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npa peweHHH npaKTH'l9CKHX 38Jl8'1 0'19Hb YJl06HO HCUOnl.30B8Tb p83HOCT

Hbl9 cxeMbi, ycToli'IHBbie npa n106oM oTaoweHHH w8roa ceTKH T8KHe cxeMbi 

H83biB810T 6eaycnoaao ycToli'IHBbiMH, B npean8r8eMoll p86oTe JlOK83biB8eTcll 

6eaycnOBH8ll yCTOli'IHBOCTb B C OJlHOll p83HOCTHOll CX9Mbl Jl ~ll yp8BH9HHll 

ut + u x • 0. Me TOll JlOK838TenbcTaa, no-BHAHMOMY, MOlKeT 6bi1 b acnonb30B8H 

AnH apyrax p83HOCTHhiX cxeM, B pa6oTaxl 1,2,3,4/ nony'leHbi aeo6xoJlHMbie 

H AOCT8TO'IHbl9 ycnoBHll YCTOli'IHBOCTH B C Jlnll p83HOCTHbiX ~XeM C noCTO

liHHbiMH Koacjl<llauaeHT8MH, TeM caMb!M pewea aonpoc o6 ycTo i'IHBOCTH B C 

AnSI K8li(JlOrO ~HKCHpOB8HHOrO OTHOW9HHll warOB C9TKH, 0AH8KO yCTOli'IHBOCTb 

UpH K8li(JlOM ~HKCHpoB8HHOM OTHOW9HHH warOB C9TKH 0 B006we rOBOpll 0 He ra

paHTHpyeT 6eaycnOBHOll yCTOli'IHBOCTH B C. B p860T8X 8BTOf8/5,6/ AOK838H8 

6eaycnOBH8ll p8BHOM9pH8ll ycTOli'IHBOCTb ABYX p83HOCTHbiX CXPM Anll ypaBH9HHll 

TennonpOBOAHOCTH, npeJln8r89Mblll B STOll p860Te M9TOA l!Bnll ~TCSI 6onee 06-

WHM no Cp8BH9HHIO C M9TOAOM AOK838T9nbCTB8 a/5,6/, 

nepeXOAHM K H3nOlK9HHIO OCHOBHOll '18CTH p860Tbl, 

P8ccMaTpHaaeTCll 381:18'18 c H8'lanbHbiMH Jl8HHbiMH: 

n+l n+l n+l 
u -·u u -u 

l t+l J-1 
0. + . -

2h 

0 
ul • r l 

0603H8•1HM qepea a OTHOUJ9HH9 waroa C9TKH 

a • r / h 
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Pa3HOCTH8SI oyHKUHSI fpHHa { 1) MOJKeT 6biTb 381IHCaHa B T8KOM BHJl9! 

1 . f 
2rr, 01 

1 fT 

2-;;- f e 
-rr 

I cp + F (cp) 
d cf> 

j -I 
z do F (a) 

-
1-Je dz. 

2rri 
01 ( a ( -1 ° 1 + T z..,.z ll 

{2) 

l.fepe3 D1 0603H8 teHa 9JlHHH'lH8ll OKpylKHOCTb ! Z 1,. 1 • 

0CHOBH8ll T<~ 3aaaqa { 1) 6eayC1IOBHO ycTOit'lHBa B C , nnll n ~ 1 

H O,Sa< crrpaaeanuaa oueaKa 

y ( n) .. I rD 
j j 

< c • 
{3) 

{ noCTOSIHH8ll e H BCe Jlpyrue IIOCTOliHHbie1 BCTpe'laiOmHeCl! B 9TOit pa6oTe1 

He 38BHCliT HH OT n , HH OT a ). 

0CHOBH8ll 'IE CTb pa60Tbl IIOCBSimeHa JlOK838Te1lbCTBY 9TOit TeopeMblo 

B 38K1IIO'l9HHe pa•:CMaTpHBaeTCSI 0JlH8 MOJlH<!JHKBUHll CXeMbl { 1) • 3Ta MOJlH

<jJHKBUHSI HCII01lb3yeTCll/7/ IIpH pemeHHH 38Jl8'l I'830BOit JlHH8MHKHo 

noKa3aTe1lbCTBO OCHOBHOit TeopeMbl llpOBO~TCll OTJleJibHO Jlml ManeHb-

1 
KHX a ( a :51/2) H Jl1ISI a, OTJleneHHbiX OT 0 ( a >r) .BTopoit cnyqait M81IO 

OT1IH'l8eTCSI OT ClY'l8SI IIOCTOSIHHhlX KOs<jJ<jJHUHeHTOBo no9TOMy B rrepByiO O'lepeJlb 

38itMeMCll M8119Hl KHMH a • 

Cnyqait a :S 112. 

noK838T91lb•:TBO OCHOBHOit TeopeMbl CBOJlHTCSI K II01IY'leHHIO pS1Jl8 OUeHOK 

Jl1ISI I r;' I 
n(a

4
n> 1) 

'l8CTSIMo 

H IIOCneJlyiOmeMy HX CyMMHpOBBHHIOo nnll JlOCT8TO'lHO 6on'bmHX 

Hy;KHb!e OUeHKH MOJKHO II01IY'lHTb IIpOCTbiM HHTerpHpOB8HHeM 110 

DeMMa 1. nnSI n > 1, a~1/2 HaitJlyTCSI IIOCTOSIHHbie c I ,c 2 TaKHe 1 

'ITO 
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r <• > - r I r ;· ~ .:S c • + 
, c II ( 5) 

JloK838T811bCTBOo npR a :S_l/2 CnpaB~/liiRBB OUeHJta 

7 II II 
~--~.1 ~ exp I -- a •Ia rp I • 
1+ IG•iar/J I 16 

(6) 

OTc~na RHTerpRpoBBHHeM non~aeM ouesxy: 

( T) 

Jlanee nBOltH~M RHTerpRpOB8HReM no qaCTHM (ron 3H8K nR~epeHUR8118 

6epeM exp I 1 j rp - Ia a •lar/J I) nonyqaeM eme onsy ouesxy: 

+ 
av7: ..;·~ 

+---1. 
a I i a a Ill IJ-anl 11 IJ -•••11 

Tenepb seTpynso oueHRTb y (n h 

y (n l - I I r D I 
II-IlD l:i;!n 

+ I. I r nl - I. l + I II 

li-~~n~>an 

( 8) 

I. I OU8HHB88TCH C fiOMOIIlb~ ( 7) 0 I. 11 - C fiOMOUlb~ ( 8), neMM8 1 noxa-

3888, 

OueHxa (5) no.xa3btBaeT ycToitqsaocT& a c nns n~6oro 
4 

a n>c> 0. 

JlnH a
4 

n .. 0 HYlKHbl 6onee TOHKI!e OUeHKII 1r; 1. TaKHe OU8HKII 6ynyT 

nonyqeabt MeTonoM nepeaana nns a4n<l. 3aMeTHM0 'ITO MOlKHO orpaHH

qHTbCH paCCMOTpeHHeM j ~ 0, T8K K8K 
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TeopeMa I, LlT Sl K8lKAOI'O j<!:_O KOHTyp HHTerpHpOBoiiHHSI B { 2) - 0 I 

MOJK6T 6b!Tb .QeqmpMl p0B8H B KOHTyp, COCTO!IlllHA H3 IIHHHA HaHCKopeltwero 

cnycKa, npoxoAHIIlHX qepea TOqKH nepeaana, 

LloKa~T6/IbCTB<•. npH K8JKAOM i ::::.0 DOAHHTerpanbH8SI IPYHKilHSI '· { 2) 

HM66T H8 z - 0/IOC:KOCTH Hynb B Haqane KOOpAHH8T H AB8 00/IIOCa: 

1 1 
z --z¥1+--r-

1,2 a a 

~ ~ 

z I H8XOAHTCSI BHy,pH 6AHHHqHQI'O Kpyra, z 2 - BHe 6AHHHqHQI'O Kpyra, 

cllyHKilHSI F ( z) HM6E T ABe TQqKH oepeBana: 

z 
1,2 

-i:t yj20+a2) -a2n2 

a (j- n l 

Ha </> - onocK )CTH ( z •e
1

</>> TQqKaMH oepeaana HBIIHIOTC!I t/> 1 H t/> 2 

l-a 
i--, 

1 + l a 

l+ a ·-1----1 -la 

napaMeTpbl l H j CB!I38Rbl CQQTHOW6HH6M 

1 + l
2 

nocMOTpHM, KHK nepeMelllBIOTC!I ToqKH nepeBS/18 HB Z -0/IOCKOCTH, 

npH i• o TQqKSMH nepeBa/Ia !IB/I!IIOTC!I + i H-I , npH 

0 <i< _a~'--

ToqKH oepeaana ne~eMemaJOTCH aa opeAenaMH eAHHHqaoro Kpyra, npH61IHJKaRcb 

K aemecTaeaaoA ocu, RpH 

6 



an 

ToqKH nepesana BhlxoaRT Ha aemecTaeHHyro ocb - o6pa3yeTcR KpaTHaR ToqKa 

nepeaana, ilanee BHOBb o6pa3yroTCR aae ToqKH rrepeaana, Tenepb oHH nepe

MemaroTCR ITO aemeCTBeHHOli OCH, MeHbWBR H3 HHX MOHOTO,HHO CTpeMHTCR 

K nonrocy z ;" , pacnono>KeHHOMY BHyTpH eaHHHqHoro Kpy:·a. BTopag 

TOqKa rrepeBana MDHOTOHHO CTpeMHTCR K + 00 , rrpH j =n rrpel CXOaHT CMeHa 

3HaKa, rrocne qero ·~ MOHOTOHHO 
00 

B03pacTaeT OT -oo ao z 2 • 

Terrepb nocMoTpHM, KaK aecf>opMHpyroTcR nHHHH HBHCKopeliwero crrycKa, 

npoxoaRWHe qepe3 TOqKH nepeaana H o6naCTb Re F ( z ) :S 0 . I1ocneaoaa-

TenbHhie aecf>opMaUHH npeacTaaneHbi Ha pHc, I. ToqKH nepeaa1 a Ha pac. 

OTMeqeHbl 3Be3aoqKBMH 0 nHHHH HBHCKOpeliwero cnycKa aaHbl ITYHKTHpOM, o6-

naCTb R e F ( z ) < 0 3BWTpHxoBaHa, nonroca OTMeqeHbi 3HBKOM "'. AHanHTHqecKH 

HeTpyaHo npoaepHTb, qTo npH j .. 0 o6nacTb Re F ( z ) > o CCCTOHT H3 aayx 

KOMITOHeHT G I H G 2 , f1onroca ITOaHHTerpanbHOli cPYHKUHH p ICITOnO>KeHbl 

BHyTpH 3THX KOMITOHeHT • G I uenHKOM ne>KHT BHyTpH eaHHlqHOro Kpyra, 

rpaHHUa G 1 npoxoaHT qepe3 + l,G~ uenHKOM ne>KHT BHe eaHHHqHoro Kpy-

ra. rpaHHUa G ~ rrpoxoaHT qepe3 - 1, C pOCTOM j G 2 p.ICWHpReTCR, a 

G 1 cy>KaeTcR, KaK noKa3aHo Ha pHc, I. I1oapo6Hoe aoKa3aTEnbCTao npHBo-

aHTb He 6yaeM, 3aMeTHM TOnbKO, qTo rrpH aOKa3aTenbCTBe 6bnH HCITOnb30-

B8Hbl CneayromHe CBOliCTBa nHHHli YPOBHR aHanHTHqecKHX cPYHK lHli/ 8/: 

qepe3 Ka>Kayro ToqKy nnocKOCTH z 0 , He RBnRromyrocg To•:Koli rrepeaana, 

npoxoaHT oaHa nHHHR Im F ( z ) .. lm F ( z 
0 

l • EcnH 3Ta nHHHR aoo6me 

He coaep>KHT ToqeK nepeaana, To aaonb Hee Re F ( z l MOHOTOHHO 

MeHReTCR OT - 00 ao +oo , 

EcnH z 0 - npo-cTaR TOqKa nepeaana, To qepe3 Hee npo ~oaHT aae 

nHHHH lmF(zl-ImF(z
0
); aaonb oaHoli H3 HH ~ Re F ( z l 

MOHOTOHHO y6biB8eT rrpH yaaneHHH OT z o' 3Ty nHHHIO H82 biBB JOT nHHHeli 

HaHcKopeliwero crrycKa, 

KpoMe Toro,• rrpH aoKa3aTenbcTae ncnonb3yeTcR To o6c~·ogTenbCTBO, 

qTo npH j <an .$ n/2 o6naCTb Re F ( z) < 0 coaep>KHT OKp€CTHOCTb 6ecKO-

Heqf!OCTH, 
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3aMeqaHHe, B nanbHeAweM H8M ITOTpe6yeTCH ewe onHO CBOACTBO nHHHA 

y'pOBHH lm F ( z ) • lonsl • TaK KaK 3BKPY,HBBHHe nHHHA ypOBHH lm F ( z l•eonsl. 

MOlKeT rrpOHCXOnH"b TOnbKO B TOqKaX rrepeBana, 8 T8KHX ToqeK H8 nnOCKOCTH 

TOnbKO nae H OHH pacnonOlKeHbl CHMMeTpHqHo OTHOCHTenbHO BeweCTBeHHOit 

OCH 1 TO nHHHH lm F(z l• eonst SJBnHIOTCH BbmyKnbiMH, EcnH KycoK Ta-

KOit nHHHH nelKHT B Kpyre panHyca R , TO nnHHB 3TOrO KYCJB He 6onbWe 

2 1r R • 

l1T8K1 KOHTyp HHTerpHpOBBHHH B ( 2) MOlKHO ne<jlopMHpOB8Tb B KOHTyp 

L, COCTOHWHit H3 nHHHit H8HCKOpeitwero cnyCK8 1 rrpoxonHWHX qepe3 TOqKH 

nepeBana, npH aTOM TOqKH rrepeBana HBnHIOTCH C8MbiMH Bb!COKHMH H8 L, 

K HHTerpany no 'rrpHMeHHM Meron rrepeaana, B rrpHHUHrre MOlKHO BbiiTHCBTb 

n106oe qHcno aCHI1ITTOTH,ecKHX qneHoB, OnHaKo HeP.cao, KaK aenyT ce6H 

OCT8TO,Hble qneHI·I ITpH a .. 0 • lJT06bi rronyqHTb XOpOWHe OUeHKH OCTBTOqHbiX 

qneHOB1 6yneM e01e pa3 ne<jlopMHpOB8Tb KOHTyp HHTerpHpOB8HHH, XopOWHe 

OUeHKH ynaeTCSI nonyqHTb nnH j, 6nH3KHX K an. noKSlKeM, qTo OCTanbHbie 

He MOryT HCIIOpTHTb OUeHKH y ( n), 

DeMMa noKE nHaauHH. LlnH n106oro e :> 0 cnpaaennHBa oueHKa 

~ I r; I < 
IJ-Qnl>oan 

4 

c 

3Ta OUeHK8 nerK•> nOK83biB8eTCH HHTerpHpOB8HHeM no qaCTSIM! 

1 " 1rn1-1-J 
I 2" -rr 

i a cos cp 
n a i (sin cp + 

1+illsincp 

( 1 + i a sin cp ) n ( ij+ 
n a i cos cp 

1+iasincp 

nepexonHM K ~OCTpOeHHIO OCHOBHbiX OUeHOK, 

(9) 

2na 

I i -na I 

TeopeMa 2, HaltneTcH e>O TaKoe, ,To nnH li-anl<:an cnpaaennHBa 

oueHKa 

8 



( 4 
2 2 

+ 3 e -nO o If I ) • 
( 10) 

2 
( HanoMHHM0 'ITO j • an '1/ .L±L,. a cp 1 - TO'!Ka nepe sana aa cp - nnoCKOCTH 

. . f-a 1+a 
sm cp • 1 ---l. 

I 1 + fa 

iloKa3aTenbCTBOe 6 OKpeCTHOCTH TO'IKH nepesana HOBbiA KOHTyp HHTer-

pHpoBaHHSI K yJlo6ao cTpoHTb aa cp- nnocKoCTH, Pa" nolKeHHe F (cp l B oKpecT-

HOCTH TeKymeA ~O'IKH nepesana rp 1 HMeeT BHJl: 

2 

X exp n I 
fa( 1+fal (rp-rp I) ..; +ia 
1 +a 

2 
2 

3JleCb .. <-fllk 
R • I --·(sincp - sin cp 1 

' k 

- n &. ( 1- a ...!..:..!!.... l lx 
1 +fa 

1 + ( 2 (1 + fa )( 1 + 2 f a ) 
---2 
1 +a 1 + a 2 

k (k) (cp-cpll 
) +fl f ( sin rp 

)<PI k 

(II) 

8 
<<1>-cf>,l I 
--6-- + R 

k 

+ 

{3 8 .. 1 (k) 3 (k) 2 3 (k) (cp-cf> / 
+-I(-- (sin3cp) +-sin cp (cos 2cp) + (3 •in cp +- Hsincp l l--, 

3 ·' 4 cp I 2 I cp I I 4 <!>1 k I 

ia(l+fal), 
( {3 -

+a 

g 



OcTaTOK R yllo6Ho J:pellCTaBUTb B TaKoM BUlle 

R R 
1 +a 2 2 

I.P-.P 1 I<vfif/s 

.KBallpaTUqHbJi! qneH B pa3J:OJKeHUU ( 10) nollaBnHeT OCTaTOK: 

1 R I~ 112 • 

npu U3MeHeHUU o·r 0 llO 2 an f CHaqana MeHHeTCH OT llO 0, 

OCTaBaHCb qUCTO MHUMbJM, a 3aTeM B03p8CTaeT OT 0 llO y 3 + 4 a 2 , llnH 

MHUMbiX f OKpeCTHOCTb cp I ycTpOeHa TaK, KaK noKa3aHO Ha pUC, 2, rile 

o6naCTb Re F ( .p l < 0 < awTpuxoaaaa. B oKpecTHOCTU .p 1 KOHTyp uaTer-

pupoaaaus 1C npOXOilUT nc 0Tpe3KY npHMOil: 

-, t/ 8 
• t e 

llns aemecTBeHHbiX f oKpecTHOCTb .P 1 noKa3aHa aa puc. 3. KoHTYP 1C npoxo-

llUT no OTpe3Ky npHMOi!: 

nocTOHHHyiO c MOlKHO Bbl 5paTb CTOnb Mancil, qT06bi Z - o6pa3bl 9TUX 

0Tp~3KOB HaXOilUnUCb BHy~pH Kpyra I• I ~3.llanee U3 KOHUOB 9TUX 0Tpe3KOB 

Ha z - nnOCKOCTU BbJnyC~aeM nHHUU HaUCKOpei!wero cnyCKa, llnH MHUMbiX 

aHanopuqaoe nOCTpOefUe npOBOilUM B OKpeCTHOCTU cp 2.EeCKOHeqHbJe BeTBU 

nuaul! aaucKopel!wero cnycKa, pacnonoJKeHHbie CUMMeTpuqao OTHOCUTenbHO 

aemecTaeaaol! ocH, 38MbiK.teM Jlyroll oKpyJKHOCTH I z I• 3, KBK noKaaaao 

Ha puc, 4. KoHTYP 1C llBH nyHKTUpoM, llns aemecTBeHHbiX f KOHTYP 1C no-

Ka3aH Ha pHC, 5, Ha TaKO~ KOHType TOqKU nepeBana no-npeJKHeMy HBnHIOTCH 

caMbiMU BbiCOKHMH. Ha qacTu 1C, pacnonoJKeHHoi! aa Jlyre oxpylKHOCTU 

I z I• 3, caMbJMU BbiCOKUMU HBnSIIOTCH rpaguqHbie ToqKu. HaTerpan no qacTu 

1C, pacnonoJKeHHOil B C viT- OKpeCTHOCTU cp I, oneHUBaeTCSI cnelly!OIIlUM 

o6pa3oM: 
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1 </i+J!l.rp . ( ..1. ..1. ) I 1 + f!fa (</>-<!>/ . _,-;:::; (1 Ha 0+~) 
- exp 1 '1"- 'I" 1 exp n - E a ---2- 2 

+ 1 ay --2 ----;----
2" rP -!1.</> 1 +a 1+a 1 + 1 

<<1>-r/JI, 
-6-+ 

I 

+ RId 
FCr/J1 ) 

I d t >·I e 
F(~•l) 2 

l:;:le 1-
y-;;ar;T"" 

Ha OCTaBweACR qacTH KOHTypa K noAHHTerpanbH8R ~yHKUHR nJ MonyniD 

He npeBOCXOAHT 
FCr/J 1> -nal£12 o 2 

I e I e 

nnHHB K He npeBOCXOAHT 6 n" ( CM, 38MeqaHHe B KOHUe TeopeMbl I), 

OcTaeTcR npocyMMHposaTb nonyqeHHhie oueHKH, TeopeMa :~ noKa3aHa. 

npoCTbiM cneACTBHeM 9TOA TeopeMbl RBnReTCR HepaBeHCTB< : 

I 1 r D 

1£1 ::;ba J(E) 

F( rpl ) 
3necb Hcnonb30Baaa rpy6aR oueHKa : I e I !:. 1. 

( 12) 

B cnenyroweA neMMe npHBOAHTCR 6onee TOHKaR oueaKa I 'xp F ( r/J 1) I . 

C ee noMOWbiD ynaeTcR yToqHHTb (6), 

neMMa 2. HaAnyTCR c I H c 2 T8KHe, qTO npH 

cnpasennHBa oueHKa: 

( 13) 

lJT06bi oueHHTb R e F(IP, 1 ), p83naraeM F(r/J 1) B pRA no CTeneHRM 

II 



1 +ta 

llanee AOCT8TO~HO BOCITOITb30B8TbCH oueHKoA: 

~ I lte (a + b i l 2k + 
1 I < (a 2 + b 2 l 2 ( 2 It+ 1ll!l_ 

I a I ' 
oaa Bepaa JliTH QOCTaTO'IHO ManbiX I b I I I a I . 

Terrepb C ITOMOIIlbiO nony'leHHbiX oueHOK MOlKHO oueHH;.b y ( n): 

y (n l +I + I 
ol<lti'S.I ltl>t 

CyMMa I 8 cpnay oueHHaaeTcH c noMOIIlbiO neMMbi noKanHaauHH, TaK KaK 

npH I t I > 1 , <t < · 1 I 2 

> ..;_s_ > 1. 
5 

CpeJlHHH CyMMa nerKO OUeHHBaeTCH C ITOMOIIlbiO (9) H ( 12), 3aecb OTAenb

HO paccMaTpHBa eM cny'laH a~ ..:..;:-- H a> ...!t: . B rrepBoM cnyqae rrpHMeHHMa 

neMMa noKanH3EUHH 1 (9). Bo BTopoM- (12), 

HaKoHeu, •rTo6bJ oueHHTb I 1 • paao6beM ee Ha aaa cnaraeMb!X: 

nepaoe en iraeMoe oueHHBaeTCH c rroMOIIlbiO ( 12), BTopoe - c rroMoiubiO 

( 13). 
1 

CnyqaA a~ 2 paao6paH, 

CnyqaA a > 
2 

II eMMa no~ anH38UHH. HaAJlyTCH ITOCTOHHHb!e c 1 H c 2 T8KHe, 'ITO 

1 anH acex a > 2 , n ~ 1 

( 14) 
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LlnSI 0,5 <a< 6 AOK838TenbCTBO He OTnii'I8eTCSI OT cnyqaSI fiOCTOSIHHbiX 

Koa<f>q)lfU!IeHTOB, B K8'IeCTBe KOHTypa IIHTerpllpOB8HIISI AOC1'8TO'IHO B3S!Tb OKpylK-

HOCTb paAIIyCa 
1

1~ C ueHTpOM B Ha'Iane KOOpAIIH8T, Lln:l a ~ 6 B Ka'IeCTBe 

KOHTyp~ IIHTerpllpOB8HIISI 6epeM OKpylKHOCTb 

e I</> 

z - 1- ..L + 
a 2a 

B ocTanbHOM AoKaaaTenbCTBO rronHoCTbiO coarraaaeT c aot.aaaTenbCTBOM Teope

Mbi 1 a/4/. 

rae 

Llanee IIHTerpllpOB8H!IeM flO 'I8CTSIM HeTpyAHO OUeHW'b 

n{3 
r -

l 2" 

{3 
J 

-{3 

a sm{3 • T, 

CrrpaaeanHBO HepaBeHcTao: 

4 2 
(-) 

5 

ll </> .I. 
e d'l' 

0+ ia sin</> f 

2 

AHanorH'IHO oueHHBaeTcSI HHTerpan 

n-{3 
r a 

l 

1r+f3 
1 
;; J 

lr-{3 (1 + i a sin </> )n 

- n n n{3 n- {3 
LlnSI rl • r l - r l - r l 1 O'IeBHAHO, crrpaBGAniiBa oue iKa 

!1-

1 ~ _1_(..!.. ).2 
21r 5 

13 

( 15) 

( 16) 



OueHKH (14)-(.16) peJuaJOT nonpoc o6 ycToif'IHBOCTH n C AnSI 0,5<a<6 

llnSI 6onhlliHX a 

AnSI a_2:6. 

oue>Ka ( 16) oKa3biBaeTCSI HeAocTaTo'!HOli. YTo'IHHM ee 

neMMa 3. 06Q3Hl 'IHM qepe3 r n TBKOli HHTerpan 
j 

... 
r J 

2 " I ¢ I>.B < 1 + i a sin ¢ r 

llm1 a ?. 0 ~ <I cnpaBeArrHBa oueHKa: 

lloKaaaTenhcTno. 4To6.,J rrony'IUTb HY>l<HYIO ouenKy, ae¢opMHpyeM ayry I¢ I> (3 

B KOHTyp K • BHyTpH e;',llllll'IHOI"'O Kpyra KOHTyp K HAeT ITO OKPYlKHOCTH 

3 I. -1 I ·a-
nnnoTh ao nepece'!eHnSI c ennHH'IHOif oKpylKHOCThiO 

d > .B llanee K HAe1 no 0
1

• KaK nOK838HO Ha puc. 6. KoHTyp K aaH nyHKTH-

poM. 

pan a 

11HTerpan no K ecTecTneHHbiM o6paaoM paa6nnaeTcSI Ha nna nHTer-

e 11 c,bd c,b 
Trf J _(_1_+_i~a-s-ln-, 6ji1 • 

K 

3neMeHT8pH8SI BbiKnaaKt nOK83biB8eT, 'ITO 

d ~ 
6 

tra 

6 (~;a 
tra 2 5 

OcTaeTcSI oueHnTh 12 : 

3 a 2 - 1 
li 1<-minlz+-(z-1 I<_ 

2 - 2a 2 

l·- 1--;i. 

< min 2a
3 I I + ( 3 ~ ~ - f a 

OcHOllli.:lSI TGopeMa noKA~·rlHa. 
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B pa6o-re /7 I onucaHa OllHa MOilH$HK8UHll cxeMbi ( I). 3T.I MOilH$HKa

UHll HMeeT 6onee BbiCOKHli nopllllOK TO'IHOCTH. K COJKaneHHIO, Of a He H8Cne

JlyeT y (I) 6eaycnosay10 paBHOMepayiO ycToit'!HBOCTh. Eonee Tc•ro, oaa Heyc

TOli'IHBa B C • noKSJKeM 3TOo 

npeJlnaraeTCll C'IHT8Th no cxeMe ( I) aa npoMeJKyTO'IHOM cnoe no spe

MeHH. noTOM npOBOilHTCll crn8JKHB8IOIU8ll HHTepnonl!UHll. HaKOHEU, npOH3BO-

llHTCll nepec'!l!T no cxeMe-KpecTHK : 

D 

I 
un+-r.un 

I 

I 
n+-

~ .(1-ru) 

j +..!.. 
~ 

n+l D 

a n + ·; 
+ -(u 

4 I+ I 

I 
n+T 

II 
1+1 

+ u 

2 

I 
•+ 

~ 

I I I 
n+ T n+T •+T 

u +n 
+tu I+~ J-1 

2 

I 
•+-

2 ) • 
D j •n J +a (a - D 0_$6.1 $. 0,2'. 

..1. -L I+ 
~ a 

BseAeM B paccMoTpeaue HOBYIO nepeMeaayiO 

n+1 •+L 
v - u 2 

Torll8 CHCTeMa ( 17) MOJKeT 6biTb aanHC8H8 B T8KOM BHJle: 

n+l D a n+l n+l 
v D + T v -v 

j J+l J-1 

D +I D a 
I o-"'H 

D +1 n+l n+l o+1 •+ I 

" a + v -v ) + "' ( v -v + 
2 J+l J-1 j +2 .J+I 1-1 

CHCTeMe (18) OTBeqaeT X8p8KTepHCTH'IeCK8ll M8TpHua: 

• 

15 

( 17) 

( 18) 

-v•+
1>1. 

J-2 



1- .!..laiD</> 
2 

1 + 0-2C&l +2C&l·coe</l) 

1- ..!.. laiD</> 
2 

Cl I aiD </> 

Hac RHTepecyer nopsaox pocTa cTeneHeA STolt MaTpRDN s Cr 

B oxpec:TaocTR <P .o IIJYHKDRSJ f(</ll aonycxaeT Taxoe paanoJKesse s 

psa: 

1 7 CIJ 4 
f(</ll•la</1-la((&)+-+-al)</11 --Cal</> + ... 

6 12 2 

KpRTepRA ycTolt'IRBOCTR B C nns cxeM c nocTOSJHHNMR xo~RuReH

TaMH (cM.f4/) 10Ka3NB89T1 'ITO npH C&l•O HMeeT M9CTO HeyCTOlt'IRBOCT& no

psaxa '1/;;: a npR o < (&) =:_ 0,25 - seycTOlt'IRBOCT& B c nopsaxa o 111 • 
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