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Ha6monanHCb nu ynapHble B0nHbl a !!JlepHblX CTOnKHOBeHHmt? 

Pa3BHTa KBCKBllHO-HCnapHTenbHBR Monenb Heynpyroro B3BHM0llellcT

BHR llBYX Mep npu B~C0KHX 3HeprHRX H nponeM0HCTPHP0BBHa creneHb co

rnaCHR C 0llblT0M npencxa3aHHll Monena llnll 061I1HX xapaKTepaCTl!K peaKUHII, 

Ha OCH0Be npenno)f{eHHOl! Monenu npciaHanu3l!POBBHbl 3KCnep11MeHTbl, yKa-

3blBBIOIJlHe Ha B03M0)f{H0e .q>OpMHpOBaHHe ynapH0l! aonHbl B MepHblX CT0nKHO

aeH11mt. O6cy)f{l1BIOTCR aonpoCbl ll0CT0BepHOCTH IIH<pOpMaUHII, H3Bne'IeHH0H 

H3 3TBX 3KCnepHMeHT0B, B03MQ)f{H8R K0HKYPeHUHR npyrnx npoueccoa He 

rHllP0llHHBMH'IeCK0l! npapOllbl H CBR3BHHBR C 3THM noCTBH0BKa H0BblX 3KCne-

• pHMeHT0B• 

Pa5oTa BbmonHeHa a na5opaTopan reopeTH'IeCK0ll <pH3IIKH OHHH. 
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Gudima K.K., Toneev V.D. 

Shock \•,aves Eave Been Observed in 
Nuclear Collisions,, Haven't They? 

P2 - 10431 

The cascade-evaporation model is extended to the 
inelastic interaction of two nuclei at high energies. 
A good agreement of the model predictions with the expe
riment is demonstrated for general characteristics of 
the reaction. In the framework of this model there were 
analysed the experiments aimed at search for the signs 
of the possible formation of the nuclear shock waves. 
Reliability of information, extracted from these experi
ments, competition of other processes of non-hydrodyna
mical nature, and new relevant experiments are discussed. 

The investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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BBE,O.EHHE 

11,neH 0 B03M0)KH0CTH o6pa30BaHHH B 11.npax KonneKTHB· 

HbIX B036y)K,QeHHH THna, y,napuoii B0ilHbl BnepBble 6Lrna 

BbICKa3aHa Il0'ITH ,nBa,nQaTb neT Ha3a,n /I/, Tor.na )Ke 6Lrno 

0TMel.feH0, 'IT0 np0X0)K.QeHHe y,napHOH BOilHOH rpaHHUhl 11,npa 

,nomKH0 IlPHB0AHTb K xapaKTepuoii yrnoBOH uanpaBneHH0CTH 

BbI6HBaeMbIX l.faCTHQ. 3TH npe,ncTaBneHHH 6brnH pa3BHTbl 

npHMeHHTenbH0 K BblC0K03HepreTH'leCKHM /nopH,nKa C0TeH 

M3B/ a,npou-11,nepHblM CT0ilKH0BeHHHM. O,nuaKo B nocne,nyro-

1.l{He ro.Qbl CTaTbH /I/ 0Ka3anacb Il0'ITH 3a6b1TOH, TeM 6onee 

'ITO B paccMaTpHBaeMoii o6nacTH 3HiprHii ,nn11 yKa3auuou 

peaKQHH He 6Lino o6Hapy)KeHO Q)KH,naeMblX oco6eHHOCTeii, 
~ . 

a yrnoBLie pacnpe,neneuu11 H 3uepreTH'leCKHe cneKTPLI 

Hcnyll{eHHbIX 'laCTHU ycnewuo ofrLHCHHilHCb B paMKax M0.Qe

neii BHYTPHH,nepuoro KaCKa,na1 2~ HecKOilbKO B CT0P0He 

CT0HT pa6oTa/3/, r,ne c,nenaua ·Il0ilbITKa npHMeHHTh 11,nepuyro 

ru,npo,nuuaMHKY K o6'bHCHeHHIO HBneHHH qiparMeHTaQHH 11,nep 

no.n ,neiicTBHeM 6LICTPLIX l.faCTHU. 

Ilonyl.feHHe cpaBHHTenLH0 He,naBH0 IlY'IK0B BbIC0K0 -

3HepreTH'leCKHX.HOHOB Ha ycK0PHTen11x )];y6Hbl H BepKnH 

BH0Bb c,nenano aKTyanbHOH npo6neMy Il0HCKa 11,nepHbIX y,nap

HbIX B0nH, nopo.QHB Il0T0K TeopeTH'leCKHX H 3KcnepHMeHTanL

HbIX pa6oT. )];eHCTBHTenLHO, coy,napeHHH ABYX 11,nep npH 

BbIC0KHX 3HeprHHX Il03B0JIHIOT. HCcne,noBaTL 11.nepuyro Ma

TepHIO B YHHKaJlbHblX ycn0BHHX CHJlbHbIX C)KaTHH H 6onL

WHX TeMnepaTyp. Oco6LIH OTTeuoic npu,naroT 3TOH npo6neMe 

B03M0)KH0CTH o6Hapy)KeHHH TT-Me30HHoro K0H,QeHCaTa / 4-6/ 
H cyll{eCTB0BaHHH aH0ManbHblX COCTOHHHH 11,npa/7- 9/. 
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liHTepec K reHepaUHH y,napHblX BOilH 3aMeTHO ycHnHnC.H 
B nocne,nHHe rO,IJ;bl, 'ITO B 3Ha'IHTenbHOH CTeneHH 6hmo 
HHHUHHpoaaHo onbITaMH rpynnhI lllonnepa /<l>Pr / H Toii 
HHTepnpeTauueii, KOTOPYIO OHH nony'IHilH a pa6oTaX rpaii
Hepa H COTp. / 10- 12/no MHeHHIO aBTOPOB / 10- 12~ HX pe3ynb
TaTbl CBH,IJ;eTenbCTBOBanH O npon:BneHHH npH3HaKOB y,napHOH 
BOilHbl, cl>opMHpyeMoii npH CTOilKHOBeHHH .11,nep, npH'leM 
o6mee noBe,neHHe H3MepeHHblX xapaKTepHCTHK y,nHBHTenb
HO xopomo cne,noBano npe,ncKa3aHH.HM KnaccuqecKoii ra,npo -
,!J;HHaMHKH. O,nHaKO B H3MepeHH.HX IIocKaH3epa H COTp. /l 3/, 
BblilOilHeHHblX ,nn.H TeX )Ke peaKUHH, HO B HeCKOilbKO ,npyrilx 
3KcnepHMeHTanbHblX ycnOBH.HX, He 6hmO o6Hapy:>KeHO TaKHX 
3cl>cl>eKTOB. IloHCK 3cl>cl>eKTOB y,napHOH BOilHbl 6hm npe,nnpHH.HT 
H B p.11,ne ,npyrHX pa6oT/14-16/. 

B HacTo.Hmeii CTaTbe 3TH 3KCnepHMe11TailbHbie ,naHHbie 
aHanH3HPYIOTC.H B paMKax He rH,npo,D;HHaMH'leCKOro, a KH
HeTH'leCKoro no,nxo,na. MbI Ha'IHeM c H3no)KeHH.H Mo,nenu, 
KOTopa.H .HBn.HeTC.H o6o6meHHeM KaCKa,IJ;Ho-ucnapHTenbHOH 
MO,IJ;eJIH Ha cnyqaii B3aHMO,IJ;eHCTBHH ,IJ;BYX .H,nep. ,D;anee 
y6e.n;HMC.H, B KaKOH cTeneHH cnpaBe,IJ;IlHB pa3BHTblll no.nxo.n, 
a 3aTeM Ha OCHOBe Hameii Mo.nenH pacc~rnTpHM pe3ynbTaTbl 
3KcnepHMeHTOB no noHCKY 3cl>cl>eKTOB y,napHOH BOilHbl.'Pe-
3YilbTaTbl 3TOro aHanH3a H CB.H3aHHa.H C HHMH nocTaHOBKa 
HOBblX 3KCnepHMeHTOB o6cy)K,IJ;aIOTC.H B 3aKmO'IHTenhHOH 
qacTH CTaTbH *. 

OIIHCAHHE MO,ll,EJIH HEE IIAPAMETPH3.A1'H.Jl 

Ilpe,nnaraeMa.H MO,nenh .HBn.HeTC.H pa3BHTHeM MO,nenH 
BHYT,PH.H,D;epHbIX KacKa,IJ;OB . a,zipoH- .11.nepHblX B3auirn,neiicT
BHH / 2, 19/. Ha cnyqaii BblCOK03HepreTH'leCKOrO CTOilKHOBeHH.H 
,nByx .11,nep. IIonbl'iicii cBeAeHH.H B3aHMO,neiicTBH.H .11,nep K no
cne,noBaTenbHhIM coy,napeHH.HM HX COCTaBn.HIOU{HX npe,nnpH
HHManHCb paHee B paMKaX ynpomeHHOrO no,nxo,zia' H IlHIIIb 

.zin.11 nerqaiimHx 60M6ap,napy10max .11,nep - ,neiiTpOH<>B/20 , 21 / a 
a ·-qacTHU /19, 22 -25/. B oTnH'IHe OT HHX Hama M<;,.nenh 

*IIepBbie pe3ynbTaTbl ,naHHOH pa60Tbl 6hmH .nono)KeHbl 
Ha?.rn Ha Me)K.IJ;yHapo,D;HOH KOHcl>epeHUHH no H36paHHbIM BO
npoca.M CTpyKTypbl .11.npa /17/ H Ha EBponeiiCKOit KOHcl>epeH
UHH no .11,nepHOH cl>H3HKe C T .H)KeilbIMH HOHaMH / l8/. . . 
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npe,nHa3Ha'leHa ,nn.H onacaHH.H ,IJ;HHaMHKH B3aHMO,neiicTBH.H 
npOH3BOilbHbIX .11,nep. O6iua.11 cl>H3H'leCKa.H KapTHHa HanOMHHa
eT CTOilKHOBeHHe ,nayx o6naKOB ra3a HnH IlbinH. 

Ka)K,noe H3 CTanKHBaIOU{HXC.H .H,nep B co6CTBeHHOH CHCTe
Me KOOp,IJ;HHaT paCCMaTpHBaeTC.H KaK cl>epMH-ra3 HYKilOHOB, 
3a.KnIO'leHHhiii B noTeHuaanhHYIO .HMY ·v(r)= B + p:/2ni, r.ne 
m - Macca CBo6o,nHoro HyKnoHa, B - ycpe,nHeHHa.H 3HeprH.H 
CB.H3H nyKnona B .11,npe, npHH.HTa.H paBHoii 7 M3B . .H,nepnbie 
nyKnonbI 06na,na10T pacnpe,nenenHeM no HMnynbcaM 
W(p)dp - p 2dp , 0:SP:SPF=PF(r) , H30TponHblM B npocTpan
CTBe · HMnynbCOB. MaKCHManbHOe 3Ha'leHHe noKanbHOro 
cl>epMHeBCKoro HMnynhca p ~r) Bbipa)KaeTC.H qepe3 .11,nep11y10 
nnoTHOCTb p (r) , p F(r)= ti(3172p(r)] l/3, KOTOpa.H annpOKCHMH
pyeTC.H ,nayxnapaMeTpH'leCKHM cl>epMHeBCKHM pacnpe,nene
HHeM C napaMeTpaMH, H3BneKaeMbIMH H3 onhITOB no ynpyro
MY pacce.HHHIO 3neKTpOHOB. IIpaKTH'leCKH 3TO pacnpe,nenenHe 
o6pe3aeTC.H Ha paCCTO.HHHH R ,r.ne p(R)/ p(0>=0,01. Ha pa3Me
menue A TO'le'IHblX HYKilOHOB B .11,npe HaKna,IJ;bIBaeTC.H TaK)Ke 
ycnoaue, 'IT06bI paccTO.HHHe Me)K,ny HHMH ne 6blnO MeHbllie 
2r c , r.ne re = 0,4 <PM - pa,nayc Kepna nyKnona. 

IIpe,nnonaraeTC.H, 'ITO nyKnonhI HaneTa10mero .11,npa B 
na6opaTopnoii CHCTeMe KOOp,D;HHaT MoryT 6bITb onacaHbl 
KaK He3aBHCHMbie 'laCTHUbl, xapaKTepa3yeMbie 4-aeKTOpOM 
npocTpaHCTBa-J3peMeHH lr, ti H 4-BeKTOpOM HMnynbca-

" --
3HeprHH Jp, El c 3cl>cl>eKTHBHoii Maccoii m3cpcp"°YE 2-p2 =rn-:V(r). 

:ro )Ke caMoe C'IHTaeTc.H cnpaBe,nnHBbIM H ,nn.11 .11,npa-Mame
HH, HO B CHCTeMe KOOp,IJ;HHaT' CB.H3aHHOH C 6oM6ap,napyIOU{HM 
.11,npoM. BnH.HHHe .11,nepHoro noTeHuuana Ha qacTHUY, Bome.n
my10 B .H,npo, Y'IHTbIBaeTC.H B npa6nH)KeHHH BHe3anHoro B03-
MymeHH.H nyTeM yBenuqeHH.H ee KHHeTH'leCKOH 3HepruH Ha 
BenH'IHHY V(r). 

BBe,neHHe npa6nH)KeHH.H He3aBHCHMbIX 'laCTHU C 3cl>cl>eK
THBHbIMH MaCCaMH n03BOil.HeT nocne,noBa'.feilbHO HCTIOilb30-
BaTb pen.HTHBHCTCKyIO KHHeMaTHKY, npHH.HB BO BHHMaHHe, 
B 'laCTHOCTH,. 3cl>cl>eKT pen.HTHBHCTCKOro C)KaTH.H .11,nep, H 
CHMMeTpH30BaTb 3a,naqy no OTHOIIIeHHIO K CTanKHBaIOIUHMC.H 
.11,npaM. <l>aKTH'leCKH 3TO eCTb O,IJ;HO H3 OCHOBHbIX npe,nno
IlO)KeHHH MO,nenH, KOTopoe CBO,IJ;HT B3aHMO,neiicTBHe cno)K
HbIX CHCTeM K .B3aHMO,IJ;eiicTBHIO Me)K,ny HX COCTaBil.HIOU{HMH. 
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IlocKOJlhKY HApa 'ABH)KYTCJI C peJIJITHBHCTCKHMH CKOpOCTJI• 

MH' c.n;eJiaHHOe npeAnOJIO)KeHHe He JIBJIJleTCJI O'leBHAHhIM 

H MO}KeT 6bITh onpaBAaHci JIHWh a posteriory. 

,lJ;HHaMHKa B3aHMOAeHCTBHJI npocJie)KHBaeTCJI BO Bpe

MeHH c noMOJ..QhIO MeTOAa MoHTe • Kapno. MoAeJih Y'IHThJ· 

BaeT B3aHMOAeHCTBHJI HyKJIOHOB ABYX HAep, a TaK)Ke B3aH· 

MOAeHCTBHJI KacKaAHhlX 'laCTHU, - T .e. aApOHOB, 06pa30-

BaHHhIX B npeAhIAYJ..QHX BHYTPHHAepHhlX COYAapeHHJIX, -

C HYKJIOHaMH KaK HApa·MHWeHH, TaK H HApa-cHapHAa. 

CTOJIKHOBeHHJI KaCKaAHhIX 'laCTHU Me)KAY co6oii He pac

CMa TpHBaIOTCJI. _KaK npHHJITO B MOAeJIH BHYTPHHAepHhIX 

KacKaAOB, AaHHaJI 6blCTpaH 'laCTHUa MO)KeT npOB3aHMOAeii

CTBOBaTh c JII06hIM HYKJIOHOM HApa·MHWeHH *, KOTOPhIH 

OHa "BH,D;HT" Ha nyTH ceoero AB8)KeHHJI B U8JI8HAPe paAHYCa 

(r83 +~),rAe 1t' - Ae·6poiiJieBCKaJI AJIHHa BOJIHhl, r133· ee

JIH'l8Ha IlOPHAKa YABOeHHoro pa,n;8yca CHJlhHOro B3a8MOAeii

CTB8H, o6hl'IHO npHHHMaeMaJI B KacKaAHhIX pac'leTax paBHOH . 

1,3 <PM I 19
/_np8 3TOM eepOHTHOCTh pacceJIThCJI TO'IHO Ha 

k ·oM HYKJIOHe, npoiiA~ 6e3 B3aHMo,n;eiicTBHH (k- D HYKJIOH, 

onpeAeJIJieTCJI 68HOM8aJihHhlM pacnpeAeJieH8eM 

k-1 
w k = Il (1 - q . )q k ' 

j = I I . 

r.n;e napuuaJihHhie BepOHTHOCT8 q j (i=l,2, ••• )Bblpa)KaJOTCJI 11e

pe3 ce11eH8JI B3a8MOAeHCTB8JI Ha i ·OM HYKJIOHe, a i : 

q. = a. I TT (r +,C) 2 • 
I I 83 . 

Ilp8 npocJie)K8BaHHH epeMeHHoii :rnonrouuu e3au·Mo,n;eiicT· 

BYIOJ..Qeii CHCTeMhl B $HKC8poBaHHhlH MOMeHT epeM'eHu t 

pa3hlrphlBaIOTCJI ace B03MO)KHhle COYAapeHHJI, cpe.n;u HUX 

Bh16upaeTc11 To, I<oTopoe peanu3yeTcJ1 paHhWe ecero, T .e. 

flt = minlt i I, H cucTeMa CABHraeTcH K HOBOMY MOMeHTY 

t ➔ t +flt. ,lJ;nH BLI6paHHoro TaKHM o6pa30M ABYX'laCTH'IHOro 

CTOJIKHOBeHUJI pa3hlrphlBaIOTCJI xapaKTepHCTHKH peaKUHH 

* AHanoru11Ho paccMaTpuna10Tc11 coy,n;apeHHH c coc'I'a.B
JIHIOI..QHMH HApa- CHapHAa HJIH B3aUMOAeHCTBHe ,D;Byx HYI<JIO • 
HOB H3 J)a3HLIX 11.n;ep. 
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H ,ll;JIJI HYKJIOHOB npoeepHeTCJI BLIIlOJIHeHHe npHHUHila Ilaynu *. 

Ilpu pac11eTe xapaKTepHCTHK a.n;poH·HyKJIOHHLIX CTOJIKHO· 

BeHHH Y'ITeHLI npouecchl Me30H006pa3oBaHHH,IlPH 3TOM uc.

IlOJIL30BaHhl TO'IHO Te )Ke annpOKCHMaUHH, 'ITO H B o6LI'IHLIX 

KaCKaAHLIX pac11eTax / 2 /. . 

CyIUeCTBeHHOH ,n;eTaJILIO MO,D;eJIH JIBJIHeTCJI TO, 'ITO HYK· 

JIOH HApa, C KOTOPhlM npOH30~JIO B3aHMO,D;eHCTBHe, B AaJIL• 

HeiiweM y)Ke paccMaTpueaeTcH KaK KacKa,n;HaH 11acTuua, 

a He COCTaBJIHIOIUaH 11.n;epHOH CHCTeMLI; 3TO BLl3LIBaeT no
KaJILHLie H3MeHeHUJI 11.n;epHOH IlJIOTHOCTH np8 coy.n;apeH88 

ABYX HAep /"3<l><l>eKT TpaneH8H" 129 , 261/. 
Bhl'l8CJieH8e KaCKa,D;HOH CTa,D;88 3aKaH'l8BaeTCJI, Kor.n;a 

11.n;pa. pa30WJIHCL Ha TaKoe pacCTOJIH8e, 'ITO 60JILWe He 

nepeKpLIBaIOTCJI CBOHM8 noTeHQ8aJILHLIMH JIMaM8, a Bee 

Kaci<a.n;Hhle 11acTHULI Bh1Wii8 83 ~hep 8JIH nornoTHJI8CL HMH**. 

Ilo.n;c11eT ocTaBW8xc11 B noTeHU8aJILHoii HMe HYKJIOHOB 8 8X 

830TOil8'1eCKoro COCTaBa .n;aeT Maccoeoe 8 3aPHAOBoe '18CJIO 

OCTaTO'IHOro B036y)K,D;eHHOro HAPa, 3Hepr8H B036y)f(,D;eH8JI 

KOToporo onpeAem1eTc11 3Hepr8eii nornoJ..QeHHLIX qacT8U 

8 ",D;LIPOK"' o6pa30BaHHLIX B pe3yJILTaTe BHyTp8H,D;epHhlX 

CTOJIKHOBeH8H. HMilYJILC OCTaTO'IHoro 11.n;pa HaXO,ll;8TCJI 83 

3aKoHa coxpaHeH8H HMnynLca, nocne,n;oBa Te_JILHO _np8MeH11e

Moro B XO,D;e pac11eTa BHYTP8JI,D;epHoro KaCKa,n;a np8 Ka)f(,D;OM 

aKTe coy,n;apeH8H qacT8U. ,lJ;aJIL.Heiiwee noBe.n;eH8e B036y)K-

" ,n;eHHLIX OCTaTO'IHLIX JI,n;ep Oil8CLIBaeTCJI B paMKax paBHO· 

eeCHOH CTaTHCT8'1ecirnii TeOp8H. Pac'leT 3TOH "8cnap8TeJIL• 

HOH" CTa,D;8H BLIIlOJIHeH TaK)f(e C IlOMOI..QLIO MeTo,n;a MoHTe

Kapno, npH 3TOM AJIJI'napaMeTpa IlJIOTHOCTH eo36y)K,D;eHHLIX 

COCTOJIH8H Bcer.n;a 8CilOJIL30BaJIOCL 3Ha'leH8e a :::: 

:::: A /IO M3B -I / 2/ 

"'B cnyqae CTOJIKHOBeHHJI HYKJIOHOB H3 ,D;BYX 11.n;ep np8H • 
,U8Il IlayJIH npoeepJieTCJI B C8CTeMe IlOKOJI ~aK 11.n;pa·MHWe-

}18 TaK H HApa-cHapJIAa. . . / 19 
*"' KaK u B o6LI'IHOH KacKa,D;HOH MOAeJIH 

2
• /, qacTHULI 

BHYTPH JI,n;pa. npocJie>f<HBaIOTCJI BilJIOTL .n;o HeKOTOpOH M8H8· 
MaJILHOH K8HeTu11ecKoii :mepr8u· V(r>+ 'f05p-C'IHTaeTcH, 'ITO 
qacT8ULI C MeHLIJieH 3Heprueii norJIOJ..QalOTCJI JIAPOM. B 
.COOTBeTCTBH8 c/2/ MLI npHHJIJIH 'fo6 =\k JI(R) ,ll;JIJI, rr.·Me· 

30HOB 8 'fo6o =VKYJI (R)+B .AJIH ~YKJIOHgB, i.n;e 'VKyJI<R)-. Ky
JIOHOBCKaJI 3llepr.8H Ha BHewHe8 rpaHuue HAPa'. . 
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B MO.D,enH npH6numeHHO yqTeH 34>4>eKT KynoHOBCKHX 
CHn, .n.eiiCTBYIOII.{HX Me:>K.D.Y H.D,poM-cHapH.D,OM H H.D.POM-MH
weHblO. )];eiiCTBHTenbHO, B npHCYTCTBHH KynoHOBCKOro nonH 
CTanKHBaIOII.{HeCH H.D,pa .D,BH:>KYTCH He no npHMOH nHHHH, a no 
xynoHOBCKHM TpaeKTOpHHM. 34>4>eKTHBHO 3TO COOTBeTCTByeT 
yaenuqeHHIO napaMeTpa y.n.apa H noeopoTy aceii cuc.TeMLI 
ua HeKOTOpbIH yron. O6e BenHqHHbl nerKO HaXO.D,HTCH H3 
paCCMOTpeHHH Knaccuqecxoro .D,BH:>KeHHH B none KynoHOBCKHX 
CHn. 

Cne.n.yeT noJJ,qepKHYTL, qTo o6o61l{enue xacxa.n.Ho-ucna
piITenLuoii MOJJ,enH Ha B3aHMO.D,eUCTBHe cno:>KHbIX 11.n.ep ue 
Tpe6yeT BBe.D,eHHH HHKaKHX .n.ononHHTenLHbIX napaMeTpOB. 
B npe.n.enLHOM cnyqae, xor.n.a 6oM6ap)'.\upyroll{ee H.D.po 3a
MenHeTcH O.D,HHM HyKnOHOM, Hawa MO.D,enb aBTOMaTHqeCKH 
eocnpOH3B0.D,HT BbIIlOnHeHHble pauee KacKa.D,Hbie pacqeTbI, 
KOTOPLie xopowo cornacyIOTCH C 3KCnepHMeHTOM B o6nacTH 
3HeprHH T < 20 I':JB /1 9,26,: 

. . 0 -

IIPOBEPKA KACKA,l{HOI'O MEXAHH3MA 
B3AHM0,4EHCTBHJJ ,l{BYX JJ,l{EP 

)];nH ycTanoaneHHH MecTa KacKa.D,Horo MexaHH3Ma B3aH
Mo.n.eiicTBHH ueo6xO.D,HMO cpaBHHTb C onLITOM npe.D,CKa3aHHH 
Haweii MO.D,enH .D,nH TaKHX rno6anbHblX xapaKTepHCTHK KaK 
MHO:>KeCTBeHHOCTH BTOpHqHbIX qacTHU, HX yrnoBLie H 3Hep
reTHqeCKHe pacnpe.n.enenHH. H3~epeHHH, BblnonueHHble B 
KOCMHqeCKHX nyqax, HMeIOT HH3KYIO CTaTHCTHKY H WHpOKHH 
HHTepean ycpe.n.HeHHH KaK no nepaHqHOH 3HeprHH, TaK H no 
COCTaBy 6oM6ap.D,HPYIOII.{HX H.D,ep. Ilo 3THM. npuquuaM npoae
.n.euuoe naMH pauee cpaBHeHHe C KOCMHqeCKHMH .n.aHHbIMH 
He HBnHeTCH KpHTHqHbIM, XOTH H .D,eMOHCTpHpyeT cornacue 
TeOpHH C 3KCnepHMeHTOM / 27/.B cnyqae nerqaiiWHX H.D,ep
cuapH.D,OB /a -qacTHUbI, .n.eiiTpOHbI/ HMeIOII.{HeCH pa3p03HeH
Hbie .n.aHHbie Hennoxo onHCblBaIOTCH .D,a:>Ke B paMKaX ynpo
ll{eHHblX Mo.n.eneii / 2o.:..2s/. Jluwb B caMoe nocne.n.Hee apeMH 
BbIIlOnHeHbl .D,Ba 3KCnepHMeHTa C 4>oT03MynLCHeii, o6nyqeH
HOH B nyqKax 6onee TH:>KenLIX HOHOB 14 N H 160 Ha lieea-

8 
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TpoHe B liepKnH npH 3HeprHH 'IO = 2 I':JB/HYKAOH. 3TH 
.D,aHHbie Mbl H paCCMOTpHM no.n.po6Hee. 

14 
N + Em /2,1 I':JB/HYKAOH/ 

3KcnepHMeHT BblnonHeH TawKeHTCKOH rpynnoii c HcnonL-
30BaHHeM CT0nKH H.n.epiIL1x 3MynLCHH Ilford G-51 28/. IlyTeM 
.n.aoiiHoro /6blcTporo H Me.n.neHHoro/ npocMoTpa no cne.n.y 
6Lmo Haii.n.eHO 1813 HeynpyrHx co6bITHH, H3 K0TOpbIX 
6Lmo o6pa6oTaHO 504 co6LITHH, OT06paHHbIX 6e3 KaKoii
nu6o .D,HCKpHMHHaUHH. B COOTBeTCTBHH c o6bJqHOH 4>oTo-
3MynLCHOHHOH TepMHHOnorueii ace TpeKH pa3.D,eneHbl no 
CTeneHH npOH3B0.D,HMOH HMH HOHH3aUHH Ha "qepHbie" /b -
qacTHULI/, "cepbre" / g -qacTHUbl/ H "penHTHBHCTCKHe" 
/ s - qacTHULI/; .n.nH Ka:>K.n.oro THna TpeKOB H3MepeHLI pacnpe -
.n.eneHHH no MHO:>KeCTBeHHOCTH, yrnOBbie pacnpe.n.eneHHH, 
a TaK:>Ke KOppenHUHH MHO:>KeCTBeHH0CTH qacTHU pa3nuquoro 
Tuna. 

TeopeTuqecKHe pe3ynLTaThl nonyqeHbl nyTeM pacqeTa 
.n.nH Tpex H.D,ep-MHWeHeii - 94Nh, 14N , 1 H , H B noc.rie.n.yro
ll{eM CYMMHpoaanHCb c eecaMH 0,563 : 0,327 : 0,110 a 
COOTBeTCTBHH C BbJqucneHHbIMH ceqeHHHMH Heynpyroro 
B3aHMO.D,eUCTBHH H.D,ep H C0CTaBOM 3MynLCHH. IlpH 3T0M 
b - , g - H s - qacTHULI onpe.n.enHnHcL B nonHoM cornacHH 
C 3KCnepHMeH.;anLHbIMH ycn0BHHMH HX H.D,eHTH4>HKaUHH. 

Ilonuoe cpaeneHHe c npe.n.cKa3aHHHMHKacKa.D,Ho-ucna
pHTenLHoii Mo.n.enH BLmonneHo e pa6oTe /. 281. 3.n.ecL · MLI 
orpaHHqHMCH pe3ynLTaTaMH, npe.n.cTaaneHHbIMH B 111a6A.l 
H Ha puc. 1. KaK cne.n.yeT H3 npHBe.D,eHHblX .D,aHHbIX, MO.D,enb 
xopowo eocnpOH3B0.D,HT cpe.D,HHe MH0:>KeCTBeHHOCTH u4>op
MY yrnoBLIX pacnpe.n.eneHHH .n.nH g - H b -qacTHU. HH:>Ke MLI 
YBH.D,HM·, qTo noHCK 34>4>eKTa 4>opMHpoBaHHJI y.n.apHOH BOnHbl 

B H.D,epHbIX CTOnKH0BeHHHX ofiblqHo CBH3bIBaeTCH C auanH30M 
HMeHHO 3THX xapaKTepHCTHK, HO .n.nH cneuu4>uqecKoro OT6opa 
co6LITHii. 

B pa6oTe / 28/ .n.eM0HCTpupyeTCH xopowee cornacue c 
onLITOM H .n.nH TaKHX "TOHKHX" xapaKTepHCTHK, KaK Koppe
nHUHH MHO:>KeCTBeHHOCTH qaCTHU pa3nHqHoro copTa. 
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Ta6AU1Ja 1 
Cpe.I(HHe MHO)KeCTBeHHOCTH BTOPH'IHbIX qacTHU, ucnyiueHHLIX 

npH HeynpyroM B3aHMO.I(eHCTBHH HOHOB aJOTa C H.I(paMH 

3MynLCHH. KHHeTH'leCI<aH 3HeprHH 60M6ap.I(HPYIOIUHX HOHOB 

To= 2,1 I'3B/HYKA_OH. 

Cpe.I(uue 

MHO)KeCTBeH

HOCTH 

<n > 
8 

<n > 
~ 

<n1,> 

W(B),% 

5 

4 

3 

2 

.f 

3KcnepHMeHT /28/ 

7,70±0,29 
5,29±0,31 
4,57±0,21 

a 

Haw pac'!eT 

• 

7,78 
5,17 
4,66 

•I• 

5 

o 30 GO go 1,0 1so o JO 60 go 120 1so B, lf"'d. 

Puc. 1. YzAoeb1e pacnpeoeAeHUR "cepb1x" /a/ u "11epHblX" 
/6/ mpeKoe, o6pa3oeaHHblX npu 06Ay11eHUU ROepHoii 3MYAbCUU 
uoHaMu 14N c 3Hepzueii 2,1 I'3BIHYKAOH. I'ucmozpaMMa -
pac11em, mo111<u· - 3KcnepuMeHm /28/, . 

10 

:.. 

"' 

,r 

160 + Em /2 I'3B/HYKAOH/ 

CyiuecTBeHHbIM ,l:{OCTH)KeHHeM 3TOH pa60Thl, BLIIlOnHeH

HOH WBe):{CKOH rpynnoii /Is/, HBnHeTCH pa3,l:{eneHHe B3allMO

,l:{eiicTBHH C nerKOH H TH)Kenoii: KOMilOHeHTaMH H'AepHOH 

3MYRLCHH, H,l:{eHTH$HKaUHH npoTOHOB H npe):{CTaBneHHe 3KC -

nepHMeHTanLHbIX ,l:{aHHhlX a a6conIOTHOH WKane, 'ITO ,l:{enaeT 

cpaBHeHHe C HHMH oco6eHHO 3Ha'IHMLIM. 

IlonHoe 'IHCRO Haii:,l:{eHHLIX B OilLITe 3Be3'A COCTaBHno 269, 
H3 KOTOpbIX npHMepHO 51 o/o 6blnH. OTHeCeHhl K B3aHMO,l:{eii

CTBHIO Ha H,l:{pax Ag , Br H 3811/o - K B3aHMO,l:{eHCTBHHM Ha 

rpynne C , N , 0 . 

/ 

cq 
~ fll

01 

~ 
~ 

h 
:"\3 to"2 
~ 
"'6 

-.J 
10 

It I] "/J+f:m, ~ I'3B/H 

f--tLT+-1 . ~.~ 
, _ _..l. ~if 

f tt1n _L~-Lr--«. • 
C,N,0- co6hlTHH- · q_..l! . \ · · 

. .. l;ttU-"?...,_ . .,., 

tt
. I 

L, ! ' 

,, 

I 4J.l3r- co6bITHH 

QDI 0.1 f T,I'3B 

Puc. 2. 3Hepzemu11ec1<ue cne1<111p&1 npomottoe, ucny111eHHb1x 
ROpaMU lflRJICeAoii U AeZKOii KOMnOHeHlflbl . 3MYAbCUU noo 
oeilcmeueM ROep KUCAopooa C 3Hepzueu 2 I'3B/HYKAOH. I'uc-
1110zpaMMU - rJfe~cKa3aHUe KQCl(QOHOU MOOeAU, lflO'IKU -
3KCnepuMeH1fl I 51~. 
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CNO-co6LITHJI 

0 30 60 90 120 ISO /8(Y-
Puc. 3. Yz11oeb1e pacnpeoe11e11uJ1 npo111011oe c 311epzueii T< 
< 400 M3B e peaKijUU 160+Em npu To =2 I'3B/HYKll011. 
Omoe/lbHO YK03Qllbl pe3yllb111Qlllb1 0/l}l IIIJIJICe/lOU U AeZKOii 
KOMno11e11111b1 ¢011103MYllbCUU. Jiy111<111up11aJ1 ZUCIIIOZpaMMa 0111-
HOCUIIICJI Ko eceM npo111011aM, ucny111e1111b1M zpynnoii J1oep Ag, 
Br. To<11<u - 31<cnepuMe11111 /1s/. 

3HepreTH'leCKHe cneKTpLI npoTOHOB H HX yrnOBLie pac

npe,IJ;eneHHJI npe,!l;CTaBneHLI Ha puc. 2 H 3, COOTBeTCTBeHHO. 

BH,!l;HO xopomee cornacHe c 3KcnepHMeHTOM B a6con10THOM 

BLIXO,IJ;e 11aCTHU KaK H3 nerKHX (C,N,0), TaK H TJl)KellLIX 

(Ag,Br) MHlIIeHeii. HecKonLKO 6onee 6LICTPLIH cna,IJ; H3Me

pemu,1x 3HepreTH'leCKHX cneKTpOB no cpaBHeHHIO c Teope

TH11eCKHMH rHCTorpaMMaMH OTpa)KaeT, rro-BH,!l;HMOMY, IIOTe

PIO qacTH rrpoTOHOB B6nH3H rropora HX H,IJ;eHTHqJHKaUHH. IlyHK

THpHaH KPHBaH Ha puc. 3 IIOKa3LIBaeT 'IYBCTBHTenLHOCTb 

qiopMLI yrnoaoro pacrrpe,IJ;eneHHJI rrpoTOHOB K 3HepreTH11e

CKOMY "oKHY"; BbI6HpaeMOMY ,IJ;nH 3THX qacTHU. 

12 
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B uenoM H3 IIPHBe,IJ;eHHOro cpaBHeHHH MO)KHO C,IJ;ena Tb 

BLIBO,!I; 0 TOM, 'ITO KaCKa,IJ;HLIH MeXaHH3M B3aHMO,IJ;eHCTBHH 

JIBnJieTCJI ,!l;OMHHHPYIOJUHM B paCCMOTpeHHOH o6naCTH 3Hep

rHH CTanKHBalOIUHXCJI Jl,!l;ep, a pa3BHTaH MO,!l;enL BIIOnHe 

peanHCTH'IHa H BOCIIPOH3BO,!l;HT o6iuHe xapaKTepHCTHKH He

ynpyrHX JI,IJ;epHLIX CTOnKHOBeHHH. 3To ,IJ;aeT OCHOBaHHe pac

CMa TpHBa TI. KaCKa,IJ;HO-HCnapHTenLHYIO MO,IJ;enh B Ka'leCTBe 

ocHOBLI ,IJ;nJI aHanH3a 6onee ,!l;enHKaTHoii npo6neMLI - o6pa-

30BaHHJI y,IJ;apHLIX BOnH. 

KPHTHl/ECKHH AHAJIH3 "SHOCKING" -
3KCIIEPHMEHTOB 

B rrocne,IJ;Hee BpeMJI IIOCTaBneH pH,!1; 3KCIIepHMeHTOB no 

IlOHCKY 3qJqJeKTOB y,IJ;apHOH BOnHLI rrpH coy,IJ;apeHHH ,IJ;BYX 

Jl,IJ;ep. HeCMOTPJI Ha TO, 'ITO xapaKTepHLIM npH3HaKOM 

y,IJ;apHOH BOnHLI Bcer,IJ;a C'IHTanocb HanH'IHe MaKCHMYMa B 

yrnoaoM pacrrpe,!l;eneHHH BTOpH'IHLIX 11acTHU npH yrnax, 

6nH3KHX K 3Ha'leHHIO yrna Maxa, B _3aBHCHMOCTH OT 3KC

nepHMeHTanLHLIX ycnoBHH perHCTpHpOBanHCL pa3HLie THDLI 

qacTHU B pa3nH'IHLIX HHTepaanax 3HeprHH;ornH11anHCb H ye-. 

nOBHJI OT6opa J!HTepecyIOI.QHX Hae co6LITHH.Bce 3TO 3aTpy,IJ;

HJleT B03MO)KHOCTb4IIpJIMOro COilOCTaBneHHJI C TeopeTHqe

CKHMH oueHKaMH H BLJHY)K,IJ;aeT aHanH3HpOBaTb Ka)K,IJ;YIO pa-

6oTy OT,IJ;enLHO, KOHKpeTHO Y~HTblBaJI ycnoBHJI IlOCTaHOBKH 

OIILITa. 

31<cnepuMe11111 zpynnbi lllonnepa /6ep1<11ueec1<aJ1 
cepuJ1/ 

IIepaLie pe3ynLTaTLI, nony11eHHble 3TOH rpynnoii ~a yc

KOPHTene B EepKnH, npHBneKnH 6onLlIIOe BHHMaHHe IO/ • 

3KcnepHMeHT BLmonHeH c · ,!l;eTeKTopoM AgCl , , KOTopLIH 

O,!l;HOBpeMeHHO cny)KHn H MHlIIeHLIO. Hccne.n;yJI yrnoaoe 

pacnpe,!l;eJieHHe. TpeKOB, COOTBeTCTBYIOlQHX H30TOIIaM BO,IJ;O

po,IJ;a c KHHeTH11ecxoH 3Heprueii 'I< 28 M3B/11y1<AOH H ·H3o

TorraM renHH C 'f~ 200 M3B/HYKllOH, 6blnHa6n10.n;eH 11eTKHH 

MaKCHMYM, IIOllO)KeHHe KOTOporo H 3aBHCHMOCTL OT CKO-

13 



, .. 

poCTH 60M6apAHPYJ01.Qero HOH!l, Vo YAHBHTeJILHO xopowo 

KOppeJIHpOBaJIH C yrJIOM Maxa 

-COS O M =, Vs/VO , . /1/ 

r,[\e Vs - CKOpOCTL YAapHOH BOJIHLI, pacc1rnTaHHa.H B npo

CTeiiweM rHAPOAHHaMHqecKOM ITOAXO,[\e. KpoMe Toro, Ha-

6JIJO,[\aJIC_.H el.Qe BTOpoii MaKCHMYM ITOA y:rJIOM OM + TT/2 
KOTOPLIH HHTepnpeTHpoBaJIC.H KaK npo.HBJieHHe BOJIHLI pa3-

pe)KeHH.H /Io/. 

OAHaKO HcnpaBJieHHe HMeaweii MeCTO MeTOAHqecKOH 

OWH6KH 3aMeTHO H3MeHHJIO pe'3yJILTaTLI nepBLIX H3MepeHHH: 

XOT.H nepBLIH MaKCHMYM H OCTaJICH, OH He CTOJIL .HpKo 

BLIAeJI.HJICH Ha 061.QeM <tioHe yrnoaoro pacnpeAeJieHHH, a ero 

JaBHCHMOCTL OT Vo He CJieAOBaJia npocTOMY COOTHOWeHHIO 

/1/; eonpoc o cy1.QecTB0BaHHH BToporo Ma.KcHMyMa B no

cJieAYJOI.QHX pa6oTax rpynni.1 lllonnepa He o6cy)KAaJic.H /n/ . 
CJie,[\yeT 3aMeTHTL, qTo B nepBOH pa6oTe /JO/ OT06paHLI 

3Be3ALI C qHCJIOM TpeKOB n> 7 ' TOr,[\a KaK Il03~e a?iTOPLI 

npHBOAHT pelyJILTaTLI JIHWL AJIH n~13 H n> 15 ll-I
2

• HH)Ke 

MLI 5yAeM o6Cy)K,!\aTL 3TH HCnpaBJieHHLie AaHHLie. CpaB

HeHHe HX - c HalllHM pacqeTOM npe,!\CTaBJie·Ho Ha puc. '4. 
IlocKOJILKy OTo6paHLI JIHWL oqeHL 6oJILWHe 3Be3ALI, B3aH

MOAeHCTBH.H Ha HApe Cl He AaJOT BKJiaAa B paccMaTpueae

MLie yrnoBLie pacnpeAeJieHHH. 

CTaTHCTHqecKHe HeonpeAeJieHHOCTH pacqeTa, yKa3aH

HLie Ha puc. 4, no 1<paiiHeu Mepe a 1,5- 2 paJa MeHLWe 

3KCITepHMeHTaJILHLIX, TOqHoe 3HaqeHHe KOTOPLIX He npH

BOAHTC.H/I l ,l 2/. EcJIH, CJieAYH paCCY)KAeHH.HM rpaiiHepa 

H COTp/10 , 12/, CBH3aTL o6pa30BaHHe y,!\apHOH BOJIHLI C BLI-

6ueaHHeM. 6LICTPLIX a -qacTH.U, KOJIJIHMHPOBaHHLIX B6JIH3H 

yrJia Maxa OM , TO BKJiaA TaKHX qacTH.U MO)KeT 6LITL 

o.ueHeH KaK pa3HOCTL Me)KAY 3KCnepHMeHTaJILHLIMH ToqKaMH 

H pacqeTHLIMH rHCTorpaMMaMH. ,D;eiiCTBHTeJILHO, B paMKax 

pa3BHTOH KacKaAHo-ucnapHTeJILHOH MOAeJIH HeT MexaHH3Ma, 

npHBOAHI.Qero K o6pa30BaHHIO a -qacTH.U C T:.: 
> 10 M3B/HYKAOH, u·, CJieAOBaTeJILHO, TeopeTuqecKHe pac

npe,!\eJieHHH MoryT paCCMaTpHBaTLCH IlpOCTO KaK "<iioH" 

,[\Jiff o6cy)K,[\aeMoro npH3HaKa YAapHOH BOJIHLI. 

KaK BHAHO H3 puc. 4, pe3yJILTaT TaKoro BLJqHTaHH.H Be3Ae 

MeHLWe Tpex CTaH,[\apTHLIX OTKJIOHeHHH, XOT.H HMeeTCjl 
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Puc. 4. Yz.11oeoe pacnpeoe.11eHue 111pe1<oe e 3ee3c)ax c 'IUCAOM 
Ay'leii n > 15. lioM6apoupy10111ee J10po u ezo 3HepzuJl y1<a-
3UHbt Ha PUCYHKe, MUUleHb - JlOpo Ag.I'ucmozpaMMbt - pac
'le1/1 no KUCKUOHo- ucnapumeAbHOi.i MOOe.11u, 1110'IKU - 3Kcne
puMeH111 /I I ,I 2/; 

" 
HeKoTopoe npeBLillleHHe 3KcnepHMeHTaJILHLIX ToqeK B O)KH-

AaeMOH o6JiaCTH yrJIOB O - () M ' H 3Ta pa3HH.Qa CTaHOBHTC.H 

6onee 3aMeTHOH C yMeHLllleHHeM KHHeTuqecKOH 3HeprHH 

To 6oM6apAHPYJOI.Qero RApa. KaqecTBeHHO nocJieAHHH pe-

3YJILTaT corJiacyeTCJf C BLIBOAOM pa60TLI / 29 / 0 TOM, qTo 

o6JiaCTL 3Hepruu T O ~ 1 I'3B/HYKAOH, no-BHAHMOMY, Hau-

6onee 6JiaronpH.HTHa AJIH <tiopMHpoBaHHH YAaPHOH BOJIHLI 

npH coy,!\apeHHH ABYX HAep. OAHaKO .HCHO, qTo AJIH 6onee 

onpe,[\eJieHHLIX BLIBOAOB CTa!_HCTHKa H3MepeHHH coaepllleHHO 

HeAOCTaToqHa. 

3_Kcn·epukeHm zpynnbi lllonnepa /oy6HeHc1<aJ1 cepu.!l/ 

C ITOMOI.QLIO TOH )Ke MeTOAHKH 3KCITepuMeHTLI 6LIJIH 

IlOBTOpeHLI Ha nyqKe a· -qa.CTH.U AY6HeHCKOrO CHHXpo<!iaJO

TpoHa B HHTepaaJie 3Hepruii To:::: /1.:,.4/ I'3B/HYKAOH /ll,12/. 
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CpaBHeHHe C npe,D.CKaJaHH.HMH KaCKa,IJ.HOH MO,IJ.eJIH npe.u.
CTaBJieHO Ha puc. 5. BH,IJ.HO, 'ITO B cnyqae 6oM6ap,D.HpOBKH 
peJI.HTHBHCTCKHMH a -qacTHI~aMH MaKCHMYM B yrJIOBOM pac
npe.u.eiieHHH TpeKOB BLJ,IJ.eJI.HeTC.H Ha)); "<}loHOM" BeCLMa qeTKO. 
O.u.HaKO Heo6xo,IJ.HMO JaMeTHTL, 'ITO CTaTHCTHKa a onLJTe 
oqeHL HH3Ka: B nuKe pacnpe.u.eneHH.H HaXO,IJ.HTC.H npHMepHO 
noJITopa ,IJ.eC.HTKa TpeKOB. O6paI.QaeT Ha ce6.H BHHMaHue 
cyI.QeCTBeHHOe pacxO)K,IJ.eHHe aqiopMe HJMepeHHoro yrnoaoro 
pacnpe.u.eneHH.H npu JaMeHe 6oM6ap.u.upyroI.Qeii a - qacTHULI 
.H.IJ.P0M 16 0 C O,IJ.HHaKOBOH 3HeprHeii Ha HYKJI0H, a TaK)Ke 

.a£. as 
(a.u.) 

ID 

10 

ID 

z 

16 

!JI) 

7;•2.0 I'3B/H 

T, =J.J7 I'3B/H 

T,= 't.O I'3B/H 

llO ISO 

Puc. 5. Yz11oeb1e pacnpeoe11e11w, 
mpeKOB e ¢om03MYllbCUU, 0611y
'1eHHOU a - '1acmut,1aMu 3Hepzuu T0• 
Omo6paHbl 3Be3Obl C n > 15 • 
I'ucmozpaMMa - pact.fem, 3Kc
nepuMe11ma.{l_bHb1e7 mo'IKU eaJ1mbl 
ua pa6om 111 , 12 

180" • 

JaMeTHLJe OTJIH'IH.H peJyJILTaToB·p;a)Ke ,IJ.JI.H peaKUHH Ca
'laCTHUaMH a .u.y6HeHCKOH u 6epKJIHeBCKOH cepH.HX H3MepeHHH 
/cp. puc. 4 H 5/. · 

Ba)KHO no.u.qepKHYTL, 'ITO no YCJIOBH.HM onLITa ,IJ.eTeKTH
pyeMLJe rpynnoii Illonnepa qacTHULI npuHa.u.ne)KaT, B oc
HOBHOM, K "HcnapHTeJILHOH" KOMnOHeHTe. ,[l;JI.H KJiaCCa 3Be3,IJ. 
c n> 15 Bl,J6HTLJe,. -HJIH KaCKa,IJ.HLie qacTHULI COCTaBJI.HIOT 

JIHWL OKOJIO /1O-15/o/o OT nOJIHOrO 'IHCJI~ 'laCTHU, npH'leM 
yrnoaoe pacnpe.u.eneHue .u.a)Ke .u.n.11 3Toii KacKa,IJ.Hoii KOMno
HeHTLI OKaJLJBaeTC.H O'leHL WHpOKHM /cM. puc. 6/. Ha6nro
.u.aeMLie Ha puc. 4 H 5 nHKH. B TeopeTuqecKHX pacnpe.u.ene
HH.HX o6ycJIOBJieHLJ rnaBHLIM o6pa30M rrepeHOCHOH CKOpo
CTLIO BOJ6y)K,IJ.eHHoro .11.u.pa-:MuweHH, 06paJ0Baaweroc.11 rroc
ne npoXO)K,IJ.eHH.H qepe3 Hero JIB.BHHLI KaCKa,IJ.HLIX qacTHU, 
HHHUHHpoBaHHoii .11.u.poM - cHapH.IJ.OM. Ilo,IJ.TBep)K,IJ.eHHeM CKa -

JaHHOMY CJIY)KHT HaJIH'IHe CHJILHOH KOppeJI.HUHH rrepeHOCHOH 
cKopocTH .11.u.pa-ocTaTKa c 'IHCJIOM TpeKOB B JBeJ.u.e. Pe

JYJILTan,1, npe,IJ.CT8.BJieHHLie Ha puc. 7, noKaJLIBaIOT, 'ITO 
rrepexo.u. . K co6LJTH.HM C 60JILWHM 'IHCJIOM n, <l>aKTH'leCKH 
OJHaqaeT BL16opKy pacna.u.a101.Quxc.11 .11.u.ep· c 6onLweii aenu

'IHHOH nepeHo~Hoii cKopocTH. 

B pa6oTel12/ OTMeqaeTC.H, 'ITO B onLITax c a -qacTu

uaMH B HHTepaane JHepruu To=/1,3-1,7/ I'3B/11yK11011 
He Ha6JIIO,IJ.aJIOCL •3aM~THoro nHKa B yrJIOBOM pacrrpe.u.eneHHH, 
T .e. da/dcos tJ.:::-coust.lfa- Ja HHJKoii cTaTHCTH'lecKoii o6ecne
'leHHOCTH 3THX HJMepeHHH B rrpHBe,IJ.eHHLIX aBTOpaMH 3Kc
nepHMeHTaJILHLIX pacnpe.u.eneHH.HX 3Ha'leHH.H no OCH 0P.D.HHaT 
He yKaJLJBalOTC.H. B0BCe, 'ITO He Il03BOJI.HeT . cpaBHHTL HX 

c pac'leToM. <l>opMa TeopeTH'leCKHX pacnpe.u.eneHHii .u.n.11 
HHTepecy101.Qero Hae HHTepaana To rroKaJaHa Ha puc. 6. 
KaK BH.IJ.HO, pacnpep;eneHHe da/d0 .IJ.OBOJILHO rna.u.Koe H, 
6y.u.yqu nepeae.u.eHHLIM B da/dcos0, Herrnoxo arrnpoKCHMHpy

eTc.11 KOHCTaHTOH. 
Cne.u.yeT oco6o no.u.qepKHYTL, 'ITO HC'leJHOBeHHe MaK

CHMyMa B pacnpe.u.eneHHH da/d0 .u.n.11 HHTepaana 3Hepruii 
To=/1,3-1,7/ I'3B/HyKAOH, rrpHB0,IJ..HI.Qee, B 0TJIH'IHe OT 
COOTHOWeHH.H /1/, K peJKO HeperyJI.HPHOMY IlOBe,IJ.eHHIO 
cos0M OT Vo ' CBJl3LIBaeTC.H C B03MO)KHOCTLIO ,IJ.eTeKTH
poaaTL 06pa3oaa1me caepxrrnoTHLIX cocTOHHHii .11.u.pa, c 
npo.HBJieHHeM 3<l><l>eKTOB TT -MeJ0HHOro KOH,IJ.eHCaTa/30,31/. 

17 



dn -ciB 

8 

4 

0 

6 

4 

2 

0 

rt.>{3 

f"l 

r·, !'""d ~~ 

n>8 

J 

_,_ , ,--r'._,-.... r1 
,,.-, r" r"""-'-.f &.J -...._, .,_ 
J ~"'\.-t I ~~-

30 60 90 120 150 8 
Puc. 6. Pacc'-lumaHHOe yz.;,oeoe pacnproeAeHUe mpeK06 
[ a eouHu~ax: /'-luc.110 mpeKoe • paouaH - • /nepeU'-IHaJI a -
'-1acmu1,1a/-:- ] OAR. ¢omo3MYAbcuu, o6Ay'-leHHOU a - '-1acmu1,1a
MU C 3Hepzueu 1,4 I'3B/HyKAOH. KAacc omo6paHHblX 36e3c) 
yKa3aH Ha pucyHKe. IlyHKmupoM HaHeCeH 6KAaO KacKaOHblX 
npomoHoe. · 

B 3TOM nnaHe 6onee .u;eTanLHOe Hccne.u;oBaHHe yKa3aHHOH 
3HepreTHqeCKOH o6naCTH npeACTaBnaeT HeCOMHeHHblH HH
Tepec. 

3KcnepuMeHm urneocKou zpynnbl 

3To TOT )Ke caMLIH . 3KcnepHMeHT 160 + Em / To = 
= 2 I'3B/HYKAOH/. o6IQHe xapaKTepHCTHKH KOToporo o6cy)K-
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Puc. 7. Teopemu'-lecKa.R 3aeucuMocmb cpeoHeii CKopocmu 
/a eouuu1,1ax cKopocmu ceema/ ocmamo'-IHozo .Ropa om '-IUCAa 
mpel<06 6 36e30e /eeeexy/ U omHOCUmeAbHQJI '-lacmoma 3mUX 
36e30 OAJI peaKl,IUU J O + Ag / To = 2,1 I'3B/HYKAOH/. 
CpeoHue 3Ha'-leuu.11 0.11.11 npueeoeuHblX pacnpeoeAeHuii yKa-
3aHbl Ha pucyHKe. TpeKu onpeoe11,eHbl (J coomeemcmeuu c 
uoeumu¢u1<a1,1ueii '-1acmu1,1 e pa6omax I 10- 1 21. 

AailHCL B npe,u;LI.D;YIQeM naparpaci>e, HO .D;IlR IlOHCKa 3ci>4>eKTOB 
YAapHOH BOilHLI OT6HpanHCL "ueHTpanLHLie" coy,u;apeHHR 
a.u;ep·, onpe.u;enHeMLre ycnoBHeM, qTo qHcno "TH)KenLrx" Tpe
KOB n h ~ 28 (nh =n +nb >11 5,: Yr noBLie pacnpe.u;eneHHH npo
TOHOB c 3HeprH€ii T < 400 M3B ,u;nH TaKHX co6blTHii npH
Be,I\eHbl Ha puc. 8. KaK BH,I\HO, KacKa,I\HaH MO,I\enL OilHCLIBaeT 
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Puc. 8. Y2/zoeoe pacnpeoeAeuue npomouoe c 3Hepzueii 
T<4OO M3B, UCnYUli_llllblX JlopaMU 3MY/lbCUU npu 60M6ap
oupoe1<e UX U0HQMU · 6 0 C 3Hepzueu 2 I'3B/HyKAOH. Omo-
6paHb1 38e30b1 C '-IUC/l0M "mJ1J1Ce/lblX" mpeKoe n h ?: 28 . 
CnAowHaJl zucmozpaMMa - uaw pac'-lem, nyu1<mupuaJ1 -
pac'-lem no

1
zuopoouuaMu'-lec1<oii MooeAu /32/, mo'-IKU - 3Kc-

nepuMeum 151. -

cb-/ dQ no qiopMe H no a6comoTHOH BeJIH'-IHHe, Ho BhI6poc 

TO'-IKH B6JIHJH 0- 50°, KOTOphlH MO)KHO 6hlJIO 6bI JanO'AO3pHTh 

KaK npHJHaK qJOpMHpOBaHHH Y'AapHOH BOJIHhl, He nepe'AaeTCH 

pacl.feTOM. HaHeCeHHhie. Ha TOM )Ke PHCYHKe peJyJihTaTtl 

nocJie'AOBaTeJihHhIX rH'APO'AHHaMH'-leCKHX Bhl'-IHCJieHHH / 32 
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TaK)Ke He npe'ACKaJhIBalOT CTOJih yJKOro MaKCHMYMa. CJie'Ay

eT JaMeTHTh, '-ITO KacKaAHhIH /T.e. KHHeTHl.fecKnii/HrHApo

AHHaMHl.feCKHH nOAXO'Ahl npHBOAHT K 'AOBOJihHO 6JIH3KHM no 

qiopMe yrJIOBhIM pacnpeAeJieHHHM AJIH KOMnOHeHThl BhI6HBa

HHH' HO rHAPOAHHaMHl.feCKHe MOAeJIH He DOJBOJIHIOT oueHHTh 

a6COJIIOTHOH BeJIH'IHHhl 34>qieKTa B OTo6paHHOM cneunqiu

qecKOM Knacce JBeJA. 
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Puc. 9. )!eyx'-laCmU'-IHQJl (/JyHKI/UJl YZ/l08b1X KOppeAJlljUU/xi= 
= cosO i / 0AJI "'-lepu&ix" /a/ u "cepblx" /6/ mpe1<oe4 06~ 
pa3oeauu&1x npu ueynpyzux coyoapenuJ1x uouoe 1 N c 
J1opaMu 3MYA&cuu npu 3Hepzuu T0 = 2,1 I'3B/uy1<AoH. 
I'ucmozpaMMbl - pe3yA&mam&1, noAy'-leHH&1e e paMKax 1(ac-
1<aouo- ucnapumeA&Hoii MooeAu, mo'-IKU - 31<cnepuMeHm I 16/. 
Ilyu1<mupoM uaueceu&i 1<pue&1e, pacc'tlumauu&ie e npeonoAo· 
J1Ceuuu, '-Imo b - '-1acmuu&1

1
uMe10m yzAoeoe pacnpeoeAenue 1<a1< 

e pa6ome ll/onnepa I IO , a g - '-1acmu11&1 ue3aeucuMb1 /co-
Z/lacuo /16//. 
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3KcnepuMe11111 111awKe11111cKoii zpynnbl 

IlonhITKa o6HapymeHHH YAapHhIX .BOnH 6a3HpyeTCH Ha 

TOM me 3KCnepHMeHTanhHOM MaTepHane, KOTOPhIH yme 
paccMaTpHBancH BhIWe AilH peaKUHH 14N + Em / .To = 
= 2, I I'3B/11yKA011 /. ABTopLI · pa6oTLI /I 6/ HCXOAHnH HJ 

Toro, 'ITO npeHMyll.{eCTBeHHOe HcnycKaHHe 'laCTHU B HanpaB
neHHH yrna Maxa OM c Heo6XOAHMOCThlO AOnmHO npHBOAHTh 
K noHBneHHIO "KopoTKHX" /no yrnOBhIM nepeMeHHhlM/ Kop
penHl.{HH MemAY HHMH. Ilo3TOMY BMeCTO da/ d0 6Lrna 

paccMoTpeHa KoppenHUHOHHaH cpyHKUHH 

'2 
1 d " C (x 1,x 2) =-;;:- dx

1 
dx

2 2 JD 

1 •. da da 
a} dx 1 -dx 

2
' 

1n 

/2/ 

rAe x;=cosOi, "in - ce'leHHe Heynpyroro BJaHMOAeiicTBHH 
14N + Em. IlocKonLKY C 2 <x 1,x2 ) nponopuHoHaJILHO 'IHcny nap 
qacTHU, TO B 3TY xapaKTepHCTHKY 6onhWHe 3Be3Ahl 6YAYT 
aBTOUaTH'leCKH AaBaTh 6onhWHH BKnaA,H HeT Heo6XOAHMO· 
CTH B AOnonHHTenhHOM OT6ope co6hlT~ii. CKameM, none

JIH'IHHe n h • 

,nHarottanh KOppeJIHUHOHHOH MaTpHUhl C 2 (x 1=x 2) OT· 
AeilhHO AilH "qepHhIX" H "cephlX" TpeKOB noKa3aHa Ha 
puc. 9. TeopeTH'leCKHe rHCTorpaMMhl BilOnHe YAOBneT.BO· 

pHTenhHO cornacyIOTCH C H3MepeHHhIMH 3Ha'leHHHMH CzxJ ,X 2) 
AJIH o6oHX THnOB qacTHU. EcnH npH noAC'leTe, C 2 cornacHo 
/2/ HcnonLJOBaTh da/dx B TOH cpopMe, KaK 3TO cneAYeT 
HJ onhlTOB lllonnepa, TO KoppenHUHOHHLie IPYHKUHH AnH 
b - 'laCTHU o6HapymHBalOT Kaqec-i:BeHHO HHOe , nooeAeHHe. 
3To, C OAHOH CTOpOHhl, CBHAeTenhCTByeT O BhJCOKOH 'lyB

CTBHTenhHOCTH AaHHoro MeToAa, a C Apyroii - B COOT· 
BeTCTBHH C BhlBOAaMH aBTOpOB CTa ThH /I 6/, AaeT OTpHUB. • 
TenhHhIH OTBeT Ha Bonpoc, BhlHeceHHhIH B HaJBaHHe Haweii 
CTaThH. KaK BHAHO H3 Toro me pile. ·9, OCHOBHaH qaCTh 
6hlCTPhIX npoTOHOB /T .e. g ~'laCTHUhI/ BhI6HBaeTCH H3 HAPa 
"ueJaBHCHMhIM" o6pa30M, 'ITO MomeT cnymHTh ell.{e o.ziHHM 
nOATBepmAeHHeM, KacKaAHOro. MexaHH3Ma B3aHMOAeHCTBHH 

ABYX HAep; 
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OECY)K,4EHHE PE3YJLbTATOB H 3AKJII0f/EHHE 

CHTyauHH C 3KcriepHMeHTanhHhIM noHCKOM 3cpcpeKTOB 
YAaPHOH BOilllhl B ueynpyrHX CTOilKHOBeHHHX HAep npeACTaB
nHeTCH uenpocToii. 

Pe3ynLTaTbI, nonyqe1111L1e rpynnoii lllonnepa, - BonpeKH 
YTBepmAeHHHM, COAep>Kall.{HMCH B pa60Tax/IO, 12/ , - He 

AOKa3LIBaIOT' 'ITO ua6nIOAaeMLie aHoMaJIHH CBH3allhl C cpop
MHPOBaHHeM B HAepHhIX coyAapeHHHX KonneKTHBHOH cpopMhl 
ABHmeHHH MaTepHH, acCOUHHpyeMOH C YAapHOH Bonuoii THna 
TOH', C KOTopoii HMeIOT Aeno B KnacCH'leCKOH raJOAHHaMHKe. 
Ilo HaweMy MHeHHIO, HMeeTCH HeKOTOpoe pacxomAeHHe 
MemAY peJynLTaTaMH 6epKnHeBCKOH H Ay6ueucKou cepHH 
onhITOB rpynnhI lllonnepa. lie3ycnOBHO, ueo6XOAHMO cy-
11.{eCTBeHHO noBLICHTh TO'IHOCTh H3Mepeuuu, HAeHTHcpuuupo
BaTL THn AeTeKTHpyeMhIX 'laCTHU, 3HaTh HX KHHeTH'leCKYIO 
3HeprHIO. 0AHaKO H OTMe'leHHhie Bhlllle npeBhlllleHHH 3Kcne -
PHMeHTanhHhlX TO'leK HaA "cpOHOM" ell.{e HeB03MOmHo OAHO· 

JHa'luo oTom~ecTBHTh c 3cpcpeKTOM y,napHoii Bon11L1. B 3TH 
OTKnoHeHHH MoryT AaTh BKnaA H APYrHe ,rnneHH.JI, B 'laCT· 
HOCTH, npouecc npeApaBHOBeCHOH 3MHCCHH qacTHU. 

B HaCTOHil.{ee BpeMH npe,npaBHOBeCHhlH noAXO,n wupOKO . . 

ucnOJihJyeTCH B npuMeHeHHU K HyKnoH- HAePHhlM peaKUHHM 
npoMe>KyTO'IHhIX 3HeprHH/33 ,34/. HMeHHO 3THM npouecCOM 

o6'hHCHHIOTCH .BhlCQK03HepreTU'leCKHe "XBOCThl" B cneKT • 
pax BTOpH'IHhIX HYKilOHOB u a - 'laCTHU. HHTepecHo OTMe -
THTh, 'ITO 3HepreTH'leCKHe cneKTPhI H,nep 3He u 4 Ile, 03-
MepeHHhle IlocKaHJepoM H Ap/1 3/ B peaKUHH~, HHHUHHpoBaH
HhlX penHTHBHCTCKHMH a - 'laCTHUaMH H HOHaMH KHCnopoAa, 
HMeIOT Tnnuqu'o npe,npaBHOBeCHYIO cpopMy. Ho Hau6onee 
Ba)!CHO TO, 'ITO "npe,npaBHOBecliaH runoTeJa" MomeT 6hlTh 
npoBepeHa 3KCnepHMeHTanbHO. Hau6onee npOCTOH cnoco6 • 
3To noaTopeHue HJMepeHuu MeTo,nuKoii lllonnepa, HO Ha 
ny'IKax 6hlCTPhlX aApoHoB. ManoBepoHTHo·, 'IT06L1, ·Haitpu

Mep, npOTOH HnH 77•Me30H C3Heprueu To=l-2 I'3B Mor 
nopoAHTh YAapHylO BOnHy, HO np6uecc npe,npaBHOBeCHOH 
3MHCCHH AOnm'ett· HMeTh MeCTO. Il03TOMY Ha6n10.i(eHHe B 
a,npoH·H,nepHhlX peaKUHHX npu TaKHX 3HeprHHX MaKCHMyMa 
B yrnOBOM pacnpe,neneHHH CBH,neTe.JihCTBOBano 6hl. B,·nonh3Y 

npeApaBHOBeCHOH runoTe3hl. KpoMe TOro~ Ilpe,npaBHOB·ecHaH 
. . '► -

3MHCCHH 'laCTHU HMeeT MeCTO H B cnyqae cpaBHHTenhHO 
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nerKHX 11nep <A-40),.rne ycnoBHH nn11 qiopMHpoBaHHH runpo

nuHaMHtfeCKoro pe)KHMa JaBenoMo He peanHJYJOTCH. 

qTO KacaeTCH 3KCnepHMeHTOB, perHCTPHPYJOLqHX KOM

noHeHTY Bhl6HBaHHH / onhIThl WBenCKOH H TaWKeHTCKOH 

rpynn/' TO npenJio)KeHHaH KacKanHaH MoneJih OIIHChIBaeT HX 

no a6COJI10THOH BeJIH'IHHe' BKJIJOtfaH TOHKHe KoppeJIHIJ;HOHHhie 

xapaKTepHCTHKH. 

CoBOKynHOCTh ecex naHHhIX CBHneTeJihCTByeT O TOM, 

'ITO B pacCMOTpeHHOH o6JiaCTH 3HeprHH rrpH B3aHMoneiicT

BHH neyx 11nep - na)Ke B cnyqae oT6opa "u;eHTpanLHhIX" 

CTOJIKHOBeHHH - peaJIHJyeTCH KHHeTHtfeCKHH, a He runpo

nHHaMHtfeCKHH pe)KHM. OtfeBHnHo, 'ITO H B KHHeTH'IeCKOM 

pe)KHMe npoucxonHT JaMeTHhie YIIJIOTHeHHH 11nepHOH Ma

TepHH, onHaKo OHH, rro-eHnHMOMY, He HMeIOT qiopMhl KJiac

CHtfeCKoro KOHyca Maxa C pe3KO BhineneHHOH rpaHHIJ;eii H, 

cnenoea TeJihHO' He rrpHBOnHT K O)KHnaeMOMY rrpeHMyi.qecT

BeHHOMY HCIIYCKaHHIO 'IaCTHU B6JIH3H yrna Maxa. 

BecbMa aKTyaJieH eonpoc O BeJIH'IHHe C)KaTHH, noCTH

raeMoro npH 11nepHhIX CTOJIKHOBeHHHX, noCKOJihKY OT ero 

BhIHCHeHHP. cyi.qeCTBeHHO JaBHCHT 3anaqa noHCKa aHoMaJih

HhIX cocTOHHHH 11npa / 7- 9/. K co)KaJieHHJO, no peJyJILTaTaM 

BhIIlOJIHeHHhlX no HaCTOHLqero BpeMeHH 3KcnepHMeHTOB He 

ynaJIOCh noJiytfHTh npencTaBJieHHH 0-B03MO)KHOH CTeneHH 

C)KaTHH H O Tex 11nepHhIX TeMnepaTypax, KOTOphle npH 3TOM 

peaJIH3Y10TCH. Pe3yJihTaThl rrpoBeneHHOrO aHaJIH3a naIOT 

OCHOBaHHe CtfHTaTh, 'ITO TaKHe rrapaMeTphl 11nepHOH MaTepHH 

a nepBOM rrpH6JIH)KeHHH MoryT 6hITh ou;eHeHhl a paMKax 

Kac1canHoii Monenu. ,D;eTaJILH0MY o6cy)KneHHIO JToro Bonpoca 

6yneT nocBHLqeHa oTneJihHaH CTaThH. C npyroii CT0POHhl, 

rno6aJihHhie pacripeneneHHH BTOPH'IHhlX qacTHU OKa3aJIHCh 

He 0'IeHh tfYBCTBHTeJihHhl K np0HBJieHHIO o6cy)KnaeMhIX 

K0JIJieKTHBHhIX 3qlqJeKTOB, H ceiiqac HeHJBeCTH0, KaKHe 

xapaKTepHCTHKH. 11nepHOH peaKIJ;HH MoryT naTh npHMYIO HH

qiopMaIJ;HIO O BeJIH'IHHe C)KaTHH. B 3TOH CBH3H npencTaBJIHeT 

HHTepec HCn0Jih30BaHHe pa3BHTOH MoneJIH nnH nOHCKa 

aHOMaJIHH, HeperyJIHpHOCTeii B rroeeneHHH pa3JI~'IHhIX 

xapaKTepHCTHK HeynpyrHX 11npo- 11npo B3aHMoneiiCTBHH. 3To 

HeCK0JihKO HaIIOMHHaeT noJIO)KeHHe B qJH3HKe 3JleMeHTapHhIX 

qacTHU, Korna anpoHHhle, peJoHaHChl ucKaJIHCh no cyi.qecT

eeHH0MY OTKJIOHeHHIO 3KCIIepHMeHTaJihHhIX TO'leK OT KPHBhIX, 

paCC'IHTaHHhIX corJiaCHO nocTynHOMY qla30BOMY o6'beMy. 
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B cnyqae 11nepHhlX CTOJIKHOBeHHH
0 

p0Jih TaKHX qJaJOBhlX 

KPHBhlX MoryT Hrpa Th pe 3YJih Ta Thi Bhl'IHCJieHHH no KacKanHo-

HcrtapufeJihHOH Mon~nu. • · · 

CpenH ·••JionoJpHTe,!}hHhIX TOtfeK" , B nepByIO oqepenh 

JacJiy)KHBaeT TLqaTeJihHOH npoBepKH , 3HepreTH'leCKa,fJ 06-

JiaCTh; To = /1,3-1, 7 / I'3JJ/11yKA01l~ rne, OTMetfaJiaCh cy

i.qecTBeHHaH HeperynHpHOCTh ·B noeeneHHH,, BeJIH'IHHhl vs· ' 
OIJ;eHeHHOH H3 COOTHOWeHHH /l//l 2 ,31a<:poMe Toro, HJ HMeI0-

1.qHXCH 3KcrrepHMeHTB.JlhHhIX naHHl,,IX c,eiiqac Hef{CH0, jaBHCHT 
~ . . . . -

JIH noJIO)KeHHe, MaKCHMYMa B yrJIOBOM pacnpeneneHHH OT 

KJiacca OTo6paHHhIX 3Be3n, :uacKOJlhKO, TO'IHLIM ,HBJIHeTCH 

YTBep)KneHHe O ueJaBHCHMOCTH 3TH,X IIHKOB OT THIIa 60M-

6apnupy101.qero 11npa, nnH •KaKoro copTa qacTHU H B KaI<OM 

3HepreTH'Iec1<0M "~oKHe" rroHBJIHIOTciI TaKHe nHI<H, 'ITO 6yneT 

C 3THMH xapil.KTepHCTHKB.MH npH MelihWHX 3HeprHHX_ To< 
<1 I'3B/11yKA01l ..• ·TaKHM o6pa30M,BhJIIOJIHeHHhle pa'6oThl 

JIHWh B036YnHJIH HHTepec I< rrpo6JieMaM ynapHhlX BOJIH,BhICO

KHX C)KaTHH 11nepuoii MaTepHH,CBepxnJIOTHhIX COCTOHHHH 11n

pa.CeronHH 3TH npo6JieMhl Bhl3hlBaIOT B0IIPOCOB 3HatfHTeJib

HO 60JihWe ' tfeM MO)KHO naTh Ha HHX OTBeTOB - CHTyau;HH, 

THIIH'!HaH nnH pa3BHBa101.qeiicH o6nacTH HCCJienoBaHHH. 

· CtfHTaeM• npHHTHhlM nonroM Bhipa3HTh CBOI() 6Jiaro

napHOCTh ,D;.H. EJIOXHHu;eey Ja BHHMaHHe I< pa6oTe, 

B.K.JlyKhHHOBy· - Ja noJie3Hhie JaMetfaHHH; nHCKYCCHH C 

E.IIIonnepoM, K.r .f'yJIHMOBhIM, H.Il.KoqepoBLIM, 3.H.Co

JIOB_heBoii BO MHoroM cnoco6c-rBoBaJIH npaBHJihHOMY noHu-· 

MaHHIO 3KCnepHMeHTaJihHOH CHTyaQHH B paccMaTpHBaeMOH 

o6JiaCTH. Mhl np,H;iHaTeJihHhl BCeM yqacTHHKaM CeMHHapoB 

"ll3yqeuue CTPYI<TYPhl 11nep B peaI<u;HHX rrpH BhICOI<HX 

JHeprHHX" /Jleuuurpan; · HIOHh 1976/ H "JJ:npa c ueo6@q

HhIMH CBOHCTBaMH, H npo6JieMa C)KaTHH 11nepuoro Bei.qecT

Ba" /3BeHHropon, OKT.H6pb 1976/, IIPHHHBWHM yqacTHe 

a o6cy)KneHHH, naHHOH pa6oThl. 
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