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PaHr ny6.mKau>~il 06bei\HHeHHor·o liHCTHTyra Hl\epHbtX 

ltCC~81\0B3HHII 
npcnpllliTbl If C006UlCHHH 06'LC.llHHCHHOrO HHCTHT)'Ta j~.lJ.CPHLIX 

HCf.;.'lC~lO~attHH /0H5JH/ 11BJUUOTCJI CaMOCTOli:TCJll:.llt:.IMH ny6JIHKaUH.RMH. 

0HH H12.atOTCll 8 COOTBCTCTBHH CO CT. 4 YcTana 0UJH1. 0TJ1HI.fHC 

npcnptl!lTOH OT C006UJ,CHJd{ 3ai.:J110"!a€'TCJI n TOM, liTO TCKCT npenpHHTa 

6y;:reT llr!OC.'1C.J,CTBH11 socr:poHJBC;lCil 8 KaKOM•J1H60 Ha}''ii!O:\f )K)'pHa!le 

IL1;~ ;.tnepHO:tH'-ICCi\OM c6op!IK!<:C, 

11HA8KC3UliH 

flpenpHHTbl.C006WCHHJI H .acnonnposaHHblC ny6JIHKaUHII 0l1RH HMCIOT 

C,JHil YIO llapaCTUKlll()'lO nop11...1KOB)'l0 ny:-.tepaUHIO,COCTUUJl.H.IOut)'lO flOCJIC;t • 

IIHC .; UH¢pbl liii.J.CKCa. 

nepnodf 1HaJ.: lfH.1CKCa • 6yKBCHflbiH • MO>KCT fihiTb npC.!lCTRBJICII 

n 3 napuaurax: 
"P" • H3!1,RHHC Ha pyCCKOM HJbiKC; 

"E'' ~ IIJ.:taHHC HU aHr.nHHCI<OM HJbiKC; 

"J,'• pa6oTa !ij'6.'HIKYCTC.R Ha pyCCKOM H aHrJIUii:CKOM .RJlolKaX. 

flpenpHiiTbl H C006lUCHHJI, KOTOpl.oiC paCCbiJlaiOTCK TOJlbJW B CTpaHbl~ 

yYat:TliHUt.l OH$1H, 6yKBCHHhiX JIH..ICKCOB He JIMCJOT. 

Un,Ppa, c.1C~1YJOlUa'l Ja 6yKBCHHl.IM o6o3ua•tenneM, onpe.I(cnJteT 

TCMUTIIY~CK)-'10 KaTCrOplf}() .iiUHHOif ny6JlKKaUHH, ncpC'ICIIb TCMaTHI.ICCKHX 

"'arcropHH H1.aauuH OH.HH ncpuoltH~ecKH paccbmaercn HX no.ny\farenRM. 
11H.JCKChl, OI1HCUUHbiC DhiWC, npocTaBJlHKHCR 8 npaUOM oepXHCM 

yr.:1y Ha o6JlO>t\KC H THTYJibHOM JIHCTC Ka>K.aoro HJJiaHH.R. 

Ccb1.1KH 

fi 6w6.1norpa$HYCCKHX cchUlKax uu npenplii!Tbl H coo6utennR OH.HH 
Mhl pc"'oMeu.ayeM yKaJbiBarb: HHituHanw n /ftaMHJlHlO arnopa, .nanee • 

COKpUUlCHHOC HaHMCHOBaUJIC HHCTHTyTa • HJ,U.a TCJlH, Hll..'leKC, MCCTO H ro.II 
HJ.:IUHHH. 

npnMcp 6H6JIHorpatflH4eCI\OH CCblflKH: 

H.H.JfoaHos, OHRJ!, ?2·4985, JJ.y6Ha, 1971. 
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B nocne.u.uee apeMJI nonyt.teuo 3Hal.fHTCJJhHOe KOJJH'-ICCTBO 

HOBhiX 3KCDCpBMCHT8JlhHbiX .U.ftHHbiX flO ynpyroMy paCCCJIHHIO 

nHOHOB Ha 4 He. B p.IIJie 3J<cnepHMeHTOB / 1- 3 I npu 3HeprHH 

DHOHOB OKODO 100 M3B H B o6naCTH /3,3/ pe30HaHCa 6biDH 

B3MCpCHbl KftK yrJJOBbiC pacnpe,[J,CJJCHB.R, TaK H TIOJJHbiC CC

t.JCHHJI paCCCJIHBJI. 
IlpH TeopeTH'IeCKOM aHana3e 3THX npo1.1eccoa npuMeHJI

IOTCJI B OCHOBHOM )IBa DO)IXO)Ia! a/ ODTH'IeCJ<aJI MO)IeDL C 

fiO.U.XOJJ..Rll.tC DO..Q.06paHHbiM DOTCHUH8JJOM HJJH C DOTCHUH8JJOM, 

DOJJY'-ICHHLIM nyTeM npa6JJB>KCHHOrO CyMMHpOBftHHJI 8KTOB 

C.Q.HHH"'HOrO B38BMO.l(CiiCTBHJI B TCOpBH MHOrOKp8THOrO pac

CeJIHHJI 14 • 5 I; ; 6/ rnay6epoocKaJI MO)IenL/4, 6 I, KaK npa

BHJJO, o6a DOAXO.U.8 JIBJJJIIOTCJI B OCHOBHOM HCpCJJJITHBHCTCKH • 

MR. B 8HRJJH3C 3KCDCpHMCHT8JlbHbiX .U.ftHHbiX /B OCHOBHOM, 

Ha .IIJipe 12 C / ua ocHooauau o6oax DOJIXOJIOB nony'!aeTCJI 

Y.ll.OBJJCTBOpBTCJlbHOC COOTBCTCTBHC TCOpCTBY:CCKHX B 3KCDC • 

pHMeHTaDLHbiX JIH<!xllepeHLIBaDLHbiX Ce'leHHH pacce JIHHH B 

o6nacTB JIO nepooro MHHHMyMa / ~ 70 ~ 80 ° I. IlpH 6onLWHX 

yrnax TCOpCTHl.fCCKHC KpBBhle 38MCTHO paCXO,lUITCJI C 3KCDC

pHMCHTUJJbHbiMH T01..1K8MH. 3TO OC06CHHO 38MCTHO flpH OfiH• 

caHHH rr- 4He -pacceJIHHJI npa 3Hepru~x 110, 180 u 
260 M3BI61. 

B HaCTOJill.leii pa6oTe paccMaTpuoaeTc~ onHcauue ynpy

roro pacceJIHHJI DHOHOB c JIJipaMH 
4 11e u o6nacTH pe3oHauca 

/3,3/ Ha OCHOBe rnay6epOBCKOrO DO)IXO)Ia C y'leTOM pen~TH
BHCTCKOi KHHCMaTHKB. fipB 3TOM B MonenB BCDOnh3YWTCH 

cne)lyJOlL\Be npe)IDODOlKeHHJI: 1/ )IBH)I(eHHe HYI<DOHOB, COCTaB

nJIWII{HX Rnpo, npOBCXO.[(BT 3Ha\fBTCnbHO MenneHHee, \fCM 

nBB>KCHBe HaneTaromei \faCTHI.(hl, TaK, \fTO aKT B3aHMOneiCT· 

BBJI flBOHa C HYKllOHOM B npHHI.(BllC MO>KeT OflBCbiBa TbCJI KBa3H • 
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noreHu.uanhHhlM ypaBHCHHeM *, a .rtBH»<eHue HYKJIOHOB a x.npe 
• HCpCllBTHBHCTCKHM ypaBHCHHCM lllpe,!IHHrepa; 2/ npHMCHH· 
MOCTh HMDYJILCHOrO npH6JIH»<CHHJI, T.e. aMDJIHTY.rta paCCCJI• 
HBJI "nBOH- HYKJIOH" B JI..UPC pasHa aMDJIBTYJl.C ,LlJIJI CB060Jl.Hb.IX 
'!aCTHU; 3/ nOnHbiB <jJa30BbiB C,!IBHr, B03HHI<aiOIUHB npH npo
XO»<.IlCHBH DHOHa 1.1epe3 JI,U.pO, npe.U.CTaBJIJieTCJI B BH,U.e CYMMhl 
<jJa30BbiX c)laaroa ua OT.llenbHbiX Hyi<nouax; 4/ npeae6pera
eTCJI nepeaopoToM cnuHa, 34xbexraMH nepeJapJI.U.KH u or.u.aqu 
Jl,llpa; 5/ B TC1.fCHHC BCero BpeMeHH llpOXO)I(,LlCHHJI DHOHOB 
qepeJ 11,llp0, HYKJIOHhl B Jl,llpe C1.fHTaJOTCJI DOKOJIIJ..tHMBCJI, a 
nocne roro, xax 6y.u.er Bhi1.fRCJieHa aMnnury..ua pacceJIHHJI Ha 
TaKOil CHCTCMe JaxpenneHHhlX HYKJIOHOB, llpOB3BOJlHTCJI yc
pe,llHCHHe ee no BCeM B03MO»<HhlM flOJIO)I(eHHJIM HYKJIOHOB 
C nOMOII1biO BOnHOBOB <jJyHKUHH B,llpa. IlOCTIC,!IHBB onpe,!ICTIBCTCB 
Ha OCHOBe O.IlHO'IaCTB'IHOii OCI..(BJIJIJITOpHOii o60JIQ1.{C1.fHOii MO
,!ICTIH B,llpa. 

B npe.uno»<eHnoii cxeMe pemeHux npo6neMhl pacceRHBJI 
UROHOB Ha 4He cy~eCTBeHHbi ,UBa MOMeHTa: pCJIJITHBBCTCKOe 
ODHCaHRe B3aHMO,n:eiiCTBH11 llHOHa C HYKJIOHOM H yqer MHOro
KpaTHOrO paCCCJIHHJI flHOHa B 11,llpe. 

B rnay6epoacKOM npu6nalKeHHH aMnnHTY.!IY pacceBHHB 
llHOHa Ha HYl<JIOHe MO>KHO npe.ncTaBHTh B BH,lle: 

II ~ ~ 

f(/',q} ~ ~Jd 2bej/',q•b!'(b;W). 
2 "' 

/1/ 

3.uecb 6. q = q~- q - nepe.naHHhlii HMnynbc, b - aexrop, nep-
.. --t --t, 

llCH.!IHKYTIBPHbiH BCKTOpy q + q , r,lle Hanpaanenoe z onpe-
J].enseTCJI BCKTOpOM q + q' , a q 2 JIBJIJieTCJI KBa):\paTOM 
OTHOCHTCflhHOrO HMIIYflbCa: 

* KaaJnnoreHuuanhHoe 
ypaaueuueM lllpe,llaHrepa, 

m m 
m--tm- rrN 

ypaBHCHHC / 7 ,S/ COBlla,llaCT C 
B KOTOfOM C,U.eJiaHbl IIO.D,CTaHOBKB: 

q 
w - E ~ -

2 
- . Cne.noaarenbHO, MO>KHo 

II mw 
BCHOllb30BaTb rnay6epOBCKYIO TCOpBIO paCCCJIHBll, O,!IHaKO 
Knaccnqecxoe Bbipa»<eHue )l.JIJI xaa.npaTa orHocurenbHoro uM
nynbca 3aMeHl!eTCll pen.IITHBBCTCKHM /1' /. Ha 3HepreTn'!e
cKoH noaepXHOCTH 

4 

w~po+Po 
n N 

qo + qo. 
" N 

q2~ 
1\4 - 2( m 2 + m 2) II 2 + 

" N 
4W 2 

( 
2 2 )2 m -m 
" N /1 ·; 

AMnnHTYJIY ynpyroro pacceBHH.II nuoua ua 
4

He B rnay-
6epoacxoM npB6JIH»<CHHH, DO aHaJIOrHH C HepenJITHBHCTCKHM 
onucaHHCM /9/, MOlKHO npC,!ICTaBHTb B BH,!IC: 

F ( /', q) 
qll ~ 0 4 ~ -.- f J 0 (2qbsin-) ((I+ <l'(b; II)>) -llbdb,/2/ 
I 0 2 

r)J,e 0 8 q JIBJIJIIOTCJI, COOTBeTCTBeHHO, yrJIOM paCCCJIHHJI H 
HMnYTibCOM nHOHa B CHCTCMC UCHTpa MHCC n- 411 e .Y cpe)lHCH • 
Hall npo<jJunupyJOI11all <jJyHKUHll .11aeTCll <jJopMynoii 

i tAil. b 2 /3/ <r( b; W) > ~ ---,- f e f( i',q) p( i',q) d i\q, 
2rr qW • 

r.11e f( !\ q) l!Bll.IICTCJI aMnTIHTy.!IOB C,!IHHH'IHOrO ai<Ta paCCCB-
HHB nHOHH Ha HYKTIOHC, a p( i\q) ~ exp(- }a2 (/\q) 2JnpC,!ICTaBn~CT 
C060il HYKTIOHHbiH <jJopM<jJaKTOp B ll)lpe. 3Ha'!CHHC napaMCTpa 

= 1,37 4>M Mbl <jJHKCHpOB~llH H3 onbiTOB no paCCCJIHHIO 
3TICI<TpOHOB Ha ll,llpe 

4 lie /IO . 
Pa3nOlKHM f( i\q) no napuuanhHbiM aonuaM u, orpaHH4H· 

BaJICb TOJibKO s -H p ·BOJIHaMH, KOTOphle J].aiOT OCHOBHOH: 
BI<naJl B ynpyroe pacce•nue B paccMaTpuaaeMOR o6nacTH 

JHepruu, nony1.fHM: 

" f(i\q) ~ -(a 0 1; 2+(2a 13; 2 + a 11; 2 ) oosUI, q I t ' 

r.11e BCllH'IHHbl ay. CBB3aHbl C <jla3HMH lie .nocpe)lCTBOM ypaa· .. ,J l 'J 
HeHHH .~ 

"'1 j 
a" . ~ e ' sins r j . 

c,J • 

Ycpe.r:tHHJI no uJocnHHY, nonyqaeM: 

f( /\~) ~Co+ CJ( i\q)
2 

, /4/ 
r)le 

Co~ 

18 1 
+ e 

....!L[2(e 
3q 

'u3 
sino 3 + 

1833 . 
2e Slfl 833 

18 
+ e 31 sino 31 ) + 

/Sa/ 
iS13 iSII sin8 1 + 2e sinS 13 + e sino 11 l, 
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C1=-~[2i833 
3 3 e 

. io3! . io13 . 
810833 + e s10o 31 + e 8108 13 + 

q 

1 ioll . 
+ -e 8108 11 ]. 

2 

/56/ 

tJ:epe3 o H o 0603Ha'!eHhl C)1BHrH <!Ja3 8 -sonH npHT= 1/2 H 

T = 3/2, a C.l1BHrH ¢a3 p -aonn o6o3Ha'!eHhl 'lepe3 811, 813, 

~1s 833,rAe nepBhlH HH)1eKc paaen Y.l1BOeHHOMY H30TonaqecKo

MY cnany T /P -cocTOJIHHJI/, a BTopoii - Y.l1BOeHHOMY yrno

BOMY MOMeHTY. 
HMeJI B BH.l1Y /5/ H /4/, onpe)1enJieM <l( b; \\) > H3 /3/ 

u nonyqaeM 
2 2 

q II = e -b /a 
F( 1\q) =-.-f J0 (2qbsin -) I[ 1 +(A+ Bb) e J -11 bdb. /6/ 

I O 2 

3)1eCh 

A 
2i -;;-;;zw [ c 0 + 

c1 4--l 
2 ' a 

B 
8i 

qa611c1. 

,D.sljJ<jlepeH~HanhHOe H nonnoe ce'!eHHJI ynpyroro pacceJI

HHJI onpe)1enJIJOTCJI Cne)1y!Olll,HMH BhlpalKeHHJIMH: 

.!!.2:_ - 1 dO- -wriF(t-q)l2 
a 4rr tot = qi\lmF(8=0) /7/ 

IIps Bhl'!HcneHHJIX J1H<Il¢epen~sanhnoro H nonnoro ceqe

HHii pacceJIHH.R naHHhle 0 4la30BLIX C,IJ.BHrax 6hlJIH B3JITbl 83 

pa6oThl /II I s HHTepnonsposaHhl )1nll 3Ha'!eHHH 3HeprHH, 

npH KOTOphlX fihlJIH llOJiy'leHbi 3KCnepHMeHTaJ1bHLie ,naHHLie. 

Ha puc. 1-3 noKa3aHhl Bw'IHcneHHhle J1H<Il¢epen~sanhHhle 

ce'leHHJI .l1nll 3Heprsii pacceJIHHJI 68, 97 H 154 M3B, a TaKlKe 

3KCnepHMeHTanhHhle )1aHHhlX H3 pa60T / 1 •2/, II pH 3HeprHH 

68 M3B pacC'IHTaHHoe .!1H<Il¢epen~sanhHoe ceqense pacceJI

HBH nnoxo cornacyeTCJl c 3KcnepuMeHTOM. B o6nacTH 6onL
mux yrJIOB, KaK B MHHHMyMe, TaK H OKOJIO Hero, lleTKO 
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---- nonre\ativistic q 
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Puc. 1. Ynpyzoe pacceRHUe "-- Me3oHoe Ha 4 He npu 3Hep
zuu 68 M3B. T - 3Kcnepu..weHm, cnAOIUHQJI KpueaJI- pac'lelllbJ 
C UCnOAb306QHUeM peAJIIIIU6UCIIICKOii KUHeM0111UKU, 1UIIIpUX06QJI 

f(pUBQJl - HepeARIIIUBUCIIICI(Oe npu6AuXeHue . • 
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Puc. 3. "-· 4He-ynpyzoe pocce.RHue npu 3Hepzuu 154 M3B. 
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BB~Ha pa3HBna Me~y uepenHTHBHCTCKOii* B penRTHBHCT· 

cKoii KHHeMaTHKaMH B rnay6epoBCKOM nO.IlXO.Ile. B nocne.IlHeM 

cnyqae paC'-ICTHblC H 3J<CnepHMCHTanLHblC ~aHHbiC 3aMCTHO 

c6nu*aiDTCx. Kouequo, TPY~Ho ua~eHTLCH, 1.J.TO npu CTOnL 

MaJJhiX 3Hepruxx MOlKHO nony'IHTh xopomee onucauue ynpy

roro paCCCJIHHJI HR OCHOBC HCllOJ1b3YCMOrO DO,IJ.XO~a. B 3TOii 

ofinaCTH 3HeprHii, B03MO>KHO, fionee pa3yMHO HCllOJ1b30BRTh 

OJITH'IeCKYW MO.IleJib/12/. 

npu 3HeprHH 97 M3B HMeeTcl! JJY'Illlee COBJia.IleHHe 

TCOpCTH'-ICCKBX H 3KCnepHMCHTRllbHblX CC1.J.CHHii, XOTH B ofi

nacTH CaMblX ManLJX yrnOB OTllHttHe OKa3hlBaCTCH BCCbMa 

3aMeTHhiM. KaK u npu 68 M3B, MHHHMYM oKa3biBaeTcx B o6-

nacTH yrnoa OKOJ10 90 °, B TO apeMH Kal< 3KCnepHMCHT ~aCT 

70- 80 ° . KpHBal!, Bbi'IHCJieHHal! Ha OCHOBe HepeJJl!THBHCTCKO

ro rnay6epoacJ<oro no.nxo.ua, uaxo.nuTCR Bhlwe KaK 3Kcne

puMeHTanhHbi.X T01.J.CK, TRK H KpHBOii B3 rnay6epOBCKOrO 

llO.ll.XO,IJ.R C penHTHBHCTCKOii KHHCMRTHKOii. 

npu 3HeprHH 154 M3B KapTHHa 3aMeTHO He YJIY'IlllaeTCll 

no cpaBHeHHW co 100 M3B. npu MaJibiX yrnax OCTaeTCl! 

CYI.J..tCCTBCHHOC OTKJ10HCHHC OT 3KCnepHMCHTRJ1bHblX .ll.RHHWX. 

npa 60JihlllHX yr nax noBe.IleHHe TeopeTH'IeCKOH KpHBOH Ka'!e

CTBCHHO BOCllpOB3BO,IJ.HT pe3yJ1bTRThl 3KCllCpHMCHTa, B B 

3TOii 06J1RCTH 0'-ICHb 3RMCTCH penJITHBHCTCKHii 3t\xlleKT. 

C B03paCTRHHCM 3HeprHB MBHHMYM B TCOpCTHl.J.CCKHX 

KpHBbiX CMelllaeTCl! B 06JiaCTh MeHblllHX yrJJOB. npu 3TOM 

"penRTBBBCTCKBii" MHHHMYM HRXO,IJ.HTCJI Bcer.na fins>Ke K 

3KcnepuMeHTanhHOMy, '-I eM uuepenHTHBBCTCKHii". 

3Ha'!euue napaMeTpa a, CBl!3auuoro c pa.IlHYCOM l!Jlpa 
411 e MO)t(HQ HCCKOJlbKO aapbHpOBRTb, HO H 8 3TOM CJlyqae He 

Y.ll8CTCH llOJlY'IBTb nyqwero COOTBCTCTBBJI Me>K,.lly paC'ICTHbl· 

MH H 3KCllepHMCHTRJ1bHbiMH JtRHHbiMH B OfiJlRCTH MRJlbiX yrJlOB. 

B 38KJUO\.fCHHC cne.nyeT OTMCTHTb, \.ITO C HCllOJ1b30Ba

HHeM rnay6epOBCKOrO npH6JJHlKeHHl! C peJJl!THBHCTCKOB KH" 

HCMRTHKOii y.naeTCH llOJlYl{BTb B 06l.l{eM YJtOBJ1CTBOpHTCJ1bHOC 

onucauue 3KCnepHMeHTanhHhiX .IlaHHbiX npu 97 u 154 M3B. 

O.o.uaKo eCTh H ueKoTopwe TPY.llHOCTB. Bo-nepawx, 3TO 

HeCOOTBCTCTBBe TeOpBH H 3KCnepHMCHTa B 06J1aCTH CaMblX 

2m m 
* B He penHTHBHCTCKOM cnyqae Mhl 6panu q2 = " 4n e_ T' 

m" + m 4 
r.11e T - KHHeTH'Iecxal! 3HeprHl! nuosa B C.J.I.M. He 

10 

r 

o,,. 
(mb) 

300 

200 

100 

1f He4 _,-----
/ -

/"' ......... 
~ .. ---~·-· ..... , 

/_..··· -.. ........___ ' I~· -.. \ 

J/ ......... 
}'"" ""-, 

/l' ~ .... 
I .... 

/ 

100 150 
....... experiment 

nonretativist\c q, 
relativistic q 

200 T,MeV 

Puc. 4. 3HepzeJiu'lecKaJI 3aeucuMocm& noAHozo ce'leHuJI 
ynpyzozo pacceJIHUJI nuoHoe Ha 4 He. • - 3Kcne
puMeHm, nyHKmupHaJI KpueaJI npou3eOA&Ho npoeeoeHa 'lepe3 
3KCnepuMeHJrOAbHble llfO'IKU, wmpuxoeaR KpueaR - HepeARJiu

euc•cKoe npU6AUJICeHUe, CnAOUIHQJI - peAJIIIIUBUCIICKOe. 
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Manhlx yrnoa, xoTopoe 6onee 3aMeTHO npa 154 M3B, 'leM 

npH 97 M3B. BTopax TPY.I1HOCTL COCTOHT B TOM, 'ITO Bhl" 

lJHCDCHHOC Ha OCHOBC HCfl0Jib30BaHHOii MO.[{CJIH llOJIHOC Ceqe • 

HHC, ~BJIHCTCH 3aHH~CHH~M flO CpaBHCHHffi C 3KCnepHMCH· 

TRJILHhiMH aeJIH'IHHRMH /puc. 4/. Ha.I10HMeTLBBH.I1Y, O.I1Haxo, 

'-ITO Mbl HC Y"'HTbiBaJIH 1}1epMH-,IJ,BH>KCHBC B JI)J.pe, a 3TO HMCCT 

Cyll\eCTBeHHOe 3Ha'leHHe B /3,3/·pe30HRHCHOJi 06JIRCTH )1Jill 

pacceRHHR anepe.n /l 3/, Mo>KHO Ha.n.eRTbCJI, "'TO nocne,I\oaa

TenhHblii yqeT nepCl..fHCJICHHhiX BhiWC cilaKTOpOB MO>KCT no-

3BOJIHTh nonyliHTb nyqwue pe3ynLTaThJ B onucaHBH ynpyroro 
4 "- He -pacceRHHll a /3,3/·pe3onancnoii o6nacTH a rnay· 

6epOBCKOM flpB6JIH>KCHHH. 

ABTOphl Bhlpa>KaJOT rny6oxy10 6naro.11apnocTL H. To.11opo· 

ay, fl.H.EoronJ06oay H B.P.rapceaaHHlllBHJIH 3a HHTepec 

K pa6ore H u,eHHhle 3aMe4aHHJI. 
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