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B HacTo~Iuee BpeM~ rrpeacTaBn~eT HHTepec Borrpoc o rroTep~x 9HeprHH 

rrponeTaiOIUI'IM qepe3 pa3.TIH'IHbiG CTpyKTypbl peJI~TI'IBI'ICTCKI'IM cryCTKOM C 5onh

IIIHM sap~aoM. Oco5eHHO BalKHhiM ~Bn~eTc~ H3y'leHMe saBMCMMOCTM HoTepb 

u 2 -Yz 
9HeprHM OT pen~TI'IBHCTCKOrO !jlaKTOpa y = ( 1- _::jL ) rrpl'l aBI'I)KGHHI'I crycTKa 

c2 

B JII'IHGfiHOM ycKOpHTG.TihHOM Tp8KT8 1 HMGIOIUGM 05bi'IHO rrepHOaH'IGCKYIO CTpyK-

TYPY• 

Y )KG }laBHo (eM. I 1 I) 5biJIO Bhi~CHeHo, 'ITO noTe pH 9HeprMH B 9TOM cny

qae HOC~T pe30HaHCHblfi xapaKTGp, 0JlHBKO B JlB.TibHGfiiiiHX pa6oTaX ao CHX 

rrop Be ynanOCb Bb!HCHHTh C }lOCTaTO'IHOfi ITO.TIBOTOfi BCllMITTOTll'IGCKYIO 3BBI'ICI'I

MOCTb ITOTepb OT Y ( CM,/2-51), J1CKJIIO'IGHI'IG rrpeJlCTaB.TIH eT1 HBCKO.TihKO HBM 

1'13B8CTH0
1 

.TII!Ulb cnyqafi B035y)K}leHH~ rpe5eHKll• H3 rronyiTJIOCKOCTGH 1 Jl.TI~ KO-
• . 

Toporo EonoToBCKHM H BocKpeceHCKHM 5Nno rrony'leHo TO'IHoe peweHMe H o5-

Hapy)!<GIIa B HeKOTOpbiX DpH6.TIH)KeHH~X o6paTHall 38Bl!CllMOCTb ITOTepb OT y . 

HBJI>IeTCH nn 9Ta saKoHoMepHOCTb yHnBepcanbHoi1, He ~cliO. 

TpynHOCTb peiiieHHfi sanaq rronoGHoro pona 3aKnroqaeTc~ B Heo6xo

UMldOCTH yqeTa BCero qaCTOTHOrO }ll'!aiTa30Ha 1 B KOTOpOM B036y)!(llCleTCH lf3.Tiy

'18Hll8, .[lJI>I paCCMOTpeHHbiX HH)!(G Tpex rrepHOUir'leCKHX CHCT8M ( OUHa 113 KO

TopWX - " rpe5eHKa" EonoTOBCKoro-BocKpeceHcKoro, KoTopa~ rrpHBeneua 

UJI?. CpaBHeHH~) yJlB8TCH pa3BHTb ITOJJXOU 1 naroumfi B03MO)KHOCTb OU8HHTb 

8CHMITTOT!!'IGCKYIO 3aBHCHMOCTb ITOTepb !1pll 60.TibUIHX Y , 

CTpyKTypa cncTeM rrpeAcTaBneHa ua puc. 1. Bos6y)!<naiOTCH OHM Toqeq-

/HolM ~>H]lHUOM ( CJIY'IlHl I, Jl 

pOCTb HCT0'11H1K.OB Vo = eom;t • 

H sapH)KeHnoi1 HMTbiO ( cnyqal1 III ) • CKo-

11s ycnoBnfi sana'! cnenyeT !jlyHKUHOHanb-

') 
•J 



H8H CBH3b Me~y ~Ha'leHHHMH nnOTHOCTH TOKOB Ha npOH3BOnbHOM 

H HyneBOM aneMeHT8X CTpyKTyphr: 

m -OM. 

m Om 0 
j (.f+mD,t+--)=j (,f,t), os.;~ d B cnyqae I, 

z vo z 

m Om 0 m Dm 0 
j (r,t+-)=j (r,t); j (y,t+-)=j (y,t) B cnyqastx 11,111. 

r vo r Y vo Y 

KoMnoHeHThi ¢ypbe-BeKTopoB fepua, cosaaHHhiX 9THMH TOKaMH BTopH'IHhiX 

noneil:, MO)I{HO npeacTaBHTb B BHae: 
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3.Qecb 
W 217 s _/ 2 II W 

w .. ---- , )( • v k -w , k • 1-J. 
a Vo 0 s a c 

( 1,3) 

Pa5oTa, coBeplllaeMast W - KOMnOHeHTOfi BTOpH'IHOrO nonst H8!1 HCTO'IHHKOM 

Ha nepHoae, 5yaeT aaxoaHTbCst no ¢opMyne 

o/v
0 

w q r 
w 0 

He IE zw \ z= v t 
0 

I v 
0 

dt . 
( 2) 

0pH Bbi'IHCneHHH COOTBeTCTBYIOlliHX Bbipa)l{eHHfi OK83biBaeTCst 1 'ITO BCe qneHbl 

C s f, 0 1 T,e, BOnHhl C <jJasOBbiMH CKOpOCTstMH 1 OTnH'IHh!MH OT v o 1 o5pa

• 
llWIOTCst B Hynh H TOnbKO noBepXHOCTH8st BOnHa, pacnpOCTp8Hst!Olll8SICH C <jJa-

4 

.. 

-~ 

...... 

\ 

30BOfi CKOpOCTbiO HCTO'IHHK8 1 aaeT KOHe'IHhlfi pesynhT8T, Bhlp8)1{9HHH anH W 
w 

anH scex Tpex cnyqaes 5ynyT HMeTb snn 

1 2 q a _k_ K ( ~ ) Jm I w = - -- 2{3 2 0 f3 w c y y 

d -l,f ~ 
0 vo 

fj (,f)e d,fl, 
0 z(t) 

( 3.1) 

II 2qk ~ k 
W w = ----;;r He I J j 0 

( r ) K 1 ( _r ) r d r I , 
cy a rw yf3 .( 3,2) 

k 
Ill K oa - ~ ( Y +" ) 

W = -- Re I f i 0 
( y ) e y d · I 

w cf3 o y w y · ( 3,3) 

<tlopMynhl ( 3) HBnHIOTCH OCHOBHhiMH, OueHKH anH W W nony'laiOTCst H3 COOT-

BeTCTBYIOlliHX OUeHOK aMnnHTyll TOKQB, 0ocn9!1HHe H8XO!IHTCst H3 HHTerpanbHhiX 

ypasaeanil:, KBK o5bi'IH01 nonyqaeMbiX us rpaHH'lHbiX ycnosnil: Ha aKpaaax. HmKEI' 

pann KpaTKOCTH nsno)l{eHHe seaeTCH Ha npnMepe saaa'IH II , nnst ocTanb

HbiX - npHBO!IHTCH TOnbKO pesynhT8Tbl, 

CyMMY s ( 1,2) npH z =0 MO)I{HO npencTaBHTb HHTerpanoM no KOHTYPY 

J? 1 nOK838HHOMy H8 pHC, 2X/, 

i 
(I) , i --;---:,-2 (!) 2 w 2 vO (x r) II ( )( r ) ) J (r yk- (-- v) ) H (r~yk -(- ... v) )chg(T)dv 

+oa I • I • D I v o I vo ~ 
M= I =- . ·=- hi (4) 

( , > 11< 0 ( > 2 w 2 .1. 1 > 2 w 2 
1 )(',f 1 X.' J (r'yk -(--v) )H (ryk -(--v)) 

£ l vo l vo 

xl 
KaK o6bi'IH01 C'!HTa_eM, 'ITO k HMeeT ManyiD nono)!(HTenhHYID MHHMYID 

ao6aBKy, 
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.lle!flopMHpySI KO.IITyp .f B KOHTyp ( _f I + _f II ) ( npiiHIIMaSI lUIS! KOpHSI cnpaBa 

oT paapeaoB nono>KIITen&HbiA aHaK) 11 nonaraSI nanee 11 = !.... (l +f3 + if3 v) .11a .f I 
,f3 

k 
II II "' - (1 - {J - i {3 V I ) .118 

f3 
.fll 

, nony'IIIM: 

-kO oo --- kO kO 
M = -JJ (kry Jl-2iv)J (kr'v'Vl-2iv) [ctg-{l+f3+i~v)+ ctg-f3{l-f3-i{3v)] dv. (5) 

217 0 I I 2{3 2 

~nerKO Blll!eTb 0 'ITO iflyHKUIISI non IIHTerpaJIOM B (5) npll V ... 00 9KCnOHeH

U118JlbHO CTpeMIITCSI K .llyniD. fiocne ITOl!CT8HOBKII (5) B (1.2) peayn&TaT 

rrpeo6paayeTCSI ,:xanee rryTeM IIHTerpllpoBa.IIIISI no qacTSIM no r ' 

KpaeBOrO yCJIOBIISI l!JISI TOKa 

j 
0 

(r)l 
r (t) r =a 

MHTerpan&Hoe ypaBHe.IIHe anSI j 0 

rw 

0. 

38nllilleTCSI B Billie 

c Y'I~TOM_ 

( 6) 

,o k "" d(r'j~) , "" 1-va+2iv ( -2-.- ( , 2 . ( ) 
-E =- f----dr f G(v)----J 1 kryv -2Iv)J kr v'v - 2Iv)dv, 7 

rw 2c" d , o --- o 
r v'v2-2~ 

.... 

o x/ kO kO 
rae E -BHeruHee none , G(v)=ctg...,..,....(1+f3+ivf3)+ ctg-(1-f3-i{3v). 

"'!-' 2{3 
( 7) yno6Ho nanee rrponll!fl!flepeHUIIpoBaTb erne paa no r 11 BBecTII aaMeHy 

y2 )(2 
V= 

y 1 + y 2 X 2 • B TaKOi!: iflopMe, Y'IIITbiB8SI 0 'ITO rnaBHbiH BKJ18l! B IIHTerpan 

naeT o6naCTb 3.11a'leHIIA r "" r (B 9TOM MO>KHO y6el!HTbCSI
1

11CI10Jlb3YSI 

8CIIM11TOTII'IeCKIIe Bbipa>KeHIISI l!JISI 6ecceJieBbiX cpyl!KUIIH II Y'IIITbiB8SI H8Jlll'llle 

60Jibl!!OrO rrapaMeTpa Y ) , npi!MeHHM K l!BOHHOMy HHTerpany MaTOLl CTBUI!OHap

HOil: cpaabi/ 7 I. B peayn&TaTe rrony'IIIM, orpaHII'IIIBaSICb ocHoBHbiMII 'lneHaMII, 

x/ 
KoMITOHeHTbl <l>ypbe, ua KOTOpbie pacKn8J:lhiB810TCH BeKTOpa repua 

BHel!!Hero ITOnH, HeCOMO~O HCTOqHHK8MH 0 ITpHBeaeHW Ha pHC, } ( K - 38pHJ:l 
H8 eaHHHUY anHHbl HHTH,) 
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. I · __ '·. . 
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\ I 
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0 
dE,CtJ 

dr 
2(l+i) L,_d_(rjo ). 
k c 0 r d r rw ( 8) 

0TciDaa c y'I~TOM (6) HaxoaHM oueHKY anSI ToKa. HaKo.lleu, nocne noncTaHoBKH 

B (3.2) II IIHTerpHpOB8.1111SI no '18CTOT8M nOJiy'laeTCSI OUeHK8 LlJISI 110JlHOil: 9.11ep

rllll, TepSieMoll: 38pS!l!OM Ha Oli.IIOM rrepi!Ol!e CTpyKTypbi: 

II 5 20 w =-- _q __ 
24 11 a 2 

A.llanorii'IHaSI rrpoueAypa, npoaeQeHHaSI AnSI rpe6e.IIKII; uaeT 
+ 

III 
w 

2 
K 0 ---
16 a 

(9) 

(10) 

HaKoHeu, l!JISI aaaa'l:H I npiiBeaeM Ton&Ko rpy6y10 aepxHIOIO oueHKy, KoTopas 

Mo>KeT 6biTb nony'ieHa c noMoru&IO ( 3.1) cneayiOruHM o6paaoM, ~'rrpennono>KHM, 

'iTO j 
0 

npocTo nponopulloHan&Ha aMnnHTyne "rraaaiOIUero" nonS! E 0CtJ 
zw z 

KOTOpaSI BOillJ18 6bi B COOTBeTCTBYIDIUee II.IITerpaJibHOe ypaBHeHIIe, 3TIIM Mbl 

BJIHS!HIIe nepHOl!ll'iHOCTII Y'iHTbiBBeM Jllllllb 'i8CTII'iH0 0 nOCKOJlbKY cpopMyJia ( 3,1) 

SIBJISieTCSI TO'IHOi!: II BbiBeaeHa C Y'i~TOM rrepiiOl!ll'iHOCTII CTpyKTypbl, a B Bbl-

pa>KeHHII l!JlSI j 
0 

zw HB Bhll!eneHHOM aneMeHTe CTpyKTyphi Mbl npeHe6peraeM 

9Kp8HHpOBKOII: 38pS!l!8 COCel!HHMII 9JieMeHT8MH, T,e, B K8KOH-TO Mepe Bbi6HpaeM 

XYllllllli!: cny'iai!:. B peayn&TaTe rronyqaeTCSI Bbrpa>KeHIIe anSI rronHhiX noTepb: 

I 
W .. A 

q2 d --. 
a2y 

( 11\ 

rae A - 'iiiCJlOBOi!: K09cpifJllUIIGHT0 KOTOph!i!: np11 l!8HHOM ITOl!XOl!e OCTaeTCSI 

Heii3BeCTHhiM, 
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B 38KliiO'l.eHire MOlKHO OTMeTHTb: IIOJIY'l.9HHbl9 OU9HKH IIOK83b!B810T0 'l.TO 

IIOTepH B YlibTpapenHTHBHCTCKOM rrpeaene CTpeMHTCH IIO KpaftHe~ Mepe K IIO~ 

CTO~HHOMY rrpeaeny IIpH HeorpaHH'l.9HHOM yBeJIH'l.9HHH Y • Pa3JIH'l.He pe3yJib

TaTa anH CHCTeMbi nonynJIOCKOCTe:t!: OT pe3yJibTaTa EoJIOTOBCKOrO H 

BocKpeceHCKoro, KOTOpbxe JJ.liH noTeph npHBOJJ.HT tjlopMyny (eM. 
131 ) 

2 K 2 D {3 ( 12) 
w 

a y 

MOlKHO o6~HCHHTb TeM 1 'l.TO B 8CHMllTOTH'l.eCKOH QJOpMyne (12) Y'l.TeHa JIHllib 

o6naCTb 'l.8CTOT ka ~ y , B TO BpeMH K8K B ( 10) ka > l . TipHBeaeHHbie 

"' 
s/3/ 'l.HCJieHHbie pe3ylibT8Tbi 1 Bbl'l.HCJieHHbie IIO TO'IHOH QJOpMyne, TpyaHO CO-

IIOCTBBHTb C ( 10) 0 T,K. COOTB9TCTBYlOIUH9 TO"'KH Ha paCC'IHT8HHOH KpHBOH 

JielKaT CJIHlliKQM 6JIH3KO K HYJIIO, 

HaKoHeu, rrpHseaeM tjlopMyny rroTepb ang cnyqag 2, Koraa cHcTeMa Bo3-

a-b 
6ylKaaeTC51 6eCKOH9,'l.HO TOHKHM 38p51lK9HHbiM KOJibUOM paaHyCa b (IT pH - « l ): 

a 

II w -2 
,lQ _q_2..Q__. 

a(a-b) 

n H T e p a T y p a 

( 13) 
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