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1 . B eeOe Nu e 
' 

B npe)l. bi.ll.Y~Hx 
I I 2 1 

c oo6~e HH51x · ' 6wna paccMo T pcH a 

npOC Te HllJa 51 T p e xYa CTH'iHa 51 CHCTeM a - C B51 3aHHO e COC T O.IIHHC 

C HyneBbJM nonHbJM y r nOBbiM MOMeHTOM T p e x fi e ccnHHOBbiX 

T O}f()l.eCT BeHHbiX 'iaC T HU. , B 3 aHMO)l.eHC TBYJO~HX T OnbKO B 

OT H O CH TenbHbiX s -cocTO .IIHH.IIX. B 3 TOM c n y 4ae T pcxYa C T H4-

H a .R BOniiOBa.R <fJyHKU.H.II 111 ( r •l , ('• I ) JaBHCH T OT r
1 

, (I I H 
• • 6 y r n a M e }f()l. y r I H (I I H cne)l.yiOY:\~M 0 pa 3 0M Bblpa }f(a C T C.II 

Y e pe 3 <fJyHKU.HIO K a H a n a ,b( r , f1 ) · 

111 ( r • , r~ ) = · '' ( r , (1 ) ~ ' ,;, ( r , (I ) ~ ,!J ( r· ~ (1.., ) , 
I I v· I I 2 2 ;, ·• / I / 

r)l.e ri , f.; ;- K _?
1
0 f 9 HIIaT bl JIKOfiH ( j -1,2,3 ). 

B p a 6 oTa x · · npe )l.nonaranocb, 'I TO napHbJ e s - B 3 a-

HM O)l.e itc T BH.II Y a C T HU. OllHCbJBaiOTC.II MO)l.en biO rpaHH'iHbiX yc

nosu u / M . r .Y.j 6 e3 BH e rnHero noTe Hu.ua n a , KOTo p y JO <fJop

M an bHO MO}f(H Q Bbipa3 H T b B BH)l.e y c nOBHH )J.n .ll S - KOMllOH e HT 

BH e Macc oBbiX .ll.B yx y a c T H'IHbiX BonHOBbiX <fJyHKU.HH ,;, (r, Z )l 11: 

1/J ( r , Z ) = O, r ,. c 
k 

c _d_ [ r t& ( r , Z )] 
d r k •=•· + 

= f[ r t/1 ( r , Z )] 
k 

k 

/2/ 

r = <' + 
/3/ 

r )l.e p a )l.uyc r paHH'iHbiX ycnoBHH c H no r apu$MH'iecKa.R npo

H3BO)l.HaH f ue JaBHC.IIT OT 3Hepruu Z( Z ~ k 2 ) H .HBn.HIOTC.H 

napaMeTpaMH MO)l.enu . l>binO noKaJaHo / I I , 'ITO B 3TOM 

cnyyae Tpex'iaCTH'iHOe ypaBHeHHe llipe)l.HHr epa TO'iHbiM 
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o6pa30M CBO,l].HTCH K O,l].HOMepHOMY HHTerpanhHOMY ypaBHe

HHIO /ypaBHeHHe /28/ pa60Th/lf /, MeTO,lJ. nony'lt!HHH KO

TOporo OCHOBaH TOnhKO Ha HCDOnh30BaHHH ycnOBHH /2/, 
/3/. B pa6oTe/S/ :no ypaBHeHue 6hmo peweHo ,lJ.nH JHa'leHHH 

C H f, COOTBeTCTBYIOII.\HX TpHnneTHOMy s - B3aHMO,l1.eHCTBHIO 

HeHTpOHa H npOTOHa. ,lJ;nH 3HeprHH CBH3H Tpex TO)I(,lJ.eCTBeH

HhiX 6o30HOB 6hmo nony'leHo JHa'leHue Eo= 7, 70 M:JB, 
KOTOpoe cymeCTBeHHO OTnH'IaeTCH OT 3Ha'leHHH EO= 
= 12,69 M:JB, HaH,ZJ.eHHoro B pa6oTe

161 
,ZJ.nH TOH )l(e MO,ZJ.enh

HOB 3a,ZJ.a'IH H ,lJ.Rll Tex )l(e 3Ha'leHHH napaMeTpOB c H f He

nocpe,ZJ.CTBeHHO H3 ypaBHeHHH <l>a,ZJ.,ZJ.eeBa /
3 / ,lJ.nH 4JyHKI.J,HH 

KaHana t/J( k, q) B HMnynhCHOM npe,ZJ.CTaBneHHH. 3TO 6onhlliOe 

paCXO)I(,lJ.eHHe HHKaK Henh3H 06'hHCHHTh paJnH'IHeM B MeTO,lJ.aX 

pellieHHH COOTBeTCTBYIOII.\HX ypaBHeHHH, H He06XO,lJ.HMO ,l].O

DOnHHTenhHOe paCCMOTpeHHe 3a,ZJ.a'IH ,lJ.nH llO,lJ.TBep)l(,lJ.eHHH 

Toro unu HHoro peJynhTaTa. TaKaH B03MO)I(HOCTh B03HHKa

eT, Ha Halli B3rnH,l1., ecnH npHMeHHTh MeTO,lJ., pa3BHThiH B 

pa6oTe /I I, K ,ZJ.ByMepHoMy ypaBHeHHIO <l>a,ZJ.,ZJ.eeBa, 'ITO TaK)I(e 

ll03BOnHeT, KaK 3TO llOKa3aHO B / 2 / , TO'IHhiM o6pa30M 

CBeCTH ero K O,lJ.HOMepHOMY HHTerpanhHOMy ypaBHeHHIO 

HHoro BH,ZJ.a, qeM ypaBHeHue /28/, nonyqeHHoe B/l/ He

nocpe,ZJ.cTBeHHO H3 Tpex'laCTH'IHOrO ypaBHeHHH lllpe,ZJ.HHrepa. 

2. Moout}ju~upoeaHHoe ypaeHeHue c:Paooeeea 
e MoOeJZu zpaHUttHbiX yc;zoeui1 

HH)I(e paCCMaTpHBaeTCH CBH3aHHOe COCTOHHHe Tpex 

TO)I(,ZJ.eCTBeHHhiX 6030HOB llpH ycnOBHH, 'ITO nonHhiH yrnOBOH 

MOMeHT CHCTeMhl paBeH Hynro H 'laCTHI.I,hl B3aHMO,lJ.eHCT

BYIOT TOnhKO B OTHOCHTenhHhiX S - COCTOHHHHX. B pa6o

Te / 2 / 6hlnO llOKa3aHO, 'ITO ecnu B3aHMO,IJ,eHCTBHH 'laCTHI.J, 

onuchmaroTcH M.r. Y. /2/, /3/, To H3 ypaBHeHHH <l>a,ZJ.,ZJ.eeBa 

B KOOp,lJ.HHaTHOM npe,D.CTaBneHHH/
7 / cne,ZJ.yeT, 'ITO 4JyHKI.J,HH 

KaHana t/J(r, p) B /1/ HMeeT BH,lJ.: 

r,ZJ.e 

4 

tjJ ( r, p ) = _j_ [ 0 ( c- r) A (r, p) + 0( r-c) ¢ (r, p)], 
4 rrr p 

O(x)=l, x "0, O(x),O, X ( 0, 

/4/ 

2 "" i yE r 
<ll ( r , p ) = -;,- J q dq e q sin qp Y ( q), 

E =E- l._q2 
q 4 , 

/5/ 

E- nonHaH 3Heprux cucTeMhi. 

B o6nacTH r<c 4JyHKI.J,HH A(r, p) Y.l1.0BneTBopseT HHTer

panhHOMY ypaBHeHHIO, KOTOpoe, cornaCHO I ·21 , HBnHeTCH 

cne,lJ.CTBHeM ycnOBHH /2/ H llpH BBe,l].eHHH HOBhiX nepeMeHHhiX 

R, a 

r~Rsina, y3R cosc1 
p= 2 

npu 4JuKcupoBaHHOM R o,ZJ.HoMepHo: 

77 2rr 
min ( ......- 1 11 ---a) 

.) ' :1 

O(c-r)[A(R,a)t--4 f da '0 ( c- R sin a ')A(R,a ') l= 
v 3 

1 .!!_ -a I 
3 

=-O(c-r)F(R,a), /6/ 

F(R,a)~_i_ 
\3 

TT 2 TT 
min (-+a ,---a) 

3 3 

f da'IJ(Rsina'-c)<ll(R,a'). 
I TT I :3 -a 

/7/ 

BTopoe ypaBHeHue ,ZJ.n» 4JyHKUHH A( R, u) B /4/ ~ 
Y(q)B /5/ BbiTeKaeT H3 COOTHOllieHHH /ll/u/12/pa60Thl 

12
: 

Y() 2 -i .. yE 
q = -e q 

" 
-icyEq 2c 

Fq'2dq' T(q,q' )e icyEq' Y(q')-
0 

. c 
aresin--

-v 3 _e ___ f R dR 
R 

J d a A (R , a) I F 
0 

( q, R) + 
0 f-icyE- c 

q 
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+5_j (qp )o[O(;. -a)sin(...!.+a)+O(a-~)sin(~-a)-~1-
RO 0 o 3 6 3 R 

r.ne 

_....£.j (qp )o(sin!E...-a!-~)1 
R O o 3 R ' 

p
0 

= :1J. v' R2~ 
2 ' 

+I 
c J dx T(q,q')= -f---ic_y'_E~ -1 

cos p2 c - f j 0 ( p2 c ) 

q2 + q, 2_ q q, X - E 

X [ cos p I c - i c v' E q , j 0 (p I c) ], 

2 2 1 ,2 , 
PI=q +-4q -qq x, 

2 1 2 ,2 , 
p =- q +q - qq X 

2 4 

/8/ 

X 

191 

«<>yHKU.HH F0 (q, R) s l8loTJJH'IHaoTHynJITOJJLKOBo6nacTH 

y'3 1 . c . 13 1 . 
-- cos a - - stn a < - < ..:i...:!.. cos a + - stn a 
2 2 R 2 2 

1101 

H HMeeT BH,IJ, 

2 
Fo(q,R)=fio(qpo)-] ~ jl (qpo). 

Po 
1111 

llpu R<c , cornacuo 171, F(R, a)- 0 , H ypaBHeHHe 
161 HMeeT Heo,IJ,HOJHa'IHoe peweHHe lcllopMyna 1251 Hl pa-
6oTLI 121 I, B cooTBeTCTBHH c 'leM cPYHKU.HJI KaHana 141 
TaK:>Ke 6y,neT HeO.IJ.H03Ha'IHa: 

r.f(r, P) = x(R)(R 2 -2r 2
), 2 4 2 R=yr +-p <c, 

3 
1121 

6 

r.ne x(R) - npoH3Bom.HaJI cPYHKU.HJI oT R . 3aMeTHM, 'ITO 
HeO.IJ.H03Ha'IHOCTL peweHHJI ypaBHeHHJI 161 B o6nacTH R<c 
HHKaK He BllHJieT Ha BH.IJ. ypaBHeHHJI 181 H HeCylll,eCTBeHHa 
npH onpe,IJ,eneHHH llOllHOH Tpex'laCTH'IHOH BOllHOBOH cPYHKU,HH, 
TaK KaK, cor nacHo 111 H 1121, npH R<c 6y.neM HMeTL 
'l' (t, p) =0, T.e. snonHe onpe.neneHHoe 3Ha'leHuesonHosoii: 
cPYHKU.HH 111. B o6nacTH R>c F(R,a) =/0, H ypasHeHHe 161 
HMeeT O.IJ.H03Ha'IHOe peweHHe. B pa6oTe 121 3TO ypaBHeHHe 
peweuo auanHTH'IeCKH H npuse.neHLI JIBHLie BLipa:>KeHH}I .nn}l 
A(R, a) lcllopMynw I 191 - 1241 I, co.nep:>Kamue cPYHKU.HJO 
¢l~r , p) 151. fiO.IJ.CTaHOBKa 3THX Bbipa:>KeHHH B ypaBHeHHe 
181 npHBO,IJ,HT ero, cor naCHO 151, K O,IJ,HOMepHOMY HHTerpaJJb-
HOMY ypaBHeHHIO ,IJ,Jl}l O,IJ,HOH cPYHKU,HH, KOTOpOe MO:>KHO 3allH

CaTb B BH,IJ,e: 

r.ne 

tjl(q)= .l/"qq'dq'[T(q,q')+ V(q,q')]\J'!{q'), 
"o 

i ryE 
tf,(q)=qc ·' 'I Y(q), 

V(q,q'}- ___ !_ __ -=--! U
1
{q,q') t ll

2
(q,q')], 

q' [f -icy E ,1 ] 

2 

1131 

/14/ 

3 
lll (q~q')= -2 

-~·· 4c 'v .> [ 

[ R dR R cosao 
(' 

cos4K 
--ofR)

0
-jo(qe0 ) + 

sin4Ko F (qR)JF (R,q'), 
+---~-0, I 

Q(R) 
/15/ 

2c - E (q R) 
U

2
(q,q' )= J RdR l y'6 - 0--' ---F2 (R,q')+ 

2 . ( 11 ) -c Stn y +-
y'Y o 4 

7 



-- F0 (q,R)siny0 ___ 4_c __ 
1
· (qp )]F (R,q')l, 

+[ y6 ----------~- Rcosa
0 

0 0 
3 

sin ( y0 + 4 ) 

. c 
a

0
"' arcstn --, 

R 
rr 4 ( ") 

K o = 2 - ao' Yo = V 3 ao- -6 ' 

. 4 
stn(4 + ~Ko 

Q (R) = ___ .:::1_1__ __ 

4 
sin(4- fl)K~ 

-----
4 + _4 

v3 
4 4- -= v3 

rr/2 4 F1 (R,q)= I da G(R,q,a) sin-(-~ -a) 

ao v3 2 

F2 (R ,q) = 
2rr 

rr/2 4 I da G(R,q,a) sin-==..( 
2
" -a), 

3- -ao y3 

~3 (R,q) = 

2rr --- ao 3I daG (R,q,a), 
ao 

iyE (Rsina-c) y3 
G(R,q,a) = e q sin(--qRcosa). /16/ 

2 

Ypaaueuue /13/ cne~yeT paccMaTpHBaTh KaK MO~H~H
uHpoaauuoe ypaaueuue cl>a~~eeaa ~nH cny"'aH, Kor~a B3aH
Mo~eifcTBHH "'aCTHI.l OITHChiBaJOTCH M. r. Y. 6e3 BHeUIHero 
ITOTeHuHana. Ero BhiBO~ OCHOBaH Ha HCITOnh30BaHHH TOnhKO 
~BYX"'aCTH"'HbiX rpaHH"'HbiX ycnOBHH /2/, /3/ H B 3TOM 
OTHOUieHHH OHO CYII.leCTBeHHbiM o6pa30M OT nH"'aeTCJI OT 

8 

1 ., 

l,J 
} 

ypaBHeHHH pa6oT /B, 91, npH nony"'eHHH KOTOpbiX OKa3aJIOCb 
He06XO~HMhiM BBeCTH ~OITOnHHTenhHble rpaHH"'Hble ycnOBHH 
~nH ~YHKI.lHH KauanoB H npoH3BOnhHhiH TpexqacTH"'HhiH na
paMeTp. KaK BH~Ho, KoppeKTHhiH y"'eT ycnoauif /2/, /3/ 
ll03BOnHn nony"'HTh TO"'HbiM o6pa30M ypaBHeHHe /13/, KOTO
poe fie 3MO~enhHO Ha Tpex"'aCTH"'HOM YPOBHe H O~HOMepHO 
B OTnH"'He OT HCITOnb30BaHHOrO B pafioTe/6/ ~ByMepuoro 
ypaBHeH8H <l>a~~eeaa/3 / B 8MITynhCHOM npe~CTaBneH88 ~nH 
Tpex TO)I(~eCTBeHHhiX 6030HOB C y"'eTOM TOnhKO S -KOMITO
HeHThl ~BYX"'aCT8"1HOH t -MaTp8l.lhl, COOTBeTCTBYIOII.leH 
M.r.Y. 3aMeT8M, 'ITO 83 Bblpa)l(eH8H /9/ 8 /14/ - /16/ 
cne~yeT: 

T(q,q') =T
2

(q',q), V(q,q') = · v
2 

(q',q ), 

r~e T 2 (q,q') +V2 (q,q') - H~po anhTepnaT8BHoro o~uo
Mepuoro ypaBHeH8H /3.16/ pa6oThl / 5/, nonyqeuuoro ~nH 
cnyqag M. r. y. /2/' /3/ 83 ~ByMepuoro Tpex"'aCT8"1HOro 
ypaBHeH8H lllpe~8Hrepa 8 OTn8"1aJOII.lerOCH OT yp,aaHeH8H 
/3.15/, BhiTeKaJOII.lero 83 ypaBHeH8H /28/ pafiOTbl' I/, 

Henocpe~cTaeuuoe peUieH8e ypaaneH8H /13/ ~aeT ao3-
MO)I(HOCTh onpe~en8Th 3HeprHJO CBH38 E0 =- E Tpex 6o3o

HOB 8 B COOTBeTCTB8H C Bblya)l(eHHHMH /5/, /12/ 8 ~OpMy
naMH /19/- /24/ pafiOTbi/2, 6y~eT O~H03Ha"'HbiM ofipa30M 
onpe~enHTh ~YHKI.lHJO KaHana 1/J(r, p) /4/ B o6nacTu R> c. 
O~uaKo qucneuuoe peUieH8e ypaaueH8H I 13/ CBH3auo c onpe
~eneHHhiM8 MaTeMaT8"1eCK8M8 Tpy~HOCTHM8, o6ycnoaneu
HbiM8 Me~neHHhiM 3aTyxaHHeM H~pa 3Toro ypaaueH8H. IIo
cne~uee OfiCTOHTenbCTBO He ll03BOnHeT llp8MeH8Tb ~n.ll ero 
peUieH8H np.IIMOH cnoco6 Tpauc~opMal.l88 6ecKouequoro 8H
Tepaana 8HTerp8pOBaH8H B KOHe"'HhiH C nocne~yi0Il.l8M 8C
ITOnh30BaH8eM rayCCOBCK8X y3nOB ~n.ll KOHe"'HOrO 8HTepaa
na. ,ll;nH peUieH8H ypaaueH8.11 /13/ 6hln ucnonh30BaH MeTo~. 
Oll8CaHHbiH B pafioTe / 5/8 3aKnJO"'aiOII.lHHC.II B pa36HeH88 
8HTepaana 8HTerp8poaaH8H B /13/ ua ~Ba yqacTKa: 

qo 

1/J (q)= 2_ I qq'dq'[T(q,q') +V(q,q')]!(J(q') + 
rr 0 

+ -1.. J qd(q' 2)[T.(q,q')+V(q,q ')]!(J(q'). 
rr q 

0 

9 



EcJIH DO BTOpOM 8HTerpaJie BBeCT8 HOBYIO nepeMeHHYIO 

x z q' 2 - q ~ 8 t!JopMaJILHLIB Be C e -ax , T 0 llOJIY'I8M ypao

ueuue cJie.n.yiD~ero Ba.n.a: 

2 qo 
«P(q)= - f qq(Jq'[T(q,q')+V(q,q') l«P(q')+ 

TT 0 
1171 

-t .!_ jq~ -ax dx[ T(q,q')+V(q,q')J«P(q'). 
TT 0 

)J,JIH r1 ~ 0 perneuu11. ypaoueHHH I 17 I MO)I(HO noJiy'IHTh c no

MOll.lhiO CTaH)J.apTHOrO MeTO)J.a HCllOJih30BaHHH rayCCOBCKHX 

Y3JIOB Is nepBOM HHTerpaJie - Y3JIOB )J.JIH KOHe'IHOrO HH

TepBaJia, oo BTopoM- Y3JIOBcoecoM e-ax 1. Tor.n.a perne

uue ypaoueHHJI I 131 MO)I(HO paccMaTpnoaTh KaK npe.n.eJI 

npu a ~o perneuuu ypaoueHHJI I 17 I c a fO, onpe.n.eJIHeMLIH 

npH6JIH)I(eHHO no HeCKOJibKHM KOHe'lHbiM 3Ha'leHHHM a . 

)J,JIH onpe.IJ.eJieHHH 3Hepruu CBH3H E 0 Tpex 6o3ouoo H3 

ypaBHeHHH 1171 npH f = -0,253 H c=J,095 r/JepMU, 'lTO 

COOTBeTCTByeT TpHllJieTHOMY s - B3aHMO)J.eHCTBHIO HeHTpOHa 

H npoTOHa, uaxo.IJ.HJIHCL 3Ha'leHHH E 0 (a) .D.JIJI a= 0,025, 
0,050 H 0,075, C llOMOll.lbiO KOTOpbiX onpe)J.eJIJIJIOCb npe.n.eJib

uoe 3Ha'leuue E 0 ~ E 
0 

(0). liLIJia uccJie.IJ.ooaua 3aBHCHMOCTh 

E0 oT napaMeTpa q 0 o ypaoueHHH I 17 I, KOTopLIH onpe.IJ.eJIHeT 

paCllOJIO)I(eHHe rayCCOBCKHX Y3JIOB H KOTOpbiH MO)I(HO C'lH

TaTL B HeKOTOpOM CMbiCJie oapHaU.HOHHbiM napaMeTpOM. 3Ta 

3aBHC8MOCTb H306pa)l(eHa Ha puc. J, OTKy.n.a BH.IJ.HO, 'lTO npH 

q = 2,1 (JepMu ·- 1 E 
0 

HMeer MaKCHMaJILHoe 3Ha'lenue E0 = 
= 9,43 M3B, KOTopoe .IJ.OJI)I(HO 6LITh conocTaBJieuo co 3Ha'le

HHeM E0 = 7,70 M3B, noJiy'leHHhiM o pa6oTe
1

:i 1 npu perne

HHH yKa3aHHhiM Bbillle MeTO.IJ.OM O.IJ.HOMepHOrO ypaBHeHHJI 
I. 

/3.15/, noJiy'laiO~erocJI 83 ypaoueHHH /28/ pa6oTLI · llpu 

COflOCTaBJieH88 pe3yJILTaTOB HeH36e)I(HO B03HHKaeT BOllpOC 

06 OlllH6Ke, CBJ13aHHOB C 3KCTpanoJIJIU.HeH B TO'lKY a =0 
3Ha'leHHH E0 (a), noJiyqaeMhiX H3 ypaoueHHJI I 17 I np8 KO-

B 6 151 - 6 ue'IHLIX a . pa oTe · · c 3T08 u.eJILIO hiJIO perneuo co-

BeprneHHO .n.pyr8M MeTO.IJ.OM aJILTepHaT8BHOe ypaBHeHHe 

13.16/, 'lTO np8BeJio OllJITL K 3Ha'leH810 EO= 7, 70 M3B u 

ll03BOJI8JIO .D.aTb OU.eHKY B03MO)I(HbiX Olll860K HCllOJih3yeMbiX 

MeTo.n.oo L\E= ± 0,15 M3B. C y'leToM :noB: orn86K8 noJiy'leu

HhiH BLirne pe3yJILTaT Eo=7 ,43 M3B o'leHL xoporno corJiacy-
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t 

I 

Eo 
7.50 

7.25 

7.00 l__ __ ___Ji,__ __ ___J___J __ __J ___ --J. __ 

1.5 2.0 2.5 3.0 3. 5 C[ 0 

3aeucuMocm& 3Hepzuu C8.R3U E 0 /M3B/ •pex 6o3oHoe om 
napaMempa q 0 /r/JepMu -I I 6 ypaoHeHUf4 /17/. 

e.TCJI C pe3yJILTaTOM pa60Tbl / 5 / 8 llpOTHBOpe'I8T 3Ha'leH810 

E0= 12,69 M3B, noJiy'leHHOMY o 16 1 Ha ocHooe peweH8JI 

Henocpe.n.cToeuuo .IJ.ByMepHoro ypaoHeH8JI <l»a.n..n.eeaa. 

3. 3aK/l10'leHue 

BLirne 6Lmo noKa3auo, 'lTO ypaaHeHue <l»a.n..n.eeaaoKoop

.n.uuaTHOM npe,nCTaBJieHHH .D.JIJI CBJI3aHHOrO COCTOJIHBJI Tpex 

TO)I(.D.eCTBeHHbiX 6030HOB np8 HyJieBOM llOJIHOM yrJIOBOM 

MOMeHTe 8 llp8 YCJIOB88, 'ITO 'laCT8IJ.LI B3aHMO.D.eBCTBYIOT 

TOJILKO B OTHOC8TeJILHLIX S -cOCTOJIHBJIX, He 8MeeT O.D.H0-

3Ha'lHOrO peweH8JI, eCJI8 B3aHMO.D.eHCTBHe 'laCT8IJ. OflHCLIBa

eTCJI M.r. Y. 121, 131. B pa6oTe/2/ noKa3aHo, 'ITo 83 t!JaKTa 

Heo.n.Ho3Ha'lHOCT8 I 121 c!IYHKIJ.88 KaHana B 3TOM cnyqae CJie

.n.yeT Heo,nH03Ha'IHOCTL peweH8JI ypao8eHRJI <l»a.n..n.eesa /J/ a 

8MllYJILCHOM npe,ncTaBJieH88 llp8 y'leTe TOJILICO S •J(OMflO

HeHThl .D.BYX'IaCT8'1HOH t ·MaTpRIJ.W, COOTBeTCTBYIO~eii: 

M. r. y. llocne.n.Hee o6cTOJITeJILCTBO ueaocpe.n.cTBeHHO CBJI-

3aHo C TeM, 'lTO JI.D.PO COOTBeTCTBYIO~ero .. ByMepHoro ypaa

HeH8JI cl»a.n..n.eesa HMeeT 6eCKOHe'IHYIO HOpMy/ 10/qyo CTaBHT 
' no.IJ. coMHeuue pe3yJILTaT Eo = 12,69 M3B, nony'le8HLIB a 
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pa6oTe;r.: rrpu perneuuu .nayMepuoro ypaaueHH.H 

<l>a,IJ,,IJ,CCBa MaTpH'IHhiM MCTO,IJ,OM. 3TOT pe3ynhTaT onpaB,IJ,hi

BaCTC.H CChlilKOH Ha pafioTy/IO/, B KOTOpOH paCC'IHThiBaeTC.H 

:meprH.H CB.H3H TpHTH.H ET ,IJ,il.H IIOTCHl.J,Hana llp.HMOyronhHOH 

<fJopMhl C KOHCl.JHhiM OTTanKHBaTCilhHhiM KOpOM V O H pac

CMaTpHBaeTC.H rrpe.nen ET npH V o->"", KOTOphiH OKa3hiBaCTC.H 

coarra.naKlll.I,HM co 3Hal.feuueM ET , nonyl.faKlll.J,HMC.H uerro

cpe,ncTaeuuo rrpu perneuuu ypaaueuuii <l>a.n.neeaa c TeM )I(C 

IIOTCHl.J,HanOM IIp.HMOyrOilhHOH <!JopMhl H fieCKOHCl.JHhiM OTTan

KHBaTCilbHbiM KOpOM /II/. TaKOC OIIpaB,IJ,aHHC Ka)I(CTC.H HC

yfie.D.HTCilbHbiM, TaK KaK MO,IJ,Cilh TBep,noro KOpa .HBil.HCTC.H 

l.JaCTHbiM cnyqaeM M. r. y. rrpu f-> "" B /3/' 'ITO npHBO,IJ,HT' 

a qacTuocTH, K ucl.fe3noaeHHKl B Fn(q,R) /11/ uau6onee 

Me .nne uno Ja TyxaKlll.J,e ro qneua c q j 1 ( q e 0 ) . 3To o6cTo.H-

TCilbCTBO CYil.J,CCTBCHHhiM o6pa30M MCH.HCT BH,lJ, .H,lJ,pa ypaBHC

HHfl I 13/, u rrpe.ncTaBnfleTCfl 6onee norH'IHhiM ucrronb30BaTh 

MO,lJ,Cilb, rrpe.nenbHhiH 

M.r.Y. c Konel.fnbiM r 
aapHaHT KOTOpOH COOTBCTCTBYCT 

I 12 I 
a /3/. B pa6oTe · 6hina pac-

CMOTpeua MO,IJ,Cilh, COOTBCTCTBYKlll.J,afl 3aBHCflU~eH OT 3HeprHH 

norapH<iJMH'ICCKOH IIpOH3BO,IJ,HOH f B ycnOBHH /3/ ,lJ,il.H 

MaccoBbiX aonnoBhiX <!JynKU.Hii ( Z = E = k 2 ): 
2 

f(E)=f
0

- yc E. 

llpH 3TOM OKa3anOCh, 'ITO B cnyqae yo/0 ,IJ,il.H BbiiiOnHe

HHfl ycnOBHfl OpTOrOHailhHOCTH MaCCOBhiX BOilHOBhiX <fJyuK

l.J,HH Heo6XO,lJ,HMO OTKa3aThCfl OT ycnoBH.H /2/. TaKOH 

MO,IJ,CilH COOTBCTCTByeT HCKOTOphiH 3aBHC.Hil.J,HH OT 3HeprHH 

IIOTCHl.I,Han, ,IJ,CHCTBYKlll.J,HH B ofinaCTH r S. C , rrpe,nenhHa.H 

<fJopMa KOTOporo IIpH y->0 COOTBCTCTBYCT M.r.Y. /2/ H/3/ 

c f ~ const . Jl.n.H 3Hal.feuuii y t 0 pernanHCh ypaaneHHfl <l>a.n

.neeaa .nnfl Tpex 6o30HOB H 3aTeM OThiCKHBanc.H rrpe.nen 

E 0 .nn.H y = 0. TaKHM rryTeM a 
12 / 6hlno rronyqeuo 3Hal.feuue 

E
0
= 9,1 M:1B, 'ITO npu yl.feTe ornu6KH JKCTparron.HU.HH a 

TO'IKY y=O, ou.euuaaeMyKl B 
112 

· KaK .\E = ±1,2 M:JB, B 

6onhlllCH CTCIICHH IIO,IJ,TBCp)I(,IJ,aeT BhllllCIIpHBC,IJ,CHHhiH pe3ynh

TaT E
0

= 7,43 M:JB H peJynhTaT ·:;', l.feM pe3ynhTaT pa-

6oThi / 61 

B 3aKni01.feHue aaTop Bhipa)l(aeT rny6oKyKl 6naro.nap

HOCTh 11.11.lllenoHl.J,CBY H H.lO.lllHpHKOBOH 3a l.J,CHHhiC KOH

cynhTal.J,HH IIpH BhlflOilHCHHH l.JHCilCHHhiX paCl.JCTOB. 
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