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) nnR ~~~ 2 _(29) a •---- a 

y- 1 

IO 

t' 

! 

nycTb Tenepb U O 

8v 
u 0 

v + 1 

• np11 

u 
, a .. -

2v(• 

3aBHCI!MOCTb rpynnOBOA CKOpOCTH 

DI!CnepCIIOI!HbiX KpRBhlX ~ 
rneau!I ( 23) 11 ( 28) : 

du 

(~) 
du 

TaK KaK a(u 0 ) < 0 11 8
11

(u 0)>0 

Jr 
1,11.-----

0 

38BIICHMOCTb rpynnoBO A CKOpc 

{3¢~ 1. 

B. Cny 

PaccMoTpiiM nllcnepcHoHuoe y 

nonOJKHM a a 0 , npR 3TOM {3 ¢ 

pacna.naeTCSI H8 .llB8 Be38BRCBMb1X 

p830B8HII II 38nHCbiB8eTCH cnenyiODIII 



830BOA CKOpoCTbiO 

(28) 

~ 

2 8 +_2 __ uo 
- " 8" -... -(-... -+-1-)8-~ 

I' > 1 • 3To 0 6 CTORTeiTbC TBO 

Jlna nocne~aax n p a ,B ¢ ~ 1 

.OTOpbiX ,8 r < 0 , T.e. B p a c-

teT p H'Ui bre BOITHbi 
/ 2/ 

: TH (28). nyCTb u 0 ~ 0. To~-

~ 

.B.r • ~ In 2 n nll " = 1 ; 
4 ·yuo 

~nll 
" ~ 2 _(29) 

J 

n yCTb Terrepb 

u 0 

" + 1 

• npa 8 TOM 

, a .. - u ~ [ (1'+2) ~ 21'(1'+ 2) 
--lL_ 1+ ___ J , .B r - 1 -
2"(,.,+2) (1'+1)u

0 
u

0
( v + 1) 

( 30) 

3 aBH CH M OCT b ~pyrrrrOBOA CKOpOCTH OT 

n acnepc HOH HbiX KPHBbiX ~ 
llleHHH ( 23) H (28); du 

u n p a 

npa 

" • 1,2,3 ~aaa H4 pac . 3. Haxnoa 

He~py~HO Ba ATH, HCITOITb3y H COOT HO -

(~) 
du Pq,= 1 

Tax xax H 
1 TO 

D 

oh 
(2 + 8 ,., ) 

u a 8 
0 " 

~ < 0 ~llH BCex 3HB'IeHH A 
du 

p H C , 3 
3aBHCHMOCTb ~pynnoBOA CKOpoCTH OT n a paMeTpa 

.Bq, ~ 1. 

B. Cnyqa~ oTceqxa ( a • 0 ) 

( 31) 

PaccMoTpHM nac nepcaoaaoe ypaaaeaae ( 20) ~nll cnyqaR 6 LicTpbix BOna ( ,B ¢ > 1 ) • 

nonOJKHM a Q 0 1 llpH 8TOM {j .L~ - Y~ ~ 1 , y~ .. . y~-1 R ypaBH8HH e (20) 
'I' l ~ 0 

pacna~aeTCR Ha 1188 He38BHCHMbl X ypaBH8BRR, K8JKJI09 R3 KOTOpblX ITOCne H8Cll0lKHbiX npeo6· 

p83 0 BaHH ri 3 8ITHC b iB8eTCR Cll&IIYIOinHM 06pa30M: 

II 



... 

K~(y) J ~( u) 
0 --- + = 

y K ..,(Y) u J.., (u) 
(32) 

H 

Y Kv+l(y) 
- uJ.,+£u) = 0 (33) 

K..,(y) J ..,(u) 
, 

• 
rJie y = u - u 

0 

PemeHHe ypaaHeHHA (32) H (33 ) onpeJienHeT ycnoaHe oTceqKH JI/lH ocHoBHOfi H Bbtc-

rnHx rpyrrrr oonH M, xpoMe Taro , noasonseT aas6onee ecTeCTBeHHhiM cnoco6oM esec TB ~tnac-

cn<jlHKBUHIO 3TH X aonH. YpaBH9HHe ( 32 ) cooTBeTcTsyeT r e 6pHJIHhlM HE 
Vm 

eonaaM , rne 

m - HoMep rpynnht 3TH X BonH. AlfanorHqHo ypaBH9HHe ( 33) onpeJienHeT Knacc rH6pHJIHbtX 

E H"" BO/lH, npR'<9M 
n - T810K9 HOM9p rpyUITb! 3TOrO K/lBCCB. PeweHH9 Jl/lH OCHOBHOA 

HE., 
1 

u ( u
0 

J MoJKeT 6btTb Ha Ane Ho Ha ypasHeHHH ( 32 ) n pu uaMeHeHRH napa -

a npeJl9/l8X 0 ~ U O < - • npH 3TOM U M9HSI9 TCH OT Q JlO {3 VI , rJie 

rpynnhi eonH 

MeTp8 u 0 

f3 Vl - nepBblfl KOp9Hb ypaBH9HHH j '.., (/3) = 0 • 0CT8/lbHbl9 rpyn nhl B0/111 
HE ..,., nony-

q:aJOTCS1 H3 TOrO >K.e ypaBR9HHR 1 HO eenHq:HH bl 

npeJienax aJim-t~u < {jvm a vm-I "S._ u < oo 

WH9 KOpHH ypa BH9HHfi J .,(a)= 0 H J'., (f3) = 0 

ypaBHBHHH (31) npH B8pH8llHK n a p8M9Tpa 

U H u B 3TOM cny~ae H3M9H~IDTCH B 
0 

, rne a 
Vm-1 

fpyniTbl BO/lH 

H /3..,., COOTB9TCTBy .tO-

EH.,D HSXO.lUlTCH M3 

B HHTepeane T n. ~ U O < oo 1 8 U M€HSI€T-

est oT r n JJ. o an , rne RB1THeTCR H8 H M9HblUHM B03MO>KHbiM peUleHH9M ypaBH9H'H SI 

(31) Jl/l!l n - <:ll! rpynnbl , npn'<eM f3 n < < a • C yaenHqeHneM HoMepa rpynnhl 

Be1TH'IHH8 T 
0 

_., a • Ha p H c . 4 noKa3BHa 38BMCHMOCTb u (u0 ) npn fJ 4> ~ - H " = 1 

Jl/lH pHJ18 rpynn n!6pBJlHhiJI. BO/lH oiJoHX K/l8 CC0 1l 

(I-HE
11

, Ila -EH
11

, 116 -HE
12

, 1ll a-EH
12

,111 6 - HE,. ) . 

3aMeTK M
1 

"'TO SOnHhl OCHOBHOit rpynn hl llnSI 38A8H H blX 3 H 8 Y.eHK'A napaMeTpa U O B 3BBMCJf-

MOCTH OT 'ISCTOT bl u MOryT KM9Tb nJ06y10 <joa30BY h> CKO poc n. 0 ~ {3 of> < ~ BJ tCIItMe 

r pyn iTbl BO/lH )lnSI /liOfi blX 3H8'19Hitn U II 
· 0 

u HM 9lOT f!l830BYIO C KOf'OCT b {:J ¢ < ; , 

T .e. SlBnSIIOT CSl 6htCTphlMH SOJ1H8 M M . llMcnepCHOHiihle KpMB hU? np11 J.l =" 1 /ln'St OCHOBHOii rpyn-

Hbt eonu HE II 
llOK838Ht>1 H 8 pHC . 5. 

12 

I ..... 

Ktl 

Ill 

f 

DIK" 

YcnoBxe OTC&'<XR nns 

II 6 -HE 12, Ill a- EH 
12 

o c 

, J 

h 
z--...,.. 

JIZIJI+ 

D 

DHcnepcHoHHhle x pRBble JIJ 

noTOKB 

HaAJleHHhle Bhlpa JKe HRSI nnH 

CB060AHOM xaaane, B x a'leCTBe r 

/3 ,p e 1 , rae S 1 - IIOTO J 

BOJlH 06hi'IHhl8 BhlqRC/l8HH H R yqa 

KOB; 



0 
(32) 

( 33) 

:l BHe OTC91:J:KH JJ.n H OCHOBHO H H B biC-

:: T eCTB9HR biM cnoco 6 0M BBeCTH ltn8C-

rH 6 pHilHbl M HE 
Vm 

BOnHaM, rne 

a e ( 33) onpeaenHeT Knac c rH6pHilHbiX 

ro Knacc a. PeweuHe nnR OCHOBHOA 

•aBHeHH!I (32) DpH H3M9H9HI!H napa-

M9H!IeTCII OT Q llO f3 vI , rne 

nbuble rpynnht BOIIB HE 
Vm nony-

u B 3 TOM cny~ae H3M9HH~TCSl B 

a Vm-1 H f'J .,m COOTB9 T CTBy 10-

nnhi aonH E H Yn H8XO.O. RTCSI K3 

·epaane r a ~ u 0 < oo , a 

B03MO)KR biM pem eHHeM ypaBH9 Hit S1 

ysenHl:JeHMeM HOMepa rpynn bl 

b npR f3 <!> ~ ,, = 1 

•- EH ,111 6 - HE ) , 
12 l8 

U B 3 ABM C Jt-
O 

C KOpoC Tb Q ~ {3 <j> < ~ Bt tC IH K e 

·lOT ljlB30BY IIl C KO J"'CT b fJ cfJ < ; , 

Jl = 1 !lnSl OC HOBHO i'f r py n-

,, 
p B c. 4 

YcnoBBe OTC&'IKB AnSI OCHOBHOII H Bb!CWBX rpynn rH6pHAHbiX BOnH ( 1- HE, t na- EH\a 

ll6 -HE 12,IIla- EH 12 , Ill6- HE
11 

)~ 
lr-----.-----.-----,-----,-----,-----, 

pH c . 5 

llHCD8pcHOHHb19 KpBBbl& AnSI OCHOBROI! rpynnbl BOnR v • I ) 

noTOKB aueprHB A DH OCHOBROI! rpynnbt BOIIB 

HaltA&HHble Bblp&JK&RI!!I nnH none!! D03BOnH JOT Bbt'IHCnBTb nOTOKR aueprHH B nna3Me H 

CB060AHOM KaHane. B K a'leCTBe DpHMepa Hai!AeM OTHOW9HHe DOTOKOB 3 HeprHH JUL DpH 

s.. f3 cp • 1 , rAe S t - DOTOK B CBOOOAHOM KaHane B S II - DOTOK B nna3Me. npoH3• 

BOllS! 06bl'IHbl8 Bbi'IBCn&HH!I H Y"<HThtB&SI COOTHOWeRHe ( 25) 
1 

nony'IRM AnSI OTHOWeRBSI DOTO.i. 

.s:oa; 

13 



2 
uo 

+ 

~ = 2(v+ 1)(v+ 2)( 2 + 8 ) 

sn 2 u -
8 v(2+8vXv+1) 

PaccMoTpHM .o.aa Kpal\uux cny'la!l : u 0 << 1 H 

aa11 (29), ua A.o.eM 
s 1 I s

11 

H S/ s11 = 

AeanorH'IHO .D./1!1 u o >> 1 HMe8M 

= -

-

8ln _ 2_ 
yuo 

v+1 

V-i 

2 
2 u 0 

u~(2+8v) -(1+_2_) 
2v(v+ 1) a; av 

(v + 1) 

uo » 1 • npu u 0 << 1 

Llnll v= 1 

Ltnll v > 2 • 

.D./lSI v ~ 1. s
1

/ S11 = 
v(v + 2X3v + 1) 

(32) 

H3 ( 32), y'IHTbl-

Ha pRe . 6 noKaaaua aaBHCHMOCTb S 1 / S11 oT u 0 .D./lSI 
v = 1,2,3. Hanpaeneuue noTO-

Ka 3HeprHH B nna3MB RpOTHBO/lOilO* HO $ aaOBO I\ CKO pOCTH, 

s!Jso 
-lO ..--

_,.,I \ : I 7/ I I I 

0 2,S .!,0 ~<.a 

p H C. 6 

0THOlll9HHe OOTOKOB 3Hepr HH K.8H8n-n n 83M8 n pH f3 .p I. 

auyca 

.o.'l<yca 

Ceo6o.o.ub1A Ka uan B orpaHH"'BHHOil nnaaMe 

P accMoTpHM Tenepb Mo.o.enb nna aMeHuoro eonHoa o.o.a e BH.D.e cao6o .o.uoro Ka Hana pa-

a 

b 

B H30 T poiiH On n na3 Me, o r paBH"'8HHOA MeTa.nnH 'If8 CK H M nO Jl biM UHnBHJl.poM pa

Bbtp3)K9HR Sl n n H KOMITOH9HT nonei:% B 1UlH8n e T8K J1e iK9 K8K K n n R npenblny-

meA Mo.o.ena (eM. ( 19 )) . 

14 

fianee BBB.D.eM $yHXURH 

.... I( 

I 
Iv(k 2 b) 

'~'ov<k2b';2p)= Iv<"k,;P) 
K 

~.0. (k 2 b. k 2p) /
I~(k 2 b} 
Iv(k 2P) 

K' • 
K v1 

.D./1!1 XOTOpblX CRpABB.D./lHBbl cne.o.ymm 
~ 

a 'I' ov 

a ()2p > 

v ~ 

'I' -'I' ov tv 
k2p 

Tor.o.a npo.o.onbBble KOMnoaeHThl non 

rpaHB'IHble ycnoBHSI, B cne.o.ymmeM 1 

'I' 
a o 

E =(p+Tq)' 

rile p- a q - ROCTOIIHHbiB. nor 

paJKaiOTC!I 'lepea npo.o.onbHbte e coo1 

.D.aBTC!I ypABHBBHIIMR (I7), npaqeM I 

cne.o.yiOmHM o!5paaoM : 

'I' Q - I-·y 2 'I' tv (b, a) 

- "'--y2 ov(b,a) 

JV+I ( 

·y I J v 

fiucnepCHOHHOB ypaBHBHHe npH 3TOM 

.o.enu. HeTpy.o.uo noKaaaTb, 'ITO npu 

ypa BHBHHB .D.n!l .o.a HHOI\ MO.D.BnH ne pexc 

.o.enu. lle i!CTBHTB/lbHO, Y'IHT btBa!l, 'ITO 

onpe.o.en!IIOTC!I Bbtpa JKe HB!IMH Iv(x) = 

K # (:z) a - ..j ....!!.._ e-: nony"'HM COOT BeTr 
v 2x 

uo My cooTuowe HB!IMH (I Sa). 

npu aHB/lH39 3TOfi MO!Ie/lH I 

lln11 3Toro nona ra11 B ypaBHBHHH 



,) - ( 1+ __:__ ) 

~.: 8" 
(32) 

f1pH u
0 

« H3 ( 32). Y'IHTbl-

"= 1 

?: 2 • 

" = 1,2,3. HanpasneHHe noTo-

I. 

HoA nnaaMe 

a B BRAe cso6ou aoro xa uana pa

nnHWJe C KK M n0 11 biM UHnHH.n po M p a

e TAKHe IK B KBK K JJ,n H n peUhJny-

nanee BBe,!leM ~YRXUHH 

K,(: 2b)l 
K,(k:f) 

llllB KOTOPblX cnpaBellnHBbl C!l91lYIOIIIR9 COOTROW9BHB: . 
a II' a.. 

" 
. 

aci>Ov 
" 'I' -II' H 

k2p 
<l>ov <I> (84) a ~2P l kip 

ov lv 
a('r2p) tv 

Tor11a llpOAonhBble xoMnoaeHTbl non" B unaaMe E • H H MOJKHo aanacaT~o, acnonh3yB 

rpaBR'IBbl9 YCilOBBB, B Cll91lYIOWeM BRAe: 

E ~(p+~q) 
k H 

<I> (b,p) 
i ( P ~ + q) .,....o-"----,., 

k ~ ov (b,a)' 

r:t(e p- a q - DOCTOBHllbl9. f1onepe'IHbl9 XOMDOH9HTbl E () , Ep, H() a 
paJKaiOTCSI 'lepea DpollOIIhHbl9 B COOTB9TCTBHH C ( 16), CoOTHOU!9BHe M9JKily p 

(35) 

H Bbl-
p 
H q 

naeTcsr ypaaueaBRMR ( I 7), upa'leM B naauoM cnyqae ~YHXURH 

cnenyromaM o6paaoM: 
H onpenenRroTcR 

JV+I {kJa) 

·Y 1 J v (kJ a) 

nacuepCHOHHOe yp8Bli9HH9 llpH :3TOM HM99T TOT JK9 BHll ( 19), 'ITO H llllR llp9llblllymell MO-

ll9!lH, HeTpynao noxaaaT~o, 'ITO npH a 0 ( T.e. llpH x = k b ... -) nacnepcuoaaoe b ... 2 

ypaaaeaae llllR nauuoll Monena nepexonaT B nacnepcHouaoe ypaaaeuHe llllR npenwnymell MO-

nenx. ne liCTBHTen~oao, Y'IHTblB8>1, 'ITO npa X ... - MOIIH~HUHpOB8HHbl9 ~YHKUHR EeccenB 

o npenenaroTcR BbtpaJKeHBRMR I,(x) = ~ , l~(x) = ~ , K (x) = y ...!!.. e-x 
, - -x v 2rrx ..J7;;r " 2x 

K (x) a - y ...!!_ e , nony'IIIM coo TaeTcTByromull nepexon· <jlyaxuall (36) K suny, n peac Ta aneu-" 2x 
HOMy COOTHOU!9HIIRMH ( J8a), 

T1pu auanaae :3To l! Mon en u M bi o rpa HH'IHMCR cnyqaeM f3 ¢- 1 • 

nn.ll :3Toro rrona ra.ll B y paBH9 HHH ( 20) y ,
2 

= 0 H Y'IHTbi BaR (36), uallneM: 

15 



l =-
.. t 
~(~ 
l i tv 

tv 

-k 2. 
+ -->· 

v + 1 

Ha p•c. 7 (a,6) npencTa&neao peweaae aToro ypaaaeaag nng v - 1,2. 

i.~ .. . I I I I I Ill II 

4 I ~ \l I JR///11 4 II \ I \1 I /II{} I I 

(87) 

2 I • , I ;;Fr74/ 1 I I 2 II I ~ :41 /I I ; I 

Q4 Q8 t 0 0,4 0.8 
Q 

0 T 

p • c. 7a 
p. c. 76 

3&BHCBMOCTb 'I&CTOTbl OT napaM&TpoB nn&3MGHHOrO BOnHOBOA& a) Y • 1, 6) y- 2· 

CnenyeT oTM&TBTb n&e xapattTepable o6nacTB, aa ttoTopble nenaTcg nnocttoCTb (k 2 b , .!.. ) 
"' - b 

B 38BRCHMOCTH OT 3H8'19HHH 
• fing < .< -1 (T,9. <u < .::JL ) ttpBBbl8 k b (_!_) 

~ 2 b 
IDAGIOT OT'IGTnHBO llblp8llt8BBblll MHBBMyM • fing 3H&'IGHBA < , nelK&mBX B HHTepaane 

- 1 < < < 0 
0 

cymeCTBy8T rp8HB'IH08 3H8'19HH9 (....!_) , npH XOTOpoM '18CT0Tbl W B 
b 0 

"'
0 

paBHbl aynto. HeTpynao nottaaaTb, 'ITO csgab MelKJ:ly • 11 a-raM aaa'!e&aeM ( .!...) He b 0 

38BRCBT OT y B A&&Tcg cneAyJOmHM npoCTb!M COOTHOW8HR&M: 

2. 1 + < (~)2 = 2 
(....!.) - --- . (T.e. ). (88) 

b 0 
1-< "' 1+ ( ·l 

b 0 

npa ~ -+ 0 ( cny'!&ft 6earp&HB'IHOA nn83Mbl ) <i>opMyna ( 38) nepeXOABT B COOTHOW8BB9 ( 26) • 

b 
rpynnoaag CltOpOCTb npH {3 cp ~ 1AnH A&HHO: MOAGnR onpenengeTCR <i>opMynoA 

f3r= --, 
A + B 

16 

I 

rne 
b "' A=_(____!!:' 
a • 

'~'ov 

ciiY )[k 
-"$ v+ 

ov 

+(1+ 
2"' ov 2 c$ 2 ~--)(~) 

2 a lv v <!>ov 

2 y + 

~ y + 

B = 2 'I' I ra+[l 
2 OY 

1.= 2b 2Q I 
j_ 

naanet<TpR'I9CI<&g Tpy6t<a ( II 

KpyrnbiA aonaoaon c naanex1 

llaaaaa Monenb not<aaaaa aa I 

BAOnb OCR BOnHOBOA&. npa p8CCM01 

< lk 6yneT onpenengTbCR Bblp&JI 

nona 11 nnaaMe (o6nacTb I) B BRAE 

I , 

E • = (p + 
v 

~q)_ 
k I.,( 



' • (37) 

v - 1,2. 

p • c. 715 

> BODHOB0118 a) V • 1, 5) V • 2• 

b19 .[19DHTCH DDOCICOCTb (k 
2 

b o ..!_ ) 
b 

W < ~ ) ICpHBble k 
2
b (_.!_) 

f ~ D9lK8InBX B HHT9pB8:9 

. ) 
0 

my 

, DpH ICOTOpoM '18CTOTbl W B 

f II aTHM 3H8'19HH9M (..!__) He 
b 0 

_2_ ). 

1+ (...!.l 
b 0 

(38) 

:38) nep9XOI1HT B COOTHOW9HH9 (26). 

u onpenenHeTcH ¢opMynoA 

rne 

l + 
2 - 4> 

+ (1 + -"--)~ + '" 

r !b 2 «~>o... ''" 
(39) 

2 
2 

2'1'0., - 2 )( ~ '" (k 28) «<> -v+2 
'I''" +(1+ ) + ~[~ + ~ "~o ... 

2 

~ 

B = 

v{v+1Xv+2) V+ 1 ~ 
ov 

+ 4 k2 a -" '1',., --l-
" + 1 "+ 1 4' ov 

p H C. 8 

+ 
V+ 1 

(v + 1f 

k 28 2 __ )]. 
V+ 1 

v(v+ 1) fw 

'~'w 
---- k 2 a 
'P ov 

nuan9.!<TpH'I9CIC8ll Tpy51Ca ( II ) c nna3MOI! ( I ) BHyTpH nonoro MeTannH'I9CKOT'O 

UHDHHilpa. 

Kpyrnbll! BODHOBOil C 11B3D91CTpH'I9CICOI! TpyfiiCOft, 38DOnH9HHOI! M8T'RHT081CTHBHOI! 

nna3MoA 

fiaRH&H Monenb noKaaaua ua pac. 8. Buewuee M&T'HBTHoe none H8Dp8BD9HO 

snonJ. oca sonaoBOna. Opa paccMoTpeHBR orpaHR'IBMCH cny'!aeM H
0 

_, • Torna Teuaop 

lk 6y.11eT onpenenHTbCH Bbtpa"'euaeM ( 13). HcnonbayH (4), ( 14) a ( 15), aanuweM 

nonH B nnaaMe (o5naCTb 1) B BRAe : 

E. c (p + H 
J.,(k p) 

c i{p~ + q) __ _ 

k J.,(k, •) 
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rile 

E 
va ik aH. 

o- -- E + -:-T--
k ~P &, ap 

E ia aE p=----:-2--·+~ 
•, ap &2 • 

I 

ik aE. +~H. 
H 0 = - kY a; k {p 

k ia aH. 
v E -----H = - :-2 • k 2 ifp 

P k 1p I 

2 2 2 2 
k 1 =k-a,'l 1 

2 . 
-yo • '1=-t'l. 

(40) 

B tUJ.CTHOCTB, rrpH ·Y = 0, T.e. np11 {3 </> • 1, 9TH <jlopMyllbl nepeXOiliiT B C1181lY!OillH8 : 

E c {p+ q)(f.. r 
• a 

v 
H = i(p+ q)(£...) 

• a 

2 k a · v+ t v ·Y 2 
· ,....., 2 2 ,. · v-t 

E • i{(p+q)((1-y
0
)--(.f.) + --0-(!..) [(ka) -(kp) l}q_:__(...f) 

P 2( v + 1) a k a •v+ 1 ) a k a a 
I • 

2 t v-1 

[ 
ka p v + 1 v y ·p ...,... 2 21 

Eo a l(p+q) ---<-> - - ___:_t__(_) [(ka) - (kp) l -q.L..{L) I, 
2(v + 1) a ka 4(v + 1) a k a a 

[ 
ka v+ 1 v . 2 J.A-t 2 2 ] v . v-t 

HP - - {(p + q) --(.f.) - _ _!9_ (.f.) [(ka) -(kp) ] +P- (.f.) ]I , 
l;v+ 1) a ka (v+ 1) 8 ka 8 

( 1-y 2 ) k8 v+ 1 v y 2 . v- 1 2 2 ] v v- 1 
H

0 
= i {(p+q)( 0 (L) + __ o_ (.£...) [(ka) - (kp) l -p-(.£...) I. 

2( v + 1) 8 k a 4(v + 1) a k a a 

CooTHOWaHHeM MeJKJiy p H q ll88TCII ypaBHeHHeM ( 17), npH'IeM B llBHHOM cny-

'189 1jl H <ll 01lp91l8119Hbl Bblp8lK9HHIIMH: 
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'~'ov = 

<~>ov = 
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H 'I 

'1' - .!...~ 
·Y2 '~'ov 

\Jv(k·b~ 
J.,(k 28) 

I"·" . ,, 
Jv(k 2a) 

2 
1- Yo 

a = 

+ 
7)1"'" 1(71k 1 a) 

y 1 lv('lkt a) 

N v (k 2 b)\ 

Nv(k 2 a) 

·~"·''\ Nv(k 2 a) 

2 

k - k 
2 

. 

y 2 - ~ 
71 =- i7j" 

k 
y = .....} 

k I k 

. <ll = ~ - JV+ I (k I a) . (42) 

·y2 <ll Ov y
1

Jv(k
1
a) 

"' 
\J)k 2b) Nv(k 2 b) \ 

= tv 
JJ.o'l- '(k 2 a) Nv+ ,(k 2 a) 

(43) \'; ,, . ,, ,. (k ,, \ 
<lllv = 

v 2 

J..,.. 
1
(k 2 a) Nv+

1
(k 2a) 

- a 2 l- npoHH!l88MOCTb llH3118KTpH'18CKOli Tpy6KH, 

Y'IHTbtBBII ( 17), (42) 11 (43), neTpYilHO noKaaaTb, 'ITO llHCnepcHOHHoe ypaBH&HHe no 

18 

I 

CBO&lt CTpyxType 11011HOCTb!O COBfil 

PHilHblX B011H HE V= " EH ..... 
( 41) COB1181l8IDT C Bblp8lK8HHliMH n 
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4. O.Willi, z. angew. Phys., 15 

5. A.Bert.U, E.Bengt, Ericsson 
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489, 1963. 
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(40) 

•Mynht nep&XOlUIT B cn&IIYIOIIIH&: 

v 
.) 

2 2 ] ... 'P ..... , 
[(k a) -(kp) ] + q....:.__(_) 

k a a 
I • 

v-1 
2 21 [(ka) -(kp) 1 -q~(..£.) I, 

ka a 

2 2 ] II . 11-1 
.a) -(kp) 1 +P- (!!._) ]I , 

ka a 

1 2 2 ) v v-1 
[(ka) - (kp) 1 -p-(L) I. 

ka a 

HR9M ( 17) 0 npH'I9M B ll8HHOM Cny-

_ Jv+ 1 (k 1 8 ) 

y1 Jv(k1a) 

(k 2 b) Nv(k 2 b) \ 

_
1
(k

2
a) Nv+ ,O< 2 a) 

(k 2 b) ,. ,. b) \ v 2 

(k a) N (k a) 
• I 2 11+1 :;a 

(42) 

(43) 

9MOCTb llH3n9KTpH'I9CKOft Tpy6KH 0 

, 'ITO llHCn&pcROHH09 ypaBH9HH9 no 

CBO&ft CTpyXType nonHOCTbiO COBnaaaeT C ypaBB9BH9M (20) H onHCbiBa9T IIB8 Knacca rHo-

pHIIBbiX BOnB HE ....., B EH vn • l'fBT9p9CBO OTM9THTb, 'ITO npH 

( 41) COBna~talllT C Bb1paJKeBH>IMH none A B CB060IIBOM Kauane ( 19). 
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