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Hccne.noaaHae npo~ecca _MHo:lKecmemwii reHepaJ.Um rmcr~ a a,u;poH
R,D;epHLIX CTOJIKHOBeHJUIX npll BhiCOKliX 3HepriUIX ll 60JihlllliX nepe,naqax 
liMnyJILCa liMeeT Ba:lKHOe 3HaqeHlle M.fl llOHliMaHll.fl MexaHH3Ma CIIJILHhiX 
B3aliMO,ll;eHCl'BliH ll BeyTpeHHeH crpyKTyphi aTOMHOrO R,D;pa •. 

IJpa liCCJie,li;OBaHllll R,D;epHhiX B3aliMO,ll;eHCTBHH BecbMa Ba:lKHO ll3~e

pliTL KBa.n;paT qeTLipexMepHoro aMnyJILCa t , nepe.naaaeMoro _TOM HJIH HHOH 
rpynne BTOpl{qHLix qacT~ IIJIH o.n;HOH al-opnqHoii qacTn~e· 3Ta peJI.flTHBIICT
cKn-aHaapaaHrnaa xapaKTepacTnKa MHo:lKecTBeHHoro npo~ecca cymecTBeH
Ho 3aBliCliT OT ero ,ll;liHaMliKH, ll03TOMY 3KCnepnMeHTaJILHOe H3yqeHne xapaK
TepliCl'IIK MHO:lKecraeHHOH reHepa~a tmCTII~ B 3aBliCliMOCTH OT 3TOH BeJIII· 
qlfHhi no3BOJIReT nonyqmL ~eHHyiD liH!f>OpMa~mo o. npapo,n;e CHJILHhiX B3an
Mo.n;eiicTaaii. • 

- 113aecTHo, ~o KBa,n;paT qeTLipexMepHoro IIMnynLca t , nepe,n;aaaeMoro 
O,li;HOH BTopnqHOH qacra~e, ll KBa.u;paT llOJIHOH 3Heprna B 'cacTeMe ~eHTpa 
MaCe a,u;pOH·HYKJIOHHOrO B3aliMO,ll;eHCl'Bll.fl ShN npa. BhiCOKliX 3Heprll.flX C 
TO~OCI'LIO ,li;O MaCCOBhiX qneHOB Ollpe,ll;eJI.fliOTC.fl CJie,n;yromaMll !f>opMyJiaMa: 

2 . _ II 
t = - (P - P ) "'2E (E - {3 p ) , h c h c h c (1) 

2 
ShN= (Ph +PN) .. 2EhmN' (2) 

r,n;e Ph, PN, Pc - qeThipexMepHLie aMnyJILCLI HaJieTaromeii qacT~hi, HyKJio

Ha-MallleHa ll paccr.:aTpaaaeMOH BTOPYFOH qacTli~I, Eh ll {3h - u3Heprll.fl ll 
CKopocrh nepanqHoa qacra~I, Ec a Pc - 3Heprll.fl a npo,n;oJILHLm aMnyJILC 
accne,n;yeMOH aTopa~oii rmcTa~I. B 3I<cnepaMeHTax npa BhiCOKax 3Hepraax 

,Jjh npa~TaqeCKll pasHa e,li;HHll~e. C llOMOmLIO Bhipa:lKeHliH n> ll (2) MO:lKHO 
nonyqmL aennqliHy; KOTopyro Mhi Ha3LmaeM nopR,D;KOM KYMYJIRTliBHO· 
ern, T.e. 

nk = 
E - pll t 

e c --. 
m - shN - p 

(3) 

113 !f>opMYJILI (3) BliAHO, ~o npa accne,n;oamma xapaKTepacraK aTopnq- · 
. HhiX rmcT~ B 3aBliCaMocra OT nopa.n;Ka KYMYJIRTliBHOCTll Mhi npaKTaqecKa 
accne.n;yeM 3aaacaMocrL OT nepe.n;aHHoro qeTLm~::_cMepHoro aMnyJihca t , 

• t~r1<.e ns tle uH~t\ JC1i'C't11fjT \ 
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Ta61mua 1.3HaqeH~ napaM.erpoa B ¢>opMYnax (6) H (9). 

a1 , A1 

¢>-na (6) 6,7±0,4 
'¢>-na (9) 0,677 ± 0,005 

E d~ = nk 
dp 

bl ,B1 

7,4±0,2 
4,6±0,2 

a2 ,A2 b2· • B2 

0,051 ± 0,016 1,8 ±0,2 
0,005 ± 0,003 0,85± 0,18 

,J 

,(2 /n 

1,12 
.1,08 

(7) 

IlpH HCCne.n;OBaHHH npouecca MHO)KecTBeHHOH reHepaiUlli BTOpH~biX 
qaCTHU MeTO.ZJ;HKOH IIy3blphKOBOH KaMepbi ( 4rr-reoMeTpiDI) Mbl HMeeM 
B03MO)KHOCTh HCCne.n;oBaTh noae.n;eHHe HHBapHaHTHOrO .ZJ;H¢J¢JepeHIUianhHOrO 
ceqeHIDI, npoHHTerpHpoaannoro no o.n;Hoi:f nepeMeHHoi:f, B qacTHOCTH no 

2 
pt, T.e. 

!(nk) =J-d- (nk ~) dp2 =nk ~. 
dp2 dnk t dnk 

t 

(8) 

' Ha pHc. 2 npe.n;cTaaneHa npoHHTerpHpoaaHHa.H no p~ 3aBHCHMOCTh HH
BapimHTHoro .ZJ;H¢l¢JepeHUHanhHOrO ceqeHIDI po)K.n;eHIDI BTOpHtriJbiX 1T--Me3o

HOB OT nopn:.n;Ka KYMYnHTHBHOCTH n ~- BH.n;Ho, qTo 3Ta 3aBHCHMOCTh, TaK. 
)Ke KaK pacnpe.n;eneHHe, npe.n;cTaaneHHoe Ha pHc. 1, pe3KO MeHHeT caoi:f xa
paKTep B o6naCTH 3HaqeHIDI nepeMeHHOH nk- 1, T.e • .n;nn: 3aBe.n;oMo KYMY
nHTHBHhiX rr-·Me30HOB (nk > 1) HaKnOH pacnpe.n;eneHIDI CTaHOBHTCH MeHh· 
me. Ilo3TOMY .n;aHHoe pacnpe.n;eneHHe 6hmo annpoKCHMHpoaaHo cyMMOH 

. .n;ByX 3KCnOHeHT: 

0 k 6 N - Bl nk - B n - A · 2 k N - = 1e +A e 
6nk 2 

(9) t (nk) 

3HaqeHIDI napaMeTpOB B lPOPMYne (9) H ')(2 Ha O.n;Hy CTeneHh CB060.ZJ;bl 
npHBO.n;HTCH B Ta6n. 1. fu Ta6nHUbl BH.n;HO, qTO. qHCneHHbie 3HaqeHIDI napa
MeTpOB b1 H ~. B1 H B2 cym;ecTBeHHO oi'nHqaroTcn: Me)K.n;y co6oi:f, 3HaqeHHe 
BToporo HaKnoHa B2 npHMepHo B 5 pa3 MeHbiiie, qeM B1• · . . · 

· ' Ha6mo.n;aeMhiH H3noM B 3aBHCHMOCTH HHaapHaHTHoro ~H¢l¢lepeHUHanh
Horo ceqeHHH po)K.n;eHIDI 1T-·Me30HOB OT iiepeMeHHOH nk (HnH OT nepe.n;aH

. Horo qeTblpexHMnynhCa t , CM. lPOPMYny (3)), HBnHeTCH, Ha Haiii B3rnn:.n;, 

4 

>;> 

~ 

" 

~. 

Pnc. !?- MHBapnmnHoe pacnpeAeneHne rr-:Me· 

30HOB no KyMynHTHBHOMY qncny nk. Cnnow·_. 
Hafl nHHIDI - annpOKCHM3ll;HH 4JopMy· 

noii: (9). 

cephe3HhiM YKa3aHHeM Ha pasnH~hiH 
MeXaHH3M o6pa30BaHlm 06hJqHbiX H Ky
MynHTHBHbiX rr--Me3oHoB. B ca~3H c 
3THM HHTepecHO HCCne.n;oBaTb .n;pyrHe 
xapaKTepHCTHKH 1T-·Me30HOB, nona.n;aro
ID;llX B pa3Hhie o6naCTH · nk. 

XAPAKTEPI1CT.HKH 
rr--ME30HOB, 
OEPA30BAHHbiX B COEblTIDIX 
C KYMYJIHTI1BHbiMI1 
rr--ME30HAMI1. 

Ha pHc. 3 npe.n;craaneHo. pacnpe
.n;en.eHHe no qHcny rr- -Me30HOB, o6pa-
30BaHHhix B' 1T·'7C-B3aHMO.ZJ;eHCTBIDIX C 
KYMYnHTHBHhiMH rr--Me3oHaMH. Cpe.n;-
Hee 3HaqeHHe 3Toro pacnpe.n;eneHIDI 
.<n

17
_ >= 3,84 ± 0,12, a .n;HcnepcHH D_ = 

= 1,69 ± 0,05. )lnH acex rr-C-B3aHMO
.n;ei:fCTBHH < n -> = 3,24 ± 0,03, D _ = 

1,53 ± 0,01 /1 {{;. TaKHM o6pasoM, B 
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KYMYn.JJiTHBHhiX co6hrriDix MHO)KeCTBeHHOCTh rr--Me3oHoB 6onLIIIe, qeM ao 
BCeX 1T- C -B3aHMO.ZJ;eHCTBHHX. 

B Ta6n. 2 npHBo.n;mcn: cpe.n;HHe 3HaqeHHH HMnynhCHhiX H yrnoahiX xa
paKTepHCTHK (HMnynhca, ·nonepe~oro HMIIynhca, yrna BbineTa H 6hiCTpoThi) 
.ZJ;nH BCeX H KyMynHTHBflbiX 1T--Me30HOB H3 rr-C-B3~lHMO.ZJ;eHCTBHH. lis Ta6nH
Uhl BH.n;Ho, qTo xapaKTepHCTHKH KYMYnHTHBHhiX ( nk. > 1). rr--Me3oHoa cy
mecraenno ·OTnliqruQTCH OT xapaKTepHCTHK HeKyMynHTHBHbiX (nk .<1) 
rr --Me30HOB. XapaKTepHCTHKH · 11 "':'-Me30HOB, conpoao)K.n;arom;Hx. KYMYnHTHB
Hhie 11 --Me30Hhi s KYMYnHTHBHhiX co6hiTIDix, Mano OTnHqaroTCH OT xapaKTe
pHCTHK BCeX HeKyMynHTHBHhiX 11 --Me30HOB. IJ03TOMy, XOTH xapaKTepHCTHKH 
ri --Me3olioB B KyMynHTHBHbiX co6i.rriDix · 3HaqHTerr:bHo oTn~arol-cn: oT cooT-

• BeTCTByJOID;llX XapaKrepHCTHlC .ZJ;nH BCeX 11 -C-B3aHMO,lJ.ei:fCTBHH~ 3TO QTnHqlfe 
cinpe.n;enn:ercn: a· ocHoaH:ol\1 eyMynm:HaHbiMH qaciHUatviif~ · · .: ~ 

,. ~- - . ~ - - ' ~ ~_ ".'~. 
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Ta6mma 2. XapaKTepncTHKH "--Me3oHoa a "-c.a3anMo,n:ei%cTaWix 

<p> • P>Bfc <p, >, P>B/c <8>, ipan <y> :~ h . . . I o'!e 
. 400 

ace "--Me30Hbi 5,13 ± 0,03 0,368 ± 0,001 17 ,43± 0,09 2,471 ± 0,005 
.,_c nk<1 5,14±0,03 0,364±0,001 17,26±0,09 2,477±0,005 
"-c nk >1 ·3,85±0,46 2,25±0,17 87,3±3,1 0,06±0,07 
IT-, COnpOaO:>K- 300 

..n:ruoiUHe 17 - c , ,~ I I 1 30o 

nk>~ 4,42±0,32 0,354±0,014 20,1±~,3 2,32±0,06 :.· 
ace " a KYMY- .J 1 

JUITHBHblX 
co6biTHHX 4,22±0,26 0,855±0,058 37,1±1,7 1,71±0,06 200 

. I I I I ~N I' I I 

~n1c 

so 

~ 

I I I I PHc. 3. Pacnpe.neneHHe KYMYJIHTHBHbiX 

co6&ITHH no. 'IHCJIY IT- ·Me30HOB B HHX. 

-1 PHc. 4. Pacnpe.neneHHe IT --Me30HOB no HM· 

nyn&cy B KYMYJIHTHBH&Ix co6&ITHJIX. 3a

WTPHXOBaHHaH o6naCT& OTifOCHTCJI K KY" 

MYJIHTHBH&IM IT-:Me30HaM. 

ll.N 
AP 

100 

L I I 200 

100 

co59. 

25 1- r- L-, 150 

Puc. 5. Pacnpe.neneaHe IT- ·Me30HOB no 

nonepe'IHOMY HMnyn&cy B KyMYJIHTHBHbiX 

PHc. 6. Pacnpe.neneHHe 1T- ·Me30HOB no KO· 

CHHycy yrna B&meTa B KYMYJIHTHBHbiX 

100 

f.-
50 

0 ....,.... 
1 2 3 4 s 6 7 8 9 10 nJt-

Ha pnc. 4-7 npe~CTaaJieHbi pacnpe,n:eneHHH " '-Me30HOa H3 KYMYJUITHB
HbiX IT-C-a3aHMO,n:eHCTaHH· no HMnyJibCy, nonepetiHOMY HMnyJibCy, yrny 
abiJieTa H 6biCTpoTe cooTaeTCTBeHHO. Pacnpe,n:eneHHH KYMYJIJITHBHbiX "--Me" 

' . . . \ 
30HOa npe,n:craaJieHbl 3alllTpHXOaaHHblMH o6JiaCTJIMH. \ / . . I 

6 \ 

~ 
\I 

C06biTHJIX. ·3awTpHXOB8HH8H o6JiaCTb OT· C06biTifJIX. 3aUITpHXOB8HH8H 06JiilCT& OTHO· 

HOCHTCJI K KYMYJIJITHBHbiM TT-·Me30H8M. ·CHTCJI K KyMYJIJITHBH&IM rr":Me30HaM. 

PHc. . 7.. Pacnpe.neneaHe rr--Me30HOB no 

6&ICTpOTe B KyMYJIHTHBHbiX co6&ITHJIX. 

3aiiiTpHXOB8HH8JI 06JI8CTb OTifOCHTCJI K 

KYMYJIHTHBHbiM 1T -:Me30HaM. 

7 

4N 
~-g-

150 

50 
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fu pHc. 4 B~Ho, qTo HMIIYJihCHbie cneKTphi KYMYJIHTHBHbiX H HeKyMy
JIHTHBHbiX qaCTIU.l B o6naCTH p > 1 r3Bfc no.n;o6Hbl H qTo HMIIYJihCbl KYMY
JIHTHBHbiX %CTHI.l AOXO.n;HT .n;o 20 r3B/c. Pacnpe.n;eneHHe no nonepeqHoMy 
HMIIYJihCY (pHc. 5) noKa3hiBaeT, qTo KyMyiiHTHBHbie %CTHUbi o6nanaroT 

•3HaqlU'eJibHO 60JiblllHMH nonepe~biMH HMnyJihCaMH, qeM HeKyMyJIHTHBHbie. 
KyMynHTHBHbie "--Me30Hhi BbiDeTaiOT npaKTHqecKH H30Tponno, a TO apeMH 
KaK HeKyMYJIHTHBHbie BhiDeTaiOT npeHMYII.lecTBeHHO anepe.n; (pHc.6). BbiCT
poTHbie pacilpe.n;eneHHH tr-·Me30HOB (pHc. 7)noKa3biBaiOT, qTo KYMYJIHTHB

Hhie qaCTHI.lbl o6pa3yiOTCH B o6JiaCTH lP~arMeHTal.lHH H,D;pa·MHilleHH (<Y>- 0) • 

_,.1 

"3<1><1>EKTI1BHAH TEMTIEPATYPA" 
KYMYJIHTI1BHhiX TT --ME30HOB 

1 ~~~ 10° #P ~ f"----------
KaK H3BeCTHo, 3aBHCHMOCTh HHBapH

aHTHoro AH4>4>epeHI.lHaJihHoro ceqeHHH 
po:lK,ll;eHHH BTOpH~biX qaCTHI.l OT. HX 

-1 
10 

-t 
10 

-3 
10 

1 KHHeTHqecKoif 3HeprHH T HJIH oT none- · 
i peqHoif 3HeprHH Et = v p2 +m2 OnHCbiBa-

1 eTCH 3KCnOHeHI.lHaJlbHOH ~YHKI.lHeif: 

dcr T . · Et . 
E--::;- =Aexp(- --) =Bexp(- -· ).(10) 
. dp To / Tot 

. TipH 3TOM napaMeTp T0, miH TOt, o6biq~ 
. HO Ha3biBaiOT. "34>4:leKTHBHOH TElMnepa
Typoif" BTOplfqHbiX qacml.l- B pH,n;e '·Teo

peTHqeCKHX pa6oT 111 - 151 6bmo noKa3a

Ho, ~o npH T 0 ""200 M3B B03MO:>KeH 
lPa30BbiH nepexo.n; H,n;epHOH MaTepHH H3 
a,D;pOHHOH lPaSbl B KBapK-rJIIOOHHyiO. 
B pa6oTax /1,16/ HaMH 61>mo noi<a3aHo, 

qTo .n;n.11 7T-·Me30HOB c nk > 0,35, o6pa-
30BaHHhiX B dC-, HeC- H CG-a3aHMo.n;eif
cTBHHX npH 4,2 r3B/c Ha HYKJIOH na.n;aro

ll.lero .JIApa, To"' 230 - 240 M3B, a AJIH 
7T --Me30HOB C nk > 0,5, o6pa30BaHHbiX 

-4 PHc. S.·PacnpeAeneHH.e KyMynmHBH&Ix. TT-·Me3o-
IC · ~ ·. . 

. 0 t.5 5 lS HOB no KHHCTH'ICCKOH 3HeprHH. IJpRMaR flli• 

T, f3B Hmt- annpoKCHMaUHJI 4x>PMYnoii (10) .. 

8 

PHc. 9. Pacnpe.D;eneHHe .KyMynRTHBHbiX TT-· 

MC30HOB no nonepe'IHOH :JrieprHH. IJpRMaR 

flliHHR - annpOKCHMaUHJI !lx>pMynofi (10). 

B TT-C-B3aHMo.n;eHCTBHHX npH 40 r3B/c, 

T0 == 280 - 290 M3B. 
Ha pHc. 8 H 9 npHse.n;eHbi 3aBH

cnMoCTH HHBapHaHTHbiX AHlP!l>epeHI.lH· 
aJihHbiX ceqeHHH po:lK,ll;eHHH KyMYJIH· 
THBHhiX TT- -Me30HOB ( nk > 1) B TT-C

B3aHMO,D;eHCTBHHX npH 40 r3B/c OT 
KHHeTHqecKOH H nonepe~OH 3Hepr~H 
cooTBeTCTBeHHo. B~Ho, qTo 3TH pac
npe.n;eneHHH xopolllo onHCbiBaiOTCH 
3KCnoHeHI.lHaJihHOH 3aBHCHMOCTbiO, 
npHqeM napaMeTpbl HaKJIOHa 3THX 

pacnpe.n;eneHHH o.n;HHaKOBbi: To:= 
= (719 ± 57) M3B ( x 2/n =1,2), Tot= 
= (755 ±56) M3B ( x 2/n =1,5). OT
MeTHM, ~0 B · OTJIHqHe OT ,n;pyrHX 
3KCnepHMeHTOB no KyMyJIHTHBHOMy 
po:lK,ll;eHHIO I 2 - 7 • 9/ , npose.n;eHHbiX npH 

nepBifqHbiX HMnyJihCaX .~ 10 r3B/c, 
HalllH AaHHbie, BO-nepBbiX, nonyqeHbi 
npH 6onee BblCOKOM nepBifqHOM HM· 

nyJihCe ( 40 r3B/c) , BO·BTOpbiX, npo-
HHTerpHpOBaHbl no yrJIOBOH nepeMeH-

1 LHI !0°',...---------------:l 
tY e Aft . 

-t 

-2 
10 

!d 

... 

t, 

~ 

10!:---~---r.---=;' t-;;~ 
0 t.5 5 l5 ft.B& 

HOH H; B-TpeTbHX, OTHOCHTCH B OCHOBHOM K paHee He H3yqeHHOMy ',D;Han!!-30· 
Hy 60JihlllHX HMnyJihCOB BTOpH~biX KyMYJIHTHBHbiX. qaCTHI.l. 3TH !l>aKTOpbl 
HrparoT, no~B~HMOMy, Cyll.lecTBeHHyiO pOJib ·s· nOHBJieHHH TaKHX 60JiblllHX 
3HaqeHHH "34>4:leKTHBHOH TeMnepazypbi". . 

B Ta6n. 3 npHBe.n;eHa 3aBHCHMOCTh napaMeTpa Tot oi KYMYJIHTHBHoro 
qHCJia nk. B HHTepsane nk < 0,3, r.n;e no.n;aBJIHIOII.lYIO qaCTh COCTaBJI.IIIOT He~y
MyJIHTHBHbie qaCTHI.lhi, .pacnpe.n;eneHHe no Et MO:>KHO 61>mo OnHCaTh TOJihKO 
ABYMH 3KcnoHeHTaMH. B· .n;pyrHX HHTepsanax pacnpe.n;eneHHH OnHCbiBaJIHCh 
OAHOH 3KcnoHeHTOH c napaMeTpoM TOt > 200 M3B. CaMoe 6oJibllloe 3Haqe
HHe napaMeTpa ·Tot nonyqHJioCh AJIH 3ase.n;oMo KYMYJIHTHBHbiX qaCTHU c 
nk > 1. Bo3MO:>KHo, 6onee HH3KHe 3HaqeHH.II Tot AJIH .n;pyrHX inrrepaanoa 
o6'bHCH.IIIOTCH npHMeChiO HeJ<YMYJIHTHBHbiX TT -:Me30HOB· 

Cne.n;yeT oTMeTHTh, ~o, :HecMoTp.II Ha TO, ~o KYMYJIHTHBHhie "--Me3o
Hbi B Cpe,D;HeM nOKOHTC.II B na6opaTOpHOH CHCTeMe KOOp,n;HHaT (.<y> ""0) 

/ 

9 



Ta6mma 3. 3aeHCHMOCTh "3!l>l!>eKTHBHOH TeMm:ipa-ryp-~I" rr--Me-
30HOB OT llk 

Nrr_ 
(1) (2) 

:x2/n nk T0t , r3B Tot 'r3B 

<0,3 66186 0,145 ± 0,002 0,285 ± 0,011 2,7 
0,3-0,5 2208 0,243 ± 0,004 2,9 
0,5-0,7 573 0,270 ± 0,008 1,8 
0,7-1,0 222 0,362 ± 0,021 0,7 
>1,0 162 0,755 ±0',056 1,4 

H BbiJieTaroT notrrH H3oTponHo, napaMeTp Tot nonyqaeTca pa3ITHqHbiM .nna 
enepe.n ·H Ha3a.IJ; BbiJieTaiOil(HX qacTHU. TaK, .nna rr- -Me30HOB c nk > 0,5, Bbi
neTaiOil(HX enepe.n, T0t = (37~ ± 24) M3B, a .nn~ BLIJieTaroiUHX Ha3a.n T0t = 

= (215 ±25) M3B, o.IJ;HaKo B o6oHx cnyqaax T0t > 200 M3B. 

BhiBO,ZJ;hl 

Ha6mo.naeM&IH H3ITOM B HHKITI03HBHOM pacnpe.neneHlm rr- -Me30HOB 
no KYMYITHTHBHOMY qHcny nk HBITHeTCH cep&e3HbiM yKa3aHHeM Ha pa3-
ITHqHbiH MeXaHH3M o6pa3oeaHHH o6&IqH&IX H KYMYnHTHBHbiX qacTHU. 

TionyqeHHbie .nna KYMYITHTHBHbiX rr--Mroolioe 6on&woe cpeJ:i.Hee 3Ha
qeHHe nonepeqHbiX HMnyn&COB <pt > = (2,25 ±0,17) r3Bfc, npaKTHqeCKH 
H30TponHoe pacnpe.neneHHe no yrny BbiJieTa, 6om,woe 3HaqeHHe napaMeTpa 

· T0, 3HaqHTenLHO npeeocxo.namee TeopeTHqecKyro oueHKY .nna KpHTHqecKon 
TeMnepaTypbi l!>a30BOrO nepeXO.IJ;a, B03MO)KHO, HBITHIOTCH yKa3aHHeM Ha 
cymeCTBOBaHHe KBapK-rnlOOHH~H nna3Mbl B ITOKaiTbHOH o6naCTII o6pa30Ba
HHH KYMYnHTHBHbiX qaCTHU. 

AeTop&I Bbipa:~~<aroT rny6oKYIO 6naro.napHOCTh KonneKTHBY CoTpy.IJ;HH
'· qecre~ no HCCne,noeaHHHM Ha .IJ;ByXMeTpOBOH nponaHOBOH KaMepe 011JUI 

- 3a_npe.nocTaeneHHe 3KCnepHMeman&Horo MaTepHana H MHoroqHcneHH&Ie 
nri[Ie3H&Ie o6cy)K.IJ;eHHH. 
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