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B peaKLH<1RX 

rr-P ..... Y+··· /1/ 

TT- p ..... A + y + ••• /2/ 

/3/ 

H3yl.la!lOCb o6pa30BaHHe y -KBaHTOB npt.1 40 r36/c. 

HcnonbaosaH 3KcnepHMeHranbHW~ MarepHan, HaKonneH~~ npH 

o6pa6orKe -80 T~c. CHHMKOB c 2-Merposo~ nponaHoeo~ KaMep~. 

0THOCHTe!lbHO B~COKaR 3$$eKT~BHOCTb 3Toro npH6opa AnR pe-

ntCTpa4HH e+ e --nap or KOHsepcHH y -KsaHTOB I -20%/ noasonHna 

HaM onpe,qenHTb HHKI1~3HBH~e Cel.leHHfl H CpeAHHe MHO*eCTBeHHOCTH 

y -KeaHros, a TaK*e nonyl.lHTb pacnpeAe!leHHR AH~epeH4HanbHWX 

ce4eHHH no PRAY KHHeMaTH4eCKHX nepeMeHHWX He TOI1bKO AI1R peaK-

4HH /1/, HO H AnR peaK4HH C PO*AeHHeM' y-K&aHTOS H CTpaHHWX 

4aCTH~ /peaK~HH /2/ H /3//. npoBeAeH cpaBHHTefibHWH aHafiH3 AfiR 

TOrO, 4T06~ npdcneAHTb BI1HRHHe PO*AeHHR HeHTpa!lbH~X CTpaHH~X 

4aCT\oot4 Ha XapaKTepHCTio1KH y -KsaHTOB o 

3KcnepHMeHT 

B paHHHX ny6nHKa4H~x no,qpo6Ho onHcaH~ KPHTepHH/11, Korop~e 

HCnO!lb30Ba!1HCb A!lfl K!laCCH~HKa4HH C06~TH~, OT06paHH~X 8 3~$eK

THBHOM 06DeMe KaMep~ 121 , 17- p-, 17-:- n , rr -c, H HAeHTH$HKa4J.1H 
V 0 -co6btTHH H. y -K·BaHTOB /3,4/. 

noCKOilbKY B B~6paHHOM 3~eKTHBHOM 06DeMe KaMepbt perHCTpH

PYIOTC~ He BCe V0 H y, o6pa30BaBWHeCR B H3y4aeMbiX HaMH 77-p -

B3aHMOAeHCTBHRX, TO BBOAH11Cfl PRA nonpaBOK, ,ll11R Ka>K,qOrO V0 (y) 

onpeAei1R11CR reoMeTpH4eCKHH 11sec11 , paBHbiH o6paTHOH Be!1H4HHe 

sePORTHciCn1 per~ootCTpa~HH V0 (y) ·a 3$$eKTHBHOM 06DeMe KaMepbl, 

KpoMe TOre, 6bi!1H aeeAeHbl nonpaaKH Ha norepH V0 H y -KBaHTOB 

s6m<13J.1 aeeaAbl IA.O 2 eM/ H a HanpaaneHHI-1 KO AHY KaMepbl /3/, Ha 

3(!>¢eKT\oo1BHOCTb npOCMOTpa H HeH3MepHMble V0 H y -KBaHTbl, a A!lR 

V o - e~qe. H Ha HeHrpanb.Hble MOAbl pacnaAa. 

8 ra6n.1 AaercR 4J.otcno _y -KsaHroa, aaperHcTpJ.otpoaaHH~X a peaK-

4HRX /1/-73/, ny , cpeAHHe reoMerp~4ecKHe, < WY > reoMH nonHble, 
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< W y >, 11seca 11
• 

A -nmepoHos Ill 
TaM >Ke np~t~Be,QeHbl 

K ~ -MeaoHoa. 

Ta6JIH~a 

PeaKu;H.R: NY <W >reoM y <Wy> < Wvo > reoM. < Wvo > 

17-p-+y+ ... 15491 4,40~0,04 4,98~0,05 

rr-p -+ y +A+ ... 492 4,42~0,20 5,05~0,23 I ,20~0,07 
rr-p -+y+K~+ ••• 878 4,26~0,_14 4,79~0,17 I ,22~0,06 

HHKn~3J.1BH~e Ce4eHHR J.1 cpeAH\Ile MHO>KeCTseHHOCTH. 
y -KBaHTOB B peaK~~~X /1/-/3/ 

2,28~0,17 

2, 12~0, I 4 

,llnR OnpeAeneHH.R Y1HKni03HB·H~X ce4eHH~· o6paaoBaHHfl. y -KsaHTOB 
8 peaKI..II-1RX /1/-_13/ Y1CnOnb30Banocb cneAYIOiqee COOTHOWeH\Ile: 

rr-12,:; rr-p . CgHg 
ay =~ain +Sa in ) ·aNY /S·Nin • 

- -12 C H 
CAe u:' P=21 38+0 16 M6/S/' CT~ 0 =179+2 Mo 16;'N: 3 8 =34469-

In ' ·- ' ' lD - lD 

non Hoe 4~t~cno Heynpyntx aaa11MOAe11cTat411 s nponaHe, a= 0, 56+0, 01 . -
AOnfl B3aHMOAei1CTBY1i1 17- -Me30HOB CO CB060AHbiM\Il npoTOHaMH-8 npo
naHe17~nonHOe 41-lCnO y-KBaHTOB B peaKI..IHfiX /173/ ·onpeAenR.nOCb 
KaK: 

Ny=ny<Wy> 

NY= ny <Wy> <WA> 

N = n < W > <WKo > y y y s 

- An~ peaK~~~ /1/ 

- Anfl peaKI..IHH 

- A.nR peaKI..IJ.11-1 

/2/ 

/3/. 
J.1HK.ni03HBHble ce4eHHR o6paaosaHHR y -KaaHTOB so scex 17 p 

saaHMOAeHcTBHRX H rr-p -co6biTHfiX c PO>KAeHI-1eM A -rHnepoHoa 1-1 
K ~ -Me3oHos AaHbl s Ta6n. 2. 

2 

2 

3 

5, 10~0,07 

5,76:::_0,57 

5,26:::_0,40 

2,55:::_0,04 

2,88:::_0,28 

2,63:::_0,20 

CTy /M6/ 

I 10,9:::_2,6 

8,0:::_0,8 

12,7:::_1,0 
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Pna5 (r3B/c) 

Pac.I. 3HepreTH'tlecKaH 

3aBHCHMOCTb HHKniD3HBHb~ 

Q Ce'tleHHH y -KBaHTCJ;B B 17-p-
B3aHMop;eHCTBHHX. 

300 

3HepreT~~eCKa~ 3SBHCH

MOCTb Ce~eHH~ .ofipa30B.SHHR 

Y -KBaHTOB B ."--p -B3S\.1MQ

Ae~CTBH~X a HHTepeane 

HMnynbCOB OT 40 AO 

360 r3B/c /tO,!!/ noKa3aHa 

Ha p~c.l. 

CpeAHee 4HCJ10 y -KaaHTOB Ha OAHO " p -aaaHMOAe~CTBHe B 

peaKU.H~x /1-7-3/ npHBeAeHo a Ta6n.2. TaM >t<e ASHbl 3Ha~eHHR <n
17

o > 
B npeAno.no>t<eHHI-1, ~To <n17o > -1/2<ny >. CneAyeT OTM€Tf.1Tb, ~To 

B co6b1Tf.1~X c po>t<AeH~eM K~-Me30HOB a cpeAHeM po>t<AaeTc~ 

CTOJlbKO >t<e y -KBSHTOB, CKOJlbKO \.1 BO BCeX 17'- -p -B3aHMO,Q€~CTBH

~X, a B peaKL.J,I-1\.1 /2/ ,QS>t<e 60J1bWe, XOT~ MO>t<HO 0biJ10 O>t<I-1,QaTb He

KOTOporo YM€Hb.WeHI-1R <ny > B peaK~f.1RX /2/,/3/, nOCKOJlbKy no.n

HSA 3HeprH~, KOTOpaA MO>t<eT noMTI-1 HS o6pa30BaHHe 1T0 -Me30HOB, 

s 3THx peaKu,Hnx a cpe,QHeM MeHbwe, ~eM B peaKL.J,I-1VI /1/. PoeT <ny> 
B peaKL.J,HI-1 /2/ €CT€CTBeHHO 06"b~CHHTb BKJ1S,QOM y -KBaHTOB OT pac

na,Qa ~o .... A + y . 

6 

2 6 8 iO 1Z i4 16 18 
PHc.2.3aBHCHMOCTb cpep;aeH MHo~ecTBeHHOCTH "o -Me3oHoB 

OT 't.IHCna 3apH)[{eHHbiX 'tlaCTHIJ; B 1T -p -B3aHMO,((eHCTBHRX IIPH 

40 f3B/c;o - gmr peaKI1HH /1/, x -llll" peaKI1HH /2/, 
• - AIT" peaKI1HH /3/, 
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Ha p~c.2 np~ae,QeH~ aae~c~MocT~ cpeAHero 4~cna rr0 -Me3oHOB 
OT MHomecTBeHHOCT~ n+ ,QnR peaK4~H /l/-/3/. 3TH 3aB~C~MOCTH 
annpOKCHMY!poaan~Cb nPRM~M~ <nrro> ea+b·il± ,QnR 2<n± <14. 
PeaynbTaT~ annpoKc~Ma4YIH np~t~Be.QeH~ a Ta6n.3. AnnpoKc~MHpy~~He 
npfiMble noKaaaHbJ Ha p~c. 2. MomHo BHAeTb, 4TO e co6biTHRx c po~
.QeH~eM A-n-mepoHoa H K~ -Me30HOB np111 40 f3B/c, npaKTH4eCKH 
HeT KoppenR4HH Me>KAY <ny> H "± . ,llnfl acex "- p- aaa~t~MO.QeHcT-
aHH KOppenR4Hfl HMeeT MeCTO ,QJ1fl 2 < n + < 14 11 3Ha4eHHe napa-
MeTpa "b'.. coana,qaeT co 3Ha4eHJ.1eM, OnpeAeneHHbJM . paHee Ha 
MeHbWei:f CTaTHCTHKe y -KBaHTOB /4/ 

PeaKLJ;H.fl 

2 

3 

10 

A. 8 
• 
1=: c 6 v 

4 

2 

Ta6nHu;a 3 

a b 

1,74:!:_0,07 o, 17:!:_0,01 

2,22:!:_0,53 0' 05:!:_0, 09 

I, 75:!:_0,28 0,13:!:_0,05 

0 
X 40} 1oo r 3B/c • 360 

1 ~ 
0 4 8 12 

n.± 
16 20 

PHc.3 .3aBHCHMOCTb <n 0 > OT lJ± IIpH 40, 
100 H 360 rsB/c, " 

X
2
/NCT. CB. 

3' 77 

0, 19 

0,38 

Ha pt~~c.3 npHBe,QeHbl aaa~-tCJ.1MOCTH <nrro> OT n+ .Ql1R peaK4\.-U.1 
rr p-+y+... np~ HMnynbcax nepBYI4Horo rr--Me3oHa 40,100 "' 
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360 r3B/c. Cn!lOWHafl Ili4HYifl COOTB€TCTByeT $yHI<U,I414 <n o> =1/2 ll+. 
" -

614,QHO, 4TO C pOCTOM 3Heprl414 <n
17

o > paCTeT no TOnOilOr14fiM 14 

YB€Ili4414BaeTCFI ,QI4anaaoH n+, 8 KOTOPOM <n 17
o> =1/2 n+. npeBbl

W€HYI€ <ny> HaA npRMOI4 8 AByxny4eBblX co6blTI4fiX, CBR3aHo c A14¢1-

pat<~I40HHblMI4 C06blTI4FIMI4 /12,10/, 

3as14CJ.1MOCTb <n
17

o > OT 3HeprJ.1J.1 8 C.L\.M. (v'sJ annpOKCJ.1MJ.1pyeT

CR <!JYHK~"e" <n o> =A+Blnvs c A= -0,24+0,06 " B = 1 ,3+0,2, 
2 rr - · -I 9 10/ 

X IN CT. CB .= 3,8 B "HTepsane "Mny11bCOB OT 5 AO 360 r3B/ c s, ' • 
B Ta6n. 4 npH8e,QeHbl cpeAHHe 3Ha4eHJ.1FI Het<OT.OPbiX xapat<TepJ.1CTI4K 

y -K8aHTOB AilR. peaKu,J.1~ /1/-/3/. 06pall..laeT Ha Ce6R' BHI4MaH\.1e TOT 

Q>aKT 1 4TO MMnyilbCbl )' -KBaHTOB 8 na6, CI-1CT€M€' ,Qmf peaKU,I-114 CO 

cTpaHHblMI-1 4acTI-1L\aMI-1 3Ha41-1TeilbHO MeJ:"'bWe, 4eM AilR ecex rr- p 

C06blTI-1~. 3,Qecb CKa3bJBaiOTCFI ABa ¢laKTOpa: nepBbl(i\ - 8 C06biTI-1fiX, 

r,Qe POA14IlJ.1Cb T:fl}f(eflble 4aCHIL\bl, Ha o6paaosaH~tte y -KeaHTOB oc

TaeTCR M€HbWe 3Hepr~ttl-1, 1-1 BTOpo\lt - cpe,QHee 41-1CI10 y -KBaHTOB 

,Qilfl peaKL\14\It CO CTpaHHblMVI 4aCTJ.1L\aMJ.1 H€ MeHbWe,, 4eM AJlfl BCeX 

rr p -83aJ.1MOAelltcTB~\It. 

Ta6mn . .J;a 4 

PeaKu;IUI <P•ay.>y 
f3·B c · 

<P~ >y 
roB/c <COl?fl*>y 

" p 4 y+ ... I ,87~0,02 0,166~0,001 0,185~0,003 

- p 4y+A+ ... I ,51~0,08 0,165~0,004. 0,076~0,019 
" 
"-P 4y+K~+· .. 1,52~0,05 0,156~0,003 o, 148~0,011 

Cpe,QHHe nonepe4Hble HMnynbCbl y -t<saHT08 a npe,Qe.nax owH60K 

,QilR BCeX Tpex peaKU,VI\It O,QYIHaKOBbl. 

HHt<IlJ0314BHbJe pacnpe,QeneHl-1R y -KaaHTOB 

4T06bl BblfiCHI4Tb 1 t<aK BilltlfleT p0}f(,Q6HJ..1e CTpaHHblX 4aCTl-1U, Ha 06-

pa308aHI46 y -KeaHTOB, 6b1IlJ.1 nocTpoeHbl H6KOT0Pb16 14HKI1103J.18Hble 

pacnpeAeneH"R y-KBaHTOB A11R peaK~"" /1/-/3/. 
HopMI-1poeaHHble l-1MnynbCHble pacnpe,QeJ1eHJ.1R y-KeaHTOB npl-1se

,QeHbl Ha Pl-1C.4~ 0HJ.1 COBna,QaiOT AJlfl J.1MnyJlbCOB, M€HbWJ.1X 4 r3B/c. 

np14 6onee BblCOKHX J.1MnyJ1bCaX CneKTP y -KsaHTOB ,Qilfl peaKU,J.1(i\ 

/2/ " /3/ na11aeT 6biCTpee, "eM A11R peaK~"" /1/. 

" da/ dp•a6. 
peaK~"" /2/ " 
86HHO" 

AJ1fl peaKU,J.1l-1 /1/ HOpMI4POBaJ1J.1Cb Ha 

/3/ - Ha 14HKI1103HBHble ce4eHHR A 111 

a in P, a AilR 

K~.,cooTaeTcT-
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I I I I I 

fl o ,;·p-r• ... 
x J:·p--l•A• ... 

0 • 1f"p-- 'f • Kf• ... 

4 
-, !--. i,O 1:- 0 

~ 
1, "' ~ 

~ l -IJ 0 

O.i :- fo -

f 0 

4 0 

2 

D.Oi I ,l¥ 
' 4 6 8 !0 12 14 i6 

P,.. (r.6/o) 

PHc. 4. HopMHpoBaHHbie HMrrynbcmre pacrrpe.ueneHHR 
~ Jia6.CHCTeMe AnR peaK~HH /1/, /2/, /3/. 

I I I 

10-

I I I I I 

0 1/"p~f• ... 
X 1f"p~t•A• ... 
•· 1f"ap-r+K; "'··· 

y -KBaH-

I 

~ 0 f Jo or J '0 K 0 Ofo 0 
0 0 

1 I I I I I I I I I 
-1.0 -o.s -0,6 ·0,4 -o.z 0 D.Z 0,4 0,6 0,8 i,O 

Colle* 
PHc. 5. HOPMHpoBaHHbie yrnoBhte pacnpe.o;eneHHR y -KBaHTOB 
~.M. AITH peaK~ /1/, /2/, /3/. 



' 

1,0[-

0,1 ::- -

o £"p·-r• ... 
X J·p-T•.A• ... 
• .r-p --f • ~<; •... 

J I ~ D,Oi L--;L_7----c!----:--k----:---;----t-7--'--;-' -4 -5 -2 -1 o a 5 4 s 
y 

PHc. 6. HopMHpoBaHHhte pacrrpe,IJ;eJieHHR y -KsaHTOB 
ITO 6hlCTPOTe B c.~.M. AnR peaK~HH /l/,/2/,/3/. 

HopM~-iposaHHble pacnpeAe.neHiii.R no cosO* noKaaaHbf Ha PHC. 5. 
OnpeAeneHbl K03¢¢141..ll-1eHTbl acY~MMeTpi-H1 3T~-tx pacnpeAe.neHH~ 

A=(Nr -Nb)/(Nr+N b) 

I N r , N b - 41o1c.na y - KBaHTOB, eblneTatoll.l\ltX a nepeAHIOIO 1o1 aaAHIOIO 
no.nycQJepbl, cooTaeTCTBeHHo/. ,Qn.R peaKL1.1414 I 1 I A==- 0, 22!:.0, 05 • .Qn.R 
peaKLI.H~ /2/ 1o1 /3/ se.nH4HHbl A e npeAe.nax 3KcnepHMeHTaJlbHbfX 
OWJ.II50K paBHbl HYI110. 

YIHTepecHo paccMoTpeTb pacnpeAeJTeHltle y -KaaHTOB no npOAOnb-
Hoii 5blcTpoTe y= 1/2 ln(E*+P11*)/(E*-p~) /pHc.6/. BHAHO, 4TO 
KaK Ail.R peaKI.IIi11-1 /1/, TaK l4 AIIR peaKJ.\HC1 /2/ VI /3/ rnaBHbiM HC

TO'-IHHKOM y -KBaHTOB .RBJl.ReTCA 4eHTpallbHaR 06JlaCTb • Jl.nR peaK4~i'! 
C A-r~nepOHSM~ MSKC~MyM HeCKOflbKO CMe~eH K no.nyc¢epe M~WeH~. 
OcHOBH~M ~CT04H~KOM A(2°)-r~nepoHos RB.nReTcR ¢parMeHTa4~R 
M~WeH~, no3-TOMY B03MO>KHO, LITO pO>!<AeH~e 2 ° -r~nepoHOB ~ Arr 0

-

pe30HaHCOB RB.flReTCR npH4~HOi1 TSKOrO CMe~eH~R MaKC~MyMa pac
npeAefleH~R AflR peaK4H~ /2/. 

HopM~posaHHbte pacnpeAeneHHR y -KsaHTOB \.13 peaK41o1i'l /1/-/3/ 
no KBaApaTy nonepeLIHoro ~Mny.nbca, p.l2 , s npeAe.nax ow~6oK cosna
AaiOT /pHc.?/. 
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8 

0 1f"p-(• ... 
x tr·p-T•A• ... 

100 • :r·p-f•K;•. 

-~ of s 
~IW 10 

0 ~ 
--M 0 

oto 
'f· ' l! 

qos q• O.l5 0,20 
~(r•B/c)1 

0,25 0,30 '·" 

PHc. 7. HopMHposaHHble pacnpe,n;eneHml y -KBaHTOB no KBap;
pa;y-rrorrepe~Horo HMnynbca AITH peaK~HH /1/, /2/, /3/. 

tO I I I I I ' 

! • 

J~ 
tit 

~ f 6 
u_-

0,1 

1 
l ~ivl' 

- -

J 
o Ji·p~r· ... 1 X 1f·p-f+/\+ ... . 
• !i·p-T• K;+ ... 

0,01 I I I I I I 
·0.3 ·0,2 ·0,1 0 0,1 0,2 0,3 

X 

PHc.8.HopMHPOBaHHbie CTPYKTYPHbJe ciJYHKI.l;HH -F1 (x) 
AnR y-KBaHTOB ll3 peaK~HH /J/, /2/, /3/. 



... 

~ .,. 
1,0 t- 0 

~10 0,1 t-

0 

a r-p--r• ... 
X trP--f•A• ... 
• 11p--f•K;• ... 

-

-
! 

UOI L_---c;;-;!;,---k '--k--!-:::--!-::: ':---:!::---!-:::,--J 0,05 0,10 0,15 0.20 0,25 0,30 ~>5 

P.' (r>B/c) 

PHC. 9 .HopMHpOBaHHbie CTPYKTypHble ¢YHKI.J;HH .F 2 (p: ) 
AITH y-KBaHTOB H3 peaK~HH /1/, /2/, /3/, 

PaccMOTPYIM HOPMI-1POBSHHble CTPYKTYPHbJe ¢lYHK4"1J.1 .F t (X) 14 .F (p_Z) 
AilH y -KBaHTOB H3 peaK~H~ /1/-/3/. 

F1(x) ~1/uin f2E*/rrV'S·.da/(dx·dplJdpf, 

F2 (p_i:J ~1/ain f2E*/rry'S: da/(dx·dpj! )dx, 

rAe X=2p*/y'~ E* 1-1 p* - 3Hepn1fl H npO,QOJlbHblH HMnYJlbC y -
' II KBSHTOB 8 C.LJ,.M. 

MaKCHMYMbl F 1 (x) AilH y -KeaHTOB H3 peaK~"~ /1/-/3/ HaxOAHT-
C.R npH X=O Y1 cosna,QaiOT MemAY co6oC1. C POCTOM X .F l (x) AJlR 
peaK~Hi'i /2/ " 131 y6b!BaeT 6blCTpee, 4eM AilH peaK~"" /1/ /pHc.8/. 
3Ha4eHHH F 2 (p~) AilH y-KeaHTOB H3 peaK~Hi'i /1/-/3/ coenaAalOT 
AO pf ,Q,2.npH 6onee BbiCOK&.1X p_[ F2 -(p_{) Ail.R peaKU,l-1i1 CO 
cTpaHHbiMI-1 l..laCTHU.aMI-1 yMeHbwaeTcR 6blcTpee, 4eM AilA peaKU,I-IH I 1 I 
/pHc.9/. 
~PHC. 10 npHBe,QeH~ 

peat<U,HH rp -+ y + ... 
c poCTOM 3Hepnu1 F 1 (x) 

pacnpe,QeneHHfl F 1 (x) AI1R y -KsaHTOB 1-13 
npH 40, 100 H 360 r3B/c. BHAHO, 4TO 

paCTeT 8 U,eHTPSilbHOC1 06.naCTH. 
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zo I-

101-

51-

z I-
9 

1 I ~I I I I 

-o,zo 0 
X 

0 

I 

o,ao 

0 40 } -
x 100 r.slc 
• 360 

-

-

-
~ 

I <?, 

0,40 

PHc.IO. CTpyKTYPHbie ¢yHK~HH F 1 (x) AJifi y-KBaHTOB 

H3 rr p -s3aHMo.o;eHcTBHH npH 40, 100 ·H 360 f3B/ c. 

Bb1BOAb1 

1. 06paaosaHI-1e A -nmepoHos Itt K~ -Me30HOB a 11 -p-e3al11Mo-
AeHCTBHRX npH 40 r3B/c /peaK~HH /2/ H /3// He npHBOAHT K yMeHb
WeHH~ CPeAHero 4~-tCna y-KBaHTOB 8 3Tit!X peaK~HRX no cpaBHeH~tt~ 
co sceMI-1 rr- p -saaHMOAe.J1cTBvtRMlll /peaKU.H.A /1 I I, OAHaKo yMeHb-
waeT KoppenRU.HIO Me>KAY <ny > 111 n±. 

2. PmKAeHHe A -nmepoHoe 1-1 K~-Me3oHoB cKaablsaeTcR Ha yMeHb
weHI-11-1 AO.m1 6btCTPbtx· y·-KaaHtoa no ·cpasHeHI-110 c peaKU.\.1e~ /1/, 4TO 

npHBOAitiT K yMeHbWeHIIIIO cpeAHero ~t~MnynbCS y-KBSHTOB B n86., C~ttc
TeMe 8 peaK~HRX /2/ H /3/. 

3: Po>KAeHI-1e A 1.1 K~ 4acn11..1 He an~t~ReT Ha pacnpeAeneHHe y -
KBSHTOB no nonepe4HOMY li!MnyJlbCy. 

AsTOPbl 6naroASPRT AY6HeHCKYIO r-pynny CoTPYAHY14ecTea no o6-
pa6oTKe cHHMKOB c ABYxMeTpoeoi:i nponaHoeoi1 KaMepbl aa y4acTY1e 
e nony4eHY1Y1 3KcnepY1M~HTanbHoro MaTept.1ana, ~.M.Wa6enbCKoro -
aa none3Hble o6cy}f(AeHY1fl_, ~.A. nepeywlr1H.Y 1r1 H. B. ne~:.~eHoea- - a: a 
O$OpMheHY1e PHCYHKOB. 
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