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1. BeeoeHue 

runoTe3a 06 aHanHTH'IHOCTH .HBn.HeTC.H O,llHHM H3 HaH· 

6onee llJIO,llOTBOpHLIX npe,llnono>KeHHH B cllH3HKe BbiCOKHX 

'imepruii. (; pa3HOH CTeneHhlO CTpOrOCTH ,lln.H pa3Hb1X npo·. 

necCOB OKa3anOCh B03MO)I_{Hb1M ,llOKa3aTh, 'ITO aMnnHTY.llbi 

pacce.HHH.H Bnepe,ll .HBn.HIOTC.H aHanH~HtieCKHMH cllYHKUH.HMH 

3HeprHii tiaCTHU, · 3a HCKJIIOtieHHeM CHHryn.HpHOCTeii, KOTOpble 

CB.H3aHbl C ,llpyrHMH cllH3HtieCKHMH nponeccaMH. ,IJ;ucnepcHOH· 

H:hle cooTHoweHH.H H npaB:Hna cyMM o6bltiHO · CB.H3biBaiOT . 

peanhHYIO H MHHMYIO qaCTH aMnnHTY.llbl qepe3 KOHTYPHble 

HHTerpanbl. O,llHaKo 'fonhKO MHHMa.H qacTh ,llOCTynHa Heno

cpe,llCTBeHH.OMY H3MepeHHIO. CaMbiM np.HMbiM cnoco6oM 

onpe,lleneHH.H pea;n:~>Hoii qacTH aMnnHTY.llbi Ha ocHoBe 3Kcne

pHMeHTanhHbiX. _naHHbiX .HBn.HeTC.H ~CnOnh30BaHHe. COOTHO • 

IqeHH.H 

(Ref) 2 =(da/d0)
0 

-(ka ./4rr)
2
, 

tot 
/1/ 

r,lle ( da I dO) 
0 

- ,D;HcllcllepeHnHanhHOe cetieHHe, ynpyroro 

pacce.HHH.H :Bnepe,ll, a tot . " nonHoe ceqeHHe, k - HMnyn~tc 
B n.c. ·u f - aMnnuTy.ua pacce.HHH.H Bnepe;:t B n.c. IlpaKTH· 

tieC.KH 3TO 03HatiaeT ~ 'ITO OtieHh. tiaCTO 3KCnepHMeHTanhHOe 

3HatieHHe peanhHOH qaCTH H3BeCTHO TOnhKO C . TO'IHOCThlO 

,llO 3HaKa, llOCKOnhKY B ,3KCnepHMeHTe He BCer,lla y,llaeTC.H 

npOBO,llHTh H3MepeHH.H B o6nacTH KynOHOBCKOH HHTePcllepeH· 

UHH, 'ITO noJBonuno 6bl onpe,llenHTh 3HaK. · KpoMe Toro, 

qacTHUbi, 'KoHetiHO, HC' o6.H3aTenhHO 3ap.H>KeHbl. ' ' .. 
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B uaweM auaJIH3e Mid paeeMaTpHBaeM 3Ha1feHHJI (da/d!lb 
KaK e.n;HHeTBeHHYIO BBO,li;HMyro 3KenepHMeHTaJILHyro HH!l>OpMa
nuro *. ,lJ;pyrHMH · enosaMH, Mid HIIteM orpaHHlleHHJI H xop
penJIUHil, KOTOplde aHaJIHTHliHOeTL HaKJia,IJ;IdBaeT. Ha aMnJIH
Ty,n;y paeeeJIHHJI Bnepe,n;, eeJIH ee MO,IJ;YJIL H3BeeTeH Ha pa3-
pe3ax B xoMnnexeuoii 3HepreTHt~eexoii nnoexoeTii. Boo6IIte 
rOBOpJI, TaKHe orpaHHlleHHJI HMeiOT BH,ll; HepaBeHeTB. flpH 
3TOM npOJIBJIJieTeJI oeo6aJI pOJIL Hyneii aMnJIHTy,IJ;Id, KOTOplde 
HrHopupyroTeJI B o61dt~HLIX auaJIH3ax, oeuoBaHHidX ua ,IJ;He
nepeuoHHidX eOOTHOWeHHJIX ,li;JIJI paeeeJIHHJI Bnepe,n; H Ha 
npaBHJiaX eyMM. ·HeKOTOplde npHJIO:>KeHHJI TaKHX 'uepaBeHeTB. 
K ,n;pyrHM npo6JieMaM 4>H3HKH BldeOKHX 3HeprH:ii He,IJ;aBHO 
nO)lldTO:>KeHid B. pa6oTaX /2,3/. 

B uaeTOJIIIteii pa6oTe Mid euaqana npoBepJieM MeTo,n; + . 
B enyqae 17- p -paeeeJIHHJI Bnepe.n;, a noToM auanH3HpyeM 
3aHOBO Bee ,IJ;OeTynHide 3KenepHMeHTaJILHide ,IJ;aHHide no 

K + -Mo,n;ynro aMnnuTy,n; - p -, p p - H p p -paeee.RHHJI Bnepe.n;. 
Mid nonyqaeM pJI,n; eun.LHLIX xoppeJIJIUHii Me:>K,IJ;y 3Hat~eHHJIMH 
KOHeTaHT eBJI3H; nOJIQ)KeHHJIMH. HyJie:ii aMnJIHTY,IJ;Id H 3Haqe
HHJIMH :HexoTOPLIX HHTerpanoB no ue4>H3Hlleexoii o6naeTH. 

Onucauue Meifwoa 

· IlyeTL f(w) JIBJIJieTeJI aMnJIHTy,n;oii paeeeJIHHJI Bnepe,n; 
B n.e., w pole H <L• zero 03Hat~aroT nono:>KeHHJI ee noJIIOea 
H uynJI, eooTBeTeTBeHHO. BBe.n;eM Houyro nepeMeHHyro 

y.f!L+1-y1-~ e =-w~. . wR 
/2/ 

y .!!L +1+ y 1- ~ 
WL WR 

r.n;e .CtJ L H wR 03Hat~aiOT Hat~ano neuoro H npaBoro pa3pe-
30B, _eOOTBeTeTBeHHO. Yp •. /2/ onpe,n;enJieT KOH!l>OPMHOe 
npeo6pa30BaHHe e(w), KOTOpOe npeo6pa3yeT BeJO pa3pe· 

* B 3TOH pa6oTe MLI e03HaTeJILHO He KaeaeMeH OlleHL 
Ba:>KHoro Bonpoea o6 · 3KeTpanoJIJIUHH .n;u4>4>epeunuanLHoro 
eet~emia K uanpaBneuuro Bnepe.n; /eM.', uanpuMep ,Ill /. 
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3aHHYIO w - nnoexoeTL Ha e,IJ;HHHliHyro OKPY:>KHOeTL I e I = 1 H 

ee BHyTpeHHOeTL. B qaeTHOeTH; ·e<w )=:=~t.e(w' )=1, . . · · L · R . 

e (w ) = e 
pole pole e<w >=e .. ·' zero · zero 

a pa3pe31d OT06pa:>KaiDTeJI Ha e,IJ;HHHliHYIO OKp}':>KHOCTL. ,lJ;JIJI 
y,n;o6eTBa Mid npOH3BO,li;HM ,IJ;OnOJIHHTeJILHOe OT06pa:>KeHHe: 

··z = 
:e ~e pole 

1- e ep~le 
., /3/ 

KOTOpoe OT06pa:>KaeT BHyTpeHHOeTL e,IJ;HI.IHliHOH OKpy:>KHOeTH 
Ha eaMy ee6JI npu-· 4>ilxeupo'oa:Hu:blx TOliKax e = ±1 H nepe
,lJ;BHraeT UOJIIOe B HallaJIO KOOp,li;HHa:r Z =0 · 

Onpe.QenHM HoByro 4>YHKUHID G( z) : 

G( z)=zf( z) /4/ 

KOTopaJI JIBJIJieTeJI auaJIHTHt~eexoii BHYTPH xpyra. Mo.n;ynL 
G( z) H3BeeTeH Ha OKpy:>KHOeTH. . ~ . , 

Mo,n;H4>HUHPOBaB 3a,n;aqy B TaKOM BH,IJ;e, Mid MO:>KeM He-
. • -JW . 

nonL30BaTL TeopeMy Cere , KOTopaJI yTBep:>K,IJ;aeT, liTO J 
4>YHKUHJI . 

r.n;e 

G( z)=G( z)/Q(z) 

Q(z)=exp_!_fl'n jG(e iO )'I( 
217 -'TT 

.r 

iO·. 
e +Z 

iO e -z 

/5/ 

) dO /6/ 

< 

JIBJIHeTeH aHaJIHTHlleeKOH BHYTPH Kpyra, a ee MO,IJ;YJIL 
MeHLWe 1, T.e. 

I G(z).l <:_1 ,li;JIJI l.z I < 1 . /7/ 

Enaro,n;apa eBoiieTBY /7/ Mid ~o:>K~M K 4>YHKUHH G(z.) :·npu~ 
MeHHTL o6o6IIteHHYIO JieMMY ffiaapna/5/, KOTOpaJI rnaCHT: 
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• 

H 

-G (zi)_;, G(z 2 ) 

1-a cz I> G c z > •, 2 

I < I zi -:-z2 

1- z z 
I 2. 

I G , Cz > 1 < 1- 1 G c z > 1
2 

1~ lzl 2 

/8/ 

/9/ 

.ztJHI mo6wx I z II< 1 , I z 2 I < 1 , I z I< 1 . HepaBeHcTBa 
/7 I, /8/ u /9/ 4Ja,KTH'IeCKH H JIBRJIIOTCJI HCKOMLIMH orpaHu
'leHHJIMH. flpHMeHHM HX K KOHKpeTHhiM npou;eccaM. 

. + 
3. ·TT- p -pacceJIHue enepeo. 

' + 
AHanHTH'IecxaJI CTPYKTypa aMnnHTY.ztLI TT-p -pacceJIHHJI 

snepe.n; B w -nnocxocTH noKa3aHa Ha puc. 1. AMnnHTy,na 

·mr 

~·· 

Wo 

w" 
D 

+ . 
Puc. 1. AHanHTH'IecxaJI cTpyKTypa aMnnHTY.ztLI """" p -pac-
cexHHJI Bnepe,n B UHOCKOCTH na6. 3HeprHH. 3aWTpHXOBaHHaJI 
o6nacT1. 3anpeiD;eHa .ztnJI Hyneii, ecJIH · g2 o ···~ 14,63; 
w 0 H w ~- nono>KeHHX Hyn~ii, Haii.n;eHHLie B pa1f5cf.Pe /7 I. 

6 

,, 

I 

\. 

. ~ 

I 
''. 

it. 
I . 
l 
I 
I 

I· 

! • 

.. · f(z) HMeeT UOniOC B TO'IKe z,;,Q, U03TOMY . ~ -
. . - - . 

f(z) "7 a_I /z +a ~.+ai z 
• . ' 2 ' . ' 

+a 2 z + ••• , 

.G. ( ··). . . • 2 . 3 
z =a. 'I + a oZ +_aiz .. +a z + ... , .. - . ";. ·, . ·. 2 .. 

r,ne. a_1 .03Ha'laeT BLI'IeT. 

HMeeM .. 
G '{z) = G '(z).-:-G(z)P(z) , _ 

' .. . . ·• Q(z). . . 

. r.ne 

/10/ 

/11/. 

/12/·: 

P(z) =1.. I fniG(eiO )I cose -2z +Z2~Lde~· /13/ 
TTo .· · .·· (l+z2-2zc<>se) 2 · 

. ' . . 

'• 

HepaBe~CTBa /7 I H. /9/ npH z ,o npHBO.ztXT K orpaHH~. ' '• .. . -. :,..,..:,_.:. 

.. 

'leHHJIM 
~-: 

·.la_II<M '· 
'""f 

'2' . . 2 ' 
. a.l. . a-1.··· 

··-M+ -=-+a ·'N<a <M-'-·-+a N· 
·. M . . -1 o . . . M . -I ' 

.. 
/14/. 

/15/ 
... ,, 

,, ) ~ . ~ .. 

. r.ne -· ~ : 

•. 1r .d~(e.i.0 ) · 
M=exp-1 J fn 1< . . ) I de, 

. · 2TT 0 . dO o· ... 
./16/' 

~-~- ~ 
.<. ~ ·,.. 

\ N = .1 ] fn I( ' d u ( e i e J) :I cos e de . ' 
TT 0. . clO 0 

.... ·-· 
/17/· 

·' 

·· ·. · Tenep1. ·· MO>KHO 6wno 61.1 ·Bhi'IHCJIHTI. 3Ha'leu:Hx BeriH'IHH M. H. 
' N . Ha . OCHOBe 3KCnepHMeHTan~HhiX ~aHHLIX no . ' ( d.u /d n >o H 

HaRTH. COOTBeTCTByiOID;He orpaHH'IeHHJI . Ha a 0 H KOHCTaHTY · 
CBJI3H g .. TT

2o . , .KOTOpax CBJI3aHa C BLI'IeTOM a . l cne-w . ' -
.ztYIOID;HM o6pa30M .: 
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~ 

l" 

2' 
2 (m -m ) -m2 dz 

a =2g n P 17 1ic(-) 
-1 11°pp ·4m2 · dw z=O 

/18/ 
p 

r.D;e -tic = 0,1973 clJMT3B, a (da/dn)0 H3Mep.ReTeH B e.D;H
HHn;ax clJM 2 • OAAaKo B enyqae 11 ± p - paeeeHHHH anepe.D;, 
KOTOpoe MLI paeeMaTpHBaeM KaK 06'beKT npoBepKH Hawero 
MeTO.D;a,. MLI peWHnH HenonL30BaTL B Ka'leeTBe HeXO.D;HLIX 
,D;aHHLIX Ta6nHIJ;LI nHOH-HYKnOHHLIX aMnllHTY.D; 161, eoeTaB
neHHLie Ha OeHOBe BLI'IHeneHHH no .D;HenepeHOHHLIM eOOTHO
WeHHHM. 

MLI nony'IHnH ene.D;yroiiJ;He 3Ha'leHHH orpaHH'IeHHii : 

g 2 < 47,5 
17opp 

-0,311 cllM < a 0< 0,;65 clJM . 

/19/ 

/20/ 

2 . 
OrpaHH'IeHHH /20/ nony'leHLI nyTeMno.D;eTaHOBKH g 

0 
· = 

=14,6 B HepaBeHCTBO /15/. . 17 
PP 

,IJ;anee, MLI HenOllL30BanH BLI'IHeneHHH .D;HenepeHOHHLIX 
eooTHoweHHii 17 I , KOTOpLie yeTaHoBHnH, 'ITO aMnmiTy.D;a 
17 ± p -paeeeHHHH Bnepe.D; HMeeT TOllLKO .D;Ba Hyng /uapy 
KOMnneKeHO- eonpH:>KeHHLIX Hyneii/. 3Ta HHclJOpMaiJ;HH _Ul: 3BO
nHeT ey3HTL rpaHHIJ;LI rryTeM MO.D;HfbHKaiJ;HH yp. /11/ B ene-

. .D;yroiiJ;eii fbopMe: 

' (1-z z () )(1- zz 
0

) , 2 3 . 
G(z)= (a +a Z+a z +a2 z + ... ), /21/ 

(z-z )(z-z*) -1 o I · 
0 0 

r.D;e z0 H z; - nono:>KeHHH Hyneii. 
Ha oeHOBe HepaBeHeTB /8/ H /9/ MLI nonyqaeM 

2 
Ia l<lzo I M , -1 . /22/· 

2 
2 a_ I a_l N 

lzol [-M+ 4. +-1-12 
I zo I M . zo 

/23/ 

8-

1'. 

II 

'f1 

' T 
i : 

! 
1 

.! 

2) . 
2 Rez (1- lzo I a_l ]<·a < . 0 0 

. 4 
lzo I 

<lzo 12 [ 
a2 

M--=.! 
lzol4 M 

eOOTBeTeTBeHHO. 

+ a..1N 

lzol2 

2Rez0 (1-l z 0f)a~I 
. 4 ' 

.. lzo I . 
l,' 

C O.D;Hoii eTopoHLI, iiepaaeHeTBO /22/ no3BOJ11IeT Haii'i:H 
o6naeTL B KOMnneKeHOH nnoeKOeTH W, r,D;e He MOryT ey
IIJ;eeTBOBaTL KOMnneKeHLie HynH /eM. pHe. 1/. ITo.D;eTaangg 
g 2 > 14,6, MLI nonyqaeM -

0 -17 p p 

I z 
0 
I ::: 0.554. /24/ 

HHTepeeHo OTMeTHTL /eM.. pHe. 1/, 'ITO nono:>KeHHH 
Hyneii, Haii.D;eHHLie B 17 I, y.D;oaneTaopHIOT 3TOMY ~e6oaa
HHIO •. Ilo3TOMY pe3ynLTaTLI BLI'IHeneHHii pa6oT I ·7 I He 
npOTHBOpe'laT .D;pyr .D;pyry. 0.D;HaKO no KaKoii-TO, O'leBH.D;HO, 
.D;HHaMH'IeeKOH, npH'IHHe 3TH .nono:>KeHHH Hyneii HaXO.D;HTeH 
o'leHL 6nH3Ko lc rpaliHne 3anpeiiJ;eHHoii o6naeTH. · 

C .D;pyroii eTOpOHLI, eenH. paCCMaTpHBaTL nono:>KeHHH 
3THX Hyneii KaK He3aBHCHMYIO HHfbopMaiJ;JIIO, To: HepaBeHCTBa 
/22/ H /23/ npHBO.D;HT K 6onee :>KeCT~HM orpaHH'IeHHHM 

2 
g 0 < 15.5' 

17 pp 

-0.160 cjJM < a o < -0.140 cpM 

/25/ 

/26/ 

TaKHM o6pa30M, Ba:>KIIoeTL 3HaHH11 nono;.ceHHH Hyneii HBHO 
npo.D;eMOHCTpHpOBaHa. 

.. 

Ba:>KHo no.D;'IepKHYTL,' 'ITO, 6naro.D;apg norapHclJ:M:y B 
nO.D;LIHTerpanLHOM BLipa:>KeHHH, · paCCMaTpHBaeMLIH MeTO.D; 
.D;OBOllLHO J!e<i:yBCTBHTeneH K OWH6KaM 3Ha'leHHH (da/dfl)0 • 
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+ 4. K- p -pacceJIHUe 

+ . 
AHaJIHTH<JecKaH CTPYKTypa aMnJIHTY.D;LI K-p-pacceHHHH 

snepe.n; B w -nnocKOCTH noKa3aHa Ha puc. 2. B z -nnocKoc
TH aMnJIHTy,n;a f(z) HMeeT A - H 2 -nomoca B TOtJKax 
z A , z 2 H . TPH HYJIH All : o.n;HH .n;eiicTBHTeJibHbiH HYJib 

Me)K)J;y ,IJ;BYMH llOJIIOCaMH Z O real H napy KOMU!feKCIIO 
conpH)KeHHbiX HyJieii B TOtJKax Zo , z 0 . Eonee Taro, nono
)KeHHH nocne.n;HHX Haii.n;eHbi He3aBHCHMO B pa6oTax I 8,9/ 

npH llOMO~H ,IJ;BYX pa3JIH'IHbiX. MeTO,IJ;OB aHaJIHTH'IeCKOrO 
npO,IJ;OJI)KeHHH 6e3 HCllOJib30BaHHH HHcPOpMaD;HH 0 3HatJeHHHX 
KOHCTaHT CBH3eii. Il03TOMY Mbl MO)KeM HCllOJib30BaTb 3Ha
HHe llOJIO)KeHHH 3THX HyJieii B KatJeCTBe He3aBHCHMOH HC
XO,IJ;ROH HHcPOpMaD;HH. 

0 

.. -mK 

• 
WDlJ 

•wDI.·X 

n11 

" . r 

• • 
WDL·X 

. ··CUDll 

~ 

m" 

+ Puc. 2. AHaJIHTH<JecKax CTPYKTypa aMnJIHTy.n;LI K- p -pac-
ceHHHH Bnepe,n; B llJIOCKOCTH Jia6. 3HeprHH. IlOJIO)KeHHe 
.n;eiicTBHTeJibHoro HYJIH 3aKnrotJeHo Me)K)J;y .D;BYMH qepToq-
KaMH, eCJIH g 2 > 5 ; lU , lU * H lUOL y , w * 

. 2KN- - OD OD - OL-Y 

llOJIO)KeHHH HyJieii, iJ:aii,n;eHHhie B pa6oTaX /8/ H /9/, COOT
BeTCTBeHHO. 
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Onpe.zieJIHM HOBYIO cPYHKD;HIO G(z), KOTOpag He HMeeT 
llOJIIOCOB H Hy~eii BHYTPH e,IJ;HHH'IHOro Kpyra: 

· • . z(z-z2)(1-zz~ )(1...:.zz
0
)(1-zz

0 1
) 

G(z)= . . rea f(z). /27/ 
(1:.....z:Z )(z-z )(z-z* )(z-z ) 

2 0 · 0 0 real · 

HcnOJib3YH /5/, i6f H /16/, MLI nonyqaeM . 

-1 Z2 . M , 
G(zA)=a-IAiz 12z0real .. 0 

. z (1 z2z() )(1-z!zo )(1-z!zo rea~ ) 
') 2 . ) G ( ~ =a , ~ 2 · ·)( * )( z - z · 

1 
~ -~(1-z )(z ~z . z~-z 0 · 2 o rea 2 I o . ~ 

r.n;e 

1T 

L= exp _1_ J fu I ( 
277 0 

d ( i e > < 1 -~~ rae .. , 
a e ) l--·-~---
dO 0 0+z 2 -2z~cos0) 

2 ~ 
H 

2 2 . 
(mA-m ) -mK d , 

2 p ""( z) .·. a = g uc -- , , · 
-1A AKN 4m! dw z=O 

~ .p 

2 2 
(m2 -m ) ....:mK dz 

a =g 2 P. 1ic(-) 
-12 2KN · 4m <kJ z=z

2 p . 

/28/. 

-I 
L 

/29/ 

/30/ 

/31/ 

/32/ 

OrpaHH'IHMCH npHMeHeHHeM TOJibKO .n;syx HepaBeHCTB 
/7 I H /8/, ·r.n;e · MLI no.n;cTaBJIHeM z =Z A , z = z 

2 
H 

z 1 = z A , z 2 = z 2 , cooTBeTCTBeHHo. Ilepsoe H3 .3THX 
HepaBeHCTB npHBO,IJ;HT K OT,IJ;eJibHLIM orpaHH<JeHHHM Ha KOH:- · 
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CTaHTLI CBJI3H, a BTOpoe ycTaHaBnBBaeT CBJI3b' Me)I(.Ay HHMB. 
YTO'IHHM Tenep&. ucxo,nuLie .naHHLie. B, H:e4JB3B'Iecxo:i 

o6nacTH H B HB3K03HepreTB'Iecxo:i o6nacTB K-p-pacceHHBH 
MLI ucnon&3oBanH TPH pa3HLie napaMeTpB3aUHB: napaMeTpu-
3aUHIO nOCTOJIHHOH ,llnBHbl pac.ceHHHJI 1161, napaMeTpH3anulo 
K -MaTpun&I uynesoro pa,nuycalllJ u napaMeTpH3anHIO K -
MaTpunLI 3414JeKTBBHoro pa,nuyca 112 ( HB3K03HepreTH'Iecxag 
o6naCTb K+p -pacceHHBJI onHCLIBanacb napaMeTpB3anue:i 
3414JeKTHBHoro pa,nuyca s -sonuLI 1131. ITpu ocTan&HLIX 3Hep
ru_gx · MLI BCnOnb30BanB 3KCnepBMeHTanbHLie ,naHHLie no 
( da I dO )0 H3 KOMnHnHUH:i 114•151 u caMLie nocne.n

HHe H3MepeHHH 116•17 I. Ba>KHo no,nqepKHYTb, 'ITO Haw 
MeTO,ll He'lyBCTBBTeneH no OTHOWeHHIO K BLICOK03HepreTB
'IeCKHM ,naHHLIM, nOCKOnbKY BLICOK03HepreTB'IeCKaJI o6naCTb 
o'leH& C)KaTa·a z -nnocxocTH. OcHOBHo:i BKna.n BHHTerpanLI 
B 1161 B 1301 ,naeT HH3K03HepreTB'IeCKag o6naCTb. O,nHa.: 
xo npuMe'laTen&Ho, 'ITO 6naro.napi: norapuliJMy B 3THX ypas
HeHHHX, pe3yn&TaTLI aHanH3a OKa3anBCb He'lyBCTBBTenbHLI
MH K KOHKpeTHLIM napaMeTpH3aUHHM. Bee TpH napaMeTpH-
3anHH ,nanH npaKTH'IeCKH COBna,naiOJnHe pe3yn&TaTLI. C ,npy
roii CTOpOHLI, orpaHH'IeHHJI OKa3anHCb O'leHb CBnbHO 3aBHCH
InHMH oT 3HaHHH pacnono)KeHHH Hyne:i. ITo3TOMY B Taf'Tiune 
MLI npBBO,nHM pe3yn&TaTLI B ,nByX BapuaHTax: 11 C HCL.>Hb_:-

. 30BaHHeM nono)KeHHH Hyne:i (w00 ,w ~D ): Haii.neHHLIX B pa
, 6oTe 181 ; 21 c ucnon&3oBaHHeM nono)KeHH:i Hyne:i I w0L-Y' 
·. w ~L _ Y I, Haii,neHHLIX B pa6oTEi 191 . ITono)KeHHe TpeT&ero 
Hyng Me)K.Ily .IlBYMH UOHIOCaMH OCTaBanOCb B BH,ne CB06o,n

; Horo napaMeTpa H 6Lina Haii,neHa o6nacTb, r.ne ero CYJnecT-. 
BOBaHHe Kpaii:He ManosepOHTHO. Ha OCHOBe ·pe3yn&TaTOB, 
npe,ncTasneHHLIX B Ta6nune, H .nenag o'leHb sepoHTHLie 
npe.nnono)KeHHH I 18,191 o TOM 'ITO g2 <3 g2 >5 

..... ' ~KN - ' AKN - ' 
MO>KHO 3aKniO'IHTb, 'ITO 

w I > 0,125 r3B 
0 rea - . 1331 

npH HCnOnb30BaHHH 3Ha'leHHH w , w* 
OD OD 

H 

w > 0,129 r3B 
, 0 real ... 

1341 

,nng 3Ha'leHHH wOI.-y * ,w 0 L-Y 

12 

i.: 

Ecnu urHopuposaT& CYJnecTso:Bauue .neiicTBHTen&Horo 
HynJI, TO. MO)KHO HaHTH OrpaHH'IeHHe Ha CYMMY o6eHX KOH
CTaHT CBH3H. ITpe.nnonarag g·k :$ 3, nonyqaeM · 

g 2 + 2 
1\KN g~KN < 23,2 , 

g2 2 
AKN + g~KN < 17,1, 

c 

c 

WOD 

wOL-Y 

1351 

1361 

EcnH HCKHIO'IHTb H3 paCCMOTpeHHJI H- KOMnneKCHLie Hynu, 
TO 

g 2 +g 2 <603 
A~ ~~ 

5; pp-, p p - pacce.RHue 
' .• '~. ;!_ ' 

136' I 

AMnnuTy,na B 3TOM cnyqae HMeeT 1 nHoHHLiii nonroc B 
TO'IKe Z=0. qHcno ee Hyne:i HeH3BeCTHO. 0,nHaKO B 120; no
Ka3aH.o, 'ITO aMnnuTy,na pp- , p p- pacceHHHH snepe.n Morna 

6LI HMeTb no xpa:iHeii Mepe .n:Be nap&I i<oMiineKcHo conpg
)KeHHi.ix HyneR:. ITono)KeHue 3Tux HyneR: 6Lino ·Haii.neHo a/201 

MO,nenbHO:-He3aBHCHMLIM .CnOC060M. 3KcnepHMeHTanbHLie 
3Ha'leHHJI'.(da/ d0) 0 .,',nnHHH3K03HepreTH'IecKoro pp -pac~, 
CeJIHHJI 6LinH B3JITLI H3'\ KOMUHnJinHH 121/ a _nng cpe,nHHX 
3HeprHH - H3 KOMnHnJinHH 122/. llpH O'leH~ BLICOK~i 3Hep- . 
rugx .naHHLie no (da/dO)o 6panuc& H3 _pa6oTLI/23/ 

B cnytiae pp -pacceJIHHJI OT 0,195 ,no 16 F3B/c HCnonL30 
BanaC.b KOMnHnJinHH /24~ KpOMe Toro~ H3 pa60TLI / 251 6LinH 
B3JITLI ,nsa 3Ha'leHHJI npH. BLICOKHX 3HeprHJIX, BnnOTb ,no 
40 F3B/c. ITo miwHM cse.neHHJIM, He CYJnec-i-syeT Ha,ne)K
HLIX napaMeTpH3anuii aMnnHTy,nLI p p -pacceJIHHJI B HeliJH3H
'IeCKOH H HH3K03HepreTH'IeCKOH o6naCTJIXICM., Hanpu
Mep, / 20,26/ 1. ITo3TOMY MLI ocTaBHnB 3Ha'leHHe HHTe
rpana'no 3TOH o6nacTH B su.ne 'cso6o~Horo napaMeTpa u,' 
HCUOHb30BaB BenB'IHHY g 2o =14,6 B Ka'leCTBe HCXO,n-

• ·. . " pp . 
HOB HHiiJopManuu,. Hawnu orpaHB'IeHHe Ha 3To 3Ha'leHHe. 
ITo aHanorHH c HepaneHCTBaMH 1141 :H 1221, MLI paccMaT-

1 . -

pusaeM HepaseHCTBa 
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:.· 

~.' .. '' >: ... 

-". :· 

' I a _
1 

.1 < exp_ ( I 1 . +. I 2 ) , ./37/ 
' . ' ~ . . . ' 

I a -1 I <I z Ol 121 z0212exp (I 1 +I 2 ), .. ~ /38/ 

r,ne Bhi'IeT_ a _ 1 B llHOHHOM llOJIIOCe 3a,D;aH B CJie,n~u~eM 
BH,!J,e 

2 
2, 

a -1 = 817opp 
m" .·dz 
-1\c(-) 
8m 2 d{l z=O 

/39/ 

p 
H 

()1 •() ' 
I = 1-j fu I( da(e' ) ) ld(), 

1 2 " o · . dn o · 
.;4o/ 

7T ' ' i() 
.LJ ful( da(e )) ld(), 
2" () dO o 12 /41/ 

1 . 
r,ZJ,e e1 = 1,032 cooTBeTCTByeT HMnynLcy 0,195 T3B/c.· 
BLI'IHCneHHe uepaBeHCTB /37 I H /38/. npHBO.lJ.HT K orpauu-
'IeHH.H:M: 

., 
11 > -3,12 cPM 

I 
1 

> -2,99· cPM 

'/42/ 

/43/ 

·cpaBHHBa.H:./:42/ H' /43/, Mhl npuxo.ziuM' K BhiBO,ny, 'ITO HH- · 
cPOpMaD;H.H: 0 llOJIO>KeHH.H:.X HyJieH -B 3TOM cnyqae·'uec}'meCT
:Beuuo· ynyqmaeT orpauu-.ieuu.a: : -.i1-o .a:Bn.a:eTc.a: cm!,ZJ,cTBHeM: 

. pacnono:>KeHHH: ilyneii .nn.a: pp· -, pp : .:pacce.a:uu.a: Bnepe,ZJ, 
, ·_cpaBHHTeJihHO ,ZJ,aJieKo ?T noJIIOca. . 

6. BbiBOObl 

·.· MLI noKa3aJIH, 'ITO, xax npaBuno, c~ecTByeT. cTporaH 

I 
'· 

KOppeJI.H:UH.H: Me)K.D;y llOJIO:>KeHH.H:MH' Hyneii - H : 3uatleHH.H:MH -; ' 
KOHCTaHT CB.H:3eii. c '~pyroii CTOpo'Hhl, llOJIO:>KeHH.H: uyneii :.: 
H3Bec-f:H-hl c ropa3.zio xyiiweii- T0iiiiOCTbiO, '!eM· 3uaqe-HH.H: ·.·' . 
KOHCTaHT CB.H:3eH HJIH ;tJIHH pacce.a:uil.a: .. 3TO HaM Ka~i:lTC.H: ·_ 
cTpaHHhiM, noc:KonLKY Mhl .nyMaeM,. 'ITO nono:>Keli:H.a: iiyneii 
,!J;OJI:>KHhl HMeTb TOT .>ice CTaTyC B TeOpHH, 'ITO' H .3Ha'IeHH.H: 
KOHCTaHT CB.H:3H HJIH ,nimH pacce.H:HH.H: •. Te~ 6onee 3~0 Ta:K_ • 

14· 

f 

Ta6Jmaa' 

SliBHCBMOCT::& Orprumqemtli Ha KOHCTaH'l'!l CMSH ·· OT UOJIOllteHHII . 

.zteiCTBKTE!JI::&HOrO_HY.IIII;' WI\ =0,064 raB, W2: =0,!59 1'3B 

·Wonc.t Be~ rpaH:m:ta BepXHIJJI :rpaHliUa · Bepxwm ~ Mil . (ThB) m ~~lUi H3 Hep. Mil ~~..,.) lit3 . 9'111CN H3 Hep. (8)~ · ) Hep. 7 . . Iqm.ztnOJial'BSI. 9lnN ~ '5 

wo-= c.loJ> Wo""'oL·Y "--o"c.lt>J) W,;WoL·T fLb· Wop Wo="'hL·t 

0,074 !8,! !3,0 !,4 0,9 0,5 0,4 
,. 

0,092 !5,0 !0,8 4,3 2,8 !,8 '' !,4 
O,III !!,5 8,3 7,5 5,0 3,5 2,8 
0,!2! 9,6 6,9 9;2 6,2 4,7 3,7 
O,I:ll 7,5' 5,4 II,! 7,4 6,5 5,2 

I 

0,!40 5,2 3,8 !3,! ·, 8,7 9,4 7,G 
0,!44 4,0 2,9 !4,! 9,4'' - !!,2 ' 9,0 
0,!49 2,8 2,0 !5,2 !0,2 '1:4,9*) ' I0,2Bii) 
0,!54 r,-4 · I,O I6,4 !0,9 I6,4M). ro,gHB 

" 
CyiqecTBo-
:samre WortAI 
He Y'ITSHO 80,9 58,3 72,9 48,6 '20,2 I4,I 
CyiqecTBo-
BaHKe HY-

I92,4 .u~. ?> -/·Sf,~ Jieft 14e 
':J'IfeHO 

H) llpe.ztixoJiaras~ · ~.,.lt:N ~ 2, 8 · 
H) . , -~ <: 

llpe.ztnOJiaraR lh:,101 -. I, 4 

3BEH) llpe.ztnOJiaras:_ ~ ... rt:N~2,0 
HH) n , . 

pe.ztnOJiaraR ~s.101 ~I. 
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~ 

Ha npaKTHKe. HanpHMep, ecnH npoH3BO.IUITL · BLI'DICJieHHJI, 
OCHOBaHHLie Ha ,IUICnepCHOHHLIX COOTHOWeHHJIX ,w!JI JIOra
pHciJMa aMnJIHTy,nLI I eM.., HanpHMep, /27 I I, TO nono>KeHHJI 
HyJie:ii HrpaiOT pOJIL KOHCTaHT .~BJI3H. 

. B cnyqae "±-p. -pacceJI~HJI Ha:ii,neHa o6nacTL, 3anpe
~eHHaJI ,w~JI cy~ecTBOBaHHJI Hyne:ii. OcTaeTcJI noHJITL, no
'leMy .. HYJIH, Haii,neHHLie ;B . pa6oTe (7/~.-HaXO,IJ;JITCH O'leHL 
6JIH3KO K rpaHHD;e 3TOH ·o6JiaCTH. JiLIJiO 61>1 HHTepeCHO HaiTH 
¢IH3Hqecxyro HHTepnpeTaD;Hro __ Ko3ciJ4HD;HeHTa ao ,orpaHH'IeHHJI 
Ha 3Ha'leHHJI_ KOTOporo . MLI HaWJIH. Ilo,no6HLie orpaHH'IeHHJI 
Ha a 0 A , a oi :MorJIH 61>1 . 6LITL . Jierxo Ha:ii,neHLI I:l cnyqae 
K± p -pacceJIHHJI snepe.n~ Ha ocHoBe pe3yJILTaToB, npe.n
cTasneHHLIX B Ta6JIHD;e, MO>KHO YTBep>K,IJ;aTL, 'ITO HamaHaJIH3 
HCKJiroqaeT · 6onLWHe I · ~ 16 7 201 3Ha'leHHJI· KOHCTaHTLI 
CBJI3H g KKN .i B npoTHBonono>KHocTL He,naBHHM npe.Iino
no>KeHHJIM 1281 

B. CJiyqae p p -, p p ·pacceJIHHJI 6LIJIO 61>1 HHTepeCHO 
cpaBHHTL npe.ncxa3aHHJI HexoiopLix MO,nene:ii c HamHMH 
orpaHH'IeHHJIMH •Ha 3Ha'le.HHJI HHTerpaJIOB no HeciJH3H'IeCKOH 
HHH3K03HepreTH'IeCKOH· 06JiaCTJIM. 

, MLI npH3HaTe.JILHLI C.,IJ;y6HH'IKe H B.H.JKypasnesy 3a 
-nomhHLie 3aMe'laHHJI. M.CTameiiL 6naroJJ;apHa p6'1:te,uv.'leH
Ho:My HHCTHTYTY JI,nepHLIX Hccne.nosaHH:ii 3arocTenpHHM.:;rso. 
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