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B pa6oTe onpe.D;eneHw HH.KJJI03HBHLie H nonyHH.KJJI03HBHLie 

Ce'leHHJI po)I(J{eHHJI Heii:TpaJILHLIX CTpaHHLIX 'laCTim DO B3aH

MO.D;eii:CTBHJIX 77- -Me3oHos c HMDYJILCOM 40 F3B/c c Heii:T

poHaMH H JI.D;paMH yrnepo,D;a. Onpe,D;eJieHo TaK*e cpe.D;Hee 

'IHCJIO A - runepoHoB H K0 -Me30HOB Ha O.D;Ho 77- n H 77-ci2 

B3aHMo.D;eii:cTBHe. He Ha6mo.D;aeTcJI .KoppeJIJIUHii Me)I(.D;Y 

<nA> H 'IHCJIOM 3apJI)I(eHHLIX- 'laCTHI{ B 77- n H 77- C 12 co6w

THJIX, a TaK*e Me)I(,D;y < n I{'> H n B 77- n C06LITHJIX. .nJIJI 

77- C
12 

-co6wTHii: Ha6mo.D;aeTCJI TeH.D;eHUHJI .K pocTy <nKo> c 

yBeJIH'IeHHeM MHO)I(eCTBeHHOCTH 3apJI)I(eHHLIX 'laCTim. 

lloJiy'leHLI 3aBHCHMOCTH HOpMHpOBaHHLIX TODOJIOrH'IeC-

< n > an( V ", 77o) n 
.KHX Ce'leHHii: ----- • ------ OT ---- .D;JIJI A , K0 H 

< n yo if a in < n > ,77 

77° -qacTHU H3 77-n H77-C
12

s3aHMO.D;eii:cTBHii. Pe3yJILTaTw 

cpaBHHBaiOTCJI C .D;aHHLIMH .D;JIJI 77- p - B3aHMO.D;eBCTBHB DpH 

40 F3B/c 1 
!illo.Ka3aHo, 'ITO BH.D; aHaJIHTH'Iec.Koii: c)lyH.KI.\.BH, 

ODHCLIBaJOII{eB COOTBeTCTBYJOli{He pacnpe,D;eJieHHJI, He 3aBH
CHT OT THDa CTaJI.KHBaJOli{HXCJI 'laCTHI{. 

1. 06pa6o•Ka C06bi.UU C V 0
- 'IQC.Uf4QMU 

,nnJI H3y'leHHJI 06pa30BaHHJI Heii:TpaJILHLIX CTpaHHLIX 'laC

THI{- \ -runepoHos * H K0 -Me30HOB ** 877-fl--B rr""C 12 s3aH

MO.D;eiicTBHJIX HCDOJI:a;30BaHLI CTepeOCHHM.KH, DOJiy'leHHLie DpH 

~ B .D;aHHOM 3.KcnepHMeHTe s CTaTHCTH.Ky A-runepoHos 
B.KJJIO'IeHw H A OT pacna,D;a -l0

- qacT~m. 

** Ko H K0 
-Me 30HOB. 
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o6nyqeaaa ~BYXMeTpOBOH nponaHOBOH ITY3~pLXOBOH XaMe
p~ JIB3 OHJIH B nyqxe 77--Me30HOB c HMnynLCOM /40,0± 
±0,24/ F3B/c cepnyxoacxoro ycxopaTenJI. KaMepa aaxo
~nacL B MaraHTHOM none c <H> =15 KFc. llpocMOTp 9~M
xoa npoao~ancJI aa npocMoTpoa~x CTonax BllC -1 ' ; 
BllC-2/3/a YllC-5014/flpa npocMOTpe ==60000 CTepeo
CHHMXOB OTMeqanHCL Bee B3aHMO~eHCTBHJI B B~6paHHOH 
3l)clleXTHBHOH o6naCTH /5< B~3Baaa~e nepBHqH~MH 77- -Me3o
HaMH, a TaJOKe conpoamK.ZUlJOutHe ax V0

- co6~THJI a e+ e-- na
p~. Bonpoc~. CBJI3aaa~e c :ll)cllexTaaaocTLJO npocMoTpa 
·vo- co6~THH, H3nO)I(eH~ B pa6oTe 16/. 

H3MepeaaJI'V
0 -co6~THH, ax o6cqeT, xpaTepaa oT6opa, 

a TaJOKe pa3~eneaae aeo~H03aaqao ~eHTH~HUHPOBaHH~x 
V
0

-C06~THH OITHCaH~ B pa6oTe/6(llocne H3MepeaHi H o6-
cqeTa B COOTBeTCTBHH CO CTaH~apTH~MH XpHTepHJIMH pa3-
,!(eneHHJI co6~THH ~nJI nponaaoa~x xaMep 17/ 6~no aai
~eao 7434 77- p-, 2819 rrn- H 6895 77-C* -a3aHMO~eHCTBHB H 
COOTBeTCTBeHHO 649,200 H 841 CBJI3aHH~X C HHMB V0 -co-
6~THH. 

2. OnpeoeAeHue nonpaeoK 

B •a6A. 1 npaae~eao qacno aeynpyrax 77- p-, 77-n- a 
77-C-B3aHMO~eBCTBHB, a TaJOKe qacno V0 -co6~THH B HHX 
jc yqeTOM HeH3MepHM~X Vo -co6~THH, XOTOp~e 6~8 BXnJO
qea~ B CTaTBCTHXy npOITOPUHOHanLHO H3MepHM~M/. ,AnJI 
nonyqeaaJI BCTHHHoro qacna N A a NKoBBo~nacL cne~YJOUUie 
nonpaaxa: A(K 0 ) 

1/ "Bec"<W 1> I , CBJI3aHH~H C ITOTepeico6~THHH3-
3a orpaaaqeaa~x pa3Mepoa xaMep~ /5/ 

A I(KI) 
Benaqaaa < W1 > nonyqeaa ycpe~aeaaeM "aecoa", 
onpe~eneaa~x ~JI Xa)l(~oro A - ranepoaa ana Kl_- Me 30Ha 
B COOTBeTCTBYJOIUe-'( TRITe C06~THH ( 77- p, 77- n, 77 C ), 
"Bee " W1 , xax BenaqHHa, o6paTHaJI BepoJITHOCTH peracT
panaa V0 

- C06~THJI B 3c)clleXTRBHOM 06'LeMe XaMep~, B~
'IHCnJIRCJI no ~opwyne 

~1ie3 yqeTa B3aHMO~eHCTBHH Ha XBa3HCB06o~~ ayx
noaax. 
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Ln -I 
WI = [ 1- exp (- ~) 1, . 

r.IJ;e L n - noTeHUHaJlbHaJI ,IJ;nHHa B 34MtleKTHBHOM o6'beMe 
Kawepbl, L - epe.IJ;HHii eao6o.IJ;Hblii npo6er /\. - runepoua HnH 
K}·Me3oua ,IJ;O paenap,a (L =fkyr 0 ). Henonb30BaJIHeb ene,IJ;yiD
li{He 3Ha'leHHJI TO : 

Ku 
T I 

-IO 
0,862.10 c, 
2,5.10- 10c. rol\. 

0 
/\.(Ko) 

<WI> l Bbi'IHenJinHCb e yqeTOM uepa3,IJ;eneHHbiX (/\.-K 0 I) 

C06b1THH. /\. (Ko ) 
2/ "Bee" W2 I ,y'IHTbi.Ba.IOli{HH noTepH qaCTH V0 ·eo· 

6biTHii B uanpasneHHH KO .IJ;HY KaMepbl. Ero onpe,IJ;emmu, 
HCXO,IJ;JI H3 Toro, 'ITO pacnpe.IJ;eneuue yo -eo6L·THii no a3u
MyTanbHOMY yrny B fiJIOCKOeTH, nepneH,IJ;HKYJIJipHOH Hanpao
neHHIO nepBH'IHOrO CJle,IJ;a, ,IJ;OIDKHO 6b1Tb H30TpOnHbiM. 

Hcnonb30Banaeb cllopMyna 

2 L W; /\. (Ko~-- --- , 

W2 = -~~W ·A(K'J > 
L w I l +"" I 

t /\.(K'') 
r,IJ;e L W 1 I - queno A(K))qacTHll, BblneTeBWBX B aepx-

~ /\.(Kl ) 
HIOJO nonyecllepy, a L W 1 - queno qaeTHll, awneTeawux 
B HIDKHIOIO nonyccllepy. 

3/ wl(Ko} - nonpaBKa ua ueiiTpaJII>Hble MO,IJ;bl pacna,IJ;a 
/MJI K 0 -Me30HOB H Ha K 0 -pacna.IJ;/. 

4/ W 4 - nonpaaKa, y~HTbiBaJOII{aJI noTepH V0
- co6biTHH 

Ha ManbiX paCCTOJIHHJIX OT 3Be3,IJ;bl /.IJ;O 2 CM/ H 3cllclleKTHB
HOCTb TpeXKpa THOrO UpOCMOTpa. 

lloTepu /\. H K 0 qaCTHll H3- 3a HX B3aHMO.IJ;eiicTBHii c JI,IJ;
paMH nponaHa H yBenH'IeHHe 'IHCJla 3THX qaCTHll 3a C'leT 
npuwecu K --Me30HOB /3,4±0,1/~ B nyqKe oTpHJlaTeJlbHbiX 
'laCTHll npaKTH'IeCKH KOMfieHCHpyiDT ,D;pyr ,D;pyra. 

Y'leT Bcex nonpaaoK ,IJ;aeT nonuble nonpaBO'IHble Ko3cll
clluuueuTbl< W > .IJ;nJI A- runepouoB H K 0

- we 30HOB /cu. •a6A.2/. 
3TH "Beca" cna6o 3aBHCJIT OT n B co6biTHH /eM. puc. 1 
H •a6A. 5/. 
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ll 
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2 4 6 14 16 1B ;.,9 22 n 

Puc. 1. 3aeucuMocmb cpeOHux "eecoe" OAJI .'\ - zunepoHoe 
u Ko - ,eaoHoe 0111 <~UCAa aapJIJKeHHbiX <~acaufl e i7-c 
eaauMooeuc;.>auJix. 

3HaJI Ha6mo~CHHOC B 34M1JCKTBBHOM 06'beMe KaMCpLl qucJIO 

A -runepoHOB H K0

1 -MelOHOB n A H n Ko H HX "aeca", MO)K

HO BOCCTaHOBHTb HCTHHHOC 'IHCJIO o6pa30BaBWHXCJI 'laCTBU 

NA H N Ko no cne~}'IOD.\IIM lllopMyJiaM: 

A 
N A = [ n A + 0,8 n ] < W > 

A- K 0 

I 

N =[n 
Ko Ko 

I 

Ko 
+0,2n ]<W>, 

A-Kf 

Ko34M1JHllHCHTLl 0,8 H 0,2 Y'lliTLlBalOT ~omo A H Kt -qac

THJl cpe~H HepaJ~eneHHLlX (A-KI ) co6LlTHii .1 6 /. HcnoJib3YJI 

~aHHLle aa6A. 1 H 2, ~JI 77- n H 77- C B3aH.WO~CBCTBHB 
nonyqae.w 

a 

77-n 
N A = 153,9 ± 18,1 

77-n 
N Ko = 500,4 ± 44,3 

77- c 
N A = 675,6 ± 36,5 

77-c 
N Ko = 1831,7 ± 82,1. 

3. Ce<~eHUJI o6paaoeaHuJI A u Kc· <~acaull 
6 7/fi U 77 -c -63UUM00€UCaBUJIX 

Ce'leHHJI po)I(J(eHHJI A H K' -qacTJm Ha acex KBa3ucao-

6o~HLlX HeiiTpoHax 11~pa yrnepo~a onpe~eJIJIJIHCb H3 cooT
HOWeHHJI: 

77 n 
(J -vo -

77 -c 12 

- 12 
8

77p 
3

77C 
(J + (J 

·----
N <' ~ 3H 8 

N 77 n 

~ 
3 

r~e a = /179±2/ M6- ce'leHHe Heynpyrux B3aHMo

~eiicTBHii 77- -MC30HOB Ha yrJiepo.u.e npH 40 r:JB/c !9i, 

a
77

-P = /21,20±0,15/ M6- ce'leHHe Heynpyrux 77-p -aJaH-

Mo~eiicTBHii npu Toil )KC 3Hepruu / 9/ , Nc H - nonHoe 
u u _ 3 B 

'IHCJIO HeynpyrHX B3aHMO,IJ,CBCTBHH 77 -MC30HOB Ha BO~opo-

~e H yr nepo~e B nponaHe. N v~" - 'IHCJIO vo C06LlTHB OT 

77 n -aJaHMo~eiicTBHii Ha Jl~pax yrnepo~a. H oKa3aJIHcb 
paBHLlMH: 

77 n -
(J A = /2,1±0,4/ M6 H 

77 -n 

a Ko = /6,9±1,1/ M6. 

3TH CC'ICHHJI B npe~eJiaX OWH60K COBna~aJOT C CC'ICHHJIMH, 

nOJIY'ICHHLlMB paHee Ha MCHbWCH CTaTHCTHKC / 6 /. Ce'ICHHJI 

o6pa3oBaHHJI A K0 
H K°K 0 nap, onpe~eJieHHLle no 'IHCJIY 

3aperHcTpupoaaHHLlX AKI H K0

1K0

1 nap a 77-n - B3aBMo-

~eiicTBHJIX, OKa3aJIHpb paBHLlMH: 

77 n 
* = /0, 76±0,35/ M6 , (J 

A K 0 

* Ce'leHHeM po)I(J(eHHJI 6onee ~ayx vo 'laCTHll npeHe6pe
ranocb. 
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a 7Tc~1 = /1,12±0,64/ M6. 
K~ K 0 

llonHoe ee'leHHe o6pa3oBaHHJI. K _!( nap B npe.IJ.nono)KeHHH, 

'ITO a K+K _=a KoKo , paBHO cJK f = /6~1 ±1 ,4/ M6. l1e
nonL3YJI. npou;e,IJ,ypy, aHanorH'IHYJO OnHeaHHOH, ,lJ,llJI. BLI'IHene
HHJI. ee'leHHii o6pa3oBaHHJI. "\ -rHnepoHOB H K 0 -Me30HOB Ha 
JI.,IJ,pax yrnepo,IJ,a, nonyqaeM eooTHoweHHe: 

rr-"12 a ,, 
V'' 

8arr-p -cl2 rr-cl2 
-- +3arr · N N----. "'G ' c 3 

11
s __ 3 ___ _ 

r,IJ,e 
-- (' 12 

rr-c rr-n rr-p(pl o;· 

Nyo +Ny" +(1-a)Ny'' 
N'~o" 
-- 3 
3 

Ko31}11}1Hu;HeHT a onpe,IJ,enJI.eT ,IJ,omo B3aHMO.IJ.eiieTBHH rr-- Me-
30HOB ;o eB060,IJ,HLIMH npOTOHaMH cpe,IJ.H rpynnLI OT06paH
HLIX rr-p -aJaHMO.IJ.eiicTBHH. Ero MO)KHO nony'IHTL H3 cooT
HoweHHH ee'leHHH HeynpyrHX B3aHMO,IJ,eHCTBHH7T- -Me30HOB 
Ha yrnepo.D.e II BO.IJ.opo,IJ,e nponaHa npH 40 T3B/c Y. 

3 
rr-ci2 Nrr-c Nrr-n (l- )Nrr-p(p) 

a in in t in + a in 
-8---;::;-- = -------N rr -· p(p-J -------

a a. in 
in 

B HaweM enyqae a= 0,55±0,02. l1HKJD03HBHLie ce'leHHJI. 
pO)l(,IJ,eHHJI. eTpaHHLIX qaeTHIJ; Ha yrnepo,IJ,e paBHLI 

rr-cl2 rr-cl2 

a A = 14,6±1 ,2 M6, a Ko = /42,5±3,5/ M6. 

B npe,IJ,nono)KeHHH paaeHeTBa ee'leHHH po)K.IJ.eHHJI. Heii:TpanL
HLIX eTpaHHLIX qaeTHIJ; Ha npOTOHe H HeHTpOHe MO)KHO ou;e
HBTL 31}11}leKTHBHOe 'IBeno KBa3HeB060,IJ,HLIX Heii:TpOHOB B JI,IJ,pe 
yrnepo,IJ,a 

* 3TO eOOTHOWeHHe cnpaBe,IJ.nBBO npH yenOBBH, 'ITO 
(O 1\,K;>B 7T- p H 77-(p) B3aBMO,IJ,eBeTBBJIX O,lJ,HHaKOBLI. 
{p) - KBa3HeB060,IJ.HLIB npOTOH .II,IJ,pa yrnepo,IJ.a. 
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7T n 

a/\ 
n -3rh- ---=- = 1 3± 0 4 

"' a7T P ' ' 
A 

7T n 
aKo 

n3¢ = dl'-P- =1,3 ± 0,3' 
Ko 

r,IJ.e aA_-P = /1,57±0,20/ M6H a ~;r = /5,20±0,71/ M6-ce
'leHHJI. o6pa3oBaHHJI. A H K 0 qaeTHIJ; B rr- p- B3aHMO.IJ.eii
eTBHJI.X /B/. PerHeTpHpyeMLie HaMH HeHTpanLHLle CTpaHHLie 
qaeTHIJ;LI B 7T -Cl 2 -a3aHMO,lJ,eHeTBHJIX o6pa3yroTCJI. KaK B pe-
3YllLTaTe nepBB'IHOrO, TaK H BO BTOpH'IHLIX aKTaX B3aHMO

,IJ.eii:eTBHJI., n03TOMY nepe'IHeneHHLle BLIWe 3Ha'leHHJI eeqe
HHH po)K.IJ.eHBJI eTpaHHLIX qaeTHIJ; 03Ha'laiOT rno6anLHLie 
ee'leHBJI. reHepau;HH A - rHnepoHoB H K0 -Me 30HOB B peaKIJ;HJIA 
aeex THnOB BHYTPH JI.,IJ,pa. 

4. 3Hepzemut~ecKa.R 3aeucuMoc•t> cet~eHuii o6pa3oeaHu.R 
/\ u Ku- t~acJIUll e rr -c 12 83auMooeuc•eu.Rx 

)l.o HaeTOJI.IIJ;ero apeMeHH npou;eee po)K.IJ.eHHJI. Heii:TpanL
HLIX eTpaHHLIX qaeTHIJ; OTpHIJ;aTenLHLIMH nBOHaMH Ha JI.,IJ,pax 
yrnepo,IJ.a Heene,IJ,oBaneJI TOnLKO npH HMnynLeax .IJ.O 7 T3B/c. 
fiony'leHHLie HaMH ,IJ.aHHLie no HHKJD03HBHLIM ee'leHHJI.M o6-
pa30BaHBJI A H K' -qaeTHIJ; no3BOnJIIOT npoene.IJ.HTL 3Hep
reTH'IeeKyro 3aBHeHMOeTL ee'leHHH o6pa30BaHBJI 3THX qae
THIJ; .IJ.O 40 T3B/c /eM. •a6.11. 3/. BH.IJ.HO, 'ITO aee eeqeHHJI 
paeTyT npH nepexo.IJ.e OT 1,5 K 40 T3B/c, npH'IeM ee'leHHe 
po)K.IJ.eHBJI K0 -Me30HOB paeTeT 6LieTpee, 'leM A -rHDepoHoB. 
0TeyTeTBBe 3KenepHMeHTanLBLIX ,IJ.aHHLIX He no3BOnJieT 111)0-- c 12 -ci2 
cne,IJ.HTL 3HepreTB'IOCKYJO 3aBHeBMOCTL a; ~ H a ~o 
6onee no,IJ,p06HO. fipe,IJ,eTaBBllO 6LI HHTepee epaBHBTL XO,IJ, 
ee'leHBii po)K.IJ.eHBJI I\ B K 0 -qacTHIJ; c 3HeprHeii H~ ,~pax 
B e_!J060,IJ.BWX HyKnOHax. lloeTOJIHeTBO OTHOWeHBJI ax c I 
a X_ P npa 7 B 40 T3B/c MO)l(eT cny)l(BTL yKa3aHBeM aa 
BanB'IBe 061IJ;HX 3aKOHOMepBOCTeH B 3BepreTH'leCKOH 3aBB-
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CHMOCTii 3THX ce'leHHH. B Toil :>Ke Ta6JIHue ~aHw OTHowe

HHJI ce'leHHH po~eHHJI A -rHnepoHoB H K
0
-Me30HOB K non

HOMY HeynpyroMy Ce'leHmo ~JIJI 77- C 12 - B3aHMO~eHCTBHH npH 

pa3HLIX 3HeprHJIX. BH~HO, 'ITO OTHOCHTeJILHLie BKJia~LI 

ce'leHHH po~eHHJI A H Kc' qacTHil pacTyT c pocTOM 3HeprHH 

nepBH'IHOH 'laCTHilLI, TO eCTL Ha6mo~aeTCJI yBeJIH'IeHHe 

cpe~Hero 'IHCJia A - rHnepoHoB H Ko -Me 30HOB Ha o~o 

77-C 12 - B3aHMO~eHCTBHe. 

5. CpeOHJU MHoxecmeeHHocmb .'\.- zunepoHoe 
u K' - Me30H08 8 77- n u 77-c 12 - 83UUMOOeiicmeUJiX 

Cpe~Hee 'IHCJIO A -r&nepoHOB - <nA >- H Ko -Me30HOB 

-•,nK Ha O~HO B3aHMO~eHCTBHe ~JIJI pa3HLIX THllOB C06w

THH npHse~eHo B ma6A. 4. Mo:>KHo B~eTL, 'ITO cpe~Hee 

'IHcno A - rHnepoHoB Ha o~Ho 77- p- H 77- n - B3aHMo~eiicTBHe 

B npe~enax owH6oK o~HHaKoBo. B77-c -sJaHMo~eiicTBHJIX 
<nA > HeCKOJibKO 60JibWe, 'leM B peaKilHJIX Ha HYKJIOHaX. 

Cpe~Hee 'IHcno K''-Me30HOB B npe~enax ow&6oK o~o H TO 

:>Ke so scex THnax co6WTHH. 

B ma6A. 4 ~JIJI cpasHeHHJI ~aHw < n 77 o > ~JI paccMa T

pHsaeMwx B3aHMo~eiicTBHH. B ma6A. 5 npHBe~eHw nony

HHKJD03HBHble ce'leHHJI po~eHHJI A -r&nepoHOB H K"-Me3o

HOB B 77-ll- B3aHMO~eHCTBHJIX. J~eCL CHOBa HMeiOTCJI B B~y 

ce'leHHJI po~eHHJI A H Kc' -qacTHil Ha scex KBa3HCBo6o~
HbiX HeiiTpoHax JI~pa yrnepo~a. 

H3 •a6A. 5 H puc. 2 B~Ho, 'ITO ....:n 
1
'1( H <n Ko> c ysenH

'IeHHeM 'IHCJia 3apJI:>KeHHbiX qacTHil B 3Be3~e B npe~enax 

OWH60K He MeHJIIOTCJI. AHaJIOrH'IHbiH pe3yJILTaT 6wJI llOJiy'leH 

~JIJI 77-p -sJaHMO~eHCTBHH· 6 ·8 ·. Cpe~Hee 'IHCJIO 77° -Me3o

HOB B 77- p H 77- ll -s3aHMO~eHCTBHJIX pacTeT C yBeJIH'Ie

HHeM MHO:>KeCTBeHHOCTH BTOpH'IHbiX 3apJI)I(eHHbiX 'laCTHil'
0
l2i. 

3aBHCHMOCTb <n A>H<n o> OT 'IHCJia BTOPH'IHLIX 3apJI:>KeHHbiX 

'laCTHil /6e3 Me~Jie~HbiX npOTOHOB/ ~JI 77- C 12_ B3aHMO

~eHCTBHH ~aHa B •a6/l. 6 H Ha puc. 3. 
Mo:>KHO BH~eTL, 'ITO <n A> He 3aBHCHT OT n , a ~JIJI <n ~ 

Ha6mo~aeTCJI TeH~eHilHJI pOCTa C yBeJIH'IeHHeM MHO:>KeCTBeH

HOCTH 3apJI:>KeHHbiX 'laCTHil B C06biTHH. )J.JIJI 77° -ue30HOB H3 

77-C l.?cTOJIKHOBeHHH OTMe'laJiaCb llOJIO:>KHTeJibH&JI KOppeJIJI

IlHJI Me:>K~y<n 0 > H n/13/. Ko3cWJHilHeHT b= 0,16±0,02 B 
17 
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Q.,= 0.056i:r.0.0139 
b =-0.0022 ± 0.0024 

J.'='d a) 

r---r---r----,--.----f---r---

1 3 5 7 9 11 1.3 n 

~ 
~ 
v 

ll30 

OJ.O 

Q.,= 0.1375~ 0.0397 
6 = 0. 0051 ± 0.0075 
_x£=0.79 d) 

am I _l 

~579ff13n 1 3 

Puc. 2. 3aeucu.woC111b cpei:mezo .. ucAa !\ - zunepoHoe u 
K' - .we3oHoe 0111 11 OAR rr- 11 - e3au.wooeiic•euii. IlpRMble -
pe3yAb1/IQ111 annpOKCUMQijUU 3KCnepuMeH111QAbHbiX 1/IO .. eK AU-
HeiiHOU f/JyHKijUeii euc)a 11 ··a t b11. 
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<nv>l 

Q3 

• <T4-> l1=0.06f4:tO.Of50 b= 0.0033:t£l.0022 J"= 3.6 , 
x<n.·> a~o.f369±a.o3u b=a.o1s~<±a.oos1 p-tt4 i 
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I- ---4 --~ 

r .-.-~~~~~ 

01 Z3456789Wff~6~~ffi"m~M~~ ~~ 

Puc. 3. 3aeucu;woc111b cpeOHezo .. ucAa A - zunepoHoe u K:.. 
Me30H06 011111 OARrr-Cl2-e3au;wooeiic•euii. IlpJIMWe- •o xe, 
... o u Ha puc. 2. 

15 



n peJJ, <ni\> 

0 O,I3;tO,I8 

I 0,06,t0,03 

2 O,IO;t0,03 

3 0,06,t0,02 

4. O,O?;t0,02 

5 0,09;t0,02 

6 0,08;t0,02 

7 O,O?;t0,02 

8 0,09;t0,02 

9 0,09;t0,03 

IO O,II±0,04 

II O,IO;t0,04 

I2 O,I3;t0,05 

I3 0,08;t0,04 

I4 O,I2±0,06 

I5 0,2~0,I2 

I6 O,I4;tO,II 

I? O,IO;tO,IO 

w 0,08;t0,08 

I9 0,20;tO,I4 

20 0,26±0,26 
2I 
22 0,52;t0,52 

Been O,OB;tO,OI 

TadJill.ua YI 

<nKo> 

0,3I±0,28 

O,I3j:0,05 

0,35j:0,09 

O,I5j:0,04 

0,26±0,05 

O,I8;t0,05 

0,241;0,05 

0,27±0,06 

0,32±0,07 

0,28;t0,0? 

0,28;tO,O? 

0,35;tO,IO 

0,25j:0,09 

0,24;tQ,II 

0,4I;tO,I6 

O,?O;t0,30 

0,4I±0,23 

0,59;t0,39 

o.,2I±0,22 

0,26±0,27 

I,43;ti,E6 

I,39;ti,62 

0,24± 0,03 

. 
<n rrC > 

} I,7I.±0,25 

2,04;tO,I5 

I,93;tO,I2 

2,28;tO,I6 

2,43;tO,I3 

2,84;tO,I8 

2,66±0,20 

2,95j:0,2I 

2,93;!:0,26 

3,28;t0,3I 

3,I9;t0,36 

3,?4;t0,5I 

4,32±0,45 

2,67;t0,06 

rr-cl2 - 12 
7T c 

<n cca+bn 
TT H 0,015±0,005 a <nKo > =a+ bn 

TaK, 'ITO OTHOWeHHe 
<n o > 

7T 

<nKo> 
pacTeT c n npu Hawei 

3HeprHH KaK B rr ·HyKnOHHLIX, TaK H B 7T - JI,!J,pO•B3aH· 
MO,IJ,eHCTBHJIX. 

- 12 
6. KNO - pacnpeOe/leHUR 0/IR TT c u rr n~e3aUMOOeiic•euii 

H3yl.feHue pacnpe.u.eneHui no MHO:>KeCTBeHHOCTH .u.nR pa3-

HOrO COpTa BTOpH'IHbiX \faCTB.Q B WHpOKOM ,IJ,Hana30He 3Hep

ru:ii npe,IJ,CTaBnJieT HHTepec C TO'IKH 3peHHJI ,!J,HHaMHKH MHO· 

:>KeCTBeHHoro po)I(.IJ.eHBJI l.faCTB.Q. B npe.u.nono:>KeHBB BLillon

HeHHJI MacwTa6Hoi BHBapsaHTHOCTB / 14•15/ Ko6a, HsnLCOH 

B OneceH · lfi. noKa3ans, 'ITO nps 6ecKoHe'IBO 6onLWBX 

3HeprBJIX pacnpe,IJ,eneHBJI no MHO:>KeCTBeHHOCTB BTOpB'IHbiX 

3apJI:>KeHHbiX \faCTB.Q ,IJ,nJI nonyBHKJll03BBHbiX npo.QeCCOB B ne-

n 
fl>(~ 

----
a. 

Ill 

peMeHHbiX B He ,!J,On:>KHbl 3aBBCeTL OT <n 

3HeprBB. llO,IJ,06HaJI He3aBBCBMOCTL OT 3Heprai 6wna o6-

Hapy)l(eHa .u.nR pacn.re.u.eneHsi no MHO:>KeCTBeHHOCTB a pp -
B3aBMO,IJ,eHCTBBJIX / I / B BHTepaane 3HeprB:ii OT 50 ,!J,O 

300 F3B/c, XOTJI a :noi o6nacTB 3HeprB:ii wacwTa6HaJI 

BHBapBaHTHOCTL • CKeinBHr He BMeeT MeCTa ,!J,a:>Ke ,IJ,nJI 

O.IJ.HO'IaCTB'IHLIX BHKJD03BBHLIX npo.Qeccoa. CKeinBHr no 

MHo:>KeCTBeHHOCTB o6Hapf)l(eH B .u.nR rr-p - B3aswo.u.eicTad1 1 

B BHTepaane OT 6,8 ,!J,O 200 F3B/c. llpe,IJ,CTaBnJieT BHTepec 

B3yl.feHse KNO- cKeinsHra no MHO:>KeCTBeHHOCTB .u.nR pa3Horo 

COpTa BTOpB'IHbiX 'laCTB.Q. 

B pa6oTel 1 / npe.u.cTaaneHw 3KcnepsweHTanLHwe pe 3YnL-
+ o • A Ko - p TaTbl ,IJ,nJI rr- , rr , B - l.faCTQ B3 7T - B3aBUO· 

.u.eicTBBi nps 40 F3B/c B sx cpaaHeHse c .u.pyrsus 3JC· 

cnepsueHTaus 118 •191. IToKa3auo, 'ITO KNO -cxeinsur no 

UHO)I(eCTBeHHOCTB BUeeT UeCTO B WBpOJCOU BHTepaane 

3Heprsi /6,8 - 300/ F3B. BB.IJ. KNO ·ci»YHIClliiB ,IJ,nJI onpe

.u.eneusoro COpTa BTOpB'IBWX \faCTB.Q Be 3ABBCBT OT TBDa 
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nepBH'IHWX 'faCT~ { p, rr ,p). HHTepeCHO nOCMOTpeTb aHa
norH'IHWe pacnpe,AeneHHJI .AnJirr-c 12-s3aHMO.AeiicTBHii npH 

HMnynLce 40 F3B/c. • 
C u;enLIO nposepKH KNO -cKeiinHHra no MHO:>KeCTBeHHO

CTH ,AnJI A -ranepoHoB H K0 -Me30HOB H3 rr-c 12-s3aHMo-

<n> a (Vo) 
,AeHCTBHH 3KCnepHMeHTanbHWe ,AaHHWe no ---~ 

<nyc> in 

r,Ae <n,p> - cpe,AHee 'IHCllO V0 -qacT~ Ha O,AHO B3aHMO-

,AeHCTBBe, a a (V 0 )=<n 0 > • a annpOKCHMHpOBallHCb 
n V n n 

cllYHKIJ;Hei THna 

k . 
¢ = exp { ! a. z 

1 
), 

i=O I 

n -
r ,Ae Z = --- , n H <n > - MHO:>KeC TBeHHOCTb H C pe,AHJIJI MHO-

<n> 
:>KeCTBeHHOCTb pensTHBHCTCKHx qacT~. Pe3ynLTaTw an-

npoKCHMau;HH npHBe,AeHW B aa6A. 7, TaM :>Ke ,AaJOTCS 3Ha

'leHHJI napaMeTpOB ,IJ.JIJI 11- p - B3aHMO,AeHCTBHH. 

KaK BH.AHO H3 aa6A. 7, 3Ha'leHHJI Ko3cllcll~HeHTOB a i .AnJI 
A ranepoHoB H3 rr-c12 H rr -p -s3aHMO.AeicTBHii npa 3Hep

rHH 40 F3B B npe,Aenax owa6oK cosna.AaJOT. AHano

rH'IHoe 3aKnJO'IeHHe cnpase,AnHBO H ,IJ.JIJI K 0 -Me30HOB. 3TH 

pe3ynLTaTw xopowo cornacyiOTCJI c pe3ynLTaTaMH pp -

B3aHMO.AeiicTBHii npu 69, 102, 205 H 303 F3B/c ,IJ.JIJI Tex 

:>Ke BTOPH'IHWX 'faCT~ I 191. 3TO nO,ATBep:>K,AaeT BWBO.A 0 He-

3aBHCHMOCTH cllYHKu;HH ¢ OT 3HeprHH /40-300 F3B/ H THna 

CTanKHBaJOIIJ;IIXCS 'faCT~ {rr- ,p,C). 

Ha puc. 4,5 npase,AeHw 3KcnepaMeHTanbHwe pe3ynL

TaTw no KNO -cKeiinaHry ,IJ.JIS A-ranepoHoB H K0 -Me3oHOB 

H3 rr-p-, 71- n-H 71- c12 -B3aHMO,AeHCTBHii npH 40 F3B/c. 
Cnnowawe Kpaswe npe,AcTasnJIIOT co6oii annpoKCHMau;HIO 

3KCnepHMeHTanbHWX ,AaHHWX, nony'leHHWX ,IJ.JIJI rr-p- Cl'OnK

HOBeHHH. 

a (rr0
) 

Ha puc. 6 ,AaeTcJI 3aBHCHMOCTb ~ ~n __ _ 
<n c/ a in 

71 

OT 
n 

<n> 

,IJ.JIS 71° -Me30HOB B rr-p , rr-n H rr-C -s3aHMO,AeHCTBHJIX npH 

40 F3B/c. 3KcnepHMeHTanbHWe TO'IKH ,IJ.JIJI rr-n arr-c
1
cTonK

HOBeHHi xopowo ODHCWBaiOTCS KpHBOi, nonyqeHHOH ,AllS 
rr-p B3aHMO,AeiCTBD /l/. 
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~·~ ~ ~~~ 
~~~ T 

f/ IJl 
a.B 
Q6 

0.4 

(Jj, 

ai 

OJj 

IJOj 

QJJ2 

lr I. 

"':r,-p-1\•+n+ ... 40fi6Jc. 
• x-n.-A"+n• ... '-IOT"3&/c. 
x x-ll:..... A"+n+ ... '-10 m;c. 

ODI ~ _ ----'- __ ll. 
a5 1 t5 7. .a5 3 <n> 

<n> a (A) , 
Puc. 4. 3a6ucuMocab -- __ n __ oan/<n:" OAJI 1\ -zu-

<nA> a in 

nepOH06 6 rr- p , rr- n • U rr- C 12- 63QUMOOeuca6U.JIX. k 
Kpu6we - pe3yA~Jaa• annpoKCUM014'!_U ~YHK14ueu ¢ · exp(i?-oai Zi ) 
OaHHWX OAJI rr-p- e3auMooeucaeuu /eM. aeKca/, n - 'IUCAO 
3ap.JrxeHHWX ..acau14 6 co6~oaauu. 
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Puc. 5. PacnpeOe.lleHu.R, aHa.IIOZU'IHWe puc. 4, O.II.R K 0
- Me-

30H06. 
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i6 
~ 

~~~ vv 

O.tJI. 

£ $-P-:£"+n+ ... 
• j;,-n-:Jt•+n+ ... 
x JC.-c'LJi•+ n+ ... 

QOl 
1 

()j 1. 1.5 --t--15--~-
<n> 

Puc. 6. PacnpeOe.lleHu.R, aHa.IIOZU'IHble puc. 4, O.II.R rr
0

- Me3o
H06. 
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Ta6m:IUa 7 

T11n co6blT11H A Ko 

ao -2,50:!:_0,36 -3,03:!:_0,32 

a I 5,28:!:_0,99 6,34:!:_0,88 12 
rr-c 

a2 -3,64:!:_0,82 -4,23:!:_0,72 

a3 0,58:!:_0,19 0,67:!:_0,17 

X 2= 7,34 x2 = 14,4 
- /II 

anH 21 anH 21 7T p TO'IKI1 TO'IKH 

ao -1 ,99:!:_0,72 -2,32:!:_0,48 

al 6,9:!:_2, 13 6,34:!:_1,29 

a2 -5,57:!:_1,74 -4,44:!:_1 ,15 

a3 I ,15:!:_0,42 0,70:!:_0,30 

x 2 = 6,33 x 2 = 6,29 

AnH 7 TO'IeK AnH 9 TO'IeK 

3aKAIO'IeHue 

I. Ce'leHHJI po~eHHJI A -rHnepoHOB H K0 -:we30HOB B 

rr-CI 2-s3aHMO~eBCTBHJIX pacTyT C yBenH'IeHHeM HMDYnLCa 

nepBH'IHwx DHOHOB OT I ,5 ~o 40 F3B/c. 
2. Cpe~He~ 'IHcno A H Ko qacT.an B rr- n peaKI(HJIX He 

3aBHCHT OT 'IRena 3apJDKeHHbiX 'laCT.&n B C06biTHH. 

3. Cpe~Hee 'IHcno A -rHnepoHoB B rr-C 12-s3aH:wo~ei
cTBHJIX He 3aBHCHT OT n, a cpe~Hee 'IHcno Ko -:we30HOB 

HMCeT TeH~eHnHJO I( pOCTy C yBenH'IeHHeM n . 

4. B peai<nHJIX rr -_ Me30HOB c .11~po:w yrnepo~a B cpe~
HeM po~aeTCJI CTOnLI<O .)l(e A H K0 qacT.an, CI<OnLI<O H so 

B3aHMO~eBCTBHJIX 7T- - Me30HOB C Hyi<nOHaMH. 3TO rOBOpHT 

22 

0 TOM, 'ITO BTOpB'IHble B3aHMO~eBCTBHJI B .ll~pe yrnepo~a 

He BHOCJIT CyiUeCTBeHHbiB BI<na~ B o6pa30BaHHe HeBTpanL

HbiX CTpaHHbiX 'laCT.&n. 

5. Pacnpe~eneHHe THna KNO ~m1 A ,K"-a rr 0 
-qacT.an He 

3aBHCHT OT THDa CTani<HBaJOJ.UHXCJI 'laCT.&n. 

AsTopw Bblpa.)J(aJOT 6naro~apHOCTL na6opaHTaM 3a npo

c:woTp B H3MepeHHJI co6b1TBB, H.B.MaTaCOBOB 3a DOMOIUL 

B ocl>opMnCHHB pHCYHI<OB. 
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