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HEYIIPYTME B3AUMOJIENCTBUSA
PEJATUBUCTCKNX JEWTPOHOB U @ -YACTUL

C d1PAMU

Nonoxeno Ha IV MexjayHapoaHoM ceMHHape IO npoblemam
buauku BHICOKMX aHepruit, [Qy6ua, 5-11 wiona 1975 ropa.



B nacrtosuweil paboTe H3N0XeHbl OCHOBHBIE PE3YyibLTATEL,
nojiydeHupie JlabopaTopHeH BBICOKHX aHepruii OUSAH co-
BMeCcTHO ¢ naGopatopuamu Bapwasei, Epesana, Kowsue,
Jlenunrpana, Mocksbl, TauikeHTa, Ynau-batopa npH HC-
CcRneJ0BAHHHE B3aHMOJEHCTBHH PpPENATHBHCTCKHX JCHTPOHOB
H o -YACTHI C AdPaMH’ =10/

UccnenoBaHKs HAYAJIHCh C MHOHEPCKHX padoT JBY
koraa B 1970 r. Ha cHHXpodazoTpoHe OblLIH NOJIYYEHb nenT-
pOHLI ¢ HMOyabcoM 11 I'sB/c. Jlannoe coobuleHHe COLCPKHT
CJIEAYIOWHEe pa3ielibl:

Ceyenns HEYNPYTHX B3aHMOINCHCTBHH.

CTpHINNHHT ACHTPOHOB H (parMeHTauHs o -HACTHU.
["eHcpalus 4YacTHI HAa rpynnax sjaep (C,N,O) n(Ag,Br).
Pacnang sgep CN,O u Ag Br.

[lonnoe pa3pylueHHe anep Ag , Br u Pb.
HCCIeIOBAHHAX NPHMEHANIHCH AlepHble GOTOIMYJILCHH.
llenecoo6pa3HocTb 2TOr0 MeToda B HACTOAIHKX HccliegoBa-
HHAX oOyclloBJIeHa TeM, 4YTO NpPH CTOJNKHOBCHHAX pPCIATH:
BHCTCKHX fep Mbl HMEEM AeNo ¢ OOJbIIHM YHCIIOM FE€HEPHPO -
BAHHBLIX YaCTHU H YacTHI OT pacnaja ffep MHIWEHH C LK~
POKHM CNEKTPOM MO 3HEPrHH, MAaccaM H 3apialaM. Hcnons -
s3oBanKch poToIMYyAbCcHH bP-2, a Takxke BP-2, HanoJIHEHHbI€
NerKHMH AApAMH H AJpaMH CBHHLA IO paspa6otaxHo#t B JIB3
TEXHOJIOTHH.

B ma6a. I npuBedeHbl AAepHBIH COCTaB $OTOIMYIIBCHH,
xo3bbHuneHT “K*, MOKa3bIBAIOWHH yBeJHYCHHE obbema npH
HanoJiHeHHH (oTodIMYyJIbCHH BP-2 NerkHMH AJpaMH, H Cpel-
MM npober HeYNpyroro B3aHMOACHCTBHA.

[IpuMenenne GOTOIMYILCHH C PA3JIHYHBIM COCTABOM ANED
4 Tpouenypbl BbIYHTAHHN MO3BOJIHIO PA3NCIHTHL B3aHMOJEH -
CcTBHA Ha rpynne jserkux agep CN,O H® aapax Ag, Br.
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I. Ceuenus Heynpy2ux e3zaumooeucnsutl

Ha OCHOBAHHH 3aKOHa aJlIHTHBHOCTH CpENHHE npobGeru
YACTHU NpPH B3aHMOJAEHCTBHH C AAPAMH: OMYIbCHH bBP-2,
BP-2, HAnoJIHEHHOH JIEIKHMH sAOpaMH, H HAMOJHHTen:A

[,\l , )\” , A) cBA3aHBl COOTHOWIEHHEM
4ol k=t 1
Ay Ak A k
-l-=(r n +on + o, 0.,
A H o1 ¢ 0 0

raie © AN eCTh CEYCHHA H YHCJIO Alep B 1 CMJ HaMNONHHTE -
ns. [lpuuumas corjacuo ' 4, = 100 Mm6, HCNONB3Y#
sakoH A2/3 AAS CBA3H CEYEHHH 0 -0, H O 'y H oaH-
Hbl€ maba. I, ™Mbl MHOJY4YHM CeEYCHHA BBEI.HMO,L[QHCTBHH
ACHTPOHOB H «-YaCTHU C AJPaMH KHCIOpOAA H cepelpa.
OHH ABAAKTCA MOKA €JHHCTBEHHBIMH 3KCNEPHMEHTAJIbHbIMH
pe3yibTaTaMH B OTOH 06JIACTH JHEePTHH H NpUBEAeHbl B maba. 2,
rae MOMElleHbl MJIf CPABHEHHS CEYCHHA p ~AAPO H CCHCHHA,
pacCYHTaHHblE B 13/ NJiA B3AHMOOEHCTBHA a ~HaCTHL C

yueprded 4,2 I'3B ¢ sApaMH KHCaopoda H LHPKOHHA.

Tabauua 2
op.MEB 0, MO FLO8 A MO 7907, * MO
P 42 290 1170
d 70  385+40 1500+70
a 100 500+30 1910470
/1Y 680 1660




2. Cmpunnunz detimporoe u dpazmenmayus a -vyacmuy

K sangepHOoMy cTpHNNHHTY NeHTPOHOB C BBUIETOM IIPOTOHOB
ObLJIH OTHECEHBI 3B€3/bl, B KOTOPHIX TONBKO HeHTPOH HeHTpoOHA
HCHBITBIBAJ HEynpyroe B3aumogelcTBie. OHH XapaKTepH3y-
ITCA Yy3KHM YIJIOBBIM pacnpeaeieHHeM NPOTOHOB, 0GyCIOB-
JIEHHBIM B OCHOBHOM ()€ pPMHEBCKHM IBHXXEHHEM HYKJIOHOB
B JeHTpoHe. UMNynbcHOe paclpefefieHHe HPOTOHOB HMeEJO
MaKCHMYM IIpH NOJIOBHHE HMIYJIbca NedTpoHa. BepoaTHOCTL
CTPHINHHIA HAa BCeX AApax 3MynscHH BP-2 6blna Haligena
paBuoii W = 0,18+0,04.

W3 ma6na.l1w 2 cnenyet, 4YTo BEepOATHOCTD B3aHMOJeH -
CTBHA NEHTPOHA C NerkuMH saapaMu - 0,26, B COOTBETCTBHH
C 3THM cpeaHee 39pPeKTUBHOE HAPO HMeeT ATOMHBIH Bec
“A>= 72 u ceyeHHe <o> = 1100+50 M6, oTKyna MOJIYYHM:

“Oupy” = 200445 M6.

NudpdpepeHnHANLHBIE CEYEHHS CTPHNNHHIA MOKA3aHbLI HA

puc. 1.

do mb
o500

100

50

1 0.999 0.99¢ cos®

Puc. 1. Hufpepenyuasvioe cevenue cmpunnumnza Oedmpo-
HO8.
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Puc. 2. HumezpaabHoe y2a080€ pacnpedeaeHue cmnpunnuHaa.

Ha puc. 2 npuBefeHbl HHTEI palbLHOE YIIOBOC pacupeje-
NeHHe CTPHNMNHHra AeHTpoHOB 9,4 M3B/c v ana cpaBHEHH: -
pacnpejefieHHe CTPHONHHra aHtuagedTporos 13,3 I'3B/c Ha
sapax yrijepoaa M0 OaHHBIM l",’HOpanoaalmble NpH yrie
10,5 mpad, a Takxke pacyeTHas KpHBada. HecoBnageHHe NIpH
60MBUIHX Yrjax, BO3MOXHO, CBA3aHO C NepepaccesHHEeM IIPo-
TOHOB Ha Oonee Taenbix AOpax.

CobpiTHA ¢parMeHTAUHH ¢ -4aCTHL C BblIeToM ¢par-
MeHTOB nopa yraamu ¢<3° x nepBHYHOMY nyuky pa3sgens-
IOTCA NO 3apAllaM Ha OBe I'pynnel: ¢ z-1 u ¢ z-2.

HUMnynbcHoe pacnpeaeneHHe [gis ¢parMeHIoB € z- |
MOKa3blBA€T, 4TO BEPOATHOCTH BblleTa p , d H T oTHOCATCA,
kak 2 : 2 : 1. Ceyenns dparMeHTauup o% ! Ha rpynnax
ANCp ~ MOJYYeHBl  PABHBIMH: o=l (C,0) = 203452 M6,
o' (Ag,Br) = 570+160 m6.

BpljleT yacTtHl ¢ 2z=2, T.e. pparMeHTauds ¢ obpaszo-
pandeM He”, unu xxe coxpaHeHHe « -4aCTHUBI MOCJE HEYNPY-
roro B3aHMOJeHCTBHA NPOHCXONAT HAa rpynmnax agep c ce-
YeHHAMH o772 | paBHBIMH: ¢ % 2 (C,0) = 37+12 MG,

0%*2(Ag,Br) = 130+54 m6.



3. I'enepayua vyacnuy na adpax ( C,N,0) u (Ag, Br)

B ma6a. 3 npuBeneHbl BEeJNHYHHBI CpeJHEH MHOXECTBEH-
HOCTH DENATHBHCTCKHX YAaCTHIL, F'eHEPHPOBAHHBLIX B CTOJK-
HOBEHHAX pa3jnHyHoro THna ¢ rpynmamu saep(C,0) a(Ag,Br)

K “umeHTpalbHbIM® B3aHMOOEHCTBHAM ObIJIH OTHECEHbI CO-
ObiTHA, NOJIydeHHbie INPH BBLIYHTAHHH H3 BCEX B3aHMOIEH-
CTBHI NpoueccoB pparMeHTaunu ¢ 2 =1 wu z=2.

CpaBHHM <n _>- 2,6 nQna CTpHNNHHra AelTpPOHOB HA BCEX
AApax GoTOIMYNLCHH CO 3HAYEHHEM <n _>=247 @pH B3aH-
MOOEeHCTBHH TMNPOTOHOB ¢  AApaMH (OTOIMYNBCHH H3
paﬁo'rbl""ls-" , JKCTpPANOJHPOBAHHBIM K HMIYJAbLCY IpPOTOHA
4,7 I'sB/c. CpaBHeHHe TOKa3biBaeT ONH30CTh DTHX 3Haye-
nuii. Jlanee , skcrpanonupys pesyastathl /1710 nonyunm,
YTO MNpH B3dHMOJEHCTBHH mnpotToHoB 4,7 I'3B/c ¢ agpamH
Ag, Br <n_>-27. CnenoBaTeNlbHO, CPaBHEHHE C [4HHBIMH
maba. 3 MOKa3bIBAET, YTO<N_ > [JA OEHTPOHOB H « -4aCTHU
CHJIBHO OTJIHYAETCH OT OXXHAAEMOI'O MPH AAJHTHBHOCTH B3aH-
MOIOEHCTBHA C AAPAMH HYK/IOHOB HaleTalllKX YacTHy. B co-
OTBETCTBHH C 3THM MOXKHO OLE€HHTb BEPOATHOCThL B3AHMO-
JeHCTBHA OBYX HYKJOHOB AeHTpoHa ¢ aapaMu Ag,Br, ko-

Ta6auua 3
YacTuua Tun psaumony MuweHs 4,
BCE c, 0 2,57 + 0,31
d BCE Hg, P 3,3I + 0,30
CTPHITTHHT BCce dapa 2,6 + O,IO
BCE c, 0 3,90 + 0,I3
BCeE Jﬁ;BZ 4,81 + 0,08
¢parment, 2= 1 |4, C, O 3,55 + 0,10
ol = = #=1 [y ne 3,94 1 0,06
_ v - ¢=24,¢C,0 0,75 + 0,16
- " - $£=2 |Mh 1,38 + 0,10
LlenTpanbhble Ml;;,_ g*}’é.i.g.-%_
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TOpas COCTABHT: a -

a0

Hﬂé%b B3aH

= 1,23 ¢

331- 2,7

2,7

27

MOJIEeHCTBHA

- =0,23

= 2050 M6, 4TO GNH3KO K NAHHBIM maba. 2.

+ 0,13,

a CEYeHHe

Agp” 160 6. Tns ¢-uvacTun MOJIYYHM BEPOSAT-
OBYX HYKINOHOB~O,78 H ceyeHHe

PdCﬂpﬂﬂeH&HHC 3BE€30 N0 YHCNY JIHBHEBBIX HaCTHL n_

AN BCeX B3aHMONEHCTBHH NelTPOHOB M
C,0 npano wua puc.

AeneHuA ans spnep Ag, Br.

YrinoBoe pacnpepgeneHHe

@ -4acTHL ¢ }'lﬂ.paMH
3a, Ha puc. 36 - aHAJIOrHYHBIE pacnpe-

S "HAaCTHL NpH BCEeX B34HMO-

HeHCTBHAX C 3THMH IDYNNAMH AOep noKasaHo Ha puc. 4a,6.

4. Pacnao zpynn a0ep (C,N,0)

u (Ag, Br)

B ma6a. 4 npuBeneHbl CpeJHHE MHOMXECTBEHHOCTH YACTHL

0T pacnaja Jerkux sagep H aaep Ag,Br
CTBHH C HHMH OeHTDPOHOB H

g -YaACTHL.

NpH B3auMogeH -

Tabnuua 4
-
:.I;?[fa—rlaaz:ﬂo‘u. Mue e <th> {hy iy
~ | Bce C,#,0 |3,88 + 0,30 I,I9 + 0,23 |2,69 + 0,2I
« | Bce Ay B2 [10,49:0,60 2,12 + 0,27 [7,42 + 0,51
ctpunnuur |Bce Ampals,I + 0,1
BCe Cc, 0 2,97 + 0,I3
BCE ﬁg,B’L 11,66+ 0,26
" $pparm,t=I |H,C,0 [2,04 + 0,I0
- % Ao By |7,40 £ 0,19
dparm.t=2 [H,C,0 2,97 + 0,16
- - |48 [451:£0,29
H,C,0 |2,89 + 0,18
He;zrpanhz{me fa/ﬁz 15,322 0,35




Tabauua 5

Hnpa 3apan <Ep > |< E.> ,
I 2 23 MaB | M=B
C, W, 0 1,75 + 0,15| 0,88 + 0,I2 [0,06 8,2 | 28,5
Ag, P 5,27 + 0,3 | 2,75 + 0,22 |0,35 + 0,1}10,7 | 36,3
0
a/ N /0
A
I CNDO
20 1 q
T e
15 | &
|
1
6/ 104 | ]
| - } I
I i
=]
N /o 5 JI b L
b - ]
r !
01| ] ]
| . | -
i 0 5 10 N
|
| . ﬂc},Bm
S SR |
i — —
L L !

0 5 o 5 2 25 % 3 4 Ny
Puc. 5. Pacnpedesenue 38€30. go 63aAUMOOCUCMEURX
oeumponoe u « -yacmuy ¢ aopamu: a/ C,N,0; 6/ Ag, Br.
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6/ Ag,Br. ’
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B ma6a. 5 nano pacnpepeneHse nmo 3apsgam b “4acTHI
H HX CpEJHHEe 3HEePIrHH NpH B3aHMONEHCTBHH OEHTPOHOB C
rpynnaMHi saep.

Ha puc. 5a,6 nokaszano pacnpenelleHHe 3Be3] IO YyHCNY
HaCTHI I BCeX B3aHMOJEHCTBHH HeHTPOHOB H o -4aCTHI
C rpynnamMH afep, Ha HA puc. 6a,0 - yrioBele pacnpeneeHHs
h -yacTHu.

O6pawaeTr Ha cebGs BHHMaHHe CHNbHAsA HANPABIEHHOCTH
Bepen B Clyyae B3aHMOICHCTBHA ¢ -YACTHU C JIECKHMH
ANPAMH, YEro HeT AJida B3aHMOAEHCTBHSA JeHTDOHOB H He
HaONAANOCh paHee B CTOJKHOBEHHAX C ALPAMH aJpOoOHOB
Pa3nH4YHOH dHEPrHH. OOBACHEHHE 3TOH ACHMMETPHH JBHXKE-
HHEM BO30yxaeHHOro saapa TpebyeT CINHUIKOM GONbLIOH €ro
CKOpPOCTH, HTO HE COBMECTHMO C MATKHM JHepreTH4YeCKHM
cnekTpoM b -yacTHu.

5. IToanoe paspywenue sadep Ag,Br u Pb

ITonnHoe paspyiluenue saaep Ag,Br non nedcTBHeM ObICT-
PbIX MPOTOHOB OBIJIO YCTAHOBIIEHO H HCCNEAOBAJIOCh B HALUHX

paboTtax ]ﬁl'l'..Q{I goli TOR NeHCTBHEM  aJAPOHOB H JIEIKHX
agep A=ty z.K 3TOMY npoueccy ObIJIH OTHECEHBI
B3aHMOIOEHCTBHA C BBIJIETOM N,z28, a B 17" 6bino onpepe-

neHo pacnpeaenesne h -yactuu no 3apanam, nokasamo,
4TO HEeT ANpa-oCTATKa H BbUIETAKT NPEeHMYUWECTBEHHO OT-
HeNbHble HYKIIOHbI., CnegoBaTeNnbHO, MPOHCXOOHT MOJIHOE
pa3pylieHHe aaep Ag, Br.

B ma6a. 6 no pesynbTaraM psaa pabGoT nmpHBeaeHBI Be-
POATHOCTH TMOJIHOrO pa3pyuwieHHsa agep Ag,Br npu ctonk-
HOBEHHH C HHMH aJIDOHOB H NIETKHX sJep.

HaHHbIE MO HCCJIEJOBAHHIO MOJIHOTO Pa3pYLIEHH Ag,Br u
Pb /nocnennue BBOAHNHCH B KHIKYIO QOTO3MYNLCHIO B BHIE
CONH CBHHUA/ ¢ -yacTHUAMH C HMnyjancom 17 I'aB/c NpH
BelleHbl B maba. 7. JInA cpaBHEHHS OaHBbI peaynb"ra'rm""—"—"
HCCJICIOBAHHA B3aHMOJEHCTBHH NPOTOHOB.

Ha puc. 7 npuBeneHbl yrioBble pacnpeiefeHHs g - 4aCTHIL
NpH NOJIHOM pa3pylieHHH sxep Ag, Br HIIH Pb non meHcT-
BHEM ¢ -YacCTHI, & TAK)X€ AHAJIOTHYHBbIE pACNpeNeNeHHs MIs
BCEX B3aHMOAEHCTBHH NpOTOHOB 9,6 I'3B/c u neliTpoHOB

14



Ta6nuna 6

"—Iacrﬂua Umnynbe, ToB/c BeposTHOCTE ImoOI- Cebuxn
HOro paapyuieH,,%

P 6,2 2,I1+0,5 /18/

" 9,6 3,I1+0,6 /17/

o 22,5 3,1+0,8 /18/

- 69 3,0 +0,8 /17/

o 200 2,2+0,5 e /22!

e 60 3,0 /20/

d 9,4 2,5+0,5 /3/

ol 17 6,4+ 1,0 /7

32z %<5 9,3+ 2,9 /22/

CnekTp =

6< Z<9 Kocmuueckux |7+8 % I,5 /22/

10< %< I5 nyyei I1,7 + 3,7 /22/

|I16< %= 26 ;13,0 + 6,3 /22/
Ta6bnuua 7

[Tapawomasa finpo| <n > " ne> lo, .

yacTHla s Hs,y.i, SM> | < 3 %-f& <hg> o,

o, 17 T2B/d Ay, A |7,34+0,35/45° | 3340,9 [18+0,7 [60°]15+0,6 mﬂ

e P |8,940,4 |53 |47,6+I,1 25,640,7 6622407 |86

£9,6 I'sB/cAg B {4,040,5 [53 [32+41,4 | 10+0,8 | 63]22+1,2 |85

B70TsB/c| ="~ |I17,130,8 {30,6]30+1,2 | 14,2+0,8 70|15,8:0,5|80

15



9.4 f9B/c ¢ agpamMu Ag . Br 4 NpH DOJHOM Pa3pYIUCHHH ITHX
sinep apotonamu 70 I'aB/c.

Vis srux pucyswoB W Bemwunn Y, ' B maba. 7
ClleAveT PA3HTEbHOE MOCTOAHCTBO yUJOBOro pacupepele-
HHA  2-4ACTHLL B IHPOKOM JHANA30HE JDHEPrHH H MacChbl
HAJIC TAKUIHX YAaCTHI H MACChl sJep OT JIErKHX HO CBHHLA.

B pabore 23 Ha OCHOBE KACKAJHOIO0 MeXaHH3IMa OBbUIH
HOBACHEeHBl pe3yibTaTui 17 NOJHOIO pa3pylieHHA HIAEPp
Ag Br nporosama 70 I'aB/c, vorga B nepBoM CTONKHOBEHHH
JIPOTOHA B AAPE BEJIHKA MHOKECTBEHHOCTb MEHECPHPOBAHHBIX
yactun., Kax cneavet a3z maba. 7, 3TOr0 HeT B clydae
¢ -yactHu. B pabote 2L 4 B page el npeauwecTBOBABUHX
JeM. LeBITKA B '/ paccMaTpHBA€TICs HCIYCKAHHE YACTHLL
H3 l'iDx?JDEiBHOBk.‘t_‘.ll‘_)!"f,) COCTORHHA.

.4'3‘-;;;’;3591
L 30
H[}_ B
o —uacr. 11M3bfc
e PYB T ok
-—- P10 Mabje -— Flt},B'r.
—— dylabe

1]

L
|
!
|
!
|

-1 0 f 0 -
Cus%

Puc. 7. Yeaoeoe pacnpedeaeHue g-yacmuy npu noAHOM pa3-
pyweruu ¢ -yacmuyamu aoep Ag , Br u Pb; npu s3zaumo-
oetcmeuu ¢ aopamu Ag , Br npPoOMOHO8 C UMNYAbCOM
9,6 'aB/c, detinponoe ¢ umnyabcom 9,4 I'sB/c u npu noa-
HOM pa3pyueHuu R0ep NPOMOHAMU C UMNYALCOM 70 I'sB/c.
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B pa6ote’?’  o6BAcHeHHe mONHOrO pa3pyuleHHs sgep
OBbUIO AAHO HAa OCHOBE MOJeJIH yAapHOH BOJHBI, 00pa3yemoil
B sApe aJApPOHHbIM KJIACTEPOM, DPOXKIAEHHBLIM B EPBOM LEHT-
DAnbHOM CTOJIKHOBEHHH OBICTPOro NmpoToHa. Bonbmoe pa3s-
NHYHe B BeJHYHHAX <n,> ANAnNpoToHoB 6,2 'aB/cu 70I'3B/c
4 ne#TpoHos 9,4 I'sB/c unua— yactuy 17 I'sB/c, ¢ ool
CTOPOHBI, yKa3blBaeT Ha TO, YTO NPOLECCHl pacHnaja & moJj-
HOUO pa3pylieHHs Anep He oOyCIIOBJIEHbBI YHCJIOM S -YaCTHIL;
C JAPYroH CTODOHBI, DOXIAEHHE AaJpPOHHOro KiacTepa He
OXHAAETCA ONA ¢ -4YacCTHI C TaKoH 3Hepruei. OgHako Moaens
yOapHOH BOJIHbl BhnepBble Oblla paccMoTpeHa B/26/ nnsg ca-
MO#H najgarwed ObicTpod yacTHUbl., OHa NpeANoNaraeT BblIeT
YaCTHL B HANpaBJIEHHH HOPMAJH K GpoHTY BOJIHBI. YIroja 3TOi
HOPMAJIH ¢ BEKTOPOM CKOPOCTH V majalouel 4acTHULI § €CTh
arccosa/Vv , rge @ - CKOpPOCTh 3ByKa, T.e. CKODPOCTh,
¢ KOTODOH pacnpocrg?ginejca B fAApe BO3MYUIEHHE MIOT-
HocTH. Ilo omenkam “"/a=(0,15 + 0,3) C, cnemoBaTebHO,
(= 70%. depMHEeBCKOe IBHXKEHHE HYKJIOHOB B SAPE CHILHO
H3MEHSieT HX YIJ/bl BblLJIETA, T.K. CKOPOCTh 3TOI0 ABHXXEHHSA
CpaBHHMa CO CKOPOCTbK 3BYKa —a. [lepeaHu#i GpoHT ymapHoil
BOJIHBI C YNIOTHEHHEM HJAE€DHOH MATEPHH ABHXKETCHA CO CKO-
POCTbIO HaNeTalouweHd 4acTHUBI , H; CIEJ0BATEJIbHO, CYWECT -
ByeT mepexogHaa oblacTh CO CKOPOCTAMH u B JHANA30HE
asu<V. 370, BO3MOXHO, 00yCNOBIHBAEeT BhIIET £-4ac-
THL C PA3JIHYHBIMH YI'JIAMH H CKOpPpOCTAMH.

JdanbHeHlIHe J3KCNEPHMEHTHI H AHAJIH3 JAHHBIX B CONOC-
TABNEHAH C AaJApPOH-AJePHBIMH CTOJKHOBEHHAMH II03BOJAT
NPOABHHYThLCH B BbIACHEHHH CIIOXKHBIX BONPOCOB B3aHMOJei -
CTBHA AJED NPH BbLICOKOH 3HEPIrHH.
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