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A.B. Ky3He~oB, C.B. Py6aH 
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3APSIIEHHOR HKTbm, llPOnETAmmER MHMO 

HAEAnbHO llPOBOABmER llnOCKOCTH 
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Ha paccMOTpeHHB uenoro pBaa paooT, ITOCBBlli9HHhlX ouenKe rroTepb snep

rHH H8 B030Y*aenue H3nyqeHHB 38PR*9HHhlM ynbTpapenBTHBHCTCKHM cryCT

KOM1 rrponeT810WHM OKOllO oaHHoqHOii: llpOCTp8HCTB9HHOH HeoaHopoaHOCTH1. MO*

HO caena'l'h BoiBoa o nuneii:noii: aaBHCHMOCTH BennqHHbi. noTeph oT naqanbHoil: · 

::mepruu crycTKa € 0 = M c 2y • HaBecTHo, qTo cneKTpanb!J8R · rrnoTHOCTb uany-

. qennR HM.eeT MaKcHMYM B onpeaenennoii: o5nacTn qacToT; nonomemre aToro 

. M8KCHMyMa H WHpHHa TBK*e 38BHCRT OT cpaKTOpa Y 

Ha uMeJOIUHXCR aaHHoiX ( cM., nanpnMe.p/ 11) •• Tpyano, oanaKo, caenaTh 

onpeaenennoe aaKnJOqenue o TOM, nacKonhKo cymecTBeHHO Benuquna uanyqeHHB 
.... ,'> 

H ero , qacTOTHbiH. cneKTp 38BHCBT OT Hanuqug. y HeoaHopoaHOCTH OCTpbiX KpOMOK, 

TioaTOMY *enaTenbHO paCCMOTpeTh npoCTOH cnyqaii:1 noaaaJOIUHfiCR TOqHoMy 

peweHHI01 B KOTOpOM KpHBH3H8 nperrRTCTBHS{ HMena Obi KOHeqHy!O Benuquny, 

Hume paccMoTpeno npenBTCTBne B Bnae nonyuununapa, ne:»<a~ero na nnoc-

KOCTH. HnTh1 napannenbHaR o5paayJOweil: uununapa, aBu*eTcSi c nocToBnnoii 

CKOpOCTh!O v napannenhHO ITllOCKOCTH, Pacnono*eHHe OTHOCHTenhHO oceii 

KoopaunaT u paaMepbi yKaaaHbi na puc. 1. 

Mo*HO noKaaaTb1 qTo aTa aaaaqa .aKBHBaneHTHa aaaaqe o nponeTe aByx 

npOTHBOITOnO:»<HO 38pB*9HHbiX HHTeii, CHMMeTpHqHbiX OTllOCUTenbHO rrnOCKOCTH 

x=O u nponeTaJOIUHX.MHMo uuimnnpa (eM, puc. 2). 

TaKHM o5paaoM1 ocnoBoii: Bcero peweHHR cny*HT paccMoTpenue aanaqn 

o nponeTe .HHTH o~ono uunnHnpa. 

1. TinoTHOCTh aapRna HHTH u ·coanaBaeMoifi e10 TOK onpenenRJOTCR cpop-
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Puc. 2. 
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.j 

i 
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I 

p=qB(x-a)B (y-vt), 

. ~ 1 ' ( l 

J=e qvB(x-a)B(y-vt). 
y • 

.·. 
flone HHTH MO:H<HO O':lpenenHTb C IlO.MOmbiO BeKTOpa fepua 1 HMeromero T01lll 

. 0 . . 0 
KO OAHY COCT8BliSIIOmyiO IT y (X'· y , t ) • <l>ypbe-KoMnoHeHTbl OT IT y npen 

CT8B11SIIOTCSI clJopMynoii ( CMJ 1/) 

rne 

(0) 

IT llJ y 

iq 
=--e 

krur 

-krjx-aJ 

r =-1- k _lrul f:Jy ' . --c-. 

•e 

·llJ 1(-y-rut) 
v 

'1. 

(: 

B oKpecTHOCTH UHnHHnpH"'ecKoil: noBepxHoCTH. lxJ<a 1 • nepexonSI K Ull 

·nHHApH"'eCKHM K_oOpAHHST~M r, cp, Z H HCU01lb3YSI pasno>KeH~·SI 

e 
1 ~ r ~of! r/J 

v 
+oo 

l: J (~r).e 
1

1ncp 
n~oo 

. n v 

e 
-kfJx-aJ -kra+krrcoscp -kra+oo •.· · lmcp 

= e "'e l: Im(k r r) e 
m=-oo 

0 
nony"'HM nnSI Kaca~e~bHOft ~OMUOH~HTbl E cpru"nana!O~Tr,o Ha UH11HHA BHeii!He: 

f!011SI.~ . Bblp8:lK~HHE;: , 

(O) iq -kra . ., · +oo . ·· ... • · · lcp(m +n) 
E~"'--;;-e .. (

1
: sincf>+krcos¢2,'n~Jn (:r)lm (krr)e · 

nnSI onpeneneHHSI _BTOpH"'HOI'O nonSI E (i). .MO.:lKHO pewaTb BeKTOpHoe ypal 
2- 2- · • · , .. r • . • !. 

,HeHHe V Eru + k ~- = 0 • PeweHHSI ·sTore. ypaBHeHHSI' sanHWYTCSI B BHne ( c~ 

HanpHMep/2/) ( E .. o ·• H =H..~..=o 
z r '1-' . 

(I) . 

E 
. ~ dH,. (kr) lscp 

..t.. "'1 ..:. 'B e , ·ru'l-' . ., 
L'J=o-00 d ( k r) 
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·, 

l 
1~ 

,.· 

p=q8(x-a)8 (y-vt), 

(1) 

j =e q v8(x-a)8(y -vt). 
y • 

., 

llone HHTH MOmHO O~penenHTb C noMOIItblO BeKTOpa repua, HMeiOmero · TOllb-:-
. 0 ' . . 0 

KO O.rtHY COCTaBnHIOWYIO 1T y (X,. y , t ) • <llypbe-:KOMnOHeHTbl OT 1t y npen-

CTBBllHIOTCH cpopMynol!: {cM./1/) 

rne 

(0) 
TT 

CtJy 

iq 
=---e 

kCtJI' 

I'=-1-, k=~. 
{3y c 

·CtJ 
1(-y-CtJt) 

v ( 2) 

B oKpecTHOCTH UHn~anpH'IecKol!: nosepxaocTH lx I.< a , nepexonH K UH-
• 'I ,,,\, 

·mmnpH'IecKHM Kpop.rtHHaTaM r, ¢,, z H. Hcnon~:>syH pas.riomeHH~ · 

e 

e 

CtJ ' 
I- r cos cp . 

v 

n=-oa n 

-kflx-a I - kl'a+k I'r cos¢ -kl'a ~ 
= e = e I 

0 

., 
• ·. lm¢ 

ltn(ki'r)e 

nony'IHM nns Kacare~bHol!: ~oMnoH!'!HTbi E c/>CtJ 'nan~10mero aa unnHH.rt BHelllaero 
. ·. . . . ' ·!' .:· 

no_nH.~ . Bbipam~HH~: . .. 

(O) iq -kl'a . · · · • +oa · '' .. , lcp(m +n) 
E ·=---e (..!!!Lsin¢+kl'cos¢) I J (.!!Lr)Im (ki'r)e 

c/>OJ (c) · V m,n'=-ocl 0 V · 

(3) 

.UnH onpeneneHHH .aTopH'IHoro nonH E CtJ, .Momao pelllaTb aeKTopaoe ypaB-
2- 2- i ·' ,, h 

.HeHHe V ECtJ + k ~- = 0 • · PellleHHH aToro ypaBHeHHH' sannmyTcH B BHne (eM:., 

aanpHMep,/2/) ( Ez .. o ·, H r =."¢""·0 .. 

+oa dH(~) ( kr) A. 
E = i I ' B _ __:.. ____ e 1 "'~" 

Ctlcp s=-oo '" 
(4) 

d(kr). 
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j, 
I 

;-oo 

E = ~ s B 
(l.) r e=-oo e 

(I) 
H , ( kr) 

kr 

'' 
l"cp 1,. 

e {5) 

;-oo ( 1) . 1"¢ 
·H ='-~ B,. H ~ (kr)e . ··• 

Ct.>z. e=-oo 
. ( 6) 

. -~ ~-;: '--' • ' t' ' : . ."1;-~·.~ :; • ~-. 

B, - aeonpeAeneHHbie Kos¢qmuueHThi,. AnSI onpeAene~!fHSI KOTOphiX ncnom,ay

eTCSI rpaanqao~ ycnoBne 

[E..~- +E: ] = 0. "'w ."'w =Ro 
( 7) 

0TCIOll8 HMeeM: 

B 
" 

r 
(1) ' w ) 

· . .:... k .: .d H ( k R o> -1 +oo . . ( w R )[ I ( k r R )( - + k r -
qe [ " ' ~] ~ I.'~ J• v 0 "-n-1 0 v ---- n 
2w d(kR o) n=~' 

( 8) 

- I < k r R o >< ~ - k r > 1 1 . 
"-n+1 V , , ; , 

Pa~cMoTpnM Ten~ph cpellHH:ii: noToK saeprnn BTopJ~aoro · nonSI, npoxo-

llSI!llH:ii: -<iepea unnnHApnqecKyiO noBepxaocTh ~ paAnyca R·> R ~·~ n · npn:xo-

llSimn:ii:cSI a a. 9JlHHHUY, ,llnHHhi no ocn 0 z aa qacToTe w 

- c -
P = - Re I f [ E , H * 

w 411' ~ w w 

c .. t/2 . 211' -~ -

1 d a I = - Re f dz f R d ¢ [ Ew , H ~ 
4rr -1/2 o 

(9) 

(1) . 

cR +oo 2 · dH ,(kR) <2> +"" 2 
(Pw) =---· ·- I'IB I Re.l i ·· · H, (kR)I'::,_c_ ~ IB,I 

r 2 "=-OO · " d (k R ) IT k "=-OO 
{ 10) 

.. 6 

I 
i 

I 
l' I 
'I 

.. 

·I 

., 

ITpeo6paayeM cyMMy, Bxon:sJmyro .B ( 8), c noMomhK 

'npuno:H<eane) 

+"" 
·:£· J ( k) I 

n q- n 

· .;' 1 17 l,;,eln0+ycoe0-lq0 
(y)=.- fe . ~ 

2TT -TT n"'""""' 

rne q - uenoe. Torna nony'IHM: · 

. . (1) w 
q 2 _;2kra dH (kR o> -2 w TT -le8+1-Roeln0+kl 

IB I= 'e I. " I 1-;-'fe v 
" 4w 2 d(kR ) · TTV -TT 

. : 0 

. . . 
w· .. 

-:- 1" 0+ 1-:;-RQ"lnO+krR ocoe 0 kr TT 

cos OdO +-.-.-
1T 

f e 
-TT 

ITonHhiH . noTOK saeprnn qepea ~ 

no qacToTaM, ·oyJleT 

00 

P = 2 J P dw. 
. wr 

2 

nonyqaeMbi:ii: noc. 

3aJlaqefi SIBnReTCSI nonyqeane aCHMnTOTJiqecKO:ii: 38BHCHMOC~ 

npnanMaeT 6onhwne aaaqeansr nnn ( nocne Bbipa:H<eHHSI qef: 

nonyqeane BCHMnTOTHKH p ( r ) · npn r.~ 0 

'Mo:H<HO caaqana, paccMaTpnBaSI npeAenhHhi:ii: cnyqa:ii:; 1 

· BCHHTh 1 ·KaKOBa o6naCTh 3HaqeHHH nepeMeHHhiX W H 

rnaBHhiii aKnan a aennqnay P • 11a ( 10) H ( 8) npn 

. P L c q
2 

k
2 ~ 

. wr '1.. =0 =---- ~ 
· 4rrk w 2 e=-00 

. 2 
[J ,_1(kRo )- J e;~JkRo)] 

IH(t) (kR )-H(l)(kR ) 1
2 

.. -1 0 "+1 0 

Bhipa:H<eane ( 13) qeT-Ho no s n nosToMy, o6oaaa~ 

MO:H<Ho aanncaTh 

7' 



(5) 

•.( 6) 

:!., 1 

'' 
119H:UH KOTOpb!X HCllOnbay-

( 7) 

. f, 

( 8) 

.. "I'· . 
BTopa:qaoro nonsr, npoxo-

paJlHyca R·> R ~; u · npnxo-

:>Te w 

( 9) 

e 
=;r- (10) 

' ~ . ' 

I 
·I 
~ ' 

Tipeo6paayeM CYMMY 1 BXOllSIIUyio B ( 8) 1 C llOMOUlbiO Bb!p8)1<9HHSI ( CM. 

'npHnO)KeHHe) 

+Co 
'£· J ( k) I 

n--oo n q-n 

rAe q - uenoe. · Tor.qa nony'IHM: · 

. . . (1). w 
' q2 _;2kra dH (kR o) -·2 . w .TT -ls8+1-RijslnO+krR

0
oosO 

I B I = 'e I --"--- I I - 'I e . : · " i sin 0 d 0 + 
" 4w 2 d(kR

0
) · frv -TT • 

( 11) . . . w' : .. 
-ls0+ 1-RoslnO+krR ooos 0 

~ v ·~ . . .. 2 kr TT 

cos 0 dO +-.-
17 

I e 
-TT 

TionHh!H . fiOTOK 9HeprHH tie pea ~ 

no ..j£i6ToTaM, ·6yJleT 

nonytiaeMbifi nocne HHTerpnpoBaHHSI 

00 

P = 2 J P dw. 
. wr •• ( 12) 

3aJlB'I9H SIBnHeTCH nony'I9HH9 8CHMfiTOTH'I9CKOfi 38BHCHMOCTH p ( y) 1 KOr)la y 

npHHHM89T 6onbiiiH9 3HB'I9HHSI HnH ( nocne Bb!p8)1<9HHH 'I9p93 napaMeTp r ) 
nony'I9liH9 8CHMllTOTHKH p ( r ) npH r,-+ 0 

'MO)KHO CHB'IBna, paCCMBTpHBBSI np9Jl9nbHhifi cny'Iafi,. KOr)la r = 01 Bbl- · 

· HCHHTb 1 KBKOBB o6nBCTb 3H8'I9HHH nepeM9HHbiX W H s 1 KOTOpBSI Jl89T 

rnaBHbifi BKnBJl B BEmH'IHHY p • Ma ( 10) H ( 8) npH r = 0 nony'IHTCSI 

Cq2k2 +oo [J,._I(kRo)-J,.+'kRo)]2 
·pL =---~ } (13) 

wr 'l' =0 4 k 2 ,. 00 

. TT w =- IH(I) (kR )-H(I)(kR ) 12 
s-1 0 s+l 0 

Bbtpa)KeaHe ( 13) 'IeTao no s H noaToMy1 o6oaaatiasr P 0 =P .lr=o 
MO)KHO 38llHC8Tb 

7' 



.. 

• 

;' . ' ·2 : ,·. k. dk .;.;. '• 
P = L £im f -- -~ € 

0 4rr k-> oo o k ~=O " 

['J' lkR'·)~•J·.·.•(kfl:)]:z. 
e-t 0 e+1 0 · 

;:·(14) 

'· 
(1) (I) ·. 2 

I H " ( kR 0 ) - H .. -t-/k R 0 ) I 
s-1 ._, · _ ~ . ; i 

.,, 
~ 

·' 

( f ~ = 1, npn s = 0, 2, rrpn s ·'_)'' 0 € ) 0 fipH k "' 0 IIOpSUlOK qneHOB 
" 

4 .. -1 3 
cyMMhi B ( 14) 6yneT k , ecnn s ;,, 0. . n -: k. , ecnn .· s = Q • fiosTo':"" 

MY cyMMHpOB8HH8 H HHTerpHpOB8HHe B K~He'I~OH O~~a~TH 3Ha~e-~HH s 1 k, 
aarrpn~ep, 0 < s~ s 

0 
· ,., 0,< k,~k 0 . , na~T KOHe'!HbiH;BKnaA; B.( 1~). nm1 oueH

KH OCTanbliOH qacTH BbipaX<eHHSI. ( l4 )·; nonbSYSICb .TeMI ~TO K8~llblll qneH 
:' ' ·._.;-~ I : : 

cyMMhi nonoxmTenbHbiH 1 npoH3BeneM pa36neane ocTaBll!eiicSI o6nacT1I H3Meae-· 
• £ ( 

HilS! nepeM_eHHbiX s; k Ha H8CKOnbKO ti8CTSH1 . B K8)1{ll0H .. H3 KOTOpbiX nony-

CTHMO 6onee aneMeHTapaoe rrpencTaBneane Bb!pa~eHHSI ( 14). MoNmO Bbi6paTb 

SO AOCT8TO'IHO 6onbll!HM1 'JT06~I HCIIO~b30B8Tb 8CHMIITOTHtiSCKH~ npencTaB

neHHSI UHnHHApHtiSCKHX ypaBHSHHH C 6onbll!HM HHASKCOM. Torna pa36HeHHe 

npencT~BHTCSI T8K 1 KaK IIOK838HO Ha pHCo 3, rne BBSASH8 6e3p83MSpHaSI Be

niitJHHa' K = k R ·0 

B o6nacTH II orpaHHtiSHHOH CHH3Y KpHBOH C2 1 .ypaBH8HHS KOTOpOH 

s .= K- K 1/ 3 
1 HMSIOT MSCTO 8CHMIITOTH'ISCKH8 Bb!p8)1{8HHSI 

(1) 

dH ~(K) 

dK 

._.·.· 

2 ~<p- thp) 

i v --v sbp. chp ·e 
1TS 

-~ <p- tbp) 
d J,(K) _ 1 y shp·chp --- e 
dK V2rr s 

s 

{i5) 

( 16) 

._ .. - :t· .. 

-,rAe p orrpeneneHO COOTHOlli8HHSM ch P =--;;- H H3MSHSISTCSI B npe~enaX 

0 <p < "" 
,, B o6nacTH IV 1 orpaHH'ISHHOH CBepxy KpHBOH C I .. ypaBHSH~e KOTOpOH 

t/3 
s =K+K aCHMIITOTH'ISCKl!S <!JopMynbl 6ynyT 

d u<:'<~> 
dK 

• ( i1T 
--' 2 ./. -t~p-tgp)+-

' ""· v. -- v sm p cos p e 4 
(l'i) 

'~-

1TS 

8 

i 

) 

~ 
·'' ,, 
1 

\I 
I~ 
I ) 

( 

'i 
I 

s 

·• 

:i 

;; 

KDRD 

/ 
/• 

.if'l' 

i' :· 
i 
·.' .<*"- '''• (' 

/ 
. l •.•. c:, / 
J~/ . 
7/·:::".).1'"1 

'c·/. .' .\ 
,...-; / . !}!/ . ~ 
/ 

·t 

t . 

'" 

puc,~,· 3, 

9 

/ 

; ~- !, 

~ .;:;.-_, 

t-

' ' 



~·)] 2. . 
0 . ' ---· 

. 2 

o >I 

Ipu k"" 0 nop51.llOK qneHoB 

! ,e~mr s =. 9· .• I1oaTo-

5nacTH 3H8'leHHfi s 1 k, 

BKnB.ll;B (1~). nng oueH-
.· ~ I 

,TeM 1 'ITO KB)I(Jlb!fi tJneH 

'lB~'eficg o6nac;~; H3MeHe-· 

:amnofi .. H3 KoTopbiX nony

msr" (14). Mbxmo Bbr6paTb 

HMITTOTH'JeCKHe npe.llCTaB

eKCOMo Torna pa36HeHHe 

BeneHa 6e3pa3MepHa51 Be-

c . 
2 1 .ypaBH8HHe KOTOpOfi 

meHHSI 

(is) 

( 16) 

11 ~3MeH51eTCSI B · npenenax 

i <:;1 . 1 ypaBH8Hi!e KOTOpOfi 

11T 
( 17) 

'' ·,•, (' 

/ 

;; 

'I 

K,R, 
. ~ •· 

9 

/ 

•:· . ~· ; 

' ' 

' , I i ~ ~ .\ , ' ,,, 

' '. 

t ,. . . / 



• 

/ 

dJ,.(K) 

dK · 

Y sin-;; cos p · · [ (. · 
...)2TTs' SinS tgp-p)-.!_) 4 ' • ,, 

rae 
S TT 

cosp=- 1 0 <p ~-
K 2 

B o6nacTH Ill , B KOTopoft • .• HecnpaBeanHBbi npHBeaeHHbte 

'I9CKH9 ¢opMy1lbi1 MO:lKHO HCll01lb30B8Tb COOTHOIU9HHe 

[ J ,._ ~K)- J s+l ( K ) ] 
2 

N ' ( K) - N 1• ( K ) 
. =ll+[ ,._) e+ 

dH<;>(K) 
2 

2 ·-1 

] I .:;, l . 

J e-1 (K)-J s+1 (K) 

dK 

(18) 

8CHMllTOTH-

(19) 

Y'IHTbiBBSI BbtnHcaHH~te Bbtpa:lKeHHSI ( 15) -( 19) H saMeHSIS!: anSI oueHKH 

cyMMHpOB8HH9 no s HHTerpHpOB.BHH9M1 o6Hapy:lKHM, 'ITO KOI"ll8 BepXHHH 

npeaen B ( 14) cTpeMHTCSI K 6ecK?He'IHOCTH, To P 0
11 

( T.e. B~naa 8 ( 14), 
· ) . ·' t/a III 1/a 

aaBaeMbtil: o6nacTbiO II HMeeT pacxoaiiMOCTb nopSiaKa K · • , ·r 0 :::; K , 
IV . . 

H B o6nacTH IV P "' K ( pasMepHbte KoHcTaHTbi saecb onymeHhi). 

TaKHM o6pasoM, npeaenbHOe .SH8'I9HH9 p npH . r = 0 SIB1ISI9TCSI pac-. . 
xoaSIIUHMCSI H rnaBHhiH · BKnaa aaeT o6nacTb IV 

'llm:J: TOI"O 'IT06bi 6onee noapo6HO HCCiieaOB8Tb nopSiaOK pOCT8 p npH 

r .... 0 ·, HY:lKHO o6paTHTbCSI K nonHoMy Bhtpa?KeHHIO ( 11). B BHay ero cno:lK

HOCTH orpaHH'IHMCSI aanee paccMoTpeHHeM rnaBHOH o6nacTH IV , B KoTopoil: 

MO)KHO .nony'IHTb 8CHMnTOTH'I9CKH9 Bh1~8)1{9HHSI BXOaSIIUHX B ( 11) HHT9I"p81IOB:. 

• TT -l:s0+1K'sln0+K'f3rcos0 
u = -1 

- I e sin e de • 1 . 
TT -'lT • 

( 20) 

TT -l:sU+IK'sin0+K'f3rco:sO 
u2 =LIe . cosOdO, ( 21) 

TT -TT 

rae 

K,- K ---· 
f3 

10 

S. TT· 
ilpHM9H9HHe M9TOa~ nepeBana ami K '= ,-.-.- >> l , -

·I COsp' ' .2 

(BepXHSISI rpaHH'IH8SI KpHB8SI o6nacTH onpeaenH9T9SI ypaBH9HHE 
~ . "'· . \. ,• .. •, 

.o,aeT 

.. f3r "/ 2 .. .. ·-·' : . · " 
1 ul "'2e .. v~ '•,' .sinp''·sin[s(tgp'-p')-·:i-" 

TT S tg p : . , , 

u 
2 

,. f3 r 1- 2 . , [ < , · ., > " 1 "' 2 e , eos p • cos s tg p - P - 4 · 
TTS tgp . 

TaKHM o6pasoM, noBeAeHHe ¢yHKUHil: (20), (21) oTnH'I 

. 30BO.M. OTHOI119HHH1 . OAH8KO. U 2 . BXOAHT B ·· ( Jl) C M81lh!M. ,MH 

OCHOBHOH BK118A A89T ·qneH C U t • • ilonyqaeTCSI TOMY ... 

-2Kf~ · 
2 ' '• . R' ·' . · ·2 

'q Roe 0 (IV) u1 

------.,..- ~. --- .. 
4TT f3~c K " aii<!rK > 2 . . ,_. _..:__,, 

.dK . 

IV 
p 

cur 

B ( 24) iiHaeKc. IV .. IJOKa3hiBaeT1 .'ITO cyMMa pacnpocTpaHe 
' . . ' ' ' .. ' ' 

'HcnonbsySI 8CHMnTOTH'I9CKH9 .. npeACT8B119HHSI ( 17) H (22), 
2 

U 1 2 .. f3r 
2 

· 17 2:5f3r 
· "'4 e sin [ s ( tg p- p ) --] "' 4 e 

I d lf!~K) -12 4 

dK 

B ( 25), TaK KaK f3"' l , npeHe6peraeTCSI pasnH<IHeJ 

·( · . s , s/3 ) 
. rae no onpeneneHHIO cos p·= -- , cosp = -- • 

K I( 

3aMeHSISI CHOB8 CYMMHpOB8HH9 no s 

nony<IHM: 

•' . 1/3 f' a (1 r 

HHT9I"pHpOB8HH 

IV 2q 2 oo K-K l -2K ·R+2p. " 
P , __ I dK I- e · o d 2 s. 

TT/3 K OK . 0 
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( 18) 

oi npHBeneHHbi9 8CHMJITOTH

IH9 

2 ·-t 
] I ~ l. ( 19) 

9) H 38M9HSUI nnR OU9HKH 

r:lKHM1 'ITO KOrlla BepXHHlt 

>
0

n ( .f.e. BKnan Ei ( 14) 1 

'/ · t/3 III t/3 
lOpRnKa K. ·'. t 'p Q ~ K , 

iiTbi anecb onymeHhi). 

!I pH~· . r = 0 SIBnHeTCSI pac-

>8Th nopRnoK pocTa P npH 

ro ( 11). B ·sHny ero cnolK

oii o6nacTH IV , B KOTopoii 

onRlliHX B (11) HHTerpanOB! 

( 20) 

( 21) 

' s 
DpHMeaeane MeTon~ Jiepesana nnR . t< = ,-.-. -- » 1 

. j cosp 

(sepXHSISI rpaHH'<IH8SI KpHB8SI o6naCTH onpenenReTcSI 
\' 

~.:_ >:.P '>p' (s) ·. 

'• 2 .· . ; : t/3 
ypaBH9HH9M S =K -K 

l," , . ~i. . 
i'' 

.n,aeT 

.. f3r · I 2 

. ) I 

ul = 2e .. v-.----.sinp'~sint's(tgp'.:.p').:_: ], . ( 22) 
7T s tg p '' . ' ' . ' 

.. f3r 1- 2 . U = 2 e cos p '• cos [ s ( tg p '- p ' ) - _::, ]. 
2 7T s tgp ~ 4 

,, .,,. ( 23) 

TaKHM o6pasoM1 noseneaHe ~yHKUHfi (20), (21) oTnn'<laeTCSI nHWb B ~a

sosoM OTHOW9HHH 1 onHaKO. U 2 . BXOnHT B (.11) C M8llbiM ,MHOlKHT9lii:1M r 1 nos-

TOMY ociaosaoii BKrian naeT ~ne~·c U · · • DonyqaeTcR . 1 
·, 

·. 2 ,.-:,2Kf1-· .:' , .2 
IV ·q R0 e o (IV) U 

p . -I. ·-'--
w r 4rr {3 ~ C K " d it<! 'K ) 2 

f ----'--- I·. 
dK. ,, 

B (24) naneKc. IV .. noKaSbiBaeT, ~To cyM.Ma pac;npoc~paaeaa aa ;6na.cTb.IV. ... '.~ 

( 24) 

' J1 cnonbSYSI 8CHMJITOTH'<I9CKH9. npencTaBneHHSI ( 17) H ( 22) 1 HM99M 
ll u ~ ' 
1 · 2 .. ,.., r 2 " 

.~,, =4e sin [s(tg'p-p)--]= 
ldrr, K) _

1
2 4 

( 25) 

dK 

B ( 25), TaK KaK f3 := l , npeae6peraeTcR pasnH'<IHeM Me:lKny p. H p' 

.. ( rne no onpeile'neHHIO cos p = _s_ cos p = ~ ) • 
K I( 

3aMeHHH CHbBa cyMMHpOB8HH9 no s HHTerpnposaaneM 1 c ytii:\ToM· ( 25) 

· nony'<lnM: 

IV 2 2 . oo K-1<1./3 
-2Kf'_!+2{3 f " 

P = _q_ I d K I .!._ e · · . Ro . ds . ( 26) 
7T {3 .2 KO 0 K 

11 
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·-2Kr ~+2/Ws · -2i<r..:.!.+ 2.{3J'k.cosp' '-2rK(~-t> 
e ·. _Ro = e Ro \"· ::;.e o· EcnH aaMeHHTb 

(cornacHo pHc. 2, a> R o, ) , TO nonyqaeM oueHKY 

IV 2 q2 oo .;..2ja.._ -2r(A--1)K 
p, <--fdKU-K .. Je Ro 

"'rrf32K 
0 

IV 
p :;. 

-2(a-Ro> kcf-o 
2 . ~ 

yq Roe , 1-'Y 

rrf3 (a -R 0 ) 

q2.e 

-2rc!.. -.1 >K 0 Ro. 

2 .. 
rrf3 r(.!L -1) 

. Ro 

( 27). 

( 28) 

TaKHM o6paaoM, HMeeT MecTo acHMIITOTH'!ecKoe yeenH'leHHe noTepb .Ha 

H3liY'19HH9, IIpOIIOpUHOH8llbH09 · y • B COOTB9TCTBHH C ( 28), llpH KOH9'IHO~ 
. . . . . . 2n{a-IV 

3H8'!9HHH y OCHOBHOi!: BKnan C03Jl810T BOnHbl, 6onee 'llnHHHbie, '19M A"' • . y 

n. 1\aK ObiliO CK838HO paHee, Jln.ll peiiieHHSI aana'IH, B KOTopoa rrpocTpaH-

cTeeHHOl!: HeonHoponHoCTblO SIBnHeTCSI ·BhlCTyn Ha nnocKoCTH B BHJle rronyuH

nHHnpa, Jl0CT8TO'IHO no6aBHTb K rrony'leHHOMY IIOnlO ( 4) -( 8) rrone, B036y>KJl9H

' ~oe CHMMeTpH'IHOl!: rrpoTHBorrcmo:llmo 3apH>KeHHOl!: HHThlO ( pHc. 2) •. 

06oaiia'laSI cooTBeTcTByronme no6aeo'!Hbre •eenH'IHHbi 'zmna:romero nonSI' 

aHaKoM " "' " c y'l~TOM rpaHH'!Horo _ ycnoBHSI 

(0) "' (0) 
[E ] =- [E ..1. + E ..1. ] , 

. cpcu =R 0 't'cu , · 't'cu =Ro 

rne Ecpw- BTOpH'IHOe none, eoa6y>KJlaeMoe o6oHMH. HCTO:<IHHKBMH. ( q . = -q 

:: .nonyqaeM K ee_nH'IHHaM. B · , onpen~neHHbiM <!JopMynol!: ( 8), no6aBKH B., 
. . . ~ . . ' ' . . 

rAe 
.s-n-1 

( 29) 

), 

,. -kra 
B ,_ qe 

(1) +oo . . ( ) 
[ dH,. (kRJ 1-1 I !.J (~ R 

0
)[1,._

0
_{krR

0
·) -1 .. ~-kr).:... 

(v ·. · (30) " ----
2w d (k R 

0 
) n=-<><> n V · 

s-n+1 
-I (krR )(...:1) 

,.-n+1 0 
<~+kr>ll. 

v 

12 

,J .. / 

·~.·:.' 

,'--'• 

; 
i--; ~ 

·,, 
OTKYJl8 

Erw 

;-
+oo •."' 

-ErP _=i .. !. (B+B 
w e . s 
. .!!=-00 

.· 

.(1)~ 

dH,. (kr) 

d(kr) 

e is¢ 

H Hzw : onpenenHroTCSI aHanorii'!im. 

. ·...~. 7T 
~O>KHO npoBepHTb, 'ITO npH 'I' =.± '2-

. : (0) "' (0) 

T.e. Ha c 

KaK "rranaromee none .. E rw + E rW , T8K H BTOpH'IHOe nol 

, ·BeHHo· o6pamaroTCSI B Hynb npH r ~R 0 • 

nn.ll cyMM9pHoro non.ll, aHanorH'l.HO \ tO}. HMeeT MeeT 

. . C +oo "' 2 
P =--,!.IB .. +B,.l. 

W r 7T k s=-oo 

•.'' 

· K:'ax BHllHO H3 ( 8} H (30), B npenenbHOM cnyqae . . 

H cyMMapHbii!: peaynbT8T JlliSI ·p· OK83biB89TCSI. pl'tCXOJlSIIIIHI 

p~JlKOM pacx OJlHMOCTH, 'IT~ H B _( 28), T.e. ~ponopUHOH8li~HI 
. OKoH·qaTenbHbiM 'BbiBOJlOM H3 npHBeneaHoro pac'!eTa 

.npH JlBH~eHHH' .MHMO 'OJlHHO'!Horo npenSITCTBHSI .. ynbTpapenSI 

··~~.(>.;,;:·;.:cT~K :Bo36y>KJl~eT H3~yqeatie, :~HT9RC~BHOCTb ~OTOpO~O, BOOC 
...,-:;,·; .. ~_-- ... . -\-·:<""~t- ~"··--·- ~ ·-·~·-·.;:.~..- • '_ •. --~-- .. '."'" '·'~~ :.. - ,_·__ " _·, •. _' 

. • · : · ~ , pacTH. :-BMecTe • c ·· Ha'lanhaol!:- aaeprHel!: caM oro crycTKa · H . B 

-: -~; ':'.npe~SITCTBHe.·He HMeeT· OC~pol!: KpOMK~ Hn~. p;5pa.. . 

ITpHliO:lK9HH9 

3aMeHSISI J (x) HHTerpan:b.HbiMH npencTaJ 
n q-n 

(y) 

q - uenoe) : 
00 

.A =!. J (x)I n . 
n::-OO . q-n 

• < ;-oo . 1 7T -n18+ lx sine 

=!. (- f e 
n=--<><> · 2 7T -rr 

(y) = 

17 
-12(q-n) 

de)( _e _ · 
2rr 
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-'1T 



y 

rc!.. -.1 )K 0 Ro. . ( 27) 

( 28) 

cKoe yaenH'leHHe noTeph Ha 

lH C ( 28), npH KOH9'lHOM . 
•~ · . · . · . 2rr{a-1V 

e.·nnHHHbte, qeM A., ____ .__ 
y 

ana'lH1 a KoTopon npocTpaH-. 

nnocKoCTH B BHne.nonyuH

• ( 4) -( 8) none, aoa5ylKJleH-

ITb!O (pHCo 2) •. 
·~ I ·, 

( 29) 

~CTO'lHHK8MH ( .q . H -q ) 1 

"' 
iY~pll: ( 8),' . llO~aBKH 8" 

. 8-n-1 
' ' 

(~-kl')-
v •, (30) 

:'"' ~ 

... > :~ .. 
'" •, 

::.·.- ·~ . ' . 
... 
( 31) 

~.'co: ... · .. 
+oo . ""' dH (kr) • rl.. 

E =i"!.(B+B)-:;_·-8---e 18 '~" 
c/Jw "=-oo ·" " ,· d(kr) 

.... / 

onpenensrroTCSI aHanorH'lHO. 

0o)KHO npoaepHTh, 'lTo npH ¢ =..± ;- , T.e. Ha caMoll: nnocxocTH, 

• . , . • . (0) ;, (0) 
KaK "nanaromee none" Erw +ErW , TaK H BTOpH'lHoe·none Erw TOlKll~.cr-

. 'seH:Ho' o5pamaroTcH B Hynh npH r ~ R 0 • ,. , : 

Unsr CyMMapHOI'O nonsr, aaanorH'lHO ( 10) 1 HMeeT MeCTO 

( 32). 

' Kax BH.UHO H3 (8) H (~0), B npenenhHOM cnyqae y-+ 00 8· =;8 
· e s· 

H, cyMMapH~tll: pesynhTaT nnsr P oKa3biBaeTCSI pacxonsi:iunMCSI c .TeM lKe no-

psi:nKoM paCX OllHMOCTH 1 'lTO H B . ( 28) 1 T.e. nponopUHOHanhHO Y 
. . ' 

0KOH'l8T9TihHb!M Bb!BO.UOM H3 npHB9ll9HHOI'O P.11C'l~Ta SIBnSieTCSI T0 1 'lTO 

.npH .UBH)KeHHH .MHMO 'OllHHO'lHOI'O ·npenSITCTBHSI . ynhTpapenHTHBHCTCKHH cry

';~~(,,.;.;; :.:cTdK' ao3'5y)Kna~T H3~yqemie,. HHTe~CHBHOCTb KOTOpo~~ •. aoo5me: roaopsr,·~M.o*eT: 
':,-;:>·:;· <'p·a~.·;·~::·ii~e~~e·c·H~'la:nhHofi. ~H~prHell: 'caMoro crycT~a·n.a ToM cnyqae, Kor~~-· 

r
·;~.·.y;·' '··;~p.~nSITCTBJie'~~--.. ~M~eT oc~pott Kp~~K~ ~n~ '~;6pa. . ··. 

I '._, 

1 
I 

J (x) HHTerpanbHb!MH npencTaBneHHSIMH 1 noriy'l!fM 
n q-n 

(y) 

( q - uenoe) : 
00 

A =!, J n (x)I 
n=-oo . q-n 

·'· +oo l 77 
=!.. (- J e 
n=-00 · 2 77 _

77 

-n18+ lx "In 8 
Tr 

-i-(q-n) 
2 

d8 )( _e-
277 
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~ ( 1) 

.77 

fe d 8 '). 
-77 

. 

. 

,· ~--· 



'-'. 

nocne nepeMeHbi B .( 1) 3H8KOB CYMMHpOB8HliSI H. HHTerpHpOB8HHSI HMeeM: 

•t. 
-t::....q 

A 
e 2 1T = .-- 1T . lxeln(J . 2.tt-fd(}fd(}' e -yeln(J'.:.tq(}' 

-TT -TT 

oo -ln(J+In(J'+tn::_ 
1 2 - Ie ). 

2rr n=-oo 

TaK KaK iiMeeT MecTo 4JopMyna 

.: 
1 +oo -In [0-({} '+ !!_ >] 
-I e 2 . 

2rr n=-oo 
I· o [(} '- ((}-...! )-2rrn], 

n=-oo 2 

' ( 2) 

( 3) 

TO nocne HHTerpnpoaaHHSI (2) no (}' c y'IE:!TOM Taro, 'ITO -rr~(J~ rr n BKnan 

a HHTerpari nanyT TOnbKO naa tinea a cyMMhi ( 3) ( npn n = 0 tt npn n = -1}, 

nony'IHM: 

l 1T lxeln(J+ycoe{}-lq(} 

A=- fd(}e 
2rr -rr 

(4) 

HHreparypa 

1• B.M. BonoTOBCKHii, r.B. BocKpeceHCKHii. YcPH, §.§., Bbiii. 2, crp. 209.(.1988). 

2; A.H.· ITorexHH. HeKoropbre 3aaa'lH aHif;paKIIHH sneKrpoMarHHTHbiX BonH. l13a. 

"CoBeTcKoe Paano", /1-focrcBa, 1948 r. 

PyKonuc& nocTynHna B H3naTen&cKHA oTnen 

29 anpenu 1970 rona. 
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