KOMMEPUYECKH YyBCTBHTEIBHON
nHPOPMALUK WM TOH WHPOPMAMH O KOHCTPYKLIMH, KOTOPYIO MeKCHKa cuMTaeT o0co0o
qyBCTBHUTEIBHOM.



SAIIIUTA KOH@H}IEHHHAJIBHOFI HH®OPMALINN
Cratbs 15

ATEHTCTBO TOIEPKUBAET CTPOTUH pexXUM obectieueHust 3 PEeKTHBHOHN 3alUTHI OT PACKPHITHS
KOMMEPUYECKUX, TEXHOJIOTHIECKUX M MPOMBIIIICHHBIX CEKPETOB U JAPYroi KOHPHICHIHAILHON
“H(OPMAIUH, KOTOPBIC CTAHOBSTCSI €My M3BECTHBIMH, BKIIIOUAs TaKy WH(GOPMAIIUIO, KOTOpas
CTAHOBUTCS U3BECTHOM ATEHTCTBY B XOJI€ OCYIIIECTBICHUS HacTosiero [Iporokona.

PC)KI/IM, O KOTOPOM TOBOPHUTCA B IIYHKTC 4. BBIIIC, BKIHOYACT, B YACTHOCTH, IIOJIOKCHUA,
OTHOCAIIUECCA K:

1) OOIIMM TPUHITUITAM ¥ CBSI3aHHBIM C HIMH MepaM M0 00palieHuo ¢ KOH(PUACHITHAITBHOMN
nHpOopMaImei;

il)  yCIOBHIM HaiiMa mepcoHaja, KacaroluMcs 3alluThl KOHQUASHIaIbHON HHPOPMAaLUH;

iii) mpouemypaM B  ciydasX HapymIeHMH  WIM  TOpPEANoNiaraeMbIX — HapylICHWH
KOH(QHICHINAIEHOCTH.

PexxuM, O KOTOPOM TOBOPHUTCS B IIYHKTE a. BBIIIE, YTBEPKAACTCI U IEPUOJUYECKU
paccmatpuBaetcs CoBETOM.

IMPUJIOKEHUSA
Cratpa 16

[Ipunoxxenuss k HacrosmeMmy IIpoTokomy sBIAIOTCA €ro HEOTbEMJIEMOM uYacThio.  3a
HCKIIOUEHHEM Leneil BHeceHUs momnpaBok B Ilpuioskenus, tepmun "I[Iporokon", xak oH
ynoTpeOJsieTcs: B HaCTOSIIEM JOKyMeHTe, o3HadaeT [Iporokon u Ilpunoxenus, BMecTe B3AThIE.

B nepeueHp BHIIOB IeSATENBLHOCTH, YKa3aHHBIX B [Ipuiioskenuu I, u nepeueHb 000pyA0BaHUS H
MaTepuana, ykasaHHbix B IIpunoxkenuu II, CoBeToM MOTYT BHOCHUTBCS TOMPABKU TI0
pekoMeHaIuu co3nanaoii CoBeToM pabouell rpyIImbl SKCTIIEPTOB OTKPHITOTO cocTaBa. Jlrobas
TakKas IOoIMpaBKa BCTYIACT B CHITY Yepe3 YeThIpe Mecsla nocie ee npuHsaTist CoBeTOM.

BCTYIIUVIEHHUE B CJ1Y

Cratps 17

Hactosammit [IpoTokon BcTymaer B cuily B J€Hb, KOTAa ATEHTCTBO MOJYYUT OT MeKCHKH
MUCbMEHHOE YBEIOMJICHHE O TOM, 4YTO 3aKOHOAATeNbHBIE W/WIM KOHCTHTYLHOHHBIC
TpeboBaHus MeKkcukH, HeOOXOANMBIE ISl BCTYIUICHUS B CHITY, BBIIIOJHEHBI.

Mekcuka MOKET B Jr000€ BpeMst 10 TOTro, Kak HacTosmmi [IpoTokon BCTynuT B CHIly, 3asIBUTH,
YTO OHa OyZeT NpUMEHATh HacTosui [IpoTokon Ha BpeMEHHOM OCHOBE.

['eHepalibHBIN TUPEKTOP HE3aMEIIUTEILHO HHGOPMUPYET BCE TOCYIaPCTBA - YICHBI ATSHTCTBA
0 JI'000OM 3asBJICHUU O MPUMEHEHUM HacTosIiero [IpoTokona Ha BpEMEHHON OCHOBE U O €ro
BCTYIUICHUH B CHITY.
OIIPEJEJIEHUS
Cratpsa 18
Hns ueneit HacToswero [Iporokona:
OTtHocsmMecsT K SIIEPHOMY TOIUIMBHOMY IIMKJIY HAyYHO-MCCIENOBATEILCKHE M OIBITHO-

KOHCTPYKTOPCKHE PabOThI 03HAYAIOT AESTENBHOCTh, KOTOpask KOHKPETHO OTHOCHUTCS K JIIOOOMY
aCIeKTy pa3paboTKH Mpolecca WM CHCTEMBI JII000TO U3 CIEAYIOIETo:




- KOHBEPCHH S,ACPHOTO MaTepHaa,
- o0oraIeHus sepHoro MaTepHaia,
- M3TOTOBJICHUS SIEPHOTO TOILINBA,
- PEaKTopoB,

- KPUTHUYECKUX COOPOK,

- nepepabOTKH SAEPHOTO TOIUINBA,

- 00paboTKkM (HE BKIIOYas TEpPEYNakoBKM WM KOHIWUIIMOHUPOBAHUS, He
MpeIyCMAaTPUBAIOILETO  pa3[eNIeHUs]  JJIEMEHTOB, I  XpaHeHWs  WIH
3aXOpPOHEHUsS) OTXOJIOB CpPEJHET0 WJIM BBICOKOTO YPOBHS AaKTHBHOCTH,
collepKaIuX TUTYTOHHA, BEICOKOOOOTAIICHHBIN ypaH Win ypaH-233,

HO HC BKJHOYAKOT ACATCIIBHOCTH, OTHOCAINYIOCSA K TCOPCTUUYCCKUM HWIIN (I)yH,E[aMeHTaJ'IBHLIM
HAayYHBIM HCCJICAOBAHUAM HWIN K HAYYHO-HUCCICAOBATCIBCKUM M OIBITHO-KOHCTPYKTOPCKHUM
pa60TaM 1o IIPOMBITIJICHHBIM MIPUMCHCHUAM paanuon30TOIIOB, MCOUIIUHCKHUM,
TUAPOJIOTUYCCKUM U CEIBbCKOX03IMCTBEHHBIM MMPUMCHCHUAM, U3YUYCHUIO HOCJIGI[CTBI/IfI JJISA
340pOBbA U Opr>Ka}OH_I€I\/'I CpC€Abl U IO YCOBEPIICHCTBOBAHUIO TCXHUYECKOT'O O6CJ'Iy>KI/IBaHI/I$I.

[Inomanka oO3HA4aeT TEPPUTOPHIO, TPAHULIBI KOTOpOM ompenereHbl MeEKCHKOH B
COOTBETCTBYIOIIEH HWHPOPMAIMK O KOHCTPYKIIMH YCTAHOBKH, BKIIIOYAs OCTAHOBIICHHYIO
YCTaHOBKY, & TakKe B COOTBETCTBYIOIIECH MH(POPMALMU O MECTE HaXOXACHHs BHE YCTaHOBOK,
rre oObIYHO HCIIONB3YeTCsl AACpHBII MaTepHal, BKIIIOYasl 3aKPhITOE MECTO HaXOXKACHUS BHE
YCTaHOBOK, I€ OOBIYHO MCIIOJIB30BAJICS SIAEPHBIH MaTepuan (KOTOpbIE OrpPaHHUYUBAIOTCA
MEeCTaMM HAaxOXJAEHHUs, TJle UMEIOTCS ropsdre Kamepbl WM OCYIIECTBIIATIACH NEATEIbHOCTD,
CBSI3aHHAsT C KOHBepcHeH, oOoralieHHeM, H3TOTOBJICHHEM WM NepepabOTKON TOIUIMBA).
[Inomanka BKJIOYAET TaKKe BCE OOBEKTHI, COBMECTHO Pa3MEILEHHbIE C YIOMSIHYTHIMH BBIIIIE
YCTAaHOBKOM WMJIM MECTOM HaxXOXXICHMs, C IIeNIbI0 TPENOCTAaBICHUS WM HCIIONb30BAHUS
CYLIECTBEHHBIX CPEICTB OOECIeUeHUs, BKIIOYas: ropsiude Kamepel Ans  0OpaboTKu
00JIy4eHHBIX MaTEpHalOB, HE COAEPKAILUX SACPHBIN MaTepuas; YCTaHOBKH Ui 0OpalboTKH,
XpaHEHUS W 3aXOpPOHEHUS OTXOJOB; a TaKXKe 3HaHUs, CBSI3aHHBIE C COIVIACOBAHHOMU
JesITeNbHOCTBIO, OTpeieIeHHOH MEeKCHKOW B COOTBETCTBUH CO CTaThell 2.a.1v) BHILIE.

CHATasg ¢ JKCIUTyaTallMyd YCTAHOBKA WJIM CHATOE C SKCIUTYyaTAllMd MECTO HAXOXJICHHS BHE
YCTaHOBOK O3Ha4Yal0T OOBEKT WIIM MECTO HAaXOXKJCHHS, Ha KOTOPBIX JEMOHTHPOBAHBI WIIH
CACIaHbl HCEIMPUTOAHBIMM K OJOKCIUTyaTalluhd OCTaBHIMECAd KOHCTPYKIUHU U O60p}/I[OBaHI/Ie,
BaXHBIC U ee(ero) UCHOJIb30BaHMs, TaK YTO OHA(OHO) HE HCIONB3YETCS Ui XPaHCHHS
SJICPHOTO MaTephajia M HE MOXET Jajnee HCIONb30BaThCsi JUIS OOpallleHHs C SICPHBIM
MaTepHaIoM, €ro 00pabOTKH MITH HCTIOIb30BaHHUS.

OcTaHOBJICHHAs] YCTAaHOBKA WJIM 3aKPLITOC MECTO HaXQXKJICHHS BHE YCTAHOBOK O3HAYAIOT
OOBEKT WM MECTO HAaXOXJEHHS, SKCIUTyaTalis KOTOPBIX TpeKpaimleHa W U3 KOTOPBIX HU3BAT
SAEPHBIA MaTepral, HO KOTOPBIE HE CHATHI C OKCILTyaTaIiH.

BricokooboralieHHbIi ypaH o3HayaeT ypaH ¢ o0OramieHueM 1o u3oromy ypaH-235 20% wiun
BBIIIE.

OT60p 1poO OKpYKAMOIICH cpefpl B KOHKPETHOM MECTe HaxOXKIEHHUS O3HAdaeT OTOOp Mpood
OKpY>Karomei cpeapl (HampuMmep, BO3AyXa, BOABI, PACTUTEIHLHOCTH, TOYBHI, 3arpsS3HCHUN) B
OTPE/ICTICHHOM ATEHTCTBOM MECTE HAXOXJICHUS U HEMOCPEJACTBEHHOW OIM30CTH OT HEro C
LENbI0 CONEHCTBHUS ATEHTCTBY B IIOATOTOBKE BBIBOJOB 00 OTCYTCTBUH HeE3asBICHHBIX
SIIEPHOT0 MaTepHalia Wil SIICPHOM IEATEIBHOCTHA B 3TOM OIPEICIICHHOM MECTE HaX 0K ICHUS.

Ot06op 1po0b oOKpykawIeld cpeibl Ha OOMIMPHOW TEPPUTOPUU O3HA4YaeT oTOop mpod
OKpyKaroleil cpenbl (HampuMep, BO3AyXa, BOJIBI, PACTHTEILHOCTH, MOYBHI, 3arps3HCHUIN) B
psilie ONpeelCHHBIX ATEHTCTBOM MECT HAXOXICHHS C IENbI0 COACHCTBHS ATEHTCTBY B
MOJITOTOBKE BBIBOJIOB 00 OTCYTCTBHUHM HE3asABJICHHBIX SACPHOTO0 MaTepHaia MU SACPHOU
JeSITENBHOCTH HA OOITUPHON TEPPUTOPHUHU.
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SlnepHbId MaTepHan COTJIACHO OIPECICHHI0, TaHHOMY B cTathe XX YcTaBa, 03Ha4yaeT Jio0oi
WCXOIHBI MaTepuall WM 000N CHenuanbHBIA pacIeTUIIoNUiics Marepualn.  TepMuH
"HCXOMHBIN MaTepuan" HE MOJDKEH TOJKOBATHCA KaK MPUMEHSIOMUNCS K PYJIIe WM OTXOIaM
pyael. Jlio6oe ompenenenmne, manHoe COBETOM B COOTBETCTBUM cO cTatheit XX Ycrama
ATEHTCTBa MOCIE BCTYIUICHUS B CHIIy Hactosuiero IIpoTokona, KOTOpoe pacmupsieT CIUCOK
MAaTepHUalIOB, CUMUTAIONIUXCS HCXOJHBIM MaTEpPHAJIOM WM CHEIHMaIbHBIM PaCIICTUISIOIIUMCS
MaTepualioM, BCTYNAE€T B CWJIY B COOTBETCTBHMU C HacTOSAUM I[IpOTOKONIOM TOJBKO MOCIE
npuHATUS MEeKCUKOM.

YcTaHoBKa 03HAYACT:

1) peakTop, KpPHUTHYECKYIO COOpKy, 3aBOJ IO KOHBEPCHH, 3aBOJ II0 H3TOTOBJICHUIO,
nepepadaThIBAIOIY0 YCTAHOBKY, YCTAHOBKY ISl pa3/IeICHUs U30TOIOB MM OTACIBHOE
XPaHUJIMIIE, WITH

i)  mo0oe MeCTO HaXOXKICHHWSA, Tae OOBIYHO WCIIONB3YeTCS SICPHBIA MarepHal B
KOJINYECTBAX, MPEBBIMIAOIINX OJUH dPPEKTUBHBIA KUIOTPAMM.

MecTo Haxo/IeHUs BHE YCTAaHOBOK O3HAUYaeT 000K OOBEKT WM JII000E MECTO HaXOXKICHHUS,
KOTOpbIE HE SIBIAIOTCS YCTAaHOBKOH, M TIe OOBIYHO MCIOJB3YETCsS SACPHBIM Marepuan B
KOJINYECTBAX, PaBHBIX OJJHOMY 3(p(PEeKTHBHOMY KHJIOTpaMMy WIJIH MECHEE.
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MPUJIOXEHUE I
IMEPEYEHBb BUJIOB JAEATEJIBHOCTH, O KOTOPbLIX TOBOPUTCS B CTATBE 2.a.iv)
HACTOSIEIO ITPOTOKOJIA
1) U3zroroBnenne poTopHBIX TPpyO I HEHTPUGYT MM cOOpKa ra30BbIX HEHTPUDYT.

PotopHble TpyOBI A5 IEHTPUGYT 03HAYAIOT TOHKOCTEHHBIE LWJIMHAPHI, OMHCAHNE KOTOPHIX
npuBenieHo B pazzaene 5.1.1 b) [punoxenwns 1.

l'a3oBble LHEHTPUQYIH O3HAYAIOT UEHTPH(YTH, ONMUCAHUWE KOTOPHIX NMPHBEICHO BO BBOJHOM
3aMe4aHuH K paszzaeny 5.1 [punoxenus 11

i) Hzrotonenue qudQy3noHHBIX OapbepoB.

Juddysnonnsie Oapbepbl 03HAYAIOT TOHKHE MOPHUCTBHIE (QHUIBTPHI, OMHCAHHE KOTOPBIX
npuBenieHo B pazzaene 5.3.1 a) [Ipunoxenus 11.

iii) Usrorornenue wim cOOpka CUCTEM, UCTIOIB3YIOIIUX JTa3ePhI.

CucremMbl, HCHOOJB3YIOUIME JIa3ephl, O3HAYAIOT CHCTEMBbI, BKIIOYAIOIIME TE€ TMPEAMETHI,
OIMCaHUe KOTOPBIX IPUBEAEHO B paszaeie 5.7 IIpunoxenus II.

iV) H3rotoBieHue uin c60p1<a DJICKTPOMArHUTHBIX CCIIapaTOpPOB U30TOIIOB.

OJIeKTPOMarHUTHBIE CeNapaTopbl H30TOMOB O3HAYAIOT T€ MPEIMETHI, O KOTOPHIX TOBOPHUTCA B
paznene 5.9.1 Ilpunoxxenus Il 1 koTopble comepkaT UCTOUHUKH MOHOB, ONMUCAHHE KOTOPBIX
npuBenieHo B pazzaene 5.9.1 a) [Ipunoxenus 11.

V) H3roroBieHue Win c6op1<a KOJIOHH WJIH S3KCTPAKIIMOHHOTO 060py,Z[0BaHI/I$I.

KoOJIOHHBI MIIM 3KCTPAKIIMOHHOE 000PYAOBaHUE O3HAYAIOT T€ MPEAMETHI, OMUCAHUE KOTOPHIX
MpuBeAeHO B pasaenax 5.6.1, 5.6.2,5.6.3, 5.6.5, 5.6.6, 5.6.7 u 5.6.8 Ilpunoxenus II.

Vi) U3sroroBieHne pa3aeUTENBHBIX COMEN WIA BUXPEBBIX TPYOOK JUIS a’pOJAMHAMHUYECKOTO
oborarmieHus.

PasnenurenbHbIC CcOIIa WM BHUXPEBBIC TPYOKM JUIS  a’pOJAMHAMHUYECKOTO OOOTalleHus
03HAYAKT Pa3JCIUTEIBHBIC COTJIAa W BUXPEBBIC TPYOKH, OMHCAHHE KOTOPHIX MPHBEICHO
COOTBETCTBEHHO B pazzaenax 5.5.1 u 5.5.2 [Ipunoxenus 11.

vii) NzrorosiieHne mim cOOpKa CHUCTEM TeHEpaIiK YPaHOBOMW TITa3MBI.

CucTeMbl TeHepalWy ypPaHOBOW IJIa3MBI O3HAYAIOT CHUCTEMBI IJI TEHEpalHud ypaHOBOH
MJIa3MBbl, OMTMCAHUE KOTOPBIX pUBEeHO B pasnene 5.8.3 [punoxenus I1.

viii)  M3roroBiieHue MUPKOHHUEBHIX TPYO.

I{upkoHueBble TPYOBI O3HA4YarOT TPYOBI, OMHCaHWE KOTOPBHIX MpPHBENEHO B pasuene 1.6
[Tpunoxenus II.

iX) HpOI/I3BO,Z[CTBO WJIH TMOBBIIICHHUE KAa4eCTBa TSHKEIION BOJbI UJIN HEﬁTepHﬂ.

Tsoxenast Bojla WM JACUTEPUN O3HAYAIOT ACUTEpHUl, TsDKEMyro BoAy (OKCUA HeUTepus) U
mo0oe Ipyroe COeqUHEHHE NeHTepHus, B KOTOPOM OTHOIICHHWE YHUCIIa aTOMOB JEHTepHs K
YHCcITy aTOMOB Bojiopoza npessiiaeT 1:5000.

X) Nsrorosnenne rpadura saepHOM YUCTOTHI.

'paduT spepHOW YHWCTOTHI O3HAYaeT TpauT, YPOBEHb YHUCTOTHI KOTOPOTO BHINIE, YEM
o 3
5 MIJUTMOHHBIX 9acTei OOPHOTO SKBUBAJICHTA, a TUIOTHOCTH MpeBbimraet 1,50 r/cm .




xi)

xii)

xiii)

Xiv)

XV)

N3rororneHne KOHTEHHEPOB JJIsi 00JIyUIEHHOTO TOILIHRA.

Konreiinep a1 001y4eHHOIO TOMJIMBA O3HAYAET €MKOCTb JIS NIEPEBO3KU W/WIM XpaHEHUS
00JIy4eHHOI'0 TOIUIMBA, OO0ECHECUUBAIOIIYI0 XUMHUYECKYIO, TEIJIOBYI0 M PaJUalOHHYIO
3alIUTY, @ TAKXKE OTBOJ TEIUIa pacHala BO BpeMsl IEpEMEILCHHS, IIEPEBO3KU U XPaHEHHUSI.

H3roroBieHue PCAKTOPHLIX YIIPABIAIOIINX CTCp)I(HeI)'I.

PeakTopHble yHOpaBISAIOMINE CTEPKHU O3HAYAIOT CTEPIKHU, ONMHMCAHUE KOTOPHIX MPHBENCHO B
pazznene 1.4 [lpunoxxenus 11

N3rorornenne 0€30MacHbIX ¢ TOYKH 3PCHUS KPUTHYHOCTH 0AKOB U PE3ePBYapoOB.

be3zonacHble ¢ TOYKM 3pEHUS KPUTUYHOCTU Oaky M pPE3epByapbl O3HAYAIOT TE IPEAMETHI,
ONMCaHue KOTOPBIX NpUBeaeHO B paznenax 3.2 u 3.4 [lpunoxenus 1.

H3roroBieHNE MaIINH JJIA py6KI/I O6queHHbIX TOIINIMBHBIX 3JICMCHTOB.

Mamsbel aas  pyOku oONyYeHHBIX TOIUIMBHBIX 3JEMEHTOB O3HA4alT 00OpYyIOBaHUE,
ONMCaHue KOTOPOTo npuBeaeHo B pazzaene 3.1 [pumoxenus 11.

CoopyxeHue TopsTanux Kamep.

[opsiunie _KaMepbl O3HAYAIOT KaMepy WM COEAMHEHHBIE MEXIy CcOo00H KaMmephl Oo0umM
00beMOM He MeHee 6 M’, CHaGXKEHHBIC 3aIUTOM, PABHON MM TPEBBINIAIONMEH SKBHBAICHT
0,5 M 6eToHa MIOTHOCTBIO 3,2 T/cM® WiIM Gojiee, YKOMILICKTOBAHHbIC 0GOPYIOBAHMEM IS
NPOBEICHHS ONIEPaLUii C HCIIOJIB30BAaHHEM JUCTAHIIMOHHOTO YIIPABICHUS.




IMPUJIOXKEHUE II

INEPEYEHb COI''TACOBAHHOI'O OBOPYIOBAHUS 1 HEAJJEPHOI'O MATEPUAJIA JJIA

1.1.

1.2.

OTUYETHOCTU OB DKCIOPTE U UMITOPTE B COOTBETCTBUU CO CTATBHE! 2.a.ix)

PeakTopnbl u peakTopHOE 000pyAOBaHUE
KommniekTHBIEe siiepHble peaKToPhI

SnepHble  peakTOphl,  CIHOCOOHBIE  paboTaTh B PEXKUME  KOHTPOJIUPYEMOW
CaMOTIOIJIEPKUBAIOICHCS IEMHONH peaklUuu [eJCHHs, WCKIIoYas pPeaKTOphl HYJEeBOH
MOIIHOCTH, KOTOPBIE OMPEIEIIOTCS KaK PeakTOPHI C MPOEKTHBIM MaKCHMAaJIbHBIM YPOBHEM
MIPOU3BOACTBA ILTyTOHHUS, HE TpeBbimatomuM 100 rpaMMoB B TOJ.

[OACHUTEJIBHOE 3AMEYAHUE

"SAnepHbIii peakTop" B OCHOBHOM BKJIIOUACT Y3JIbI, HAXOAIIHECS BHYTPH KOPITyca PeaKTopa
WIA HENOCPEICTBEHHO MPUMBIKAIOIIMEG K HEMY, 000pyJIOBaHHE, KOTOPOE KOHTPOJIUPYET
YpOBEHb MOIIHOCTH B AKTUBHOW 30HE, W KOMIIOHEHTHI, KOTOPBIC OOBIYHO COJCPIKAT
TETUIOHOCUTENh TIEPBOTO KOHTYpa aKTHBHOW 30HBI PEaKTOpa, WJIM BCTYNMAIOT C HUM B
HeHOCpeZ[CTBeHHLIﬁ KOHTAKT WJIM YIIPABJIAIOT UM.

He npeamonaraercs UCKIIOYEHHE PEAKTOPOB, KOTOPBIC HAIJICKAIIMM 00pa3oM MOIIH Obl
MIOABEPTHYTHCS MOIU(DHUKAIINN IS IPOU3BOICTBA 3HAUNTEIHHO OOJIBIIIET0 KOJTUIESCTBA, YeM
100 rpaMMOB  TUTyTOHUSL B TOZ. Peaktopbl, mnpeaHa3HaueHHBIE JUIS JUTUTEIBHOU
SKCIUTyaTallid Ha 3HAYUTENIBHBIX YPOBHAX MOIIHOCTH, HE3aBUCHMMO OT CTEIEHH HX
BO3MOXXHOCTEH TPOW3BOJICTBA IUTYTOHHS, HE PAacCCMATPHUBAIOTCA KaK '"PEaKTOPHI HYJIEBOU
MOIITHOCTH".

PeakTopHble KopIyca BBICOKOTO IaBJIeHHS

Meranmnmdeckne Kopmyca B cOOpe WM WX OCHOBHBIE YacTH 3aBOJICKOTO HM3TOTOBJICHHUA,
KOTOpBIE CIEIUAIBHO TIPEIHA3HAYEHBl WJIM TOATOTOBICHBI I Pa3MEIICHUS B HHUX
AKTUBHOW 30HBI SICPHBIX PEAKTOPOB, KaK OHHM OIpEeJeNeHbl B IyHKTe 1.1. BbImE, U
CrIocOOHBIE BBIIEP)KUBATH paboUee TaBICHNE TEINIOHOCUTES TIEPBOTO KOHTYpa.

[HOACHUTEJIBHOE 3AMEYAHUE

Bepxusas mimmTa Kopiryca BBICOKOTO JaBIICHHSI pPeaKTOpa OXBaThIBaeTCS ITyHKTOM 1.2 Kak
OCHOBHasl, 3aBOJICKOTO M3TOTOBJICHHS, YaCTh KOPIyca BEICOKOTO JIaBICHHUS.

BryTpeHnnue yactu peakropa (Hampumep, MoAIep>KUBAIOIINE KOJIOHHBI U IIUTHI aKTUBHOM
30HBI U JIPYTHe BHYTPCHHHE YaCTH KOPIIyCa, HAPABISIONINE TPYOBI IS PETYIUPYIONINX
CTEPIKHEH, TEIIOBBIC 3KPaHbI, MEPETOPOAKH, TPYOHBIC PEIICTKH aKTUBHOW 30HBI, TNIACTHHBI
muddy3opa u T.21.) 0OBITHO ITOCTABIIIOTCS ITOCTABIIIMKOM pPeakTopa. B HEKOTOPHIX CITydasx
OIPEACIICHHBIC BHYTPCHHHUEC OIIOPHBIC KOMIIOHCHTBI BKIIFOYAIOTCA B U3IOTOBJICHUE KOpPITyCa
BBICOKOTO JaBJICHUS. OTH MPEIMETHI SBISIOTCS JOCTATOYHO BaXKHBIMU C TOYKU 3PEHUS
0€301acCHOCTH M HaJISKHOCTH 3KCIUTyaTallUK PEakTOPOB (M CIEIOBATENBHO, C TOYKH 3PCHUS
TapaHTUHHBIX O00S3aTENIbCTB W OTBETCTBEHHOCTH TIOCTABINMKA peakTopa), 4ToObl HX
MOCTaBKa BHE PaMOK OCHOBHOTO COTJIAIIEHHS O MOCTaBKE CaMOro peakTopa He craia Obl
00OBIYHO mpakTHKOil. [103TOMY, XOTS OT/AEIbHAS MOCTABKA 3TUX YHUKAIBHBIX, CIICI[HATHLHO
MpeHa3HAYCHHBIX U MOJrOTOBJIICHHBIX, BAXKHBIX, KPYIMHBIX U JIOPOTOCTOSIIUX MPEIMETOB
He 00s3aTeNbHO OyJeT paccMaTpUBaTLCSA Kak BhINAjaromas u3 cepbl HHTEPECOB, TAKOH
CMOCO0 MOCTABKH CYMTACTCS MAIOBEPOSTHBIM.



1.3.

1.4.

1.5.

1.6.

1.7.

MaluHBbI JISl 3arPpyY3KHU U BBITPY3KHU PEAKTOPHOI0 TOIJIMBA

ManunyiasatopHoe 060py0BaHNE, CIIEHUANBHO PEAHA3HAYCHHOE HIIH TIOATOTOBICHHOE /IS
3arpy3Kd WM W3BJIEYEHHUs TOIUIMBA U3 SAEPHBIX PEaKTOpPOB, KaK OHM OINpEAETCHBl B
nyHkTe 1.1. BbIIIe, KOTOPOE MOXET HCHOJIb30BaThCs, KOTOa PEaKTOp HAaXOOUTCS MO
Harpy3kod, —winum  o0ysagaeT  TEXHUYECKHMMU  BO3MOXHOCTAMH  UIi  TOYHOTO
MO3UIIMOHUPOBAHMS WM OPHUEHTHPOBAHUS, MO3BOJISIONIMME TPOBOIUTE HA OCTAHOBJICHHOM
peakTope CIOKHBIE Pa0dOTHI MO MEeperpys3Ke TOIUTUBA, MPH KOTOPBIX OOBIYHO HEBO3MOXKHBI
HETIOCPEACTBEHHOE HAOII0IeHNE MU NIPSIMOI JOCTYI K TOIIJIUBY .

PeaKTOpHLIe YIpaBJjadAoumue CTEPKHA

CTep)KHI/I, CIICHMAJIBHO TMPCAHA3HAYCHHBIC WM TIOATOTOBJICHHLIC [JId YIPaBJICHUA
CKOPOCTBIO pC€aKIMU B SIACPHBIX PCAKTOPAX, KaK OHU OMPCACIICHBI B ITYHKTC 1.1. BeIIIC.

I[NOACHUTEJIBHOE 3AMEYAHUE

Cioma xe BKIIIOYAarOTCsA, IIOMHMO YacCTH, TIOTJIOIIAIOIICH HeﬁTpOHLI, €C OIIOPHBIC U
IMOABECHBIC KOHCTPYKIIUH, €CJIN ITOCTAaBKa IIPOU3BOAUTCA pa3aCiIbHO.

PeaxkTopHble TPyOBbI BHICOKOTO AaBJICHHUS

TpyObl, KOTOpBIE CIIEMUAIBHO MpeIHA3HAYECHbI WM MOJATOTOBIEHBI AJIS pa3MeIIeHUs] B HUX
TOIJIUBHBIX DJIEMEHTOB W TEIUIOHOCUTENS IIEpPBOTO KOHTYypa B peakTopax, Kak OHHU
ompeneneHsl B TyHKTe 1.1. BhIle, mpu pabouem paBneHwH, mpeBbmatomeMm 5,1 Mlla
(740 pyHT/KB. OHO¥IM).

upxonueBbie TPYObI

TpyObl wnu cOOpku TpyO M3 METaNIMYECKOTO IIMPKOHUS WM €ro CIUIAaBOB, IO BECYy
npesbimapmue 500 xr B TeueHune Jr000r0 12-MecsildHOTO Teproia, KOTOPBIE CIIENHATBHO
TIpeAHa3HAYCHBI WK ITOATOTOBIICHEI IS UCIIOJIB30BAHMS B PEaKTOpaX, KaKk OHH OMPEICTICHBI
B myHKTe 1.1. BbIllle, © B KOTOPBIX OTHOIICHUE IO BeCy rapHUs K IUPKOHUIO MCHbIIE
geMm 1:500.

Hacocbl nepBoro KOHTypa TenJIOHOCHUTEJIsI

Hacocsl, cnenuanbHO TNpeAHa3Hau€HHbIE WM TOATOTOBJICHHBIC MMl TOAJCPKAHUS
LUPKYJISAIUH TEIUIOHOCUTENIS TIEPBOTO KOHTYPA SAEPHBIX PEaKTOPOB, KaK OHU OTIPENIEIICHbI B
myHkTe 1.1. Beime.

I[NOACHUTEJIBHOE 3AMEYAHUE

CriernalibHO TIpeTHA3HAYCHHBIE WM MTOATOTOBJICHHBIE HACOCHI MOTYT BKIIIOYATh CIIOXKHBIE,
YVIUIOTHEHHBIE WJIM MHOTOKPAaTHO YIUIOTHEHHBIE CHCTEMBI IS MPEJOTBPAIICHUS YTEUKU
TCIUIOHOCHUTECIA TIEPBOr0 KOHTYpa, TIEPpMETUYHBIC HACOCblI M HACOCBI C CHUCTEMaMU
WHEPIHUANBHOM Macchl.  JTO OINpeleJeHHEe KacaeTcs HAacOCOB, AaTTECTOBAHHBIX IIO
xiaccy NC-1 win 95KBUBJICHTHBIM CTaHIapTaM.

HesinepHble MaTepuaJibl 1Jsl peaKTOPOB
HeiiTepuii u Tsi2Ke1as1 BOAA

Hewitepnii, Tspkenass Boaa (OKHCH IeHTepws) M JII000OE IPyroe COeIWHEHUE IeUTepHs, B
KOTOPOM OTHOIIEHHE JIeiTepust K aroMaM Bojxopofa npesbimaet 1:5000, mpeqHa3sHaueHHbIC
JUTS MICTIOJIB30BAaHUS B ANIEPHBIX pEaKTopax, Kak OHW OMNpeeNieHbl B ImyHKTe 1.1. BhIIE, B
KonmdecTBaxX, mpeBbimaromux 200 KT aToMOB nedTepwsi IS JIF000H OIHON CTpaHBI-
MoJTyyaTesisl B TeUeHHe Jr00ro 12-MecayHoro nepuosa.
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2.2.

SnepHo-uncrelii rpaguT

I'padut, mmerommii cTerneHb YUCTOTHI BHINIE S-MUJUIMOHHBIX OOPHOTO 3KBHBAJIEHTa, C
IIOTHOCTBIO Gombie dem 1,50 T/cM’, mpeaHa3HAYCHHBIH IS HCIIONb30BAHUS B SICPHBIX
peakTopax, Kak OHHM OIpe/AelieHbl B IyHKTe 1.1 BBIIIE, B KOJMYECTBAX, MPEBHIIIAIONINX
3x10 kr (30 MeTpPHUECKIX TOHH) UIS TF000H OXHON CTPAHBI-IIONYYATENS B TEUCHHE TIOO0T0
12-MecsyHOTO Ieproaa.

[NPUMEYAHUE

Juia menelt 3KCTIOPTHOTO KOHTPOJISI TPABUTEINBCTBO OMPEAENseT, OyOyT JHU IKCIOPTHHIE
MapTUU COOTBETCTBYIOIIECTO BHINICYKAa3aHHBIM XapaKTEPUCTUKAaM TpaduTa HCIOIH30BaATHCS
B SJICPHBIX peaKTOpax.

YcraHoBkn aJs rlepepaﬁonl Oﬁﬂy‘leHl{LIX TOIVIMBHBIX 3JICMCHTOB M oﬁopyaona}me,
CIEeNHAJIBHO NMPEeIHASHAYCHHOC WIH IOATOTOBJICHHOE AJIAA 3TOI'0

BBOJAHOE 3AMEYAHUE

IIpu mepepaboTKe OOMYYCHHOTO SIACPHOTO TOIUIMBA IUTYTOHWUH M ypaH OTHACNSIOTCS OT
BBICOKOAKTUBHBIX MPOJYKTOB ACJICHUS U JPYIMX TPaHCYpPaHOBBIX IEMEHTOB. [l Takoro
pas3zesieHus] MOTYT UCIOJIb30BAThCS PA3IUUHBIC TEXHOJOTHYECKHE Mpolecchl. OHAKO CO
BpeMeHeM mporiecc "I[lypekc" cram Hamboiee pacmpoCTpaHEHHBIM U MPUEMIIEMBIM. OTOT
MpoIecC BKJIFOYAET PACTBOPEHHE OOJYUYEHHOTO SIEPHOTO TOIUIMBA B A30THOW KHCIIOTE C
MOCIEAYIONIMM BBIICJICHUEM YypaHa, IUTyTOHUS H TPOAYKTOB JIEICHUS JKCTpaKuuei
pacTBOpUTEIEM C MMOMOINBI0 TPUOYTHI(OCchaTa B OpraHnIecKOM pasbaBuTere.

TexHonIoru4YecKkue Mpolecchl Ha pa3iudHbIX ycTaHoBkax Tuma "Ilypekc" aHaloruyHel u
BKJIIOYAIOT: H3MEJbYEHUE OOJIYUYECHHBIX TOIUIMBHBIX 3JIEMEHTOB, PACTBOPEHUE TOILIMBA,
9KCTPAKIMIO PACTBOPUTEIEM M XPaHEHHE TEXHOJOTHYECKOW >KUIKOCTH. MOXKeT MMEeThCs
TaKke 000OpyJOBaHHE IS TEIUIOBOM JACHUTpAalMM HHUTpaTa ypaHa, KOHBEPCHM HHUTpaTta
IUTyTOHHSI B OKHCh MJIM METAJLJI, a TakKe A 00paOOTKH KHUIKUX OTXOIOB, COIEPMKALIMX
IIPOAYKTHI JENICHUS, 10 MOIy4eHHUs (OPMBI, IPUTOAHON ISl IPOJODKUTEIBHOIO XPaHEHUS
unn 3axopoHeHus.  OIHAKO KOHKpETHbIE THIIBI M KOHQUTrypauus oO0OpYyIOBaHMUS,
BBIMOJIHSAIOIIET0 3TH (DYHKIMH, MOTYT pa3iuyarbCsi Ha Pa3IM4YHbIX YCTAHOBKAaX THIIA
"ITypekc" 1Mo HECKOIBKAM MPUIUHAM, BKITFOYAs THITH M KOJIMYECTBO OOIYUSHHOTO SIIEPHOTO
TOIJIMBA, TIOJUIeXKAIlero mnepepaboTKe, M TPEANoiaraeMblii  MPOIECC OCAXKIEHUS
W3BJICKAEMBIX MaTepHalioB, a TaKKe MNPUHLUUIBI obecrieyeHuss O€30MacHOCTH U
TEXHHUYECKOI'0 O0CITYKUBAHUS, IPUCYIIINE KOHCTPYKIUY AaHHOH 00CTaHOBKHU.

"YcTaHoBKa s MepepabOTKH  OONyYEeHHBIX TOIUIMBHBIX — DIIEMEHTOB"  BKIIIOYAET
000pyZOBaHHE M KOMIIOHEHTBHI, KOTOpbIE OOBIYHO HAXOIATCS B IPSIMOM KOHTAaKTe C
00JIyYeHHBIM TOTUTMBOM W OCHOBHBIMH TEXHOJIOTHYECKHUMH IMOTOKAMH SIIEPHOTO MaTepHaia
Y TIPOAYKTOB JIEN€HUS, U HEMOCPEICTBEHHO YNPABIAIOT UMHU.

OTu mpoueccel, BKIKOYas MOJHBIE CHUCTEMBI JIi KOHBEPCUH IIIYTOHHA M TPOU3BOJCTBA
METAJUIMYECKOr0 IUIYyTOHHSA, MOTYT OBITh MICHTU(HUIMPOBAHBI MO MepaM, NPUHUMAEMbIM
Ul TIPEeOTBPALICHUS. OIACHOCTEH B CBS3M C KPUTHYHOCTBIO (HaIpuMep, Mepami,
CBSI3aHHBIMHM C T€OMETpHEii), oONydeHrneM (Hampumep, MyTeM 3alluThl OT OONy4eHHs) U
TOKCHUYHOCTBIO (HallpuMep, MEpaMU 110 YACPKaHHUIO).

IIpeameTsl oOOpyAOBaHMs, HAa KOTOPHIE, KaK CUMTACTCS, PACIPOCTPAHSIETCS 3HAUCHHC
¢pa3el "u oOopymoBaHHE, CIENHATBHO TNpPEAHA3HAYECHHOE WU IOATOTOBJICHHOE" s
repepaboTKH 00yIeHHBIX TOIUIMBHBIX AJIEMEHTOB, BKIIFOYAIOT:



3.1.

3.2.

3.3.

MamuHbI AJ151 pyOKH 00,Ty4eHHBIX TONJIMBHBIX 3JIeMEHTOB
BBOJIHOE 3AMEYAHUE

D10 000pymOBaHWE MCIHONB3YETCS IS BCKPHITHS OOONOYKA TOIUTHBA C  IENBIO
MOCIIEAYIONIET0 PACTBOPCHHS OOJYYEHHOTO SACPHOTO MaTrepuaia. Kak mnpasuio,
HCTIONB3YIOTCS CHEIUANBHO MPeIHAa3HAYCHHbIC, CKOHCTPYHUPOBAHHbBIE IS PYOKH MeTauia
YCTPOMCTBA, XOTS MOXKET UCIIOJIL30BAThCS U OoJiee COBEPIIEHHOE 000pYyIOBaHUE, HATIPUMED
Ja3ephl.

JucTaHIMOHHO ympaBisieMoe 000OpyIOBaHWE, CHENUANbHO MpeJHa3HaYeHHOE MU
MOATOTOBJIGHHOE ISl MCIIOJIb30BAHUSI Ha YCTAHOBKE IO MepepadoTKe, KaK OHA ONpeAesicHa
BBIIIE, U1 pPEe3KH, pyOKH WM Hape3ku cOOpOK, IMyYKOB MM CTEpKHEH OOIy4eHHOTO
SIIEPHOTO TOIUIHBA.

JuccoibBepsl
BBOJHOE 3AMEYAHUME

B nucconbBepsl OOBIYHO TOCTyNMaeT H3MeNbYEHHOE OTpaboTaBllee TOIUIMBO. B 3Tthx
0€30IacHBIX C TOYKU 3PEHUSI KPUTUYHOCTH Pe3epByapax OOIydEeHHBIH SACPHBIH MaTephal
pacTBopsieTcs B A30THOW KHCJIOTE, M OCTaloLIuecs oOpe3ku O0O0O0JOYEeK BBIBOISTCA U3
TEXHOJIOTHYECKOTO MOTOKA.

be3onacHble ¢ TOYKM 3peHUS KPUTUYHOCTH pe3epByaphbl (HalpUMep, Majoro AMaMeTpa,
KOJIBLICBBIC HJIM TIPSIMOYTOJIbHBIE pE3epByaphl), CHEUUAIBHO IpEeJHAa3HAYCHHBIC WU
NOJITOTOBIICHHBIC [ UCTIOJIB30BAaHMS HA YCTAaHOBKE IO MepepadoTKe, KaK OHU OIPEeNICHBI
BBIIIE, [UII PAacTBOPEHHs OOIY4YEHHOTO SAEPHOTO TOIJIMBA, KOTOpPHIE CHOCOOHBI
BBIICPKHUBATh TOPSIYYI0, BBICOKOKOPPO3HOHHYIO MXHIAKOCTH W MOTYT JAUCTAHIOHHO
3arpy’kaThbCsl ¥ TEXHUUECKU 00CITyKUBAThCA.

IKCTPAKTOPHI U 000pyA0BaHMeE s IKCTPAKIUH PACTBOPUTEIEM
BBOJIHOE 3AMEYAHUNE

B 3KCTpakTOphl € PacTBOPHUTENIEM IOCTYIaeT KaK pacTBOp OONYYCHHOTO TOIUIMBA M3
JICCONIBBEPOB, TaK U OPraHUYECKUH pacTBOp, C MOMOIIBI0 KOTOPOTO Pa3elsioTcs ypaH,
IUTYTOHUW W TPORYKTHI nenenus. OOopyaoBaHUE AJIs SKCTPAKIUH PACTBOPUTEIIEM OOBIYHO
KOHCTPYHPYETCS TAKUM 00pa3oM, YTOOBI OHO YOBJIETBOPSIIO KECTKAM IKCILTyaTAIMOHHBIM
TpeOOBaHUSIM, TAKUM, KaK JUIMUTEITBHBIM CPOK CITY)KOBI 0€3 TEXHHMYECKOTO OOCTY)KHBaHUS
WM JIETKas 3aMEHSAEMOCTh, MPOCTOTA B AKCIUTyaTalliu W yIPABICHUHU, a TAKXKe THOKOCTh B
OTHOIICHWH U3MEHECHHUS MMapaMEeTPOB Mpoliecca.

CrenuanbHO NpPEAHA3HAYEHHBIC WIM IOATOTOBICHHBIE 3KCTPAKTOPHl C PACTBOPHUTEINEM,
Takhe, KAaK HacaJo4Hble WIM MyJIbCALIMOHHBIE KOJIOHHBI, CMECUTEJIBHO-OTCTONHBIC
anmnapaTsl WIH HEHTPOOEeKHbIE KOHTAKTHBIE anlapaThl JJIs UCTIOIb30BAHNS HA YCTAHOBKE 110
00paboTKe OOJYYEHHOTO TOIUIMBA.  OJKCTPAKTOPBl C PACTBOPUTENIEM [IOJDKHBI OBITh
YCTOMUYUBBI K KOPPO3HOHHOMY BO3JEHCTBHIO Aa30THOM KHUCIIOTHI. OKCTpakTopsl C
pacTBopuTedeM OOBIYHO HW3TOTABIUBAIOTCA C COONIIOJCHHEM YPE3BBIYAHHO BBICOKUX
TpeOoBaHMK (BKIIOYash NPUMEHEHHE CHEUUAIBHBIX METOJOB CBapKH, HWHCIEKIHH,
obecrieueHre U KOHTPOJIb KaYeCTBA) U3 MaJIOYyTJIEPOANCTHIX HEPKABEIOIINX CTaJIel, TUTAHa,
LUPKOHUS WIXA JPYTUX BBICOKOKAYECTBEHHBIX MaTEPUAJIOB.
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3.5.

XumMHUecKkue pe3epByapsl ISl BbIACP:KUBAHUSA WM XPAHCHUSA
BBOJAHOE 3AMEYAHUE

Ha »srame »KCTpakimu pacTBOpUTEIEM OOpa3yloTCs TPU OCHOBHBIX TEXHOJIOTHYECKHX
II0TOKAa XHUJIKOCTH. Pe3epByapLI IJId BBIACPIKUBAHUA WM XpaHCHUSA HCIIOJIB3YIOTCA B
JaybHele 00paboTke BceX TpeX MOTOKOB CIISAYIONIMM 00pa3oM:

a) PacTBOp YHUCTOr0 Aa30THOKUCIOIO YypaHa KOHUCHTPUPYCETCA BbIIIAPUBAHUCM U
MIPpOUCXOAUT NPpOLECC ACHUTpAalHMU, I'IC OH NPCBpAlIACTCA B OKCHUI YypaHa. 9TOT
OKCHJ] ITOBTOPHO MCIIOJB3YETCA B AACPHOM TOIIIMBHOM ITHUKIIC,

b)  pacTBOp BBICOKOAKTHUBHBIX HPOAYKTOB JEJCHUS OOBIYHO KOHLECHTPUPYETCA
BBIIADUBAHUEM U XPAaHUTCA B BUAE KOHLEHTPUPOBAHHOW JKHUAKOCTH.  ITOT
KOHLIEHTPAT MOXET BIOCJICACTBUHM MPOUTH BBITAPUBAHUE WM OBITH peoOpa3oBaH B
(hopMy, IPUTOIHYIO ISl XPAaHEHUS UM 3aXOPOHEHUS;

c) pacTBOp YMCTOTO HUTpPATa MIYTOHUS KOHLEHTPUPYETCA U XPaHUTCA 10 MOCTYIUIEHUS
Ha JajbHEHIINe 3Tanbl TEXHOJOTHYECKOTO mpoliecca. B yacTHOCTH, pe3epByaphl A
BBIICPKUBAHUA WIA XPaHEHUS pPACTBOPOB IUTYTOHUSA KOHCTPYUPYIOTCS TaKuUM
00pa3zoM, 4TOOBI M30eXKAaTh CBS3aHHBIX C KPUTUYHOCTBIO MpoOIeM, BOSHUKAIONINX B
pe3ynbTaTe N3MEHEHHH B KOHIIEHTPAIMH Wi (popMe JaHHOTO ITOTOKA.

CrneunanbHO IpeHA3HAYECHHBIC WK MOATOTOBICHHBIE PE3ePBYaphl AJIs BHIACPKUBAHUS WU
XpaHeHHUs JUIsi WCIOJh30BaHHWS Ha YCTAaHOBKE MO TepepaboTke OOIYyYeHHOTO TOILIMBA.
PesepByapel msisi  BBIOEpXKMBAHWS WM XpaHEHHWS JOJDKHBI OBITh  YCTOWYHMBBI K
KOPPO3UOHHOMY BO3JCHCTBUIO a30THOM KHUCIIOTHL. Pe3epByapbl A BBIACPKHUBAHMS WIH
XpaHeHUs OOBIYHO W3TOTABIWBAIOTCS W3 TaKUX MAaTEpPHaloB, KaK MaJOyTrJIepOTUCThIe
HEep>KaBeIOIIIe CTAIH, TUTAH WM MUPKOHWIA WM IPYTHE BRICOKOKAYECTBEHHbBIE MaTEPHAIBL.
PesepByapsl U1l BBIIEPKUBAHUS WM XPaHEHHS MOTYT OBITh CKOHCTPYHPOBAHBI TaKUM
oOpa3oM, 4YTOOBI WX OKCIUTyaTallusd U TEXHUYECKOE OOCITyKMBaHHE MPOU3BOIMIUCH
TUCTaHIIMOHHO, U MOTYT MMETh CIIEIYIOIIHe OCOOCHHOCTH C TOYKH 3pPEHHsI KOHTPOJIS 3a
SIIEPHON KPUTUYHOCTBIO:

1)  OopHBIN SKBHBAaJICHT CTCHOK WM BHYTPEHHHX KOHCTPYKUUH paBeH MO MEHBIIEH
mepe 2%, 100

2) MAIMHAPUICCKHE pe3epBYaphl MMEIOT MaKCUMANBbHBINA auametp 175 MM (7 mroiMoB),
6o

3)  OpAMOYTOJIbHBIA WIN KOJBIEBOW pe3epByap UMEET MaKCUMAIIbHYIO IIUPUHY 75 MM
(3 mroiima).

CucremMa KOHBEPCHM HUTPATa IUIYTOHHUS B OKCH/Y

BBOJAHOE 3AMEYAHUE

Ha OonpmMHCTBE YCTaHOBOK M0 Iepepa0dOTKe STOT KOHEUHBIH IMpoIecC BKIOYAET
KOHBEPCHIO pacTBOpa HHUTpaTa IUIyTOHUS B JIBYOKHCH IUIYTOHMS. B 4HCIO OCHOBHBIX
olepanyii 3TOro Iporecca BXOIT: XpaHEHHE U KOPPEKTUPOBKA HCXOIHOTO
TEXHOJOTMYECKOTO Marepuaia, OCaXKACHHE M pas[elicHHe TBEpPIOW H JKUAKOH (asbl,
poKalIuBaHWe, OOpalleHHe C TPOAYKTOM, BEHTHJSALMA, OOpalleHHEe C OTXOAaMH U
yIpaBlieHHE IPOLIECCOM.

3aMKHYTbIE CUCTEMBI, CIIEIMATIBHO MPEeIHa3HAYE€HHbIE WM [TOATOTOBJIEHHBIE AJI1 KOHBEPCUU
HUTpaTa IUTyTOHMS B OKCHJ IUTyTOHHS, B YaCTHOCTH, OOOPYZOBaHHBIE TaKUM OOpPa30M,
YTOOBI H30€KaTh TOCTHIKEHUSI KPUTHYHOCTH U PAJHallMOHHBIX d((EKTOB, a TAKKE CBECTH K
MHHHUMYMY OIIACHOCTH, CBSI3aHHBIE C TOKCHYHOCTBIO.



3.6.

5.1.

CucreMa KOHBEPCHM OKCH/IA IUIYyTOHUS B MeTaJL
BBOJIHOE 3AMEYAHUE

DTOT TpoIecc, KOTOPHI MOXET OBITh CBSI3aH C YCTAaHOBKOM MO IepepaboTke, BKIIFOYAET
(ropupoBaHUEC JBYOKHCH IUTyTOHHS, OOBIYHO C TPUMEHCHHEM BBICOKOAKTHBHOTO
(TOpPHUCTOrO BOIOPO/A, C LETBbIO MONyUeHHsS (PTOPUAA MIYTOHUS, KOTOPBIHA BIOCIEICTBUU
BOCCTaHABIIMBAETCS C TIOMOINIbIO METAJUIMYECKOTO0 KaJblUsl BBICOKOH YHCTOTHI JI0
MOJIy4Y€HUA METAUIMYCCKOI'o INUIYTOHHUA U @Topnna KajJblisl B BHUAC IIJIaKa. B umucno
OCHOBHBIX OIEpaluii JaHHOTO MpPOIecca BXOJST: ¢dTopupoBanue (Hanpumep, ¢
MPUMEHEHUEM O0OpPYAOBAHMUsS, COJCPIKAIICTO OJIArOPOMHBIC METAUIBI MM 3aIlUIIEHHOTO
MTOKPBITHEM M3 HUX), BOCCTAHOBIIEHHE MeTaJlla (HalpruMep, ¢ MPUMEHEHHEM KepaMHUYeCKUX
TUTJICH), BOCCTAaHOBJICHUE IIUIaKa, OOpalleHHWE C MPOJIYKTOM, BEHTWIALHUS, OOpalleHUue C
OTXOJIaMH U YIIPABJICHUE MPOIECCOM.

3aMKHYTBIC CUCTEMBI, CIICOHUAJIBHO TMPEAHA3HAYCHHBIC MWW IIOATOTOBJICHHBIC  IJIA
IMPOU3BOJACTBA METAJINIMYCCKOI'O IUIYTOHHA, B YaCTHOCTH, O60pyIl0BaHHI)Ie TaKHUM o6pa30M,
4TOOBI H30€KATh AOCTHKCHUS KPUTUYIHOCTHU U paJuallUOHHBIX 3(1)(1)6KTOB, a TaKKE€ CBECTHU K
MHUHHUMYMY OITACHOCTH, CBA3AHHBIC C TOKCUYHOCTBIO.

YcraHoBKkH AJIs U3Ir0TOBJICHUSA TOIIJIMBHBIX 3JICMECHTOB

"YcTaHOBKA JUI U3TOTOBIICHUS TOIUTMBHBIX AIIEMEHTOB" BKJIFOYAET 000pYI0BaHHUE:

a) KOTOpO€ 00BIYHO HaxXoauTCsA B HEMNOCPEACTBCHHOM KOHTAKTE C TCXHOJIOTHYCCKHUM
IIOTOKOM AACPHOro Mare€puajia Wi HCHOCPCACTBECHHO O6pa6aTHBaeT €ro, HJn XKeE
YOpasJIACT UM, UJIH,

b)  KOTOpOE repMeTU3UpYyeT SACPHBIN MaTepHail BHyTPH 000JOUKH.

YcTaHOBKH 111 pa3/iesieHUs] H30TONOB ypaHa U 000pPyAOBaHUE, KPOMe AaHATUTHYECKHX
NnpudopoB, CeUAIBLHO NPeIHA3HAYEHHOe HJIU NOAT0TOBJIEHHOE [IJIsl 3TOr0

IIpenmersr oOopynoBaHUs, Ha KOTOpbIE, KAaK CUUTAETCS, PACIPOCTPAHAETCS 3HAYCHHE
¢pasbl "obopynoBaHue, KpOME aHAJIUTUYECKUX MPHOOPOB, CIEHHUAIBHO MpeAHa3HAYeHHOE
WM TIOATOTOBJICHHOE" [T pa3lesieHHs N30TOIOB YpaHa, BKIIOYAIOT B ce0sL:

TI'a3oBble IIeHTpI/I(l)yFI/I U Y3JIbI 1 KOMIIOHEHTBI, CICHMAJBbHO IPEeAHASHAYECHHBIC WUJIA
MOATrOTOBJICHHBIC 1JId HCIIOJIb30BAHUA B Ira30BbIX ueHTpmpyrax

BBOJAHOE 3AMEYAHUE

l"a3oBas neHTpUPyra 0OOBIYHO COCTOUT M3 TOHKOCTEHHOTO(BIX) IMIHHAPA(OB) JHAMETPOM OT
75mm (3 movima) mo 400 mm (16 qIOKMMOB) C BEPTUKAIBHOW IIEHTPAJBbHOM OCBIO,
KOTOpBIi(e) moMemeH(bl) B BAKYyM M BpaIiaeTcs(foTcsi) ¢ BHICOKOH OKPY>KHOU CKOPOCTHIO
mopsinka 300 mM/c wim Gosnee.  J[ms mMOCTMOKEHHST OOJBIION CKOPOCTH KOHCTPYKIIMOHHBIC
MaTepHalbl BPAIIAIONINXCSd KOMIIOHEHTOB JOJDKHBI MMETh BBICOKOE 3HAYEHHE OTHOILIEHUS
MPOYHOCTH K IUIOTHOCTH, a POTOpHas cOOpka u, CIIEAOBaTEIbHO, OTHENbHBIC €€
KOMIIOHEHTHI JOJDKHBI U3TOTOBIIATHCS C BBICOKOM CTENEHBbIO TOYHOCTH, YTOOBI pa3danaHc
ObUl MHHUMAalbHBIM. B oTimune OT npyrux UeHTpu(yr ra3oBas LEeHTpuUdyra s
oboramieHusi ypaHa HMeeT BHYTPU PpOTOPHOH KaMmepbl  Bpallarollyrocs(uecs)
neperoponky(n) B ¢opMme IOMcKa W HEMOABMWXKHYIO CHCTeMy momadd u orBoza raza UFg,
COCTOSIIIYIO IO MEHBIIEH Mepe U3 TpeX OTAEIbHBIX KaHAJIOB, ABa U3 KOTOPBIX COEIMHEHBI C
JonaTtkaMu, OTXOASIIMMU OT OCH poTopa K mepudepuilHOW yacTH POTOPHOM Kamepwl. B
BaKyyM€ HaXOAWTCS TAaKXKe P BaXKHBIX HEBPAILAIOIINXCS HJIEMEHTOB, KOTOpHIE, XOTA U
HMEIOT O0COOYI0 KOHCTPYKLHUIO, HE CIJIOKHBI B M3TOTOBJIICHMM WM HE W3TOTOBISIOTCS M3
YHHKaJbHBIX MaTepuanoB. LleHTpudyskHas ycTaHOBKa, OHAKO, TpeOyeT OOJBIIOro Yuciia
9THX KOMIIOHEHTOB, TaK 4YTO HMX KOJHMYECTBO MOXET CIYXHThb Ba)KHBIM HHAWKATOPOM
KOHEYHOT'O MCIIOIb30BaAHUS.



5.1.1.

Bpamaromuecst KOMIOHEHTHI
a) [TomHBIE pOTOpPHBIE COOPKH:

ToHKOCTEHHbIE UWIMHAPHI WM PAI COEAMHEHHBIX MEXIy COOOM TOHKOCTEHHBIX
LMIMHAPOB, W3TOTOBJIEHHBIX M3 OJHOTO WX 0OoJiee MaTepuajoB C BBICOKMM 3HA4YE€HHUEM
OTHOILIEHUS MPOYHOCTH K IUNIOTHOCTH, yKka3zaHHBIX B [IOACHUTEJIBHOM 3AMEUYAHUNU k
HacTosimeMy pasgeny. CoeauHeHHME IMIMHIPOB MEXAYy COOOM OCYIIECTBISETCS IpU
MOMOIIM F'MOKMX CHIBL(OHOB WM KOJICH, OMUCAHHBIX B yacTH 5.1.1. ¢) Hmwke. CoOpaHHBIN
pOTOp HMeEeT BHYTPEHHIOIO(ME) MeperopoAKy() W KOHIEBBIE Y31bl, ONHCAaHHBIE B
gactax 5.1.1.d) u e) Hmwke. OmHako momHas cOOpKa MOXKET OBITH TIOCTaBJICHA 3aKa3UHKY B
YaCTUIHO COOpaHHOM BHJIE.

b)  PortopHble TpyOBI:

CrienuaibHO  TIpelHA3HAYEHHbIE WJIM TOJATOTOBIICHHBIE TOHKOCTEHHBIC IMIIMHAPBI C
tommuHOM cTeHku 12 mm (0,5 mroiiMa) Wi MeHee, AuamMeTpoM OT 75 MM (3 mroiima)
10 400 MM (16 ArOMIMOB), M3rOTOBJICHHBIC W3 OIHOIO WM 0OO0Jiee MaTePUAIOB, UMEHOIINX
BBICOKOE  3HAuUCHWE  OTHOIIEHUS  MPOYHOCTH K  IUIOTHOCTH,  YKa3aHHBIX B
[HOACHUTEJIBHOM 3AMEYAHUMU k HacToAEeMy pa3iemy.

c) Konsia unu cunboHsI:

KoMIOHEHTHI, chenuanbHO MpeIHA3HAYCHHBIC WM TOJATOTOBJICHHBIC IS CO3JaHUs
MECTHOH OMOPHI JJIsi POTOPHOI TPYyOBl WM COeNUHEHUS psifa pOTOPHBIX TpyO. CHib(hOHBI
TIPEACTABIISIOT CO0OM KOPOTKHE MWJIMHAPHI ¢ TOMmuHON cTeHku 3 MM (0,12 mroiimMa) mmm
MeHee, auaMeTpoM oT 75 MM (3 mroiima) 1o 400 MM (16 nr0MOB), UMEIOIIUX OAUH TOhp U
W3TOTOBJICHHBIE M3 OJHOTO W3 MAaTepHajoB, MMEIOIINX BBICOKOE 3HAUEHUE OTHOIICHUS
MPOYHOCTH K IUIOTHOCTH, ykazaHHeX B [IOSICHUTEJIBHOM 3AMEYAHUU «
HACTOALIEMY pa3/ieiy.

d)  Ileperopomku:

Kommnonentsr B popme amcka amamerpoM oT 75 MM mo 400 MM (ot 3 go 16 mroiiMoB),
CIIEIHAIBHO TpeIHA3HAUYCHHBIC WM IMOATOTOBIEHHBIC IS YCTAHOBKH BHYTPH POTOPHOMN
TpyOBbl UEHTpU(PYTH C 1ENBbK HM30JUPOBATh BBIMYCKHYK) KaMepy OT TJIaBHOH
pa3IeauTeNbHOM KaMephl U B HEKOTOPBIX CAydasx AJs yiaydlleHusl Hupkysuuu raza UFg
BHYTPH TJIaBHOM pa3IeTUTEIbHON KaMephl pOTOPHOU TPYObI M M3TOTOBJICHHBIE U3 OJTHOTO U3
MaTEepHalOB, HMEIONINX BBHICOKOE 3HAYCHHE OTHOIICHHS MPOYHOCTH K TUIOTHOCTH,
ykazanHbix B [IOSICHUTEJIbBHOM 3AMEUYAHUWU k HacTosmeMy pa3ieny.

e) Bepxuue/HuXHUE KPBITITKA:

KomnonenTs! B ¢opme aucka auamerpom oT 75 mm (3 mroiima) o 400 MM (16 mroiiMoB),
CHeLUAbHO TpeIHa3HaYeHHbIE WM MOATOTOBICHHBIE TAaKMM O0pa3oM, YTOOBI TOYHO
COOTBETCTBOBAaTh JUAMETPy KOHLIOB POTOPHOM TpyOb! M Onaromaps atomy yaepxuBats UF6
BHYTPH €€. OTU KOMIIOHEHTHI HCIIOJIb3YIOTCS AJISl TOTO, YTOOBI OAEPKUBATD, yIEPKHUBAThH
WK CoAepKaTh B ce0e Kak COCTaBHYIO YacTh DJIEMEHTHl BEPXHErO MOIIIUITHUKA (BEPXHSSA
KpBIIIKa) WM CIOYXWTh B KAuecTBE HECYLIEH 4YacTH BpaILAIOIINUXCS 3JIEMEHTOB
UIEKTPOABUTATENII M 3JIEMEHTOB HIKHETO IOAIIMIIHUKA (HIDKHSAS — KpBINIKA), U
U3TOTOBJIAIOTCA M3 OJHOTO W3 MaTepHalIOB, MMEIOIIMX BBICOKOE 3HAY€HHE OTHOIIEHUS
MPOYHOCTH K IUIOTHOCTH, YykaszaHHeIXx B [IOSCHUTEJIBHOM 3AMEYAHHUU «
HACTOSIILEMY pa3zieiy.

[OACHUTEJIBHOE 3AMEYAHUE
s Bpalmaomuxcs KOMIIOHEHTOB [IEHTPU(YT HCIOIB3YIOTCS CIeAYIONINe MaTePUaIbL:

a) MapTEHCUTHOCTAPCIOIINE CTANH, UMEIOINE MAaKCUMAJbHBIA Tpeies MNPOYHOCTH Ha
pactsmkenne 2,05 x 10° H/m? (300 000 gyHT/KB. moiiM) mitu Gonee;
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b)  amOMUHHMEBBIE CIUIaBbl, HMEIOIIME MAKCHUMAaJbHBIM TpeAed MPOYHOCTH Ha
pacTsoxenue 0,46 x 10° H/m? (67 000 ¢yHT/KB. mroiim) mwu Goee;

c) BOJIOKHUCTBIE (HUTEMOMOOHBIC) MaTepHajbl, NPUTOJHBIC JUIS WCIOJB30BAHUS B
KOMIIO3UTHBIX CTPYKTypax W WMEIOMINE 3HAYEHHs YIeNbHOTO MOAYJS YIPYTOCTH
123x 10°M wmiu Gomee M MAaKCHMAJbHOrO YAENBHOrO Ipeaena MPOYHOCTH Ha
pactsxenue 0,3 x 10° wm Goree ("ynenbHBI MOIYNb yOpyroctu" - 3TO MOIYJb
IOnra B H/Mz, JICJICHHBIA Ha yHNEJbHBIM BeC B H/M3; "MaKCUMaNbHBIA yIEIbHBIN
MpeaeNl TPOYHOCTH Ha PacTsHDKeHHE" - 3TO MaKCHMaJbHBIN Ipelel MPOYHOCTH Ha
pacTsHKeHUE B H/Mz, JICJICHHBIN Ha YJIeIHHBIA BEC B H/VE.

CraTnyecKue KOMIIOHEHTBI
a) TToAMUITHUKY ¢ MATHUTHOM TTOJIBECKOM:

CrierualibHO TIpeTHa3HAYeHHBIE WITH TOATOTOBJICHHBIE MOAIIUITHIUKOBBIE Y3IIbI, COCTOSIIINE
13 KOJBIIEBOTO MAarHWTa, MOJBEUICHHOTO B 000HMe, copepikamieil IeMIpUpPYyIOIIyIo Cpemdy.
Ob6oiitma wu3rotaBnuBaercss u3 croiikoro k UFg marepuana (cm. [IOACHUTEJIBHOE
3AMEYAHMUE k pa3geny 5.2.). Maraur coeinHseTCs ¢ TOJIOCHBIM HAKOHEYHHKOM FHITH
BTOPBIM MarHUTOM, YCTAaHOBJICHHBIM Ha BEPXHEH KpBINIKe, OMMCaHHOW B pazmene S5.1.1. e).
Marsut MoXeT UMeTh (JOPMY KOJIbIIAa ¢ COOTHOIIEHUEM MEXKy BHEIIHUM W BHYTPEHHUM
QUaMeTpaMH, MEHBIIMM WIM paBHBIM 1,6:1. Maraut MOXeT uMeTh (opMmy,
obecnieunBaronyr0 HavajgbHylo npoHmmaemoctb 0,15 I'm/m (120 000 enuaun CI'C) wunu
0ojiee, WM OCTAaTOYHYIO HaMarHM4eHHOCTh 98,5% wim Oonee, WM TNPOU3BEACHUC
MHIyKIUH HA MAaKCHMAIIbHYI0 HAMPSDKEHHOCTH moi1st Goee 80 k/x/m” (107 T'e.d). Kpome
OOBIYHBIX CBOWMCTB MaTepuaia, HEOOXOJUMBIM TPEABAPUTEIHHBIM YCIOBUEM SIBIISETCS
OTpaHUYCHHE OYeHb MajbiMu fomyckamu (MeHee 0,1 MM mmm 0,004 mroiima), OTKIIOHEHUS
MarHUTHBIX OCEH OT TeOMEeTPUYECKHMX Oceil WM obecreyeHne 0co0OW TOMOTEeHHOCTH
MaTepuana MarHura.

b)  INogmunHuKK/AEeMIdeps:

CHeHI/IaIIBHO NpE€aAHAa3HAUYCHHBIC HWJIM TOATOTOBJICHHBIC NOAIIHUIITHUKH, COACPKAIINEC Y3€JI
OCBH/YIUIOTHUTEIBHOE KOJIBIIO, CMOHTHPOBaHHEIN Ha aemiipepe. Ock 0OBIYHO NPEICTABISACT
co00if Ba M3 3aKalleHHOW CTaj¥ ¢ OJHUM KOHIIOM B (opMe Morycdepsl, U CO CPeICTBAMHU
TTOACOCTUHEHUST K HIDKHEH KpBINIKe, ONMMCAaHHOW B pazmerne 5.1.1.¢), Ha apyroMm. Ba,
OJTHAKO, MOXET OBITh COCIUHECH C THAPOJUHAMHYCCKUM MOIIIAIMHUKOM. Kombio umeer
dbopmy TabneTkum ¢ monychepuuecKkuM yriayOleHWeM Ha OJHOW TOBEPXHOCTH.  OJTH
KOMITOHEHTBI YaCTO ITOCTABIISIOTCS OTACIHHO OT AeMIidepa.

c)  MounekynspHbIe HACOCHI:

CrienualibHO TIpEIHA3HAYCHHBIC WJIU MOATOTOBJICHHBIC LWJIMHIPHI C BBITOYCHHBIMHU HITU
BBIaBIICHHBIMH BHYTPU CIAPATbHBIMA KaHaBKAMH W C BBICBEPJICHHBIMH BHYTpPH
OTBEPCTHSIMU. THUITOBBIMU pa3MepaMM SIBJISIOTCS CIEAYIOIIME: BHYTPSHHHN IWaMeTp OT
75 MM (3 mroitma) go 400 mm (16 mroiimoB), TommuHa creHkd 10 mm (0,4 mroiima) wnu
Oornee, ¢ JUIMHOW, paBHOW JWaMeTpy WIH OOIBIIIE. KanaBkn OOBIYHO WMEIOT
MIPSIMOYTOJIEHOE TIOTIepeTHOe ceucHne U ryonHy 2 mum (0,08 mroitma) wimu 6odee.

d) CraTtopsl ABUTATENCH!

CrienManbHO TMPEJHA3HAYCHHBIC WM TMOJTOTOBJICHHBIC CTATOPHI KOJBIEBON (GOpMBI st
BBICOKOCKOPOCTHBIX MHOIO()a3HBIX T'MCTEPE3UCHBIX (MIIM PEaKTUBHBIX) 3JCKTPOABHUraTeIchH
IIEPEMECHHOTO TOKa MJIA CI/IHXpOHHOfI paGOTI)I B YCIOBUAX BaKyyMa B JUAIla3OHC 4YaCTOT
600-2000 ' 1 B nuamazone momHoctei 50-1000 BA. Cratopsl cocTosAT n3 MHOTO(a3HBIX
0OMOTOK Ha MHOTOCJIOHOM JKEJIE3HOM CEPJCUYHHKE C HU3KMMHU MOTEPSIMH, COCTOSIIEM K3
TOHKHUX IUTaCTHH, 00bI9HO TomuHON 2,0 MM (0,08 qrofiMa) mim MeHee.
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e) Kopmyca/npuemMHnkn neHTpudyru

KoMmnoHeHTs!, crenuansHo IpeqHasHaueHHbIe WM MOJATOTOBJICHHBIE IS pa3MEIIeHHS B
HUX COOpKM pOTOpHOH TpyObl Ta3oBoil meHTpudyru. Kopmyc cocTOMT H3 KECTKOro
OWIMHApa ¢ TommmHON creHku mo 30 MM (1,2 mioliMa) ¢ MPEenu3nOHHO 00paOdOTaHHBIMU
KOHIIaMHU [UI YCTaHOBKHM IOJIIMIIHUKOB M C OAHUM WIM HECKOJIBKUMH (hIaHmamMu Ais
MoOHTaka.  OOpabOoTaHHBIE KOHLBI MapajulebHBl JPYT Ipyry W TepHeHIUKYISPHBI
NpoIoNbHON ocu nuiauHApa B npegenax 0,05 rpagyca unu menee. Kopmyc MoXeT Takxke
IIPEICTABIATh COOONH KOHCTPYKLHIO SYEUCTOrO THIA Ul Pa3MELICHUS B HEM HECKOJIBKHX
potopHbIX Tpy6. Kopmyca usrotasnnBarorcs u3 MaTepuaioB, kKopposuectoiikux k UFq, mmn
3alUINAIOTCS TOKPBITHEM U3 TaKUX MaTepUaIOB.

f) JloBymiku:

CrnenuanbHO MpeaHa3HaYeHHBIC WM MOATOTOBICHHBIC TPYOKH BHYTPEHHUM TUAMETPOM O
12 mm (0,5 mroiima) auist uszBneuenus raza UFg u3 potopHoit TpyOsl o MeToay TpyOku [luto
(T.e. c OTBEpCTHEM, HAIIPABICHHBIM Ha KPYTrOBO IMOTOK ra3a B pOTOPHOH TpyOe, K mpuMepy,
MTOCPEIICTBOM M3ruba KOHIIA paadalbHO PACIOJOKEHHONH TpPyOKH), KOTOpPHIE MOXHO
MPUKPENUTh, K I[EHTPAJLHON CcHCTeMe W3BICYCHHS] Ta3a. [pyOKM W3TOTOBIEHBI U3
MaTepuanoB, Koppo3uecToikux Kk UFs wnmm 3amumarorcs MOKPBITHEM W3 TaKHX
MaTepHaoB.

CrnennajibHO TIpeJHA3HAYEHHbIE MJIM TOATOTOBJIEHHBIE BCIOMOraTeJbHbIe CHCTEMBI,
000py10BaHHe U KOMIIOHEHTBI /ISl HCIIOJIb30BAHNUS HA ra30leHTPU(YKHOH YyCTAaHOBKeE
10 000raneHuIo

BBOJHOE 3AMEYAHUME

BcrnoMoraTenbHble  CHCTEMBI, O0OOPYJOBaHME W  KOMIIOHEHTHI — Ta30IeHTPUDYKHON
YCTaHOBKH 10 OOOTAICHHIO MPEJICTABISIOT COO0I CUCTEMBI YCTAHOBKH, HEOOXOIUMBIE IS
nogaun UF¢ B HEHTpU(YTH, A7 CBSI3U OTACIBHBIX LEHTPUDYT MEKIY COOOW C LEJbIO
o0pa3oBaHUs KackKajoB (MJIU CTYIEHEH), 4TOObI JOCTUYh 00JIee BHICOKOTO OOOTAaIlCHHUS U
m3Biedb "mpoaykt" u "xBocTel" UF¢ U3 mieHTpHdyT, a Takke 000pymoBaHHEe, HEOOXOIUMOE
JUTSL IPUBEIICHUS B ICHCTBUE LIEHTPU(YT WK IJIs YIIPABJICHUS YCTaHOBKOM.

Oo6bruHO UF4 ncnapsercst u3 TBEpABIX BELIECTB, IOMELICHHBIX BHYTPH HMOJOIPEBACMBIX
aBTOKJIABOB, W TMojaeTca B ra3zoo0pa3Hoii ¢opme k ueHTpudyram dyepe3 cUCTEMY
KOJIJIGKTOPHBIX TpyOompoBogoB kackaga. "[Ipoaykt" u "xBoctel" UFs, moctynaromye u3
LHEeHTPpUPYT B BUE ra3000pa3HbIX IOTOKOB, TAKXKE MPOXOAAT YEPE3 CUCTEMY KOJUICKTOPHBIX
TpyOOIIPOBOIOB KacKa/la K XOJOAHBIM JIOBYIIKaM (paOOTaiomuM IMpH TeMIlepaType OKOJIO
203° K (-70°C)), rme OHHM KOHACHCHPYIOTCS M 3aT€M IIOMEIMIAIOTCS B COOTBETCTBYIOIIHE
KOHTEHHEPH! I TPAHCIIOPTUPOBKHM MM XpaHEHHA. Tak Kak yCTaHOBKA IO OOOTalleHUIo
COCTOMT U3 MHOTMX ThICSY LEHTPUQYr, COOpaHHBIX B KacKaabl, CO3IAIOTCS
MHOTOKHJIOMETPOBBIE KOJUIEKTOPHBIE TPYOOIIPOBOIBI KACKAAOB C ThICAYaMU CBapHBIX IIBOB,
IpUYeM CXeMa OCHOBHOM YacTH WX COCAMHEHMH MHOTOKPaTHO IIOBTOPSETCA.
O0OopymoBaHne, KOMIIOHGHTHI W CHCTEMBI TpPyOOIIPOBOIOB  HM3TOTaBIHUBAIOTCSI C
COOJTIOIEHUEM BBICOKHX TPeOOBaHUH K BaKyyM-IUIOTHOCTH U YHCTOTE 00pabOTKH.

Cucremsbl mogayn/cucTeMsbl 0TBOAA "'MpoayKTa'" U '"XBOCTOB"

CHC]_II/IaJ'ILHO NpCAHA3HAUCHHBIC HWJIIM TOATOTOBJICHHBIC TCXHOJIOTUYCCKUC CUCTCMBI,
BK/IFOYAIOIITUEC:

NHTAONINE aBTOKJIABB! (WM CTAHLIWH), Mcroib3yeMble it nogadn UFg B kackazsl
uneatpudyr npu nasneHnn no 100 k[la (15 GyHT/KB. Ar0¥iM) ¥ Tipu cKopocTH 1| Kr/4
unu 6onee;
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5.24.

JaecyOoauMaTopsl (WM XOJOAHBIC JIOBYLIKH), UCTIONB3yeMble i BeiBenenust UFq u3
kackanoB npu gasiexHuu a0 3 klla (0,5 pynT/kB. Aroiim). ecyOmumaTopsl CIOCOOHBI
oxnaxaatses 10 203 K (-70°C) u marpesathses g0 343° K (70°C);

craniuu  "mpomykra" u "XBocTOB", wHcmonb3yeMble sl mepemericHus UFg B
KOHTEHHEPHI.

Ota ycTaHOBKa, 000pyI0BaHUE U TPYOOIPOBOABI MOJHOCTHIO U3TOTABIMBAIOTCS U3 CTOMKHUX
k UFg marepuanoB wnm 3amuimaiorcs mokpeitueM u3 Hux (cMm. [TOSACHUTEJIBHOE
3AMEYAHUE x nanHoMy pasieny) ¢ coOJr0JeHHEM BBICOKHX TPeOOBaHMH K BaKyyM-
IUIOTHOCTH M YUCTOTE 00pabOTKH.

MamuHHbIe CHCTEMBI KOJLUIEKTOPHBIX TPYOONPOBO/I0B

CrnenmanbHO IIpeJHA3HAYCHHBIE MM IOArOTOBJICHHBIE CHUCTEMBI TpPyOOIPOBOIOB U
kojutekTopoB it ynepxkanusi UFg BHyTpHM UEHTpUQYXKHBIX KackaloB.  JTa CeTh
TpyOONIPOBOAOB OOBIYHO TMpPEACTaBIseT coOO cucTteMy C "TPOHMHBIM" KOJUIEKTOPOM, U
Kaxzaash LHeHTpudyra coeguHEHa C KaXIbIM W3 KOJUIEKTOpoB. CremoBarenbHO, cXeMa
OCHOBHOW YacTH MX COEAMHEHUS MHOTOKPATHO IOBTOPSAETCS. OHa MOJHOCTBIO
n3roraBnuBaerca u3 ctoiikux Kk UFq matepuanos (cm. IIOSICHUTEJIBHOE 3AMEYAHUE
K HaCTOSIIIEMY pa3feiy) C COOJIOAEHHEM BBICOKMX TpPeOOBaHMH K BaKyyM-IUIOTHOCTH U
YUCTOTE 00pabOTKH.

Macc-cnekTpoMeTpbl/HcTOYHHKH HOHOB 11t UF

CHeHI/IaﬂbHO MPpE€AHA3HAUYCHHBIC HJIM MOATOTOBJICHHBIC MArHvTHBIC WM KBaJAPYIIOJbHBLIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOUTHL MPSMO OTOOpP MPOO IMOJaBaeMO MAacCChI,
"mpomykTta" wim "XBOCTOB" M3 ra3oBbIX MOTOKOB UFg m oOnamaromme MOTHBIM HaOOpOM
CIIEAYIOMINX XaPaKTEPUCTHK:

1. yaAeNbHas pa3peliaroiias CliocoOHOCTh o Macce cBbime 320;

2. COACPIKAT HMCTOYHUKU HOHOB, H3IOTOBJICHHBIC W3 HUXpOMA WJIW MOHCIA WIA
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, W HUKCIIUPOBAHHBIC,

3. coJiepKaT MOHU3AI[MOHHBIE UCTOYHUKH ¢ 6OMOApANPOBKOM FIEKTPOHAMU;

4, COACPIKAT KOJUICKTOPHYIO CUCTEMY, IIPUTOAHYIO JJIST U30TOIIHOT'O aHAJIN3a.

IIpeoGpa3zoBaTen 4acTOTHI

IIpeoOpazoBaTeny YacTOTHl (TakKe M3BECTHBIE KaK KOHBEPTOPHI WM WHBEPTOPHI),
CIICUAJIbHO NPE€AHA3HAYCHHBIC WJIW IMOATOTOBJICHHBIC JISI IUTAHUA CTATOPOB IIBI/IFaTeJIeﬁ,
ONpeeNCHHBIX B moAnyHKTe 5.1.2. d), WM YacTH, KOMIIOHCHTHI U TMOJICOOPKU TaKUX
npeobpazoBaresiel YacTOThI, 00IaJar0IIUe MOTHBIM HAOOPOM CIEAYIONINX XapaKTePUCTHK:

1 MHOTO(ha3HBIN BEIX0 B auama3one oT 600 mo 2000 I'm;

2 BBICOKast CTaOMIBHOCTH (CO cTabumnu3aruei yactotsl srydiie 0,1%);
3. HU3KHE HEeNMHEHbIe HCKakeHus (MeHee 2%);

4 KOd(UIIEHT T0e3HOTo AeiicTBus cBbIme 80%.
INOACHUTEJIBHOE 3AMEYAHUE

[lepeunicniennoe BbIIe OOOPYAOBAHHME BCTYMAET B HEMOCPEICTBEHHBIM KOHTAaKT C
TexHoJoTndecKuM Ta3oM UFg Wi HEmocpeACTBEHHO YIpaBiseT paboTod meHTpudyr u
MPOXOKACHUEM T'a3a OT HEHTPUPYTH K HeHTpr]yTe 1 U3 KacKaaa B KacKaj.

KOppO3H€CTOI71KPIe K UF@ MaTCpUuajibl BKIOYAIOT HCPIKABCIOIIYIO CTallb, aJ'IIOMPIHPIfI,
AJIFOMUHUCBLIC CIUIaBbl, HUKCJIb WX CIUIaBbI, COACPIKAIIINEC 60% u 6oree HUKE.
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5.3.1.

5.3.2.

5.3.3.

5.34.

Cl'lelIHaJ'lI)HO Np€IHaAa3HAYCHHbIC HUJINX MOAT0OTOBJCHHLIC C60pKI/I U KOMIIOHCHTBI IJIfd
HCIOJIB30BaHUSA IIPHA Fa30}1ﬂ(l)(l)y3HOHHOM oﬁorameﬂnu

BBOJIHOE 3AMEYAHUE

Ipu razoanHy3HOHHOM METOJIe pa3IeieHUs] H30TOMOB ypaHa OCHOBHOM TEXHOIOTHUYECKON
CcOOpKOH SBIIACTCS CTIECIUANBHBIN MOPUCTHIN Ta3onndy3noHHBIH Oapbep, TEMI00OMEHHUK
JUIS OXJIKJCHHUS Ta3a (KOTOpBIM HArpeBacTcs B MPOIECCE CXKATHA), YIUIOTHUTEIHHBIC
KIamaHbl W PEryJHPYIOIIME KJIamaHbl, a TakXke TPYOONpPOBOJIBI. IMockonbky B
razoaudy3MOHHOW TEXHOJNOTHH HcIonb3yeTrcs 1mectudropucteiii ypan (UFg), Bce
obopynoBaHue, TPYOONMPOBOABI ¥ IOBEPXHOCTH HM3MEPHTENBHBIX TMPHOOPOB (KOTOpBIE
BCTYMNAOT B KOHTAKT C Ta30M) JOJDKHBI M3TOTABIHBATHCS M3 MATEPUAIOB, COXPAHSIOMINX
crabmibHOCTE TIpH KOoHTaKTe ¢ UF¢. [Nazommddy3nonHas ycTaHOBKA COCTOUT M3 Psia TAKHX
C60pOK, TaK YTO HMX KOJHMYECTBO MOKET OBITh BaXHBIM IIOKa3aTeleM KOHEYHOI'O
MpeTHA3HAYCHUSI.

I'azonugdy3nonnbie 6apbepbl

a) CrienManbHO MpenHa3sHAYCHHBIE WK NOATOTOBIICHHBIE TOHKHE, TIOPUCTHIE (PUIIBTPHI C
pa3mepom mop 100-1000 A (arrcTpem), TommuHO 5 MM (0,2 mr0iiMa) MM MEHBIIE, a JUIs
TpyOuateix GopMm auamerpoM 25 MM (1 groliM) WIM  MeEHbIIE, W3TOTOBIICHHBIC U3
METaJUTMYECKUX, IIOJIMMEPHBIX WIIM KepaMHUYECKHX MaTepHaioB, koppo3uectoikux kK UFq, u

b)  cmenuanbHO MOATOTOBJICHHBIE COCOUHEHUS WM HMOPOIIKH U M3TOTOBJICHUS TaKUX
¢mipTpoB. Takue coeaMHEHHS U HOPOIIKH BKIIOYAIOT HUKEIb WM CIUIABBI, COAEPIKaIlNe
60% wnu 6oJiee HUKeNs, OKCUT lFOMUHHS Wi ctoiikie kK UF¢ momHocThi0 hroprpoBaHHBIE
YIJIEBOAOPOIHBIE THONHUMEPHI ¢ 4UCTOTOH 99,9% wnnm Oonee, pasMepoM YacTHI MEHeEe
10 MKM ¥ BBICOKOM OJIHOPOJHOCTBIO YaCTHIl IO KPYIHOCTH, KOTOpPhIE CIEIUaIbHO
MOJITOTOBJICHBI JIJIsl U3TOTOBJICHUS ra301u(pPy3HOHHBIX OapbEpOB.

Kameps! nudppysopos

CrienuaJibHO TIPEIHA3HAYCHHBIC WM TOATOTOBJICHHBIC TEPMETUYHbBIC LMIMHIPHUYCCKUC
cocyabl nuameTpom Oomnee 300 mm (12 aroitmoB) u mmrHOM Oonee 900 MM (35 AroiiMOB), WK
MPSIMOYTOJIbHBIE COCYABl CPAaBHUMBIX pa3MEpPOB, HMCIOIIME OIWH BIYCKHOH H JBa
BBINYCKHBIX MaTpyOKa, TUaMeTp KaxJoro u3 KOTopbeix Oosee 50 mm (2 mroiima), amns
MOMEIIEHNsI B HUX Ta3oaudQy3uOHHBIX OaphepoB, U3roToBIeHHBIE W3 cTOMKMX K UFg
MaTEpPUAJIOB WM 3alIMIICHHBIC MOKPHITUEM M3 HUX, U MPEAHA3HAYCHHBIC IS YCTAHOBKU B
TFOPU30HTAIBHOM HJIU BEPTUKATIHHOM TOJ0XKCHHUU.

KoMnpeccopbl 4 ra301yBKU

CrnenmanbHO TpeJHAa3HAYCHHBIE WIIM TIOATOTOBJICHHBIE OCEBBIC, IIEHTPOOCIKHBIC WU
00BEMHBIE KOMIIPECCOPBI, MITH Ta30[yBKH C HPOHU3BOJMTEIBHOCTBIO HA BCoce | M°/MUH M
oonee UF¢ m ¢ maBiaeHmeM Ha BBIXone 10 Heckoiabkmx coTeH klla (100 dhyHT/KB. mroim),
npeJHa3HaYeHHbIe AJIs JONTOBPEeMEHHOH akcmryaTaunu B cpene UFq ¢ anekrpoaBurarenem
COOTBETCTBYIOIIEH MOIMHOCTH WM 0€3 Hero, a TaKkKe OTAENbHbIE COOPKHM TaKHX
KOMIIPECCOPOB M T'a30yBOK. OTH KOMIIPECCOPHI U I'a30AyBKU HUMEIOT IEpenaj AaBICHUS
ot 2:1 g0 6:1 u nzroraBnuBatoTcs U3 croiikux k UFs MaTepraaoB Wi MOKPHIBAIOTCS UMHU.

YniaoTHeHus Bpalmamuxcsa BajoB

CrenuaibHO TpeJHA3HAYCHHBIC WU  MOJTOTOBJICHHBIE BaKyyMHbBIE  VIUIOTHCHUS,
YCTAHOBJICHHBIC HA CTOPOHE TMOAaYM M Ha CTOPOHE BBIXOJA /I YIUIOTHCHHUS Baja,
COCIUHSIOIIET0 POTOP KOMIIPECCOopa WJIM Ta30AyBKH C MPHBOIHBIM JIBHTaTelIEeM, C TEM
4TOOBI 00ECIICUUTh HAJISKHYIO TEPMETH3AINIO, TPEJOTBPAIIAONIYI0 HATCKAHUE BO3yXa BO
BHYTPEHHIOIO KaMmepy KOMIIpeccopa WM Ta3omyBku, koropas HamonHeHa UFs — Takue
VIDIOTHEHUS OOBIYHO IPOCKTHPYIOTCS Ha CKOPOCTh HaTekaHHs OydepHOro rasa MeEHeEe
1000 cm*/mun (60 TOMM® /MHH).
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5.3.5.

54.

5.4.1.

Tem1oo0MeHHUKH 119 oxJaxkaenus UFg

CHeHI/IaIILHO MPEAHA3HAYCHHBIC WJIM IMOATIOTOBJICHHBIC TeHHOO6MeHHI/IKI/I, HU3T0TOBJICHHBIC
u3 croiikux kK UF¢ MaTepuanoB win MOKpHITBIE MMM (32 HMCKIIOUYEHHEM HepKaBeromiel
CTaln), WM MEIbI0, WIIH JIIO0BIM COYETaHHEM ITHX METAIJIOB U PACCUYUTAHHBIE HA CKOPOCTh
W3MEHEHUS JaBJieHUs, ompenerstoniero yreuky, medee 10 ITa (0,0015 ¢yHT/XB. A1oiiM) B
yac npu niepenaze aasienus 100 kl1a (15 pyHT/KB. 110HM).

CnenuanbHO TpeIHA3HAYEHHbIE HJIM MOJATOTOBJIEHHbIE BCIOMOTaTeJibHbIe CHCTEMBI,
o0opyaoBaHHe W KOMIIOHEHTBI [JIsi MCHOJIb30BaHUSI NpH razoaudy3HoHHOM
o0oraieHuu

BBOJAHOE 3AMEYAHUE

BcnomoratenbHble CHCTEMBI, 00OpPYZOBaHWE M KOMIOHEHTHI s Ta30auddy3HOHHBIX
YCTaHOBOK IO 0OOTANIeHUIO TPEICTABISIOT COO0H CHCTEMBI YCTaHOBKH, HEOOXOMUMBIE IS
nogaun UFg B razoauddysnonnyto cOOpKy, Ui CBSI3H OTAETBHBIX COOPOK MEXIy co00i u
oOpa3oBaHMSl KackaloB (WJIM CTyNeHEeH) C IeNbl0 IOCTENICHHOTO JOCTH)KEHHs Oolee
BBICOKOTO oOoramienuss U m3BiedeHus "mpoaykra" m "xBoctoB" UF¢ m3 mnuddy3moHHBIX
KackaJioB. BBUIY BHICOKOMHEPIUOHHBIX XapaKTEPHCTHK TUPPY3MOHHBIX KaCKaJOB JII000e
npepeIBaHue MX paboThl, 0COOEHHO MX OCTaHOBKA, MPUBOJAT K CEPHE3HBIM MOCIECICTBHSIM.
CrnenoBarenbHO, Ha ra3oAu(py3UOHHON YCTaHOBKE Ba)KHOE 3HAUCHHE MMEIOT CTPOroe U
NOCTOSIHHOE TMOJICpP’KaHUe BaKyyMa BO BCEX TEXHOJOTMYECKUX CHCTEMaX, aBTOMAaTHUCCKas
3alIMTa OT aBapHii M TOYHOE ABTOMAaTHYECKOE pETyJUpOBaHME MOTOKa rasza. Bce 3To
MPUBOANT K HEOOXOIMMOCTH OCHAIICHHS YCTAaHOBKH OOJBIIMM KOJHYECTBOM CIICIIHAIBHBIX
N3MEPHUTENBHBIX, PETYJIUPYIOMNX U YIPABIAIOMINX CHCTEM.

Oo6prua0 UF4 uicmapsiercs u3 IMIMHAPOB, MMOMENIEHHBIX BHYTPU aBTOKJIABOB, U MOAAETCS B
razoo0pa3Holi GopMe K BXOTHBIM TOYKAM 4Yepe3 CHCTEMY KOJUICKTOPHBIX TPyOOIpPOBOIOB
kackama. "lIpomykt" u "xBocthl" UFg, mocTymaromme W3 BBIXOJHBIX TOYEK B BHJIC
ra3000pa3HbIX MOTOKOB, MPOXOJIAT YEPe3 CUCTEMY KOJUIGKTOPHBEIX TPYyOOIpPOBOJOB KacKaja
m100 K XOJOZHBIM JIOBYIIKaM, JIMOO K KOMIIPECCOPHBIM CTaHIUSM, TAe Ta3000pa3HbIi
notok UFg¢ cxuxaercda M 3aTeéM MOMEIIAETCS B COOTBETCTBYIOIIME KOHTEHHEPHI st
TPAHCIIOPTUPOBKKA WJIM XPaHCHUS. [Mockonbky ra3zonupdy3noHHAs YCTaHOBKAa I10
o0oramieHno uMeeT OOJbIIOe KONMWYECTBO Ta3oAu(Qy3HMOHHBIX COOPOK, COOpPaHHBIX B
KacKaJbl, CO3JAIOTCS MHOTOKIJIOMETPOBBIE KOJIEKTOPHBIE TPYOOIPOBOABI KAaCKallOB C
ThICSIYAMH CBApHBIX IIBOB, MPUYEM CXeMa OCHOBHOW YaCTH MX COCIUHCHHN MHOTOKPATHO
noBTopsiercss. OOOpyIOBaHWE, KOMIOHEHTHI H CUCTEMBI TPYOOIIPOBOIOB U3TOTABIUBAIOTCS
C COOIOZICHNEM BBICOKHX TPeOOBaHUH K BaKyyM-TUIOTHOCTH M YUCTOTE 00pabOTKH.

Cucrembl ogayn/cucTeMbl 0TBOAA ''mpoayKkTa' u '"XBOoCTOB"

CrnenmanbHO TIpPEIHA3HAYEHHBIC WM IOATOTOBICGHHBIE TEXHOJOTHYECKHUE CHUCTEMBI,
cnocoOHbie padotatek npu AaieHun 300 klla (45 GyHT/KB. MIOVM) WM MEHEE, BKIIFOYAS:

NWUTAONINE aBTOKJIABBl (WM CHCTEMBI), Hcmoib3dyemble g momaun UFg B
razoauddy3noHHbIE KacKabl;

JecyOnMMaTopsl (MM XOJIOJHBIE JIOBYIIKH), MCIIOIb3yeMble aiis BeiBeneHus UFq u3
razoauddy3noHHBIX KaCKaI0B;

craumuu cxwkenms, rae UFs B razoobOpasnoii popme m3 Kackama CXUMaeTCs U
OXJIAKAAETCS A0 )KUIKOTO COCTOSHUS;

cranuu "mpoaykTa" wWiu "XBOCTOB", HWCHONB3yeMbie s mepemerienus UFg B
KOHTEUHEPHI.
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5.4.2.

5.4.3.

5.4.4.

5.4.5.

5.5.

CucreMbl KOJVIEKTOPHBIX TPYOONIPOBOAOB

CrenmanbHO MpeJHa3HaYeHHbIE WIIH [IOTOTOBIEHHBIE CUCTEMBI TPYOOIIPOBOIOB U CHCTEMBI
KoyiekTopoB it yaepxkanuss UFg BHyTpu Trazomn(@y3woOHHBIX KackKagoB. JTa CeTh
TPyOOIIPOBOIOB OOBIYHO TPEACTABISAET COOOH cHUCTeMy C "MBOHHBIM" KOJUIEKTOPOM, TIie
KaXzas siueiika COeqMHEHa ¢ KaXIbIM U3 KOJIJIEKTOPOB.

BakyyMmHBbI€e cHCTeMbI

a) CrenuanbHO TpeHAa3HAUYCHHBIC WM IOATOTOBJICHHBIC KpPYIHBIE BaKyyMHEIC

MarucTpalid, BaKyyMHBIC KOJUIEKTOPHI W BaKyyMHBIE HACOCHI MPOU3BOJIUTEIBHOCTHIO
3 3

5 m/muH (175 ¢yt /MuH) wm O6omee.

b)  BakyymHBIC HacOCHI, CIIEIIHATLHO MpeaHa3HAYCHHBIC IS paboTHI B coaepkarieit UFg
aTMocepe W HM3rOTOBJICHHBIC M3 aIOMHHUS, HUKENS WK CIUIABOB, COJAEpKalIMX Oolee
60% HUKens WIH MOKPBITBIC UMU. OTH HACOCHI MOTYT OBITh WM POTANMOHHBIMH, WU
MOPINHEBBIMHU, MOTYT UMETh BBITCCHSIOIINE W (GTOPUCTOYTIICPOIHBIC YIUIOTHEHHS, & TAKKE
B HUX MOTYT MPUCYTCTBOBATh CHEIUAIBHBIC pa00Une KUIKOCTH.

CneuuajibHble CTONOPHBIE H Pery/IHpYIOIIHe KIANaHbl

CrnenmanbHO TPEAHA3HAUCHHBIC WM TOATOTOBJICHHBIE PYYHBIE WM aBTOMAaTHYCCKHE
CTOIIOPHBIC U PETYIHPYIONIUE KIIAMaHbl CHIIb(OHHOIO THUIA, U3TOTOBICHHBIC U3 CTOHKUX K
UFs marepuanos, muamerpom ot 40 mo 1500 mm (1,5 mo 59 mroiiMOB) nmisi YCTaHOBKH B
OCHOBHBIX M BCTIOMOTATEILHBIX CHCTEMaX ra3oau((Qy3nOHHBIX YCTAHOBOK IT0 00OTaIIEHUIO.

Macc-cnekTpoMeTpbl/HcTOYHHKH HOHOB 111 UF

CrnenmanbHO TpEIHA3HAUYCHHBIC WJIM TOATOTOBJICHHBIE MAarHUTHBIE WIH KBaJPYIOIbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOJUTHL MPSMOM OTOOpP MPOO IMOJaBaeMO MAacChl,
"mpoaykra" umm "XBOCTOB" M3 Ta3oBbIX MOTOKOB UF¢ m obOnanmaromiue MmoNHBIM HaOOpOM
CIICIYIONUX XapaKTEPUCTHK:

1. yAenbHas pa3pelarolias ciocoOHOCTh 1o Macce cBhitie 320;

2. COACPIKAT HMCTOYHUKU HOHOB, H3IOTOBJICHHBIC W3 HUXpOMA WINW MOHCIA WIA
3AIMUIICHHBIC ITOKPBITUEM U3 HUX, NN HUKCIIUPOBAHHBIC,

3. coJiepKaT MOHU3AI[MOHHBIE UCTOYHHUKH ¢ 60MOApANPOBKOIM IIEKTPOHAMU;
4. coJiepKaT KOJUIEKTOPHYIO CUCTEMY, IPUTOHYIO [T H30TOITHOTO aHAJIN3A.

[NOACHUTEJIBHOE 3AMEYAHUE

IlepeunicienHoe BEIIE OOOpPYAOBAHHWE BCTYMACT B HEMOCPEICTBEHHBIM KOHTAKT C
TexHonorndeckum razoM UFs, nu00 HEnmocpencTBEHHO PeryiupyeT IMOTOK B Mpeenax
Kackaga. Bce moBepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJIOTMUECKUM TIa30M,
LIEJIMKOM H3roTaBiuBaloTcs u3 ctolkux Kk UFg maTepuanoB uiv nokpsiBatoTcs umu. [lis
Lened pasiesoB, OTHOCAMIMXCA K ra3oaud@y3vMoHHBIM YCTpOMCTBaM, MaTepHallbl,
kopposuectoiikue Kk UFs, BKIIOUAIOT HEpXKaBEIOLIYIO CTalb, AJIOMUHHUM, aTlOMHUHHEBBIC
CIUTaBBI, OKCH]I aJTFOMHUHWS, HUKEIh WU CIUIaBBI, comepskantue 60% wmmm 6ojee HUKENs, a
taxke croiikue kK UFg MOTHOCTBIO (GTOpUPOBAaHHEIE YTIIEBOIOPOIHEBIE TOTHMMEPHI.

CnenuajabHO NnNpeaHasHaAa4Y€HHbIC HUJIU IOAIrOTOBJICHHBIC CHCTEMbI, oﬁopyzml;a}me H
KOMIIOHCHTBI AJId UCII0JIb30BAHUSA HA YCTAHOBKAX a3POAMHAMHUYECKOI0 oﬁoramelmﬂ

BBOJAHOE 3AMEYAHUE

B npormeccax aspommHaMmudeckoro oborameHus cMech razoodpasnoro UFg u merkoro rasa
(BoIOpOI MM TETHiT) CKUMAETCs M 3aTeM IMPOIyCKaeTcs uyepe3 pa3Aessioine 3JeMEHTHI, B
KOTOPBIX W30TOITHOE pa3/ICJICHHE 3aBEpIIaeTCs IMOCPEACTBOM TOMYYCHHS OOJBIINX
LHEHTPOOEKHBIX CHJI M0 TEOMETPUH KPHBOJIMHEWHOW CTEHKH. YCIEIIHO pa3padoTaHbl JBa
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5.5.1.

5.5.2.

5.5.3.

mpoliecca 3TOro TUMA: MPOLECC COIUIOBOTO pa3lesieHHus U Mpolecc BUXpeBor TpyOku. s
0o00HX TPOLECCOB OCHOBHBIMH KOMIIOHEHTAMH  KacKaga pasfelieHHus  SIBISIOTCS
OWIMHIPAYECKUE KOPIyCa, B KOTOPBIX pa3MENICHBI CIEHUANIBHBIE Pa3NeIUTEIbHbIE
3JIEMEHTHI (COIIa WM BUXpEBble TPyOKH), Ta30Bble KOMIPECCOPHI U TEIUIOOOMEHHHUKH IS
yHaneHus oOpasyromerocs Npu CkaTud Temna. o a’poJuHaMHYECKUX YCTaHOBOK
TpeOyeTcs LeNbld Pl TAKUX KacKaJoB, TAK YTO UX KOJIWYECTBO MOKET CIYKUTh Ba’KHBIM
yKa3zaTeJeM KOHEYHOIO HCIONb30BaHUA. IIOCKONBKY B adpOJMHAMHYECKOM IIPOLIECCE
ucnonbssyercss UFg, moBepxHOCTH Bcero 000opynoBaHusi, TpyOOIIpOBOJOB B M3MEPUTEIBHBIX
npubOpoB (KOTOpBIE BCTYMAIOT B KOHTAKT C Ta30M) [JOJDKHBI M3TOTABIMBATBCA M3
MaTepHAJIOB, COXPAaHSIOIUX YCTOMUNBOCTD IpHU KOHTaKTe ¢ UF,.

I[NOACHUTEJIBHOE 3AMEYAHUE

[TepeurcnenHbIe B HACTOSIIIEM pa3ieiie JIEMEHTHI BCTYIAIOT B HETIOCPEICTBEHHBIN KOHTAKT
¢ TexHosoruueckuM razoMm UFg mu0o HEmocpenCTBEHHO pPEryaupyrOT MOTOK B Hpeeiiax
Kackaga. Bce moBepXHOCTH, KOTOpbIE BCTYMAIOT B KOHTAKT C TEXHOJIOTMUECKHM TIa30M,
LIETTUKOM HM3TOTaBIUBAIOTCS U3 cTOMKUX K UF¢ MaTepuanoB Wiy 3aIUIICHE] IOKPHITHEM U3
Takux maTepuanoB. J[is meneit pasznena, OTHOCAILIEIOCA K 3JIEMEHTaM a’pOJAMHAMHYECKOrO
oOoramieHus1, kopposuecroiikue k UF¢ MaTepuanbsl BKIIOYAIOT Melb, HEPIKaBEIOIYIO CTallb,
ATIOMUHUHN, aTIOMUHUEBBIC CIUIABBI, HUKEIb WIW CIUIaBHI, comepykamue 60% wmm Goiree
HUKeIA, a Takxke cTorkue K UFg MoTHOCTEI0 GTOPUPOBAHHEIC YTIIEBOIOPOIHBIC TTOJIUMEPHI.

PazaeauTeabHble comiaa

CriernaibHO TIpefHAa3HauYeHHBbIE WM TOATOTOBJICHHBIE pa3JeNIUTENbHBIE COIUIA W WX
coopku. PazgenurenbHBIC COTIa COCTOST M3 MICTEBUIHBIX U30THYTHIX KAHAIOB C PanyCcoOM
n3ruba menee 1 mm (00bruHO ot 0,1 70 0,05 Mm), koppo3suectoiikux k UFg, u umerommx
BHYTPEHHIOIO PEXYIYI KPOMKY, KOTOpas pa3/eiseT MPOTEKAIONIMiA Yepe3 COIIo Ta3 Ha
nBe (hpaKIuH.

BuxpesBble TpyOKkH

CrienualibHO TIpeTHA3HAYCHHBIE WM ITOATOTOBIICHHBIE BUXPEBBIE TPYOKHM M WX COOPKH.
Buxpesbie TpyOKH UMEIOT IMUIMHIPHUIECCKYIO WM KOHYCOOOpa3Hyio (GopMy, U3TOTOBJICHBI
3 Kopposuectoiikux kK UFs MaTepraioB Win 3alUIIEHbl TTOKPHITUEM U3 TAKHX MATEPHAIOB
u uMeroT quametp ot 0,5 cMm 10 4 cM pu OTHOIICHUM JIUHBI K quamerpy 20:1 win mexee, a
Takke OOHO WM Oojiee TaHTCHIMAIBLHOE BXOTHOE OTBEepcTHE. TpyOKH MOTYT OBITH
OCHAIIIEHbI OTBOJJAMH COILJIOBOI'O THIIA HA OJHOM MJIM Ha 000MX KOHIIAaX.

ITOACHUTEJIbLHOE 3AMEUYAHUE

[MuTaTenpHBIA Ta3 MOCTyIMAaeT B BHUXPEBYIO TPYOKYy MO KacaTeNbHOW C OJHOTO KOHIA HITU
gepe3 3aKpyJIHBAIONTUE JIOMATKA WJIM Yepe3 MHOTOYHCIICHHBIC TAaHTCHIIMAIBHBIC BXOTHBIC
OTBEPCTHSI BIIOJIb TPYOKH.

KoMnpeccops! U ra3onyBKu

CrnenmanbHO TIpeTHA3HAYCHHBIC WM TIOATOTOBJICHHBIE OCEBBIC, IIEHTPH(YKHBIC WIN
00BEMHBIE KOMIPECCOPHl MM Ta30[yBKH, M3TOTOBJIEHHble U3 Koppo3uecToikux K UFg
MaTEpUAJIOB, WU 3alUINECHHBIC MOKPHITUEM U3 TAKUX MATEPUAIIOB, TPOU3BOAUTEIBHOCTHIO
Ha BXOJi€ 2 M>/MUH WK GOJIee CMeCH UF u Hecymero rasa (BOJOPO/T WITH TEIHIA).

[HOACHUTEJIBHOE 3AMEYAHUE

Taxue KoMITpeccopsl M Ta30AyBKH 00BIYHO UMEIOT Hepenas qasineHus ot 1,2:1 no 6:1.
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5.54.

5.5.5.

5.5.6.

5.5.7.

5.5.8.

5.5.9.

YniaoTHeHus Bpamiaomuxcsa BajoB

CnenuanbHO NMpeaHAa3HAYCHHBIE WM NOATOTOBJICHHBIC YIUIOTHEHUS BPAIAIOLIMXCS BAJIOB,
YCTaHOBJICHHBIE Ha CTOPOHE IOIa4d W Ha CTOPOHE BBHIXOAA IS YIUIOTHEHHUS Baja,
COCIMHSIONIECTO POTOP KOMIPECCOpa MM POTOP Ta30[yBKH C MPHUBOIHBIM JIBUTATEIIEM, C
TeM 4YTOObl O00ecmeYnTh HaAeKHYI0 TEepPMETH3alMI0, TNPEAOTBPALIAIOIIYI0 BBIXOJ
TEXHOJIOTHYECKOTO Ta3a WM HaTEKaHHe BO3/yXa WIN YIUIOTHSIONIETO I'a3a BO BHYTPEHHIOO
Kamepy KoMIIpeccopa WK T'a301yBKH, KOTopas 3anonHeHa cmecbio UF¢ 1 Hecymiero rasa.

Tenj1000MeHHUKH IJISA OXJIAXKACHHUA ra3a

CrienualibHO TIpeHAa3HAYSHHBIE WU TIOATOTOBJICHHBIE TEIIOOOMEHHUKH, M3TOTOBIICHHBIE
u3 kopposuectoikux k UFg MarepuanoB wiM 3alIUIIEHHbIE TOKPBITUEM M3 TaKHUX
MaTepHalioB.

Koxyxu pasaensiionux 31eMeHTOB

CHGHI/IaIIBHO NMPpEAHA3HAYCHHBIC NJIM ITOATOTOBJICHHBIC KOXYXHU pa3aciIArominuX 3JIEMCHTOB,
HU3rOTOBJICHHBIC U3 KOppO3H€CTOI7[KPIX K UF6 MaTCpUajIoB WM 3allIUIICHHBIX IMOKPBITUEM U3
TaKUX MAaTC€pUaJIOB, IJIA MOMECIICHUA B HUX BUXPCBBIX pr6OK WK pasaCJIUTCIbHBIX COIICII.

[NOACHUTEJIBHOE 3AMEYAHUE

OTH KOXYXH MOTYT MNpPEIACTaBIATh COOOM HMIMHAPHYECKHE KaMephl TuameTpoM Ooiee
300 MM u anunHO# Oonee 900 MM MM TPSIMOYTOJNBbHBIE KaMephl CPaBHUMBIX Pa3MEpPOB U
MOTYT OBITh NpeAHA3HAuYeHBbl Ui YCTAaHOBKM B TOPU30HTAIBHOM WM BEPTHKAJIHLHOM
TOJIO’KEHUH.

CucreMbl mogavyu/cucTemMbl 0TBoAA "'mpoaykTa' u "XBOCTOB"

CrieruaibHO TIpeTHA3HAYCHHBIE WM TIOJATOTOBJICHHBIE TEXHOJOTWYECKHE CHUCTEMBI HITU
o0opynoBaHue TSI OOOTaTUTENBHBIX YCTAaHOBOK, M3TOTOBJICHHBIE M3 KOPPO3HECTOMKUX K
UF¢ MaTepralioB Win 3alIUIIEHHBIX TOKPHITUEM U3 TAKIX MaTePHAIIOB, BKIIIOUAOIIINE:

a) MUTAIONIME aBTOKJIABBI, MEYM WM CHUCTEMBI, Hcmonb3dyembie ansa nonauun UFg mms
nporecca 00OTaIIeHus;

b)  mecybmuMmaropbl (WM XOJNOIHBIC JIOBYIIKH), WCIIOIB3YEMBIC IS BBIBCICHUS
Harpetroro UF¢ u3 mporecca oboramieHus JJist OCIeIYIOIETo MePeMEIICHHUS;

c) CTaHIIMM OTBEPXKICHHS WM CXKIDKEHHUS, HCIoNb3yemble s BoiBeneHus UFg w3
mporecca oboramieHusi myTeM cxatusg u nepeBoga UFg B KUAKYIO WIH TBEPAYIO

dopwmy;
d) cTaHuuu "mpoxaykrta" uiam "XBocToB", Hcmonb3dyeMble s nepememieHus UFg B
KOHTEWHEPHI.

CucreMbl KOJJIEKTOPHBIX TPYOONPOBOI0B

CrneumanbHO TpeNHA3HAUYCHHBIE WM  TOJATOTOBJICHHBIE  CHCTEMBI  KOJUIEKTOPHBIX
TpyOOIIPOBO/IOB, HW3TOTOBJIIEHHBIE U3 KopposuecToiikux Kk UFg wMartepuanoB winu
3aIAIIEHHBIC TMOKPHITHEM U3 TaKWX MaTepuayioB, musi1 yaepxkanus UFs BHyTpH
a’POJIMHAMHUYECKUX KacKaJioB. JTa ceTh TPyOONMpPOBOJOB OOBIYHO MPEICTABISAET COOOM
cucTteMy ¢ "ABOMHBIM" KOJJIEKTOPOM, TJ€ KaXKIbld Kackaj WIM TIpynna KacKaloB
COCTMHEHBI C KaXIBIM U3 KOJUIEKTOPOB.

BakyymHbIe cHCTeMbI H HACOCHI

a) CrnenuanbHO TpefHAa3HAYEHHbIE WM IOATOTOBIEHHBIE BAaKyyMHBIE CHCTEMBI,
TPOM3BOIUTENHHOCTBIO HA BXOJE 5 M'/MHH MIIM GOIlee, COCTOAIIME M3 BAKYYMHBIX
MarucTpajiei, BaKyyMHBIX KOJJIEKTOPOB M BaKyyMHBIX HaCOCOB, U NpeIHa3HAaYCHHbIC
1uis paboThl B conepxanux UFq ra3oBbIx cpenax.
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5.5.10.

5.5.11.

5.5.12.

5.6.

b)  BakyyMHBIE HAcOCHI, CHCIHMATLHO IPEAHA3HAYCHHBIC WM IOATOTOBJICHHBIC JIJIs
paboTsl B cogepxamux UFg ra30BBIX cpefax U U3TOTOBJICHHBIE U3 KOPPO3UECTORKUX
Kk UFg MaTepuanoB WM 3alllMIEHHbIE MOKPHITUEM M3 TaKMX MaTepuayioB. B 3Tux
HACOCaX MOTYT HMCIIOJIb30BaThCS (hTOPUCTO-YIIICPOIHBIC YIUNIOTHEHUS U CIICIUAIBHBIC
paboune )KUIKOCTH.

Cl'leIlI/IaJ'[I)HbIe CTONOPHBIC U PEryJIMpyromue KianaHbl

CrnenmanbHble TpEeIHA3HAYCHHBIE WM IOATOTOBJICHHBIC pPYYHBIC WM aBTOMAaTHYECKUE
CTOIIOPHBIC U PETYJIUPYIONIME KIAamaHbl CHIb(QOHHOTO THMNA, W3TOTOBJICHHBIC W3
kopposuectoikux k UFs MaTepuanoB uiy 3aliMIileHHbIE TOKPHITUEM U3 TAKUX MAaTEpUasoB,
nuamerpoM ot 40 mo 1500 MM Ist MOHTa)ka B OCHOBHBIX M BCIIOMOTATENBHBIX CHCTEMaX
YCTaHOBOK a3pPOJMHAMUYECKOT0 000TaIICHNSI.

Macc-cneKTpoMeTpbl/ucTOYHUKHA HOHOB 1151 UFg

CrneunanbHO TpeIHA3HAUCHHBIC WA TMOATOTOBJICHHBIE MAarHUTHBIC WIH KBaJpYIOJbHBIC
MAacC-CIIEKTPOMETPBI, CIIOCOOHBIE MPOHU3BOJUTH MPSMO OTOOp TPOO IMOoJaBaeMO MaccChl,
"mpomykrta" wim "XBOCTOB" u3 razoBbiX moTokoB UFg m oOnamaromue MOTHBIM HabOpOM
CJIEIYIOIIUX XapaKTePUCTHK:

1. yAenbHas pa3pemaronas CiocoOHOCTh 1o Macce cBaitie 320;

2. COoACpKAT HMCTOYHHUKH HOHOB, H3TOTOBJICHHBIC W3 HHUXpOMa HWJIHW MOHCIA WA
3alIUIINCHHBIC MMOKPBITUEM M3 HUX, UJIM HUKCIIMPOBAHHBIC,

3. COACPIKAT NOHU3ALTMOHHBIC UCTOUYHHUKU C 60M6ap,Z[Hp0BKOﬁ QJICKTPOHaAMU,

4. COJIEpKaT KOJUIEKTOPHYI0 CHCTEMY, IPUTOJHYIO JUI H30TOITHOTO aHAJIN3A.
Cucremsbl otnenenusi UF oT Hecymero raza

CrneunanbHO NpeJHA3HAYCHHBIE WM IMOATOTOBJICHHBIE TEXHOJOTUYECKUE CHUCTEMBI NS
otnenenust UF¢ oT Hecymiero rasa (BoAOpo/ia UiTH Teus).

[OACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI TIpeTHA3HAa4YeHBI IS CokpameHus coxepxkanus UFgs B Hecymem rase mo
OJIHOHM YacTH Ha MHUJUIMOH WJIK MEHEE U MOTYT BKJIIOYaTh TaKOE€ 000pyIOBaHUE, KaK:

a) KPHOTECHHBIE TEIUIOOOMEHHUKH W  KpHOCENapaTopbl, CHOCOOHBIE  CO34aBaTh
temneparypsl -120°C wiu MeHee, Wiu

b) OJIOKH KPUOTEHHOTO OXJIaXIEHHUs, CIOCOOHBIE co3aaBaTh TemmepaTypsl -120°C uiu
MeHee, WIH

c) OJIOKM pa3leNUTEeNbHBIX COMEeN WIM BUXPEBBIX TpyOok mns otaenenust UFg ot
HECYILero rasa, win

d)  xomoausie noBymku UFg, criocoOHbIe co3maBath Temmeparypsl -20°C win MeHee.

CHeIII/IaJIbHO npenﬂamaqe}mue HJIN TIOATOTOBJICHHBIC CHCTEMBbI, oﬁopyszaHne )/
KOMIIOHCHTBI JJIAd MCIOJb30BaAaHUA HAa yCTaHOBKaX XUMHYECKOI'o 06Me]-la NN
HOHOOOMEHHOI'0 000raleHus

BBOJAHOE 3AMEYAHUE

HesnaunrensHoe pa3nudme H30TOMOB ypaHa IO Macce MPUBOAUT K HEOOIBIIUM
N3MCHCHUSM B PAaBHOBCCUM XHUMUUYCCKUX peaKHHﬁ, KOTOpPBIE MOTYT HCIIOJIB30BATLCSA B
KauecTBe OCHOBBI IS pa3eNIeHUs] M30TOMOB. YCIENIHO pa3paboTaHO [Ba Mpoliecca:
KUIKOCTHO-KUIKOCTHBIN XUMHYECKIH 0OMEH M TBEPI0-KUIKOCTHBI HOHHBIA OOMEH.
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5.6.1.

5.6.2.

B nporiecce KUAKOCTHO-KUIKOCTHOTO XUMHUYECKOTO OOMEHA B MPOTHBOTOKE MPOUCXOMIUT
B3aUMO/JICHCTBUEC HECMEUIMBAIONIMXCS JKUAKUX (a3 (BOMHBIX WM OPraHUYECKHUX), UYTO
TIPUBOANT K 3P hEKTy KacKaaupOBAHUS THICSY CTaIWil pa3meneHus. BomHas ¢asza cOCTOHUT
W3 XJOpHJAa ypaHa B pPAacTBOpPE COJSHON KHCIOTH; OpraHudeckas ¢aza COCTOHT W3
AKCTPAreHTa, COACPIKAIIETO XJIOPU]] YpaHa B OPraHMYECKOM pacTBoputeiie. KOHTaKTHBIMU
buwibTpaMu B pa3leiMTENBHOM KacKajJe MOTYT SBISATHCS SKUJIKOCTHO-KHIKOCTHBIC
O6MeHHLIe KOJIOHHBI (TaKI/Ie, KaK HMIIYJbCHBIC KOJIOHHBI C CETYAThIMU TapeHKaMI/I) HJIN
KHUJKOCTHBIC IICHTPU(]YKHBIE KOHTAKTHBIC (GMIBTPhl. Ha 000MX KOHIAX pa3/eUuTeIbHOTO
Kackajza B Iesix obecrmedeHus: peuirokca Ha KaXIOM KOHIC HEOOXOAUMBI XMMHUYECKUE
npeBpanicHus (OKUCIEHHE W BOCCTAHOBICHME). [J1aBHas 3ajiada KOHCTPYKIIMU COCTOUT B
TOM, 4TOOBI HE JIOMYCTUTh 3arPS3HCHUS TEXHOJIOTHUYECKUX MOTOKOB HEKOTOPHIMH MOHAMHU
METa/IOB. B CBSI3M ¢ 3THM HCIOJB3YIOTCS TUIACTUKOBBIC, TOKPBITHIE MTACTUKOM (BKIFOUAsS
MpUMEHEeHHe (DTOPHUPOBAHHBIX YTIIIEBOJOPOIHBIX TOJIUMEPOB) W/HMIM MOKPBITBIE CTEKIOM
KOJIOHHBI ¥ TPyOOTIPOBO/IBI.

B TBepmo-XUAKOCTHOM MOHOOOMEHHOM IIpoIiecce 00OraleHne AOCTUTAeTCs MOCPEICTBOM
ajcopOIuu/mecopOoiM ~ ypaHa Ha  CICHUAIBHOM, OYeHb OBICTPO  JEHCTBYIOIIEH
HOHOOOMEHHOH cMmosie wiM ancopOeHTe. PacTBop ypaHa B CONSHOW KHCIOTE M Ipyrue
XMMUYECKUE PEareHThl NPOIyCKAIOTCS Yepe3 MIIMHAPUYECKUE 000raTUTEIbHbIE KOJIOHHBL,
coJiepKalllie YIUIOTHEHHble CJIou ajcopOenTta. JIng moamepkaHus HENPEepbIBHOCTH
mpoliecca HeoOXoauMa cucTeMa pediriokca B IesIX BRICBOOOKICHHS ypaHa U3 afcopOeHTa
00paTHO B )KHIKHUN MOTOK, C TEM YTOOBI MOXKHO OBUTO coOpatTh "mpomykT" u "XBOCTHI". DTO
JNOCTHTAaeTCsl  IMyTeM  HCHOJB30BaHWS  MOAXONAIIMX  XHMHYECKUX  pearcHTOB
BOCCTaHOBJICHUS/OKHCICHUS, KOTOpPhIE TIONHOCTBIO PEreHepUpYyIOTCs B pa3AebHBIX
BHEIIHUX HETISIX M KOTOpbIe MOTYT YacTHMYHO PEreHEpUpPOBATHCS B CaMUX H3OTOIHBIX
pa3fenuTeNbHBIX KOJMOHHAaX. IIpucyTcTBHe B mpoliecce ropsiiux KOHIEHTPUPOBAHHBIX
pacTBOPOB COJITHOW KHCIOTHI TpeOyeT, 4ToObl 000pynoBaHHE OBLIO HM3TOTOBICHO W3
CHELHUATBHBIX KOPPO3HECTOMKMX MaTepHaloB WJIM 3allUIIEHO MOKPBITHEM M3 TaKHUX
MaTepHajoB.

AKMIKOCTHO-KUIKOCTHBIE 00MEHHbIE KOJOHHBI (XUMUYeCKHii 00MeH)

[IpoTHBOTOYHEIEC KUAKOCTHO-KHUIKOCTHBIE OOMCHHBIC KOJIOHHBI, UMEIOIINEe MEXaHHYSCKUI
CHIIOBO# BBOJ (T.€. UMITYJIbCHBIC KOJIOHHBI C CETYATHIMU TAPEIKAMHK, KOJIOHHBI C TapeKaMH,
COBEPIIAOIIUMH BO3BPAaTHO TOCTYHATENbHbIC JBHXKCHUS, M KOJIOHHBI C BHYTPECHHHMH
TypOWUHHBIMH CMECHUTEIISIMHU), CIICIUAIEHO IPEJIHA3HAYCHHBIC HIIW TOJATOTOBJICHHBIC IS
oboraimeHusi ypaHa C HCIOJB30BAaHHEM TMpoIecca XHMHUYECKOrO OOMEHa. Hns
KOPPO3UOHHOW YCTOWYMBOCTH K KOHIIGHTPUPOBAHHBIM PACTBOPAM COJISIHOM KHCIOTBI 3TH
KOJIOHHBI M WX BHYTPCHHHUE KOMIIOHEHTBHI M3TOTOBJICHBI U3 MOAXOJIIUX IUIACTHKOBBIX
MaTepuaioB (TakuX, Kak (PTOpPUPOBAHHBIC YTICBOJOPOJHBIC MOJUMEPHI) WIH CTEKIa WU
3alIMIICHBI TTOKPBHITHEM W3 TaKUX MarepuanoB. KOJOHHBI CIIPOSKTHPOBaHBI HA KOPOTKOE
(30 cexyna uimu MeHee) BpeMsl IPOXOKICHUS B KaCKaJle.

HenTpudyxnbie KUAKOCTHO-KMIKOCTHbIE KOHTAKTHbIe QUIbTPHI (XHUMHYECKH
00MeH)

LenTtpudyxHple  KHUIKOCTHO-)KUIKOCTHBIE  KOHTAaKTHbIE  (OWIBTPBL,  CIIEIHUAIBHO
NpeJHa3HauYeHHBbIE WM TOATOTOBJICHHBIE A OOOTAllleHHs ypaHa C HCIIOJIb30BaHUEM
mpolecca XMMHYECKOro oOMeHa. B TakuX KOHTaKTHBIX (HIBTPaxX MCIOJIB3YETCsl BpaLICHUE
IUT TIOYYEeHUs OPTraHWYeCKWX M JKHIKHX TIOTOKOB, a 3aTeM IIGHTPOOEeXKHas cuia s
pazmenenus (a3. Jog KOPpO3MOHHOW CTOWKOCTH K KOHIICHTPHUPOBAHHBIM PAaCTBOPAM
COJITHOM KHCJIOTBHI KOHTAKTHBIE (1)I/IJII)TpBI H3roTaBJIMBAOTCA W3 COOTBETCTBYIOIIUX
IDIACTUKOBBIX MaTepHANIOB (TaKuX, KaK (PTOpUpPOBaHHBIEC YTIEBOJOPOIHBIE TOJIMMEPHI) HITH
MTOKPBIBAIOTCS IMH W CTeKIIOM. LleHTpudykHbIe KOHTaKTHBIE (BHIBTPHI CIIPOSKTHPOBAHEI
Ha KopoTkoe (30 cekyHa WM MeHee) BpeMsI IPOX0XKACHUS B KacKae.
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5.6.3.

5.6.4.

CucreMbl M 000py10BaHueE /ISl BOCCTAHOBJIEHHS YpaHa (XUMUYECKUIT 00MeH)

a) CriennanbHO NpeIHAa3HAYeHHBIE WM MOJITOTOBICHHBIC SYEHKH 3IIEKTPOXUMHYECKOTO
BOCCTAHOBJICHHUS ISl BOCCTAHOBIIEHUS ypaHa W3 OJHOTO BAJIEHTHOTO COCTOSHUS B JIPYTO€ B
LeNsiX 00OTalleHUs ypaHa ¢ UCTIOIb30BaHUEM IPOIlecca XMMUYECKOro oOMeHa. MaTepuaibl
siUeeK, HaXONANIMecS B KOHTAKTE C TEXHOJOTMYECKUMH pacTBOPaMH, MIOJDKHBI OBITh
KOPPO3UECTONKUMH K KOHIIEHTPUPOBAHHBIM PAaCTBOPAM COJISTHOW KHCIIOTHI.

[OACHUTEJIBHOE 3AMEYAHUE

Karonguelii oTcex siueiikM JODKEH OBITh CHPOEGKTUPOBAH TaKUM OOpa3oM, YTOOBI
MPEIOTBPATUTh OBTOPHOE OKHUCIEHHE ypaHa 10 0ojiee BBHICOKOTO BaJEHTHOI'O COCTOSHHMS.
Jna ynepkaHuss ypaHa B KaTOAHOM OTCEKe sA4eiika MOXKET HMETh HEeNpOHHIIAEMYIO
nradparMeHHYI0 MeMOpaHy, H3TOTOBICHHYIO M3 CHEHHAIBHOIO KaTHOHHOOOMEHHOTO
Matepuana. KaTon cOCTOMT M3 COOTBETCTBYIOLIETO TBEPAOrO NMPOBOJHHKA, TAKOrO, Kak

rpadwur.

b) CrnenuanbHO NpeAHA3HAYCHHBIC WU ITOATOTOBICHHBIE CUCTEMBI TSI U3BJICUCHUS Ut
W3 OpPraHWYECKOro NOTOKA, PETyJIMPOBAHUSA KOHLIEHTPALMU KHCIOTBI U I 3allOJIHEHUS
STYEEK DIIEKTPOXUMHUYECKOTO BOCCTAHOBJIEHHS HA MPOU3BOICTBEHHOM BBIXOJIE KACKaa.

[HOACHUTEJIBHOE 3AMEYAHUE

DTH CHCTEMBI COCTOST U3 06OPY/IOBAHMS SKCTPAKIHH pacTBOpHTeneM mms orronkn U™ u3
OpPTraHHYECKOr0 MOTOKA B JKHIKUN pacTBOpP, 00OpPYMOBAHUS BBITAPHUBAHUS W/WUIH JAPYTOTO
000pymoBaHUs I JOCTHIKEHHUS PETyJIMPOBKM W KOHTPOJISL BOJOPOJHOIO IOKAa3aTels, a
TAaKXKE HACOCOB WIM JAPYrUX YCTPOWCTB TepeHoca Ui 3alOJHCHHS — SYCCK
JNIEKTPOXUMHUECKOTO BOCCTaHOBNeHHs. (OCHOBHAs 33jadya KOHCTPYKIIMU COCTOHMT B TOM,
4ToObl HM30€XKaTh 3arps3HCHUS TIOTOKA JKHJIKOCTH HWOHAMH HEKOTOPHIX METAaJIOB.
CrnenoBaTelibHO, T€ 4acTH OOOPYIOBaHHS CHCTEMBbI, KOTOPBHIC HAXOAATCS B KOHTAKTE C
TEXHOJIOTUYCCKUM TIOTOKOM, M3TOTABIMBAIOTCSH M3 COOTBETCTBYIOUIMX MAaTEPUAIOB (TaKUX,
KaK CTEKJI0, (PTOpUPOBaHHBIC YTIIEBOJOPOIHBIE MTOJIMMEPHI, CYIb(haT momdenma, cyibhoH
nonmddupa M MPONHUTAHHBIA CMOJOH TrpaduT) WM 3alUIICHBI TOKPHITHEM W3 TaKHX
MaTepUaoB,

CucrtemMbl NOATOTOBKY NMUTAHUS (XMMHUYECKHIT 00MeH)

Cl'IeI_II/IaIIBHO MNpE€AHA3HAYCHHBIC WJIM IIOJATOTOBJICHHBIC CHCTEMBI [JIsI IIPOM3BOACTBA
MUTATCJIIBHBIX PACTBOPOB XJIOpUJA YpaHa BBICOKOM YHCTOTHI JJIS YCTAHOBOK I10 pa3ACICHUIO
HU30TONOB YpaHa METOAOM XUMHUYCCKOI'O oOMeHa.

I[NOACHUTEJIBHOE 3AMEYAHUE

OTH CHCTEMBI COCTOAT W3 O0OPYIOBaHUS ISl PACTBOPEHUS, SKCTPAKIUU PACTBOPHUTEIIEM
W/WiIM MOHOOOMEHHOTO 000pYJAOBaHUS ISl OYMCTKH, a TAKKE DJICKTPOJIUTHYCCKUX STUCCK
mis Boccranopnenns U™ wmm U™ B U™, B sTux cucTeMax NpPOM3BOAATCS PACTBOPHI
XJOpUJla ypaHa, B KOTOPBIX COJEPKUTCA JIMIIb HECKOJbKO YacTell Ha MULIMOH
METAJTMYECKUX BKJIFOUCHUH, TAaKWX, KaK XPOM, JKEJe30, BaHaIui, MOJMOACH W IPYTHX
IBYXBaJCHTHBIX WX KATHOHOB WJIM KAaTHOHOB C  OONBIIEH  BaJCHTHOCTHIO.
KOHCTPYKIMOHHbIE MAaTEPHABI UIS IEMEHTOB CHCTEMBI, B KOTOPOii obpabareiBactcst U™
BBICOKOH YHCTOTBI, BKIIIOYAIOT CTEKJIO, (TOPUPOBAHHBIC YTIICBOJOPOAHBIC IOIUMEPHI,
rpaduT, TOKPHITHIA MMOJMMBHHUI-CYIb()ATHBIM WM TOMMI(OUP-CYIb(GOHHBIM TIACTUKOM U
MPONUTAHHBIA CMOJIOH.
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5.6.5.

5.6.6.

5.6.7.

5.6.8.

CucreMbl OKHCJIEHUS ypaHa (XUMHYecKHil 00MeH)

CHe]_II/IaIILHO MMPpEAHA3HAYCHHBIC WM MMOATOTOBJIICHHBIC CUCTEMBI HJIsI OKHUCJICHHUA UJr3 B U+4
AJI BO3BpAIICHUA B KaCKaJl PasaACICHUA U30TOIIOB ypaHa B IPOLECCE 060F3LHCHI/I$I METOAOM
XUMHYECKOTO OOMEHA.

[NOACHUTEJIBHOE 3AMEYAHUE
OTu cucTeMBbl MOTYT BKJIIOYaTh TAKHE 3JIEMEHTHI, KaK:

a) o0opyZoBaHMe il KOHTAKTUPOBAHUSI XJIOpa M KHCIOPOAa C BOJHBIMH 3P PIIIOSHTaMU
13 00OpYNOBAHUS pa3deiCHHs M30TONOB M SKCTPAKIMM obpasosaBmierocs U™ B
OOCTHEHHBIH OPraHWYeCKHH TIOTOK, BO3BPAIIAIONIMNCS W3 TPOU3BOJCTBEHHOTO
BBIXOJ1a KaCKa/a;

b) obopymoBaHUEe, KOTOpOE OTACIACT BOAY OT COJSHOW KHCIOTHI, YTOOBI BOJa W
KOHICHTPHUPOBaHHAsA COJIAHAA KHUCJIOTa MOIJIU 61)1 OBITh BHOBbB BBCJICHBLI B ITPOLICCC B
HYKHBIX MECTaX.

BricTpo pearnpymoiniue HOHOOOMEeHHbIE CMOJIbI/aCOPOEHTDHI (HOHHBIH 00MeH)

BeicTpo  pearwpyrole HOHOOOMEHHBIE CMOJBI WU  aJCOPOCHTHI,  CIEIHATBHO
MpeIHa3HAYCHHbIC WM TOATOTOBJICHHBIC Ji1 OO0OTallleHHs ypaHa C MCIIOJIb30BaHUEM
Ipolecca HOHHOTO 00MEHa, BKJIFOYAsl MOPUCTHIE CMOJIBI MAKPOCETYATON CTPYKTYPHI W/WITU
MeMOpaHHBIE CTPYKTYPHI, B KOTOPBIX aKTUBHBIC TPYIIIHI XUMUUECKOT0 0OMEHA OrpaHHYCHBI
MOKPBITHEM HA TIOBEPXHOCTH HEAKTUBHOW MOPHCTOW BCHOMOTATENBHOW CTPYKTYpPBI, U
JIpYrHe KOMIIO3UTHBIE CTPYKTYpbl B Jt00O¥M mnpuemieMoil (opme, BKIIOYAs YaCTHIIBI
BOJIOKOH. DTH HOHOOOMEHHBIC CMOITbI/aCOPOCHTHI UMEIOT AuameTpbl 0,2 MM HIIH MEHEe U
JIOJDKHBI OBITh XUMHUYECKH CTOWKAMH IO OTHOIICHHIO K PACTBOPAM KOHIIEHTPHPOBAHHON
COJISTHOM KHCJIOTEBI, a TaKKE€ JOCTATOYHO ITPOYHBI (1)H3I/I‘{GCKI/I, C TEM LITOGI)I HX CBOMCTBA HE
YXyAIIAIMCh B OOMEHHBIX KOJOHHaX. CMOBI/acOpOSHTHI CHEIMAIBHO TMPEIHA3HAYCHBI
JUI TIONYYCHUS KUHETHKH OuYeHb OBICTPOro OOMEHA HW30TOMOB ypaHa (ATHTEIBHOCTh
roryooMera menee 10 cekyHI) u 00JI1aaroT BO3MOXKXHOCTBIO pabOTaTh MPH TEMIIEpaType B
nuanasone ot 100°C go 200°C.

HNonooOMeHHbIE KOJJOHHBI (MOHHBIH 00MeEH)

Humuaapuyaeckne KOJOHHBI auameTrpoM Ooiee 1000 MM IS yaep>KaHUAS W TOIISPIKaHUS
3aIlOJTHECHHBIX CJI0OEB MOHOOOMEHHBIX CMOJ/aJICOPOCHTOB, CICIHUANLHO IpeJHa3HaYeHHbIC
WIM TOATOTOBJICHHBIE MJs1 OOOTalleHHs YypaHa C HCIOJIb30BaHHEM HOHOOOMEHHOTO
mporecca.  OTH KOJIOHHBI HM3TOTOBIIEHBI W3 MaTepuanoB (TakuX, KaK THUTaH WU
(TopupoBaHHBIE YIJIEBOJOPOAHBIE TIOJUMEPHI), CTOMKUX K KOPPO3WH, BBI3bIBAEMOM
pacTBOpaMH KOHLIEHTPHUPOBAHHON COJIAHOM KUCIIOTHI, WM 3aLUILEHB] TOKPBITHEM U3 TaKUX
MaTepUaIoB U CIIOCOOHBI paboTaTh mpu Temreparype B nuanasone ot 100°C mo 200°C u
nasneHny Beimre 0,7 MlIla (102 GyHT/KB. moiiM).

HNonooOMeHHbIe cucTeMbl peduirokca (MOHHBII 00MeH)

a) CHCHI/IaJIBHO MMpEAHaA3HAYCHHBIC WM MOATOTOBJICHHBIC CUCTEMbI XMMHNYCCKOI'0 HJIN
QJICKTPOXUMHUYCCKOT'O BOCCTAHOBJICHUA AJId PCre¢HECPpAllun peaI‘CHTa(OB) XUMHYCCKOTO
BOCCTAaHOBJICHU A, I/ICHOJ'ILSyeMOFO(BIX) B KacCKagax HOHOOOMEHHOTO 06OFaH_IGHI/IH

ypaHa.

b) CHCHI/IaJIBHO MMpEAHA3HAYCHHBIC WM MOATOTOBJICHHBIC CUCTEMbI XMMHNYCCKOI'0 HIIN
AIIEKTPOXUMHYECKOTO OKHCJICHUS JJsl pPEreHepaliu pearcHTa(oB) XUMHUYECKOTO
OKHCJICHHS, HCIIOIh3yeMOTO(BIX) B KaCKagaX HOHOOOMEHHOTO 00O0TaIleHH!s ypaHa.
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5.7.

5.7.1.

[OACHUTEJIBHOE 3AMEYAHUE

B mpomecce moOHOOOMEHHOTO O0OTAIlIeHWs] B KadyeCTBE BOCCTAHABIMBAIOMIETO KaTHOHA
. 43

MOYET HCIIOJIb30BaThCA, HampuMep, TpexBaieHTHbli TuTan (Ti”), W B 3ToM ciydae
. 4

BOCCTAHOBUTEIIbHAS cHCTeMa Oy/eT BeipabatsiBath Ti™ mocpeactBoM BoccTanoBnenus Ti'.

B mporiecce B KauecTBE OKHCIUTENS MOXKET HCIOIb30BAThLCS, HANPHUMEDP, TPEXBAJICHTHOE
+3 +3
xkene3o (Fe™), m B 3TOM ciydae cumcTeMa OKHCICHHUS OyIeT BhIpabaTeiBaTh Fe

nocpeacTBoM okucnenus Fe'.

CHeIIHa.]II)HO npeaHasHA4YCeHHbIC WJIH TOATOTOBJICHHBIC CHUCTEMBI, 060py210133}me u
KOMIIOHEHTBI JJIfl UCIIOJIB30BAaHUSA B JIa3€PHBIX 000raTuTEeJIbHBIX YCTaHOBKaX

BBOJAHOE 3AMEYAHUE

Cy1ecTBYyIOIUEe CUCTEMBI Ui 00OTaTHTENBHBIX MPOLECCOB C HMCIOJIb30BAaHUEM JIa3€POB
JeNsITCA Ha JIBE KaTeTOPHU: Te, B KOTOPBIX paboueil cpenoil SBISIOTCSA Hapbl aTOMapHOTO
ypaHa, ¥ T€, B KOTOPBIX pabodel CpeIoii ABIAIOTCS Maphl YPAHOBOTO coennHEeHUS. OOmmMu
Ha3BaHUSAMH IS TAKUX TPOIIECCOB SBISAIOTCS: IMEpBas KaTeropus - Ja3epHOe pasaesieHue
H30TONOB MO0 MeTony aroMapHeix mapoB (AVLIS wmmm SILVA); Bropas kaTteropus -
MOJICKYJIIPHBIN METOJI JIazepHOTO pazaeneHus n3zoronos (MLIS mwm MOLIS) n xuMuueckas
peakius MOCpeacTBOM H30HMpaTenbHOM Mo wn3oTomaMm JazepHod aktuBaruu (CRISLA).
CucteMbl, 000pyIOBaHME W KOMIIOHEHTHI MJISi YCTaHOBOK JIa3epHOTO OOOTalIeHUs
BKJIIOYAIOT: a) yCTpOICTBa AJIs [TOJA4u apoB METAIIMYECKOT0 ypaHa (1151 u30upaTensHON
(oTOMOHM3ALMK) WM YCTPOWCTBA MJIs MOJA4YM IapoB YPAHOBOTO COEAMHEHUS (s
doromucconMan MM XUMHYECKOH aKTHBALUM); b) yctpoiictBa mnst  cOopa
000TalIeHHOT0 1 00€THEHHOTO METAJUTMYECKOTO YpaHa B KadecTBe "mpoaykra” U "XBOCTOB"
B NIEPBOM KAaTErOpUM U yCTPOHMCTBA U1 cOOpa Pas3OKEHHBIX MM BBIIIEANINX U3 PEAKLUU
COCIMHCHUU B KadyecTBe "TpoAykTa" M HeoOpaOOTaHHOTO MaTepuaia B KauecTBe "XBOCTOB"
BO BTOPOI KaTeropuu; c) pabouue Jla3epHbIe CUCTEMBI Il H30UPaTEILHOTO BO30YKICHUS
M30TONOB ypaHa-235; wu d) obopymoBaHWe I TOATOTOBKH IIOJaYd W KOHBEPCHH
poayKkTa. BcreacTBue cnoKHOCTH CHEKTPOCKONHMM aTOMOB M COEAMHEHUN ypaHa MOXKET
noTpe0oBaThCS UCTIONIB30BaHKE JIIO00H U3 psiia UMEIOIINXCS JIA3EPHBIX TEXHOJIOTHA.

[NOACHUTEJIBHOE 3AMEYAHUE

MHorHE ™3 KOMIIOHCHTOB, TICPEYHCIICHHBIX B OTOM  pasjielie, BCTyHalOT B
HETIOCPEJICTBEHHBIN KOHTAKT C MapaMH METaNIMYECKOrO ypaHa WU C XKUAKOCTBIO, WU C
TEXHOJIOTUYECKUM ra3zoM, coctosamuM u3 UFe mnu cmecu u3z UFg u gpyrux raszos. Bce
TTOBEPXHOCTH, KOTOPHIE BCTYIAIOT B KOHTAKT ¢ ypaHoM min UFg, MOHOCTBIO M3rOTOBJICHBI
13 KOPPO3UECTONKUX MATEPUATIOB WIIH 3aIUIICHBI MOKPHITHEM M3 TaKMX MaTepuanoB. s
Lene paszena, OTHOCAIIETOCS K KOMIIOHEHTaM 000pyI0BaHUS JIJIs JIa3epHOT0 00O0TaIlCHHUS,
MaTepUaibl, CTOMKHE K KOPPO3WH, BEI3BIBAEMOM MMapaMy HIIH JKUJKOCTSIMH, COJEPKAIIUMHU
METAJUIMYECKUNA YpaH WIH YpPaHOBBIC CIUIABBI, BKJIIOYAIOT TMOKPHITHIA OKCHIAOM HTTPHS
rpaduT U TaHTaJ; W MaTepUAbI, CTOHKHE K KOPpo3uu, Bei3biBaeMoit UF¢, BKIIOUatoT Mep,
HEP)KaBEIOUIYI0 CTalb, AQlllOMUHWH, aFOMUHUEBHIE CIUIABBI, HUKEIb WJIH CILIABBI,
conmepxkamue 60% mmkens u Oomee, u croiikne kK UFg momHOCTBIO (TOpHpOBaHHBIE
YIIIEBOJOPOIHEIC TTOTHUMEDPHI.

Cucremsbl BoinnapuBaHus ypana (AVLIS)

CrienualibHO TIpeHA3HAYCHHBIC WJIM TOATOTOBJICHHBIC CHUCTEMBI BBHIIAPUBAHUS YpaHa,
KOTOPBbIE COJEPIKAT BBHICOKOMOIIHBIC TOJOCOBBIC WM PACTPOBBIC SJCKTPOHHO-JyUEBBIC
MIYIIKY C TIepeIaBaeMOoil MOIITHOCTHIO Ha MHUIIIEHH Ooiree 2,5 kB1/cm.
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5.7.2.

5.7.3.

5.7.4.

5.7.5.

5.7.6.

5.7.7.

CucreMsl AJ151 00padOTKH KUAKOMeTaLJIMYeckoro ypana (AVLIS)

CrieruaJibHO MpeIHA3HAYCHHBIC WIIM MOATOTOBJICHHBIC CHUCTEMBI I 00pa0OTKH KHIKOTO
MeTajula JJig PacIIaBIEHHOTO ypaHa WM YPaHOBBIX CIUIABOB, COCTOSINIKE U3 THUTJCH U
OXJTAKAAFOIIET0 000PYIOBAHHS IS TUTIICH.

[OACHUTEJIBHOE 3AMEYAHUE

Turmu u fApyre KOMIIOHEHTBI 3TOM CHUCTEMBI, KOTOPBIE BCTYNAIOT B KOHTAaKT C
PacIIaBICHHBIM YPaHOM WM YPaHOBBIMH CIUIaBAMH, U3TOTOBIEHBI U3 KOPPO3UECTONKUX U
TEPMOCTOMKHX MAaTEpUaIIOB WM 3aIIMIICHHBIX TOKPBITHEM W3 TaKUX MaTEpHalOB.
[Ipuemnemsble MaTepraibl BKIIOYAIOT TaHTAJ, HOKPBITHIM OKCUIOM UTTpHS Tpadut, rpadur,
IIOKPBITHIN OKUCIIAMH JPYTUX PEAKO3EMENBHBIX 3JIEMEHTOB WIHA UX CMECSIMU.

Arperarsl 1Js1 coopa "'mpoaykra' u "XBocToB' MeTa/inueckoro ypana AVLIS)

CrienmanbHO TpEeIHA3HAYCHHBIC WITH ITOATOTOBJICHHBIC arperaTsl It cOopa "mpoaykra" u
"XBOCTOB" METAJUIMUECKOTO YPaHa B )KUKOM UM TBEPAOH Gopme.

I[NOACHUTEJIBHOE 3AMEYAHUE

KoMmoHeHTBl 3THX arperaToB M3rOTOBJICHBI M3 MaTepHalOB, CTOMKMX K HarpeBy U
KOppO3UH, BBI3BIBAEMOIl MapaMHu METAIUTMYECKOTO ypaHa WU KUAKOCTHIO, MIIM 3aAIIUIICHBI
MOKPBITHEM W3 TaKHX MaTepHalioB (TaKWX, KaK MOKPBITHIA OKCHUIOM WTTPHUS TpaduT WU
TaHTaT) ¥ MOTYT BKJIIOYaTh B ceOsi TpyOONPOBOIBI, KIANaHbl, IITYyLEpa, "xea00a", BBOIKL,
TETIJIO0OMEHHUKN U KOJUIEKTOPHBIE TUIACTHHBI AJIS1 MAaTHUTHOTO, 3JEKTPOCTATUYECKOTO MU
JIPYTUX METOMIOB pa3esIeHusI.

Koxxyxu pazaenurebnoro moaysas (AVLIS)

CnenmanbHO  NpeJHA3HAYCHHbIE  WJIM  TIOATOTOBICHHBIE  IWIMHIPUYECKHE  HIIU
MIPSIMOYTOJIbHBIE KaMephl 71 TOMELIEHHs B HUX UCTOYHHKA ITapOB METAJUINYECKOTO YpaHa,
3IEKTPOHHO-TTyY€BOM MYIIKH U KOJUIEKTOPOB "MpoaykTa" u "XBOCTOB".

[HOACHUTEJIBHOE 3AMEYAHUE

OTH KOXKYXH UMEIOT MHOXECTBO BXOJHBIX OTBEPCTHH /IS TIOJA9X AJIEKTPOIIUTAHUS B BOIPBI,
OKHa JUTsl JTA3ePHBIX MTyYKOB, COSAMHCHUH BaKyyYMHBIX HACOCOB, a TAKXKE JJIs JUATHOCTUKU U
KOHTPOJII KOHTPOJHHO-U3MEPUTENBHBIX NMPpUOOpoB. OHU HMEIT NPUCTOCOOTICHUS s
OTKPBITHA U 3aKPBITHS, YTOOBI 00ECTIEUYNTH 00CTy)KNBaHNE BHYTPEHHUX KOMIIOHEHTOB.

CBepx3BYKOBBIE paciiMpuTesibubie comia (MLIS)

CneunanbHO TNpeAHa3HAYCHHBIC WM MOJATOTOBICHHBIE CBEPX3BYKOBBIC PAaCIIUPUTEIbHBIC
corta s oxnaxaeHua cmeced UFg u Hecymero raza no 150K wunm Hmxke u
koppozuecroiikue k UFg.

Konnextopsl npoaykra narudropucroro ypana (MLIS)

CrnenmanbHO TNpeJHAa3HAYCHHBIC MM IOATOTOBJICHHBIE KOJUIEKTOPHI TBEPAOTO MPOAYKTa
matudropuctoro ypana (UFs), cocrosmue w3 ¢mibTpa, KOJUICKTOPOB YIAPHOTO WIIH
LIUKJIOHHOTO TUIIA WM UX coueTaHuil u kopposuecroiikue k cpene UFs/UFs.

Komnpeccopsl UF¢/Hecymrero raza (MLIS)

CrnenmanbHO TIpeAHA3HAUCHHBIC FUIM TIOATOTOBJICHHBIE KOMIpeccopsl mist cMmecer UFg u
HECyllero ra3a nis JnuTenbHOM skcrutyatauuum B cpege UFq.  KoMmoHeHTBl 3THX
KOMIIPECCOPOB, KOTOpbhIE BCTYMAIT B KOHTAKT C HECYIIMM Ta30M, H3TOTOBJICHBI U3
kopposuectoikux Kk UFg MaTepuanoB uiu 3aliMIIEHbl MOKPHITHEM U3 TAKUX MATEPUATIOB.
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5.7.8.

5.7.9.

5.7.10.

5.7.11.

YnjaoTHenus Bpamalomuxcs sajaos (MLIS)

CrnenuanbHO TpeIHA3HAYCHHBIE WM MOATOTOBJICHHBIC YIUIOTHEHHS BPAIIAIOIINXCS BAJIOB,
YCTAaHOBJICHHBIE Ha CTOPOHE MOJa4Yd W Ha CTOPOHE BBIXOAA Ui YIUIOTHEHHUS Baja,
COEIUHSIONIETO POTOpP KOMIpEeccopa ¢ MPUBOIHBIM JIBUTATENIEM, C TEM YTOOBI 00eCTeunTh
HA/IOKHYI0O TEepPMETHU3allMIo, TMPEAOTBPALIAIONIYI0 BBIXOJ TEXHOJOTHYECKOTO Trasza WU
HaTE€KaHWE BO3JAyXa WM YIUIOTHSIONIETO Ta3a BO BHYTPEHHIOIO KaMmepy KOoMIpeccopa,
KoTopas 3anoiaHeHa cmechio UF¢ 1 Hecytero rasa.

Cucremsbl ¢propuposanus (MLIS)

CriernalibHO TIpeHa3HAYEeHHBIC HITH MOATOTOBICHHBIE cucTeMbl it (ropupoBanus UFs (B
TBepaom coctostHuM) B UF¢ (Ta3).

[NOACHUTEJIBHOE 3AMEYAHUE

OTH cucTeMbl mpenHasHadeHbl i GropupoBanus cobpanHoro mopomka UFs B UFs B
[eTIX ToCceAyromero coopa B KOHTEHHepax MPOAyKTa WX Ui TTonadu B 010k MLIS mis
JIOTIOJIHUTENIBHOTO ~ 0OOTaIleHMS. [Ipy mnpuMeHEHHH OJHOTO TMOAXO0JAa peaKUus
($TOpUPOBaHHUS MOXET OBITh 3aBEpIICHA B NpeAeiax CHUCTEMBbl pa3feeHUs] W30TOIOB, IIe
HIET Peakids W HETOCPEACTBEHHOE W3BJICUYCHHE M3 KOJIJICKTOpoB 'mpomykra'. Ilpwm
MpUMEHEHUH Jpyroro moxxoxa mnopomok UFs Moxer OBITh H3BIEUEH/TIEpEMEIICH U3
KOJUIEKTOpOB  "MpoAykra" B  TNOAXOAALIMI  peakTop  (Hampumep, peakTop C
MICEBIOOKIKCHHBIM CII0EM KaTalu3aTopa, TeJIMKOUAATBHBIA PEaKTOp WM JKapoBasi OaiIHs)
B IeNAX GpTopupoBaHud. B 00ouX cirydasx HCIONB3YyEeTCs 000pyAOBaHUE ISl XpaHEHUS U
nepeHoca ¢Topa (WM APYTUX NPHEMIIEMBIX (TOPHUPYIOIIMX pEareHToB) U A cOopa u
nepeHoca UFs.

Macc-cnexkrpomerpbl/uctouynuku noHos UFg (MLIS)

CHeHI/IaﬂbHO MPpEAHA3HAUYCHHBIC HWJIM MOATOTOBJICHHBIC MArHvTHBIC WM KBaJAPYIIOJbHBLIC
MacC-CIIEKTPOMETPBI, CIIOCOOHBIC MPOU3BOJUTH MPSMO OTOOp MPOO IMOJaBaeMO MAacCChI,
"mpomykTta" mimm "XBOCTOB" M3 Ta30BBIX MOTOKOB UF¢ m oOmamaromye MOJHBIM HabOpoOM
CIIEAYIOMINX XaPaKTEPUCTHK:

1. yaAeNbHas pa3peliaoiias CliocoOHOCTh o Macce cBbime 320;

2. COlep)KaT WCTOYHUKM HMOHOB, HM3TOTOBJICHHBIE W3 HHUXPOMAa WIM MOHENS WU
3aIIUIICHHBIC TOKPHITHEM U3 HUX, WM HUKEINPOBAHHEIE;

3. coJiep>KaT MOHU3ALUOHHBIE HCTOYHUKU C OOMOapIMPOBKON 3IIEKTPOHAMH;

4. COZIePXKAT KOJJIGKTOPHYIO CHCTEMY, TIPUTOAHYIO JIIsl U30TOITHOTO aHAIN3a.

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

CHe]_[I/IaIILHO MMPEAHA3HAYCHHBIC WM IOATOTOBJICHHBIC TCXHOJOTUYECKHUE CHUCTEMBI WU
O60py,I[OBaHI/IC JJIsL 000raTUTENBHBIX YCTAaHOBOK, HU3IOTOBJICHHBLIC U3 KOppO3H€CTOI71KPIX K
UF6 MaTepuaioB, WJIHN 3aIUIIICHHBIX TOKPBITUCM N3 TAKUX MAaTCPUAJTIOB, BKIIFOUAIOIIIHC:

a) MMATAOMUMEC aBTOKJIaBbl, NI€YMW WJIM CHCTEMBI, HCIIOJB3YEMBIC IJId IMOJa4u UF6 JJIISL
nporecca 00OraIieHus;

b) JnecyOonmuMaTopsl (WM XOJOMHBIE JIOBYIIKH), HCIONB3yeMble IS BBIBEIEHUS
narperoro UF u3 mporecca odoraiieHus 1is OCASIYIOIIEro MEPEMEICHHUS;

c) CTaHIIMM OTBEPXKIACHHS WM CXKIDKEHHUS, HCIoib3yemble s BbiBeAeHus UFg u3
npouecca oborameHusi myteM cxatus U nepeBoga UFg B JKHOKYIO MM TBEPAYIO
dopmy;

d) cTaHuuy "mpoxaykra" wiam "XBocToB", HMcmonb3yeMble s mepememieHuss UFg B
KOHTEUHEPHI.
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5.7.12.

5.7.13.

5.8.

5.8.1.

5.8.2.

Cucremsl otaesenusi UFg ot Hecymiero raza (MLIS)

CrenuanbHO TpelHAa3HAYEHHbIE WM TIOATOTOBJIEHHBIE TEXHOJOTHYECKHE CUCTEMBI IS
oraenenusi UFq ot Hecymero raza. Hecymmm razom MoxeT ObITh a30T, aproH MIIM APYTOH
ras.

[OACHUTEJIBHOE 3AMEYAHUE
OTH cUCTEMBI MOTYT BKJIFOYATh TaKoe 000pyI0BaHHE, KaK:

a) KPUOTEHHBIE TEIJIOOOMEHHUKH WJIA KpPUOCENapaTophl, CIOCOOHBIE CO37aBaTh
temirepaTypsl -120°C win MeHee, WIH

b) 0JIOKM KPHOTEHHOTO OXJIaXKICHHUS, CIIOCOOHBIE co37aBaTh TeMriepaTypsl -120°C wmm
MEHee, WK

c) xonoanbie ToByIKU UFg, ciocoOHBIE co3naBath TemiepaTtyphl -20°C uinm MeHee.
Jlazepubie cuctemsl (AVLIS, MLIS u CRISLA)

Ha3epbl WJIN JIa3€pHBIC CUCTEMBI, CIICIIUAJIBHO MPEAHA3HAUYCHHBIC WJIXW IMOATOTOBJICHHBIC JJIA
paslesieHus] U30TOMOB ypaHa.

[OACHUTEJIBHOE 3AMEYAHUE

Jlazepnas cuctema npouecca AVLIS 00b1yHO cocTOMT M3 ABYX Jla3epoB: Jiazepa Ha mapax
MeIH W Jazepa Ha kpacutensx. JlazepHas cuctema ans MLIS o0bpr4HO cocTouT M3 nasepa,
paboraromero Ha CO, WM 3KCUMEPHOTO J1a3epa U MHOTOXOJOBOW ONTHYECKOH SYCUKH C
BpalIaOIMMHCS 3epKalaMi Ha o0enx cTopoHax. Jlyis ma3epoB WM Ja3epHBIX CHCTEM IpPHU
oboux mpoueccax TpedyeTcs CTadMIN3aTOp CIEKTPOBOW 4YacTOTHI Il pabOThl B TEUCHUE
IUTUTETIHBIX TIEPHOAOB BPEMEHHU.

CnenuanbHO TpeIHA3HAYEHHbIE WM TOJATOTOBJEHHbIE CHCTEMBbI, 000py/lOBaHHEe W
KOMIIOHEHTHI /1JIsl MCIOJIb30BAaHHS HA 00OTaTHTEJIbHBIX YCTAHOBKAX C IJIa3MEHHBIM
pa3nejieHueM

BBOJAHOE 3AMEYAHUE

[Ipu nporiecce mIa3MeHHOrO pa3/eNICHUs I1a3Ma, COCTOSIAs U3 MOHOB ypaHa, IMPOXOIUT
qepes IEKTPUUECKOe IMOje, HACTPOSHHOE HA YacTOTy HOHHOrO pesonanca U™, ¢ Tem
4ToObl OHU B TEPBYIO OYEpPEAb IOTJIONIATH SHEPTHI0O M YBEIHYHMBAJICS JUAMETP HX
IITOMOPOOOPA3HBIX  OPOUT. Honbl ¢ TpoxoxkIeHHEM 1O OOJbIIEMYy JUAMETPY
3aXBATBHIBAIOTCS JUIs OOPa3OBaHMA MpojaykTa, oboramennoro U>.  Ilmasma, kotopas
o0pa3zoBaHa MOCPEICTBOM HOHH3AIUH YPAHOBOTO 1apa, COJCPKUTCS B BAKYYMHOM KaMepe ¢
MAarHuTHBIM I10JIEM BBICOKOM HaIMps>KEHHOCTH, O6p330BaHHLIM C IIOMOIIIBIO
CBepxXnpoBosiero Marauta. OCHOBHBIE TEXHOJIOTHYSCKUE CUCTEMBI MTPOIECCa BKIOYAIOT
CHCTEMY TCHEpaIHi yPaHOBOW IUIAa3MBbl, Pa3ICIUTEIbHBI MOMYNb CO CBEPXMPOBOIAIINM
MAarHUTOM M CHCTEMBI H3BJICUCHHS MeTallta 1 coopa "mpoaykra” u "XBOCTOB".

MHKPOBOJ’IHOBBIC HCTOYHUKHU IHEPIrud U AaHTCHHBI

CrnenmanbHO TpeAHa3HAYCHHBIC WM IOATOTOBJICHHBIE MHKPOBOJHOBBIC HCTOYHHKH
SHEPrUM M aHTEHHBI JUIS TeHEPAIlUK MM YCKOPSHHSI HOHOB M O0JIAJAroIIUe CIICTYOIIUMU
xapakrepuctukamu:  vacrora Bbime 30 [Tm wm cpeaHsss BeIXomHAs MOIIMHOCTH IS
rereparuu HoHoB 6onee 50 kBT.

CoJreHouabl A5 B036y)K)IeHI/IH HOHOB

CrenuanbHO TperHAa3HAYEHHBIC WM MOATOTOBICHHBIE COJICHOMIBI [UIS PaJO4acTOTHOTO
BO30YX/IeHNs MOHOB B auamna3zoHe yacToT Oosee 100 k' u crmocoOHBIE paboTaTh MpHU
cpenHeit MomHocTu Oonee 40 kBT.
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5.8.3.

5.84.

5.8.5.

5.8.6.

5.9.

CucreMbl reHepaluy YPaHOBOH MJIa3Mbl

CrenuaibHO TpeJHa3HAUYECHHBIE WM MOJTOTOBJIEHHBIE CUCTEMBI T'€HEpaluM YpaHOBOI
IUTa3Mbl, KOTOPBIE MOTYT COIEpPXAaTh BBICOKOMOILIHBIE IIOJIOCOBBIE WIJIM PAacTPOBBIC
3JIEKTPOHHO-TyYEBbIC MYLIKH € TIepelaBaeMOi MOILITHOCTHIO Ha MUILeHb Oojee 2,5 kB1/cm.

CucreMsbl 1711 00pa0OTKH KUAKOMETAJINIECKOr0 ypaHa

CrienuanbHO TpeHA3HAYCHHBIC WM MOJTOTOBJICHHBIC CHCTEMBI JUII 0OpabOTKH JKUAKOTO
MeTajia JJisl PaclUIaBICHHOIO ypaHa WM ypPaHOBBIX CIUIABOB, COCTOSAIIME W3 THIIICH U
OXJIQXKTAFOIIETO 000PYMOBAHUS JUISI TUTJICH.

[OACHUTEJIBHOE 3AMEYAHUE

Turnu u [Apyrue KOMIIOHEHTHI 3TOH CHCTEMBI, KOTOpPbIE BCTYHAlOT B KOHTAakT C
pacIIaBICHHBIM YPaHOM HJIM YPAaHOBBIMHU CIUIaBaMH, U3TOTOBJICHBI U3 KOPPO3UECTOMKHX U
TEPMOCTOMKUX MAaTE€pPHajOB MM 3alIUIIEHbl MOKPBITUEM U3 TAaKUX MaTepHAaJIOB.
[Tpuemiiemble MaTepHuanbl BKIIOYAIOT TaHTAN, TOKPBITHI OKCUAOM UTTpHUs Irpadut, rpadur,
MIOKPBITBHIN OKHCTIAMH JPYTHX PEAKO3EMENBHBIX 3JIEMEHTOB WM UX CMECSMHU.

Arperatsl 1Jis1 coopa "'mpoaykTa' u ""XBOCTOB' MeTaIMYeCKOro ypaHa

CrienualibHO TIpeJIHa3HAUCHHBIC WM TOJATrOTOBICHHBIC arperathl Ui coopa "mpoaykra" u
"XBOCTOB" mJII METAJUIMYECKOTO ypaHa B TBepAOW ¢opme. ITH arperatbl st cOopa
W3rOTOBJIEHBl M3 MAaTEpUAlOB, CTOMKHUX K HAarpeBy M KOPPO3MHM, BBI3BIBAEMOH MapaMu
METAJTMYECKOTO ypaHa, TAaKUX, KaK TPaduT, MOKPBIThIA OKCHIOM UTTPHS, WIA TaHTANI, WU
3aIUIIEHBI TOKPBITUEM U3 TAKUX MaTEPHAJIOB.

Koyxu pa3aeiuTe;ibHOr0 MOIYJIst

Hummaapuyeckue KaMmepbl, CIEHUAIbHO MpPEIHA3HAYCHHBIC WM IOATOTOBJICHHBIC IS
UCTIONIb30BaHUA Ha OOOTaTUTENIPHBIX YCTAHOBKaxX C IUIa3MEHHBIM pa3[elieHHEM, M
MOMEUIeHHs B HHUX MCTOYHHMKA YPaHOBOW IUIa3Mbl, JHEPTETHYECKOTO COJEHOWIA
PaaAMovacTOThI U KOJIJIEKTOPOB "mpoaykTa" U "XBOCTOB".

[OACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXH HMCHOT MHOXKECTBO BXOJHBIX OTBepCTI/Iﬁ Ui ToAgavuu  DJICKTPOIMUTAHUA,
COG,Z[I/IHGHI/Iﬁ ,Z[I/I(I)(l)y3HOHHLIX HACOCOB, a TaKKC AJII AUArHOCTUKU U KOHTPOJIA KOHTPOJIbHO-
N3MEPUTECIIBHBIX HpI/I60p0B. OHH UMEIOT HpI/ICHOCO6JIeHI/IH AJId OTKPBITUA W 3aKPLITUA,
4TOOBl 00ECIEUUTD O6CHy)KI/IBaHI/Ie BHYTPCHHHUX KOMIIOHCHTOB W H3TOTOBJICHBI U3
COOTBCTCTBYIOIIMX HEMArHUTHBIX MAaTCPUATIOB, TAKMUX, KaK HEPKAaBCIOLIas1 CTaJIb.

CnenuajabHO NnpeaHasHaAa4Y€HHbIC HUJIU MNOATrOTOBJICHHBIC CHCTEMbI, 060pyz[onalme H
KOMIIOHEHTBI JJIfl UCITIOJIb30BAHUSA HA YCTAHOBKAX 3JICKTPOMAIrHUTHOI'O o0orameHus

BBOJIHOE 3AMEYAHUE

Ilpm  57E€KTPOMAarHUTHOM TIPOIIECCE HOHBI METAJUIMYECKOTO ypaHa, IIOJIy4YeHHbIE
NOCPEJCTBOM MOHU3AIMU IHTAIoIero Matepuana u3 conel (06sraao UCly), yckopsoTes u
OPOXOMAT Yepe3 MAarHUTHOE TMoJie, KOTOPOE 3acTaBisieT HOHBI PA3IHYHBIX H30TOIOB
OPOXOAWTh MO  pasIMYHBIM  HAIlPaBJICHHSM. OCHOBHBIMH ~ KOMIOHEHTaMHU
HNIEKTPOMAarHUTHOTO ~W30TOITHOTO  CEMapaTopa  SBISIOTCS: MarHuTHOE II0Je  JUIS
OTKJIOHEHHMS/pa3ieIeHHsT M30TONOB HMOHHOTO Iy4Ka, MCTOYHHKA HOHOB C €r0 CHCTEeMOM
YCKOPEHUS, U CUCTEMBI cOOpa OT/IEJICHHBIX HOHOB. BcromorarensHple CHCTEMBI ISl ATOTO
mporecca  BKIIOYAIOT — CHUCTEMy — CHA0XKeHHS ~ MAarHWTHOM — SHEprued,  CHCTEMBI
BBICOKOBOJIBTHOT'O IMTUTAHWUA UCTOYHUKA NOHOB, BAKYYMHYIO CUCTEMY U O6HH/IprIe CHUCTEMBI
XHUMUYECKOH 0OpaldOTKM [Uii BOCCTAaHOBICHHA NPOLYKTa U  OYUCTKH/pEreHepanuu
KOMITOHEHTOB.
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5.9.1.

5.9.2.

5.9.3.

BJICKTI)OMaFHI/ITHbIe cenmapaTtopbl H30TOIIOB

aﬂeKTpOMaFHI/ITHBIe cermapaTopbl HU30TOIIOB, CIiIeuuaJIbHO MMpe€aAHa3HAUYCHHBIC nim
NOATOTOBJICHHBIC IJId pa3ACJICHUA U30TOIIOB ypaHa, U O6OPYﬂOBaHHC U KOMIIOHCHTBI JJIsA
9TOI'0, BKJIFOYas:

a) HcTounnku HOHOB

CrenuanbHO — TpeJHAa3HAUCHHBIC WM  TMOATOTOBJICHHBIC  OTACIBHBIC WM
MHOTOYHCIICHHBIC HCTOYHHUKHA HMOHOB YpaHa, COCTOAIIME W3 HCTOYHHKA Tapa,
HOHM3aTOpa M YCKOPHUTEIS IydKa, M3TOTOBJICHHBIE U3 COOTBETCTBYIOIIHUX
MaTepUaJIOB, TaKUX, Kak rpadur, HepkaBerollas CTalb WIH MEIb, U CIIOCOOHBIX
oOecrnieunBaTh OOIINMY TOK B ITy4ke HOHOB 50 MA uiu Ooree.

b)  Komnekropsr HoHOB

KomekropHble mnacTUHBI, WUMEIOIIUE JBE WIH Oojiee MENd W Tas3a, CIelUalbHO
MpeIHa3HAYCHHBIC WM IMOATOTOBJICHHEIC AJ1 cOOpa MyYKOB MOHOB OOOTAIEHHOTO U
00eTHEHHOTO ypaHa U U3TOTOBIICHHBIC U3 COOTBETCTBYIOIINX MAaTEPHATIOB, TAKUX, KaK
rpaduT WM HEP>KaBEIOIIas CTalb.

c)  BakyymHble KOXXyXu

CriennanbHO TpeqHa3HAYCHHBIC WIIM IIOATOTOBJICHHBIE BaKyyMHBIC KOXKYXHU JIS
JJIEKTPOMATrHUTHBIX CEMapaTopoB ypaHa, HM3TOTOBIEHHBIE W3 COOTBETCTBYIOIINX
HEMarHUTHBIX MaTEpHaJiOB, TaKWX, KaK HEpKaBelollas cTajb, U INpelHa3HAaYCHHbIC
i1 pabotsl npu gasnenuu 0,1 [Na nnm Hike.

[HOACHUTEJIBHOE 3AMEYAHUE

Ot KOXYXHU CIICHUAJIBHO MNpEAHasHA4YC€Hbl JIsI IMOMCHICHUSA B HUX HMCTOYHUKOB HOHOB,
KOJUICKTOPHBIX INTACTUH U BOJOOXJIAKAACMBIX BKJIQJBIIICH U MMEIOT HpI/ICHOCO6HGHI/IH JUIsL
COG,Z[I/IHGHI/Iﬁ I[I/I(I)(l)ySI/IOHHBIX HaCoCOB H HpI/ICHOCO6J'IeHI/I$I IAJIsL OTKPBITUA U 3aKPBITHA B
OCIIAX U3BJICUYCHUA U 3aMCHBI 3TUX KOMIIOHCHTOB.

d) MarsuTHbIC HOJIOCHBIC HAKOHSYHUKH

CrnenuanbHO NpeJHA3HAYEHHBIE WU TOJATOTOBICHHBIC MATHUTHBIC ITOJIFOCHBIC
HAaKOHCYHUKH, WMECIONIHE AWaMeTp Oojiee 2 M, HCIOJB3yeMbIe s oOecreueHus
MOCTOSIHHOTO MAarHUTHOTO TIOJISL B JIEKTPOMAarHUTHOM CemapaTrope M30TOMOB U IS
MepeHoca MarHUTHOTO TOJISI MEXKY PACIIOIOKEHHBIMU PSAOM CerapaTopamu.

BbICOKOBOJIbTHBIE HCTOYHHUKH MUTAHUS

CrenManbHO TpeJHA3HAYCHHBIE WM IOJTOTOBJICHHBIE BBICOKOBOJIGTHBIE HWCTOYHUKU
MUTaHWS JJIi UCTOYHHKOB HMOHOB, OOJIAJafoIie TMOJHBIM HA0OpOM  CIIEAYIOIIMX
XapaKTepUCTUK:  MOTYT paboTaTh B HEMPEPHIBHOM PEXUME, BBIXOJHOC HAMPSIKCHUE
20 000 B wmm 6onee, BeIXOOHOW TOK 1 A wim Gosiee M CTaOMIM3AIUs HAMPSHKECHUS MCHEE
0,01% B TeueHue 8 4acos.

W cToyHNKY NUTAHUS 3JIEKTPOMArHuTOB

CrnenuanbHO TpeJHAa3sHAYEHHBIE WIM IOATOTOBJICHHBIE MOIIHBIE HMCTOYHMKHM ITUTAHUS
[IOCTOSTHHOTO TOKa Ui 3JIEKTPOMAarHuTOB, OOJalarollie MOJHBIM HAabOpoOM CIEeAyIONINX
XapakTepUCTUK:  BBIXOJHOH TOK B HempepblBHOM pexume 500 A wnu Oosee npu
HanpspkeHnu 100 B nnu 6ornee, npu crabunusannu mo ToKy win Hanpspkeauto meree 0,01%
B TE€UYEHHUE & 4aCcOB.
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YcTraHoBKHM AJi51 IPOM3BO/JCTBA TSAXKeJI0i BOIbI, AelTepus U JeiiTepueBbIX COeIUHEHUI
U 000py/I0BaHMe, CIENUAIHLHO NMPeJHA3ZHAYEHHOE U NMOATr0TOBJIEHHOE 1JIsl 3TOr0

BBOJAHOE 3AMEYAHUE

Tsokenyto BOLY MOXHO TPOU3BOIUTH, WCIONB3YS PA3IUYHBIE IIPOIIECCHI. Omnako
KOMMEPUYECKHU BBITOJAHBIME SBJISIOTCS J[Ba MPOIEcca: IMPOLECC U30TOIMHOTO 0OMEHa BOJbI U
cepoBonopona (mpouecc GS) u mporecc U30TOMHOTO 0OMeHa aMMHUaKa U BOJOPOIA.

[pomecc GS ocHOBaH Ha OOMEHE BOJIOPOJa U ICHTEPUS MEKAY BOJOU M CEPOBOJIOPOJIOM B
CHUCTEME KOJIOHH, KOTOpBIE 3KCIUTYyaTUPYIOTCS C XOJIOAHOW BEpXHEH CeKIUell U ropsueci
HIDKHEN ceknued. Bopga TeueT BHU3 MO KOJIOHHAaM, B TO BPEMA KaK CEpOBOAOPOAHBIN ra3
LUPKYJIUPYET OT HA K BEPIIMHE KOJOHH. JIJs comeWCTBUSI CMEIIMBAHUIO ra3a U BOJBI
HCIIONB3YETCsl PsiA AbIPUYATBIX JOTKOB. JleliTepuid mepeMeniaeTcsi B BOLY IHpPU HU3KHUX
TeMIepaTypax U B CEPOBOJOPOJ IPH BBICOKMX TemmepaTypax. OOoraiieHHbIe neidTepruemM
ra3 Wih BOJa yAANSIOTCS W3 KOJOHH TEPBOM CTYNEHHM HA CTHIKE TOPSYMX M XOJIOJHBIX
CEKILIMH, U MpoIecC MOBTOPSETCS B KOJIOHHAX clefyromei cryneHu. [IponykTt mocnenHen
¢dazer - Boma, oOoramenHas aentepueM a0 30%, HampaBiseTcs B AMCTHLISIIHOHHYIO
YCTAaHOBKY I TPOHW3BOACTBA PEAKTOPHO-YHUCTON TSHKENON Boabl, T.e. 99,75% okwucu
JeUTepus.

B mporecce obmeHa MexIy aMMHUAKOM M BOIOPOJOM MOXKHO H3BIEKATh JCUTEpUl U3
CHUHTE3-Ta3a IMOCPEJCTBOM KOHTaKTa C XUJKHM aMMHAKOM B MIPUCYTCTBHW KaTalll3aTopa.
Cuntes3-Ta3 nogaercs B 0OOMEHHBIE KOJIOHHBI M 3aT€M B aMMHAYHBIN KOHBepTep. BHyTpH
KOJIOHH ra3 MOJHMUMAETCs OT JIHA K BEPIIWHE, B TO BPEMs KakK >KUIKUN aMMHaK TE€YET OT
BEpIIMHBI KO AHY. JleWTepuii B CHHTE3-ra3e JIMIIACTCS BOJAOPOJA U KOHIICHTPUPYETCS B
aMMHaKe. AMMHaK MIOCTYTAaeT 3aTeM B YCTAHOBKY JIJIsl KPEKHMHTa aMMHaKa Ha JTHE KOJOHHBI,
TOTJa Kak ra3 coOmpaeTcss B aMMHAa4HOM KOHBepTepe Ha BepmuHe. Ha mocnemyrommx
CTYIICHSX TPOUCXOJAUT NanbHelIee o0OralieHue, U MyTeM OKOHYATEIbHOW AWCTUILIAIIUU
MIPOM3BOANTCS pPEaKTOPHO-YMCTas Tsbkenas Boxa. [lomada cuHTE3-ra3a MOXeET OBITh
obecrieueHa aMMHAYHON YCTaHOBKOH, KOTOpasi B CBOIO O4YepeIh MOXKET OBITh COOpYKeHa
BMECTE€ C YCTAaHOBKOHM MJis TMPOM3BOJICTBA TSDKEIOW BOXBI IYyTEM HM30TOITHOTO OOMEHa
aMMHaKa ¥ Bojiopojia. B mporiecce aMMHauHO-BOIOPOAHOTO 0OOMEHA B KAYeCTBE UCTOYHHUKA
HCXOIHOTO JEUTEPHS MOKET TaK)Ke MCIIOIh30BATHCSA OOBIYHAS BOJA.

MHorue npeaMeThl KIIUeBOro 000pyA0BaHMs Ul YCTAHOBOK MO MPOU3BOJACTBY TAXKEIOH
BOJBI, HWCIOJB3YIOMMX Tporecchl GS WM aMMHAYHO-BOJOPOTHOTO OOMEHa, ITHPOKO
pPacIpOCTPaHEeHbI B HEKOTOPBIX OTPACAX HEYTEXUMUICCKON MPOMBIIIICHHOCTH. OCOoOSHHO
3TO KacaeTcs HeOOJBIIUX YCTAaHOBOK, MCHoib3yrommx mporecce GS. Opnako HeMHoOrue
MpeaMeThl  00OpPYMOBAHUS SIBJISAIOTCS CTaHAApTHhIMU.  [Ipomeccet GS W amMMuadvHO-
BOJOPOIHOTO OOMeHa TpeOyloT 0O0paOOTKH OONBIINX KOJHYECTB BOCILIAMCHSIOIIMXCS,
KOPPO3UOHHBIX U TOKCHYHBIX HUJIKOCTSH MPHU MOBBINICHHOM jaaBiieHUH. COOTBETCTBEHHO
mpu pa3paboTKe CTaHAAPTOB IO TPOCKTUPOBAHMIO M SKCIUTyaTalldM s yYCTAaHOBOK H
000pyZIOBaHMS, HMCIONB3YIOIUX 3TH TPOLECCHI, CIEAyeT YACNATh OONbIIOC BHUMAaHHUE
oI00Py MaTEPUAJIOB U UX XapaKTEPUCTUKAM C TEM, YTOOBI 00ECIIECUHTh JIUTEIbHBIA CPOK

CIy:KObI TPH COXPAHCHUH BBICOKOM OE30MacHOCTH M HaAexkHOCTH.  OmnpesaencHue
MacmTaboB OOYCIOBIMBACTCS TJaBHBIM 00pa3oM COOOpPaKCHHSIMH JKOHOMHUKH H
HEOOXOIUMOCTH. Takum oOpazom, Ooiblias dYacTb NPEAMETOB O0OPYAOBaHHS

HU3TrOTOBJIACTCA B COOTBETCTBHHU C Tpe6OBaHI/IHMI/I 3aKa34yHrKa.

Hakonen, ciemyer oTMeTuTh, 4TO Kak B mporecce GS, Tak um B mpolecce aMMHAdHO-
BOJOPOJAHOTO OOMEHAa, TPeAMETHl O00OpYyJOBaHUS, KOTOPbIE 1O OTACIHHOCTH HE
TIpeAHA3HAYCHBI FIIA TIOJITOTOBJICHBI CICITHAIBHO IJIS MIPOM3BOACTBA TSHKEIOW BOABI, MOTYT
coOHUpaThCsS B CHCTEMBI, CICIUAIBHO TMpeAHA3HAYCHHBIC WM IOATOTOBICHHBIC IS
MPOU3BOJCTBA TSDKEIOW BOABL.  [IpuMepaMu TakuX CHCTEM, MPUMEHSEMBIX B O00OHMX
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6.1.

6.2.

6.3.

6.4.

6.5.

mpoliieccax, SBISIOTCS CHUCTeMa KaTaTUTHYECKOTO KPEKHMHTa, HCIOJIb3yeMasl B Ipolecce
oOMeHa aMMHaKa ¥ BOJOPOJA, ¥ AUCTHILUISAIIMOHHBIE CUCTEMBI, HCIIOJb3yeMbIe B IPOIIECCe
OKOHYATEJIbHON KOHIEHTpPAllUM TSHKENON BOMBI, JTOBOJSLIEH €€ 10 YPOBHS PEaKTOPHO-
YUCTOM.

[IpeameTsl 000pyIOBaHUSA, KOTOPHIE CIIEIUATBHO MPEIHA3HAYEHBI WIIA ITOATOTOBIICHBI IS
MIPOU3BOJICTBA TSDKEIOHW BOJBI MyTEM MCIOJNB30BaHUS JTMOO Mpoliecca oOMEHa BOJIBI U
CepoBoOIOpoIa, TMOO TMporiecca OOMeHa aMMHaKa M BOJOPO/Ia, BKIIFOYAIOT:

Boao-cepoBoiopoinbie 00MeHHbIE KOJIOHHBI

OOMEeHHBIE KOJOHHBI, H3rOTaBIMBAa€Mble W3 MEJIKO3EPHUCTONW YTJIEPOIUCTON CTau
(mampumep, ASTM A516), nuamerpom ot 6 M (20 dyroB) 10 9 M (30 dyTOB), KOTOpHIE
MOTYT SKCILTyaTHPOBATLCS TP AaBJICHUH CBBIMIE Win paBHOM 2 MIla (300 hyHT/KB. moiim)
U UMCHOT KOppOSPIOHHbeI J0IyCK B 6 MM Wi 6OJ'II)IHe, CIICMaJIbHO NpE€aHa3HA4YCHbI WJIA
MOJATOTOBJICHBl JUIS TPOM3BOACTBA TSDKEIOH BOABI IyTeM HCIOIB30BaHUS Ipolecca
M30TOITHOTO OOMEHA BOJIBI U CEPOBOIOPOIA.

Fa30)1me1 N KOMIIPECCOPbI

OnHocrynieHuateie, ManoHanopusie (t.e. 0,2 MIla nim 30 QyHT/KB. AF0IM) EHTPOOEKHBIE
ra3ofyBKH MM KOMIIPECCOPHl MJIS LUPKYJSILUM CEPOBOJOPOAHOro rasza (T.e. Tasa,
conepxkamero 6oxee 70% H,S), cnennansHO npeaHasHauYe€HHBIE WIIM TOATOTOBIEHHBIE IS
MPOM3BOJCTBA TSDKEJIOM BOABI IyTeM WCIHOJB30BaHMA TIpoliecca OOMeHa BOABI U
CEpOBOJIOPOJIA. OTU Ta30AyBKM WM KOMIIPECCOPHI MMEIOT MPOU3BOAUTEIHHOCTD,
NIPEBBIIAIONIYI0 WIH  paBHYI0 56 M’/c. (120 000 SC FM) mnpu  SKCIUTyaTalid  Toj
JaBJiCHHEM, TpeBbIIalOMMM Wik paBHbeM 1,8 MIla (260 ¢pyHT/KB. q10iiM) Ha BXozae, U
CHa0>KEHBI CallbHUKaMH, yCTOMYMBBIME K Bo3aeHCTBHIO H,S.

AMMMAYHO-BOAOPOJIHbIe 00MEHHbIE KOJTOHHbI

AMMHPaYHO-BOIOPOAHBIE OOMCHHBIC KOJOHHBI BBICOTOH Oonee WM paBHOW 35 M
(114,3 pyroB) muamerpom ot 1,5m (4,9 dyroB) mo 2,5wm (8,2 hyToB), KOTOpBIE MOTYT
AKCIUTYaTHUPOBAThCS IIOJ JaBJICHUEM, mpeBbimaromumM 15 MIla (2225 ¢pyHT/KB. Af0iiM),
CHeNHaIbHO TpeIHAa3HAaYeHHbIE UM TMOJTOTOBIEHHBIE U MPOW3BOJCTBA TSKEIOW BOJBI
IyTeM HCIIONb30BaHUs Tpolecca oOMeHa aMMHaka M BOJOpOJAa. OTH KOJIOHHBI MMEIOT
TaKkKe Mo MEHbBIIEeH Mepe 0JJHO 0TOOPTOBaHHOE OCEBOE OTBEPCTHE TOTO Ke TUAMETPA, UTO U
UWIHHIpAYECKas 4acTh, Yepe3 KOTOPYIO0 MOTYT BCTaBISATHCS WIM BEIHUMATHCS BHYTPEHHUE
Y4acTH KOJIOHHBI.

BHyTpemme YaCTH KOJIOHHBI U CTYIICHYAaTbl€ HACOChI

BHyTpeHHHE YacTH KOJOHHBI U CTyIEHUYaThle HACOCHI, CIIEIUAIBHO TpeIHA3HAYCHHBIE HITU
TTOATOTOBIICHHBIE TSI KOJOHH IS TPOW3BOJCTBA TSDKEIIOW BOABI IYyTEM WCIOIL30BaHUS
mpoliecca aMMHAYHO-BOJIOPOAHOTO OOMeHa. BHYTpeHHHE YacTH KOJIOHHBI BKIIOUAIOT
CIEIUATBHO MPEeIHAa3HAYCHHBIC KOHTAKTOPHI MEXAY CTYNEHIMH, COACHCTBYIOMINE TECHOMY
KOHTAaKTy Ta3a M IKUIKOCTH. CryrmeH4aTble  HACOCHI  BKJIFOYAIOT  CIEITHAIBHO
MpeIHa3HAYCHHEIE MOTPYKaeMbIe B JKUIKOCTh HACOCHI ISl IUPKYJISAIUHN KUJIKOTO aMMHaKa
B IIpeJieiiax 00beMa KOHTAKTOPOB, HAXOISIIUXCS BHYTPH CTYIIEHEH KOJIOHH.

YcraHoBkn AJIsl KPEKUHTa aMMHaKa

VYCTaHOBKH JIJI1 KPEKWHTa aMMHUAaKa, SKCIUTyaTHPyeMbIe TOJ| JaBJICHHEM, MPEBBIMNAIOIINAM
wma  paBHEIM 3 MIla (450 GyHT/KB. m10iiM), CHEIMUANBHO TpPETHA3HAYCHHBIC WM
MOATOTOBJICHHBIC JIsI IPOM3BOACTBA TSDKEJION BOJblI ITyTEM HCIIOJIL30BaHMA IIpoLecca
M30TOITHOTO OOMEHA aMMUaKa U BOJIOPO/IA.

27



6.6.

6.7.

7.1.

7.2.

HNudpaxpacHble aHAIU3ATOPHI NOTJIOIIEHUSI

WudpakpacHple  aHamM3aToOpbl  TOTJIOMICHUS,  CIHOCOOHBIE  OCYHICCTBISATH — AHAIN3
COOTHOILICHUS MEXIy BOJIOPOJOM U JAeHTepueM B pealbHOM MacimuTabe BpeMeHH, KOorna
KOHIEHTpAINK JeHTepHs paBHBI WK MpeBbImaoT 90%.

Karanutnyeckue meuu

Karanutuueckue medun JJIs nepepa60TKI/I obor AllICHHOI'O I[eﬁTepHCBOF 0 ra3a B TAXKCIYIO
BO4Yy, CIICIMAJIBHO MPEAHA3HAYCHHBIC WX NOATOTOBJICHHBIC AJId MPOU3BOACTBA TSDKEI0H
BOJEI ITYTEM UCIIOJIB30BAHUA ITPOLECCA N30TOITHOI'O oOMeHa aMMHaKa BOOOpoOaa.

YcTaHoBKH /151 KOHBEPCHHM YpaHa M 00Opy/AOBaHUe, CeNUATbHO MpeIHA3HAYEeHHOe
WJIM NOAr0TOBJIEHHOE /J1 3TOr0

BBOJIHOE 3AMEYAHUE

B ycraHoBkax u cucTemax JUIsi KOHBEPCHH YpaHa MOXKET OCYIIECTBIATHCS OIHO WU
HECKOJIBKO TPEBPAlIeHHHd M3 OJHOTO XMMHYECKOTO HM30TONa ypaHa B IPYroH, BKIIOYAs:
KOHBEPCHIO KOHIIeHTpaToB ypaHoBoi pyasl B UOs;, xonBepcuio UO; B UO,, KOHBEpCHIO
okucelt ypana B UF, unu UF,, xousepcuro UF, B UFg, kouBepcuto UFs B UF,, koHBepcutio
UF, B MeTaymmmyeckuii ypan u KoHBepcuto propumoB ypana B UO,. MHoOTrHE KIIOYCBBIC
KOMIIOHEHTBI 000pY0BaHUS YCTAaHOBOK ISl KOHBEPCUH ypaHa XapaKTePHbI IS HEKOTOPBIX
CEKTOPOB XMMHYECKOW 00padaThIBAIONICH MPOMBIIUICHHOCTH. Hanpumep, Bugbt
000pymOBaHUs, UCMOIB3yEMOT0 B ATHX IPOIIECCaX, MOTYT BKIIIOUATh: I€YH, KapyCeIbHBIS
MICYH, PEAKTOPHI C TICEBIOOKMKCHHBIM CJIOEM KaTanu3aTopa, )KapoBbIe pEaKTOPHBIC OalllHHy,
JKUJKOCTHBIC IICHTPU(PYTH, JUCTULIAIUOHHBIC KOJOHHBI M IKUJAKOCTHO-XKHJIKOCTHBIC
AKCTPAKIMOHHBIE KOJOHHBL. OIHAKO HE MHOTHE KOMITOHEHTHI O0OPYIOBaHUS MMEKOTCS B
"roroBoM Buje";  OOJNBIIMHCTBO M3 HHUX JOJDKHBI OBITh HOATOTOBJIEHBI COIJIACHO
TpeOOBaHMSM U CHCHU(PUKAIMIM 3aKa3uuka. B HEKOTOPBIX Claydasx TpeOyeTCs YYUTHIBATh
CHCIMATbHBIC TPOCKTHBIE U KOHCTPYKTOPCKHE OCOOCHHOCTH JUIS 3aIUTHI OT arpeCCUBHBIX
CBOMCTB HEKOTOPHIX W3 00pabaTeiBacMbIXx xuMudecknx BemecTB (HF, F,, CIF; u dTopums
ypana).  Hakonern, ciemyeT OTMETHTh, YTO BO BCEX MpOIECcCaX KOHBEPCHU ypaHa
KOMITOHEHTBI 000pYyIOBaHMsI, KOTOPbIE OTACIBHO CHEIHMaTbHO HE MPEIHA3HAYCHBI WU
MTOATOTOBJICHBI TSI KOHBEPCHH YpaHa, MOTYT OBITh OOBEIWHEHBI B CHUCTEMBI, KOTOPHIE
CHeNHMaIbHO MpeIHA3HAYeHbl WM MTOATOTOBIICHBI NI MCIIONB30BAHUS B IENIAX KOHBEPCHHU

ypaHa.

CrnenMajibHO TpeAHAa3HAYeHHbIe WJIHM TOATOTOBJEHHBbIE CHCTEeMbl [Jsi KOHBEpPCUH
KOHIIeHTPaTOB ypaHoBoii pyasl B UO;

I[NOACHUTEJIBHOE 3AMEYAHUE

KonBepcuss koHmeHTpaToB ypaHoBoW pyasl B UO; MOXKET OCYIIECTBIATHCSA CHadalia
MOCPEACTBOM pACTBOPEHMS] PyAbl B a30THOM KHUCIOTE€ M SKCTPAKUMUHA OUYMILEHHOTO
reKcarujpara ypaHWIIHHATPATA C TOMOIIBIO TAKOTO PACTBOPHUTENS, Kak TpuOyTHi docdar.
3aTeM TeKkcaruaparT ypaHWIOUHUTpata mpeoodpazyercs B UO; 1ub0 TOCPEACTBOM
KOHIICHTpAIlMM M JECHUTPAIUH, JIMOO TMOCPEACTBOM HEHTpalIM3aluu ra3000pa3sHbIM
aMMHAKOM JIJIS TIOJIYYCHUS TMypaHaTa aMMOHUS ¢ TIOCIEAyoIeH GuibTpaluei, CymKkoi u
KaJIbIIUHIPOBAHHUEM.

CrnenuajabHO NnpeaHasHA4YCHHbIC WJIHN NMOAT0TOBJICHHBbIC CUCTEMBI AJIA KOHBEPCUHU U0,
B UF6

NOACHUTEJIBHOE 3AMEYAHUE

Konsepcus UO; B UFs MOXKeT oCyIIeCTBIATHCS HENMOCPEACTBEHHO (ropupoBaHueM. s
rporiecca TpedyeTcss HCTOYHUK ra3000pa3HOTO (TOpa WK TPEXPTOPUCTOTO XJIopa.
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7.3.

7.4.

7.5.

7.6.

7.7.

7.8.

Cl‘lelIMa.]'[I)HO NpeaHasHAYCHHbIC WJIH MOATOTOBJICHHBbIC CUCTEMBI /I KOHBEPCUHU UO3
B UOz

[OACHUTEJIBHOE 3AMEYAHUE

Koneepcus UO; B UO, MOXKET OCYIIECTBIATHCA TOCpeacTBoM BoccTaHoBieHUs UO;
ra3000pa3HbIM KPEKUHT-aMMHUAKOM WU BOJOPOJIOM.

CnenmnajbHo NPEeAHAZHAYCHHBIC WJIH NMOATOTOBJICHHbIC CUCTEMBbI /I KOHBEPCHUHU U0,
B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Komeepcus UQO, B UF; Moxer ocymecTBIATbes mocpeAacTBoM peakiuu UQO, ¢
ra3o00pa3HeiM ropucteiM BogopoaoM (HF) mpu remmneparype 300-500°C.

CrnenuajabHO NpeaAHasHA4YCHHbIC UJIM NMOATOTOBJJICHHBIC CUCTEMbI /11 KOHBCPCHH UF,
B UF6

[OACHUTEJIBHOE 3AMEYAHUE

Kongsepcusa UF, B UF¢ ocymiecTBisieTcss HOCPEACTBOM 9K30TEPMUIECKOH peakunu ¢ hropom
B peaktopHO¥ OamHe. UFg KOHIEHCHpPYETCS W3 TOpSYUX JICTYIHX Ta30B IOCPEIACTBOM
MPOITyCKAaHUS TOTOKA Ta3a depe3 XOJOIHYIO JIOBYIIKY, oxiaxiaeHHyro mo -10°C. s
npoiecca TpedyeTcst ICTOYHUK ra3000pa3Horo ¢gropa.

CnennanbHO NpeIHA3HAYEHHbIE WM MOATOTOBJIEHHBbIE cucTeMbl st KonBepcun UF,
B MeTaIMYeCKUil ypaH

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcus UF,; B MeTauIMuecKud ypaH OCYIIECTBIISIETCA  IOCPEJICTBOM  €ro
BOCCTAQHOBJIGHUSI MarHueM (KpyIHbIe MapTHUH) WIM KajbleM (Mayibple mapTuu). Peakius
OCYILECTBIISIETCS IPH TEMIIEpaTypax BbIIIE TOUKHU IaBieHus ypana (1130°C).

CHeIIHaJIBHO NpeAHAZHAYCHHbIC UJIU MOATOTOBJ/JICHHBIC CUCTEMBbI /IJ1I1 KOHBEPCHH UF6
B UOz

[OACHUTEJIBHOE 3AMEYAHUE

Konsepcus UFg B UO, MOKET OCYIIECTBIATHCS MOCPEICTBOM OJTHOTO U3 TPEX MPOIIECCOB.
B nepBom mpouecce UF¢ BoccranasnuBaercst u ruaponusyercs B UO, ¢ UCHOIb30BaHUEM
Bozopoaa u mapa. Bo BTopoMm mpomnecce UF¢ runponmsyeTcst pacTBOpeHHEM B BOE, IS
OCXICHUS NUypaHaTa aMMOHHUS NOOABISIETCS aMMHAaK, a AUypaHAT BOCCTAHABIIMBAETCA B
UO, Bogoponom npu temiieparype 820°C. Ilpu TperbeMm mpouecce razoodpasusie UFg, CO,
u NH; cmemmBaroTcs B BOJe, OCaXAas YpaHWIKApOOHAT aMMOHHUS. Y paHUIKapOOHAT
aMMOHHSI CMEIIMBACTCSI C TapoM M BomopoioM Tipu Temreparype S500-600°C  ms
npousBojactsa UO,.

Konsepcus UFs B UQO, 4acTo OCYyImIECTBISETCS Ha TEPBOM CTYNEHH YCTAaHOBKH IIO
W3TOTOBJICHUIO TOTLINBA.

CnenmnajabHO NpeaAHasHAYCHHbIC UJIM MOATOTOBJ/JICHHBIC CUCTEMbI 1J11 KOHBCPCHH UF6
B UF4

I[NOACHUTEJIBHOE 3AMEYAHUE

Kounsepcusa UFs B UF, ocymiecTBisieTcss MOCPEACTBOM BOCCTAHOBJIECHUSI BOAOPOIOM.
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