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L 

OnucaHHe .a:.nepHoii cucTeMbl npu noMOUUl NN - noTeH­

uuanoB, CO)J.ep:>KRU\HX OTTanKHBRHHe Ha MRnbiX paCCTOBHHBX, 

Tpe6yeT y1.feTa penBTHBHCTCKHX 34MtleKTOB. ,AeHCTBHTeJlbHO, 

H3- 3R OTTanKHBRHHB BOnHOBRB «lJyHKU.HB .IJ.BYX HyKnOHOB 

B S -COCTOBHHH ,IJ.On:>KHR 6biCTpO HC1.fe3RTb B OTTanKHBatOU\eH 

o6naCTH, 'ITO 3KBHBaneHTHO B03HHKHOBeHHIO B «lJYHKIJ.HH 

KOMDOHeHT C 6onbWHMH 8MDynbCRM8 OTHOC8TenbHOrO )J.B8-

:>KeH8B 1.fRCT8IJ.. _TaK8M o6pa30M, ,IJ.a:>Ke B C8CTeMe, 3Hepr8B 

CBB38 KOTOpOH MHOrO MeHbWe MRCCbl HyKnOHa, B Dp8HIJ.BDe 

MoryT npo.a:B8TbCB pen.a:T8B8CTCK8e 3«ll4JeKTbl. KaK 6y.neT 

ycTaHoBneHo HB:>Ke, TaK8e 34MtleKTbl, .neiicTB8TenbHO, Boon­

He Oll\YT8Mbl. 

B HRCTOBU\ee BpeM.H Cyll\eCTB}'lOT ,IJ.Be 4JopMyn8pOBK8 

pen.a:T8B8CTCKoii KBaHTOBoii Ja.na1.f8 .D.BYX Ten. O.nHa 83 H8X, 

pa3B8TRB B pa6oTaX /l( OCHOBRHa Ha B03MO:>KHOCT8 BBe.ne­

H8B penBT8B8CTCKoro auanora onepaTopa Mennepa. B 3Toii 

4JopMyn8pOBKe Ha B3a8MO,IJ.eHCTB8e .D.BYX 1.faCTBIJ., KpOMe 

Tpe6oBaH8B ,IJ.OCTRTO"'HO 6biCTporo y6biBaH8Jl Dp8 yBenBqe­

H8H apryMeHTa, H8KaK8X orpaH81.feH8H He HaKna)J.biBaeTCJI. 

Ilocne,IJ.Hee 06CTOBTenbCTBO B 6y)J.yll\eM, DO-BB)J.8MOMy, 

no3BOn8T 8cnonb30BaTb B 3TOM no.nxo.ne 4JeHoMeHonor8-

1.fecK8e noTeHu.8anbi. :2 .· 
BTopa.ll 4JopMyn8pOBKa

1 
; 6onee nonyn.a:pHa.a: 8 nony-

1.f8Bwa.a: 3HR1.f8TenbHOe pa3B8T8e, CYU\eCTBeHHbiM o6pa30M 

8CXO,IJ.8T 83 TeOpeT8KO-noneBOH 8)J.e8, COCTOBU\eH B TOM, 

'ITO B3R8MO)J.eHCTB8e Me:>K.D.Y 1.faCT8U.aM8 B03H8KaeT DyTeM 

06MeHa KBaHTaM8 DOnB /3neKTpOMarH8THOrO, Me30HHOrO 

8 )J.p./, 'ITO cpa3y :>Ke Dp8BO)J.8T B KOHU.eDTyanbHOM ocno:>K-
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HCHHRM. B CaMOM )J,CJie, OCHOBHbiM ypaBHCHHCM :.noro llO)J,­

XO)J,a RBJIRe rcJI ypaaueuue liere- Connurepa, Koropoc a cu­

e fCMC l{.M. CTaJIKHBaJOLLtHXCJI 'iaCTHU HMCCT BH)J, 

M(p,q, 9')--V(p,q.~P) I Jd4 kV(p,k.~P)G(k.~1 )M(k,q, ~P), /1/ 
r.11,e 

-- 1 P ~' p +p =I 0, v's!, p = -(p
1
-p

2
), 

1 2 2 

G( k, p) '"' ·---- i < 2 !L ____ . 
( k -1 .P_ - m )( -k + e_ - m ) 

2 2 
--' 

3.11.CCb, no onpc)J,eneuuto, V(p,q, ~f)- cyMMa acex ucupu­

BO)J,HMLIX )J,HarpaMM Cl>eHHMaHa, COOTBCTCTBYK>IltHX OOMeHy 

paJJIH'iHbiM 'iHCJIOM MeJouoa; u ecnu Obi TaKyJO cyMMY 

MO:IKHO 6biJIO HaHTH, TO V llpC)J,CTaBJIRJIO Obi HIIOJIHC onpc­

)J,CJICHHYIO tPYHKl{HlO, onpe)J,CJI.HCMYIO JIHUib TpCMH napaMe I­

paMH: KOHCTaHTOH g 11N- B3aHMO)J,CHCTBHR H MaccaMH HyK­

JIOHa H MeJoua. HcnoJILJoaauuc .PcuoMeuonoruyccKux no­

reuuuanoa a ypaaueuuu I 1/ ObJJio 6w, crporo roaopR, 

uenocne)J,oaareJILHhiM. 

IIOCKOJibKY Bhl'iHCJIHTh V fO'IHO Mhl HC MO.iKCM, I 0 

npuxo.nurcH ucKaTb apryMeHTbJ, onpaB)J,bJBaK>LLtHe npuunu­

JKeuuoc Bhi'IHCJICHHe V(p,q, P ). 0)J,HHM HJ JaKHX apr·y­

Mcuroa JIBJIRCICJI npe)J,llOJIO:IKCIIHC 0 TOM, 'flO llpHBhl'iHC­

JlCHHH tPYHKUHH VNN Mo:IKuo orpauuYHib<.:H OJIH)Kau· 

WHMH )J,HarpaMMaMH, TaK KaK Ht-:Jia)J, OJ )J,HaJ paMM HbiCOKOI'O 

UOpR)J,Ka COOTBCICTBYCT B3aHMO)J,CHCTBHlO lid MaJihJX pac­

e fORHHHX, KY ,LJ,a HYKJIOHhl HC IipOHHKaKH H J- 3d CHJihHOrO 

or raJIKHHaHHH, nopo:IK)J,aeMoro o6MCHOM p'-,u:- u r/> ·Mc:Jo· 

HaMH. 

O;~.uaKo u nocne 3TOH ,ynpoLLtatoLLtcii runo 1 c JLJ ypaa­

ueuue .6ere-Connurepa /1/ ace eLLte rpy.LJ.Ho paJpeUIHMo, 

IIOCKOJibK)' OHO JIBJIJICTCJI /llOCJIC OT)J,eJICHHJI napuuaJibHhJX 

aunu/ .11.H)'MCPHLIM uurerpaJILHbiM ypaaueuueM * B caJIJH 

* KpoMe roro, KaK OLiJio noKaJauo a paoore ·;J;' 31o 
ypaaueuue )J,JIJI CJiyqaJI B3aHMO)J,CHCTBHJI JJ.BYX HYKJIOHOB 

HMCC I O,il,H03Ha'1Hhle peUieHHJI TOJILKO B onpe,LJ,eJieHHOH 00-
JlaCTH 3Ha'leHHH KOHCTaHT CBJI3H g 

11 
N . 

4 

.,, 
I· 

.. 

c 3THM MHoro nonwroK 141 owno npeJJ.npHHJITO c ueJILJO 

pa3BBTL TpexMepHYJO tPOPMYJIHpOBKY peJIJITBBBCTCKOH 3a­

)J,a'IH JJ.BYX ren. KaK BhiJICHBJIOCL, ace aapuaurw rpexMep­

HhiX ypaBHeHHH )J,BK)KeHBJI MO)KHO llOJIY"'HTh H3 ypaaueHHJI 

/1/ cJieJJ.YJOII.lBM oopa3oM. 3anuweM ypaaueuue /1/ a aB)J,e 

M -=V +VGM, /2/ 

TOr )J,a JierKO yOe)J,BThCJI, "'TO ypaaHeHHe /2/ 3KBHBaJieHTHO 

CHCTeMe ypaaueHBH 

M=W+WgM, /3/ 

W = ·v +V (G-g)W. /4/ 

J1pe)J,CTaBJieHHe ypaaHeHHJI /2/ B BB)J,e CHCTeMLI /3/ 
H /4/ 1103BOJIJICT BhiOpaTb liJyHKUHJO g TaKHM oopa30M, 

'iTOOhl ypaaueuue /3/ crano rpexMepHhiM. KpoMe roro, 

norpeooaaa .U.JIJI M awnonueHBJI ycnoauJI peJIJITHBHCTCKo.H 

yuurapuocru, .U.JIJI g nony'IHM ycnoaue 
151

: 

g -g t 
2i m 10 ( • 2 _ .-.• 2) -- ------u q K • 2 -----

(2;r) v· m 2 + q 2 

/5/ 

HuKaKux .u.pyrux orpauuqeuuii ua tPYHKUHIO g ue uaKJia­

.u.waaercR, no3TOMY oua MO:IKeT OhiTL aw6paua 6ecKoue"'HhiM 

'IHCJIOM CllOCOOOB. 06hl'lHO Bhi6HpaJOT 2 CeMeHCTBa TaKHX 

tPYHKl{HH. llepaoe ceMeHCTBO HMeeT BB)J, 

· 1 "" ds + P' 2 2 
8 ( p , k) = - -3 { -----. - f ( S , W) 0 ( ( --+ k) + m ) X 

(277) 4m2 S- W -lf 2 

+ P' 2 2 xo [(--k) +ffi 1 
2 

P'= y.!.. P, 
w 

a(k0 ) 

- 4(217)3 
f(4Ek,W) 

( 
2 w . ) E E ---- tf k k 4 

/6/ 

5 

~-----------------------------



+ o - co~ep>KHT TOnLKO nono>KHTenLHLie 3Hepruu B apry-
MeuTe. BTopoe ceMeiicTso: 

"" ds 
_1_ I --. g( 

P k)=- )3 2 s-W-H ' (211 4m 

+ p 2 2 f(s,W)o [(--+k) +m] x 
2 

x o + [( P' _ 1. -k)2 +m 2
1 

= _ o(ko+vW/2 -Ek > f(4E~,W) 
2 4(211_)_3 ___ • w 

Ek(Ek- --i£) 
4 ~ 

Ek=vk2 +m2. 
/7/ 

KaK cne~yeT H3 /6/ H /7/ lPYHKI.I,HH g Ja~aiOTCB C TO'l­
HOCTLIO ~0 npOH3BOnLHOH lPYHKI.I,HH f · ,lJ.n.R y~oBnCTBOpCHHB 
/5/ Tpe6yeTCB nHWL, 'IT06LI BLIDOnHBnOCL ycnOBHe f(W,W)~ 1. 
.HJ KOHCTPYKUHH g cne~yeT, 'ITO ecnu HHTepecosaTLCJI 
.n:ocTaTO'lHO HHJKHMH (E< 2m) 3HeprHBMH B NN - pacce.RHHH, 
TO ypaBHCHHe /4/, DO-BHJJ:HMOMy, MO>KHO pewaTL HTepal.I,H.R­
MH, B peJynLTaTe qero BOJHHKaeT JaMKHyTa.R cxeMa pewe­
HH.R Ja,n:a'IH. 

Ecnu TenepL B /6/ nono>KHTb f= 1, TO H3 /3/ nony-
4HM ypaaueuue Jloryuosa- Tasxenu,n:Je. <l>yHKI.I,H.R /7 I npu 

-;;; +•;W 
f( s, W) = -~---~--

2ys 
npuao,n:HT K ypasueHHIO Ka~LIWCBCKoro * (K), KOTopoe nocne 
npocToro npeo6paJoBaHH.R npHHHMaeT BHJJ: 

A(k,k',Z)== v (IZ,k•,) + f ~~~V~_<_<kf2_~_) 
Z-2E +if 

q 

---

-· . - d9 ___ -= 
yl+ _12 

m 

/8/ 

* Cne,n:yeT OTMCTHTL, 'ITO ypaBHCHHC /8/ 6LinO nep­
BOHa'lanLHO nony'ICHO H3 raMHnLTOHOBOH lPOpMynHpOBKH 
KBaHTosoii reopuu non.11, a ue H3 Teopuu IieTe- ConnuTepa. 

6 

.. 

Haweii u;enLJO 6y~eT uccne~osa'rL npuMeHHMOCTL MeTo­
~a lieiiTMana K peweuu10 ypasueuuJI /8/. llapannenLHO 
6y~eM pewaTL uepenBTHBHCTCKoe ypasueuue JlunnMaua­
illsuurepa /Jl.ill./ c uepenBTHBHCTCKHM npe~enoM noTeu­
u;uana f/ ~n.!l BLIBCHeHHB ponH pen.RTHBHCTCKOrO ODHCaHH.!I 
B pa3nH'lHLIX cny'laBX. 

OT~emi.R yrnosLie nepeMeHHLie B /8/, nony'IHM: 

Ae< k,k',Z)=Ve<k,k'), 411 I Ve(k,q,Z)A(q,k',Z) 
0 Z -2 E q -~ i ( 

r~e 

v p (k , k , ) ~ f v ( k', k, ) p p ( cos 0 ) sin 0 de . 
2 () 

2 q dq 

'1- -q 2-' 
V I --­

m2 

/9/ 

/10/ 

AMDnHTy~a Ha MaCCOBOH DOBepXHOCTH fp(k) CBJI3aHa C 

A I' COOTHOWCHHCM 

. 2 . ff'(k) -211 mAp(k,k,2k 0 ). /11/ 

B cnyqae KOpOTKOJJ:CHCTBYIOll.I,HX DOTCHI.I,HanoB lPYHKI.I,HJI 
VI' (k, k') o6LI'IHO oKaJLIBaerc.R ~ocTaTO'lHO nnaauoif lPYHK­

uueu CBOHX apryMCHTOB, D03TOMY TaK >KC, KaK H B uepen.R­
THBHCTCKOM cnyqae, DpHMCHHM K HCH pa3nO>KCHHC bCHT­
Mana (, : 

- -N N - -1 -
V

0
(k,k')->Vo (k,k')== I Vn (k,s.)[d 1 .. Vo(s.,k'), 

(_ [ i,j=l ( I IJ r J 

d .. = Vn ( s. , s. ). /12/ 
IJ r I J 

N 
,LJ.n.11 lPYHKI.I,HH A p nonyqaeM: 

N N -I - -
Ao (k,k',Z)oc ~-' ! C (Z)l.. Vn (k,s.)Vn(s.k'), 

r i, .i _ 1 IJ r 1 r J 
/13/ 

r.n:e 
- - 2 

_ oo Ve (k,si )Vp(k_:__:>__j] __ L_dk_. /14/ 
Cii(Z),.Vp(si,si) +411 J-2E k_z-:.-·i( yl-t !_: 

m2 

7 
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IlapuuanbHYJO rapMOHHKy BOllHOBOH liJYHKI.lHH CBB3aHHOrO 
COCTOJIHHJI B HMnynbCHOM npe~CTaBneHHH Haii~eM H3 ypaa­
HeHHJI 

4 ""- k'
2
dk' 

'I' (k,E) ~~ - 17
- J V f (k,k ')'I' f (k ',E)--==.-====:-. 

e E -2E o . k '2 
k v1+--

m2 

1151 

3ueprHB CBB3H onpe~enBeTcB cooTuoweHHeM f= E -2m. Hc­
nonLJYB 1121 a 1151, ~nB '~'e nony'IHM Bbipa:lKeHHe 

N - ) 
~ A i V (k, si 

1'=1 ----·- , N ------'Pf (k,E );:':1- E -2E k 1161 

a KOTopoM Ko3cWJHI.lHeHTbi Ai onpe~enBIOTCB H3 peweHHB 
CHCTeMbi anre6paH'IeCKHX ypaBHeHHH: 

[I +4rrd- 1J(E)]A=0. 

I - e~HHH'IHaB MaTpuua, 

-
Jii (E)= t Vf(k,si )Vf(k,s i) 

o 2Ek-E 

2 
k dk ·---. 

y 1-+ !2 
m2 

1171 

/181 

Co6cTBeHHble 3Ha'leHHB uaxo~BTCB H3 ycnoBHB o6pall\eHHB 
B uynb onpe~enHTenB CHCTeMbi I 17 I. H3 Bbipa:lKeHHB I 161 
nerKO nony'IHTb BOllHOBYIOiiJYHKI.lHID CBB3aHHOrO COCTOJIHHB 
a xoop~HHaTHOM npe~cTaaneHHH: 

1 00 k
2 

dk lJI e ( r, E) = --- J p (k,r) 'I' f (k,E) --==.-- . 
(2rr) 2 0 1 1 lr v + ~ 

1191 

J~ecb Pp(k,r) - penBTHBHCTCKHii auanor c4Jepuqecxoii 
liJyHKI.lHH lieccenB, KOTOpbiH B03HHKaeT H3- 3a TOrO, 'ITO 
a Teopuu Ka~blweacxoro nepexo~ oT HMnynLcuoro npe~­
CTaaneHHJI B KOOp~HHaTHOe OCyll\eCTBnBeTCJI He 4JypLe­
npeo6pa30BaHHeM, a nocpe~CTBOM liJYHKI.lHH f(k~1) , pea-

8 

~ 
I 

' 'I 

I 
' 

I 
J 

)< 

~ 
I 
! 

llH3YIOII\HX 6a3HC 6eCKOHe'IHOMepHOH CepHH HenpHBO~HMbiX 
npe~cTaaneuuii rpynnbl Jlopeuua. )J;nB f HMeeM paJno:lKe­
HHe 

-· 1 ~ k --> - -irm "" ·•-~ 
-· ' - n 1 e kr f(k,r),( -·-) =· r.:-~ (2f+l)i p (k,r)Pe(---). 1201 

m Kr f=O f kr 
02=1. 

B pac'leTax ucnonbJOaanHcb cne~YIDll\He noTeuuuanbi: 
1/ penBTHBHCTCKHii noTeuuuan IOxaabi: 

- -->-• VI v 1 (k, k ') ~ - __!)_ • --- 1 
(217)3 

11 2_< ko-k~)2+(k-k') 2 -; 1211 

21 penBTHBHJOBaHHLiii noTeuuuan Tiioua IMT 1: 

V(ltk'),"·-1 [ At + A2 --]. 1221 
2, 3 2 2 .-2 2 •"" 2 

(2rr J 11 1 -(k0-k~) +(I<-k' r p. ~-(k0-~) + (k-k') 

- -flapaMeTpbi noTeuuuanoa VI !! V 2 Bbi6paubi TaK, 'IT06LI 
a uepenBTHBHCTCKOM npe~ene VI coana~an 6bl ~ noTeuuua­
noM IOI<aBbl c TpHnneTHbiMH napaMeTpaMH, a V 

2 
- c TpH­

nneTHbiM noTeuuuanoM Tiioua. PeJynLTaTbi npe~cTaaneHbi 
Ha puc. 1-3 H B ma6AUijQX 1-4. KaK BH~HO H3 rpaliJHKOB 
S- H P -liJaJ, pacc'IHTaHHbiX ~nB noTeuuuana IOKaabi, 
peweHHB penBTHBHCTCKOrO H HepenBTHBHCTCKOrO ypaBHeHHH 
oTnH'IaiOTCB ue 6onee 'leM ua 5o/o. Aua.norH'IHbiH peJynLTaT 

l /7 I 
~nB liJaJLI S0 6bln nonyqeu a pa6oTe · ~pyrHM MeTo~oM. 
06WHpHbiH l_!HanH3 peweHHH TpeXMepHbiX ypaBHeHHH C no­
TeuuuanoM V 1 , npoae~eHHLiii a /5~ noxa Jan, 'ITO no'ITH ao 
BCeX Cny'laBX peweHHB penBTHBHCTCKHX TpeXMepHbiX ypaa­
HeHHH C 3THM DOTeHUHanoM 3Ha'IHTenbHO OTllH'IaWTCJI OT 
peweHHB ypaaueHHB lieTe-ConnHTepa. O~Hai<o y:lKe y'leT 
a noTeuuuane ~uarpaMM cne~YIOII\ero nop!_~I<a ~enaeT 3TY 
pa3HHI.lY He3Ha'IHTenbHOH. C DOTeHUHanoM V1 npOBO~HnOCb 
TaK:lKe HCCne~OBaHHe CXO~HMOCTH BCeii npoue~ypbl ~nB 

CBB3aHHOrO COCTOJIHHJI H ~nB Ja~a'IH pacceBHHB. KaK BH~­
HO H3 111a6AUij 1 H 2, CXO~HMOCTb ~OCTHraeTCJI y:lKe npH 

9 
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0.1. ~-------------- m 

I 

0.2 f- /· 
I 

0 ~ 

Puc. I. 
le fi.M.I 
gJa3a, - -

'Do. 

3.0 

2.0 

1.0 

0 

~ 

100 200 ELl ,, ·B 

3aeucuMocmb P - rjJa3bl pacce.RHUJI om :mepzuu 
0/IJI nomeHfiUU/IQ J0KU6bl. --- peAJimUBUCmCKQJI 
- Hepe/IJimU6UCmCKQJI f/Ja3a. 

2 

2' 
.,;;;;;;;;'--.;;;;;;.....,._ 

100 200 ---- El4 M"B 

Puc. 2. 3aeucuMocmb S -(Ja3bl pacce.RHUJI om .:mepzuu 
le fi.M.I 0/IJI nomeHfiUa/loe MT I 1 u 1 'I u IOKaebr 12 u 2' 1. 
1,2 - pe/IJIIIIU6UCIIICKUJI (Ja3a, 1 , U 2 '- Hepe/IJimUeUCIIICKUJI 
(Ja3a. 

10 

,, 
1 .1': 

'fJ (1. I fm·~ 

1.0 

0.5 ~ 

5.0 10.0 
'l "'"' 

Puc. 3. Bo/IH06QJI (JyHKfiUJI C6JI3QHH020 cocmOJIHUJI oeyx 
'lDCmUfl 6 306UCUMOcmu 0111 ee/IU'lUHbl omma/IKU6010JJ~eU 'lUCmU 
nomeHfiUaAoe MT, HauoeHHaJI U3 peweHUJI ypaoHeHuu K 
/KpU6ble 1 ,2,3/ U JIJH /KpU6ble 1,, 2 ', 3, 1. 1 U 1 , -
A 1 = 1458,05 M3B, 2 u 2 '- A 1 = 1603,85 M3B, 3 u 3' -
A 1 = 1749,66 MJB. 

Ta6nHua I 

CxoaHMOCTh no 3Hepruu cssau aeATpoHa ansr noTeHuuana IOxaabi u aHalleHHH 
HH3K03HepreruqeCKHX XBpBKTepHCTHK B3BHMOJleACTBHH JlBYX liBCTKU Jlfl51 
noreHuuanos IOKBBbi, Mancftnuera-TRoHa 

Il0'1'6HI.U!811 N '· MaB a, W 

r.JtaBH 6 2,225 

8 2,294 

10 2,304 5,34 

MT IO 2, ?r:tl 5,12 

11 
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N =6. 3ua"'HTenbuoe oTKnoueuue peweHHJI ypasu~HHJI Ka­

JJ.biWeBcKoro OT peWeHHJI HepenJITHBHCTCKOrO ypaBHeHHJI 

JlunnMaua -lllsuurepa, KaK :no BHJJ.HO H3 111a611Uf4bJ 4, ua6-

JDOJJ,aeTCJI JJ,nJJ. BHeMaCCOBbiX MaTpH"'HbiX 3neMeHTOB MaTpH­

I{bl A, rJJ,e ouo JJ.OCTHraeT 40'fo. 3To o6cTOJJ.TenbCTBO TaiOKe 

MO>KeT cny>KHTb yKa3aHHeM Ha Ba>KHYJO ponb penJJ.THBHCT· 

CKHX JciMl>eKTOB B MHOrO"'aCTH"'HbiX CHCTeMaX. -
C noTeunuanoM V2 uccneJJ,osanocb noseJJ,euue xapaK-

TepucTHK CBJI3aHHOrO COCTOJIHHJI. B 1/la611Uij€ 3 DOKa3aHO 

BnHJIHHe penJJ.THBHCTCKHX 3ciMl>eKTOB B 3aBHCHMOCTH OT se­

nH"'HHbl OTTanKBBa.JOllieB "'aCTH DOTeHU.Hana Ha BenH"'HHY 

3Hepruu CBJJ.3H. Ha6rrwJJ,aeTcJJ. 3Ha"'HTenbHbiB poeT penJJ.-
r--1 . 

THBHCTCKHX 3ciMl>eKTOB DpH cpaBHHTenbHO nnaBHOM yse-

nH"'eHHH oTTanKHBaHHJJ.. Ha puc. 3 noKa3aua sonuosaJJ. 

~YHKU.HJI CBJJ.3aHHOrO COCTOJIHHJI B r -npe}J.CTasneHHH. KaK 

H JJ,nJI 3HeprHH CBJI3H, pa3HOCTb BOnHOBbiX ~YHKU.HB /pe­

nJJ.THBHCTCKOB H uepenJITHBHCTCKOB/ B MaKCHMyMe B03pa­

CTaCT C poCTOM OTTanKHBaHHJI. flpH"'eM uepenJJ.THBHCTCKaJJ. 

BOnHOBaJI ~YHKU.HJI 6biCTpee "BbiTanKHBaeTCJI" H3 o6naCTH 

JJ,eBCTBHJI DOTeHU,Hana, "'eM penJJ.THBHCTCKaJJ., KOr,IJ,a OT­

TanKHBaHHe B03pacTaeT. 

PaccMoTpeuue pacceJJ.HBJJ. B noTeuu.uaneV2 o6uapy>KusaeT 

3Ha"'HTenbHOe BnHJJ.HBe penJJ.THBH3Ma: 

( 8 :e.n -8~epeJI ) /8 :epeJI = 2 5% 

npu E = 100 M3B /eM. puc. 2/. 
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