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HacTOHLUal! paooTa HSnHeTCll npo.c:on>KeHHeM UHKna pa.c:1IOXHMH•u:lcKHX Hccne.c:oamiH·il· 

· I 1,2/ • , . · - 115 
aToro THna peaKuHII Ha .c:pyrHx H.C:pax • l1ayqeHHe aToro npouecca Ha In y.c:ooHo 

onaro.c:apll TOMY. q.TO HH.C:Hl! UO'iTH MOHOH30TOU~H ( B npupo.ciHOM HH!lliH 
. . . ·. ll3 . . .. 

aepiKHTCll_ ewe 4,3% In ) • ero MO;KHO nonyqHTb oqeHb 'iHCTbiM no 

' . ll5 
KpoMe In 

oTiiouieniuo· K co.c:ep-

maHHIO OU8Cilb!X .C:Jlll Il8C .OOJlee Tli>KeJlb!X aneMeHTOB I{ npOAYKTbl .C:BHHOJI pe.8KUHH. Mb>KHO~ 

H8~JliO.C:8Tb1 cpaBHI!TeJlb~O nerKo,' 8oaMO>KHOCTb H;onro.c:eHIIll KO;;e'iH1rx npo.c:yi;os, H'axo.c:H-
.. · ,_ ~ tzs llSm: 1 

ll!IIXCSI S OCHOIJHOM (Cd ) H H30MepHOM (Cd } COCTO!IHHSIX, .C:8eT .C:OUOJlHHTeJtb!IYIO. HH-
. I.· 

¢opM~UIIIO 0 MeX81IH3Me Upouecca, CBH38HHOI'O C nepe.c:aqeJI MOMeHTa KOJlH'ieCTSa J:!JJH>Ke.:. 

HHSI, 

· 8 nnTepaType HasecTHbi cse.c:eHH!I o ceqenHHX ( p ,p" +} pe8KUHH H8 In ll5 B . oonacT~ 
•, . ' 13 4/ 

. aneprHl! npOTOHOB B HeCKOJlbKO raa ' ; H3BeCTHbi Tai>Ke TeopeTH'iec~He ·H.ccne.c:oJJa~HH · 

MeXBHH3M8 aTOI'O~ 'npouecca H8 _p83JlH'iHb!X 
/56/ ' 

li.C:pax ' ) H HaM K8>KI3TC!I OCOOeHHO aKTyanb-

Hb!M Hay'qenHe aToil peaKUHH s OOJ18CTH cpaB!IHTenbHO HeOOJlblllHX aHeprHil npOTOHOB: OT no­

para .c:o 660 Mas, T,e, a oonacTH, na~oonee aa>KHoll .c:nll npoaepKH cnpaae.c:nuaocTH TeopHH,· 

noCT81IOBK8 aKcnepHMeHT8 I· ,· . . 
l1.c:eanbHbiM Ollb!TOM .C:Jlll HayqeHHSI p~BKUHH (p, p·,;.+) Oblll Obi OUbiT c oonyqenHeM O'ieHb 

TOHKOll mi.c:Hesol! <jlonbrH,· 'iTO .c:ano Obi B03M01KHOCTB csecTH K MHHHMYMY sKna.c: oT BTo­

pH'iHOl! pe8KUHH (n 1 p) , 0.c:HaKO Tpyi:!HOCTH Ha.c:ne>KaLUe!'o BbiOOpa HHTeHckSHOCTH nyqK~ 
npOTOHOB ( OllBCHOCTb pacnnaBHTb HH.C:HeByiO ¢oiJbl'Y) ,. a T8K>KI3 Tpy .C:HOCTH 'H3Me'peHH!I Ma.:. 

neHbKHX aKTHBHOCTel! shr.c:enHeMol! ¢paKUHH Ka.C:MHll If ~TOM .cnyqae aacTasHmi· Hac noliTH 

no BTOJ)OMY ny'TH, Mbl OOJlyqanH TOJlCTbie MHLUeHH, . a SKna.c: KO~KypHpyroLUell STOpll'iHOi! pe- . 

BKUHII (n; p} OUeHHBBJlH npu aHep!'HH 'npOTOHOB 130 II 200 Mas, 8: KaqeCTBe MHiireHH . .C:Jl!I 

oony'ieHHll HCUOJlb30S8JlCll MeTaJ)JlH'ieCKHJI HH.C:Hll, Sb!COT<Ol! CTeneHH 'iHCTOTblx), 'aaUilliHHb!ll 

B KBapueByiO aMnyny C BHyTpeHHHM .C:HaMeTpOM - 3 MM, Sb!COTOl! - 30 MM H•.TOJllllHHOl! CTe-. 

HOK "7 0,6 MM, 8 T8KOl! 8MHyne H8XO.C:HJ10Cb OKOJlO 1 I' HH.C:Hll, 8 Ka >K.C:OM OonyqeHHII UpH- -.. _ 
'I 

· MeHHJlHCb 2-3 aMnynhr, KOTOphre aaKpennHnHcb s cneuHanbHOM .c:ep>KaTene • .[tnH MOHHTOpH-

posaHHll. nyqKa npOTOHOS Ka>K.C:Bll H3 aMUYJl aasopa'iHS8Jl8Cb B 8JliOMHHHeByiO <i:>OJlbl'Y TOJlLUH-; 
\ ' . -

Eoll 25 MKM, OonyqeHHe MHLUeHell n!C'oso.c:Hnocb Ha BHyTpei!HeM ·. nyqKe npoToHos CHHXpOUHKno-

TpoHa · naoopa'('OpHH li.C:epHb!X npooneM. H' .C:JlHJlOCb OObl'iHO 0,5 _: 1 qac, l1aMeHeHHe aHeprHH 

. ' 
.ll~OTOHOS .C:OCTHI'8Jl0Cb UOCT8HOBKOll MHLUeHH Ha pa3JlH'iHbie p8.C:HYCbi OpOHTbl YCKOplleMbiX 

'l8CTHU. 

- xl·c . ·. · · -5" neKTp8JlbHblll 8H8JlH3 UOK838Jl HaJlH'iHe cne.c:yiOLUHX aarpli3HeHHi!: Cu MeHee 

2x10 %, Ni- 4x10":"5%, llg - MeHee 2x10-5 %, Fe'- 5x10":"5%, Sn MeHee 10-4%, Ag ':' Menee 

:-4 -4- ·. -'4 
10 %, Pa - 2x 10 %, Cd- Menee 10 %, 

3 
( . 



-· / 

\,. 

JJ.;H ·;_9I'O, 'lTOObl H30BBHTbCSI OT noCTOp07HH,X cpa'BHHTe~~HO KOj)oTiW>KHBYll1HX· · ~;30TO'­
IIOB, . KO~D_pb!e MOI'YT npHCyTCTBOB8Tb B BbinenHeMOA cp_paKUHH H CIIH3HTb ypoaeHb _panHa',IHOH~ 

uoil. uar-pyaKit, MHrn.eH b nocne o5ny'leHHH • ocTbmana • a Te'leHHe 24 q., ~ocne qer-o nonnep-' 

r-anaci. i<nMH'l~CKoit o5pa5oTKe. VI~i:u<il · na Ka>Knoii: aMny~bi p.acT~opHnc" n tO ..;" KoHu~ llCl 
. . ' . l 

. BHOCHIICSI IIOCUTellb KanMHSI ( 10- 15 MI') H y nep>KHBBIOI1.1He IIOCUTenH '(cnenbl A_,;,Cu , Ca, Sn, 

' p.;·; ~ ' p'd . u np.i. Oca>Knana~b 'r-unpoOKHCb HllnHH 8M~H~KOM ( 1: I)' " Bb!II8Bll1Hit. oca-
• , ~ • I 

noK ynanHIICH '¢un~TponaHifeM ~epea cTeKnH,HHbiH: cpHIIbTp No 4. B c:jJnnbTp~Te oca>K.zlancH. ,· .. ·. . . ' ~ 

· cynbc:jJun KanMHH c; _noMOll1biO II 
2 

S • B.J!Inanll1Hi! ocanoK ueHTpuc:jJyr-uponancH, npoMhmanc!' 
• . ' I 

u pacTBOPHIICH B MHHHMBIIbHOM o5oeMe KOHn. IICI • Jlanee npononunocb xpoMaTor-pac:jJuqe-
• • J : ' 

CKOe BbineneHHe ~a 8HHOHUTe .llayaKc ·1x8 ·nyTeM ucnonb30B8HIHi cneuuc:jJH'lHOCTH rroaeneUHSI 
·.. . ' ' /7. 8, 9/ . . .. . ' . ' ' . . 
. • HOHOB KBnMHSI • 0KOH'l8T€!IIbHbiM <ITBIIOM BbineneHHSI SIBIISIIIOCb OCa>KneHHe cp0Ccp8T8 
. . /9/ - . 

'Cd Nll 
4 

PO 
4 

• II 
2 

0 • OcanoK ueHTpHc:jJyr-upoaancH, · npOMb_IBancl! non oil u nepe~o~uncH 
lv • • \ • 

Ha aapaHee naneweHHYIO c:jJunbTponanbHYIO 5yMar-y, npoM,;mancsi cnupToM, cywitncH. npu . ..-
H .aanewunancH~ XuMH'leCKHll Bbixon c_o~TannHn OObi'lHO .40-60%. BpeMH. BblneneHHSI 2-3 'l. 

·'-

• · 05paanOM nJi11 H~Mepe!IHfi. 8KTHBHOCTH cppa,KUUH KanMHSI Clly>KHII. nuCK H3 
\ . 

1 I KanMuH · nuaMe":poM 1 CM. a a <PunbTponanbHOl! 6yMap:i, _3aeepHyTbiit e KBIIbKy. 

c:pocc:jJaT~ 

VlaMepeHHSI·, 

:npOH3BOnHIIHCb HB ~Ta~napTHOM TOpUeBOM ~'leT'lUK,e. MC'f-!7,,,n;~_EHUeHHOM B\ CBHHUO~YIO 
' . 1 

· 3Bll1HTY, B Te'leHH<;! !0-12. MeCHUeB, CO CTBTHCTU'leCKOA, OillHOKOit OTnellbHOI'O H3MepeHHSI He 
. . . . . . . x) 
5onee 2%. npH ::>TOM ua6n10nanucb cnenyiOI1.1He nepH_<?nhi ,nonypacnana: 6-8 'l, 56:!:,2 'l 
I',· X') . ..... ! ' ' I ,. . .•. 

44,6:!:_1,8' nHSI H KOMnOf!eHTB C nepHonoM nonypacitana oonee r-ona. THnH'lHBSI, Kpll'B8SI. 
:: ·... I • . ~ .. . • • 

·.c.nana. aKTHBHOCTu u ee paano>KeHHe npueeneHbi ua puc. I. KPoMe ::>Tor-o onpe.nenSI!'Iac& 
.. ' ' . .· . 

·• ·.· .MaKCHMallbHaSI 3Hepr'HSI {3 -Hally'leHHSI no· IIOI'IIOI1.1eHHIO B aii!OMHHH.H, nmi· KOMnOHeHT 55 'l 
). . . . ; . 

~~ . 

H ~4 nHH, KOTOpaH. OKaaanacb' paBHOit COOTBeTCTBeHIIO 1,16:!:_0.,1 H 1,4:!:_0,2 M3B; Cp8Bij·H_:, 
. . . _. ' . /10/ . . . 

'eaSI nonyqellllble peaynbT8Tbi c Taoml'lHbiMu naaHbiMH , MO>KIIO yTeep>KnaTb, 'lTO e Bbl-
.·., · • ·'- ' .. . . . · · . Cd101 Cd1zs Cd'usm 
,neneHHOH 't'paKUHH KanMHSI npHCyTCTByiOT .cnenyiOI1.1He H30TOnbi: , . . , . · H; 

J l3:n . . 24 . . - ,. . '. 
. ?o-nHnHMOMY, Cd · • PanuoaKTHBHOCTb Na , Bhinenellnor-o ua. aniOMUHuenoit MOHuTop:-

Hoil ¢onbf'H, H3~e·ps!nBCb B auanOI'H'l~biX ycnOBHS!Xo 8 8TOM: c.ityqae· lla6niOnan;Cb rnaBII8SI 

KOMnoueuTa c nepuonoM nonyp~cnana 15-15;5 q. 

Jl5m ' 115 
'- Bemf'IHHhi ce~ie11H~ ?5paaonanliH • Cd " Cd onpenenHIIHCb •no cnenyrol1.1eil c:jJop.;. 

i.iyne: 

u 
Cd 

A, 
Cd Al~_-PAI(l 

.A' u'\ ·i! p 
N~ ~I· In 

-A t 
- e 2 1) 

x a 24 
N• -A..t 

( 1 - e r-1) 

' 2 i· 
r-ne U - Ce'leHHe o5pa30BB!IHH COOTBeTCTBYIOI1.1ero H30TOna .KanMHSI· B CM· i A -aKTHB-

. Cd , . . , ' 
24 

_Cd . ./ , 

,nocT·b aaoiona KanMHSI K MOMeHTY KOHna o5nyqenug; A' •• TO >Ke n!'ISI Na. i A . " . A. 
· ·· · .. -. · N a • ' ln AI 

t ~ _aTOMHbte B~Ca HH.OHst H aniOMHHUSI 1 COOTBeTCTBeH~p; 7J , - XUMH'Iec'KH:tt! BbiXOll K8.0MHSI H3 
. ' . . '24 

MHWenu In ; P • - sec aniOMHHHH e ·r-paMMax, B3SITor-o nng HaMepeHHSI 8KTHBHOCTH Na ; 
1 

•' AI . · . . . , ~ . ·. 

P -- nee Hnnug n. aMnyne e rpaMMax; A - noCTo'gliifag pacnana :cooTBeTCTByiOI1.1er'o 'nao,-
t I . ' • . 

x) YKaaaanag nor-pewaocTb - cpenHHSI owu5Ka 'OTnenbli<;>i-o ilaMepeHHH, 

.·' 
. 4 

·,. 

"" 
• Tona K&nMHSI ('1/ce!C); .A 

' . 2 
' TO >Ke nnSI Nau ( 1/ceK); t - speMSI o5ny~e""" s ceit; 'u·n 

.- 1 2'1 24 2 Na 

n'o'nepeqlloe ceqeuHe 'o5paaonaiiHH 
o '· I' • . 

'24 
Na .no peaKnHH. AI (p 1 3pn) Na B eM 

. \ I : 
·- " BeniPIHH.bi ceq8HHii nn11 Na

24 
B aaauc~MOCTH 'O.T 8HeprHH ~pOTO!IO~ 5panucb H3 o5ao-

.• : pa Eprou'uaa' 
111 

'.TaK KliK 'uHnHil He MOHOH30Tonen, BHOCHIIaCb COOTB~TCTByiOI1.1BH nonpaaKa, Y'lHTbiBUI0-
115 . . . . :· 

11.1ag .conep>KauHe In . s ·npuponnoit cMec.H. B CBH3H c TeM, 'lTO o5ny~enuH HHnHH Ilpo-
. . . . 

u'asonunucb n aMnynax, 5hmlf nponenaHbi KOHTpOIIbHbie onhiTbi no npoeepKe npanunbliOCTH 
' . •. '"• . ' ' .. • I • . ' . ~ 

MOHHTOp!ipOB3HHSI, C 8TOH nellb!O BHrTpb KBapueBbiX',aMnyn BMeCTO HllnH~ noMei1.18IICSI .aniO-
•.. ·- I , • . ' ' ' 24 ' • 

' MH!IHit He nocne oony'leHHSI cpaBHHBanaCb y nellblla·SI aKTHBIIOCTb Na BO BHyTpeHHeM _',H 

. BHeillHeM MOHiiTopaX. npu. ~TOM ~KB38IIOCb, 'lTO y nenb~BSI_ 8KTHBHOCTb '~HyTpenaero MOIIHTO-
.. ; · ' • · x) · - x) · ' · ' 

_pa· npu EP ~130 Man ua 24 •. 6:!:,9,4, , a npu £,;=660 Manna 24,8:!:_8,4%. Menbille BII~W-

uero. noaTOMY npu onpellelleHHH ceqenuit npH BCeX 3Hepr-HSIX Mbl BBonu'nif nonpasKy, pan-
'' .. I • . , . • 

.ny{o 25%, KOTopag Y'lk,Tb!B8eT CHCTeMaT!f'leCKOe-·yneiiH'leiiUe aKTHB!IOCTH B:'ew11ei-o. MOHHTOpa, 

.- ... .. ' ., 

\'' 

'npUHHMSe~oro !!aMU ··a a HCTHHHOe 3HB'leHHe: PeayllbT8Tbl H3Mepeuuit ceqeHHit o5pa3~B~H~Si " - 1.15 ' 115m , · , \ - . - . . · · · 
Cd· " Cd 'e 'aaBHCHMOCTH OT 8Hepr-uu npOTOHOB npencTaBneHbl B T80II!fl{e' I. npHeeneH-

• • , '' ' / • > • : o \ • , I ; • ' \ ., 

Hhie no.r-petimo'c-rn ·- cpenHue ·own5Ku oTnenbHhiX· uaMepelluit. B Tpex~ cnyqagx:·npoiionHnocb 
{ , 

". • pa3no>Kenae !<'pus oil ciiana 'aKTHBHOCTH a a ::>neKTponuoil Bhl'lHCIIHTenbHOit MawuHe no Me Tony 
.-_; .. , ... ·' . , , xx) . ' , . . -

HanMellbillHX Keanpi'ITos (naf!Hhie n CK05Kax). npn aToM aapauee aanaeanHCb anaqeliuSI 
' - /!0/ ' . . ,r . • : ... • I , ' 

nOCTOS!HIIbiX pacnana KOMnOHeiiT cornaCHO II KOIIH'leCTBO onpenenSieMhiX KOMllOH€!!1T,' B 
· ~ , · . 2 I . - '·: . . , 

·npKe~neHHbiJC; _.cny'liO\Silc' x. 5bmo MHHUMa:t~HhiM i 'lTO csuneTenbCTnyeT o, ~a.O:e>KIIOCTH· pao- , · ,' 

Jto)l(el!u'SI. Cosnanen~e peaynhT~TOB paano>K_euug 11a aneKTpOHIIOit Bhi'lHCIIHTenbiiOit MawuHe t·:· 
. . ; '\. ,I . -' 

c_nawuMH, 'Mo>KeT rosopuTl> o .npanHIIbHOCTH paano)keuuSI-npH pyqnoit o5pa5oTKe.· 
• .... --t ·~ ·- ' . • 115m 115 

Via naiiHbiX. TBOIIHilbl 1 eunllo, 'lTO ceqeiiHSI o5paaOBBHHSI KaK Cd • T8K " Cd • 
~ '. - . . . . ... . . -

yne~H<meaiOTC~ c · po.cToM ::>Hepr-uli npoTouos, npuMepHo s _ 2,5 paaa_ oT 130 no 660 M_an. 

..nocKOIIbKy- np11 ·~neprHH'. npoTOiion '130 M::>e pmi<neaue · rr + -MeaoHoe .. npoucxonHTb 11e Mo- ·· .• 

>Ke~: a'·ce~eHUSI•oopaaosaHir,~ ' ~d 11 it"'- c·d~ 1• 5 npu E =l30 Ir 200.Aae s-npenent~x owu6- ,·,· 
. •' ' ~ ..._ 0111' ' ., o p I • ' . 

. KH H3MepeHHSI COBilanaiOT, · Mbl C'lHTaeM, qTO 8TH -·BeiiH'lHHbl"ce'leHIIH o5pa;·OBBRHSI o5o'ux' :· 

:, ~3'0;0noe ~a~MHSI 'M~>KHO O~!I~~TH 3~ C~~T ~cy~eC~BII~H~SI .KOHKypH,pfiOI1.1eit BTOpH'li;oll· pea~-
, . . ; . . . . . . . . . ., . . ,_.. ' . . . \·. . . -• . . ' . . . ~ ': . 

ll!IH (' n, p ) • 3TO' CTaiiOBHTCSI, (lonee noHSITHbiM, e,enu y'leCTb, '!TO •MHilleHu .. i:J.ng ·oonyqeaui\ 

_··5.hinH TOIIC;b!MH, n~~nnonar~SI: 'lTO'~Knan OT c(n,~) ·peaKnHH ue Gyn~T ~-asuceTbOT s~ep-
·. ' ,, I ' +• ' . 

ruu, npOTOHOB,. Mbl MO:lKeM_-,nony'lHTb CBeneiiHSI o. (p1 p1T 'J, .pe_aKI{HH, eCIIH Bbl'lTeMI H3 Hait-

/ =. neiiHhix aHa'leHu~ eenuquHbi ceqeuuit ~dus'!':~ .. Cd115 npu E ~200-_M::>e • (K~iioHKa 6 ~ .7). 
. _ _ , , . . • . P. ', . , . 11$~ . 115 ".< 

CnenoeaTenhHO, ,Mbl· MO>KeM aKcnepHMenTanbHO onpenenHTb OTHOll!eHue. ce'l_ennit.Cd u Cd ·-· 
'. . - . . . ', . . . + .__ . • . 

B_!.lBYX peaKn_HSIX ,'(~,p) npu. EP =130 ~ 20? ·Mae u(p,pn- ) npu_ .5onee BhiCOKHX · allepruSii<. 3Tu 

cseneuug n1mseneHbl ·e· KonouKe 9 Ta5nuuu I.;- .. 
....;.. __ ...,.... _____ ·:....:..··----·~ • . . ! 

x) YKaaaunag .norpewHo.cTb:- cpenHHsl 'oum5K~ oTnenbHoro. uaMepelluSI, ' 
xx) AeTOPl>' -5na~onapSIT It;A;noi-HHony u. H.· WupuKosy aa noMOll1b · n npose.q.enuu 

Bbl'lHCIIeHUl!, . . . ' , •. ' 

( \ ·, 
·' 

'i 

5 
~ 

•i 

/ 



Ta 6 n·ll!! a I 

3Kcnepi!MeHT8JlbHbie .i:tanHbie 0 ceqeHHSIX pe8KUIIII ( p,·prr+) na 
llS 

ln ; 

~--------~--------r-~----------~~----------~~----~~-- ~ 
3ueprllsr 

10
-21 2 C Ceqen11e peaKUIIII CyMMnp-i 

a· a eM peJlnee auaqeu11e + Z1 2 1 npoTo- 1 (p,prr )!IJD- eM Hoe ce- ,a· llSJm 
Has. 'IeaKe+, : Cd 

Mas" I . p,prr r.---
Cdlls,m_ CdllS. Cd.liSm CdHS CdliSm Cd liS pe~~~IIK ' 

10 CM
2 . U liS 

i 0,054. 0,,03! 0 065+ . ' 

. '.! 0,003 . o, 0 ' t 
no i . · I 

i. O,C177 o, 03! 1 

., .(0;068~ (0,028+ . !' 

.. , : o,orr;J .o,oo2J ... . 

l

i 0,(174· ,. 0,032 
200 o, 066 . ! o, 030 

I 0,064 .\. 01026 
I I . , 

! o, !40 
I . 

300 1- 0,003 . 
I O, !06 
(0, !4+. 
0,02} 

0,060 
. 0,039 

l 0~ 039 
. (0,047~ 
't ·0,004, 

i 
0,068.:!;. : 0,029.:t. 
o, oo4 1. o,oo2 

' : ' 1 
o, II3i ·I' o, 046.-t i o, 045.:!;. 
o;ora .· j o,009 • I 0,022 

l 
i 
I 

· Cd 

i 

/ 2,35 

o,OI7.:t.!. o,062.:t. 
o,on 1 o~033 12,65 

' 
' 

. " , 400 lO,I76 l.l 0~06rJ 
.! Q,I02 0,046 

0,!39±. l 0,055.:!;. 
o, 037 ! o, 009 . 

o, 07l.:t. .,0,02fu:.l o, 097.:!;. 
•· 0,04! O~OII· 0,052 12,73 

/ 

'·· 

' .. 

500 

I 0,!30 
O, IIO. 
.o, !75 

. ·.f o, 175.· 

1 
I 
'\ 

0,053 
0,053 
o,oao 
0,076 

l . -1 
0,!42±. l 0,065±. 
o,o27 1 o,oD 

! 

., 

0,07!!+ .,0,03~+~ O, IIO.:t. 
o,o3r o,OI5 · o,o46 12,05 

o,rao j o,ogo ~ 
660·. I o; I65 o;_oao , I6I.:t. 

.0,~37 .. 'l 0,065' ,OI6 
o,ma±, 1·o,oo3.:t. ~,0,042.tl o, I4Z±. 

1 9 o, or2 J o, o20 o, or4 o, o34 ·I .' 

"'" 

1 6 

'j 

I 
I 
I 
I 
I 
I 

I 
i 

11 
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·.·r 

. ..-,c uem.biO cpaanen•u1. nanHoix a • .. ta6m1ue 2'npi1ae.r{enui peaynhTaTbl Ilay'!eHIISI peaKUHII 
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