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1. BseueaHe 

B oTnH'IHe oT o6hi'IHhiX peaKuHA (aarrpHMep, HyKnoa HnH ueAToH + 

HL1pO) IlpH CTOnKHOBeHHH CnO~HbiX HUep IIOMHMO SIUepHbiX CHn B03HHK810T H 

MOmHbie KynOHOBCKHe, 'ITO He MO>KeT OTpa3HTbCSI HB XOL1e rrpouecca CTOnK­

HOBeHHSI1 8 B KOHe'IHOM' C'leTe, H8 peaynbT8T8X KOHKpeTHbiX peaKUHH. Ha 
It 2/ 

9TO o6CTOSITenbCTBO 6binO YK888HO B pa6oTaX 1 OL1HOrO H3 8BTOpOB. 

noaTOMY HccneUOBBHHe rrpoueCCOB, npoTeKaJOmHX IIpH CTOnKHOBeHHH 

cno>KHbiX SIL1ep, MO>KeT L18Tb ueHHyJO HHijJOpMBUHIO 06 HX X8p8KTepHCTHK8X. 

3uecb paccMoTpea sonpoc o senH'IHHe aljlljleKTHBHoro pauHyca cHnbHo­

ro saaHMoueAcTBHSI usyx HUep, nonyqaeMoA Ha aaanHaa L1H~epeauHanbHoro 

Ce'leHHSI ynpyroro pacceSIHHSI0 8 TBK>Ke 38BHCHMOCTH Ce'leHHSI o6p830B8HHSI 

KOMII8yHL1-HL1p8 OT 9HeprHH B6nHaH 6apbepa, H 0 ero CBSI3H C T8KOA BB>KHOH 

XapaKTepHCTHKOH HUpa, KaK K03~HUHeHT ueljlopMHpyeMOCTH C 2 • 

2. Ynpyroe pacceHHHH cno>KHhiX HL1ep H pauHyc HX cHnbHoro 

B38HMOL1eACTBHSI 

AaanHa aKcnepHMeHTOB no yrnoBoMy pacnpeueneHHJO ynpyro pacceRH-

Hhlx. Ruep B aau6apbepaoA o6nacTH aaeprHA H npH ycnoBHH ae oqeHb 
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. 0 /3-5/ 
xoporuero yrnosoro paaperueHHH { ~ v "' 1·5 ) npHsen K Sbisony , 'ITo 

panHyC HX CHJ!bHOI"O S38HMO):leHCTSHH: 

s<lxP r !J r/J 
R "' r (A + A ) (I) 

0 J 2 

IIpaKTH'IeCKH He H3MeHHeTCSI IIpH SapHaUHSIX 9HeprHH H pona CTanKHBaiOIUHXCSI 

Hnep. 3ToT ¢aKT ycTaHosneH nnH ny'IKOS ycKopeHHbiX Hnep, o6nanaiOliiHX 

12 14 16 20 
He cnHIUKOM 6onbiUHM aapHnoM, TaKHX KaK C 1 H , 0 H He. DpH 

aTOM oKaaanocb 1 'ITO H ocTanbHbie napaMeTpbi HnepHoro noTeHuHana, s 

qaCTHOCTH, ero HHTeHCHSHOCTb, SISJ!HIOTCSI CTa6HJibHbiMH, 

Y'IHTbiSaH 9TH ¢aKTbi, MO)I(HO 6bmo 6bi O)I(HnaTb, 'ITO nHHaMH'IeCKHe 

ne¢opM8UHH rrpOHSSITCSI rrpH HCIIOJ1b30SaHHH IIy'IKOS Hnep1 o6naaaiOIUHX 3Ha-

'IHTenbHbiMH aapHnaMH ( HarrpHMep1 Ar Zn H Xe ) , Korna KynoHOBCKHe 

cHJibi peaKo soapacTyT. TaKHe aKcnepHMeHTbi Y*e Ha'IHHaiOT nposoaHTbCH 

(eM. II, 3 naHHOH CT8TbH), 

OnHaKo sapHauHH aHa'IeHHH napaMeTpa r 0 o6Hapy*eHbi s caMoe 

nocnenHee speMH H s cny'Iae TH)I(eJibiX HoHos, o6naaaiOIUHX yMepeHHbiMH 

161 
aapHnaMH. PeaynbTaTbi aKcnepHMeHTos <l>pHnMaHa H KaHHHI"aMa , Bb!IIon-

HeHHhiX C BbiCOKHM yf'JIOBbiM paapeiUeHHeM ( ~1/"' 0,5°) 1 CBH):leTeJibCTByiOT 

o aHa'IHTenbHOH BenH'IHHe aTHX sapHaUHH. Ha pHc. 1 npeacTaBneHbi 

161 
3H8'IeHHSI rrapaMeTpa 'o 1 IIOJiy'IeHHbie H3 8HaJ1H38 B Ha OCHOSe aH¢paK-

12 ( E 120 Mas) H UHOHHOH MonenH JlJIH pacceHHHH HOHOB C = 
na6. 

16 0 ( E = 130 Mas) Ha paanH'IHhiX Hapax, Do OCH a6CUHCC 
na6. 

OTJIO)I(eHhl 3Ha'IeHHH napaMeTpa paBHOBeCHOH ae¢opM8UHH {3 O 9THX Haep, 

J1a npH'IHH, KOTOpbie MOI"YT Sb!3S8Tb Ha6niOaaeMbie SapHaUHH rrapaMeT­

pa r 
0 

, no Harne My MHeHHIO, HaH6onee cepbe3HhiMH HSJIHIOTCH aBe, Bo-rrep­

SbiX, S03MO)I(HO, 'ITO S 9THX 6onee TO'IHbiX 9KCIIepHMeHTaX IIPOHSJIHeTCSl 

aHHaMH'IeCK8H ae¢opMaUHH 1 S03HHK810lll8H IIpH C6JIH)I(eHHH Haep H rrpHSOaH-

aq-¢. B 
rnaH K yMeHbilleHHIO R o-sTopbiX, Heo6xoaHMO yqecTb1 'ITO Hapa-MH-

i 4 
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wean npn pacceSIHHH aa KoTopbiX o6aapylKeati Bapnaunn r 0 , o6naaa10T 

C06CTBeHHbiM KBaJJ.pyrronbHbiM MOMeHTOM, T.e. CTaTH'!eCKOH JJ.e<fJopMaUHeil:. 

B rrpnaunrre n sTo MolKeT nocnylKHTb rrpH'IHHoil: HeKoToporo cncTeMaTn:qec-

KOrO H3MeHeHHSI r 0 C pOCTOM CTeiieHH JJ.e<fJopMaUHH MHWeHH. 

PaCCMOTpHM CHa'!ana BTopyiO npH'IHHy. nocKOnbKY pacceSIHHe rrponc-

XOJJ.HT npH 8HeprHSIX0 3Ha'!HTenbHO rrpeBbiWaiOIUHX KynOHOBCKHH 6apbep, TO 

B nepBOM npn6nHlKeHHH npeae6peraeM HCKalKeHHeM TpaeKTOpHH: HOHOB, Bbl-

3biBaeMbiM KynoaoBCKHM rroneM. EyaeM C'!HTaTb n:x rrpS!MbiMH. QqeBHJJ.HO, 

R g¢¢. JJ.OnlKHO 6b!Tb <jlyHKUHeil: OT yrna (} MelKJJ.Y OCbiO CMMMeTpMH S!JJ.pa-

Mnwean n aanpaBnean:eM rry'!Ka. KpoMe Toro 
a¢¢. ,~., R SIBnSieTCSI n: ~YHKuneil: 

yrna cp MelKJJ.Y rrnOCKOCTbiO, IIpOXOJJ.SIIUeii qepe3 TpaeKTOpMIO H UeHTp MaCChi 

S!JJ.pa-Mnwean:. B cornacnn c nornKoil an¢paKun:oaaoil: MOJJ.enn: pacceSIHMe 

6yaeT orrpeaenSITbCSI cpeJJ.HMM aaaqean:eM paanyca uTean:u - rrpoeKun:n: 

o6naCTH CMnbHOro B38HMOJJ.eil:CTBHSI H8 IInOCKOCTb, rrepneHJJ.MKynS!pHyiO OCH 

cTonKHoBeHnSI. Ycpeaaeane cneayeT rrponaBecTn: no BCeM opn:eHTBUMSIM 

CHMMeTpHH S!JJ.pa-Mnwean:. MolKHO rrpHHSI Tb, 'ITO o6nacTh Baan:MoJJ.eil:cTBMSI 

C XOpoweH: TO'!HOCTbiO OIIHCblB8eTCSI snnHIICOHJJ.OM BpaiUeHHSI. napaMeTpbl 

sToro annn:ncon:aa MOlKHO CBSI38Th c rrapaMeTpaMH annnrrcoHJJ.anhHOil: ae¢op-

n '- R s¢¢. 6 M8UHH S!JJ.pa-MHIUeHH. yCTh a 0 D , - OnhiU8SI H ManaS! nonyocn:, 

a R a¢¢. - cpeaan:il: paanyc o6nacTn B3an:Moaeil:CTBMSI, a 
0 

, b 
0 

, R 
0 

COOTBeTCTByiOIUMe BenH'IHHbl AnSI S!JJ.pa-Mn:IUeHM. TorJJ.a BIIOnHe ecTeCTBeHHO 

rronolKMTh: 
a¢¢ 5 

a - R = a R f3 v;r-R P (cos(}) le 8 
a¢¢ 

0 0 0 rr02 =o -- ( 2) 
R b R b = - f3 v ~ R p (cos (}) I 8 

0 0 0 4 TT 0 2 (}='!!. 2 
2 

nocKOnhKY .. TeHh* o6nacTH B3aMMOJJ.eil:CTBHSI n:MeeT ¢opMy annnrrca, 

rrapaMeTpbi KOToporo paBHbi: 

5 



2 2 ~. 
a'= a[1- ~cos 0] ; b'=b; ~=[l-(~)2]~ a , ( 3) 

TO HHTerpan, B03HHK8~lliH~ B npoueaype ycpeaHeHHH
1 
MO~HO npeacTaBHTb 

B napaMeTpRqecKo~ $opMe: 

-:31M> 
R 

1112 1112 
2 2 2. -J sinOJOf[(a') sin ,p 11 

0 0 

2 ~ 
+ ( b ') ' cos 2 </> 1 J </>. (4) 

npeaenbi HHTerpHpOB8HHH B ( 4) Bbi6p8Hbl H3 C006pa~eHH~ CHMMeTpHH 

aaaaqH. PaanaraH noaRHTerpanbHoe Bbipa~eHRe no ManoMy napaMeTpy 

( ')2 b' 2 
a - ( ) sin 

2 ,p snnoTb ao qneHoB TpeTbero nopHaKa H HHTerpRpyH, 
(b ') 2 

nonyqaeM: 
a$$ 

2 4 
b I 0,8129 + 0,2167 ~ - 0,0250 ...!__ I 

b2 . b4 
R 

( 5) 

,J, R a$$. BbJqHcnHH no aTo~ 'f'OpMyne llnH 16 
B38HMOaelicTBHH 0 C HaH6onee 

154 
ae$opMHpoaaHHhiM HapoM Sm 

aHM, qTo R 8$$. = R 3$$. c 

( f3 0 = 
1/3 0,35 , R 

0 
= 1,23 A ), Haxo-

TQqHOCTb~ ao TpeTbero 3HaKa BKn~qHTenb-

HO., TaKHM o6p830M1 B aTOM npH6nH~eHHH HanHqHe CT8THCTHqecKolt ae$op­

M8UHH Hapa-MHWeHH He npHBOaHT K H3MeHeHH~ a$$eKTHBHOro 3HaqeHHH 

napaMeTpa r0 

OaHaKo Henb3H He npH3H8Tb, qTo ato aaKn~qeHHe He HBnHeTcH 

aOK838HHbiM ang pacceHHHH HOHOB npoH3BOnbHbiX aHeprH~. B C8MOM aene, 

npH aHeprHH nopHaKa TO~, npH KOTOpo~ n'pOBOLlHnCH aKcnepHMeHT <J>pHaMaHa 
/6/ 

H KaHHHraMa 1 TpaeKTOpHH HOHOB1 aa~ruHe onpeaenH~lliHlt BKnaa B aH$$e-

peuHanbHOe ceqeHHe. pacceHHHH, OnHCbiB8~TCH rHnep6onHqeCKHMH KpHBb!MH, 

o6naaa~WHMH B 30He 8KTHBHOrO B38HMoaeltCTBHH 3HaqHTenbHOlt KpHBH3Holt. 

BaaHMHaH KOH$Hry pauHH TaKHX Tp8€KTOpHlt H ae$opMHpOB8HHOlt 30Hbl CHnb-

Horo aaaHMoaeltcTBHH, HMe~melt annHncoHaanbHy~ $opMy, H npHTOM npoHa-

f 
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BOnbHO opHeHTHpoBaHHYID B npoeTpaHeTBei BeebMa eno*Ha. ITo9TOMY 

Borrpoe o aHaqeHHH ~~~. Tpe6yeT aorronHHTenbHoro aHanHaa. 

HB rrepBOM 9Tarre MO*HO rronyqHTb BepXHIDID 

R ?¢!~. -R 9~~. 
~ 1 HexoaR H3 aoBOnbHO 

e'l'o 
oueHKy BenHqHHbl yKnOHeHHR 

rrpoeTbiX eoo6pa*eHHlf. Bo-rrepBbiX, ReHo, qTo Beeraa HalfaeTeR TBKBR 

OpHeHTBUHR 30Hbl B38HMOaelfeTBHR, KOraa aaaaHHOlf TOqKH ee ITOBepXHOeTH 

KOeHeTeR TpaeKTOpHR. Bo-BTOpbiX, Bee MHO*eeTBO TBKHX ToqeK paBHOMep­

HO ITOKpbiBaeT ITOBepXHOeTb 30Hbl B38HMoaelfeTBHR ( ITpH yepeaHeH!iH Heo6-

xoaHMO yqeeTb Bee opHeHTBUHH). B-TpeTbHx, BHHMaTenbHoe paeeMoTpeHHe 

KOHKpeTHOlf KOH~HrypaUHH ITOK83biB8eT, qTo rrpaKTHqeeKH Beeraa paaHye 

-BeKTOp ; H3 ueHTpa 9nnHneoHaa B TOqKy KaeaHHR H paaHye-BeKTOp 

-+ ~~-R rrepHrenHR TpaeKTOpHH enerKa oTnHqaiDTeR no HarrpaBneHHID H 
min ~~. 

BenHqHHe. IT pH 9TOM I p I > I R · I • HeKniDqeHHe eoeTaBnRIDT TO';fKH 
min 

KaeaHHR B rroniDeax H Ha 9KBaTope. 9nnurreoHaa. ITo9TOMy oueHKa p aaeT 

~~- 9~., 0 min ( R e¢ - R • aa nerKo rronyqaeTeR H3 eooTHOUieHHR, oeHo-

BaHHoro HB epaBHeHHH o6~eMOB e~epHqeeKH-eHMMeTpHqHOlf H 9nnHrreoHaanb­

HOif o6naeTH B38HMOaelfeTBHR: 

p 
2 r/3 9~~ 9~~ 8 2 r!J 9# 8 2 

(a· 'b J = [( R + 8)( R - -) ] "'R ~ [ 1- ""*'m ] . ( 6) 
ccf> e~ 2 e'l' 4( R-;;q;) 2 

76 
J1a (6) eneayeT, qTo B KOHKpeTHOM enyqae paeeeRHHR 0 HB 

eHnbHO ae~opMHpo BBHHOM Rape 
7 54 

Sm ( R ~~· - ; ) I ~e~~~;cp¢" 0, 5%. 
lpl- IR I. 

C apyroii eTopOHhi, rrpSIMOlf paeqeT BenHqHHhi max I '3lll¢ In I rroKa3biBaeT, 

R ~ 
qTo OHB He rrpeBbliiiBeT ]%. CpeaHee yKnOHeHHe 9TOlf BenHqHHbl OT HymJ 

He MO*eT npeBbill'8Tb "' 0,594 qTo eoBMeeTHO e rrpeab:.'lyWei1 OlleHKOi! 

B cyMMe aaeT yKnoHeHHe rropRaKa: 

7 
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acp<f> - a<P<P 
RccfJ-R 

9lJiili 
R c<P 

< J% . ( 7) 

TaKHM o6pa30M, OTKnoHeHHe <fJopMbl SILlpa-MHWeHH OT c<f>epHqeCKOH He 

SIBnSieTCSI OCHOBHOfi npH'IHHOfi BapHaUHH napaMeTpa paaHyca r 0 1 TBK KBK 

-I. 

cocTasnsreT ae 6onee 116 senH'IHHbi aa6moaaeMoro a<f><PeKTa. 'i 
PaccMoTpHM Tenepb apyry10 B03MO)f{HYJO npH'IHHY - ae<f>opMHpyeMoCTb J 

sraep-MHWeaefi (o'leBHLlHO,Lle<fJopMHpyeMOCTb!OTH)f{enoro HOHB B nepBOM .~ 

apH6nH)f{eHHH MO)f{HO npeae6peqb, TBK KaK 8KCnepHMeHTanbHO H3yqeaa 

B8pH8UHSI r npH pacceHHHH OLlHOrO H TOrO )f{e HOH8 Ha 6nH3KHX no 3apH- \I 
0 I 1 21 . 

ay srapax-MHWeHsrx) • .Unsr aToro HcnonhayeM MeToa, onHcaHHbiit B ' , 11 

yqTeM nOM HMO {3 - ae<fJopM8UHfi B03MO)f{HOCTb B03HHKHOBeHHSI y-ae<fJopMa­

UHH. IToHBneHHe nocneaHeit cneayeT 0)f{Hll8Tb npH OpHeHTBUHH OCH CHMMeT-

1T 
pHH MHWeHH B o6naCTH yrnOB 

IV 

f) 
2 • Mcnonbaysr cooTHoweaHsr, 

npHBelleHHbie B , nonyqaeM: 

'a ({3, y) 
c 

_2[({3- {3 )2+ y2] 
2 0 

(8) 

- ansr aaeprHH ManbiX ae<PopMauHil: srapa ( paall npocToTbi Mbi nono)f{HnH, 
({31 (y) 

'ITO KOacpcpHUHeHTbi aecpopMHpyeMOCTH ( 2 H ( 2 npH6nH)f{eHHO paBHbi): 

v ((), f3, y) 
Q 

2 2 3Z 1Z 2 eR 01 

2y5TT (R 
8 41 3 

f3IP (cos())- V3 
sin 2 fJ·yl 

2 2 

-ansr aaeprHH KBaapynonbHoro saaHM oaeitcTBHSI sraep B nHHeitHoM no 

napaMeTpaM {3 H y npH6nH)f{eHHH. 

( 9) 

MHHHMHaHpysr cyMMY Va + V Q no {3 H y , nonyqaeM cHcTeMy 

ypaBHeHHif: 

I 
8 

' 
_....J 



r 

y3 1..' 
C

2
({3- {3

0
) + K [p

2 
(cos8)- T sin 8·y] 0 

c y3 . 2 
2 • y - T K Sin 8. {3 = 0 It 

( 10) 

HMe~my~ B KaqecTBe pemeHHH: 

K 3 K 2 4 -J 
f3 = [{3

0
- -C P 2 (cos8)][l--;;-lc.J sin 8] , 

2 2 ( 11) 
y3 K 2 3 K 2 4 -J K 

y = r -r; sin 8 [ J - 4 ( ~) sin 8 J [ f3o - c; p2 (cos 8)]. 

2 2 
3Z1 Z 2 e R01 

B ( 10) H ( 11 ) npHHHTO o6oaHaqeHue K = , npuqeM 
2 y5rr ( R a<flltl ) 3 

aQJQJ ~ QJQJ R 01 S 
R = R ll + --::= f3 y- P

2 
(cos 8) I . 

R'=''l"t' 0 4TT 

( 11 , ) 

QqeBHaHo, qTo H3MeHeHHe aQJQJeKTHBHOrO panuyca B38HMoneHCTBHH, 

o6ycnoBneHH09 B03HHKHOBeHHeM aHH8MHqecKOH neQJopM8UHH 0 MO*HO 38-

B <jlopMyne ( 12) napaMeTpbi {3 H y onpenenHIOTCH cooTHomeHHHMH ( 11). 

Heo6xonuMo aaMeTHTb, qTo, Boo6me roBopH, pemeHne B QJopMe ( 11) n ( 11' ) 

cooTseTcTByeT nHUib nepBoMy "-npu6nH*eHHIO, Korna nonaraeTcH, qTo R aQJQJ, 

( ) 
aQJQJ. 

onpenenHeTCH 11 • 0ThiCKaB 8 R ( 8) , Heo6xonnMo npnHHTb HoBoe 

3HaqeHHe anH ~ :3QJQJ, H HCnonb30B8Tb ero ansi Bb!qHcneHHH {3 H y BO 

BTOpOM npH6nH*eHHH H T,a, 

B HTore, nonyqHB cxonHmeecH K onpeneneHHoMy 8 RaQJQJ. ( 8) pemeHne, 

ynoBneTBOpHIOmee ycnOBHIO conpHKOCHOBeHHH IIOBepxHOCTeH Haep, Heo6xo­

aHMO ycpenHHTb ero no yrny 8 

TaKoe ycpenHeHHe HeTpynHD npoBeCTH, ecnH paano*HTb BenuqnHy 

8R ~'(8) B pHn no ManoMy napaMeTpy K!C 2 • Heo6xonHMYIO Toq,aocTb 

9 
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~AOn<HO o5ecrre•mTb 0 eCJIH orpaHH'IHTbCS! 'IJieHaMH TpeTbero llOpS!JlKa ( BKJIJO-

'IHT€1IbHO). TorJla ycpeJlHeHHe CBOJlHTCS! K aneMeHTapHOMy HHTerpHpOB8HHJO. 

0KOH'IaTeJibHbiH pe3yJibTaT HMeeT BHJl! 

~- [JC; 

3¢cp 

&R (8J 

r Ra¢!¢ ( 8J 

K(f3o=O) 

C2 

. R OJ , K ({30=0) -a<l>cp 
sm8tl8 = 63,1=--.., l~ 1 (R 0JR , f3 )+ ii "''t"t' ct. , o 

~!jlcp K, 
2 

' -acpcp 

~2 ( R 01 R , f3 ) + -;::z • ~ 3 (R OJ, R , f3 o ) I % , 
, o C2 

( 13) 

. 2 2 2 2 2 
\ 1 - 0,200 - 0,229 · A + 0,857 • A + 0,171 f3 + 0,457 f3 A + 0,571 f3 A 

0 0 0 

.\ {; (0,343 + 1,200 ·A + 1,745. A2) 
2 0 

( 14) 

\ 0, 114 + 0, 416 · A + 0,457 f3 2 - 1,663 f3 2 • A , 
l 0 0 

rrr•WI<!~A A = ( ..LJ ~ ~-. f3 • 
4 " R a<jJip o 

HTaK, cpeJlHee 3Haqeaue yKnoHeHHSI a<jlcpeKTHBHoro paJlHyca B3aHMo-

!H!Iir:TBIHI SIBJISieTCS! cpyHKUHeH OT KOacpcpHUHeHTa · Jl'ecpopMHpyeMOCTH ( 
2 

o 

l!tJ puc. 1 crrnomaaSJ KpHBaSI npoBeJleaa qepe3 TO'IKH, rrony'leHHhie rro 

1s2 · c Js-4 5 c yKa3aHHoMy MeToJly JlJISI SIJlep Sm ( 2 = 25 Mas), m ( 
2
=25MaB), 

146 208 
HJ ( Cz:: 35 MaB). HJlpo Pb HBJISieTcSI, JlBB)I<Jlbi MaruqecKHM H rroaTo-

/8/ 
My oqeab *eCTKHM ( C 2 = 1200 M aB ) • QqeBHJlHO, 'ITO ero JlHHaMH-

qecKaSI JlecpopMaUHS! HH'ITO)I{Ha. 3TH pe3yJI"T8Tb.I H8XOJlS!TCS! B YJlOBJieTBOpH­

TeJibHOM COrJiaCHH C Jl8HHblMH 0 BeJIH'IHHe . KoacpcpHUHeHTa ( 
2 

, llOJiy'leHHhlMH 

H3 8H8JIH3a rrepBbiX _BH5paUHOHHhiX ypoBHel!: S!Jlep aToll: 30Hbl Ha OCHOBe 

BH6pauuoaaoft MOJlenH. Ha puc. 2 rrpHBeJleH cpparMeHT JlHarpaMMbi H3 pa-

181 
5oTbi Boara , orrHChiBaJOmHli rroBeJleaue C 2 SIJlep c 142 ~-A ~230. 

Ha aTOM )l{e pHCyHKe KpeCTHKH COOTBeTCTBYIOT H8lliHM pe3yJibTaTaM. 
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IHTh, ecnH orpaHHqHThCH qneHaMH TpeThero rropHaKa (aKnro-

~aa ycpeaHeHHe CBOaHTCH K aneM9HTapHoMy HHTerpHpOBSHHID. 

peaynhTST HM99T BHa: 

. R01 .K({3
0
=0) -acp¢ 

sm{JJ(J=63,1~4> C I!! 1 (R 01 R ,(3 0 )+ 
R l I 

) ~¢¢ K.2 ' -a¢¢ 
-!!

2
(R

01
R ,(3 )+-;:r·l! 3 (ROI'R ,(3 0 )1%, 
, o C2 

(13) 

. 2 2 2 2 2 
229 • A + 0,857 • A + 0,171 {3 + 0,457 {3 A + 0,571 {3 A 

0 0 0 

+ 1,200 ·A + 1,745 ·A 2) (14) 

, 416 • lA + 0,457 {3 2 
- 1,663 {3 2 

• A , 
0 0 

~ R 
:J R' :$¢· f3o • 

~anee anaqeHHe yKnoneHHH a¢¢eKTHBHoro paaHyca aaaHMo-

; 
reg <jlyHKUHeft OT KOa<jl¢HUH9HT8 · ae<jlopMHpyeMOCTH ( 2 • 

UHBH KpHBSH rrpOBeaeHa qepea ToqKH, rronyqennwe no 
152 . 

oay ang Haep Sm ( c2 . Js4s c 
25 Mas), m ( 2=25Maa),, 

208 
-1 aa) • .Rapo Pb HBnReTcH. aaa*ahi MarHqecKHM H rroaTo-

/8/ 
HM ( C 2 "' 1200 M a a ) • QqeaHaHo, qTo ero aHHaMH-

IHH HHqTQ)KH8. 3TH peaym,TaTh~ HBXOaHTCH B yaoBneTBOpH­

IH C aaHHbiMH 0 BenHqHHe . Koa<jl<jlHUH9HTa ( 2 1 rronyqeHHhiMH 

b!X .BHOpBUHOHHhiX ypoBHeft gaep aTOJ;i 30Hhl Ha OCHOBe 

>aenH. Ha pHc. 2 rrpHaeaeH ¢parMeHT aHarpaMMhi H3 pa-

, orrHCbiBaroutHft rroaeaeHHe C 2 Raep c 142 ~.'A -s_230. 

yHKe KpeCTHKH COOTBeTCTByroT HSWHM peaynhTaTaM. 
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/8/ 
B 38BHCHMOCTH OT MBCCOBOrO 'IHCna ( CM. ) o 

2 
KpecTHKH - peaynhTaTbi HawHx pact~eToB. 

12 

TaKHM o6paaoM, yt~eT 9¢~eKTa aHHaMHt~ecKoA ae~opMI 
/6/ BonHeT noHHTh noBeaeHHe r 0 , H3yt~eHaoe B • EcnH aa 

BepKa H yTO'IHeHHe 9KCnepHMeHTa noaTBepaHT OCHOBHbie pe 

TO OHH HBHTCH BeCKHM CBHaeTenhCTBOM B03HHKHOBeHHH aHH, 

ae~OpMBUHH npH CTOnKHOBeHHH Haep. 

3. OepcneKTHBa H3y'leHHH gppeKTB AHH8MHqecKoA p 

Ope)l(ae BCero 38MeTHM 1 'ITO COOTBeTCTBHe Me)l(lly HBlll 

H ABHHbiMH, npHBeaeHHb!MH HB pHC. } H 2, MO)I(HO 6binO 6b! 

yny'llliHTh. OnHBKO Mbl He CTpeMHnHCh K 9TOMy. no HallleMy 

9TO COOTBeTCTBHe y~e AOCTHrHyTOo 0pHqHHOfi TBKOfi OUeHKH 

HBnHeTcH cneny10mee coo6pa)l(eHHe. 

LlaHHbie 0 BenHqHHe ( , nonyqeHHbie C fiOMOIUbiO BHC 
2 

MOAenH, H3BneK810TCH H3 TBKHX X8pSKTepHCTHK, KBK BepOHTI 

nepexona B OCHOBHOe COCTOHHHe H 3HaqeHHe 9HeprHH nepBOI 

HOrO ypoBHHo CoBepiUeHHO HCH01 qTo OHH anpenenaiOTCH HHT< 

CBOfiCTB8MH ne~opMBUHOHHOro fiOTeHuHana Hnpa, KOTOpbifi H3 

J npoCTOTbi 06biqHo Bbi6Hp810T B BHne napa6onbi - ( 
2 

({3 - {3 , 
2 0 

HanpoTHB, aenH,HHa a~eKTHBHoro panHyca B3aHMonei 

yqeTOM AHHBMH'IeCKOfi ne~OpMaUHH H3BneKaeTCH H3 nH$~epeH 

ycnOBHH 1 KOTOpoe B npocTefillleM cnyqae OTCyTCTBHH y -nE 

HMeeT BHA! 

a 
a {3 va ( {3) 

a 
+ --

afj 
V (0, R {3) = O. 

Q m/n, 

PemeHHe aToro ypaBHeHHH c yqeToM Tpe6oBaHHR conpHKOCHo 

naeT 3H8'1eHHe {3 H BenH'IHHY npOH3BOAHOfi OT ne~opMBUHOH 

UHBna B 9TOfi )l(e TO'IKe. 

13 
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B 38BHCHMOCTH OT M8CCOBOrO qHcna ( CM, ) , 

2 
ynbTBTbl H8lliHX pacqeToB. 

12 

• 

TaKHM o6pa3oM, yqeT 3$~eKTa nHHaMHqecKo~ ne~opMaUHH Hnep no3-
/6/ 

aonHeT noHHTh noBeneHHe r 0 , H3yqeaaoe B • EcnH nanbHe~lliaH npo-
/6/ 

BepKa H yToqHeHHe 9KCnepHMeHT8 nonTBepnHT OCHOBHhle pe3ynhT8Thl 

TO OHH HBHTCH BeCKHM CBHneTenbCTBOM B03HHKHOBeHHH nHHBMHqecKO~ 

ne~opM8UHH npH CTOnKHOBeHHH Hnep, 

3. OepcneKTHBa HayqeHHSJ acb<PeKTa LlHHaMHqecKo~ aepopMauHn 

Ope>KLle BCero 38MeTHM, qTo COOTBeTCTBHe Me>~<ay H8lliHM pacqeT0:\1 

H LlBHHb!MH, npHBeLleHHb!MH Ha pHC, 1 H 2, MOli<HO 6binO 6bi 3H8qllTenbHO 

ynyqlliHTb. 0nH8KO Mbl He CTpeMHnHCb K 9TOMy, Oo Hallie My MHeHHIO, 

9TQ COOTBeTCTBHe y>Ke noCTHrHyTO, 0pHqHHO~ T8KQ~ oueHKH CHTyauun 

SJBnSJeTCH cneayJOmee coo6pa>KeHHe. 

naHHbie 0 BenHqHHe ( t nonyqeHHbie C nOMOIIlbiO BH6paUHOHHOfi 
2 

MoaenH, H3BneKaJOTCH H3 TaKHX xapaKTepHcTHK, KaK BepoHTHOCTh E 2 -

nepexoaa B OCHOBHOe CQCTOHHHe H 3HaqeHHe 9HeprHH nepBoro BOa6y>KLleH­

HOrO ypoBHHo CoaeprneHHO HCHO, qTo OHH onpeaenHIOTCSJ HHTerpanhHbllllll 

CBQ~CTB8MH lle~opM8UHOHHOrO noTeHuHana Hnpa, KOTOpbl~ H3 C006pa>KeHnfi 
J 

npoCTOTbl 06biqHo Bbi6Hp810T B BHne napa6onhi - ( 2 ({3 - {3 ) 2 , 
2 0 

HanpoTHB, aenH,HHa a~eKTHBHoro paaHyca B3aHMoaeficTBHH c 

yqeTOM nHHBMHqecKofi ae~opMaUHH H3BneKaeTCH H3 nH~~epeHuHanbHOrO 

ycnoBHH, KOTOpoe B npocTefillieM cnyqae OTCyTCTBHH y -ae~opMaUHfi 

HMeeT BHa: 

a a 
- V ( {3) + -- V ( 0, R f3) = 0. a{J a a{J Q min, 

( 15) 

PeweHHe 9Toro ypaBHeHHH c yqeToM Tpe6oaaHHH conpHKOCHOBeHHH Haep 

aaeT 3HaqeHHe {3 H BenHqHHy npOH3BOnHOfi OT ae~OpM8UHOHHOrO noTeH-

UHana B aToll >Ke ToqKe, 

13 
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.·L_ 

TaKHM o6paaoM, cBeneHHH o ne~opMaUHOHHOM rroTeHuHane Hnpa, 

H3BJieKaeMbie Ha OCHOBe BH6pauHOHHOH MonenH H Ha OCHOBe aHaJIH3a UHHa­

MHqecKOH ne~opMaUHH B rrpouecce B3aHMOUeACTBHH Hnep, KaqecTBeH-

HO paanHqaiDTCH, noaToMy aaanH3 aKcrrepHMeHTOB no onpeneneHHID panHyca 

B3aHMOUeACTBHH MO*eT rrpHBeCTH K 6onee neTaJibHOH HH~OpMaUHH 0 xapaK 

Tepe 3aBHCHMOCTH 

napa6onHqecKoA. 

YiJ ({3) , B rrpHHUHn'e oTnHqalomeAcH oT npocToA 

C qHcTO MeTOJlHqeCKOH TOqKH 3peHHH rrone3HO paCCMOTpeTb MOJleJibHbiH 

rrpHMep, ITOHCHHIDillHH aTy MbiCJib, npencTaBHM ce6e, qTo BMeCTO ITOTeHUHa-
1 2 . 

na Y0 =- C ({3-{3 ) peanHayeTcH 6onee cno*HaH aaBHCHMOCTb aHeprHH: 
2 2 0 

, 1 2 4 
YO = - C; ( {3- f3. ) + C ( .{3- f3 ) • nocnenHHH qneH COOTBeTCTByeT OTKJIOHeHHID 

2 0 4 0 

"peanhHoro• noTeHuHana o T rapMOHHqecKoro. llonycTHM TaK*e• qTo KBan-

pyrronbaoe B3aHM01leACTBHe rrpH () = 0 , CTOJib _BeJIHKO, qTO B03HHKaiDillaH 

BCJieUCTBHe 8TOrO JlHHaMHqecKaH ne!flo'pMaUHH pasHa f3 O , T,e. ~OpMa HUpa 

rrpH6nH*aeTCH K ciflepHqecKofi. Torna B cnyqae rroTeHuHana Y'' 
0 

Me*nY 

KOa<fl¢HUHeHTaMH C' 
2 

H c., llOJl*HO BbiiTOJIHHTbCH COOTHOWeHHe, BbiTeKaiD-. 

., .. -Jn:ee H3 ycnoBHH ( 15): 

2 ~. C, + 4 C 4 f3 o = f3o . 2 
( 16) 

llnH orrpeneneHHH aTHX KoaiflifJHUHeHTOB Heo6xOUHMO rronyqHTb eme OUHO 

CBH3biBaiDmee nx ypaBHeHHe. 3To HGTpynao cn~naTb, ecnH rroTpe6oBaTb, 

qTo6bi nono*eane nepBoro Boa6y*JleHHoro ypoBHH B noTeHuHanax y ({3) 
0 

H Y' ( {3) 
0 

6bmo onHHM H TeM *e. Torna npHxonHM K ypaBHeHHID: 

r::::.- , 2 
" E vl ... ., 1 c 2 E ,;., 1 c; " 

2 "Vr2= -3-(U CJ + c;J [-2~· E(y,p) + 

1 c; 
( - + + 4 c., 

j c'2 

1; c ~ + 
4 

E­
-)F(..!!..,p)] 
c., 2 

14 

( 17) 

z ~ 
p =(r-aJ 

' C' 
2 

E 1 c2 2 . 
z =-4-r:+vl6C2+C, 

4 4 4 

1 c; c; 
0=----..;-

4 c C2 
4 4 

E( ;,p)H F( ;, p)- annHrrTHqecKHe HHTerpanbi nepBoro H 

a E- aHeprHH ypoBHH, CoBMeCTHoe peweaHe (16) H (17) 

KoaiflifJHUHeHTOB c; H C
4 

B ITOTeHuHane Y' 
0 , rrepBbiH E 

ypoBeHb B KOTOpOM HaXOJlHTCH Ha TOR *e BbiCOTe, qTo H B 

Y0 • Ha pHc, 3 naa rrpHMep TaKoro peweaHH nnH cnyqag 

HO, qTo noTeHuHaJibl Yo H y~ 3aMeTHO OTJIHqaiDTCH rrpH 

B paayMHbiX npenenax. TaKHM o6paaoM, HHTerpanbHbie cBol 

UHOHHoro rroTeHuHana B paMKax BH6pauHOHHoA MonenH o6yc. 

6yiD 3aBHCHMOCTb TaKHX XapaKTepHCTHK KaK 8 (E2) H ne1 

neHHoro BH6paUHOHHOrO ypOBHH OT ero KOHKpeTaoA ifJopMbi, 

aaanH3 nHHaMHqeCKOH ne~opMaUHH, ,Bbi3BaHHOH paanHqHbiMH yc 

MH Ha Bbi6paHHOM Hnpe-MHWeHH ( HarrpHMep, 16 0 , 40 Co , 

Ha Xe ) Mo*eT naTb ueaayiD HH~opMaUHID o peanbHoli aaF 

ne~OpMaUHOHHOro ITOTeHUHana Hnpa-MHWeHH OT {3 ; rrpH aTe 

cnenaTb onpeneneHHbie BbiBonbi o cTeneaH ToqaocTH npencK. 

UHOHHOH MOJlenH, HarrpHMep, 0 Be~HqHHe rrapaMeTpa C 
2 

B 3aKniDqeaHe cnenaeM :3aMeqeaHe 0 nepBbiX aKcrrepH 

pacceHHHID HOHOB Zn Ha ypaae B rrpH6apbepaoA o6nacTH : 

11ayqancH Bbixon Hnep At B aaBHCHMOCTH oT aHeprHH, OH 

OITHChlBaeTCH XOUOM ceqeHHH o6pa30BaHHH KOMrrayan-Hnpa, n 
/10/ 

~opMynaM • K co*aneHHID, aKcnepHMeHTanbHhlX naHHhlX 

o6pa30BaHHH KOMrrayan-Hnpa B aToll peaKUHH ITOKa H6T, noa• 

HHe MO*eT HMeTb Jllfllib rrpenBapHTeJibHbiH xapaKTep, 

15 



pasoM, cseaeHHH o ae¢opMaUHOHHOM rroTeHuHane RApa, 

~ OCHOBe BH6pauHOHHOfi MOAenH H H8 OCHOBe 8H8nH38 AHH8-

lM8UHH B rrpouecce B38HMoaeACTBHH Raep, K8'1eCTBeH-

~. nosToMy aaanHs sKcrrepHMeHTOB rro orrpeaeneHHID paaHyca 

1 MO~eT rrpHBeCTH K 6onee aeTanbHOfi HH¢opM8UHH 0 xapaK 

:TH YiJ (f3J , B rrpHHUHrr'e oTnHqaloweficR OT rrpocTofi 

t. 

~eTOAH'IeCKOfi TO'IKH 3peHHH rrone3HO paCCMOTpeTb MoaenbHhlft 

IIDIIIHfi STY. MbiCnbo llpeacTaBHM ce6e, 'ITO BMeCTO ITOTeHUH8-

-f30) 2 peanHsyeTCH 6onee CnO~H8H 38BHCHMOCTb 9HeprHH: 

2 4 
~ ) + ( ( {3- f3 ) . llocneAHHft qneH COOTBeTCTByeT OTKnOHeHHID 
0 4 0 

Teaufiana 0 T rapMOHH'IeCKoro. llorryCTHM T8K~e, 'ITO KB8A-

MoaeftCTBHe rrpH (J = 0 , CTOnb _BenHK0 1 'ITO B03HHK8IDIII8H 

ro AHH8MH'IeCK8H ae¢opM8UHH paBH8 f3 O , T.e, ¢opMa HApa 

c¢epH'IecKofi. Toraa B cnyqae rroTeHuHana V' 
Q 

Me~ay 

c; H C 4 aon~HO BbiiTOnHHTbCH COOTHOWeHHe, BhiTeKaiD-

1 ( 15): 

2 ~. 
f3 o = f3o · 

( 16) 

IH 9THX Kog¢¢HUH9HTOB He06XOAHMO rronyqHTb ewe OAHO 

x ypasaeaHe, 3To aeTpya~o caenaTb, ecnH rroTpe6oBaTb, 

~e rrepsoro sos6y~aeaaoro ypoBHH B rroTeauHanax y ({3) 
Q 

ro OAHHM H TeM ~e. Toraa rrpHxoaHM K ypasaeHHID: 

,2 
J C 2 E 1/4 J C; 11 r -;:-r + -) [----· E(-,p) + 
6 · c

4 
C4 2 c 4 2 

( 17) 

' c; 2 E. sCT + -c'F(2",pn 
4 4 

14 

.. 

.. 

z ~ 
P = (z_aJ 

C,2 
J C2 2 E . 

Z =--;r~+v' l6C} +c;' ( 17) 
C' C-2 E l 2 2 

a=---- v'--+-; 
4 C c2 C 

4 4 4 

E( ;,p)H F( ;, p)- snnHITTH'IeCKHe HHTerpanbi rrepsoro H BToporo poaa, 

a E- saeprHR ypoBHH, CoBMecTaoe peweaHe (16) H (17) aaeT saaqeaHe 

Kos¢¢HUHeHTOB c; H C
4 

B ITOTeHuHane V' 
Q , rrepBbiH B036y~aeHHhiH 

ypoBeHb B KOTOpOM H8XOAHTCH Ha TOfi ~e BbiCOTe, 'ITO H B ITOTeHUHane 

V Q • Ha pHc, 3 aaa rrpHMep TaKoro peweaHH anH cny'laH Zn + U • BHa-

ao, 'ITO ITOTeHuHanhi VQ H v~ 38MeTHO OTnH'I8IDTCSI rrpH H3MeHeHHH f3 

B pasyMHhiX rrpeaenax. TaKHM o6paaoM, HHTerpanbHhie csoiicTBa ae¢opMa_ 

UHOHHoro rroTeauHana B paMKax BH6pauHOHHOH MoaenH o6ycnaBnHBaiDT cna-

6yiD 38BHCHMOCTb T8KHX xapaKTepHCTHK K8K 8 (E2) H rrepsoro soa6y~-

aeaaoro BH6paUHOHHOrO ypoBHH OT ero KOHKpeTHOH ¢opMbi, CneaoBaTenbHO·,~ 

8HanH3 AHH8MH'IeCKOfi ae¢opM8UHH 0 )3hl3B8HHOH paanH'IHhiMH ycKopeHHhiMH HOHa­

MH aa Bhi6paHHOM Hape-MHWeHH ( aarrpHMep, 16 0 , 40 Ca , J42Hd , 208 Pb 

aa Xe ) Mo~eT aaTb ueaHyiD HH¢opMa-UHID o peanbHOH aaPHCHMOCTH 

ae¢opM8UHOHHOrO ITOTeHUHana HAp8-MHW9HH OT {3 ; rrpH 9TOM MO~HO 

caenaTb orrpeaeneHHhie BbiBOAhl 0 CTerreHH TO'IHOCTH rrpeaCK838HHH BH6pa­

UHOHHOfi MoaenH, HarrpHMep, o senH'IHHe rrapaMeTpa C 
2 

B aaKniD'IeaHe caena.eM :3B!I4e'leaHe o rrepBhiX sKcrrepHMeaTax rro 

/9/ pacceHHHID Hoaos Zn aa ypaae B rrpH6apbepaofi o6nacTH saeprHft , 

HayqancH BhiXOA Haep At B aaBHCHMOCTH oT saeprHH, Oa secbMa xopowo 

OITHCbiBaeTCSI XOAOM Ce'leHHSI 06pa30B8HHH KOMIT8yHA-HAp8, rrony'leHHhlM ITO 
I 101 

¢opMynaM • K co~aneaHID, sKcrrepHMeaTanbHhiX aaHHhiX rro ceqeaHID 

o6pa30B8HHSI KOMIT8YHA-Hapa B 9TOH peaKUHH ITOK8 H6T, llosTOMy o6cy~ae­

HHe Mo~eT HMeTb nHWb rrpeasapHTenbHhift xapaKTep, 

15 
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1 

0 
PHc, 3, Lli3a paanH'IHhiX 

~. T/a = ~ (J -J.f C 1 = 5DMJIJ. 
c' 

R. Vd=,~""}.f+c,(1-J.t 

QOS O.i 

C~·20Hi3. 
C.,=4110~ua. 

0.25 } 
aec!JopMaUHOHHbiX IIOTeHUHana, He H3MeHS!IOU!HX IIOnO­

MeHHe nepBoro· BoaoyMaeaaoro 

( flollpOOHOCTH CM, B TeKCTe), 

ypoBHH B paMK8X BHopaUHOHHOlt MOllenH, 

16 

/9/ 
ABTOpbi paooTbl Ha OCHOBe IIony'leHHbiX HMH pea; 

JOTCH K BbiBOllYo 'ITO llHHaMH'leCK8S! lle¢JopM8UHH ll8Me B 8'1 

B03HHKaeT. OaaaKo cneayeT IIO.Q'IepKHYTb, 'ITo ¢opMynbi An 

IIOny'leHbl B IIpe.QnonoMeHHH, 'ITO H.QpO-MHIIJeHb HBnSieTCH cq 

He CHnbHO aec!JopMHpOB8HHbiM 1 K8K 8TO HMeeT MeCTO B cny• 

U ( [30 "' 0,25) • EcnH yqecTb aanH'IHe CTHTH'lecKoti Aeq 

MHIIJeHH1 TO KpHB8H1 OllHCbiB8JOIU8H llOBe.QeHHe Ce'leHHS1
1 

CHn 

I 11/ Henocpe.QCTBeHHbie pacqeTbi yKa3biBaJOT , 'ITo oaa C.QB~ 

poHy MeHbll!HX 8HeprHti H .Q8Me MeHHeT HBKnOH, TaKHM oop 

npeanonOMHTb 0 'ITO 8clJclJeKT .QHH8MHqecKoti .Qe¢opM8UHH OTCy 

KpHBaH,. OllHCblB810IU8H llOBe.QeHHe CeqeHHH Oopa30B8HHH KOM 

MOMeT ObiTb nonyqeaa llpH r = 1,4«1>. 3aaqeaHe r 
0 

.QOnMao 
. 0 

YqeT .QHHBMH'lecxoti .Qe¢opMauHH MoMeT o6ecne'lHTb onHcaa 

8KCIIepHMeHT8nbHOro ceqeHHH OOp830BaHHH KOMIIBYHA-Sillpa n 

HaM npe.QcTaBnHeTcSI, 'ITO Hccne.QoBaHHe SIB~eHHH .QHHaJ 

M8UHH B38HMO.QelkTByJOIUHX CnOMHbiX H.Qep MOMeT HBHTbCSI 8 

cpellCTBOM H3BneqeHHH .QOilOnHHTenbHOH HHclJOpM8UHH 0 Konne 

CBOltCTB8X Hllep, 

nHTepaTypa 

_t·· .H. fpaooBCKHlt, E.H. KanHHKHH, B.H. MapTbiHOB, flpenpH 
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JaanHqHwx ne~opMauHoHHhlX noTeHuHana, He HaMeHsrmmHx nono­
~ Boa6y~geHHOrO ypOBHH B p8MK8X BH6paUHOHHOft MO.QenH, 

CM, B TeKCTe), 

16 

" 

/9/ 
ABTOpbl pa60Tbi Ha OCHOBe nonyqeHHbiX HMH peaynbT8TOB CKnOHH-

mTCH K BbiBODY1 qTQ .QHH8MHqeCK8H .Qe(jlopM8UHH .Qa~e B 9TOM cnyqae He 

I 101 B03HHKaeT, O.uHaKo cne.uyeT no.uqepKHYTb, qTo ~opMynhi ansr ceqeHmr B 

nonyqeHbi B npe.unono~eHHH, qTo sr.upo-MHmeHb sransreTcsr c~epHqecKHM, a 

He CHnbHO ae~opMHpOB8HHbiM, KaK 9TO HMeeT MeCTO B cny~ae 

U ( (3
0

"" 0,25) • EcnH yqecTb HanHqHe cTaTuqecKoA .ue~opMaUHH sr.upa-

MHWeHH1 TO KpHB8H 1 OITHCbiBBmiiiasr ITOBe.QeHHe ceqeHHH
1 

CHnbHO H3MeHHTCH, 

Ill/ 
Henocpe.ucTBeHHbie pacqeTbi yKa3biBamT , qTo OHa C.QBHraeTcsr B cTo-

poHy MeHbmHx aHeprHU H .ua~e MeHsreT HBKnoH. TaKHM o6paaoM, ecnH 

npe.unono~HTb 1 qTo a~~eKT .QHH8MHqecKoU ge~OpMaUHH OTCyTCTByeT, TO 

KpHB8H 1 • OITHCbiB8miii8H ITOBe.QeHHe ceqeHHH o6pa30B8HHH KOMIT8YHD-H.Qp8
1 

He 

MO~eT 6biTb nonyqeHa npH r = 1 ,4<P. 3HaqeHHe r 
0 

.uon~Ho 6biTb 6onbme, . 
0 • 

YqeT DHH8MHqeCKOU .Qe~opM8UHH MO~eT o6ecneqHTb OITHC8HHe XO.Qa 

aKcnepHMeHTanbHoro ceqeHHH o6paaoBaHHsr KOMnayH.u-sr.upa npH r = 1,4 ~ • 
0 

HaM npe.ucTaBnsreTcsr, qTo Hccne.uoBaHHe srBneHHH .QHHaMHqecKoA .ue¢op-
• 
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