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PaccMoTpHM .llHarpaMMbl Cl>eilHMaHa, B JtOTOpblx see BHpTyanbHble 'lacTHUbl Haxo.aaTCa Ha 

CBOHX MaCCOBbiX nosepXHOCTaX. 8MecTO TOI'0 1 'IT06bl pacciltaTpHB8Tb 06bl'IHOe BblpalKeHHe .ana 
x) 

8MIInHTY'Jlbl KaK HHTerpana no BHpTyanbHblM HMnynbCSM 

F B ( 1) 

p 
Dl 

( II d
4

k1 • B. D 2rri 8(A, ). (2) 

121 
TaKoro po.aa Bblpa:lKeHHe snepBbie nOHBHnocb s pa6oTe KyTJtODCJtoro , noxaaaswero, 'ITO 

,llnH npOCTeilUleil ,llH8I'p8MMbl pacceaHHa 4-ro nopa,llK8 OHO ,ll89T cneJtTpanbHYIO QJYHitUHIO npo

uecca, H pacnpocTp8HHBWero 9TO yTB&p:lK.ll&HHe Ha npOH3BOnbHble JlH8I'p8MMbl. 0JlH8KO rpH60B H .llar 

131 
noB OTM9THnH, 'ITO peuenT KyTKOCCKOI'O H9IIOnOH1 T8K KSK He OIIpe.ll&naeT o6naCTH HHT&I'pH-

pOB8HHai ,llnH TpeX'18CTH'IHbiX npoMe:lKyTO'IHbiX COCTOHHHJl OHH IIOK838nH 1 'ITO (2) .llSeT CII&KTpanb

HyiO QJYHJtUHIO, ecnH HHTei'pHpOBSHHe - JtOHTypHOe. 06Ulei'O npOCTOI'O CIIOCo6a Oqpe.aeneHHa KOH

Typa HHTerpHpOBSHHH HSilTH He y.aanoCbo 

MO:lKHO IIO.llOilTH K BOnpocy C .apyrolt CTOpOHbl H IIOCTaBHTb 38,ll8'1Y 0 CBOltCI"Bax QJYHKUHH 

(2) , KOI',lla o6naCTb HHT&I'pHpOBSHHa .aeilCTBHT9nbH8 H OI'p8HH'IHB8&TCa ycnoBHaMH A,- 0 •.; Mbi 

MO:lK&T 6blTb Bblp8:lK9HO B BH,lle MHOI'O-

!tp8THOI'O HHTerpana no ,ll&ltCTBHT&nbHOlt o6nacTH OT Jl&ltCTBHTenbHOlt QJYHKUHH C ltOpK&BblMH OC06&HBo-

CTHMH H8 rpaHHUax. By.ll&T ,ll8H HBHbllt BH.ll 9TOI'O HHT&I'pana .ana BHpTyanbHblX '18CTHU C BepaB-

xx) 
BblM ByniO CIIHHOM • J13 STOI'O Bblpa:lK&HHa 6y,ll&T BH.llB01 'ITO .ana•npOH3BOnbHOJl neCTHH'IBOJl 

,llHSI'paMMbl HHTerpan no .aeltCTBHT&nbHOJl o6naCTH, B COI'naCHH C peaynbTSTOM rpH60B8 H ,llaT

nosa, He .aaeT cneKTpanbHOil Q:lyHKUHH aMnnHTY.llbl ( 1 ). BMecTe c T&M pa.a .aeTanell .llaBHOI'O 

paC'IeTa COXpaHHTCH H npH KOHTypHOM HHT&I'pHpOBaHHH B (2 h ,llanee OB MO:lK9T OK8a8TbCa 

Ill 
noneaHblM npH noHCJte oco6eHHOCTeil aMnnHTY.ll ; K 6nH3KHM BblKn8Jllt8M JlQn:lKBbl npHBO,llHTb 

/51 
paC'IeTbl MO,ll9nH MHO:lK9CTB9HHOI'O pO:lK,lleHHH, npe.ano:lKeHHOJl AMSTH H Jlp. o 

1. KHHeMaTHKa necTHH'IHOlt .llHarpaMMbl aa Maccosoll nosepxHOCTH 

PaccMoTpHM cne.ayiOWyiO .aHarpaMMY (pHc. 1) ynpyroro paccesHHSI a+b -+a +b 
0 0 n n 

4aCTHUbl a
1

, b
1

, c
1 

HM9IOT cooTBeTCTB&HHO Maccbl m 1 , 111 , 

"' 
. 1 8 HX 4-HMnynbCbl TSKJK& 

o603Ha'18IOTCa "J , b1 , C I • no npe.anono:lKeHHI01 Bee '18CTHUbl HaxO.QSITCSI B8 MSCCOBOil IIOB&px

HOCTH 

X) n pHHHTbl 0603B8'19HHSI flau.aay111• 

-.a c, 
(3) 

xx) /4/ 
,llns 6eCCIIHHOBblX '18CTHU .llpyroil BH.ll STOI'O HHTerpana 6bln ,ll8H Mypa.QaHOM o 
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l>n Cn-J g3 Ca CJ Co - - -- ----------- -

c, c,_l c4 c3 c~ c£ ~s 
a, I a,.j a3 Oz a~ ao ----

t ta 
t, I 

I 

t I 

t= t ,._, t 
" 

PHc. 1. 

3aLI8Hbl 

1 
( a

0 
+ b

0 
) = - s ; 

1 
(a -a ) = -t = t. 

0 n n (4) 

KonH'ieCTBO ypaBHeHH!i ( 3) nnH neCTHH'iHbJX LIHarpaMM MeHbWe KpaTHOCTH HHTerpana ( 2). B 

K8'1eCTBe HeLIOCT810WHX rrepe!lleHHbiX HHTerpHpOB8HHSI MO}!{HO BhJ6p8Tb1 HarrpHMep, rrepeLIB'IH 

HMJiinbC8 OT a K 
• 0 a ' I 

1 
(a -a 

0 I 
) =- t 

I • ( i = 2, 3, • . . , n - 1 ) . (5) 

lfT06bJ ppeLICT8BHTb (2) B BHLie HHTerpana IIO dt ..• dt , H8LIO: 1) 38Ll8Tb rrpenenbl HHTe -
'·· n•l 1 

rpHpOB8HHS1 IIO 3THM rrepeMeHHbiM; 3TO rrpOCTO CLienaTb 1 ecnH IIOTpe60B8Tb1 'iT06bJ o6naCTb HH-

TerpHpOB8HHSI 1 T.e. COBOKYIIHOCTb rrepeMeHHb!X t 
n•l ' •••• t 1 , rrpH LieJiCTBHTenbHbiX s. t 

6bJna neACTBHTenbHolt; 2) 38Ll8Tb IIOLlbiHTerpanbHOe Bblp8}!{eHHe K8K lPYHKU.HIO s, t, tn·l ' ... , t1 :(s, t ). 

EcnH nHHHH LlH8rp8MMbl COOTBeTCTByiOT CK8nS!pHb!M '18CTHU8M 1 TO CIIOC06 p8C'IeTa STOlt lPYHKUHH 

/6/ 
H3BeCTeH ; OH CBOLIHTCSI K Bbl'iHCneHHIO SIK06H8H8 rrepeXOLI8 K rrepeMeHHbiM ( s, t j ) 1 Bbipa-

}!{8eMOro, B CBOIO O'iepeLib, TOnbKO 'iepe3 CK8nS!pHb!e 1IpOH3BeLieHHSI BHpTyanbHbiX HMrrynbCOB, 

EcnH }!{e LIH8rp8MM8 H306p8}!{8eT p8CCeSIHHe '18CTHU CO CIIHHOM1 TO LinSI Bbl'iHCneHHSI 'iHCnHTenH 

B H8Ll0 yMeTb Bblp8}!{8Tb C8MH BHpTyanbHbie HMrrynbCbl ( 8 He TOnbKO HX KB8Llp8Tbl) 'iepe3 

(s,t;). 

3T8 IIOCneLIHSISI 38Ll8'i8 BO BCeM IIOLI06Ha 38Ll8'ie H3 CT8THKH TBepnoro Tena; K8KHe CBSI3H 

H8Ll0 H8nO}!{HTb H8 CHCTeMy CTep}!{Helt, COeLIHHeHHb!X orrpeneneHHbiM o6p830M 1 'iT06bi OH8 CTBna 

}!{eCTKOlt H CT8TH'IeCKH orrpenenHMOlt; K8KOBO rrpH 3THX CBSI3SIX rrono}!{eHHe CTep}!{HeJl, P83HHU8 

3LleCb nHWb B TOM 1 'ITO CTep}!{HH pacrrono}!{eHbl B 'ieTbipexMepHOM KOMJineKCHOM HeSBKnHLIOBOM 

npocTpaHCTBe. Mbi yBHLIHM, 'iTO nnH necTHH'iHOA LIHarpaMMhi aTo npocTpaHCTBO MO}!{eT 6biTb 

CLienaHO TpexMepHbJM H neltCTBHTenbHbiM. 

nerKO BHLleTb1 'ITO HyneBbJe KOMIIOHeHTbJ BCeX BHpTyanbHbJX HMrrynbCOB He 38BHCSIT OT 

B cHcTeMe ueHTpa Mace 

- -
t; • 

a + b = 0 
0 0 (6) 

Vf3 ycnOBHlt 

4 

J 

" 
I 
I 
L 

i 
I 

I 

~ 

I 

~ 
~ 

t 
I 

Ji'-= ------



). 

t 
' 

l 
~ 

... ,. 

f 

cneayeT 

l\o = 
2 2 

s + m1 -_M.t. __ 

2vs 

a 1·1 -a, 

2 2 

b,o =-~~---
2.,j s 

(7) 

(8) 

(9) 

LlnHHbl J-eeKTOpOB a, , b 1 , -;;-, T8K)!{e 38BHCSIT TOnbKO OT s 1 TBK KBK CBSI38Hbl C a IO 1 b IO 1 

C IO ycnOBHSIMH ( 3). J.1a ( 7) CneayeT, 'ITO LlOCTBTO'IHO 3aLl8Tb HanpaeneHHSI 3-eeKTOpOB -a I 

'IT06bi 4-eeKTOpbi a1 , b1 , c1 nonHOCTbiO oupeaenHnHCb. noaToMy Ha LIHarpaMMe, ayanbHOlt necTHH-

/1/ - -
ue t MO)!{HO H306pa3HTb TOnbKO 3-eeKTOpbi a1 H COeLlHHS!IOWHe HX KOHUbl BeKTOpbl C1 

(pHC. 2). 0Ha HMeeT BHLl Beepa B TpexMepHOM 3BKnHLlOBOM KOMnneKCHOM npOCTpaHCTBe. KB)!{Lloe 

3BeHO 3TOrO Beepa - TpeyronbHHK C LlBHHbiMH CTOpOHBMH 

H LlBHHbiMH yrnaMH, KOCHHYCbl KOTOpblX 

-a._, 

- .... 

' ' ' ' ' 

z, 

1
- ( 2 2 Yo c 1= c -~t J I IO I 

MO)!{HO nony'IHTb H3 ( 7 2 ) : 

Beep 3-HMnynbcoe anSI necTHH'IHOA LlHarpaMMbl. 

PHC. 2. 

5 

(10) 

( 11) 



XoTH ¢opMa 3BeHbeB seepa onpeAenHeTCH senH'iHHOA s , HO pa3sopoT 11 ¢opMa scero seepa 

yrnoB Me)KAY seKTOpOM 
He onpeAeneHbi. 4:To6bi cAenaTb seep :lKeCTKHM, yAo6Ho 3aAaTb n- 1 

-a ~~ 
0 

N pe6paMH* - -a
2

,a
3

, ••• ,a • Vfx KOCHHYCbl z, MO)KHO CBH3BTb C 

1- rl- 1 --
2 2 

a, a o L. I = a, a o = ~ ( t I - m I - m o) + aoo a 10 

t 
I 

'fa 
JlerKo noKa3aTb, 'ITO, ecnH AnH scex i s ~ m 1 + M 1 , TO 

ch >.~ = a 10 / m 1 ~ 1, 

T.e. >. 
1 

- AeAcTBIITenbHbie 'iHCna. EcnH, Aanee, AflH scex i 

TO zi ~ 1, Z.>l ,-

2 2 2 \ 112. m
1

+m1•
1 

-2m 1 m 1_1 ch(" 1->. 1• 1 ), 

2 2 
t
1 

:2: m
1 

+ m
0 

- 2 m1 m0 ch ( >.1 - .\0 ) , 

' H MO:IKHO BSeCTH AeACTBHTeflbHbie yrnbl cPj II 

z; = ch <P i Z; = ch ~i . 

~. 
1 

B ABflbHeAweM BMeCTO nepeAa'l t· I 
Mbl 6yAeM 3BA8B8Tb llOflO:lKeHHe SeKTOpOB 

MH,. ~j ( i= 2,3, ... , n). 

(5): 

a· I 

(12) 

(13) 

(14) 

.. yrna-

OepeAAeM Tenepb K pefueHIIIO 38A8'1H 113 .. CTBTHKH TsepAOrO Tena ... Oony'IHM peKypeHT-
__. _..,. __. ~ ...... ..-. 

no a
1 

H a
0

• OycTb y:lKe 3aAaHbi a 0 , a,, a,_ 1 , ... , a 1 
Hbie ¢opMynbi AflH onpeAeneHHH -;;. 1 

c llOMOWbiO qHcen s, ~ .. ' ~ n-1 ' ... , ~I • By A eM HCK8Tb -a,.z 

- -- -a 1·1 =A 1·1 a, + B,_1 ao + c,.J (':;", ~ 1 

B BHAe; 

(15) 

YMHO:IKHB ( 15) HB ~I 1-;; I 
KB8Ap8T - C 1• 1 • 

-- --I , a 0 /la 0 
, nony'IHM A 1-1 , B,.1 a B03Bb!W8H ( 15) B 

,-I 
A,.z = ~.!.;L_ 

I B;' I 

ch ~1 ch~1 • 1 -chcjl 1 • 
- sh2 ~ ~' 

I 

1~11 
81·1 = 18,1 

ch ~I chcjll - ~!.=J 
sh 2 ~, (16) 

2 

c,_l 
- 2 I a 1-1 I ( ch ~1-1 - ch ( ~~ + cP 1 ) 1 · ( ch <1> 1-1 - ch (~I - cP 1 ) 1 

1--121-- 12 l ;t,. 

• ( 17) 

VlcxoAHbie seKTOpbi -OXY - no a H 
0 

-a 
0 -- . a . 

n • 

a
1 

a
0 

sh ... , 

-H a 
n 

YA06HO 38A8Tb, HanpaBHB OCb 

- l-ao = a 
0 

I l 1, 0, 0 I , 

a=l";;"'l\ch~ ,ish<~> ,o1. 
n n n n 

ox 
_... 
a

0 
, a nnocKoCTb BAOflb 

(18) 

-C ndMOWblO ( 15) KB:lKAbiA oqepeAHOA BeKTOp a i • 1 onpeAenHeTCH ABY3H8'1HO ( 17), C TO'iHO-

CTblO AO OTpa:lKeHIIH B nnOCKOCTH (B;' 1';;1 . 0o9TOMY COBOKynHOCTb 'iHCen s, 11, , ... , ~2 

6 ,· 

0 

1 

,. 

t .. 
'1 

.. 
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t 

' , 

"" 

n-1 
onpenenSieT 2 

! 
KOHqmrypau~o~lt -a 

n 
-' an ... z -, ... ,a 1 npH 38Ll8HHb!X a 

n 

4To6bi nony'iHTb npenenbi H3MeHeHHSI yrnos ell, , npennono)!(HM, 'iTO OHH non)!(Hbi onpe-

nenSITbCSI nono*eHHeM oco6eHHocTelt ciJyHKilHH ( 2), a nocnenHHe - cosnanaTb c oco6eHHOCTSIMH 

/1/ ' 
aMITnHTYLlbl ( 1 ), T.e. YLlOBneTBOpS!Tb ypaBHeHHSIM naHnay • 4aCTb H3 HHX y)!(e YLlOBneTBOpeHa 

( 3), OCTaBWHeCSI ( KpOMe ycnOBHSI I a I = 1 ) SIBnSIIOTCSI HCKOMbiMH ypaBHeHHSIMH nnSI npenenoB 

HHTerp~o~posaHHSI. B qaCTHOCTH, nnH i -ro KOHTypa B neCTHHue ypaBHeHHe . KHpxroctJa 

J a + a 11 cl+ -a1rr b rv = 0 I 1 ,-a c, nnSI nepBbiX Tpex KOMilOHeHT naeT ycnOBHe KOMnnaHapHOCTH 

- - -a,.1 a 1·1 +a, a' + al+1 al+1 = 0 ( 19) 

TaKHM o6p830M 1 npenenbHbie 3H8'ieHHSI yrnoB COOTBeTCTByiOT nnOCKHM KOH<iJHrypa!lHSIM ewe He 

ciJHKCHposaHHbiX seKTopos. TaK, rrnocKHlt seep naeT ypasHeHHe KpHBOlt naH.nay nnSI oco6eHHo-

• /7/ 
cTelt aMnnHTYLlbi (sbmHcaHHoe s sane elln = ncf> snepBbie 0KyHeM H PynHKOM ) : 

(20 l 

AHanorH'iHO npenenbHbie 3Ha'ieHHSI yrna ~1•1 npH 38LlaHHb!X elln , <I:,.
1 

, ••• , ell1 OTBe'iaiOT 

rrnOCKOH KOH<iJHrypauHH seKTOpOB - -- -a' , a,_1 , ao 

extr 
(21) 

Bee yrnbi - peanb"Hbie apryMeHTbi r~o~rrep6onH'ieCKHX ctJyHKuHi!: , H no3ToMy yKa38HHbie npenenbi 

orpaHH'iHB810T H3MeHeHHe yrnOB He 'cHapy)!(H', a 'H3HyTpH' : 

(22) 

(23) 

ViHTepeCHO, 'iTO o6naCTb HHTerpHpOB8HHSI ITO ell
1 

scerna nsycBSI3HaSI. Ha pHc. 3 HaqepqeHbi 

npenenbi, KaK ¢yHK!lHSI s , nnH 

2111 
4> =c/> = arcch( 1+ ), 

' s -4 m2 

113 (21) cnenyeT, 'iTO 

NN -pacceSIHHSI c o6MeHoM rr -Me30HaMH. B 3TOM cnyqae 

*x) 

BHyTpH o6naCTH HHTerpHpOB8HHSI. no3TOMY MHHMOCTb 

BTOpoH KOMTIOHeHTbl BeKTOpa -:;""n ( }8) (npH ,aei\CTBHTeJibHOCTH IIpoqHX KOMilOHeHT B9KTOpOB 

H -a 
n ) llpHBeneT K TOMY 1 'iTO H y BeKTOpa BTOp8S1 KOMDOHeHT8 6yneT 'iHCTO 

MHHMOlt, a npO'iHe - neltCTBHTenbHb!MH H T.Ll. LlO -a; • EcnH Tenepb H3MeHHTb CHr'HaTypy 

MeTpHKH IIpOCTpaHCTBa BeKTOpOB ~ C (+++) Ha (+-+) 1 TO B HOBOM 1 He3BKnHLlOBOM,npOCTpaH--a 
I 

CTaHyT o6nanaTb neltCTBHTenbHbiMH KCJMilOHeHTaMH. CBSI3b Me*LlY HHMH CTBe BCe BeKTOpbl 

6yneT Ta *e (15), HO s ctJopMyne (17) Hano oT6pocHTb MHHyc nepen npo6bJO, a B (18)-

MHHMYIO enHHHilY. 

Vi3secTHo, nanee, 'iTo s npencTaaneHHH nayn~o~ nnSI MaTpHu y ciJYHKilHH pacnpocTpaHe-

HHSI ciJepMHOHOB H 6030HOB H HX BOnHOBbie clJyHKUHH · conep)!(8T BTOpbie H HyneBbie KOMilOHeHTbl 

x) 
3aMeTHM1 'iTO npH HOpMSnbHbiX MSCCaX ycnOBHH ( 13) MeHee )!(eCTKH, 'ieM (22), (23), 

TaK 'iTO ( 13) 38BeLlOMO BbiiiOnHSieTCSI BHyTpH o6naCTH HHTerpHpOB8HHSI. 

7 
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Pac. 3. 

npe.a:errbl HHTerpHpOBaHHH 

B Q:>opMyne /31 I 

ot3naCT& 

HHTerpHpOBaHHH 

BeKTOpOB TOIIbKO B BHJJ:e iy, iE 1 a .a:pyrHX MHHMhiX 'IIIeHOB HeT. noaTOMy B npOCTpaHCTBe 

C MeTpHKOJl ( +- +- ) 1 T.e. BHyTpH o6naCTH HHTerpHpOBaHHH1 nponaraTOpbl H BOIIHOBbie cPYHKilHH 

6y.a:yT H306pa:lKaTbCH MaTpHnaMH C .a:eltCTBHTenbHhlMH aneMeHTaMH (6b!Tb MO:lKeT,c MHHMOJl e.a:a

HH!leA nepe.a: MaTpHneA). LfHCIIHTenb B B (2) 6y.a:eT .a:eACTBHTenbHbiM npOCTO KaK npOH3Be.a:e

HHe Ll8JlCTBHTenbHhiX MaTpH!l. 

2. Bbipa:lKeHHe .a:nH HHTerpana ( 2) 

B HHTerpane (2) 

Sn-2 4 
p(s,t)=(2rri) (d a

1 

n-1 n 
2 2 2 2 II 2 2) B II 8 ( a 1 + m1 ) 8 ( 1i +~ ) 8 ( c1 + IL, 

1 I 1 (24) 
4 

d an-1 

nepelt.a:eM K nepeMeHHbiM 

a a 
0 n-1 

2 2 2 2 2 2 
, ••• , a

0 
a

2 
, a

1 
+ m

1 
, b

1 
+ M,. , c

1 
+ IL,. 'aoan-2 

8 
,i 

r 

r 

5I 

p 

r 

•. 

-



., 

5IKo6aaH nepexo.aa K HHM OT a1 , ••• , a n·t (Mbl He BblllHCbiBaeM ero H3-38 rpOM03.UKOCTH) 

pa3naraeTCSI Ha npoH3Be.aeHHe n-1 onpe.aenHTeneA 4-ro nopSI.aKa: 

r.ae 

V!cnonb3yeM ( 7) 

3n·2 
=2 

]=2 
3n •.2 

(at bt c 1 c2 ) II ( ao ai-l bi-1 c l), 
i=3 

at a2 a3 ao 

b b b b 
(abed)= 

1 2 3 0 

cl c2 c c 3 0 

dl d2 d3 do 

n 

( a 1 q a0 a 2 ) II ( a0 al-l q a 1 ) • 

1=3 

n 

- 'll Ho q =I 0, s , n09TOMY 

3n - 2 

J = 2 s 

r.ae 

2 --ll ( a
0 

a
1
_
1 

_., 3n -2 

a
1

} = 2 

n - 1 n 

1= 2 

n-1 

s 2 

n 2 

II [-- ] c,_ l ao a, 
I= 2 

3n•2 
]=2 

..!!...._:..!_ .... n -1 ~ ~ 
s 2 I a I I a \Ia I 

0 l n 

n -1 ~ 2 n-1 

n I a, I II K, , 
1=2 l=t 

K 
1
_
1 

= [ ch If) 
1
_
1 

- ch ( 4)
1 

+ 4>
1 

) ] [ ch lf>1_1 
- ch( 4>

1
- cf>

1
) ] H If> 1 = c/> 1 • 

0KOH'18TenbHO ( 24) npHo6peTaeT BH.U ! 

3n•2 
(rri) dchlf>n-l r d ch!f>n-2 ... r d ch lf>.,-I. B 

p(s, f }= r 
.Dd.. ft I~ I Kv. !( 

y, 
K2 

Ky, 
s 2 l 

n•l n-2 
l=o 

n-1 

(25) 

(26) 

(27) 

· .. 

(28) 

(29) 

(30) 

(31) 

3.aecb 3HaK I. 03H8'18eT CYMMHpOB8HHe 'IHCnHTenSJ no BCeM 2 KOH~HrypauHSIM seepa, 

.aonycTHMbiM .anSI Ka)K.aoro Ha6opa "CBSI3eA' ~2 , •.• , lf>n-t • .[lnH cny'laSI 6eccnHHOBbiX npoMe -

)KyTO'IHb!X '18CTHU I, B o6pawaeTCSI B 2 n·l • npe,aenbl HHTerpHpOB8HHSI no K8)K.UOA nepe-

9 
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MeHHOA .118JOTCH Hep8BeHCTB8MR (23) R HBnHIOTCH ecTeCTBeHHbiMH: HYnll 3H8MeHaTens COBn8.11810T 

C npe.llenaMH. BHyTpR o6nacTH HHTerpHpOB8HRH K8:lK.IlbiA MHO:lKHTenb H 3HaMeHaTenH1 H 'IHCnHTe

ns B - .lleACTBHTenbHbl. BMeCTO ypasHeHHA naH.Il8Y npe.llenbi HHTerpHpOB8HHH MO:lKHO 6binO 

nony'IHTb H3 Tpe60B8HHH .lleACTBHTenbHOCTH na60 'IHCnHTenH B MeTpHKe. ( +- +- ) I nH60 3H8MeHaTe

nH. 

Ka:lKeTCH aara.llO'IH&IM, no'leMy O:lKH.IlaswaHCH (a .llOKaaaHHaH KyTKOCCKIIM .llnH npocTeA

wax .llHarpaMM) .lleACTBHTenbHOCTb cPYHKUHH p ( {J, t) Bblp83Hnacb B03MO:lKHOCTbiO npe.llCT8BHTb 

p B BH.Ile HHTerpana no .lleACTBHTenbHOA o6naCTR OT npOH3Be.lleHHH .lleACTBHTenbHbiX cPYHKUHA. 

/3/ 
.lleACTBHTenbHOCTb (KaK 3TO nOK838HO .llnH HeKOTOpbiX cneKTpanbHbiX cPYHKUHA ) MO:lKeT 

ocyweCTBnHTbCH H nyTeM KOMneHC8UHH MHHMbiX '18CTeA KOMnneKCHOrO Bbip8:lKeHHH npH KOHTyp

HOM RHTerpHpOB8HHH. B03MO:lKH0 1 .lleACTBHTenbHOCTb nO.IlbiHTerpanbHOrO Bbipa:lKeHHH - cny'laAH8 1 

R necTHH'IH8H .llRarpaMMa B 3TOM CMbiCne HBnHeTCH HCKnJO'IeHHeM. He HCKnJO'Ielt01 O,llH8K01 'ITO 

R .llnH npOH3BOnbHb!X .llHarpaMM .lleACTBHTenbHOCTb nO.IlbiHTerpanbHOrO Bb!p8:lKeHHH (2) B MeTpHKe 

( +- +- ) MO:lKHO B03Bec'MI B npRHURn, o6ner'I810WRA onpe,lleneHHe o6nacTH HHTerpHpOB8HHH 1 pac

'leT cPYHKUHH (2) H 1 B KOHe'IHOM C'leTe, aMnnHTf.llbl npouecca. Bee 3TO HY:lK.Il8eTCH B .118nbHeA-

WHX HCCne.llOB8HHSIX. 

C .llpyroA CTOpOHbl 1 y:lKe ceAqac SICH0 1 'ITO p (s, t ) (31) He eCTb CneKTpanbHaH cPYHKUHSI 

MaH,llen&wTaMa. Tax, OH8 He o6pawaeTCH B Hyn& Ha KpHBOA naH.Il8Y * ~n =~n • npa 3TOM 

.11na scex i ~ · · = !,. 
1 mzn , T8K 'ITO HH:lKHHH (Ha pHC. 3) '18CTb .11ByCBH3HOA o6naCTH HHTerpHpo-

B8HRSI .lleACTBHTenbHO o6paLUaeTCSI B Hyn&; HO OCTaeTCSI ewe o6naCTb HHTerpHpOB8HRH 

~ ~Ill; .'lla% r HHTerpan no KOTOpoA, K8K nerKO BH.IleTb .llnH pacceHHHH 6eccnHHOBbiX '18CTHU1 

He paseH Hyn10. no-BH.IlHMOMY, .11na nony'leHHH cnexTpan&HoA cPYHKUHH B&ICK838HHbiA B&Iwe npau

uan .lleACTBHTenbHOCTH He SIBnHeTCH .llOCT8TO'IHbiM ( ecnH OH B006We sepeH) • 

•, 

H3no:lKeHHble coo6pa:lKeHHH asnaJOTCSI, KoHe'IHO, npoaason&H&IMH. M&I ax pewaeMca B&ICKa-

/3/ 
3aT& noToMy, 'ITO aaTparHsaeM&IA son poe sec&Ma TeMeH, a H3 cyLUeCTByJOLUHX pa6e~T Henb3H 

BblsecTH npocToA npHHURn nony'leHaa o6nacTH, HHTerpaposaHue no xoTopoA .11asano 6bl cneKTpan&

HyJO cPYHKilHIO. 

3aMeTHM T8K:lKe, 'ITO '18CTb nony'leHHbiX peaynbT8TOB npHrO.IlH8 R ,llnH pac'leTa cneKTpan~s

HOA cPYHKIIHR,K8K RHTerpana (2) no KOHTypy, fiOCTpOeHHe KOTOporo .118HO B pa60T8X rpa6osa 

/3/ 
R .llaTnosa • npa 3TOM OKa:lKyTCSI HesepHbiMH paccy:lK.IleHRSI 0 npe.11enax HHTerpHpOB8HHSI 1 

0 .ll9ACTBRTenbHOCTH nponaraTOpOB H BOnHOBbiX cPYHKIIHA, 0.11H8KO OCT8HQTCH cnpase.llnRBOA sa

.118'18 0 "CT8THK9 CRCT9Mbl BeKTOpOB" 1 peKyppeHTHbiQ cPOpMynbl ( 15-17) H 06WHA BH.Il HHTerpana 

(31) / HCKnJO'Iaa npe.11enbl HHTerpaposaHHH i 

r.11e 

B 38KnJO'IeHHe npase.11eM SIBHbiA BH.Il ¢opMynbl (31) .llnH npocTeAwax cny'laes n = 2 H n =3. 

npa n = 2 ( "KB8.1lpaT") p ( s, t) eCTb cneKTpan&HaH cPYHKIIHSI MaH.Ilen&WT8M8 

4 
( TT i ) 

P c s, t J = ~~o 18 1 r;- 11-a, I 
s 0 l 

B+ + B_ 
Ky. 

l 

K 
1 

= [ ch 41
2 

- ch ( ¢
1 
+ ¢ _,) ] [ ch ~ _,- ch ( ¢

1
- ¢ _,) ] , 

10 
i 

(32) 

(33) 

.,....~ 

~ 
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~ 

a B + oTnaqaeTCSI oT B 3H8KOM npH (a 2 ~ ) B cpOpMyne .anSI a1 • B qacTHOCTH, .anSI 

Y Y -pacceSIHHSI: 

y, 

ch¢ = ch ¢ = ( _s_ ) 
1 2 s- 4 

- .J s I I a 
0 

- -
2

- 1, 0, 0, 1 

t y, - (s-4)y, 
ch<fo =1+2--; Ia l=lal=~; la1 1=-'--=-"-''--

2 s 0 2 2 2 

a= .Js 11 + 2-t , 2 .,f-ut , 0,1 I 
2 2 s s 

,J;t , +,/st +4u' ' _:L~ I; b =I -'ir 
2"T-U - 2../-u 2 0,1,2 0,1,2 

'_:Y_s I 
2 

I .Js .J st .Jst+4u 1 
c1 = -r '2--r-;_-uq: --- ' 0 ; 

v -· 2v-=ii 
c

2 
= 1- _t_ , ~{t'cs+2~.L, ±. .Jst + 4u , 0 L. 

.J s 2-J-us Y:.us 

npH n = J 

r.ae 

DnSI pacceSIHHSI CK8nS!pHblX 'i8CTHU HHTerpan MO:lKeT 6b1Tb 38nHC8H B BH.lle 

+ ± z- =ch(CI> +¢ ), z =ch(<fo±<P ); 
2 3- 3 1 1 2 

/4/ 

+ + 
z>z>z >z. 
2- 2- 1 - 1 

(34) 

(35) 

(36) 

(37) 

(38) 

(39) 

(40) 

KaK H B pa6oTe Mypa.aRHa , p ( s, t) Bblp8»<8eTCSI 'lepe3 9nnHnTH'IeCKHe HHTei'pMbl : 

( 

0 1 
p ( s, t ) = _____!!_!__) __ 

s n Ia, I 
1=0 

k2 = z2 + - z 1 
+ + z - z1 2 

z - z 
2 1 

11 

sin 2 
() = .. __ z.L'i_-~z 1._-_ 

+ z - z 
2 1 

(41) 

(42) 
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AaTop HCKpeaae 6naroaapea VI.B.nony6apaaoay 38 MHoro•mcneHHbie o6cym,fleHIISJ H pyKo

BOJlCTBO pa6oToll, B.H. f'pi16oay. n.B.OKyHIO, VI.PoA3eHy H J].C. 4epHaBCKOMY - 38 none3Hble 

o6cymaeHHSJ. 
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