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I, B B e 11. e .!I H e 

CymecTB8.!!Bol! 'IBPTOI! KaCKa.ttBoro nponecca, pa3BHBa10merocH npa npoxo:m.ae.!IHH sneK

·Tpo.!loB BbICOKOIJ: a.!leprHH 'I8p83 B8Il{8CTB01 SIBIJ.Sl8TCSI BanH~e 3.!18~T81J.b.!lbIX ,J,n10KTyannl! 'IHC

na 'ISCTHD: B nHBHe, CBSl3a.!l.!lbIX co cTaTHCTH'J8CKSIM xapaKT8pOM B3aHMOJJ.8llCTBHl! (po:m.ae.!IH8 

nap H TOPM03.!108 H3nyqe.!1He), npH KOTOPLIX npoHCXOJJ.HT oonbmaH nepen.aqa aHeprHH, 

. /1/ 
CymecTBYJOIIISSI KaCKaJJ..!18H TeOPHH JJ.OBOIJ.b.!IO TO'IllO (no Kpal!.!!el! Mepe, npH 0011.bIDHX 

aHeprHHX 'JaCTHD: H IJ.IJ.!I B8Il{8CTB C MaJJ.blM Z ) OnHCL1Ba8T 31J.8KTpOHJJ.o-«pOTOlI.!lbil! JJ.HB8Hb B 

Cp8JJ..!18M H no3BOJJ.Sl8T onpen.enHTb TaKHe ero xapaKT8pHCTHKH, KaK cpen.Hee 'IHCIJ.O 'ISCTHD:, 

pacnpen.enea:ae 'I8CTllll: no aHeprHHM H T,JJ.,, a TaKJK8 11.aeT B03MOJKHOCTb Ka'I8CTB8lIHO npoc-

/2 3/ 
nen.ll:Tb xapaKTep ll:3M8H8Hll:!1 ,j,moKTyannl! B 'IHCne '!aCTIID: C Tonm1mol! B8Il{8CTBa 

1 
, On.na-

Ko 11.0 H8CTO!IIl{8ro Bp8M8HH He pa3BHT M8TOIJ. pacqeTa 11.HBHeA, no3BOIJ.H10Illll:l! onpen.enHTb ae-
x/ . 

po11T-~CTHbI8 xapaKTepHCTRKH 11.HBHeA ; ,J,n10KTYllllHH 'IHCna 'JaCTHD:, KOppenHD:HH aTHX ,J,nJOK-

TyanHll H 11.P, 

3HalIHe B8pOHTll:OCTHb!X xapaKT8pHCTHK 11.HBHOl! H800XOIJ.HMO HO TOJJ.bKO IJ.IJ.H_nocTpoeHHH 

nonnoA KacKaJJ.HOll T80;>HH - OHO HM88T H npmrnan.Hoe 3Ha'l8HH8, TaK, n.aH!Ibi8 0 ,j,nJOKTyaD:HHX 

~cna aneKTpOHOB Ha pa3ll:b!X rnyoH.!laX pa3BHTHH 11.HBHH H800XOJJ.HMbl 11.IJ.H perue.!IHH BalKHOll Me-

Tol1.H'18CKOA 3aJJ.a'IH 00 a,j,,j,eKTHBHOCTH 11.eTOKTopoB y -KBaHToB.H aneKTpOHOB ( y -cneK-

TpOM8TpoB, y -TeneCKOIIOB, .. npooeJKHb!X' TenecKonoB IJ.11.SI aneKTpOHOB H 11.p.). CBen.e.!IHH 

0 pa3opoce nonnol! aHepr1m, BbIIJ.81J.H8MOl! '!aCTHD:aMH 11.HBHSI B TOJJ.CTOM cnoe B8Il{8CTBa, HnH 

0 ,j,nJOKTyaD:HHX HHT8HCHBHOCTH qepeHKOBCKOrO H3JJ.Y'I8HHH, HcnycKaeMoro qacTHD:aMI! 11.HBHH, 

Bcnonb3yJOTCH npH KOHCTpyHpOBaHBH Cil8KTpOM8TpoB non.!loro nornomeHBH H nHBH8BblX HCK

POBblX 11.eTeKTOpoB, IIlHpOKO npHM8HH8MblX cel!qac B onbITaX Ha ycKopnTenHX. 

Caen.eHHB O BepOHTHOCTHblX xapaKTepHCTHKaX nBBHel! MOryT Ob!Tb nonyqenw aKcnepH

MOHTanbHbIM n:yTeM nnoo B p03YJJ.bTaTe Mon.enapoBaHH.11 KacKan.noro nponecca M0TOJJ.OM Mon

/8/ 
Te-Kapno • B nocnen.nee Bp8M.!I IlOHBBJJ.HCb 3KCI!8pHM8HTanbHbi8 paoOTbl, rn.e npHBOJJ.HTC.11 

/7 8/ 
11.aHHblO O 'PJJ.lOKTyaD:HHX qacna aneKTpOHOB, Bbl3BaHHblX aneKTpOHaMn B MOJJ.H B CBBHD:8 

1 
• 

IlaHHbl8 X<e O .TaKBX xapaKTepncTnKaX nHBHel!, KaK KoppeminBH ,Pn10KTyanHl! II 3aBHCHMOCTb 

,J,moKT:i'.'.lllHJ1 noTepb aaeprHH nHBHSI OT TOIJ.IIIHHbl nornOTHTem,, B IIB'IaTH. IIOKa OTCYTC'rBylOT. 

/4/ /5/ 
x/ 3Ta ::,a11aqa paccMaTpHB_anaCL <Pappa . H T.11nKnHwM • 
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Uen&10 uaeToBme8 pa5oTbl gBJignoe& neeneAonaune ¢n10KTyauu8 R Koppengun8 ¢n10KTya

unli B nHBHHX, Bb13BaHHblX B eBRRU0 aneKTpoHaMR e aueprneli OT 46 AO 380 MaB. 

2. I1oeTaHOBK8 aKenepRM0HT8 

nnn neenenoBaHHg aneKTpouuo-<!>oTOHHblX nnBaeff nenonb3oBanae& KaMepa Bun&eoua co 

/9/ . CBRHUOBbIMR nnaeTRHSMR • :3KenepHM0HTbl 5hlnH UpoBeA0Jl'.bl aa nyqKe aneKTpOHOB eHnxpo-

. 1rnKpoTpoua na5opaTOpHR ,u:tepab1x· upo5neM OHHH. KaMepa Bnn&coaa 5bma .o5nyqeaa aneK

E O = (880 + 20), (280 + 15), (180 + 10) a (46 + 5) MaB. MeTO-
- - /9/ - -

pa5oTe , rAe uayHanueb epeAHHe xapaKTe-
TpOHaMR e saeprHHMH 

ARKS naMepeuuli onneaua uaMR B upenhlAYmeff 

pneTRKH nnmreil. 

nm, neenenoBSHRSI ¢.n10KTyaunil nRBH8li 5blnH oTo5paHbl ¢oTorpa¢nn, ua KOTopbIX pae

eTo.11Hne MelKAY eneAaMR BXOABIURX B KaMepy aneKTpOHOB 5bmO AOeTaTO'IHO 5o:IbWRM, 'IT05bl 

nRBHR Morna 5b!Tb aanelKHO paaAeneHbl. nmr E0 = 380 MaB 9TO paeeTO.IIHR0 5bin0 Bb15pa

pa3AeneJIR0 eoeeAHHX nnaueif no Beel! nnnne KaMepbl. 

MelKAY enenaMH nepBR'IHblX aneKTpOHOB 5bl-
HO paBHbIM 60 MM, 'ITO o5eeneqRBano 

nng M0HbIDRX aHeprRli MRHRMan&Jl'.00 paeeTOgHR8 

no npRHSITO paBHblM 26 MM, 'ITO Aano B03MOJKHOeTb pa3A0llRTb eoeeAHR0 nRBHR no rneeTOr0 

2 
npoMelKyTKB. ( 22, 7 r/eM Pb ) • 

l{Heno oTo5paHHblX 
TaKRM enoeo5oM nRBHeli eoeTaBHno nng yxaaaltHbIX Bb1me aneprnff 

¢OTO-
426, 264, 808 II'. 268 eoOTB8TeTB0HHO. 05pa6oTKa eneAOB aneKTPOHOB aa nony'leHHblX 

rpa¢1rnx nnaneli 5bma Bbmonnena e nenon&aoBaHR0M TeX JK8 KpRTepneB oT5opa, 'ITO II'. npn 
/9/ 

necne,:ioBaHHH epeAJIHX xapaKTepReTRK nnBHeli • IlpR aToM aaeprng o5peaaang eneKTpa 

BTOpR'IHblX aneKTpOHOB E eoeTaamma OKOno 1 M aB. 

8. $n10KTyanHH noTep& aneprnn 

PaaBRTRe KaeKanaoro npouecea npn npoxoJKAeHRR nnBHg qepea BemeeTBO conpoBoJKAa~ 

eTeSI 5bieTpOli noTepeli aaeprRR nRBllSI. IToTepR aaeprRR u ( E 0 .•I) nRBHg, npomeArnero B 

BemeeTBe paeeToHHne 
I ( HaMepeHH00 B paAHaHROHHblX 0ARHHUax), eBH3aHbl e qnenoM 

aneKTpOHOB B nnBHe N ( E O , E, I) ene!tYIOIDRM eooTHOmeHHeM: . -
U(E

0 
,t) = t J N(E

0 
,E,t')sc0(1')d1'/p(Eo ,E,t'). 

0 

( 1) 

3Aeeb l -KpRTll'.'18eKaH aueprng, 
s~-yepenaeuuoe no enenaM aaaqeune eeKaHea yr

/9/ 
na paeeeaall'.g aneKTpOHOB B nnaue aa rny5nae 

p.(E
0

,E, t) yqnTbIBaeT BBeneane 

aaeprRR o5peaaHll'.ll eneKTpa BTOpR'IHblX 

nna MHOrRX npaKTll'.'18eKR BaJKHblX 

nomeaHR, nHBH0BbI0 HCKPOBbl0 KaMepbl ll 

aneKTpOHOB. 

aanaq (qepenKoBeKne cneKTpoMeTpbl nonuoro nor

np.) npencTaBnSIJOT RHTepee ue nonnble noTepn (1) 

4 

( onpeneneune KOTOpblX .IIB~~eTe.11 TpYAHOli aaAaqeff, T.K. B nRBH8 eoAeplKHTe.11 MHoro Mano-
' /9/). . 
saeprH'!HblX aneKTpOHQB , a Ta qaeTb llOTepb U ( E o ,E , I ) , KOTopag BbIAengeTeg B 

BemecTBe aneKTpoaaMR e aaeprneli Bblme nopora.o5peaaan.11 E. B aTOM enyqae cooTHomeHne 

( I) ynpomaeTC.11: . --
U(Eo ,E,t)-t fN(E 0 ,E,t')sc/J(t)dt'. 

0 
(2) 

BennqRHbl u 5blnu.Bbl'IReneHbl Haw.a ann aHeprnn E 0 ,. 38011 45 MaB. nng KaJK-

aoro mIBHg HHTerpan (2) Bbl'IHCn.Hitcg llyT8M eyMMHpOBaHH.11 UpOH3BetteHHg 'IHena aneKTpo

HOB B llpOM0JICYTX8X M0lK.!lY eBHlllI:oB:r:iMH .nnaeTHHSMH Ha nonycyMMY TonmnH nnac:THH, o5pasy-

lOIUHX npOM8JKyTOK. Benn'IHHbl oc 0 (I) 5blnH onpeaeneHbl Ha OCHOBe H3MepeHRli npoeTpaH-

eTB0HHblX yrnoB 0 cneaoB OTHOCHT0llhHO OCH nHBH.11. 

Ha pne. I npRBeaeHbI nonyqeHHble pacnpeneneHRSI '!Rena nnBHell no B8llll'.'IHH8 U nng 

aHeprHH
0 

380 Man.. KaK BR]tHO H3 aToro pnczHKa, e YB0llH'l0HH8M rny5HHbl pa3B11'.THH llHBHg 

paenpeneneHHH CTSHOBgTC.11 5onee Cll'.MMeTpH'IHblMH, a OTHOeHT0llbHble ¢n10KTyau11n noTeph 
2 

aHeprRn yM8H&ma10TClI. TaK, npn t a 10,2 r/eM nonymHpnua paenpeneneung eoeTaan.11-
2 

eT 86%, a npn I a 49,8 r/cM - 80%. nng aHeprHR E O - 46 MaB nonymHpHHa pae-
2 

npeneneHHg HOT0pb llpH I - 22, 7 r/eM ( 'ITO eooTBeTeTBY8T nornomeHHIO 00% aaeprnn 
. 2 

nHBHH, TSK JKe KSK II nng E O = 880 MaB llpll I .. 49,8 r/eM ) OKaaanaeb _paBHOli 80%. 

CpaBH0HH8 3TOli B0nH'IHHbl C nonyqeHHOli npn Eo 
-½ 

pacnpenene11ng - E 

880 MaB, noKa3bIBaeT, 'ITO mnpnHa 

4. $n10KT}'8HHH 'IHCn~~E311:TIJ.OHOB 

BepOHTHOCTH W N ( E ,E, I) perneTpaunn N aneKTpOIJOB Ha 38JlaHHOli rny5HH8 nna-

HH I 5blnu onpeAeneHbl nyTeM C'l0TB '!Hena enenoa B npoMeJKyTKSX M0JKAY nnaCTRHSMH 

Ang KalKlloro nHBHst. Ilony'leHHble aaaqeJJRlI BepostTHoeTeli npnBetteHbl a Ta5nune I. KaK BRA-

11O 11'.3 puc. 2, B o5naeTR no M8KCll'.MYM8 KaeKSJtHOli KPHBOli R B M0Hbmea CTeU0HH B paffoae 

MSKeHMyMa OT'leTnRBO npoHBnsteTCH acj,¢exT Bb!AeneHHH BepOHTHOeTeli peraeTpHUHH nHBHeli C 

H0'{0THblM 'IHCllOM aneKTpOHOB. SToT "qeT.e_o-He'leTHblli .. a#eKT BnepBbie 5hln OTMe'leH 
/10/ 

Bnn&eOHOM R eBH38H e TeM, 'ITO UpH KOHBepeHR y -KBaHTa o5pa3yeTea napa aneKT-

poHOB. B enyqae nHBHeli, Bb!3B8HHblX y -1!:BSIJTSMH, 3TOT acp¢eKT Bb1paJKaeTCH B npeo5naaa-. 

HRH nHBHe8 c qeTHblM '!HenoM aneKTpOHOB. 

Ilo M~pe paaaHTHlI nHBHH H npo5neHHlI ero aHeprnn uapgny e o5paaoBaHHeM nap n TOp

M03HblM H3nyqeHH8M CTSHOBHTeB eymecTB0HHblMH HOHR38UHOHHbl0 UoTepn H Apyrne npoueeebl 

B38HMOA8lieTBHlI y -KB8HTOB H aneKTpOHOB e BemeeTBOM, npHBOAlIIUHe K neqe3HOB0HRIO 

.. '10THO-H0'10THOro .. a<jl¢eKTa. Hann'!He 3TOro a¢¢eKTa HBnH0TClI OltH08 R3 oeHoBHblX TpynHoe

Teff npH TeopeTR'!eeKoM onneaHHR nRBHH Ha Manb!X rny5naax ero pa3BRTBg. 
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llmt OilllC8llHSI 8KCIIep11Mel!T8.1IbllO IIOJIY'tel!l!bIX 38BIICHMOCTel!: W N ( E O , E , I ) Mbl IIO-

pacnpeneneHH0 Ilyaccoaa (pnce 2} e PacxolK!leHDe MBlKllY aTDM pac

aepoSITHOCTSIMD oco6eHHO B8.IIDKO B o6nacTD M8.1IbIX TOJillllllle B 

xpnaoil pacnpeneneHDB Ilyacco11a ynoaneTBopuren&HO cornacy-

IIbIT8.IIHCb 11cnonb30B8Tb 

npenenen11eM II aattneaabIMH 

pai!oae Maxc11MyMa xacxanaoi! 
axcnepuMeHTaJibllbIMH naHHbIMII, on11aKO aa MaKCHMyMOM pacxoJKll8llH8 CHOBa yB~IIH

Ilyaccoaa H8 MOJK8T 6&1Tb HCIIOIIb30Ball0 AJISI onH-0TCSI C 

CKOJibKO-llH6YAb aaa'IDTeJibllOM Dl!T8pBane 1. 
'IHBl3BTCR• TaxIIM o6paaoM, pacnpeneneHne 

cal!HSI lj,JI101tTYan11i! 'IRC.118 qaCTDll B JIDBHe B 
/4/ 

Hcnon&aoaaHHe pacnpe.nene1111R 4>appu AJIR onucaHHSI <j,nroKTyanui! nDB!lll npencTaMR-
/7 / 

eTCSI eme MeHee onpaanaHHbIM, oco6eHHO Ha MaJI&IX TonmuHax e 3To pacnpenonel!De nonyqe-

Ho nnR aec&Ma ynpomenHofi cxeM&I xacKanHoro nponecca. CxeMa 4>appu urHopupyeT paanH'IHB 

M0lKAY aneKTpOHaMH H <j,oTOH8MH D npeHe6peraeT HOHHaanuoHHblMH noTepSIMDe PacnpeneneHDe 

cf>appD onpeneneHO TOJibKO AJISI 3H8'18HDi! N > 0 H He oTpalKaeT 'qeT!IO-lle't0Tl!Oro' aq,<j,exTa. 

llnR OllDC8HHR <j,JIJOKTYallDJ!: JIHBH8li 118MB 6bIJIO HCIT0.1Ib30B81!0 pacnpeneneHHB, OllHCbIB8IO

mee nnaeHb rrpH noMomu nayx 
H83aBDCIIMbIX pacnpenenel!Di! IlyaccoHa, KaJKll08 113 KOTOpbIX 

TOJibKO nnSI qeTHbIX (HJID l!B'teTHbIX} aHa'tBHHi! N 

onpelle.lilieT B8.IID'IHllbl WN(E 0 ,E,1) 

llJIR J!B'teTHbIX N 

D aHanorH'tllO nnSI qeTHbIX N 

•·-f 

2 I+ I ~I 

WN • e 
(a 

I 
l / l2l + l) \ , N=2j+l 

HopMDPYR aTo pacnpenenenue, no.lIY'JaeM: 

21 + I 
a(a1l /sha 1(2j+l)I N = 2j + l 

21 
(1 - a)( a 

2 
) / cha 2 ( 21) ! , N = 2 i • 

(3) 

(4a) 

( '16) 

caSiaana co cpenHHM aHa'tenueM ( N 1 ) 
'tHCJia aneKTpOHOB B JIHBllSIX C 

Benn'lJIHa al 

H8'18THblM '{l!CJIOM aneKTpOHOB COOTHOilleHDeM 

AaaaorHqHO .nnSI "qeTHhrx· nnBnen: 
; 

N I = a I ctha I • 

N
2

=a 2 tha 2 , 

B pacrrpenenen1111 (4) onpenenReTcH axcnepuMeHTanbHO. 

(5) 

(6) 

TTapaMeTp cMenrnaaHnR a 

Ha pHCe 2 npHBeneHbl 'qeTHbI8' ·II 'aeqeTllbIB' pacnpeneneHDSI (4), COOTDeTCTByJOmDe 

axcn,epHMOHTanbHO nony'leHHblM BeJIH'IDHaM W N • KaK Dl!llHO 113 STOrO pncyHKa, pacrrpene

neane ( 4) ynoBnB·rB·J;:>HTenbHO OllRCbIBaeT ¢1110KTyanHH 'IHCJia a11e1tTpOHOB B nHB!le ua acex 

6 

rny611Hax ero paaB:e:TBHe Oro1Ib ge xopomee cornacne 6bl.1Io nonyqeao :e: np:e: aaeprmix 

E O a 23:1 :e: 45 MaBe Kax. noxaaan:11 npoaeneHH1!e Ha MI p&C't8TbI1 pacnpeneneHHe ( 4) xopomo 

OIIHCbIB48T TaltlK8 <j,11101tTyaJlllB q:e:cna 81I8ltTpOHOB B CDDHne, nony'teHHb18 np11 HCCII8llOBallHH 
/7/ 

JIRBHei! B nponaaoaoff KaMepe • 

Ha p:e:c. 36 npnae.neHa nai!neaaag B naCTOsrmei! pa6oTB aaBDCRMOCTb aen:e:'tllll a 1 :e: a2 

OT TOnmRHbl npn E 0 _ a 330 MaBe CoaMecTao c aai!neaaoi! aaa11cnMocTb10 napaMeTµa 

a OT ( p:e:c. 3a) ~yaxnun a 1 (1 l u a 2 (1 l naroT onucaa:e:e <j,nroK-ryanui! 'IHcna 

anexTpOHOB B IIDBH8 aa Bcex TOII!IlHHax 

5e Koppemmuu <1>n10xTyan11i! 

4>11101tTyanuu 'IHCJia aneKTpOHOB B IIDBH8 Ha aanaH!!Ofi rny6nae ae HBIIHIOTCH H83aBncn

MbIMR, a KOppennponaHbl C <l>nroKTyanHSIMH •'JBCII& aneKTpOHOB Ha M8HbIDlfX rnyoDHaXe 3aal!lf8 

STlfX 1topp81IHIIlffi HeOOXOlllfMO np:e: coa.rtaHHH MllorocnofillbIX C't8T'IDKOB aneKTpoHOB If y -

ICBaHTOB1 JIDBHeBbIX DCKpOBbIX KaMep II Telle 

Koppensrnnu <l>nroKTyanHi! B IIlfBHsrx yno6Ho xapan:Tep11aoaaTb ,j,yl!KnHefi W Kl/. E0 , E, t 0 , 1), 

onpenensreMoi! KaK B8pOSITHOCTb 3aperHCTpHpoBaTb N anexTpoaoa Ha r11y611ae , ·8CJIH 

Ha rny6uHe 10 6&mo aaperucTpHpoaal!o K aneKTpOHOBe 3Haqeam1 W KN (E 0 , E,10 ,1) aattne-

Hbl l!aMH nnsr 'I8TbipeX aaeprHl! nepBD'lHbIX aneKTpOHOBe Tax lKe,xaK If BepOSITIIOCTB 

W N ( E o , E , I ) Olllr xopomo OllRCbIBaIOTCSI pacnpenenell.!ISIMB ( 4) • Ilony'£8llHbl8 npn 

E 0 ~ 330 MaB al!a'!eansr napaMeTpoa a~ , _a~ 11 ak , xapaKTep1ray10mnx aT:e: pacnpe-

neneansr, np1raenellbl Ha 
k k 

a 2 :e: a OT 

~ 

puce 4. ITpn Tpex npyrn:x aHa'teHHHX E0 

DMeroT aHanorD'IHhII1 xapaKTep. 

3aBHCHMOCTH 
k a, 

Kax BRUHO D3 pDCe 4, noaenel!H8 IIDBHBH, lfMBJOllllfX pa3nH'lllbl8 3Ha'leHDSI K . , CY.lllBCT-
2 . 

B8HHO pa31Ilf'ta8TCH TOIIbKO Ha paCCTOSIHlfD 6-8 r/ CM OT TO'IKR I • nalKB B CIIJ''tae 60IIbIDlfX 

<1>11ro1tTyan:e:i! Koppe1IS11llflf <j,nIOKTyannll B IIHBHSIX oKa3bIBaJOTCSI cymecTBellllblMB ·n1rmb· Ha 

paccTosrHBH oxono onHol! pannannoHnoll enaHHllble ITono6Hoe aaryxaHue xoppengnni! RMeeT 

MeCTO lllIR BCBX e:ccnenoBaHHblX a11eprni! Eo • 

non01IlllfTe1Ibllbie CB8ll0llHSI O KOppellrutlfll $1IIOKTY81!DH B IIIIBHRX MOJKOT .rtaTb COilOCTaB-

neane ,j,nJOKTyanHft D TO'IKe 

He.trne KaCKallHbIX KpHBbIX 

lo D cpenHero '£Hcna anexTpoHoB Ha r11y611He 1. , T.e. cpaa-

N k ( E0 ,E, 1 0 ,t) ansr IIHBaei!, KOTOp&1e HMBIOT na rny6nHe 10 

pa31ID'l'.llOe 'IRCIIO aneKTpOHOB K . KaK BRllllO 113 pHc. 5, pa3nD'IH8 B B8nR'IRHaX Nk cy-

mecTBenno crna:>knBaBTCSI aa pacCTOSilllflf OllHOli panHaIIlfOHHOH enHHDllbl OT lo • OnaaKO BIIlf

SIHlf8 aHa'tHTelI&HbIX <1>11ro1tTyannn Ha nocnenyromee paaB:e:Tne IIDDHSI Mo)KeT 6uTb npocneJKeHo 

D na 601IbW8M pacCTORHlfH: IIDB!llf C MallhIM 'IHCIIOM K CM8lll8llbl B 0611acTb 6onbWHX 

TOIIllllf.lt I • 8TOT a(j,¢eKT OT'teTIIHDO Bllll8H npH MaJibIX t O , npH cMemenuu )Ke t 0 B 
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