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Pam'enou i1.M. P17 - 12102 

BnHHffHe Kone6afiitn uoHOB Ha noreHUHBli KpHcrannit 1 ICCKofi powerKa 

11ccnenoBaHo Bnnmwe ynpyrnx KorepeHTHLJX npoueccoB pacceHHJHJ Men<ny 

KOJ1e6D.HUR!\IH peweTKH U KOJlli8KTHBH3Hp0B£HIHni!\.1H. BBJieHTHbiMU 3J18KTpOH8t-..tH HB 

OBH:>KeHae noc.nenHHX B Meranne. f1pHMhl~1 Pd:_,P·tncneHue~t noKa3aHo, qro yqer 
KOlie6aft,tfl HOIIHLJX OCTOBOB peweTKH DpHBOllHT K 3BM8fl8 KYJlOHOBCKOro flOTCI~ 

unana 8-o6pa3HO pacnpeaeneHHoro 3Dp>~na uenonBnn<Horo noHHoro ocroaa 

KyiTOHO!lCKl!'! ITOTCHUH8J10~1 pa3Mb!TOI'O 38pHI18 >IIlpa KOJ1e6mowerOCH IIOHI!OI'O 

OCTOBD. Uony'!eHO, 'iTO <iJypbe-KOMITOHeHTB KYJ10HOBCKOI'O ITOTCf!UJ!8J1D Kone6-

nJOlll<?I'OCH llilpa HBITHCTCH 1IpOH3lleileHI!e" KyiTOHO!lCKOrO ITOTCHUI!8J18 HCITOil-

BIIlKI!OrO 511lpa I! <iJaKTOpa J1e6aH-Banncpa. 00K838HO, 'iTO 8 -o6p831!bllt 

ITOTeHUnan BCeX 3J1eKTpOI!Oll aTOMa BITOJJHC KOMITeHCI!pyeT KynoHOBCKH!I ITOTeH

UII8J1 Slllpa KOJ1e6mowerOC5l I!OHHOI'O OCTOBD B TO'!Ke ero paBHOBeCI!Sl. 

Pa6ora Bb!ITOITHena B na6opaTopnn reopernqeCKOli qlii311KI! 011 Hll. 

Coo6weHne 06bellnHeHHoro I!HCTinyTa HllepHbiX IICCnenoBaHnll. lly6Ha 1979 

Rangclov J.IVI. P17 - 12102 
Influence of the Ion Core Oscillation on the Crystalline 

Lattice Potential 

The influence of the coherent elastic scattering processes of 
collectivized valence electrons between the lattice oscillations on 
its moving in a metal is studied. It is shown that taking into account 
of the ion core oscillations causes a change of the Coulomb potenti 
a! of a 8 -type nuclear chars;e distribution of a immovable ion core 
by the Coulomb potential of the smeared njnuclear charge of an os
cillating ion core. It is obtained that the Coulomb potential Fourier 
component of the oscillating nucleus is a product of the Coulomb po
tential Fourier component of the nonmoving n•-tcleus by Debay-Wal
ler's factor. It is shown that the 8 -type potential of all atomic elec
trons successfully compensates the nucleur Coulomb potential of the 
oscillating ion core in its equilibrium point. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1979 
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B HaCTO.II~eii pa6oTe noKa3aHO, qyo yqey Kone6aHHB HOHHhiX 

OCTOBOB pemeTKH CBnhHO OCna6n.lleT KynOHOBCKBB noTeHUBan .IIApa 

B crnaJKBBaeT nOTeHUBan KPBCTannsqecKOB pemeTKB MeTannoB, B no

ne KOTOpOrO ABIDKYTC.II KOnneKTBBB3BpOBaHHhle BaneHTHhle 3neKTpO

Hhl. 

MHOrBe CBOBCTBa MeTannoB MO>KHO 06'h.IICHBTh TOnhKO C nOMO~hiO 

npeAnOnO>KeHB.II 0 Cy~eCTBOBaHBB B MeTanne "CB060AHhiX" 3neKTpo

HOB, ABH>Ky~BXC.II B cna60M none noTeHUBana KpBCTannsqeCKOB pe

WeTKB /IIKP I. 0AHaKo, qyo6hl nocTpoBTh nocneAOBa TenhHYJO TeopBJO 

MeTaJIJisqecKoro COCTO.IIHH.II Ha OCHOBe nps6niDKeHB.II CB060AHhiX 

3neKTpOHOB /IIC3/, He06XOABMO nonHOCThiO yqeCTh KaK B3aBMOAeii

CTBBe KOnneKTBBB3HpOBaHHhiX BaneHTHhiX 3neKTpOHOB /KB3/ Me>KAY 

C060B, TaK B BX B3aHMOAeHCTBBe C KOne6aHB.IIMH HOHHhiX OCTOBOB 

/HO/ KpHcTannsqecKOB pemeTKH. 

AAHa6a ysqecKoe nps6ns:>KeHBe liopHa- KapMaHa1 11 .IIBn.lleTc.ll oc

HOBHhiM nps6niDKeHHeM B TeOpHB MeTanna npH BhlqHcneHHH 3HepreTH-

- qecKHX cneKTPOB KB3 H Kone6aHHii HO pemeTKH. 0Ka3hiBaeTC.II, qyo 

6naroAap.ll 6onhmoii pa3HOCTH Me>KAY MaccaMH HO H KB3 (M ? 105m*) 

MO>KHO OTAenBTh ABIDKeHHe HO OT ABIDKeHH.II KB3. 06hlqHo nonara

IOT, qyo ABIDKeHHe KB3 npoHCXOAHT B ca,MocornacoBaHHOM IIKP 

HAeanhHO ynop.IIAoqeHHhiX HO KpHcTannsqecKoii pemeTKH, a ABH>KeHHe 

HO nposcxoAHT B KynoHOBCKOM none 6niDKaiiwsx HO, caMocornaco

BaHHO 3KpaHHpoBaHHOM KB3. 

0AHaKo, XOT.II Macca HO HaMHoro 6onhme Macchi KB3, Henh3.11 

3a6hiBaTh, qyo ABIDKeHHe HQ TO:>Ke onHChlBaeTC.II 3aKOHaMH KBaH

TOBOB MexaHHKH H no3TOMY Henh3.11 npHHHMaTh 3a OCHOBY IIKP no

TeHUHan HenoABH>KHhlx HO. )l.aBHO H3BeCTHo, HanpHMep12 •31 , qyo 

KB3 He pacceHBaJOTC.II Ha IIKP HAeanhHO ynop.IIAoqeHHhiX HO, a npo

XOA.IIT qepe3 BAeanhHYJO pemeTKY 6e3 KaKoro-ns6o conpoTHBneHH.II. 

3 



3JJei<TpOIIpOBO~HOCTb peaJJbHbiX MeTaJJJJOB HMeeT KOHe'IHYJO BeJJH'fHHY 

TOJJbKO 6naro~apl'l OTI<JJOHeHHJO peaJJbHOH peweTKH MeTaJJJJa OT H~e • 

aJJbHoii:
141 

o 0TKJJOHeHHe peaJJbHOH KpHCTaJJJJH'feCKOH peweTKH OT 

B~eaJJbHOH, o6yCJJOBJJeHHOe KOJJe6aHHJ'IMH ee H.Q, MO)I{HO xapaKTepH· 

30BaTb cpe~Hei<Ba~paTH'fHblM OTKJJOHeHHeM H.Q OT HX paBHOBeCHblX 

IIOJIO)I{eHHH loT Y3JJOB H~eaJJbHOH peweTKHJ\'<-;.2::: o ilOJTOMY JJJeKTpo

IIpOBO~HOCTb MeTaJJJJOB, o6yCJJOBJJeHHYJO KOJJe6aHHJIMH peweTKH, MO)I{

HO OIIHCa Tb filopMyJJOH 
141 

e 2 Z a= ___ ll __ 

1711 k < r 2 > 
F 

Ill 

cl>opMyJJa I 11 nony'feHa c noMOI.LibJO npe~rrono)l{eHHll, 'ITO speMll 

penai<cauuu "cso6o~HblX" KB3 

r = [ N 17 v < r 2> J - 1 
F 

orrpe~enJieTcJI ~JJHBoii: Hx cso6o~Boro npo6era 

2 -1 
,\ ~ (N77<r >) . 

121 

131 

3TOT IlpHMep IIOKa3blBaeT, 'ITO KOJJe6aHHJI H.Q Cyi.LieCTBeHHO CKa· 

JblBaJOTCJI Ha ~BH)I{eHHH KB3o ~eHCTBHTenbHO, HeJJbJll Ja6biBaTb, 

'ITO KB3 o6paJyJOT e~HHYJO CHCTeMy rrpe~enbHO BbipO)I{~eHHoro KBaH

TOBOrO filepMH- raJa C 60JJbWOH KHHeTH'feCKOH JHeprHeH 1. 5 I. liMeH • 

HO H3- 3a npHHUHna llaynu ~BH)I{eBue scex KB3 CHJJbHO cKoppenHpo

BaHO, H IIOJTOMY OHH He MOryT B OT~eJJbHOCTH CJJe~oBaTb Ja ~BH)I{e

HHeM 6JJH)KaHWHX H.Oo ilOJTOMy, XOTJ'I KB3 H ~BH)I{YTCJ'I CO CKOpOCTbJO, 

HaMHOrO 60JJbWeH, '!eM CKOpOCTb H.Q, OHH ~OJI)I{Hbl 'IYBCTBOBaTb HX 

Kone6aBHl'lo llpH'IeM, I<orepeHTHoe pacceJIHHe KB3 Ha Kone6aHHH pe

WeTKH MO)I{eT 6blTb JJH60 ynpyrHM, JJH60 HeynpyrHMo llpH ynpyrOM 

pacceJIHHH JHeprHJI KB3 He H3MeHJieTCl'lo llpH HeynpyroM pacceJIBHH 

JBeprHJI KB3 MeBJieTcJI, TaK Kai< s peweTKe B03HHKaeT HJJH HC'feJa

eT o~HH HJJH HeCKOJJbi<O filoHOHOBo Taxue )l{e npouecchl npoHcxo~JIT 

H IlpB pacceJIHHH HeHTpOHOB Ha KOJJe6aBBH H.Q IB •7 I HJJH ~HfilpaKUHH 
peHTreHOBCKHX nyqejf Ha KOJJe6aHHB H.018

: ~eHCTBHTeJJbHO, XOTJ'I CKO

pOCTb peBTreHoscxux nyqeii: HaMHOro 6onbwe ci<opocTH KB3, a CKo

poCTb Heii:TpOBOB HaMHoro MeHbwe cxopocTH KB3, 6naro~apJI oT

cyTCTBHJO KOppeJJJ'IUHH Me)l{~y HX ~BH)I{eHBJ'IMH B MeTaJJJJe HHTeHCHB· 

HOCTb peHTreHOBCKOH ~HfilpaKUHOHHOH KapTHHbl H BHTeHCHBHOCTb KO-

4 

repeHTHOrO pacceJIHBJ'I Heii:TpOHOB nponopUBOHaJJbHbl filai<TOpy ~e-
/9/ '10/ 

6all ·Bannepa : 

exp[-2W]=expl- 3112q2T 
M ko82 

exp[-2W]= exp[- 311X_] 
Mk 0 ® 

II PH T LE>, l4al 

npB T -· 0°K 1461 

H KBa~paTy MO~YJJJ'I MaTpB'fHOrO JJJeMeBTa Mkk'IIepexo~ao 3TO pas-

};j u \2 

H03Ha'fHO yMHO)I{eBHJO MaTpH'IBoro JJJeMeBTa Mkk, Ba exp[ --~l. 

'ITO npHBeJJO 6bl I< JI<CIIOHeHUHaJJbHOMY 3aTyXaHBJO J.P.Pei<TBBHOrO MaT

pH'fHOrO JJJeMeBTa < k+Q\U\k> IlpH 60JJbWBX BOJIHOBbiX Bei<TOpaXo 

HecKOJJbKO neT TOMY Ha3a~ B pa6oTe 
1111 

as Top npe~JJO)KHJJ Y'fBTbl· 

BaTh BJJBJIBBe Bynesblx I<oJJe6aHBH HO Ba I<YJJOHOBCI<Hii noTeBUHaJJ 

ll~pao ~JIJ'I JTOrO Beo6xo~HMO 6b1JJO 3aMeHHTb I<YJJOHOBCKHH IIOTeBUHaJJ 

VH (r) = ~ 
r 151 

0 ·o6pa3HO pacnpe~eJJeBHOrO JapJI~a JI~pa KYJJOHOBCKHM IIOTeHUHa

JIOM 

- 2Ze TJ r 2 
V (r)= --- f exp [-x ] dx 

H vrrr o 
161 

paJMbiToro JapJI~a JI~pa xone6JJJOI.LierocJI HO 
1121r~e TJ-·l,y2<r 

2> , 
eCJJH V <r 2-;- • cpe~BeKBa~pa TH'fHOe OTKJIOHeBHe KO~e6JJJOI.LierOCJ'I JI~pa 
OT CBOero paBHOBeCBOrO IIOJIO)I{eHH.IIo llpH 3TOH 3aMeBe dJypbe"KOM" 

!51 
IIOHeHTa KyJJOHOBCKOrO IIOTeBUHaJJa BeiiO~BH)I{HOrO J'l~pa 

V (q) = 477Z_e_ 
H n 2 uoq 

171 

3aMeBJ'IeTCJ'I filypbe·KOMIIOHeHTOH KYJJOHOBCKOrO IIOTeHUHaJJa 161 KO" 

ne6nJOI.LierocJI .11~pa 

- 477Ze q 2 
V H (q)= --- exp[- --l. 

!1 q2 4TJ2 
0 

181 

r~e no -o6beM JJJeMeHTapBOH .ll'ieHKHo ConocTaBJJeHHe filopMyJJ 17 I 
H 181 CO CKa3aHHbiM 0 filaKTOpe ~e6a.11· BaJJJJepa IIOKa3biBaeT, 'ITO, 
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,ll;eHCTBHTeJibHO, yqeT KOJie6aHHH Jl,npa IIpHBO,li;HT K YMHO)I{eHHIO MaT

pH'IHOro 3JieMeHTa KYJIOHOBCKoro rroTeHUHana 17 I Herro,nBH)I{Horo JJ,npa 

Ha 3KCIIOHeHUHaJibHbiH MHO)I{HTeJib 

exp [ - q 2 I 4 1J 2 ] . 191 

)l.JIJI rronHoro coarra,neHHJI llJaKTopa 191 c llJaKTopoM )l.e6aJI- Ban-
-2 2 

Jiepa He06XO,li;HMO IIOJIO)KHTb B 191 BMeCTO 1] ero 3Ha'leHHe 2<r >, 
/8/ 

a TaK)I{e yqecTb, 'ITO 

2 < I q. U k 1
2 

> = q2 2 <I U !2 > = q2 < r 2>. 
k ' I k I 1101 

Pa,nH y,no6cTBa H 6onbweii HarJIJI,li;HOCTH llJopMllJaKTop IBI MO)I{HO 

rrepeiiHCa Tb B OTHOCHTeJibHblX KOOp,li;HHa Tax X= q /2KF: 

- ZekF 22] 
V (x) = ----- exp[- x v , 

)1 3 z 2 
TT hx 

1111 

r.ne 1'
2
=2k

2
<r 2 , • a zl e - 3apH,n110.llpH T·0°K,li;JIJI ,, 2 IIOJiy'laeM 

F ' 

2 m F 
" = 9 - -- . I I 21 

M k0 8 

)l.JIJI aJIIOMHHHJI, HanpHMep, r.!{e £ F = 11,63 3B, M = 49500 m 
H A= 420 K 112

: nonyqaeM ~' 2 = 0,06. 3To OJHa'laeT, 'ITO BJIHJIHHe 

lPaKTopa )l.e6aJJ- Bannepa 
191 

KaK o6pe JaiOIUero Ha'IHHaeT CKaJbiBa Tb

CJI JIHWb ,li;JIJI X 2 > 17. )l.JIJI 6onee T JI)KeJiblX 3JieMeHTOB, y KOTOpblX MaC

ca 110 HaMHOrO 60JibWe MaCCbl 110 aJIIOMHHHJI, HaiipHMep ,li;JIJI Pb , 

JHa'leHHe rrapaMeTpa o6pe3aHHJI v 2 eiUe MeHbWe I ,li;JIJI Pb v 2 =0,003/ 

11TaK, pe 3YJibTa Tbl 'IHCJieHHOrO pac'leTa BJIHJIHHJilPaKTOpa )l.e6aJI

BaJIJiepa KaK o6pe 3aiOIUero llJaKTOpa MOryT YCIIOKOHTb HaC. 3~eKT 

o6pe3aHHJI He3Ha'IHTeJibHblH. Ho eCJIH IIOCMOTpHM CHOBa Ha llJopMy

JIY 161, TO YBH,li;HM, 'ITO 

- - {2 Ze 
V (0)- lim V (r)= ---. 

ll r_..O ll ~--2-
V TT<r > 

1131 

OTKy,na CJie,nyeT, 'ITO HyJieBble KOJie6aHHll 110 TiyTeM pa3MblTHll 

pacnpe,neneHHJI JapJJ,na JJ,npa ycTpaHJIIOT pacxo,nHMOCTb ero KynoHoBc

KOrO IIOTeHUHaJia 151 B CJiyqae 0 - o6pa3HOrO pacnpe,neJieHHJI 3apg

,na. 11MeHHO 3TO BJIHJIHHe KOJie6aHHH 110 BHOCHT CyiUeCTBeHHOe pa3JIH-

6 

' 

J 

'IKe Me)l{,ny IIOTeHUHaJiaMH BaJieHTHbiX 3JieKTpOHOB IB3I B CB060,li;HOM 

aToMe raJa MeTanna H KB3 a 110 TBep,noro MeTanna. 

)l.eHCTBHTeJibHO, Heo6XO,li;HMO BCIIOMHHTb, 'ITO BCe 3JieKTpOHbl 

CB060,li;HOro aTOMa, BHyTpeHHHe 3JieKTpOHbl 110 IB3110I H B3'C03-

,naiOT CHJibHbiH 0 - o6pa3HbiH IIOTeHUHaJI OTTaJIKHBaHHJI B UeHTpe 

aTOMa 

v.l (0)=-1,8 ~ z4/3 
ao 

/14/ 
B MO,ll;eJIH ToMaca-cl>epMH HJIH 

V.J(O)o"-1,2 -~- z71
f> 

ao 

1141 

1151 

2 
no MeTo,ny XapTpH-cl>oKa 

1151
, r.ne ao= _E__- aTOMHbiH pa,nHyc liopa. 

me2 

MO)I{HO rrpe,nTIOJIO)I{HTb, 'ITO IIpH6JIH3HTeJibHO TaKOH )l{e IIOTeHUHaJI 

OTTaJIKHBaHHJI v.) (0) C03,ll;a10T B3110 H KB3 B ueHTpe 110, T.e. 

B TO'IKe ero paBHOBeCHOrO IIOJIO)I{eHHll. qT06bi HaRTH COOTHOWeHHe 

Me)l{,ny 3THMH ,nayMJI noTeHUHanaMH I 131 H I 141, Heo6xo,nHMO B I 131 

no,ncTaBHTb JHa'leHHe cpe.!{HeKaa,npaTH'IHoro CMeiUeHHll 110. EcnH 

Y'ITeM TOJibKO HyJieBble KOJie6aHHJI, KOTOpble CYIUeCTBeHHbl IlpH 

T .0°K. Kor,na 

·r 2 >=a~~_!!!____IE_~. 
4 M 112 k A 

0 
1161 

TO ,li;JIJI KYJIOHOBCKOrO IIOTeHUHaJia ll,ll;pa V}
1
(0) KOJie6JIIOIUeroCJI 110 

IIOJiy'laeM 

- z -::::--
v (0) = -~ ,.,~ ___M_£L_ 

H a 612 · 
0 

1171 

3,necb Mace a a TOM a M H3MepJieTCJI B a TOMHbiX e,nHHHUaX, a TeM

rrepaTypa )l.e6aJI e - B rpa,nycax. B Ta6JIHUe rrpe,ncTaBJieHbl 3Ha

'leHHJI noTeHUHanoa I 17 I H I 131 a e,nHHHUax Z e /a . 113 Ta6JIHUbl 

BH,li;HO, 'ITO 6naro,napll y'leTy 060HX lPaKTOpOB B paBHOBeCHOM IIOJIO

)I{eHHH 110 He TOJibKO HC'Ie3Jia paCXO,li;HMOCTb KYJIOHOBCKOrO IIOTeH

UHaJia ero Jl,ll;pa, HO H rny6HHa IIOTeHUHaJibHOH JIMbl CHJibHO yMeHb

WHJiaCb. 11MeHHO BJIHJIHHeM HyJieBbiX KOJie6aHHH 110 H KOMIIeHCaUHeif 

o -o6pa3Horo rroTeHUHana OTTaJIKHBaHHll B3110 H KB3 lPH3H'IeCKH 

MO)I{HO 060CHOBaTb MO,ll;eJib "rrycToro" 11d
16

:Ha puc. 1 IIOKa3aHO 
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Puc.l. HHmepnOAJIIIUOHHbiU IIKP OAJI MbiiUbJIKa e6AU3U y3Aa KpucmaA
AU~ec~eou pewemKu. 

rroae,LJ.eHHe rrpe,LJ.JIO)I(eHHoro aBTopoM HHTeprroJI.IIUHOHHoro IIKP 
1 111 

B6JIH3H TO'IKH paBHOBeCHOrO IIOJIO)I(eHH.Il 110 ,!l.Jl.ll MblWb.IIKa. Heo6xo

,!l.HMO oTMeTHTb, 'ITO MO,LJ.enbHblH IIKP MblWb.IIKa rrony'IHJIC.Il xax 

¢ypbe-KOMIIOHeHTa MO,!l.eJibHOrO, HHTepiiOJI.Illl;HOHHOrO ¢opM¢aKTOpa 

MbiWb.IIKa, IIOKa3aHHOrO Ha puc. 2. Ko3¢¢HUHeHTbl HHTepnOJI.Illl;HOH

HOrO ¢opM¢aKTopa Bbl6HpaJIHCb TaK, 'IT06bl IIOJIY'IHJIOCb MaKCHMaJib

HOe COBIIa,LJ.eHHe Me)I(,LJ.y pe3yJibTaTaMH Bbl'IHCJieHH.Il HHTepnOJI.Illl;HOH

HOH ¢opMynhl H Bhl'IHCJieHH.IIMH XeH:He H AHHMan/ 17 ( 113 puc. 2 
BH,!l.HO, 'ITO HHTepiiOJI.Illl;HOHHa.ll ¢opMyJia, npe,LJ.JIO)I(eHHa.ll aBTOPOM 

B pa6oT/ 1l: O'leHb XOpOWO OIIHCblBaeT nceB,LJ.OIIOTeHu;HaJibHblH ¢opM

¢axTop, Bbl'IHCJieHHblH AHHMany H XeH:He. IloJTOMy HeJib3.11 npH,LJ.H

paTbC.Il K ue6onbWOMY pa3JIH'IHIO B peJynbTaTax Ta6nau;bl H IIKP Ha 

puc. 1. Ba)I(HO TOJibKO, 'ITO,,LJ.eilcTBHTeJI&HO,B TO'IKe paBHOBeCB.Il 

MO,LJ.eJibHblH IIOTeHI.I;BaJI KOHe'leH, IIOTeHI.I;HaJibHa.ll JlMa MeJIK&ll, He CliO

co6ua.11 JaxaaTHTb KB3. 

IlpHBe,LJ.eHHOe BblWe BCCJie)l.OBaHBe IIOKa3biBaeT, 'ITO BJIBJIHBe 

ynpyrax npou;eccoa pacceJIHHJl KB3 Ha xone6aHH.Il peweTxB, npo

ueccoa, npa xoTophlx HJMeHeHae KBa3HHMIIYJibca KB3 nepe,LJ.aeTCJl 

KpHCTaJIJiy KaK u;eJIOMY, 6e3 HCIIYCKaHH.Il BJIH IIOrJIOII.I;eHHJl ¢OHOHOB, 
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Puc.2. HH11epnoii.RJ4UOHHI>IU (JopMrjanwp OIIJI M&IUI&.RKa, npeoAoxeHH&IIl 
a6rwpoM 6 pa6o11e 1111. 

O'leHb cy~eCTBeHHO. ll03TOMY ,IJ.llJI npaBHllbHOrO llOHHMaHHJI JIBneHHB, 

npOHCXO,IJ.JI~HX B MeTanne, H ,IJ.llJI llOllHOrO KOllH'leCTBeHHOrO COBna

,ll.eHHJI TeopeTH'leCKHX Bbl'IHCneHHB C 3KCnepHMeHTanbHblMH pe3ynb

TaTaMH BCer,IJ.a He06XO,IJ.HMO Y'IHTblBaTb He TOllbKO B3aHMO,II.eBCTBHJI 

KB3 c cllouoHaMH, Ho H ycpe,II.HeHuoe no BpeMeHH BnHJIHHe xone6aHHii 

HO, T.e. BllHJIHHe ynpyrHx npOI~eccoB pacceJIHHJI KB3 OT xone6aHHii 

HO. YcTpaHeHHe pacXO.II.HMOCTH xynouoBcxoro noTeHUHana Jl,ll.pa 

pa3MblTHeM pacnpe,11.eneH~J1 ero JapJI,II.a HJ- Ja xone6aHHii HO BHOCHT 

O'leHb cy~eCTBeHHOe pa3llH'IHe Me)I(,IJ.y llOTeHUHanoM,B KOTOpOM ,IJ.BH

)I(YTCJI B3 B cBo6o.II.HOM a ToMe, u llKP, B xoTopoM ,IJ.BH)I(YTCJI KB3 

B MeTanne. He MeHee cy~eCTBeHHblM OKa3blBaeTCJI H KOMlleHCaUH" 

ouuoe BnHJIHHe B3HO H KB3. 
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