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AHHOTaiJ;H.H 

II poBep;eH rroHcK H -p;HrHrrepoHa - rrpocTeii.IIIerc cocTo;IHH.li cTpaHHoro KBap

KoBoro Belll,eCTBa- B :IKeCTKHX M gM g-B3aHMop;eil.c':'BH.liX rrpH 

4, 3 AfaB I c c BbiCoKoil. cTerreHbiO :u,eHTparrbHOCTH coyp;apeHHH .lip;ep ( O"n; = 4 · 10-4 

M6H), rrpH KOTOpbiX o6pa3yeTC.li cHJibHO pa3orpeTb il. ¢ail.ep6orr (T "' 150 MaB), 
.liBJI.liiOill,HHC.li corrracHO rrpep;cKa3aHRliM llOTeH:U,HaJI ,HbiM HCTO'IHHKOM po:IKp;eHH.li 

CTpaHHbiX KBapKOBbiX o6'heKTOB. 

B pe3yrrbTaTe aHaJIH3a Y0-co6blTHH, corrpoBO)f p;aiOill,HX 20900 :u,eHTpaJibHbiX 

M g M g-B3aHMop;eil.cTBHH, cpep;H "' 1200 Hp;eHTH<fJH:u, 1poBaHHhiX pacnap;oB A 0 
H J(~ 

- '!aCTH:U, H 100 KOHBepcHil. 1 ----+ e+ e- 6bma Bbi.liBJieHa He6orrbiiiaH rpyrrna ("' 20) 
"aHOMaJibHbiX" Y 0 -co 6biTHH, KOTOpbie OKa3aJIHCb e + e- -rrapaMH HeO 6bi'IHOH KOH

<fJHrypa:u,HH 3a HCKJIIO'IeHHeM op;Horo 3aperHcTpHpoEaHHoro crry'IaH. 8To Y 0 co6br

THe, 6yp;y'IH rrpo<fJHTHpoBaHHbiM B rrpep;rrorro:IKeHHH pacrrap;a H ----+ I:-p p;aeT p;rr.li 

Maccbr H -p;HrHrrepoHa BeJIH'IHHY MH = 2228 ± 2 \1aB I c2, 'ITO rrorrap;aeT B HH

TepBarr 3Ha'IeHHil., rrpep;cKa3biBaeMbiX TeopHeil. (MH = 2220 + 2231 MaBic2) aero 

KHHeMaTH'IeCKHe xapaKTepHCTHKH COBllap;aiOT C pac C'IHTaHHbiM B paMKaX TepMO

p;HHaMH'IeCKHX Mop;erreil.. Cp;erraHHaH Ha ocHoBaHHH ~ Toro pe3yrrbTaTa o:u,eHKa Bep

XHero rrpep;erra ce'IeHH.li B03MO:IKHoro o 6pa3oBaHH.li j{- 'IaCTH:U, B ycrroBH.liX Haiiiero 

8KCrrepHMeHTa 11pHBOp;HT K BeJIH'IHHaM: 0" ::::; 0.12 MK{iH p;IT.li BpeMeHH :IKH3HH TH = 1 
HC H 0" ::::; 0.36 MK6H, eCJIH TH = 10 HC. 



IIMeiOTC5! o"<IeHh BeCKlle TeopeTH"<IeCKlle ocHOBaF ll5! C"<IllTaTh, "<ITO cTpaHHoe KBap

KoBoe Beru;eCTBO 5IBJI5IeTC5! a6coJIIOTHO CTa6HJihHhiM, Eiall60J!ee pacrrpocTpaHeHHhiM BO 

BcerreHHOH ll HrpaiOru;llM Ba:tKHeHlliYIO porrh BO MHOI'Ir:c acTpo<J>m3Ir"<IecKllX 5IBJieHll5IX Ha

"<IllHaJI c Borrhllloro BnphiBa. 

B Ka"<IeCTBe rrpocTeHlllero cocT05!Hll5! TaKoro B ~ru;ecTBa 6oJihlllllHCTBo Mogerrell: 

rrpegcKanhiBaeT H -girrirrrepoH, HMeiOru;Irll: KOMTiaKTHYI< • KBapKoByiO CTPYKTYPY ( u uddss), 
B KOTOpOH apoMaTll"<IeCKlle rraphl KBapKOB HaXO;r:J;5ITC5I B 1S-coCT05!Hllll. 

I1o;o;po6Hh!H aHarrirn BOnMO:tKHhiX CBOHCTB MHoro mapKOBhiX cTpaHHhiX o6'heKTOB 8 

paMKax panrrH"<IHhiX MogerrhHhiX rrpegcTaBrreHHM co;o;ep 1KllTC5! B Halllell: o6nopHoll: pa6oTe 

[1]. 3gech :IKe Mhl YTIOM5!HeM 06 OCHOBHOM orpaHll"9:€Hllll ITO Macce MH, KOTOpoe BOn

HllKaeT lin ycrroBHH MeTacTa6HJihHOCTll H --qacTll!Ihi ( MH < 2M A) ll cocyru;ecTBOBaHll5! 

H-;o;IrrirrrepoHa ll Ha6rriOp;eHHhiX ;r:J;BOHHhiX I'llrrep5Ip;ep ( \1Z), llCKJIIO"<IaiOru;Irx CllJihHhiH rre

pexo;o; A1Z----+ H + A-z Z, KOTOphiH orrpe;o;err5IeTc5! BHeprHell: CB5Inll AA- B 5Ip;pe (BAA) ll 

3Ha"<IeHlleM M H. 8KcrrepHMeHTaJihHO rrorry"<IeHHhie Be rn:I"<IllHhi BAA c::: 10 MBB gaiOT ;o;o

BOJihHO ynKllH llHTepBarr p;rr5! BonMO:tKHhiX nHa"<IeHllH 1v ace MeTacTa6HJihHhiX H --qacTHII= 

MH ~ 2220-7-2231 MBB/c2 [2, 3]. llpll TaKoll: "oKorrorrcporoBoll:" Macce crre;o;yeT O:tKll;r:J;aTh 

[4], "<ITO op;HllM Irn oCHOBHhiX pacrragoB 6ygeT H ----+ L;- p: (f~_;-P/ftot c::: 0.35) co cpegHHM 

BpeMeHeM :tKllnHll TH '"" 1 -7- 10 HC. 

TeopeTH"<IeCKlle paccMoTpeHll5! panHhiX crroco 5oB rrorry"<IeHll5! MYJihTllCTpaHHhiX 

KBapKOBhiX 0 6'heKTOB, IIpllBO;r:J;5IT K BhiBO;r:J;Y, "<ITO Hall6 JJiee B<J><J>eKTllBHhiH lin HllX - I!eH

TpaJihHh!e coygapeHll5! peJI5!TllBllCTCKllX 5Ip;ep, B KOTOphiX <J>opMHpyeTC5! <J>all:ep6orr ( CMe

lllaHHaJI <J>ana) C BhiCOKOH TeMrrepaTypoH ll IIJIOTHOCT biO, "<ITO B nHa"<IllTeJihHOH CTeTieHll 

BOCIIpOllnBO;r:J;llT YCJIOBll5! o6panoBaHll5! CTpaHHOI'O Be JJ;eCTBa B acTpo<J>llnll"<IeCKllX IIpo

IIeccax. 

TaK, HarrpHMep, B crry-qae, Kor;o;a ¢opMHpye rc5! ¢all:ep6orr c TeMrrepaTypoll: 

T ~ 130-150 MBB B I!eHTparrhHhiX SiAu-BnaHMogell:cTBll5IX rrpH E c::: 14 ArBB/c (AGS) 
ce"<IeHire o6panoBaHll5! H --qacTll!I OI!eHHBaeTc5! Ha yp·mHe 5-10 M6H [5]1, "<ITo rrpHMepHo 

B 107 pan 60Jihllle "<!eM B pp ll pA BnallMOp;eHCTBll5IX 1pll COOTBeTCTBYIOill;llX BHepi'll5IX: 

O"(pp ----t H J{+ !{+) c::: 1 H6H [6]. 

B penyrrhTaTe MHororreTHllX IrccrregoBaHHH B IIJ"<IKax perr5!TllBllCTCKllX 5Ip;ep CllR

xpo¢anoTpoHa JIB8 OII.HII (E c::: 4 ArBB) HaMil 6urrll rrorry"<IeHhi CllJihHhie yKanaHH5! 

Ha To, "<ITO B I!eHTparrhHhiX AA BnaHMogell:cTBll5IX q opMHpyeTc5! CllJihHO pa3orpeThiH 

¢all:ep6orr ( CMelllaHHaJI <J>a3a ?) c T = 150 - 160 M[oB. 8To co3p;aeT 6rrarorrpH5ITHhie 

ycrroBH5! p;rr5! o6pa3oBaHll5! H -gllrllrrepoHoB, rrollCKll KOTOphiX rrpoBO;r:J;llJillCh Ha ocHo

BaHllll ;o;orroJIHHTeJihHoro aHaJIH3a 2 · 104 I!eHTparrhHHX M gM g-B3aHMogell:cTBHH, OT0-

6paHHhiX :tKeCTKllM TpllrepOM "I!eHTpaJihHOCTll" (o-IIEHTp. '""4 · 10-4 0"tot) [7]. llpll BTOM 

6h!Jill Till;aTeJihHO rrpoaHaJillnllpOBaHhi ;r:J;BYX"<IaCTll"9:Hl>Ie V 0-co6hiTll5!, KOTOphie He ¢ll

TllpyiOTC5! KaK pacrrap;hi llnBeCTHhiX HeHTpaJihHhiX "9:iLCTll!I (A ----t p7r-llf{~ ----t 7r+7r-), a 

TaK:tKe KaK BJieKTpOHHO-IIOnllTpOHHhie rraphi OT KOHEepCllll ~-KBaHTOB Ha 5Ip;pax I'a30-

o6pa3HOI'O HeOHa, HaTIOJIH5IIOill;ei'O pa60"9:llH 06'heM C'l pHMepHOH KaMephi. 

101\eHKH, IIpHBep;eHHbie B p;pyrHX TeopeTWieCKHX pa6oTaX pa!OT IIpHMepHO TaKyJO 2Ke BeJIWIHHY 
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Crre;o;yeT OTMeTIITh, o;o;HaKo, "'TO B HeKoTopbiX crry"'aJIX TaKIIe BJieKTpOHHo-ITo-

3IITpOHHhre ITaphi He ITOp;p;a:EOTC.fl O;rJ;H03Ha"'HOH IIp;eH"li(pliK&l;lili ITO KIIHeMaTII"'eCKOMY 

cpiiTy. 8TII C06biTli.fl II COCTaBJI.fl:EOT OCHOBHY:EO ;rJ;OJI:EO T iK Ha3biBaeMbiX aHOMaJibHhiX yo_ 
co6biTIIH. TeM He MeHee see OHM KaK ITpaBIIrro rrerKo II;D;eHTrrcp:rr:o;:rrpy:EOTC.fl ITO ;o;oiToJIHH

TeJihHhiM KprrTep:rr.flM: ( MaJihiH yrorr pa3rreTa, cpaBHHT,~JihHO He6orrhrn:rre HMITYJihChi e+ e

ITPII MIIHIIMaJihHOH IIOHH3a:o;IIII TpeKoB ). 

-q TO :IKe KacaeTC.fl ITpo:o;ecCOB CHJihHOro B3aliMO;rJ;«~HCTBH.fl, KOTOpbie MOrJIII 6bi HMII

TIIpOBaTb Y0-co6biTH.fl, TO liX ITpiiMeCb HH"'TO:IKHO M ma, 6rraro;o;ap.fl MaJIOH ITJIOTHOCTII 

(ra3oo6pa3HhiH HeoH) B pa6o"'eM o6'beMe cTp:rrMepHcii KaMephi (d = 0, 9 · 10-3 
r/cM

3
). 

8To o6eCITe"'HBaeT O"!eHb MaJiy:EO BepO.flTHOCTh B3aliMO;rJ;eHCTBli.fl BTOpH"'HhiX HeHTpOHOB 

(J{0
-Me30HOB) BHYTPII KaMepbi II ITpaKTH"'ecK:rr ITOJIF oe OTCYTCTBHe B3a:rrMo;o;ei1:cTB:rri1:, 

Kor;o;a He Ha6rr:EO;o;arrc.fl 6hr pa3BaJI .fl;o;pa HeoHa :rrrr:rr ero oTp;a"'a. 

O:o;eHKII, ocHoBaHHhie Ha pe3yJihTaTax ITpocMoT :m, ITOKa3biBa:EOT "'TO oM:rr;o;aeMhiH 

cpoH OT BTOpli"'HhiX B3aHMOp;eHCTBIIH, KOTOpbiH MOrJI1 6bi HMHTHpOBaTb Y0
-co6biTII.fl, 

COCTaBJI.fleT BeJIH"'HHy 3aBep;OMO MeHblllY:EO 10-6 
Ha O;rJ;HO B3aHMO;rJ;eHCTBIIe B MHllleHH, 

'ITO ITpii6JIII3IITeJibHO B 105 
pa3 MeHbllle "!eM B ITpOITaHOBOH KaMepe, KOTOpaH TaK:IKe liC

ITOJib30BaJiaCb ITp:rr :rr3y"!eH:rr:rr .fl;o;po-.fl;o;epHhiX coy;o;apei::rr:H Ha c:rrHxpocpa3oTpoHe OHJUI. 

IiTaK, B pe3yJihTaTe ;rJ;OITOJIHHTeJibHOro aHaJIII3a l'0
-co6biTliH Ha CTaTHCTHKe 20900 

ITpe;o;eJibHO :IKeCTKHX MHOrOHYKJIOHHhiX M gM g-B3aliMJ;o;ei1:cTBHH cpe;o;:rr rv 1200 IIp;eHTII

cpii:o;IIpOBaHHhiX paciTa;o;oB A H K~--qacT:rr:o; H rv 100 CJJy"'aeB KOHBepc:rr:H 1 -----t e+ e- 6biJIO 

o6Hapy2KeHO 1 C06biTHe, KOTOpoe He p;aeT CKOJib-HH6yp;h yp;oBJieTBOpHTeJibHOrO cpiiTa 

HII ;o;rr.fl KaKoro H3 H3BecTHhiX ITpo:o;eccos. TaK o:o;eHeHHaJI rro pe3yJihTaTaM KHHeMaT:rr"!e

cKoro cprrTIIposaHII.fl sepo.flTHOCTh Toro, "'TO BTO co6hJTIIe .flBJI.fleTc.fl pacrra;o;oM A-----t 1r-p 
HJIH K~ -----t 7r+7r- OKa3biBaeTC.fl HH"'TO:IKHO Marro:H: ;D;JI.fl rrepso:H rHIIOTe3bi x2 COCTaBJI.fleT 

X~ = 280 a ;D;JI.fl BTOpOH Xk = 2400. 8TO yo C06biTHe He cpHTHpyeTC.fl TaK:IKe B rrpep;IIOJIO

:IKeHHH KOHBepCHH 1 -----t e+ e-, "'TO rrpep;cTaBJI.fleTC.fl BIIOJIHe ecTeCTBeHHhiM, eCJIH y"'eCTh, 

"'TO yroJI pa3JieTa 3ap.fl2KeHHhiX "!aCTHI.J; (8 = 21,8° ± 0, 1 °) HaMHOrO ITpeBbiWaeT COOT

BeTCTBY:EOIIJ;He BeJIH"'HHhl, xapaKTepHbie ;D;JI.fl 8JieKTpOEHO-II03HTpOHHbiX nap. 

O;o;HaKo caMoii Ba:IKHOH oco6eHHOCTh:EO o6Hapy21< eHHoro co6biTH.fl .flBJI.fleTC.fl IIOBhi

rneHHaJI HOHH3ai.J;H.fl, Bhi3BaHHaJI OTp:rr:o;aTeJibHOH -qac'r:rr:o;eH rrp:rr 3Ha"!HTeJibHOM ee HM

IIYJibCe p_ = 1,128 ± 0, 020 rBB/c. IIrroTHOCTh HOIH3a:o;:rr:rr TpeKa ITO Kpa:il:He:il: Mepe 

B 2 pa3a ITpeBbilllaeT MHHHMaJibHY:EO, KOTopy:EO HMee r TpeK IIOJIO:IKIITeJibHOH "'aCTHI.J;hi 

(:rr3 BTOro :IKe Y0
-co6biTH.fl), o6rrap;a:EOIIJ;eH cpaBHHMhivf ITO BeJIH"'HHe liMITYJihCOM (P+ = 

1, 457 ± 0, 010 r8B/c) H cyrn;ecTBeHHO 60JihlllHM rrry6HHHbiM yrrroM, "'TO MOrJIO 6bi rrp:rr

BeCTH K Ka2KyiiJ;eMyC.fl yseJIH"!eHH:EO IIJIOTHOCTH HOHH3<ci.J;HH. 

Ecrr:rr OTMe"!eHHaJI oco6eHHOCTh He .flBJI.fleTC.fl Ka:B HM-rr:rr6o crry"'aHHhiM arrrrapaTyp

HhiM BcpcpeKTOM, OHa CBII;rJ;eTeJihCTByeT 0 TOM, "'TO :)Tp:rr:o;aTeJibHaJI "!aCTIII.J;a ;rJ;OJI:IKHa 

6hiTh T.fl:IKeJiee IIHOHa (J{-,p,L,-) T.e. OHa He MO:IKe'I 6biTh 7r--Me30HOM H TeM 6orree 

BJieKTpoHoM, a o6Hapy2KeHHoe Y0 co6hrT:rre - pacrraiJ;OM A -----t p1r- :rrrr:rr K~ -----t 7r+7r

(KoHBepc:rre:H 1 -----t e+ e-), "'TO IIO;rJ;TBep2Kp;aeTC.fl OTpHD;aTeJibHhiMH pe3yJihTaTaM:rr yrro

M.flHYTOrO cp:rrT:rrpoBaHH.fl. 

0TMe"!eHHaJI OCo6eHHOCTh paCCMaTpHBaeMOrO C J6hiTH.fl ( IIOBhillleHHaJI HOHH3ai.J;H.fl 
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OTpH:IJ;aTeJibHOH ~aCTH:IJ;bi), IIOCJIY:IKH:Jia IIpii~H:HOH TOJ o, ~TO IIpii IIpOCMOTpe OHO 6biJIO 

OTMe~eHo KaK B03M02KHhiH pacrra;o; A -+ 1r+p. O;o;HaJ:o rrocne;o;yiOru;ee <f>IITH:poBaHH:e He 

rro;o;Tsepp;IIJIO BTY MaJiosepo.HTHYIO riiiiOTeny. 

IIocJie rrpH:se;o;eHHoro Bhiiiie aHaJIIIna Mhi rrpiiiiiJII:I K Bh!Bo;o;y ~To naperH:cTpiiposaH

Hoe aHoMaJibHOe V 0-co6biTH:e MO:IKeT 6biTb KaHp;H:p;ac'OM B pacrrap;bi H - p;IIrH:rrepoHa, 

IIOH:CK KOTOporo COCTaBJI.HeT IJ;eJib HaCT.HIIJ;eH pa60TJ.I. ,II;eHCTBH:TeJibHO B penyJibTaTe 

MHoroKpaTHoro H:3MepeHH:.H BToro co6biTII.H II KH:HeM 1TH:~ecKoro pac~eTa B rrpe;o;rroJio

:IKeHH:II pacrra;o;a H -+ ~- p p;JIH BeJIH:~H:Hhi Macchi III •e;o;rroJiaraeMoii H -~acTH:IJ;hi 6bmo 

rroJiy~eHo 3Ha~eHH:e MH = 2228 ± 2 MBB / c2 KoTopoe :~opoiiio BIIH:ChiBaeTc.H B ynKIIH IIH

Tepsan (MH = 2220-;- 2231 MBB/ c2), rrpe;o;cKa3hiBaeMbiH, KaK BTO 6h!JIO yKanaHo Bhiiiie, 

p;JI.H MeTacTa6H:JihHoro cocTO.HHII.H H -;o;IIriirrepoHa. 

HaMil 6bma panpa6oTaHa rrporpaMMa Mop;eJIH:pcsaHH:.H KH:HeMaTH:~ecKH:X xapaKTe

piicTH:K H -~acTIIIJ;, o6panosaBIIIIIXC.H B CIIJihHO panoq: eTOM <f>a:H:ep6oJie, KOTOpbiH c<f>op

MIIposaJic.H B penyJihTaTe u;eHTpalihHbiX .Hp;po-.Hp;epHblX CTOJIKHOBeHH:H. 

Mo;o;eJIH:posaHH:e rrposop;H:JIOCh B paMKax TepMO;r:J;HHaMH:~ecKoii Mop;eJIH: [5] c H:CIIOJih-

30BaHH:eM BKcrrepiiMeHTaJihHhiX ycJIOBIIH Haiiiero BKcm ~pH:MeHTa ( M g M g rrpii 

4, 3 ArBB/c c o6panosaHH:eM <f>a:H:ep6oJia c TeMrrepaT:'po:H: T = 150 MBB, ~To cooTBeT

cTsyeT o6paTHOMY HaKJIOHY IIHBapH:aHTHhiX ce~eHH:H T0 = 200 MBB). 
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e (rpap;.) 
PHc.l O)!(Hp;aeMoe HMrryrrbcHoe H yrrroBoe pacrrpep;erreHHe H -p; IrHrrepoHoB, o6panoBaBWVIXC.H B cpail:ep-

6orre (T = 150 MBB), rrpVI u;eHTparrbHbix MgMg-BnaVIMop;eii::TBVI.HX (rrrrolll,ap;b rrp.aMoyrorrbHVIKOB xa

paKTepVI3yeT OTHOCF!TeilbHYJO BepO.HTHOCTb COOTBeTCTBYIOill,ell CllHeMaTWieCKOll KOHcpVIrypaiJ;llll). To'IKa 

COOTBeTCTByeT KF!HeMaTF!'IeCKVIM rrapaMeTpaM 3aperllCTpF1pOBaJ IHOfO C06biTVI.H. 

PIIcyHoK 1 ;o;eMoHcTpiipyeT op;H:H H:3 penyJihTaToB rrpose;o;eHHhiX pac~eToB, ;o;eMoH

cTpiipyiOIIJ;IIH OTHOCIITeJihHYIO sepo.HTHOCTh o6panos 1HH:.H H -~acTH:IJ;hi ( IIJioru;ap;b rrp.H-
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MoyroJibHIIKOB) B 3aBIICIIMOCTII OT ee OCHOBHbiX KIIHe:t~raTu<IeCKIIX xapaKTepiiCTIIK (yroJI 

BbiJieTa, IIMIIYJibC). 

KoHe~Ho HeJib35I genaTb OKOH~aTeJibHoro 3aKJIIO~eHII5I o6 o6Hapy2KeHIIII H -giirii

rrepoHa Ha OCHOBaHIIII Op;Horo 3aperiiCTpiipOBaHHOrO co6biTII5I 1 KOTopoe IIO-BIIp;IIMOMY 

rroTpe6yeT gorroJIHIITeJibHoro TI.IJ;aTeJibHoro aHaJIII3a. TeM He MeHee rrpoBep;eHHbiH aHa

JIII3 rro3BOJI5IeT rrpoBeCTII on;eHKY BepxHero rrpegena c~~~eHII5I o6pa3oBaHII5I H -~acTIII.J;hi 
B n;eHTpaJibHbiX 5Ip;p0-5Ip;epHbiX B3aiiMOp;eiiCTBII5IX. 

8Ta on;eHKa 3aBIICIIT OT Bepo5ITHOCTII periicTpan;IIII H -~acTIII.J;bi B pa6o~eM o6'b

eMe 2-X MeTpOBOrO CTpiiMepHoro CIIeKTpOMeTpa, a )Ha B CBOIO O~epep;b 3aBIICIIT OT 

rroTeHn;IIaJihHoro rrpo6era 3aperiicTpiipOBaHHoro co6>ITII5I II era 02KIIp;aeMoro BpeMeHII 

2KII3HII TH. 

B pe3yJihTaTe rrpoBegeHHOH on;eHKII p;JI5I BepxHero rrpegena ce~eHII5I B03M02KHoro 

Bhrxoga H -~acTIII.J; B ycJIOBII5IX Harnero BKcrrepiiMeHTa 6biJIO rrony~eHo: 

0" :::; 0.12 MK6H p;JI5I TH = 1 HC 

0" :::; 0.36 MK6H p;JI5I TH = 10 HC 

Ha ypoBHe gocToBepHOCTII 90%. On;eHKa BTopoM: II3 rrpiiBep;eHHbiX BeJIII~IIH cgenaHa B 

rrpegrroJio2KeHIIII crrpaBep;JIIIBOCTII IICIIOJib3oBaHII5I coc'J 'aBHor a pacrrpegeJieHII5I Ilyacccma 

p;JI5I TaK Ha3biBaeMbiX BeTB5II.IJ;IIXC5I IIpon;eCCOB. 

ABTOpbi Bbipa2KaiOT rrpii3HaTeJibHOCTb BCeM CO 'I pyp;HIIKaM, y~acTBOBaBilliiM B rro

ny~eHIIII BKCIIepiiMeHTaJibHbiX p;aHHbiX 1 IIpOaHaJIII3IIp(IBaHHbiX B HaCT05II.IJ;eH pa6oTe. 

Mbi 6narogapiiM PocciiiicKIIH ¢oHp; ¢yHp;aMeH'I aJibHhiX IIccnep;oBaHII:ii, rr:rm rrog

gep2KKe KOToporo rrpoBegeHa BTa pa6oTa (rpaHT 93-0 ~-15583). 
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