


0,? 

0,6 

0,4 

PHc. I • Pacnpege.JieHHe CTa -B3aHMo- 013 
geHCTBHH no MHO~eCTBeHHOCTH ga

pei'HCTpHpOBaHHbiX y -KBaHTOB , 

t'Hc. 2 . P acnpege.JieHHe dTa -B3aHMo-~ 
geHCTBHH no MHO~eCTBeHHOCTH 3a- , 

pei'HCTPHPOBaHHblX y -KBaHTOB. 

dTa. 

0 

AnR scex oTo6paHH~x y-KsaHTOB B~4~CnRnCR reoMeTp~4eCK~~ 
Bee, npeACTaBnR~~H~ C060H Ben~4HHY, o6paTHY~ seponTHOCTH KOH
BepCHH y-KBaHTa B 3~~eKTHBHOM o6beMe nponaHa, np~ ycno8~H, 4TO 
OH He KOH8epTHpyeT HH B OAHOH H3 TaHTano8~X nnacT~H, 8CTpe4a~

~HXCR no HanpasneHH~ ero s~neTa. nocne 3Toro 6~nH 8W4HcneHw 
nonH~e seca y-KsaHTOB c y4eTOM paanH4H~x nonpa80K, KaK 3TO 
6~no npoAenaHo 8 pa6oTe 151 , 3Ha4eHHR nonpa8oK H nonHwe cpeAH~e 
seca npHBeAeH~ 8 Ta6n. 1. 

CPEAHHE HHO~ECTBEHHOCTH, AHCnEPCHH H PACnPEAEnEHHR 
no HHO~ECTBEHHOCTH "0 -HE30HOB 
s dTa-H CTa-B3AHHOAEnCTBHRX 

Ha ysenH4eHHOH no cpasHeHH~ c nony4eHHOH 8 pa6oTe l 5/ cTaTH
CTHKe onpeAeneH~ CP€AHHe MHO>KeCT8€HHOCTH y -K8aHT08 H "0 

-
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Ta6Jmu;a I 

TiorrpaSKH, Y'IHTbJSaJOIIUfe TIOTepH y -KBaHTOB 

THrr rrorrpasKH 

reoMeTpHtJ:eCKHII "sec" 

Ha rroTepH y -KBaHTOs 
S HarrpasJieHHH KO AHY KaMepbl 

Ha rroTepH e+e--rrap s6JIH3H 

3Be3Abl 

Ha 3¢¢eKTHSHOCTb rrpocMoTpa 
H HeH3MepHMbie y -KSaHTbl 

Ha TIOTepH H3-3a KOMTITOH
pacceHHHH y -KBaHTOS 

Ha TIOTepH H3-3a OTKJlOHeHHH 
(e+e-)-rrapbl Ha yron >3° rrpH 
KOHBepCHH Ha flApe yrJiepOAa 

TioJIHblli cpeAHHH "sec" 
Y -KsaHTOS 

CTa 

8,7.!_0,3 

1,18.!_0,05 

I , 03.!_0, 02 

I ,05.!_0,02 

I ,02 

I ,02 

I 1,5.!_0,7 

UA':tr"\Ur\C nnC'"J ~TAr-" ,_.,.....,"'"' ...,,..,n-.r'll•,..., ,..,.........,.,..,,......,,,,,....,,,._ 

1-1 <n
17

o > ~i<~; *-. -··--·------ .. ·-- ___ ... ___ ...... 

dTa 

8,8.!_0,4 

I , 20.!_0, 14 

1,02.!_0,02 

1,07.!_0,02 

I, 02 

I ,03 

I 2, 0.!_1 , 7 

Pe3yilbTaTbl oKa3aili-1Cb cneAYIOIJIHMI-1: <ny>dTa 
7 ,34+0 ,61. 
AnR-cpeAHHX MHO>KeCTBeHHOCTeH tr

0 -Me30HOB nonyl.ll-1111-1 < n o> dTa = 
1, 12:_0,2; <n

17
o>CTa= 3,72:_0,3. 
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AnR onpeAeJleHHR AHcnepcHH pacnpeAeneHHH no MHO>KeCTBeHHOCTI-1 
tr

0 -Me3oHOB HCnOilb30BanHcb ABa cnoco6a, onHcaHH~X s pa6oTe/71. 
nepB~H 1-13 HI-IX OCHOB~BaeTCR Ha B03MO>KHOCTI-1 onpeAeJleHHR TaK Ha-
3~BaeM~X 6HHOMHailbH~X MOMeHTOB nOJlHOrO pacnpeAeJleHHR no MHO
>KeCTBeHHOCTI-1 y -KBaHTOB Ha OCHOBe XapaKTepHCTHK 3aperHCTpHpo
BaHHbiX y - KBaHTOB, a BTOpOH HCnOilb3yeT pacnpeAeJleHHe no MHO
>KeCTBeHHOCTI-1 3aperHCTpi-1pOBaHH~X y-KBaHTOB 1-1 cpeAHIOIO, OAHHaKo
BYIO AilR scex co6~THH 3~~eKTHBHOCTb perHcTpa~HH y-KsaHTOB. 

6HHOMHaJlbH~H MOMeHT nopRAKa k AilR pacnpeAeneHHR IP I onpe
AenReTcR ~OPMYilOH B k = I P n C ~ , rAe C: - 6HHOMHaJlb~~e K03~-
~~-~~HeHT~. n~k 

nycTb HMeeTCR N co6~THH HY>KHoro THna 1-1 nyCTb m (j) - 41-1CJ10 

3aperHcTpHposaHH~X B j -M co6~THH y -KsaHTOB (j= 1,2,3, ... N). CooTBeT
CTBYf:>IJIHe 3THM y -KBaHTaM sec a o603Ha4HM 4epe3 Wr(j) (r= 1,2,3, ... ,m(j) ) , 

*npeAnOilaraJlOCb, 4TO eAHHCTBeHH~M HCT04HHKOM 
>KaT 1T

0 -Me30H~. 

,., 
y -KBaHTOB cny-

i! 

T 6 171 k w 6 w OrAa, KaK noKa3aHO B pa OTe , -1-1 HHOMHaJlbH~H MOMeHT 
HCTHHHOrO /COOTBeTCTBYIOI!Iero 100%-HOH 3~~eKTHBHOCTH perHCTpa~l-11-1 
e+e--nap/ pacnpeAeJleHHR no MHO>KeCTBeHHOCTI-1 y-KBaHTOB onpeAe
JlReTCR 4epe3 xapaKTepHCTHKI-1 3aperHCTpi-1pOBaHH~X y-KBaHTOB no 
CileAYIOIJieH ~opMyne: 

Bk =lim..!..~ (I w~>w1m ... w<J> ), 
N->oo N j = 1 m(j) 1 2 i k 

/1/ 

k 

rAe CHMBOil I o3Ha4aeT cyMMHposaHHe no seeM pa311H4H~M Ha
m(j) 
k 

6opaM no k 3aperHCTPHPOBaHH~X y -KBaHTOB 1-13 4HCJla m (j) i -
HOMep Ha6opa. ' 

B 6onee KOMnaKTHOH ~OpMe ~OpMyJla /1/ MO>KeT 6~Tb 3anHcaHa TaK: 

B k = <( ~ wit w 12 ... wi k>, rAe CK06KH 03Ha4aiOT ycpeAHeHHe. 

k) 
AHcnepcHR D pacnpeAeneHHR no MHO>KecTBeHHOCTH "o -Me30HOB 

B~pa>KaeTCR 4epe3 nepB~H 1-1 BTOPOH 6HHOMHailbH~e MOMeHT~ HCTHH
HOrO pacnpeAeneHHR no MHO>KeCTBeHHOCTH y -KsaHTOB B 1 1-1 B 2 ~op
MynoH 

/2/ 

KaK cneAyeT 1-13 /1/, AilR onpeAeneHHR 61-'!HOMHaJlbHoro MOMeHTa 
nOPRAKa k Hy>KHO HMeTb AOCTaT04HOe 41-1CJ10 C06~THH C k 1-1 6onee 
3aoerHCTDHDOBaHH~MH v-KsaHTaMH- 06~4HO fi~e~eT nor.T~TnuH~M 

-100 C06~THH. KorAa HCTHHHOe pacnpeAeJleHHe no MHO>KeCTBeHHOCTI-1 
y-KBaHTOB HMeeT nyaCCOHOBCKHH BHA, 4HCJ10 C06~THH N, Heo6XOAH
M~X AilR onpeAeJleHHR k-ro 6HHOMHailbHOro MOMeHTa, CBR3aHO C 3~
~eKTHBHOCTbiO perHCTpa~l-11-1 e+e--nap COOTHOWeHHeM N- E -k /7/. 
Hawa cTaTHCTHKa co6~THH c y-KBaHTaMH no3BOnReT onpeAeilHTb 
AHCnepCI-110 /BTOPOH MOMeHT/ pacnpeAeJleHHR no MHO>KeCTBeHHOCTI-1 170-

Me30HOB TOilbKO AilR CTa-s3aHMOAeHCTBHH, rAe HMeeTCR Heo6XOAHMOe 
4Hcno co6~THH c ABYMR 1-1 6onee y-KBaHTaMH. Pacl.leT~ no ~opMynaM 
/1/ 1-1 /2/ AaiOT 3Ha4eHHe D~o = 7,2+2,5. 

BTopoH cnoco6 onpeAeneHHR AHcnepcHH pacnpeAeneHHR no MHo
>KeCTBeHHOCTH tr0 -Me30HOB CBR3aH C BOCCTaHOBJleHHeM 3TOrO pacnpe
AeJleHHR nyTeM HCnOilb30BaHHR pacnpeAeJleHHR no 41-1CI1Y 3aperHCTpH
poBaHH~X y-KsaHTOB. MaTeMaTH4eCKH 3TO 03Ha4aeT, 4TO Hy>KHO pe
WHTb CHCTeMy ypaBHeHHH 

n 
at = I c;k E t (l -E) 2k-t P k 

k=O 
131 

rAe IG 11 (i = 0,1,2, ... ,N) - 3KcnepHMeHTaJlbHO Ha6n10AaeMoe pacnpe
AeneHHe no MHO>KeCTBeHHOCTH y -KBaHTOB, {Pk I (k = 0,1,2, ... ,n) - He
H3BeCTHoe pacnpeAeJleHHe no MHO>KeCTBeHHOCTI-1 tr

0 -Me30HOB, KOTOpoe 
OnpeAeJlReTCR peweHHeM CHCTeM~ /3/, E- sepORTHOCTb perHCTpa~l-11-1 
y-KBaHTOB B 3~~eKTHBHOM o6DeMe KaMep~, Cj- 6HHOMHa1lbH~e K03~~~-~
~HeHTbl, npl-14eM nonaraeTcR, 4TO c j ..,Q, ecn~-1 j < n. 
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Ta6mm;a 2 

CpeAHHe reoMeTpH~ecKHe seca 
Y-KsaHTOB B CTa -co6biTHJIX 
C ny 3aperHCTPHPOBaHHbiMH 
y-KBaHTaMH 

2 

3 

4 

>4 

<W >reoM. 
y 

8,0~0,3 

8,5~0,3 

8, 7~0,4 

8,0~0,7 

9 ,6~1, 2 

CMcTeMa 131 cnpa8eAn~8a, ec
n~ 8epo~THOCTb per~cTpa~~~ r 
He MeH~eTC~ C 4~CnOM y-K8aHT08 
8 co6~T~~~4~cnoM i 1. B HaweM 
3Kcnep~MeHTe reoMeTp~4eCK~e 8e
ca y-K8aHTo8, Ae~CT8~TenbHO, 
cna6o MeH~~TC~ 8 3a8~C~MOCT~ OT 
~x 4~cna 8 co6~T~~ lcM.Ta6n.21. 
B c~cTeMe 131 nonaran~ pacnpe
AeneH~~ no MHO~eCT8eHHOCT~ {G 1J 
~ jpkJ HOpM~p08aHH~M~ Ha eA~H~
~y, a MaKc~ManbHOe 4~cno rr0 

-

Me30H08 8 co6tn~~ l4~cno n I 
C4~Tan~ pa8H~M 12 C TeM, 4T06~ 

Ha~ny4W~M o6pa30M on~caTb 3Kcne
P~MeHTanbHoe pacnpeAeneH~e y -

K8aHT08. 

HenocpeACT8eHHoe peweH~e c~cTeM~ 131 ~MeeT 8~A 

I G. C~ (.J..)k (l -1...) 1-k 
I~ k I f f 

141 

H3 8~pa~eH~H 14/ 8~AHO, 4TO np~ Man~x f 18 HaWeM cny4ae fa 0,11 
He6onbWaH HeT04HOCTb ~~3MeHeH~el B f np~80A~T K 6onbW~M ~3Me
HeH~RM s Pk, To ecTb np~ Man~x c peweH~R c~cTeM~ 131 HeycTo~-
4~8bl. 

6 C8H3~ C 3THM np~ peweH~~ CHCTeM~ 131 HCnOnb308aflCR MeTOA 
perynHpH3a~H~ A.H.T~xoH08a 181 , PeweHHe c~cTeM~ 131 Ha 36M npo
BOA~nocb no nporpaMMe FUMILI 191 , c noMOU\b~ KOTopo~ M~H~M~3~po-
8ancH $yHK~~OHan 8~Aa 

, 3Kcn. 0 1 1 2k-l 
N G i - k ~ 

0 
C2k r (1 - f) p k 2 

I ~ 0 I ---------- l llG 3KCil. 
I 

151 

n 
c perynRp~3YIOII4e~ A06a8KO~ a I P2 

k= 0 k 
B COOTBeTCTB~~ C MeTOAOM 

perynHP~3a~~~. KpoMe Toro, no aHanorH~ c noseAeH~eM pacnpeAe
neH~H no MHO>KeCTBeHHOCT~ 11- -Me30HOB, C4~Tanocb, 4TO pacnpeAe
neH~e no MHO>KeCTBeHHOCT~ 71°-Me30HOB {Pk l MOHOTOHHO y6~saeT 
C yeen~4eH~eM k. np~ TaKOM npeAnono>KeH~~ CY>K~BaeTCR o6naCTb 
Tex 3Ha4eH~~ K03$$~~~eHTa a s 151, np~ KoTop~x nony4aeTCH xo
powee cornac~e c 3Kcnep~MeHToM no Kp~Tep~~ x 2(x2<2). MoHoToH
HOCTb {P

0
1 o6ecne4~8anacb cneAY~Ille~ 3aMeHo~ nepeMeHH~x e 151 

I A k - HoeaR nepeMeHHaRI: 

A 1 = p 1 ' A 2 = p 1 - p 2 • A 3 = p 2 - p 3 • • • A f = Pp -1 - Pf • • • An = p n-1 - p n • 
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04eB11AHO, 4To np11 113MeHeHI111 Ae s "ec..;recTseHHbiX11 npeAenax 
0,$ A i $.1 , aaAaBaeMbiX sepoRTHOCTHbiM xapaKTepoM 1Pk l, nocneAosa
TeJlbHOCTb jpk} 6yAeT MOHOTOHHO y6wsa~~e~. nocJleAOBaTeJlbHOCTb 
Jpk} HaJlOlKeH11eM YCilOBI1R A 1-~ -A3 - ••. -An=w, r,qe w- MaJloe no
IlOlKI1TeJlbHOe 411cno, ,qenanacb nOilOlKI1TeilbHO~. 3To ycnos11e oaHa4a
eT, 4TO nOCJle,qHI1~ 4JleH MOHOTOHHO y6b1Ba~e~ nOCJle,qOBaTeJlbHOCTI1 
IPkl nono>KI1TeneH. 

noily4eHHble TaKI1M nyTeM pacnpe,qeJleHI1R no MHO>KeCTBeHHOCTI1 rr0 -

Me30HOB. ,1:\IlR CTa- 11 dTa -saai1MO,qe~CTBI1~ npi1Be,qeHbl B Ta6Jl. 3 11 Ha 
PI1C.3 11 4. 

MOIKHO C411TaTb, 4TO noJly4eHHble pacnpe,qeJleH11R no 411CJly rr0 -Me-
30HOB s CTa- 11 dTa -saai1Mo,qe~cTBI1RX 6Jli13KI1 K 11CT11HHbiM, nocKOilb
Ky o~eHeHHble no H11M <n"o> cosna,qa~T s npe,qenax ow116oK co cpe,q
H11MI1 MHOIKeCTBeHHOCTRMI1 rr0 -Me30HOB, onpe,qeJleHHbiMI1 no 411Cily y -
KBaHTos, a seni1411Ha ,q11cnepc1111 - c D"o ,nony4eHHo~ no MeTo,qy 
611HOMI1ailbHbiX MOMeHTOB. KpoMe Toro, Bl1,qHo, 4To pacnpe,qeneHI1R 
CTa- 11 dTa -co6biT11~ no 411CI1Y " 0 -Me3oHoB cosna,qa~T c pacnpe
,qeneHI1eM 3TI1X C06b1TI1~ no 411Cily 'l7--Me30HOB, 

06~11~ s11,q pacnpe,qeneHI1R no 411Cily rr 0 -Me3oHos ,qilR CTa-saai1-
Mo,qe~CTBI1~ XOpOWO BOCnpOI13BO,C\11TCR B KaCKa,qHO~ MO,qe1111 /pi1C.5/. 
O,qHaKo MO,qenb ,qaeT HecKOilbKO 3aBbiWeHHy~ cpe,qH~~ MHomecTBeHHg<tlJ 
rfJ -Me3oHos no cpasHeHI1~ c 3Kcnep11MeHTailbHbiM 3Ha4eH11eM: < n"0 :> = 
= 4,2. 

PHc.5. CpaaHeHHe pacnpe~eneHHH 
no •mcny rr0 -MesoHOB ~R CTa -
B3aHMO~eHCTBHH C pacqeTaMH ITO 
KaCKa~HOH MO~enH /~KM/. 

} 
~ 

• CTa.-.., 
A CTo.-DI<M 

+tit!!!~ 
+ 

0 2 4 6 8 

3ABHCHMOCTb CPE,llHErO 4HCJlA rr0 -NE30HOB 
OT 4~1CJlA OTPHLIATEJlbHbiX nHOHOB 

113y4eH11~ KOppeilR~I1H Me>K,qy cpe,qHI1M 411CilOM 'l7° -Me30HOB 11 411C
IlOM OTPI11.1aTe!lbHbiX ni10HOB B a,qpOH-a,qpOHHbiX B3ai1MO,qe~CTBI1RX no
CBR~eHO ,1:\0BOJlbHO MHoro pa6oT /eM., Hanpi1Mep, o6aop/10/11 CCb1JlKI1 
B HeM/. np11 3Hepri1RX BbiWe 20 r3B Ha6Jl~,qaJlCR Il11He~HbiH pOCT <nrro> 
C yBeJl114eH11eM 411Cila n _ npi1MepHO ,C\0 n_ = 2< n_ >. np11 MeHbWI1X 
3Hepri1RX, B 4aCTHOCTI1 B ,C\11ana30He 3-4 r3B, <nrro> y6biBaeT C yse
Il114eH11eM n , 4TO CBR3aHo c orpaHI14eHI1eM no 3Heprl111, Heo6xo,q11MOH 
,qnR o6paaoaaHI1R nl1oHos. 
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<n"o> PHc.6. 3aBHCHMOCTb cpe~Hero qHc
na 'l7° -Me30HOB OT qHcna OTpH~a
T8nbHbJX ITHOHOB ~R NN-, dTa-

f) 

9 

8 
7 

6 

5 

4 
3 

2 

1 

)> 

~ t 

/r*~ .;. 

!+ 
• CT11 
o dTa. 
<l NN 
1> CT11 DKM 

H CTa -asaHMo~eHCTBHH. 

HaMI1 onpe,qeneHa aas11c11MOCTb 
cpe,qHer_? 411CJla 'l7° -Me30HOB OT 
411CJla 'lT -Me30HOB B R,qepHbiX B3ai1-
Mo,qeHCTBI1RX, no!ly4eHHbiX np11 o6-
Jly4eHI111 TaHTa!lOBOH MI1WeHI1 R,qpaMI1 

2 4 5 8 iO 1a n._ yr nepo,qa 11 ,qe~Tepi1R np11 11Mny!lbce 
4,2 r3B/c Ha HYKilOH /eM. PI1C.6/. ,llJlR CTa-saai1MO,qeHCTBI1~ Bl1,qeH 
RBHbiH poeT <n"o> c yse!ll14eH11eM n_ ,qo n_ = 7 (- 2<n_>),3ToT pocT<n 0 > 
annpoKCI1MI1pyeTCR Il11HeHHOH CiJYHK~11eH: < n o> =an + b, c a= 1 , 13+0~ 08 
11 b = 0,65~0,10 lx~T.cB.= 0,74/, s To"speMR ~aK ,qnR NN-saai1Mo
,qei1cTBI1H np11 4 r3B/c a = -0,45+0,05, a b = 1 ,0+0,05 110•131• 3Ha-
4eHI1e napaMeTpa a, 6!1113Koe K e~H~1~e, ,qnR a,qpoH-=-a,qpoHHbiX B3ai1Mo
,qeHcTBI1H OTMe4ailOCb Jli1Wb np11 11Mnyi1bCaX nepB114HbiX a,qpOHOB BbiWe 
100 r3B/c 110~ Kor,qa ,qOCTaT04HO Bei111Ka /-10/ MHO>KeCTBeHHOCTb 
BTOPI14HbiX ni10HOB. 

B R,qpo-R,qepHbiX B3ai1MOAe~cTBI1RX yse11114eH11e MHomecTBeHHOCTI1 
nl1oHoB ,qocTI1raeTCR He TOilbKO 6naro,qapR yse!ll14eHI1~ 3Heprl111, npl1-
xo,qR~ei1cR Ha OA11H HYKilOH R,qpa-cHapR,qa, HO 11 6naro,qapR TOMy, 4TO 
BO B3ai1MOJ:IeHCTBI111 C R,qpoM-MI1WeHb~ y4aCTBY~T HeCKOilbKO HYKilOHOB 
n:=~~n:::ll"'llle:t.r-A ann':'t /2, 11,12/ T.,v "'"''" ,...Tr"\MU'Ur'\nCoui41A nncn \lr-nanr'\n~ 

•• -, ••• · ---, ··rr - · --···· --- ····· ··r--,-r ~ • -·-,..-,...,-

C TaHTaJlOM BO B3ai1MO,qe~CTBI111 y4aCTBY~T B cpe,qHeM 6,6+0,3 HyK
JlOHOB R,qpa-cHapR,qa 112/ c D = 4,1+0,2 11 cpe,qHRR MHomecTBeHHocTb 
ni10HOB BCeX 3HaKOB 60ilbWe 10 yme-npl1 11MnyilbCe 4,2 r3B/c Ha HyK
JlOH 14• 51 . np11 3TOM 411CJ10 BTOPI14HbiX ni10HOB pacTeT nponOpi.II10Ha!lb
HO 411CI1Y HYKilOHOB, y4aCTBOBaBWI1X BO B3ai1MO,qeHCTBI111, 

B dTa-saaHMo,qe~cTBHRX 411C!lo s3ai1MO,qe~cTBY~~I1X HYKilOHOB nep
BI14Horo R,qpa orpaHI14eHo l<v> = 1 ,60+0,04 1121 I 11 cooTBeTCTBeHHO 
3aBI1C11MOCTb <n"o> oT n_ ropaa,qo cna6ee. Jli1Hei1HaR aaBI1CI1MOCTb 
< Orro> OT n_ B a,qpOH-a,qpOHHbiX B3ai1MO,qeHCTBI1RX np11 BbiCOK11X 3Hep
ri1RX o6ycnosneHa AI1HaMI14eCKI1MI1 KoppeilRI.II1RMI1 B npo1.1eccax MHo
mecTBeHHoro pom,qeHI1R nHOHOB. no,qo6HaR 3aBI1CI1MOCTb <nrro> OT n_ 
B R,qpO-R,qepHbiX B3ai1MO,qe~CTBI1RX np11 cpe,qHI1X 3Hepri1RX Ha HYKilOH 
R,qpa-cHapR,qa oTpamaeT s nepsy~ o4epe,qb peaynbTaT Ha!lo>KeH11R 
HeCKOJlb KI1X HYKilOH- R,qepHbiX B3ai1MO,qeHCTBI1H rtpl1 C TOJ1KHOBeHI111 R,qpa 
C RAPOM. npo~ecc o6pa3oBaHI1R ni10HOB no ,llKM npi1BO,CII1T K 3aBI1CI1-
MOCTIII <n 17o > OT n_, 6Jli113KOH K 3Kcnepii!MeHTaJlbHOH AO 3Ha4eHI1~ 

n_ = 7, np11 annpOKC11Mal.ll-1111 pocTa <n o> ,llKM Ilii!He~HOH CIJYHK1.111ei1 
<n o>=an_+bnOilY411Il11 a= 1,00+0,0~ 1-1 b= 0,48+0,13. " - -

B 3aKI1~4eH!IIe asTopw swpama~T 6naro,qapHOCTb B.,ll.ToHeesy aa 
Mo,qenlllposaHI-1e CTa-co6biTH~ no .aK~1; H .AHrenosy' A. n. racnapRHY' 
B.r.rpHwiiiHY, M.H.Conosbesy aa noneaHwe o6cym,qeHHR. 
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