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1, BBeJleHHe 

HeCMOTpll H8 601lbiiiOe K01ll{'leCTBO pa6oT 1 ITOCBiliUeHHb!X HH3KO SHepreTH'le

CKOMY 11 N -paccellHHJO, TeopHil Jl8)Ke s -BonaoBoro pacceSIHHil He MO)KeT 

C'HlT8TbCil aaBepiiieHHOil/ 1/, Ha OCHOBe MeTO}la JlBOHHbiX Jli'ICITepCI'IOHHbiX COOT

HOIIIeHI'!H/2 ,3/ 6hl118 BblllCHeHa B8)KH81l p011b p - I'! a -Me30HOB B ITOHHM8HI'lli 

xo}la !jlaa npH HH3KHX sHeprRilX, B nocne}lHee BpeMil B paMKaX rHnoTea PCAC 

I'! anre6pbl TOKOB 5hi111'! nony<IeHbl ITpH5JIH)K8HHhie B811H'iHHbl }lJIIl JlJII:lH paCCellHI:lll 

a l + 2 a 
3 

"' 0 
1 
at- a

3 
"'0,3 / 4 /, 0}lH8KO BO BCeX 3TH X pa50T8X yC110BHe 

llBYX'l8CTI:l'iHOH yHI:lT8pHOCTH SIBHO He y'iHTbiB8110Cb, 

~3BeCTH0 1 'iTO 8H81li'ITH'ieCKHe CBOHCTB8 napUH81lbHbiX B011H 1 CBOHCTBO 

nepeKpeCTHOH CI:!MM8Tpl'll'l H yC110BI'l8 llBYX'i8CTI'l'iHOH YHI'IT8pHOCTI'l Jl8JOT B03M0)K

HOCTb ycTaHOBHTb 05IUHH Blill S -BOJIHOBblX M8Tpl'l'lHbiX 3JI8M8HTOB S -MaTpl'l

Ubl B CT8TH'i8CKOM npeJle11e K8K !jlyHKUHH SHepri'!H/5/, Paaee 5hl110 ITOK838H01 

'ITO 3TI'l Bhlp8)KeHI:lll MO)KHQ C ycneXOM ITpHM8HilTb Jl1lll 8H8111'!38 3KCnepi'!M8HT81lb-

HhiX Jl8HHbiX ITO s -BonHaM npH MaJihiX sHeprlHIX, BRil npOH3B011hHb:X !jlyHK-

UI:!H 1 COJl8p)K8lUHXCil B 05IUI'!X Bbipa)KeHHSIX Jl1lll S -B011H 1 Bhi5Hp811C ll T011bKO 

H3 yC110Biill XOpOIII8f'O OITI'!C8Hiill 3KCnepHM8HT811bHhlX Jl8HHhlX B M8KCHM811bHO 

IIIHpoKoli o5naCTI'l/6/, B HaCTOiliUeil pa5oTe npeJlnpRHilTa nonhiTKa yqecTb JlO-

IT011HI:!TeJihHhle !jlH3H'ieCKHe Tpe50B8HHSI H8 S -BOJIHbi 1 CBil38HHhle C H8JIH'lH-

eM p-H a -Me30HOB, 

HenaBHo illHpKOB R Cepe5pllKOB BBeJIH KoHuenUHJO KopoTKOBOJIHOBoro oT

TaJIKHB8HI'lll (yqeT o5JI8CTH BblCOKHX SHeprHil) }l1lll OITI:!C8Hiill Hl:l3K03HepreTI:l'ie

CKOf'O paCC81lHiill 8/lpOHOB, 0HH ITOK838JIH 1 'iTO 3T8 KOHUeiTUHil }l8eT K8'ieCT-

BeHHO xopoiiiee on~:~caHHe s -BoJIH 11 N cHcTeMhi, 

3 



HulKe He 6yaeT aenaTbCSI KaKux-nu6o anpuopHbtX npearronolKeHHil: o snHSI

HHH o6naCTH Bb!COKHX SHeprHi!: Ha HH3K0:3HereTH'IeCKOe pacceSIHHe. 

2. Bbt6op o6mero suaa dNHKUHJ:i AnSI onncaHHSI s -sonH 

rr N -pacceSIHHSI 

YlcxoaHbiMH BbtpalKeHHSIMH anSI aanbHei!:mero paccMoTpeHHSI smnSIIOTCSI cne

/5/ 
ayiOIIIHe cpopMy nbt : 

S (w) = B(w)[B(w)-2] • D (w), 

I 82((<1)-I 

S (w) = ~-- • D(w), 
3 B(w)-I 

( 1 ) 

S i ( w + i 0) = e 21 o i <w> anSI w ~I , rae B1 ( w) - aeil:cTBHTenbHaSl 

cpaaa pacceSIHHSI B COCTOSIHHH C nonHbiM H30TOIIH'IeCKHM CIIHHOM
0 

paBHbiM j /2 , 

a w - aHeprHSI rr -Meaoaa B c.u.M. 3aecb 

H 

D(w)=D(-w)• JD(w )J 2
= I, D*(w )=D(w*) 

2m+l 

o(c.:;) 2 -=I+O[(w -I) 2 

W->:j:.I 

<PyHKUHSI B ( w ) HMeeT BHa: 

B ( w ) = .!.. arc sin w + i ...) w 2 _:"} • f3 ( w ), 
TT 

{3(w)=-f3(-w), f3*(w) =f3(w*). 

( 2 ) 

(3) 

B cpopMynax (2) H (3) D (w) H f3 (w) - ase npouasonbHbte Mepo-

MopcpHbte cpyHKUHH B KOMrrneKCHOJ:i nnoCKOCTH Cd C paape3aMH ( -oo, -I] 

[ + 1 , +oo ) • B cTaTH'IeCKoil: MoaenH t -KaaanbHbte nomoca aMnnHTYJlbi 

pacceSIHHSI Y'IHTbtBaiOTCSI c noMOIIIbiO cpyHKUHH o6peaaHHSI/8/. HanH'IHe ee, .a 

T8KlKe HH3K0:3HepreTH'IeCKHJ:i BHa cpyHKUHH o6pe3aHHSI 6yaeM y'IHTbiB8Tb C no

MOlUbiO BBeaeHHSI rrOniOCOB' B S 1(w) , COOTBeTCTBYIOIIIHX p - H a -MeSo

HaM H pacnonolKeHHbiX Ha MHHMOJ:i OCH W -IInOCKOCTH Ha ee cpH3H'IeCKOM nHCTe. 
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I 

1. 

,I 
i 
t 

"j . il~ll. 
,:,)'. 

:·t 
>! 

< ~ ,'1 ~ 

l~~· ... 

KaK cneacTBHe H30TOIIH'IeCKOJ:i nepeKpecTHOii CHMMeTpHH S. (w) 
J 

a (1) o6naaa10T o6weii CTPYKTypol!: 

(:~)- c l C) s (+) + s (-) . 
(4) 

( +) (+) 
rae s- (-w) =± s- (w ). 

TaKOBa lKe CTpyKTypa aMnnHTyabt pacceSIHHSI f 1( w ,t ) 191, anSI KOTopoii 

BKnaa p- H a -Me30HOB, Bbi'IHCneHHbiH B 6opHOBCKOM, npu6nHlKeHHH Ha OC-

HOBe acpcpeKTHBHoro narpaHlKHaHa 

- -; ... ... arr _. _. 
= f Ny 11 -

2 
N • p + f • p [ -- x rr] + g N N a + g 

p r JL p JL ax aNN aTTTT 
JL 

f. 

a CTaTH'IeCKOM npeJlene paaea: 

(+) 2 g g 
f

1
(w,t)= aNN arrrr 

4rr 

(-) f2 w2 
f ~w , t ) = .1L __ JL_ __ . 

1 4rr m 2 -t 
p 

I . -----
m2 - t 

a 

a.(;:;rr'), 

(5) 

C IIOMOIIlbiO cpopMynbi (5) MOlKHO ycTaHOBHTb CBSI3b Bbi'IeTOB cpyHKUHii Sl (w) 

B p - H a -nomocaX C KOHCTaHTaMH CBSI3H f p , gaNN , gaTrTT • Oaaa

KO anSI 9Toro Heo6xoaHMO BbiaenHTb H3 r {±> s -BOnHbl. EcnH B<}cnonb30B8TbCSI 

aHcpcpepeHUHanbHOi!: TeXHHKOH/~/, TO H3 cpOpMyn 

<:!;) I <±> <±> 
f (w)=-[f (w,O)+f (w,-4q 2 )] 

s 2 I 1 

nony'IHM 

Res ( 

s 1 
Res ( S 

3 

s1 

Sa W=+ iW - a 

W =+I W 
- p 

=+ 
q 

_!!._ • 

4wa 

f 2 

= Lq (-p-) 
8 P 4rr 

5 

gaNN g arrrr 

4rr 

-2 
I ) ' 

(6) 

1 
) ( 

1 

(7) 



I"'A9 q - m /2 p,o - p,o ' w = yq:~ -1. 
p,o p,o 

BbiAenea~:~e s-aona HHTerpHpoaaHHeM c nonHHOMaMH Jle)Kaanpa npHBOilHT K noHB

neHHJO norapH<jJMH'IeCKHX TO'IeK BeTBlleHHSI npH w = + i w • CpaBHHM nepBbie 
- p,a 

'llleHhi paano)KeHHH f <±> ( w) no __!!!__ npH ~ « I AllH o6oHX cnoco6oa 
~ 2 2 

mp,a mp,a 

BhineneHHH s -aona. BTopoi!: cnoco6 npHBOAHT K aenH'IHHaM, a naa paaa 

6onbiiiHM, 'leM nepBbii!:. IToaToMy nnH coananeHHH o6oHx cnoco6oa a o6nacTH 

MallbiX SH9p!"'Hi!: cnenyeT llJ:aBbl9 'laCTH <jJOpMyn (7) YB9llH'IHTb B UBa paaa, 

K uenecoo5pa3HOCTH TaKOi!: HOpMHpOBKH Bbi'19TOB MO)KHQ llPHATH TSK)K91 eCllH 

BOCll01lb30BaTbCSI Bblpa)K9HH9M llllSI S(-) -B011Hbl 1 llOllY'I9HHbiM Ha OCHOBe TO'I

HOI"'O peiiieHHSI AHCll9pCHOHHbJX COOTHOIIIeHHi!: Ha neBOM paapeae, 8 llpH6llH)K9HHH 

ayneBOH IIIHpHHbl p -Me30Ha HMeeM/ 10/ 

R r<->( ) <-> F e ~ w =a w 

F ( q 2) 
1T 

m2 
p 

m2 +4q 2 
p 

( 2 
1T q ), 

Y'IHTbiBaH cooTHoweHHe CaKypaH/11 I 
f ~ 

a<-t ~--, 
4rr m 2 

p 

(a CTaT. noeAene) 

llpHX~HM K yCTaHOB119HHOMy Bbllll9 3aKlli0'19HHIO, 0KOH'IaT91lbHO Bbi'I9Tbl HOp

MHpyeM COOTHOIII9HH9M 

sl ) 
Res ( w= + lwo s -3 

S I) 
Res <83 w =t_IWP 

fiOCKOllbKY 0 KOHCTaHTaX gi7NN 

6yneM <jJHKCHpOBaTb Bbi'I9T B 

ee aaa'leHHe ~:~a 1111 : 
f ~ 

:..e._= 2,8. 
4rr 

+ j ~ ( g17NN g £E!!. 
2 W 4TT 

17 

1 
) ( ) ' 

1 

I f 2 4 q ( ..:.JL ) ( -2 ) 
P 411 I · 

(9) 

H g01T7T HH'Iel"'O He H3B8CTH00 HH)Ke Mbl He 

a -nonJOCe, nnSI KOHCTaHTbl 

6 

2 
fp/4TT npHM9M 

'I' 
0 

' • . D • 
) ' 

'\ '. + 
··~, 

i 
} 

~ 

,, 

nnSI TOI"'O 'IT06bi o6ecne'IHTb BKilan a - H p -llOliiOCOB B s (+) H s (

B011Hbi1 COOTB8TCTB9HH0 0 He06XOAHMO llOTpe6oaaTb Bbin01lH9HHSI CllellYIOIUH 

paaeHCTB: 

1 ) 8 ( ± i w p) = 0' 

3) 8 , ( ti w ) ~ 0' 
p 

5) 
~ 

2) 
2 2 

fim ( w +wa) 8(w) =±c , 
W ->.;j-IWa 

4) fim( w2 +w 2 )D(w)=d , a a 
W-> :t iw 0 

fim ( w 2 + w 2 ) D ( w ) = d 
p p 

W-> + IW 
- p 

( 10 

OrpaHH'IHBaHCb a D{w) BKllallOM TOllbKO a- H p -non10coa, c y'I~TOM 

(2) H (1 0), nony'IHM cnenyJOJUee Bbipa>KeHHe nnH D ( w ) : 

{1- i ..9_ )(1-j ..1_ )2 
qa qp D ( w ) = e 2 I L\(wl 

W= 
q q 2 

0+i-)0+i-) 
qa qp 

rae q=Vw 2 -I • a qa H qp aaaaHbi (8)~ Peayn&TaTbi pacq~Ta 

llllSI !\ ( (d ) C HCll01lb30BaHII9M SKCnepHMeHTallbHbiX 3Ha'I8HHi!: AllSI MaCC 17 · -

H p -Me30HOB ( B 9lliiHIIUaX m 
11 

m p=165 Maa , ma = 410 Mas 
j· 

npRaeneHbi Ha pH c. 2 ( cnnoiiiHaSI KpHBaSI), CpaaHeHHe aToii Kpi:IBOi!: c nyHKTHP

HOH KpHBOH (pHC, 2), Bbi'II:IClleHHOH Ha OCHOBaHI:III <jJopMyllbl 

tg t\(w) = q3 (-0,0495 + 0,00957 q 2 ) 

H3/6/, SIB115IIOIU9HCSI XOpOIIIeH 8lllljJOKCIIM8UHei!: 9KCllepHM9HTa1lbHbiX aaHHbiX, 

llOKa3biBaeT CllllbHOe paCXQ)KJJ.9HII8 B 601lbiiiOll: o6naCTH 3H8'19HHi!: q H YK83bi

B89T Ha aeo5XOJliiMOCTb napaMeTpHaaUHII D(w) • Ha116onee npocTOH 11 ecTecT

aeHHbii!: nyTb JlllSI 06eCll9'19HHSI Tpe6yeMOI"'O llOB9JJ.eHHSI t\(w) 3aK1110'189TCSI 

ao BBeJleHIIII B D(w) aynei!: Ha <jJH3H'IeCKOM lliiCTe w -nnoCKOCTH, 

OrpaHH'IHBaHCb coo6pa)I<9HIISIMII npocTOTbi, npHMeM anH D (w )· cneay.ro

ruee Bbipa)KeHRe 

(l - i _L )( l - i .!. )2 
( l + i ..!I_ ) ( l + i ...!..) 2 

ll ( w ) = q" q Q ~--8_1 ___ , 

(11) 

( l + i !L) ( l + i ...!.. )2 
( l - i ..1 ) ( l 

qa qi' 8 o 
i...!_-)2 

81 
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·~r 

r.lle a
0 

H a 
1 

- cBo6o.llHbte napaMeTpbt, Dpe.llBapHTenhHblli pac'I~T no3Bo

nSieT H8.ll9SITbCSI, 'ITO Bb!pa>KeHHe ( 11) npH 3H8'19HHSIX a O H a 1 , 6nH3KHX 

K qa H q P , o6ecne'IHT Tpe6yeMoe noBe.lleHHe, 

nepefiL(eM K nocTpoeHHIO <jlyHKUHH {3(w) H3 (3), Jlng 06ecne'I9HHSI npaBHnb-

HOrO noporoBoro noae,lleHHSI 
218 .(wl 

S (w)=e 3 =1+2ia q + ... 
j j 

He06XO.llHMO, 'IT06bl f3 ( W ) npH w ... 1 HMeno pa3no>KeHHe: 

f3 ( w ) ,l( 3 +O(w-1)). 
·q2 2(a -a) 

I 3 

(12) 

11cxo.llSI H3 (12) H (3), B Ka'leCTBe {:3 ( w) Bbt6epeM cne.llyJOmee Bhipa>Ke-

HHe 

r.lle 

~ w 

{:3 (w ) = ~ R ( w ) , 
q2 

R(-w)=R(w ), R*(w) =R(w*). 

B CHny 'I~THOCTH R ( w) MO>KHO noHHM8Tb KaK <jJyHKUHJO 

(13) 

OrpaHH'IHBaSICb HanH'IHeM B B (w) nonJOCOB npH w =.± i wa B cooTBeTCTBHH 

c ,ycnoBHeM 2) H3 ( 10), 38.ll8.llHM R ( w ) <jlopMynoli: 

R(w) "' bo +bt q2 +b2 q4 +b3 q6 

B KOTOpOfi b0 

0+ -~) 
q2 

a 
H b I SIBnSIJOTC Sl 

HH>Ke 6y.llyT Bbtpa>KeHbl 'lepe3 b 
0 

H 

(14) 

CB060.llHbiMH napaMeTpaMH, a b H b 
2 3 

b 1 HCXO.llSl H3 ycnOBHSl 1) B (10) H 
I 

Tpe60B8HH Sl HOpMHpOBKH Bbi'I9TOB S . ( W) npH w = + j w cornaCHO ( 8) • 
J - p 

113 ycnoBHSI l) B (1 0) H onpe.lleneHHli (3), (13) H (14) nony'IHM nep-

Boe COOTHOlii9HH9 Ha KOa<jJ<jJHUH9HTbl b 1 B ( 14): 

2 4 b 6 b - b q +b q - q~ "' c • 
0 1p 2p 3 p I 

(15) 

8 

r.lle 1 . qp 'i/ 
c =-en (w +q )--(- -1). 

I Tr p p W q2 
p a 

113 (1), (9) H (10) HM99M COOTHOllleHHe Ha Bhi'IeTbi: 

~ 

Res S. ( + i w P ) =- B ' ( + j w ) d ( - 2 ) = .L q ( ~) ( -2 ) . 
J - - P P I 4 P 4rr 1 (16) 

HaxoJlSI B '(±iwp) H3 (3), (13) H (14) H dp , onpeJleneHHoe 5) B (10), H3 

(11), nony'IHM H3 ( 16) BTOpoe COOTHOlii9HHe Ha KOacp<jJHUH9HTbi b I : 

b - 2 b q 2 + 3 b q 4 ·= c + c 
I 2p 3p 2 3 

rae 

f 2 

e ~- _l_ ( _e_ 
q 2 

q q 2 
0+ ~)(l +-...£....) 

ao at ------· )( _:e.__l) 
2 32 q 2 417 

p 
qa 

0- .!p_ )(I_~ )2 
a at 

~ 

2 2 2 
qp wp qp 2q p 

e ~ - ( ---;;;z -I ) [ I + - fn ( w + q )(l - -2" + ---- ) ]. 3 2 17 w qa qp P P w p q 2 _ q 2 
p p a 

0KOH'I8TenbHO H3 (15) H ( 17) HMeeM: 

2b 
1 

3(b 0 c
1

) 1 
b =-------+-(c +e), 

2 q2 4 2 2 3 
p qp qp 

bt 2( bo-ct) I 
b =-------+- (c +c ). 

3 q 4 q 6 q4 2 3 
p p p 

Bocnonb30B8BliiHCb COOTHOlii9HH9M 

arc sin w"' !!.... + i en ( w + q ) • 
2 

( 17) 

r 

( 16) 

H3(3), (13) H (14) nony'IHM OKOH'IaTenbHoe Bhtpa)KeHHe JJ.n5J. B(w): 

9 



B(w )=; +i¢(q), 

I w 
¢(q)=-fn(w+q)+ 

1T q 

bo +btq 2+b2q4 +b3q6 

2 

O+..L) 
q~ 

OpeJlCTaansul D(w) B (11) B BHJle 

D(w)=l+itg~(q~ 
1- i tg ~ ( q ) 

JlnSI tg ~ (q) HMeeM cneJlyiOwee Bbipa)l{eHHe: 

(go -do)q +(gt do-god t + d 2 -g2 )q3 + (g2dl-gld2)q 5 
tgi\ ( q) = -------~-

l+(&Jdo-gt-dl)q2+(gldl-g2do-god:)q4+g2 d2q 6 

1 2 2 1 
go=--+--, gt= --- +-2-' 

ao. at aoat at 
1 . ---2· g2-aoat 

~. do= .L + ..2.... 
qa qp 

d 1= _2_ + _1_ • d 
qaqp q/ 2 2 

q aq p 

( 19) 

(20) 

(21) 

0KOH'ISTenbHO H3 (1 ), (19) H (20 ) nony'IHM cneJlyiOIUHe <flopMynbi JlnSI tg8
1 

H tg83 

tg 8 1 .. 

4 (l+..i.¢2 )tgi\ +'["¢ 
3 --

(I + ..i ¢ 2 ) - ..i ¢ tg L\ 
3 3 

tg 8 = 2 ¢ •lg L\ -1 
3 -

tgi\+2¢ 

(22) 

10 

'I 
i/;lo, 
\li; 

• 

3, AHanH3 SKCnepHMeHTam:oHbiX ASHHbiX 

3KcnepHMeHTanbHbie aaHHbie no s -<flaaaM 1r N -pacceHHHSI aaanHSHPYJOT-

c.ll C nOMOIUbiO <flopMyn (22) 1 B KOTOpbiX l~ ~ ( q ) H cp (q ) 38ll8Hbl nocpe,UCT-

BOM (19) H (21 ), 3KCnepHMeHTanbHbie .USHHbie 6binH B3S!Tbl H3 pa60T/14-21/, 

nocnellH.II.II H3 paCCMOTpeHHbiX TO'IeK HMeeT 9Hepi'HIO 258 Ms.B B n,c.K, Peaynb

TSTbl aHanH381 npoBelleHHOI'O IIO MeTOllY HSHMeHE.lliHX KB8llp8TOB 1 npHBe,UeHbl 

B Ta6n. 1 (nepBbiA cTon6eu). 

Ta6nlfua 

X2 20 21,8 

ao 1,125:!:,.0,025 1,157:;:-o,o12 

at 3,724:!:,.0,090 3,629:!:,.0,058 

bo 4,888:!:,.0,197 5,0 18;!:.0 ,181 

b I 0,307:!:,.0,072 0,2438:!:,.0,0605 

b2 -0,0364 -0,0353 

ba -0,00186 -0,00023 

nnHHbl pacceSIHH.111 KSK HeTpyllHO nony'IHTb H3 (19), (21) II (22) 1 onpeaenSIIOT

CSI <flopMynaMH: 

3 
a -a =--2b ' 

I 3 0 

a +2a =3(l + .1.- .l-
1 a a

0 
a

1 
qa 

.1..... ). 
qp 

LfHcneHHbie 3Ha'leHHSI (a 1 -a 3 ) H ( a 1 +2a
3 

a -a = 0,307 + 0,012, 
I 3 -

a 
1 
+2a

3 
=0,029 + 0,099. 

(28) 

) eCTb: 

nocKonbKY OlliH6Ka B onpeaeneHHH (a 1 +2a 8 ) npeBbllllaeT ee BenH'IHHy, ue-

necoo6paaao nono)I{HTb 

.!. + ..L - _l - ..!.. = 0. 
ao a, qa qp 

PeaynbTaThl aHanHaa c STHM aononHHTenbHhlM ycnoaHeM npeacTaBneHhl B 

Ta6nHUe (BTOpoft CTon5eu). nnSI 9THX 3HaqeHHA napaMeTpOB nonyqaeM cneay

IOIUHe llnHHbl paCCe.IIHHSI: 

11 • 



a -a = 0,299 + O,Oll, 
I 3 -

a +2a = 0, 
I 3 

KOTOpbie HaXOa51TC51 B npeKpaCHOM cornaCHH 
/12 13; 

C peay lib Ta TaMH 1 
, COOT-

BeTCTBYJOlllHe IIOCileaHHM 3Ha'IeHHSIM napaMeTpOB TeopeTH'IeCKHe KpHBbl9 

tg8
1 

I q H tg8
3 

1 q H3o6paJKeHbi Ha pHc, 5,6, OnHcaHHe aaBHCIIMOCTH !jlaao-

BbiX CaBHrOB s -BOIIH OT aaeprHH cneayeT npH3H8Tb XOpOll!HM, IIOCKOilbKY 

x2 
N 

0,91, rae N -'IHcno cTeneHeil: cso6oabi pacnpeaeneHHSI x 2 

Bbill!e npH nocTpoeHHH D (w) Mbi npeanonaranH, 'ITO sseaeHHe ayneil: B 

D (w ) , 6nH3KHX K a H p -nomocaM, noasonHT ycTpaHHTb CHilbHOe pacxoJK-

aeHHe KPHBbiX Ha pHc. 2, KaK BHaHo 113 p11c. 3, rae cnnoll!HaH KPHBaH c 0 oT

seTcTsyeT BTOppMy Ha6opy 3Ha'IeHHil: a 0 H a1 1 aTO aoCTHraeTC511 IlpH'IeM 

3Ha'IeHHSI a o H a 1 61IH3KH 110 q II q 
a p 

a o = O, 79 , 
qa 

~"" 1,33. 
q p 

H a pHc, 4 npHseaeHbi anH aarnHaHOCTH rpa!j!HKH R ( q 
2 

) anH BTOporo Ha-

6opa aHa'IeHHit b 1 ( cnnoll!HSH KpHBSH) H R ( q 2 ) H3/B/ ( nyHKTHpHaH KPHBaH). 

06cy aHM BOIIpOC 0 IIOIJOJKeHHH IIOIIJOCOB S j ( w) HS !jlH3H'IeCKOM IIHCTe 

w -nnocxocTH. Hac 6yaeT HHTepecosaTb TOilbKO o6nacTb 6nHT3illllHX oco6eH

HocTe:H, rpaHHUy KOTOpOil: yCIIOBHO aaaa.UHM Cne.nyiOlUHM o6pa30M 

"M2--
Iw!SV-:r -1, 

rae M= l faa ( nyHKTHpHaH OKPYJKHOCTb Ha pH C. 1). EaHHCTBeHHbie nonroca Ha 

!jlH3H'IeCKOM IIHCTe B S l (w) , CBH3aHHbie c D (w) , KaK aTo BHaHo H3 nocTpoe

HHH, eCTb a- H p -nomoca (pHC. 1 ). nomoca, CB513aHHbl9 c !jlyHKUHeit 8(w), 

onpeaell51JOTC51 KaK KOpHH ypaBHeHH51 

8 (w) ±. l = 0. 

PacqeT, nposeaeHHbiH Ha 38M, noKa3biBaeT, 'ITO aTo ypasHeHHe B paccMaT

PHBaeMofi o6naCTH HMeeT TOilbKO .nsa aefiCTBHTellbHbiX KOpHSI IlpH W = -f'w 0 

(w o = 0,1083) 1 a Sj (w) HM9JOT IlpOCTbie IIOniOCa B STHX TO'IKaX ( pHC,l ) • 

0TMeTHM1 'ITO HallH'IH9 aTHX aonOIIHI:ITellbHbiX IIO~JOCOB CBSI3aHO TOilbKO C 

aaHHOil: napaMeTpH38UHeil: H OT HHX MOJKHO H36aBHTbCSI nyTeM YCIIOJKHeHHSI 

napaMeTp~:~aauHH 8(w) 

12 

• 

BnHHHHe yxaaaHHbiX nonrocos Ha HH3KoaaepreTH'IeCKOe noseaeHHe s -aona 

MOJKHO oxapaKTepH30BaTb HX BKilaaoM B allHHbi pacce51HH51, 8 COOTBeTCTBHH C 

HOpMHpOBKOil: Bbi'I9TOB ( 9) p -M930HHbiH IIOIIJOC aaeT aoMHHHPYJOlllHil: BKna.n 

s(a 1 -a 3 ): 

(a
1 

-a ) "'0,284 . 
3 p 

8bi'IHCIIS151 Bbi'I9Tbl s j ( w) 

(a
1 

+2a
3

) H (a
1
-a

3
) : 

(a
1
+2a) =-0,0105, 

3 wo 

(a 
1 

-a 
3 

) = 0,0%. 
wo 

B IIOIIJOCaX npH W = ± W o 1 nony'IHM HX BKIIS.rl B 

Bxnaa a -Me30HHOrO IIOIIIOCa B (~1 +2a
3 

) OKa3biB89TCSI O'I9Hb 60ilbWHM .. 
(a 1 +2a 3 )a"" 0,99, 

a IIOCKOilbKY a I + 2a 3 ,0 1 TO ero BKilaa KOMIIeHCHpyeTCSI BKnaaOM aaneKHX 

oco6eHHOCTeil:, 

4, 06cyJK.UeHHe peayllbTaTOB 

HaMH nony'IeHo xopoll!ee KOIIH'IeCTBeHHOe on~:~caHHe aaepreTH'IeCKoro 

xoaa s -!jlaa rr N -pacceHHH51 a8 aaepr11il: 260 Maa B n.c.K, DpH aToM Mbi 

IIOIIY'IHIIH IIO.rlTBepJKaeHHe IlpHH51TOH HaMH KapTHHbl B3aHMOaeiiCTBHSI IlpH HH3-

KHX aHeprHHX, 0Ka3anocb, 'ITO c noMOlllbJO p - H a -nonrocoa, pacnono

JKeHHbiX BHyTpH Kpyra C (pHC, 1 ), MOJKHO KOIIH'IeCTB8HHO OIIHCaTb aKcne

pHMeHT81lbHbie aaHHbie. Ponb noanoporoBbiX rronrocos ± w 0 , cymecTsosaHHe 

KOTOpbiX aapaHee He IlpeanonaPallOCb 1 He 51BIIS19TCSI rllaBHOH 1 Ha 'ITO yKa3bi

BaeT MallOCTb HX BKila.Qa B anHHbl paCC9SIHHSI, 0oanoporOBbl9 IIOIIJOCa MoryT 

6biTb YHH'ITOJKeHbl C IIOMO!Ub!O yCIIOJKHeHHSI napaMeTpH38UHH !jlyHKUHH 8 ( w) 

3To YCIIOJKH8HH9 MOJKHO IIOIIbiTaTbCSI npOB8CTH Ha OCHOBe Clleayro!llero !jlH3H

'IeCKOrO Tpe60BBHHSI; noanoporOBble IIOIIJOCa MO.rlellHpy!OT BKila.rlbl paape30B 

B s -BOIIHaX, B03HHKaJOlUHe OT HyKnOHHOI'O IIOniOCa B u -KaHane. 

0 OIIJOCa, paCIIOIIOJKeHHbl9 BH8 Kpyra C ( pHC, 1) 1 B9CbMa Cy!lleCTBeH-

Hbl anSI IIOHHMSHHSI S(+) -80IIH H .QaJOT He60ilbWHe ( - 30%) nonpaBKH K 

S (-) -BOIIHaM, 3T01' pe3yllbT8T He IlpOTHBOpe'IHT KOHUeiiUHH KOpOTKOBOIIHQ

BOrO·OTTallKHBaHHSI, 
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