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I. 8 a e n e H H e 

(l) 

Bee DOC119.0.Y10WH9 paCCY>K.0.9HKH OTHOCHTCB K 8MD11HTy.o,e p8CC8BHHR T ( w ) , KOTOpall 

no onpe.aeneHHJO paBHHeTcH 
Tr '! (., J = T ( ., J = '0. [ T + ( w J + T- ( w) l. 

r ne w -aHeprKSJ na.aatowero M930H8 B ncK w = v p 2 + 1 • Bee Bbi'IHC118HHS npose.neHbi 

B TSKOA CHCT9M9 91lHHHU, B KOTOpOA -lJ 1:::1 c "" 11. • 1 • '.QnH .oanbHGAwero HSM Hy»<HO 

3H8Tb YK838HHbi9 HHJK9 CBOR:CTBa T (w) , KOTOpbi8 HCD011b3YlOTCH B K81.f9CTB9 HCXOllHbiX 

npe.onono>KeHHft. no Onpe.o,eneHHIO 

Toraa 

T ( w ) ~ D ( w ) + i A ( w ) , D ( w) = D * ( w) , 4 ( w) = A* ( w) • 

1. T*(z) = T(z*) 

D(w -iO)• D(w+ iO), 

·'(w-iO)=-A(w+ iO), 

2. D(-w + iO)= D(w+iO), 

A(-w+iO) =- A(w+iO). 

OTcJO.o.a nony'IaeM: 

D (-w- iO) = D(w + iO), 

A(-w- iO) • A(w +iO), 

D'(-w+iO)= -D'(w+iO), 

A'(-w+iO)= A'(w +iO), 

D'(-w- iO)=-D'(w+iO), 

A'(-w- iO) =- A'(w +iO), 

D'(w-iO)= D'(w+ iO), 

A'(w-iO)~-A'(w+iO) 

1 
3. T(w' HMeeT n.sa npocTbiX non!oca B TOliKax = + w = + _ H paape3bi 

8 - 2.!( 
B.O,Oilb .ll9ftCTBHT911bHOft OCH UH (- 00 , - 1 ) H W((J, , 0aHOM9pH09 llHCD9pCHOHH09 

coOTHOIIJ9HHe llllSJ T (w) uMeeT cne.oyJOlUHA au.n: 

!lt 1 
- dw'w' A(w') I ~~..JL.. __ /1/ 

r (<·>I = T ( w J + 3_ ( w' - w! I ( (--;-, _ w')(w ·T~(oo+fO~ ::/ (~ •..:-;;, ~I( w: -w: J 
0 'ff I w 0 

VIa aToH rt~opMyn&I BHnHo, lfTO a/ T(w) pacTeT npH x "> 0 , yMeHbwaeTcfl' npH '( 0 

.llllH (d ,..., X' (-I, 1 ) 6/ T(w) yMeHbwaeTcsr npn y > 0 pacTeT npn y < o .anst co ·~ i y, 

4. T{w) HMeeT .aaa unu qeTbrpe HynH a aasncnMocTH OT T(1) a/ npu T( 1) < 0 aMn-

nuTyna T (<u) uMeeT nsa KOpHsr, 6/ npn T ( 1) > 0 aMnnuTyna T(w) HMeeT qeTblpe 

KOpHst. 

f1ocnenHnii cnyt.taH npe.acTasneH Ha pnc. 1. BtHlHO, lfTO aaa "no6aa:YJHbi\" Kopn>~ H:no

D.stTCH Ha aeuteCTBeHHOA ocH a npe.oenax I w 8 ! < ! w
0 

! ·, 1. 
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5. Opean~naraeM, qTo T(O),;. 0 T(l)./0. 

M3 OIIbiTa HY*HO onpe.oenHTb: a/ 3HaK T( 1) i 6/ ce4&HHH saanMo.neficTBHA u acnMn-

+ -TOTHKY IMbl a .oan&HeHweM npHHHMaeM, ttTo a (~)~a (~)-29mb, D(~) =- 0.400); 

e/ T (0) H3 cjJopMynbi II I. 

Onpe.o.eneHne xopHeil 

Me non&3yeM cne.oyJOLUYIO TeopeMy: 

~ N P n-1 ~ 

f,;, ~ ..1_ T (z) dz ~ .~ l_- l l_ + __ I_-~ !_[!}I 
"' c z" T(z) 1= 1 a~ P=t bf (n-1).'dx - 1 T(x) Jl'=o 

/2/ 

KOHTyp HHTerp~pOBBHHSI n'OK838H HB pHC. 2. nesaSI CTOpOHB /2/ .anSI ttSTHbiX I1pHHHM88T BH.Q: 

·-. 

2 ~( dw A'D- D'A_ ~- .L (~-~';'-
- ·-- -----r---::--2 n 
rr 1 w" A + D TT 

1 
w 

D ' ( ·;'! } __ 
---D 2 
I + (A J 
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-·----
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npn n n" H91.19THhiX OHB TO>K.ll.SCTBSHHO paBHS HYniO. npaBBJI CTOpOHS /2/ LlllSI "n n H91.19THblX 

Taxme TO>K.a.ecTeeHHO paBHReTcH HYillO noToMy, "'To: a/ T(w) 38BHCHT OT w 
K8X OT 

w
1 

B HHTepeane /-1,1/; TOr.na "Hyn&Bble" H "I101lJOCHbJe" 1.11J9Hhl YHH'ITOlK8 OTCR; 6/l.leT

Hble llp0H3B0.0.Hhl9 4JYHKUHH THI18 xg(x
1

) B Hyne p8BH51JOTC51 HYillO. 

0CT8HOBHMCH Ha nepBOM cnyqae -
0 n n l{STHbJe. Boa&MeM' HanpnMep, n = 2 . 

•nonJOcH~.A" " n nocneaHnA qnea c npaaoA cTopoHbi /2/ .neAcTanTen&Hbi. nesas:r cTopoHa 121 

- TO>Ke (eM. /3/). nycTb T(w) HMSST TOflbKO ..0.88 Hyng IB03MO>KHbi9 OCTBJibHblS .QBa, 

OlfSBH.O.HO, HBXO.OSITCH HB BSW8CT88HHOA. OCH/ - OHH p8CI101JO>K8Hbl 8 TOlfKBX z 0 H (-z
0

). 

nuSTOMy 

1 1 x ~ - r: - 2i x0 y 0 • 
-., + -- =· 2 ~--.-----..---- , Z => X + I y 

zo (-zof Xo+Yo o o o 

0Tcro.aa nonyqaeM nepsoe aaxmo'leHae: ltOQHH T(w) non>KHbJ 6biTb pacnono>«eHbl Ha .oeficT

BHTenbfloA HnH MHHMOt:l OCH. 

3ToT peayn&TaT yme nony1.1nn 

BepneMcH K ypaenennzo 12/. 

/i/ 
Ararnaki 

4 

--·--·-··--

, HO COBCSM .llQYI"'HM nyTe M., 

;.,! 

,.\1 

'1) 

II II, 

:.I 

'l..ll 

t)kf'J! 

l 

) 

• 

B aaaacnMocTu oT aHax:a T (0 J .osa xopHR MoryT Haxo.nuTcH Ha semecTBeHHoA nnu 

MHHMOfi OCH /eM. pHC. J, B61JH3H X"" 0 f. 

nepennweM cl>opMy.ny /2/ B H9CKOnbKO HHOM BH.llS: 

D ' 
-i.L f~.!.2!_ +_I_ 

n D 2 
" 1 w I + ( -;r! (n- I)! 

n-t 1 

. ..!!..-;;=-, (X !~1..) 1.~. I+ 
dx T(x ) 

> 0 

n 

"'a 

....,..- + 
X 

0 

- .. ., T(l)>O} 

T(I)<O 

T(O)<O·, 

n 
•o 

n ., 
__L__ 

(iy J" 

> 

+ 

0 

I 

(i y)" 
T (I) 

T ( 1) 

2 

>0} 
< 0 

T(O)> 0, 

, 2 2 - A ( w ') dw, f I - w ~ 
(w ) ~- r ------- +- -------

" 1 (w"- w
2

)
2 /.1 (w

2
- w;) 2 

/4/ 

TaxHM o6pa3oM, MbJ ycTaHoeunn M&To.o. Haxom.neHHH Koop.oHHBT HyneR aMnnuTy.Ubi T (w). 

l13M9HR9, H8I1pHMSp, ,; n n , Mbl HBXOllHM CKOilb yrOllHO MHOf'O ypaBH9HHA: .ll.llH O.QHOA HIJH 

aeyx HenaaecTHbiX. BblcoxosHepreTHlfecxae "xsocT&!'' B HHTerpanax y6bJBSIOT. BoaaaxaeT so

npoc: H9T nn B03MO>KHOCTH TSKHM nyTeM onpe.uenHTb 3H8K T(1}? lleACTBHTenbHO, B H8CTOH

lU99 Bp9MSI HSM H3B9CTHbl cne.Qyl01UH8 SKCI19pHMSHTanbHbl8 llBHHbiS! 

a) Orear /2/ 

b) Hamilton- Woo/cock/3/, 

T (1.) = - O.OI72'!. 

T ( 1) = + O.OOIS '{: 

O.oHH H3 STHX peaynbTBTOB, oqeaa.aHo, Henpaaunea. OaHaxo ypasHeaae /4/ He cosceM npn

ro.nao .a.nR HawHx aanbHeAwax paccy*neauA. B HeM co.a.ep>KHTCSI 'lnea c ripoualio.a.HbiMH, xo

TopbiA HMeeT CJ10)1(Hblit BH.Q. 

C uenbiO ynpoweHHH <jJopMynbl /4/ paCCMOTpHM HHTerpan 

Ba.o.Ho, "'To 

2" 

I - + ---1 
vI - 'o 

-= 1 
vI - •o 

I --=-.., + vI + y 

vI + Y
2 

( -~• (D2 + A2)1 

, ..;x•-::J. v:r;-:;;r-

---2 vI - ., 

----, 
VI -"'a 

>I ~~ 
VI -wB 

~ 0 

-__ 1 r- 1 > o, 
y I - x

1 
vI -w

8 

< 0. 
.,;--;-:-;z 

a 

5 

9 _!!_z__ _!.:_{& 
~ T(z) 

T(I)>O} 

T(O)<O, 

r u J <o 
/5/ 

T(I)>OJ 

T(O)>O. 

T(l) < 0 
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CymeCTBOB8HH9 npOH380IJ.HOft no.a 3H8KOM HRT9rpana He SIBIISISTCSI H9.00CT8TKOM D011Y'I9HHOft 

QlopMYIIbi: HHT9f'pHpOB8HH9M flO "18CTSIM Mbl MO}f{SM YCTp8HHTb .D.H Qxl:>ep9HUHpOB8HH9 /nony"'&SI . 'l 

. . I '· In (A + D J , a •onacHytO"' "'SCTh s6nHSR x = 1 npRMO BbP.tHCIIHTb, cooTB9TCTB9HHO an-

npoxcHMHpyR 8 aTOA ol5naCTB D(x) R A(x) • 0TM9TRM, 'ITO noa RHTerpanoM 8 ne8oA 'lac

TH ypaBH9HHA. /5/ CTOHT Q>YHKUHS1 1 X.OTOpyiO MO>KHO ODp9.0.911HTb npRMO H3 OfibiT8., B TO Bp8MSI 

Kal< Ll11R cjlopMy1!bl /4/ HaM Hy>KHO eme COOTHOW9HH9 /1/, 

Mbl noaotlpanu ,PyHKUHJO .~ TaKHM otlpa3oM, 'ITOI5bl a/ol5ecne'lHTb cxollMMOCTb HH
v z-- 1 

Terpana H8. ~8CKOH8qHOCTb; 6/ OC068HHOCTH STO~ Q>yHKUHK 6bl11H HHTerpHpyeM~ B ToqKaX 

z = 1 H Z =- 1 t s/ Mbl y>Ke H9 HM911H Jl9118 C DOniOCHbiMR "1119H8MH. Bo3MO>KH0 1 OllHH 

paspea&I pewaT nocTa&neHHble sonpocbl. 

1--fMeR BBH.!lY 9TH C006pa>K9HHR, Mbi MO)KQM BB9CTH SLUe O.llHY BCOOMOraT911bHYIO c}:lyKK-

UHJO: --1- , KOTopaR B ewe MeH&weA cTeneHH, '19M npe.a&tn.ymaH, noaaanHeT •cpaaa-
.rz::T 

qec&oe• coaep>Kaaae HHTerpana. Tor.aa 

oo dx oo 2 :z I 
( --,---[._1 (D'D +A' A)+ _!-::(DA'-D'AJ)= f dx[Y, _1_ ~-

( }!_ J' 
~---~--1= 

tA+D',jx-1 ,jx+1 , vx=T4 +D2 v• +I I+(~/ 

= 17 

•. 

+ + + > 2, 

,; 1 + •• ,j 1 - x
1 

,j 1 + x 1 ,j 1 -w8 V 1 + w 
8 

-=--= + ---=------==-vi -xo V1 +Xo ,; 1 - w 8 ,; 1 + w 8 

2,; ::L::l! . .2/_ + 

2(1+Y) ._rr~x-; 

---------1 
-I+,j1+y 1 

2 ..; ·--.. --,-- - ~.::-
2(1 + Y) ,J1-w8 

+--~·--
V 1 +X l 

1 

,; 1 + w 8 

,jl 

< 0 

-w 
8 

< 0 • 

-- >0, 
,; 1 • "'8 

T(I)>01 

T(!J < oJ 

T( 1) > 0} 
T(1)<0 

T(OJ<o 

161 

T(lJ<o. 

Hepa8eHCT8a 8 cjlopMynax /5/ K /6/ nony'laJOTCR, HanpuMep, ecnH paano~<HTb B pALl 

COOTB9TCT89HHbJ9 pB.aHK811bl. 

YcTaKosneHue cBR3H Me>KLIY TCOI u TCl 1 

PaccMoTpRM Tenepb scnoMoraTen&uyro ¢YHKUHro: 
T(z) -T(l) z1-w •8 

~ ~;--;-
Ee e.aaHCTBeHHble nonlOCa HaxonHTCH a TOlfKax llh z=O H : wo w

0 
- OOIJO>K9HH9 KOp-

HR T ( w) I • 1-1cnonb3YH TeopeMy Kowu, nonyttaeM: 

1 • 
dx1(x)(x -ws) 1 • • ) T (1~ ~~, .. ( w B- w 

1 - wo 

T ( 1) - T(O) 2 
---·-2 --·- ws-

"'• 
2 

> 0 • 
17 ( •• - 1 I ( X • - w: ) 

6 

HnH, nocne uecno>KH&rx npeo6paaoaanait: 

T(O) 

PaccMoTpHM cnylfaii T(O) > T(1) 

Hl!H 

• WB 

~ 

• ws 

y2 

1 
J - W B 

< T ( 11 -----,-
1 - wo 

• T(O) >o (w
0 

2 
1 -(I) B 

> 1.~2 
1 1 

-ws>Y, 

1 
- y < 0 ) . llnR T(1)<0 

'ITO, 0'19BR.UH0 1 H9B03MO>KHO, fi09TOMY T8KOii cnyqa A Heoi5XOllHMO HCKillOlfHTb H3 ll811bHeifwe-

I"'O paccMoTpeHHH. TaKHM o6paaoM • .gaHHbie Orear'a npoTRBOpet:taT yTsep}l{AeHHIO TrOJ >o. 

KOTOpoe nonyt:taeTcH H3 /1/ llJIH YK838HHbiX Bhrwe auaqeueJ:t T( 1) 

T(l) 

, H938BHCHMO OT 3H8K8 

Vf3 npaBbiX 'iBCTefi COOTHOW9HHfi /4/, 15/ H /6/ 1 TBKHM o6p830M 1 Mbl HCKnlOlf89M IIOC-

ne.aHHe CTpOKH, TOr.aa Bb1p8)K9HIUI, CTOSIWH9 B /51 H /6/ cneaa
1
.aOn}l{Hbl /npH T(Q} =/ 0 H 

T( 1) =I 0 I 6blTb acerna nOJIO}l{HTeJibHbiMH HJIH OTpHuaTenbHblMH. 3uasr, \ITO T(O) > 0 , HBM 

OCTBnOCb npoaepHTb, liTO OHH BCerga IIOll0)JOIT9llbHbi. 

LfacneHHble peayn&TBTbl 

BepH9MCSI eme pa3 K COOTHOW9HHIO 16/ H Bbi'IHCJIHM BXO.llSilUH9 B H9f'O HHTerpBJibl. 

3Ha'!eHHR D(x) 
/4/ 

Cronin' a 

B3SITbJ H3 COOTB9TCTBeHH bJM o6p830M H3M9H9HHbJX peayJibTBTOB 

D.nR neaoa ~BCTH 161 nonyqaeM: 

L 1 = 36,012 

L 1 = 58,088 

T(l) > 0 

T( 1) < 0 

(T(O) = 2,265); 

(T(O) = 2,246). 

noXO)KH9 pe3yllbT8Tbl fiOJIY'IB!OTCSI H .llliR Bblp8Jl<:9HHSI, CTOSILUero CJI9B8 8 .f5/. Vf3 STO-

f'O BH.llHO, 'ITO IIpBBHllbHbiMH Hy)l{HQ CttHT8Tb peaynbT8Tbl 

0TClO.ll8 BbiT9KBIQT H9KOTOpbie Cll9.llCTBHR, 

!lamilton 'a- Wockock 'a T ( 1) > 0 . 

P8CCM8TpHBast BCIIOM.Of'BT9llbHbi9 cf:!YHKUHH 

T(z) 

~(-;'~-:>~..;--:.' -1 
o I 

T(z)(z 2 -w~) 
(z 

1 -w 2){;-•-w 1 )-;JT1 
D l 

H HCfiOllb3yst cooTHoweHHe Ill, nonyqaeM, liTo D (w) .aon)l{Ha y.aoaneTBOpHTb cne.ayJOmHM 

HHTerpBJibHbiM CBSI3RM: 

a/ D(x) (x
2 -w~) 

---.---.----.---, ' ,- > 0 • 
1 (x -w

1
)(x -w

0
)x,x -1 

6/ 
1 

!!_ ~ ---.-.-
1--.---2 = Jl-=-w; r _i ___ ~x_,!_!!J_!)==--=--= 

2 ,[ (w
1
-w

8
)(w

8
-w

0
) 1 (x -w

1
)(x -w:),1 x>-1 

dx x A(x_) __ > 0 

(~~-w 2 )(x2-<,}) 
D l 

7 
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OHH ue SJ:BnRIDTQSI TpHBHanbHbiMH ua-sa Toro, 'ITO D (w) 

flOJlOIKHT9JlbHbl9, T8K H OTpHf18T91lbHbl9 3H8'19HHR, jA (w) 

1l9T 8C91"'ll8. nOJIOli<HT9JlbHOft/. 

npHHHM89T B 06Jl8CTH ( J, eo) K8K 

B CH1IY OnTH'I9CKOA T90p9MbJ t)y-

B 3SKnJOq9HH9 SBTOp BblpamaeT rpy6oKyiO 6naro.oapHOCTb A.A. noryHOBY H n.c. M cae

ay sa o6cy)K.ll9HHe nony'leHHbiX peayn&TaToa. Ou oqeub o6saau Tax>Ke coTpynunxaM xacpe.npbi 

T90p9TH"'8CKOA cPH3HXH SlrennoHCKOl"'O yHHB8pCHT9T8 38 pSILl U9HHbiX, CTHMYJlHPYJOUU!X COB9TOB. 
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