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,'£I//,' n. .\.. 1\'/)(11i1l,06 n. 11.. 11',/,), 11M) [0, t..
 
[J(/liI/I//1I1 A, 10 .. (lllI,IIII/I/Oli C, II .. .\i/dH'
 

/,"(1(, • l. .L. nIA'I/"UI! B. II. JII,IIII"IIIIO!i 5, )I\...
 
1\'I/,llIuJ,I( I'. J .. .Li.uu u IJ, M, ...... ,.... U WiO 

2.3 3JleKTpOMarIII1'rIIbIe 11 c.nafir.ro IDal1

1\I0;~CiiCTBI1H 

11l'jJCJlo]J.IIII]J\'(,:"il~1 n 1.-~lo,j(',lb ~lil(T II (,,11(' 

11[111\i1llllii ,1('IlI'OIIOB (' .Uln'!)('I'lIlJii /),',-('11.11 

\ICTIJIldi. nl/III IJ. B. '" I I 

00 11IITI '[Jrrl)('T,\ I 11111 ()TK:I(IIII'111171 ('\ IS I1]HI 1/11

B,ljHI<\/lTIIlJii \1:11'1'(' ~1I001IJloii nn pr.r :.!:; r ·J!3 
IJ paxucax ,111/lLlL"il,IJ,Ij(Jii ('\/I('Ij("/I~I\f('Tl)JJll. 

,'(Ijllllll /III JI. n.. I/J('()O/IIO(j1l 1:', f{ J. ",.", 

http:c.nafir.ro
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2.4 rpaBlITaIJ,IUI H ac-rpodmaaxa 

[Iourr: !ICtiTjHIllO v [[,TPil13LICUKIIX '~[[('pnlii !IO 

,'1,1IlII[,I:l1 I I,I'lI':l1IlOi'1 !ll'!III'TKIl ,)1,Cll('f)[[~[(,!I

'ra TI'!<'"copC' Array. Abbasi I? U.. 11b/l M.. 
AIJII-:tllyyod T., Allen AI.. A.:nfl)a n.. 
llarcikou-slc: E: Hclz J. ll .. Brrqnuui D, R .. 

Blak:« S. 11.. ('Iullj H.. Chcou 11. G" Chiba J .. 

(,hikl11/'11 M.. r!i Mllttf:O il.. FOjl1 1'.. 
Fujit« K. Flljill'lIl'!! R.. Ful.ush inu, M.. 
Fa !'Ii eli G,. Hun/oil W.. Hlfljushi M .. 
Hauaslu Y.. HIU/ushida N.. llibin« K .. 

llrnu!« K .. Ikeda IJ.. luou« N .. Ishii '1'.. 
Ishinuni N.. 110 H .. IUIIIIIJI' IJ.. .lecnu; If. AI .. 

Jeonq S.. Jui C. C. n.. Kadolll K .. 

Kakunolo F., }\lIloshcIJ 0.. }\O:.;II.1I11I'11. K .. 

KUIl!I/J 1I.. J\'wI'lIA'rulii S.. KUIl'OIIIl ,'J'.. 

A'11/1'(' I II K.. Kir!o K. Killl u. n.. 
Kim .l. H.. Kim .l. H.. Kishu/ilmi S.. 

Kitiunura S.. 1\'/tIlUWI'!! Y.. Kn.ell/il/ v. I,II 

Ktiznct.eor ,\1.. A'I/'on Y. J .. Lee K. 11.. 
Lubsundorzhic» IJ.. LIII/r!I/llist J. I' .. 
Machid« K .. Martens K .. Mat.suuorna 1'.. 
Muttlicu« J. N .. AJuyto R.. MilillmiI/o i\I.. 
MIlI;oi K.. Myu!'s I.. NIlIjOSllU'o K .. 

NaljolllJ;i S.. Nllkoi 1\'.. Nokolll1/7'1/ R .. 
Nokl/!1I1l11L 1'.. NOIlIII;u T .. Or!u H., Oqio 5' .. 

Ol/UI'!! J .. Olillishl M.. Ohol.u H .. Oku do T.. 
Oninru Y., 01/0 M .. ()I/ogi H .. Onliinio Ji .. 
Ozrin.« S.. I'u/'k I. H.. i'slurko» M. S .. 
Heminy/oll .l.. Rodl'lyul-: D. C, Hubiso» G.. 
Ryu D .. SIUjOU'O II.. Solttn« R .. Suit « A'.. 
Saito Y.. SukoJi N .. Sol:« T.. Silk 11 I'!! iN.. 

SI:Otl L. AI.. Sck/ T. Sckiuo K .. Siwh P. lJ .. 
SIII/JIlIII F.. ,"'III/JIIIII T.. Shunodai,« H .. 

Shin fl. 1\'" Shin 11. S.. Smith J. D.. 
Soko/sky I' .. Stokes H. '1'.. St.ro.u.on S. H.. 
S'I {(I 1111111 7'. A.. 5'//:11/1'0 7'.. Takagi Y.. 
TIIJII 1111., h i }'.. 'IiI kiu II III'!!. AI.. Tllkl'lill AI.. 

TIIJI'/:''/u R.. Tol.cto .4.. 'I IIkit II M .. 
1ill/llr!o Y.. 'lill/ukll 11.. r« II ul.u K .. 

1'lI.llllku AI.. 1'lI.fiuw· Y., TIIUIfI(!,' s. IJ.. 
TlIUIII'OIl G. IJ.. Till//IIJ,OI' P .. Tkiu.lu. L' I.. 
Tokuno H.. Tornidll '1'.. Troll sky S .. 
Tsuuesada )' .. Tsulsu mi 1\'.. lchihori L. 
Udo S.. (f/'III! II V, Won,!] '1'.. Ylulo 1<.'.. 
) '1/11/11 Illata ,U.. Ya.maol:« II.. Yamo:l/kt !\' .. 
Yany J.. Yashiro K .. }os!lIi H.. Zluohrr Y .. 

ZlJndei Z. . ,., "........... 

Self-(,o!l"i,,(ellt 11lOdd of extragalactic [\1'11

t.rino H1Ix frotu ('\'ulvillg blaz.u popularion. 

Neronov .4. .. Scnnl:«: D. ", .. , ,., 

ti 2H2 

i'\ 2W') 
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YCKO])C'lllll' 1·(l.'lIlC'II[[,IX KOC\III'[('CKllX ,IV'ICii 

[[;1 rjlPOIlT<' Ohj('TpO!r y,lajlHoii [JO..iTlbl B Hll)K

llI'lr KOP()[f(' ('O,iHII'1. '111//(('1> (', II .. {j1'(JC,HC

M) E. F. , ,... <) -±7 -1 

3il:lICTKH 0 KrU;[allCl' II ~Ial'lllnlluii rn.ipo.ur

naxnnco. K.1J,jft(:(~(}lj t: 11 .. Aln:mt'f,//Ou t: A. !) :)(j[ 

fIjlOLH'ph:a rllopH,IHOIr :"I'T\)]['[eCK()]~1 lla. uuu

IIIl f(R)-lpaIHlI',llWU 13 .LlIJoii![bIX CHCTl':IIaX I' 

I[\,lbCapml. A/illelll If. .1.. ;JJ/rJl!1W Tl. Jf.. 

.J[1/611.lf)ul1 C. II. ,., ,'..... 1IJ (j l:l 

3. Tnepzn.re TeJIa If A<11,Il,KOCTIf 

3.1 Paccesnnre H nOrJIOII~eHHe 'laC'ruIJ, u 

BonH, cncKTpbI B036Y)K~eHUH 

06paI'l!\IOI' I! II COOpaI'lI ~IOC' P,)('I [jH J<"I'PallC'lI uo 

KII,lIl1l)[\oii IlI1cl)()p~ral\lfl1 I! Ilpmlll,Il'IIIII' 1'[0 

B I'HI'KTPilX .\[[IO['OKlIaIITl)i\()i'O 5L\fP B T[\('P

,W~I w:re. 'Iotioe fl. E.. JIYIII)I/H. A. J. .... H 300 

Dpl'\IC!IHn~1 n('lI\IllTOI'lIKn BI'PU:-JTllOCTlI BbI

)Kllmll[ll~1 13 lIjlIIO,IU/l';I'IIllIl "H!)lj)('KTIIIlIIOii 

CPC,'\[,I Ilfll! 'lilXBaTC '!al"lll[l [Ia ,·IOB.VIIIKII 1\ 

CjJl'lIax C anoxia, 1['IIOii .\Il<jHjJ\"llICii. l11J.!'I//I

'{ceu n. E. .,." , '.' , ~ :JOg 

leneparursr IITUjlOn rnpxrouuxu n ~};\('I'IIrmx 

x n pan.nrst x HallOOT13I'\H'Tlrii B (,l'pCOp>ll[Urr 

rr.'!I'HKI'. KO.;7.\//}C'1I '" If. A .. AIII,·\IOIIOU E. A .. 
Euco« A. A .. Po.oc 0. JO.. .1jlIllC.AI.OU B. IJ.. 

[(JjJ/;VIIUU M. IJ .. Mvp·JU//1f T. lJ. ,.,...... 10 {i:\ti 

OCOO('llll0('1!1 II :II('X,\lIIn~I['1 I'('I[(')l,lIlIIII IIPiiT

pouo« II ",pynIx '!aCTllll Il nc-pui.rx '-)KI'

I[('Jln~II'HTax 110 :l<rWpHo~I.\' .uu roiv, TJ!>I

('011,1'.'11 /1, 11. II.. }CO/JlIII.fOUI! A. A .. IJI,II'OIl,

"II if AI. fl. . ..... ,' .. , ". , .. , , .... ' , . , 10 [)..j~ 

Hnnr.rc n\)('~le[[Il['lC aCll:lIIITlITIIKll IH'pmITIIOC

TIl Ilb!/](IlBal!ll}! IIjH! , l;lXBaTl' '1i!('TrIIl IIa :10

BYIIIKII B ('jJl',l<lX I' .utoxru.n.non ,\!](jHI)\"l!H,rr. 

AP.I'IIH'I('W IJ. E " .. ,.' " .. , ' 11 X'):\ 

3.2 C'rpyx-rypa, MexaHH'ICCKue CBOHCT

na, ~e(pCKTbI, pOCT KpHCTaJIJIOB 

KLI<111TOIW>1 ~IilrllOIllIKa, h,l/II {,/,Ol! }O. AI. ,:21 

11('I':w,'IOB,U[[[(' B,III~IIIIr}I nplI:lI(,('(,rr ,1(T"IIX 

'~,'IP~\('llTOB Ira ('](O:Ih/l';('I[[[(' KjJ,\('J)(Ii'1 .111(',10

KaIllHi B HIIKI',,!I' !l ('I'j)('opl': :1[0, II'K\', lHjHlO

;I!IlJa~1ll'[('CKO(' ~IO."\I'.i[[jlOBi![[ I [I', !TU:I,f'I// II ' 

('fJ l . M .. :JOfJFI f1. fl ".,.,." .. ",'. 9 \W, 

>+\3T 

Rim 

rptu 

jWK, 

mm 

Tcop 

HbL~ 

('ll( 

m.rx 

r:!/ 1 
(!J,Ub 

cnq 

/','lJf! 

Pl';m 

Bl,IC 

ZI(;c 

eTIp 

MU1 

u III, 

?lIu;.(1 
n!HI 

.tstp 

I/U/\; 

ATO~I 

SiO 

ILIa: 

ca, 

ILu, 
jJUH 

1\ [0;1,\ 

('TP! 
,10'11 

jJPX( 

ut« 

3.4 I 

Cncp 

I'C:IC 

too 
COlli] 

supr 

'1'1'\[[1 

Jl5l,l 

111':11 

3.5 I 
'rypa 

AT()~] 

lie;. 
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n, Il!~IIIIJ(' l\Jill!:I[ll,ldicTllll/i IlIHO\',I',I('IUlii r 

I'jla11l1lwii [la'tW'''1 IH','I111l('iiIlblX qll'" I' 11('

jWK,'II(I'I('I[IJ(':I! Ilil <]HI]J'\IIIj)(I!lilIIII(', IIIKi\,,][Hl

na uut.rx 1'01' ['IJ;IIllIii, CUlo(Jrn'I(/lI,O C, E, 

TI 'I 'jWT 11'1('1 'EI J(' I II '1',II',IOB,\lIIll' ~IT:lIH, ipa. II,
jG]	 IIhlX 1!l\',I.ll'IWIIllB :'I [ II ('I>!I (\II u. \In, I"':) 

C IWIIIl.II, lllB,1 II 111''\1 III'jllIO,III'J('I'EIIX rpanur
ui.rx \1', [()I;IIii, Ilu/it/!, .\1. X .. COII,/ 1\.. Hac

!',I/ 1'., .\11I/; II .-1" MII,ll/rlill II. ."" 11) 

(Lli\ ;bl lVI-,C[ IIOBOI' l'I''\It'iil'BO 1"ljlOIl.,ITbTX 

(,IWp.'\I'I[l\'K'I\'jl, 1\0('1/111110" :\T. 1'.. ('OJ/}Ii/lll,

i.c«, C. II .. rul'l t ; ,I. II. ......... .. ...... ' ]ll 

PI" li\l'(,illlll~1 II TCII.IO-

Bbl(' 'ltjHjWIc:'bl B ,\ I ('Til. I. Ill'ICI'I';U,\! I'T(,K,'lC' 

Zrli-,('UI,',"ii[IIA1111 IIIW, I(' IJCU, uropo. llloii u.r.i

I'TII'[(,(,lmii ,l('I]JOjl,\r,\ 1(11II, A I/io/lllli I', B" 

,I/III/)l'0rjio/loh 10. 11., I\'o()f',./u; If. II .. Xo

/lillo' n, .I, ........ ' .. ,.. , ......... 10 

\ IIUI '. III] H JIm I [II(' jlm"I'~I.iKI'1111;1 '''(',...lIIO-II.''\' 

ru nout.rx l"llIOh:OIII ,\K I'UB '\I('TO,UL\I :dO,'H'K\" 

,I;lpIIOii .llllli1.\IIIIc:II,.J,OI'Ulo'IW c..1. f{O,ICCmo 
IWIo'O(J C. n. ('O,/I!jlo'lli/ .i ;\1. 11 

f\TO\II"nI II "),II'I,TjHHIII,nl l'I'pn,T,\'jla 1I,I(,TlOK 

SiO" [[I"I.\"l('llIlbIX (' 11I''1ll1Ilb10 P,O,IO]HI,11101r 

HIiII,Ibl "J, [('hT\!Oll-[IIIIc:,IIJT]JUIIlIOI'O jl(' «irt.ur

I',\. JlI !l('I,(I,W" T. B.. J[I',r'lIh',W// P. ;\1. X .. 
~09 

A,IIII" B, W .. 1'!)III1,1I/Io'IJ B, ,I .. JlpOUJII-

l'U!! If. /I. , .. "",..,."" .. , L~ 

~lu.I,\', IlIjlOBaIIlI[,II' II 1[1'('up,n,\I<']Jllbil' ('I:('PX

1"1 P\'KTY]Jbl ;\TU"[[[O-[;;\KilIIl'IIUIIIIU,U .\'[lllP}I

~'IO'WIIII;I B 1\'['I,II.'I,\ln,IIX 1"\(JOILlilX 111'

]WXIUIIUX :1[(,1,\, I. 111I1, /1'01'11111/10'0 ,11. I~, 

WII/"/; c. IJ, ...... ..",.... 1:2 

IIpf'I!.'\U'ITIl/lili' ,lj1,'II,JlJIIII,/I, 

Icuoparu»: nropoii l'ilp"II)lIII[,ll B ,\Iill'('llllilX 

KllP;l.'IbHhTX TIiIIlOOTIWj>I"TlIi'i B 1'l'jll'Op;1I10ii 

1l.1('I[K(', l\o,LIII,/''' Io' 11. A .. i\!1I,\WHO!i F, A.. 
E.){IO[j "I. /1.. r"<"IJ(J 0, EO.. ,ljill/f ,IW() B, IJ" 
I'0Plo'/I/f()(; .\1. IJ.. JII/VJilI/O T B, "", .. " 1() (j:\() 

IIC'Wj>Kil.'I'!II)(' j>(,TlTT'I'1I0H('KoI' ]Ji\I'I'(';llfTI(, IliI 

u.rauapnox: 11ll)(,(\lo, Illr[II:~I10'" ,\I\',II>TIII',IO(,. 

TI/,ml/m! A,	 .11. """ ... ,."", 11 K:21 
ATO,\[I1,\;;1 II -). [1'1, rponua» 1"1])\1, r\']la II. [('IIOK 

SiO" IIU,-I\"II'IIIII>IX I' 1I0\!()[11I,Ill BO"OjlO,1I10ii 

u.r.rixu.: '-J:WI-::T(JIIII-IlIlE,IO l'jlOTIIIOI'O jWlOlli\I[

('il. [J,p(,[jll,/()" T IJ" ][1,1'1110',111/' t: u. X., 
il/lIl1; B, III.. IPilll,l'IIIo'O B. .1.. l l poco u-

PUi/ 11. II. , , , 1:2 Ill8:3 

4. I10p5I,L1pK, 6cCrrOp51)l,OK II cPa30

Bble nepexoju.r B KOH!~enCIIpouaH

HbIX cpcztax 

4.1 Heozrnopozun.ro. ncynopanovretrmao If 
qaCTIf'IHO	 pa3ynOp5I,ll,OqCIIII bIC CIfCTCM bI 

13jll'.\II'I1I1inl iLI'IL\llIIUI'lIf"l B('pmIT!IIH'TII /:[,1

,1.;{[BilllJU.1 B II (JII 0,111,1,('111111 '~tjHlwK IIIBIlo[i 

qW~II>1 upu ')ilXn,II'(' 'Iill'!'llil llil ,[(JIJ,\'IIIIc:II Il 

cpc.iax I' iIlIO'\liI,II>IIOii ,1I!()Hj),\"1l11'ii. /1/1,1'/1/1, 

'(((Ii IJ, f.:.	 "",.'""""""""., 
~IIJ, [I' K\',I ~I]J I IO-,...l11JJil,\ II 1'1('1'KI W ,\IIUI',IIJllIlI\,\

IIIIC C"I'CIc:, IOBiI1II1;[ III']H'OX, ra:«. 11'111101 0 ]J"\('

JJ. 1<)11,\ ZI' .'\1J, A', U{(j/JUlh' (.'. C.. Ko. WIIW-

Ull ..7. H. :3]-1
CkllO('IIIIO(' I'll 11 '\I('XilIIII :,[1>1 T'I'III'jJ,\II,I111 IIl'iiT

[HJIIOII II .I(J\,[,JI.'\ '1i\.l'TIIl! II II(']JB!.>IX ")1,('

I1C]J11.\1I'1I1;\X 1[0 ,laWj)I[Oi\[y CI111'[("l\', nl,/
cOII,Io'/1i' IJ,	 11.. /1-Oj)U/1,/I)w/.1. ,I.. BII/I'U",

IU (i,F; 

]lUIII>IC' B]W,\II'II1JI>IC' ill'II\IIII'OTlIl';11 IH'jlO~ITIIOI'

I'll BbDI·.:JIBiIlIII~1 1lPllli\Xllall' '1i1('TIIII ua .ro 

n\'lIlKI[ Il !'lll':U\X I' i\1I0,\1<l. II,1I0ii .lll())I[l\'llll'ii, 

.1/u'lffi 1f t t ' ( )	 H. I",~. II K'):~ 

OCOOI'IIIII)("III II,II!)IIIII~I ,lI'tjWI,TUIl (' I jl\'1,

T,V]J[,I 11<1 ~Ijllj)('" I 101 I,O]J]JI', !)[WIII II [l')illl 

,\IO.lI'lrl'I'Bllll IHIX]J('BI>IX I\(JIO\'''"II'IIIIii B 

TII']Jil B IIU[WCIIOi'i nI"':T-, lllll,I:I[ II Jc:I' ,IBy'\II']JIIOi'r 

.YY-HI),ll'lll. 1Ij!,/jlhllll,1)1i Ii. IJ.. /IjiljlhllJ 

),1)1, T7. 11., !lUI/I)I; II, (', , , , , , ' , , , " Ll 1'1' I 

'j:II'Ic:T]JOIIllilll I' ['P\'[,T\'Pi\ II "J,II'Ic:T]JOIlpO];IU

IIOCTI, 1II'\'IIO]JlI.'IO'II'IIIIOl'll Ollll<ljJlIOI'O l'II.Ii\

Bil A1-,. HI' II PelJ\lhilX f';, 1<\(' II'[JIIOI'O III),...lXU. [il 

J:I~I ~IU,...l(', 111 X,IOi),qU'1. 11/1 leI) uu«, C, fl .. 
OJ!. WI, 10. ('.. :fU()1I II t.o« B, ,I. , .. .. .... 11 I) I(l 

(j:2(i 

(j:):2 

(i(i-l 

1\0,1\ 

[08:3 

]l!<>.;D 

('BI'!IXTI'J(\"IIIii :1111' B 11I',\la III'I('I'KIL\I il~PO

1'(', 1(', ~'{.\IIII//Pilf (, Il, IJ.. CO, I r}" I/U)(, .1. "1., 
}{)/)IIU .1. II. .... , ........ ,.. 

Cornpositr (ujlulogi(,ill llhjl'('h ill (opulugil'il] 

~l1pI'l'lluid~, I '%/'/A' c. I:', 

'I 

'I 

'1'1'1" I [(']l;\TYjll 1,\;1 1;1[1111'11'\11 )(''1'1> lIil P;\;\ II , I'jlil 110

jl;I.IIc:il 1[1l.l;Ijl![oii I1J;nbl 

111'\1;\ l'II'II'('[m~[ ;njllll'(', [I'. 

""UI,UI'U :lIL" 

l/l",\1/1.II II. "1. " 
B 

'I 

:21 

3.5 HW:1Kopa3J1WpTTbIe 

'rypa If T. /\. ) 

CIfCTCMbI (CTpyK

ATO,\III[,[I' .\[IU<,,1I1 IIIJIWPX1l0('ll'ii Sit 110)-,', " Ii 

11 (;1 '( [ III)-1'( 1() / .'11, )f\.O'll/h' I', ,1. ,Ii 

(j 

]'1 

:)'1 

:).'i'l 
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III)CJ.~U''ffI) I, "I, iI i!1.:0 ,JUrl/J,;/, I, 

(f!rl.WTp IIpO Bi1l1 II iUI ~IO,lC'.·ll, ! !Ol'TCil C 'IIIC'.rO~1 

rOCTOHIllIfi CllllHil II = ,I u a 'fpC'yn).II,IIOIt pC'

IIIPTK('. l\'i!p(}aHOfia jI I'.. AIyp!lw.JIJ.('IJ A. K.. 
I'u.Ha.J(J.II()IJ A1. 1\.. Alu,'o.McdlJ(j .~1. A .. TILI!-

Cli T. /1. 

;ICKOPlIPOBilIlIIil}! IUIlHrO!3cKil.}! li('II0'IKil D 

~liJl'!rlITIIOId rlO.IC'. IJ,yuapcu E. c.. f{W'CWI-()" 

JlbI IP. A. 

J2 109;) 

12 ]]2:) 

4.2 J\1arIlcTIf3M, fIbC30- If ccrIlCT03JlCKT

PIf~ICCTBO 

KUalTT013a}1 KplIHI'l('cKmT .muaxnnca II I'K('n

.111111' IJ 1)JIII):dl'plll,IX alll'lIll)('ppO~lill·lIcTliKax. 

)J{C.,llJ[Jr u A. 7-12 
1\1aflllITTIhlii !)FlOIwlIc Il KO.l.l(,KTIIIHlhTX TTapa

~lilI'lIf'TlfKilX C Il(I'J1Pl:l>l\l CIII'l(TPO~[ Dlnoy:>K

,l('ll!Ifi. /:'/([.31.'00 B. II. 7 :j7 
<, Tpl')TO.:Tb II bTti» illlTlllt)('ppo~rafHcTll K 

R bF('( l\loO 112 I' 'm~II'U\('mll'~1 [WMilllTlITIIGTX 

1I0110B. CU,'/J)UII/()IJ T A .. CU.J'pnJI/()(J 10. A .. 
COI/ClIl(I(i .T. F.. r'.HIIP/(Ofi A. 11. 7 Ti 

130 16.\')K,«' I1III' T('p,\I'('pILCIII,IX 1\liU'1I01l01l 11 illl 

TllIlwppO,Til flllTTH t.ix lTiIlTOCTp\'KTypax: Teo

pmT II ·~Kcm'pll'[l'TTT. enffJII//. A. I'.. HII'/,:II
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