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I. B pa6oTe 6brnH aai!t~eHbi o6mae <jJopMynhi Ami aenHaei!HbiX TOKOB 

nna3Mbi B o6nacTH 'laCTbiX coyt~apeaui! 
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- BOnHOBbie BeKTOpbi R 'J8CT0Tbl B38HMO!Iei!CTBYJOIUHX 

BOnH, a W = W - W ft = k -lt2 , V e=- '18CTOT8 3neKTpOH-3neKTpOHHbiX 
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H 3neKTpoH-HOIDibiX coyt~apenHi!, H, HaKoaeu,.v = v· ( --e ) 2 (-- e-) 2 qacToTa 

I m T
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ROH - HOHHbiX coyt~apeHHil. TaM JKe 6hrnH accnet~oeaHbl aenHaei!Hhie eaaHMOAeii -

CTBHSI neHrMJOpOBCKHX BOnH B o6naCTH W_ << k_VTI • J1MeHHO 3TH o6naCTb 

o6bi'IHO npet~cTaBnHeT HHTepec B 6eccoyllapHTenbHOM cnyqae , TaK KaK H3 aaKo-

HOB coxpaaeHHR cnet~yeT, 'ITO 3<jJ<jleKTRBHoe aerrnaei!aoe pacceHaHe Ha 

BORaX B03MOlKHO lillWb B 3TOH o6naCTH. B
1 1 

I 6binO BblHBneao, 'ITO 3<jJ<jleK-

THBHOCTb HenHHeHHbiX B38HMO!IeHCTBHii llpH yq~Te BnHSIHHSI KynOHOBCKHX CO-

yt~apeauii MOJKeT aoapacTaTb. B MecTe c TeM ycnoBHe "'-<< k __ v Tl npH 

HanH'IHH COYliHpeHHH 'IHCTHU He SIBnReTCSI onpet~enSIJOIUHM AnSI 3<jJ<jleKTRBHOCTH 

HenHHeiiaoro B38HMOlleHCTBHSI . 3TO CBSI38HO C TeM, 'ITO B ycnOBRSIX 'IHCTbiX 

coynapeHHii aenuaeifHbie B3aHMOAeiicTBHH ae MoryT 6b1Tb HHTepnpeTHpoBaHbi 

npOCTO K8K HHllyuHpOBBHHOe pacceHHHe Ha 'JaCTHUHX H He llOli'IHHSIIOTCSI 38-.. .. 
Koay coxpaaeaHH "'- R k_ v. KpoMe Toro, aenHaeliHbie eaaHMOt~elicTBHR H3Me-

HSIIOT liHCnepCHIO BOnH R yBenH'JHBHIOT w_, 'ITO MOJKeT npHBOURTh K B03HHKHO-

BeiiHJO rHllpoliHH8MR'JeCKHX HenHHeHHbiX HeyCTf>WqHBOCTei!. 

HacToHIUaH pa6oTa nocBRmeaa not~po6aoMy Rccnet~oBaHHJO cnyqaH 

w_ >> k_v TltT.e. cny'JaH, KOrlla B 6eccoyt~apuTenbnOM peJKRMe aemraelinbie 
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B38HMOAeliCTBHH OC n a6n eHbi , 11 paCCeHHl!e npOHCXOAl!T TOnbKO HB a neKTpOHBX. 

np11 3 TOM B03HHK8eT 3HB'I l!Te nbHbll! 3<j$eKT KOMileHCBQllll. n1060ilb!THO OTMe -

Tl!Tb, 'ITO XOTH l!HTepnpeTBUHH Henl!HeliHblX B3811MOAeliC TBlli! KBK pBCCeHHll<l B 

HBWeM Cnyq ae HenpaBOMepHa , TeM He MeHee KOMileHCBUH<I HMeeT MeCTO 11 

np11 'IBCTblX CTOnKHOBe Hl!HX. 3aeCb T BK>Ke B03Hl!KBIOT a<jxpeKTbl , nponopUHO-

llBnbHblC AHCCHI18TllBHbiM npoueCCBM 113-38 KynOHOBCKHX COyAapeHllil. 3Tl! 

l\l!CCllllBTllBHble npoueCCbl MOryT 6b1Tb CBH38Hbl KBK C a neKTpOHBMH ( a neKTpOH­

HBSI TellilOilpOBOAHOCTb, B<I3KOCTb H Ap) , T B K 11 C l!OHBMll ( HOHHBH BSI3KOCTb, 

TpeHHe 11 np.). B 6eccoyaapl!TenbHOM cnyqae T BKB<I nllCCHilBUHSI cooTBeTCTBo­

sana aaTyxaHlliO JlaHnay nnSI paaHOCTHoli sonHbl w_ B ABHHOM c n y q ae no 

xapaKTepy nllCCl!nauHH Mbi 6yaeM TaK >Ke noapaaaenSITb aenHael!Hbte saal!Mo­

aeilcTBl!SI Ha 3neKTpOHHbte 11 llOHHbre. YcnoBHOCTb a Toro noapaaaeneHHH 

BHAHB XOTH 6b! H3 TOrO, 'ITO B aneKTpOHHble qneHbl BXOJ:IHT KB8Ap8Tbl MOAyneli 

HOHHbiX qacTeli. KcTBTH, a a anorll'IHBH CllTYBUHSI l!Mena MeCTO 11 B 6eccoyaa -

pl!TenbHOM cnyqae H HHTepnpeTl!poBBnBCb KBK BnHSIHHe llOnHp1138UllH l!OHOB HB 

121 --
HenHHeliHoe pacce5tHl!e Ha a n e KTpoaa x rrp11 vljl' > v Te v m 
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2. HenHHel!HBH nonpaBKa K qacToTe neHrMIOpOBCKllX KOne68HHH onpe-

aenHeTcH ¢opMynoil: 
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CBH3BHHBH c HenHHeHHb iM B38H MoaelicTBHeM , Yk - H!IKpeMeHT crreKTpanbHOil 
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rrepeKB'IKH ,I E ;I- KBaapaT aMrrnHTYAbi nonS! neHrM IOpoBCKII x I(One6a Hllil. 3aMe-

TliM, 'ITO 3TO ypaBHeHHe 6binO rronyqeHO AnSI CT8UHOH8pHOli Typ6yneHTHOCTH 
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·onbKO Ha aneKTpoHax. 

11. flJ060ilblTHO OTMe-

BHH KBK pacceRHHR B 

.HR HMeeT MeCTO H 

~eKTw , nponopuno­

coynapeHHH. 3TH 

>neKTpOH8MH ( aneKTpOH­

IH ( HOHHBSI BR3KOCTb 1 

!CCI!Il8UIISI COOTBeTCTBQ-
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b HenHHeHHble B38HMO-

>ro nonpaaneneHHR 

>J]SIT KB81lp8Tbl MOilynetl 

MecTo H B 6eccoyna-

nOnS!pH38UHH HOHOB Ha 

.vm,lm •. 
JBCKHX KOne6aHHH onpe -

(2) 
l ' 

npaBK8 K '18CTOTe 1 

peMeHT cneKTpanbHOtl 

Kll x -wne6aHHtl. 3aMe­

>H o tl Typ6yneHTHOCTII 

bl B8eT cneKTp CTa-

::! ( 2) MO>KeT 6b!Tb 

ro) cneKTpa IIHTeH­

n~HellHoll HeycTOil -

B npyr11x o6naCTSIX 

I E k I 2 ~ 
I 

rae I "E 1
2 f 4" - aHeprH" HHTeHCHBHOH nenrMJOpOBCKOH sonHht. KoHKpeTHbte Bbt ­

/1/ 
pa>KeHHSI nnR I. 6btnR nony'leHbl B pa6oTe 

rne 

... 2 kk
1 2 

1,71 v.lk_l e 2 
l (k) 

I. (k, k ) c- I ( --) -------- ( 1- -•---) , 
1 kkl wo•w_m!no.. f(kj 

w2 

l (k ) - 1 + I 0 • + I 
1< cu_. ·co • K (t)_ Ctlt 

k:v~. w 
---(t-2.961--=) Q c 0,51 v +I 

• ..., 

. 3 
n.--21w_+ 3.16 

+ 3,9 

" c 1 + ( 0,51 v + L22 
• 

v 
e 

P. • 

k-
2. 2 

'I Te CU 

"'• c I --- ( 1- L71 -=.. ) ... _ n • 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

( 10) 

( 11) 

x/ 
mCnenyeT aaMeTHTh, 'ITO BblpaJKeRHSI (3)-( II) cnpasennHBbl s npenene 

w_>> --• ., m, 
5 



06nBCTb npMMe HHMOCT H BbinHC8HH b iX BblpB)I{eHHil o r pBHIPleHa HepaB e HC TBOM 

"' < k _ V Te ' f1pHBOaHMbie HH)I{e pe3yn b T B T bi crrpase a n HBbi 

k..: v ~ 
I) <LI _«. e M 2) 

npn "' > k v - k 2 2 T l 

"'- »~ B asyx npeaenbHWX cnyqa~x 
v., v 

e 

3, PaccMOTMM HenMHeilHbJe B3BHMoaeilcTBH~ B o 6 n acTM "' ~< k~ v;., l v .,. 

f1pM 3TOM 1 Mcrronh3Y51 COOTHorne HH~ (3) - (II), rro n y 4HM 

~ ( t. kl ) ~ ( kkl )2 

k k I 

"'2 

cu o ew-

0,54 v e 2 .. 
2 2 

m V T e .. 
1-

V
8

CU -

k 2 v 2 
- T e 

m 
e 

( ml 

m c.; 2 .. -------
ml k_: y2 

T e 

) . 

( 12) 

' ( 1 + i,93 1 <LIJ'e ~I 
k2 V 2 + To 

VI"'-

T v v 
(1, 28 -0,22T" I 

0 
) ] I . 

I k 2 V ;., me w!. 

w _ v
9 

[ 0,54 k 2 v 2 + 
k 

2 vii 
To 

ml k 2 v 2 
Te 

T e 

B cnyqae H30TepMMqecKoil nna3Mbt (T04Hee ( T .,I T 1 )~ 1 ) Bbipa)l{eHHe ( 12) 
2 2 

nerKo MO)I{HO y npoc THTb1 Hcnonb3Y51 HepaseucTBO ("'~I k _ v T.,) >> m e I m 
1 

, 

fi03TOMy 

.... 
m v w v k 

2 
v2 

._.!_ _ .. _ ( 1 + 1,39 i ---=-.!__ - i 1,28 .....::__:u_ ) . 
m I C<l - k: V ;.., y I c.; _ 

kk1 2 e 2v 
~ ( k ,k )= 0,54( --) __ft.__._ 

1 k k I "' w m2 v2 
0 e - e T e 
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X ·.:L> II OB B HeiiHHeii -

·"' Man . Torna 

!KTpOHHbiMH 1:JneHllMH . 

CTh 

w v • Wk dk ( 14) 
I I 

H yl!< HO OTMe THTh B8lKHbl li a<jxpeKT, COC T OstmHi! B TOM , 'ITO H8IIp8BIIeHHe cneKT­

p8IIhHOH rrepeK8'IK H 0 O IIpenensteMOH COO T HOmeHHeM ( 14 ), IIpOTHBOIIOIIOlKHO H8 -

rrpaBrre HHID 6eccoynapHT enhHOli crreK T panhHOi! nepeKa'IKH . M3MeHeHHe HarrpaB­

n eHHst C IIeKTp8IIhHOli rrepeK8'IKH rrpH HBIIH'IHH '18CTblX CJynapeHHH lliiSl BHpTyanh-

11 / 
HOli BOIIHbt 6btnO o6HapylKeHo B • OnHaKo HenHHeliHast HeycToli'IHBOCTh, o6 -

11 / 
HapylKeHH8Sl B , HOCHII8 I'HllpOnHH8MH'IeCKHH X8p8KTep. 3nech )({e ( 14) OIIHCbl-

11/ 
aaeT KHHeTH'IeCKYID HeycTOli'IHBOCTh. B 6btnO rroKa3aHo , 'ITO B o6nacTH 

CU _ << k _v Tl KHHeTH'IeCK8Sl HeyCTOH'IHBOCTh 06bt'IHO 38ll8BrreHa IIHHeiiHblM 38 -

TYXBHHeM. noKa)({eM , 'ITO B p8CCMOTpeHHOH 3lleCh o6naCTH cu _>> k _ V T l 

KHHeTH'IeCK8Sl HeiiHHei\H8Sl HeyCTOii'IHBOCTh MO)({eT H8MHOI'O rrpeBOCXOllHTh IIH­

HeiiHoe 38TYX8HHe ll8)({e B 06II8CTH 0 KOI'll8 HerrHHeiiHblM H3MeHeHHeM llHCIIepC!Hl 

MO)({HO npeHe6pe'Ih. MHKpeMeHT ( 14 ) no nopstnKy aenH'IHHbt MO)({eT 6btTh oue-

nen , KBK 

w. 
( 15) 

OueHHM wHpHHY o6nacTH , B KOTopoii crreKTpanhHast nepeKa'!Ka onpenensteTcst 
k 2 v 2 

HHKpeMeHTOM ( 14) o M3 yCrrOBHH w_< ~ H w_ > k_ V T l cnenyeT, 'ITO 

"• 
o6nacTh H3MeHeHHst w _ cymecTByeT, ecnH 

HIIH ( HIIH k ~ k 
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Ha nocne.uuero cooTuoweHHSI cne.uyeT, 'ITO o6naCTb H3MeHeHHSI cu_ cymecT-

syeT ,ll8)f(e .URSI H30TepMH'IeCKOii BO.UOpO.UHOii Ufl83Mbi. 

no.uqepKHeM, 'ITO B cnyqae, KOr.Ua w _ onpe.uenHeTCSI RHHeiiHOH .UHCUep­

CHeii, CBSI38HHOH C TennOBbiM .llBH)f(e!IHeM, o6naCTb B03MO)f(RbiX 3HB'IeRHii V,~ 

COKpamaeTCSI H onpe.nenSJeTCSI uepaBeHCTBOW. 
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No«( :· )112(~) 1/2. 
t m" 

( 18} 

0TMeTHM0 Kp<>Me Toro, 'ITO B 3TOM cnyqae .ueiiCTBHTenbH8SI '18CTb ypaBHe HH SI 

( 2} onpe.uenSJeT uecymecTBeBHble .ueiicTBHTenbHbie nonpaBKH K 'IBCTOTe. 

B cnyqae, Kor.ua Mbi npeue6peraeM uenHHe-iiHbiM naMeneuneM nncnepcnn, 
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3aMeTHM Tenepb, 'ITO 

HOHHOii, ecnH 
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HnH .nnH cna601 ·o uenRJ 

HaH6onee )f(eCTKoe H3 

MeTpOB, .URSI KOTOpbiX 

3aMeTHM, 'ITO H3: 

nepeKB'IKH uenRKOM CB' 

CTByeT (AnSI RHHeiiHOii 

TBK)f(e, 'ITO naMeueuue 

CTBTO'IHO ClinbHOH Hf!TE 

LlOCTBTQtJfiO nnOTHOH ii 



renenHsr w_ cymecT-

?TCSI flHHBHHOH QHCnep-

AOlKHbiX 3118'1BHHii ~~ 

( 17) 

( 18) 

>IIBSI 'IBCTb ypBBRB ilH SI 

IBKH K 'IBCTOTB. 

3M B HBHHB M QHC IIBpCHH, 

( 19) 

npH 

(20) 

.t' 
I 
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! 

( 21) 

l1a W << 1 nony'laeM, 'ITO 

m 1 T 
N <(-~-)I 4 __ e • ( 22) 

D m T 
e I 

3aMeTHM Tenepb, 'ITO aenHHeiiaasr sneKTpoanasr nepeKB'IKa npeaanHpyeT nan 

HOHHOH, BCnH 

(LI2 112 

1 >·-----·- ( 23) 

HnH ansr Cn860I~ HBnHRBiiHOrO H3MBHBHHSI QHCnepCHH 

(24) 

Ha116onee lKBCTKoe H3 ycnoaHii ( 18), ( 22), ( 24) onpenensreT o6nacTb n a f:!.a-

MBTpOB, ansr KOTOpb!X npOHCXOQHT H3MBIIBHHB HanpaBnBHHSI nepeKB'IKH, 

3aMBTHM, 'ITO H3MBHBHHB H811p8BnBHHSI paCCMOTpBHHOH CIIBKTpBnhiiOH 

nepeKB'IKH UBnHKOM CBSI38HO C s¢¢€KT8MH KOMIIBHCBUHH H 1103TOMY OTCyT­

CTByeT (ansr nHHBHHOH QHCIIBpCHR) B o6naCTR CLI_ << k_VTI • • 01'MBTHM 

1'8KlKB, 'ITO H3MBHBHHB HanpaBneHHSI nepBKB'IKH npOHCXOQHT TOnhKO npa 1-lO­

CTB TO'IHO CHnhHOH RHTB HCHBHOCTH W , yaoBn BTBOpSI!OlUBH ycnOBHIO ( 21), II B 

QOCTBTO'lHO nnOTHOH rl • l , 
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PaccMoTpHM cny'laA, Korna HHTeHCHBHOCTb neHr~uopoBCKHX nynbcauHA 

H8CTOnbKO B8nHK8, 'ITO w_ onpenensieTCSI HenHHeHHbiMH 3qxpeKTaMH. DpeacTaB-

nSieT HHTepeC HCCneaoB8Tb U8HCTBHTenhHYID '18CTb ypaBH8HHSI (2) C y'leTOM 

( 13). 
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2 -+ m k k I 2 "'• w II 0 _. 

8wt +l11 -Ref~ I Et I dk 
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-0,54cu -• J(--) --(1+1,38i-.....::-_._)w: dk1 
e ' Oe m I k k I cu: k 2 V 2 I ( 25) 

- To 

Ill 
Dony'leHH08 ypaBH8HH8 8H8nOrH'IHO p8CCMOTp8HHOMY B H HMeeT KOMnneK-

CHbie peweHHSI, npH'IeM Re 8w .,fm 8w HeycTOH'IHBOCTh, CBSI38HHYID c TBKO-

rO poaa peweHHSIMH , 6yaeM H83biB8Tb ~rHUpOUHH8MH'18CKOH" B OTnH'IH8 OT ( 14) • 

PaccMoTpHM 6onee noapo6Ho cny'laii, Korna HHT8HCHBHBSI aonHa npen­

x/ 
cTasnSieT co6oA aechMB y3KHA naKeT neHrMIOpOBCKHX aonH • B 3TOM cny'lae 
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Y'IHTbiBBSI, 'ITO BTopoii 'lneH B npaaoi1 'IBCTH ypaaHeHHSI ( 26) MeHbWe nep-

aoro , 6yaeM 
pewaTh ( 26) MeToaoM nocnenoBaTenhHbiX npH6nHmeHHii . 

DycTh 8 CUk > W t - CU k H 8 CU k << II e , TOraa B03HHK88T H8nHH8H-

" 0 
H8SI UHCCHil8THBH8SI HeyCTOH'IHBOCTb cna6biX neHrMropOBCKHX BOnH B none 

HHT8HCHBHbiX, npH 3 TOM 

x/ ( KaK 6hlnO oTMe'leHo Bhlwe , ypaaHeHHe 25) cnpaaeanHBO H anSI He cny -

'IBHHbiX BOnH , ll03TOMY WHpHH8 HHT8HCHBHOrO naKeTa MOlK8T 6b!Tb CKOnb yroll-

HO ManoH. 
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rHapoaJ<HaMH'IeCKaSI neyc 

(LI 

y- ( -e­
'-'k-

B npoTHBononomHOM cny 

nenHII8HHYIO nonpaBKy K 

( 26) no M8TOUY B03Myw< 

3 v • Im K = 0,37 ... ... 2 
(k-k

0
) 

112 

2 
V Te 

I !T • [o,S4 
(.t.lk-+ -w ~ 

0 



~IDpOBCKH X nyrrb CB U HM 

4H 3qxpeK TBMH. npenCTBB­

BHeHHH ( 2) C yq~TOM 

cu_v • ~ 
1 +1, 38 i-~ )W~ dk, 

k 2 V 2 I ( 25 ) 
- To 

Ill 
1i liMeeT KOMf!ITeK-

~Tb , CBH3BHHYIO C TBKO ­

CKOM" B OTrrliqJie OT ( 14 ) • 

TeHCiiBHBH BOITHB rrpen ­

BOITHx/ • B aTOM cnyqae 

. w ... 
k 

0 

w ... + 
k 0 

...... 
(~ ) 2 

k k 0 

( 26) 

HH (26 ) MeHbWe nep-

x np!i6rrHJKeHiii! . 

JlB B03HHKBeT HerrliHeii -

)BCKH X BOITH B none 

npaaennnao " nrrH He cny ­

MOJKeT 6b!Tb CKOITb yron -

', 

"'o• 110 me W-+ ( kk 0 )2 )J/2 y v = --::::=-=_( -- 0,54 --
..; 2 · cu

0 
• m 1 k o k k 0 

B TOM cnyqae, Korna /) CU >> II 0 H!UeM peweHHe B BHJle 

e 
l'icu -+k = w-+- w -+ + K 

t 0 k 

2 
K c 

(rne K« I 

0, 54 

e 
(c) -+- w -+ 

k 0 k 

2 
II. w ... 

k 0 

), 

(27) 

norry'JIWM 

(28) 

0 T CIDJlB BliJlHO, qTO ecnH co t- cu -+ > 0, 
k k 0 

TO HMeeT MeCTO H errHHeHH8H 

rHJlp0JlHH8MHqeCKBSI HeyCTQHqliBOCTb C liHKpeMeHTOM 

"' 0. 
0,54 (29) 

B rr poTHBorronoJKHOM cnyqae < 0 ypaaHeH!ie (28) o rr penerrHB T 

neJm i reiiHyJO rrorrpaaKy K 'JBCTO T e T oro )Ke rropSIJlKa , 'ITO H y a ( 29) . P ewan 

( 26 ) flO MeTOJly B03My!Ue H HM , rronyqHM : 

3 ...... 
II "' 0 . ) ~ k k 0 

) 2 Im 1< = 0,37 • w ... 
(k -ko)2 

( -k-k- ± 2 ml k 0 V T o "' cu ... 0 
k 0 k 

(30) 

i 112 
"' m k k 0 2 1112 . [ 0, 54 0. . w ... + - ( -- ) - 2 

-(u k cu f m 1 k k 0 k 0 
(il k-+ cu~ -

0 ~0 

11 



0TCJOJl8 cnenyeT, 'ITO cna6biH naKeT c 
T8K>Ke neyCTOH'IHB, HO 

f 
"'k<cuto 
w_v. 11 

l!HKpeMeHT 9TOli HeyCTOli'IHBOCTH B k
-2 - 2-- HIIH eJf 

VT "'f _, 
pa3 MeHbllle 

- • ~ 0 

HHKpeMeHT8 HeyCTOli'IHBOCTH cna6oro naKeTa C W-+ > CUt ( CM. ( 29)) • 
k 0 

TaKnM o6pa30M, B cny'!ae rHJlp0JlHH8MH'IeCKOH HenHHeAHOA neyCTOH'IHBOCTH 

Bwr» v. HHTeHCHBHbiH y3KHli naKeT HeH30TpOHHO p8CflflbiB8eTCSI C npe-

HMyllleCTBeHHbiM H8HpasneHHeM B CTOpOH)' 60f!blllHX BOIIHOBbiX 'IHCen, HpH 9TOM 

pa3BHTHe neyCTOH'IHBOCTH npOHCXOJlHT H B o6naCTH '18CTbiX coynapeHHA. 0n­

H8KO HHKpeMeHT T8KOH neyCTOli'IHBOCTH MeHbllle '18CTOTbl coynapeHHH Y e • 

4. PaccMOTpHM nenHneAnoe B38HMonelicTBHe B npenene 

k: y2 
Te (31) 

w » ------
"· 

nocne necno>KHbiX, 
HO JlOBOflbHO rpoM03JlKHX Bb1Kfi8Jl0K MO>KHO ITOny'IHTb 

.... kk 2 k~e2 
I(k,k )=(__....1) 2,24 ----

1 k k 2 m2 
1 cu- • WOe 

2 w_ 

m. 

------------:- <11-7,9 
m, 

m. "'~ . T. lt2_v;1 
--0,47 ----( 1+0,48- ---'-) 

m 
1 

k 2 2 · T 1 "'2 
- VTe 

It 2 y2 
- Te --+ 

"'-"e 

(32) 

+i - k: v ~~ k 2 v 2 2 2 
m. w2 T k2 2 [1,28---+1 01 - Tl k_vT• T ltlv2 

--;;;--0,47 

2

- (1+0,48--' _vTl) "'-" ' ---;-----T•-1,12-=--1:.!-.JI 
' k_ '~• T, - "~ ' " w_v. ' •o•- ' 

0,47 2--2 

k _ V T• 

l-13 nepaaencTsa (31) cnenyeT, 'ITO Bbtpa>KenHe (21) (npH k_ .. k)• HMeeT 

MeCTO TOIIbKO B TOM cnyqae , Korna HHTeHCHBHOCTb neHrMJOpOBCKHX BOnH JlO-

lleACTBHTenbHO, 

onpenenHnacb nenHneliHbiM B38HMoneAcTBHeM. 
k2v2 w 1 

B HpOTHBHOM Cnyqae W ~ '" ~..!- , Hf!H ~ ~ --, 
k2v2 De lt_VTe li>oe 

~ npH k _" k l-13 Bblpa>KeflHH ( 2) c 

"• 
w_ >> 

CT8TO'IHO BeiiHKa, 'IT06bi w_ 

'ITO HeCOBMeCTHMO C 

yq{!TOM ( 32) nerKO MO>KeT 6biTb oueHeHa MHHRM8flbH8SI HHTeHCHBHOCTb near-

12 

M!OpOBCKHX Kone6aHH H1 

llnH npOCTOTbl HC 

npH 9TOM cPOpMyna ( 3 : 

4,8 (kk ) 2 ~ 
-+-+ I 

I(k,k )~ 
I k 2 k2 W 

I 

YpasnenHe, onHCbiB810ll 

BHJl 

Bw-+ + iv 
k • 

-4,8 W De 

(Bcu-++w 
k 

. :( 1 - 6,78 

npH 9TOM npenno 

BeCbMa y 3 KHli naKeT 

HHKpeMeHT HenHHeliHOH 

y c 0,92 ( k ko 
II k k 

0 



Ke HeyCToilqHB, HO 

v. 

1o -C"U~ 
paa MeHbWe 

10 
(eM. (29)) . 

HHei!HoA aeycToi!qHBOCTH 

, pacnnbiBBeTCSI c npe-

OBblX qHCen, npH 3TOM 

biX coyaapeaHA. Oa­

r coyaapeaHA "' • 

aene 

(31) 

.rKnaaoK MO)!{HO nonyqHTb 

--- (!1-7,9 
2 2 

~ k_vTl) 

r. cu:_ 
(32} 

npH k _ • k), HMeeT 

~rMJOpOBCKHX BOn H llO­

IblM B38HMO)leAcTBHeM. 
v 2 w 1 
__1'_!_ HnH ~ ~ --, 

'o• k_v;. cu 08 

Jil3 Bblp8)!{eHHSI ( 2} C 

a HHTeHCHBHOCTb neur-

MIOpOBCKHX KOne68HHI! 0 npH KOTOpOI! MO)!{eT 6b!Tb BhrnOnHeHO HepaBeHCTBO ( 3)) 

m 
llnH npocToTbr HccneayeM HaH6onee HHTepecHbrA cnyqal! w 2 >> k2 v 2 --•-

- - To ml 

npa 3TOM ~opMyna (32) 3H8qHTenbHO ynpowaeTCSI 

2 2 
k- VTo 

I 1-6,78 I---- I. 
(33) 

w v 
- 0 

YpaeaeaHe , onHChrBaJOwee aenHHeHHhre aeycTollqHeocTH , HMeeT B aToM c nyqae 

BHJ:l 

m 
-4,8 1U - -

0
- V 

4 

Qe m 
1 

Te 

. :( 1 - 6,78 

kko 2 
(-k-k-) 

0 

w~ o )v 
) . 

w~ 
0 

(34) 

npH 3TOM npeanonaraeTCSI 0 qTQ HHTeHCHBH8SI BOnHa npe)lCTaBnSieT Co6ol! 
p 

eecbMa yaKHA naKeT ( aaanorHqHo n .3). EcnH v 
0 

» Bw;; > wt - w ; To 

HHKpeMeHT HenHHeilHOI! JlHCCfl8THBHOI! aeyCTQi!qHBOCTH paBeH 

.... -+ 4. 4 
(k - k

0
) v 

v 
0 

To 
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B cn)"'ae, Korna 8 w >> 11• , 

~ 
pemeHHe HMeeT BHil 8 W~ ~ W~ - Wfk + K , 

0 
rne K « I w;.+ -""'" I H pasHa 

• 0 t 

48 w kk -+ -+ 4 4 m. 
4 • 0 • ( ...:.:_:_t_ )2 ( k - k 0 ) v ( --) w ;_+ 

I< .. - t k k Te m 1 • o 
w ~ - ·w~ o 

(36) 

0 

np" 
t "'t - w-+ > 0 

0 k 
B0 3HHK8eT HeycToiiqHBOCTb C HHKpeMeHTOM 

.... 
w lr: k 2 -+ -+ 4 4 m. 

1,49 [ oe ( --0-) (lr:-lr:
0

) vT -W~ 
y•-:=- t 1r: Jr:

0 
• m 

1 
o 

v'l w;o-(U k 

] 1/4- (37) 

t -
EcnH >Ke "' .. - fU-+ > 0. TO HHKp eMeHT aeycTOiiqHBOCTH B v'l paa 6onb-

t t 0 

me HHKpeMeHTa, onpenen51eMoro Bbtpa>Kem~eM (37) . 3 aMeTHM, qTQ a naHHOM 
lr:_v ;. 11 

cnyqae KHHeTHqecKHH HHXpeMeBT B HnH 8 J pa3 MeHbllie 

"'- v. "'t - · ( 
rRilpollHH8MHqeCKOro He38BHCHMO OT 3HaKa p83HOCTH. O 

5:· llo CHX nop Beane npennonaranOCb, qTO w_>lr:_vTI PaccMoTpHM 

Tenepb cnyqaii , Korna <u_ .. Jr: - V Tl • . 

npH 3TOM Re f ( L ) .. 0 , ao 1m f(lr:_ >" 0 
Ill 

(eM. )). nocne HeCnO>K -

HhiX BbiKnanoK nonyqHM 

2 2 .. -t 

0 S4 e II Jr: l 1 )
2 Jr: 2 V 2 

' • ( __ 2 -Tl 
I_((k} ~ 2 Jr:2 2 Jr: Jr: I ~ _ <u- ( 1- --6>~2 

I w m - VTe 2 2 

me 

ml 

oe e m 1 lr: _ V Te 
2._) . B 

3 

x l m 
YqHTbiBaSI, qTO B cjlopMyne (7) Mbl npeHe6pernH BenHqBHOH --Lm II 

. 1 • 
B c pa aneHHH c (lr:= v~.fv.), MblmMo>KeM nonyqHTb cneny10mee cooTHollle-
HHe ( Hc nonbaySJ ( 31)): w_>v -;i' v., npH BhmonHeHHH KOToporo cnpaaennuahl 

I 
cjJopMy nw ( 34 ) -( 37). 
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{t)_ll. 
B~1l+O,S41-2-2- + --

k_ V Te 1 --

B 1nepaoM npenene npH 

... ~ 2 2 ... -
!(k lr: ) 4,74 e k _ k 1 
·~--- ( 2.14w m2 w2 n 

o• • 

2 2 

1 k_vTI ) ( _ 
2 2 w2 

Jr:_vTI -
8 1=11+1,12--+ 2 2 

k_vTI 
1- -­

w2 

W II 
- e 

so BTOpOM npenene npH 

npHpaBHHB8SI n e ii< 

qae 
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BO BTOpOM cnyqae. 



BHA B w~ c "'£" -wrt>+K , 
0 

( 36) 

HHKpeMeHTOM 

( 37) 

:TH B 1/2 p83 6onb-

9.MeTHM, 'ITO 

II • 
B A8HHOM 

paa MeHbme 

' k _ V Tl • p 8CCMOTpHM 

. II/ ) ) 
• CM. • nocne HecnOlK-

nH Be1JBqHHOH ~ II 
8 

reAy~mee cooTHome-

~ H KOTOpOro cnpaBeAIU!Bbl 

2 2 
5 k_ V T l 

3 __ "'_2_ 2 1l 

w · 11 k_v TI (<j _ T 8 v. w ( 39 ) 
BciJ+0,541~ + ----:---:---[-J,7Ji-- - 1,28 i - +i - 0,22 _ _.._ __ ] ] 

k -2 v 2T• k ~ v?l 5 "'I (<) v 1 T I k 2 v 2 ' 
1----- - Te w.: . 3 

w « 
"'e 

BO BTOpOM npeAene npH c.J >> ----

H 

~~. 

n pHp8BHHB8H AeHCTBHTenbHY~ qaCT b 

5 T 
W c k V 1/ -- +--8

-
- - T l 3 Tl 

BO BTOpOM cnyqae. 
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Bb!p8lKeHHe ( 41) UnH W _ - He06XOUHMO llOUCT8BHTb B lm ~ , H3 KOTOpOii non y ­

'IHM ll0p51UOK HHKpeMeHT8 B03HHK8101Ueii HenHHeiiHOH HeyCTOH'iHBOCTH 

m v 
y., --"- ( __ e . )2 

ml w 

w w .. oe k 0 

k 2 y2 1/ w 
- ___:::_!!_ + __ e_ 

v w k2v2 
l - - Te 

T 
npH w 

e 

Tl 

k 2 2 
<< - v Te 

II 
e 

(43) 

B ycnoBHHX w_ 11 e » k :_ v ~. H w _, onpenenHeMoil H3 ( 42) KHHeTRLiecKaH 

141 
HeyCTOH'IHBOCTb p8CCM8TpHB8eMOrO THll8 He B03HHKaeT (eM., HallpHMep, ). 

2 2 
Vfa (43) BHUHO , 'ITO nepeK8'1K8 (B o6naCTH w _118 << k_ VTe ) MOlKeT HUTH 

K8K B CTOpOJ!Y yMeHbllieHH51 '18CTOT Typ6yneHTHbiX nynhC8UHil, TBK H B o6paT-

HOM H anpaBneHHH B 38BHCHMOCTH OT TOrO, K8K851 }:{HCCHll8UH51 6onbllle - HOHH8H 

HnH 8neKTpOHH851 , 

6. npoaeneHHbiH 8H8nH3 ll6K83biB8eT, 'ITO B p8CCMOTpeHHOil o6naCTH 

w _>k_vTl H8llp8BneHHe ClleKTpanbHOH nepeKB'IKH MOlKeT H3MeHHTbCH 

y lKe B peaynhTBTe KHHeTH'JeCKOH HenHHeiiHOil HeycTOH'IHBOCTH, cnenoaa ­

xl 
T e nbHO, nnH He O'JeHb HHTeHCH BHbiX neHrM!OpOBCKHX KOne68HHil • 3aMeTHM, 

'ITO o6napylKeHfiOe H3MeHeHHe 3HBK8 nepeKB'IKH ITpH KHHeTH 'JeCKO il HeyCTO H­

'IHBOCTH npencTaBnHeT c o6oii HOBbiH KB'JeCTBeHHbiH 8<jl¢eKT, B03HHKBIOIUHH 

nHmb npH yq~Te napHLIX coynapeHHii 'IBCTHU. 3TOT peaynhTBT He aaaHCHT OT 

x a paKTepa pacnpeneneHHH Kone6aHHii no cneKTpy H npyrux TOHKHX MOMeHTOB, 

OT KOTOpblX MO·lKeT 38BHCeTb rHUpOJ:lHH8MH'!eCK851 HeyCTOW'!JI BOCTb. 

Ill 
3necb, KBK H B , Mbl He Y'IHTbiBBnH B03~JO~<HOC'f<. 'l•e THoii nepe -

Kll'IKH , OnHaKo nony'leHHLie peaynhTBTbi noaaonHIOT oueHl! T b ee 8<jJ¢eKTHBHOCTh. 

CnenyeT OTMeTHTb, 'ITO B03HHKaromaH B onpenen e H HLix ycnoBHHx runponHHa-

MH'JeCK851 HeyCTOH'IHBOCTb npHBOllHT K p8Cllnb!B8HHIO Y3KOrO HHTeHCHBHOrO 

ll8KeT8 neHrMIOpOBCKHX BOnH, npH'I~M pacnnbiB8HHe 8 TO He H30Tp0llHO H HMeeT 

TeHneHI!HIO K nepeKB'!Ke 8 HeprHH B CTOpOHY yBenH'IeHHH BOnHOBblX 'IHCen. 

xl I II 
B 6bino · noKaaaHo , 'ITO B o6nacTH w_< k_vTl HenHfieHHble KHHe-

TH'IeCKHe neyCTOH'IHBOCTH B yCnOBH51X 'IBCTblX coynapeHHil J:lnH BHpTyanbHbiX 

BOnH 06b!'IHO 38ll:lBneHbl nHHeHHbiM 38TYX8HHeM. 
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Ill 
KaK ylKe OTMe'!anocb B 

CTBHil ( B o6naCTH '18CTbiX coyna 

HHllYUHpOB8HHOrO paCCe51HHH H p 

BMecTe c TeM a HenHHeiiHbiX B-' 

nepeKB'IKH) np051Bn51lOTCH xapaK1 

CTpeMneHHIO K HynlO 3H8MeHaTeT 

B cnyqae nocTBTO'IHO mup• 

BOnH HMeeT MeCTO COOTHOIUeHHe 

.. .. 1 
Im ~ ( k , k 

1 
) .. Im -- .. -l1r 8 [ 

t( k_) 

OnHaKo unH yaKHX cneKTpoa ne 

MW anech orpaHH'!HnHcb (a uen 

Im 
dk 

n ", 
1. B.f.MaxaHhKOB, B.H.llwToBH 

2. B.H.llbiTOBH'I. HenuHeiiHLie ' 

3. B.r.MaxaHhKoB, B.H.llbiTOBII 

xl . 
CnenyeT C'IHTBTh, 'ITO 

IUHpHHbl pe30H8HCHOil KpHBOil ( 4 



:TaBHTb B lm ~ , H3 KO Topoli nony ­

Hel!Holi HeyCT OH'IJ.IBOCT J.I 

npH 

k 2- 2 v ,.. 
"'- « -----

II 
• 

(43 ) 

~nenSieMOH H3 (42) KHHeTH'IeCKaSI 

( /4/ 
B03HHKaeT CM., HaTipHMep, ) • 

2 2 
w_Ye « k_ V Te ) M0)1{9T HATH 

ITHbiX nynbCaUHil, TaK H B o6paT­

K8SI llHCCHTiaUHSI 6onbrne - HOH HaSI 

TO B paCCMOTpeHHOi! 061IaCTH 

epeKa'IKJ.I MO>KeT H3MeHHTbCSI 

H HeyCTOH'IHBOCTH, cneaoaa ­

O BCKHX KOne6aHHHX/ • 3aMeTHM, 

KH npH KHHeTH'IeCKOH HeyCTOH­

~HHbiH 3<jJ¢eKT, B03HHKa10UlHH 

3TOT pe3yllbT8T He 3aBHCHT OT 

:Tpy H npyrHX TOHKHX MOMeHTOB, 

:;KaST Hey cTo ii' fl'l BOCTb. 

30 3 r-..IO '!<HOC 1 r. 

OIISIIOT OUeHJI T b ee 3<jJ¢eKTHBHOCTb. 

· o npeae n e HHI,I x ycnoBHHX ruaponHHa­

,,BaHHIO Y3Koro HHTeHcHaaoro 

B8HHe 3TO He H30TpOTIHO H HMeeT 

1 Be/IH'IeHHSI BOIIHOBbiX 'IHCell. 

w_< k_v Ti Hei!HHeHHbie KHHe-

: c oyaa peHHli anH BHpTyanbHbiX 

! M . 

Ill 
KaK Y*e oTMe'lanocb B , o6bi'IHoe aeneaHe aenHHeitHbiX B3aHMoae A-

cTBHit ( B o6naCTH q a CTbiX coyaapeHHil lliiSI BHpTyanbHOi! BOIIHbi) Ha npoueCCbl 

HHilYUHpOBaHHOrO pacCeSIHHSI H pacnallHbie, B006ute rQBOpSI, TepSieT CMbiCII. 

BMecTe c TeM B aenHaeiiHbiX B3aHMoaeitcTBHHx(a qacTHOCTH, cneKTpanbHOil 

nepeKa'IKH) TipOSIBIISIIOTCSI xapaKTepHbl9 pe30IJaHCHbie 9<jl4leKTbl0 COOTB9TCTBYIOUIH9 

CTpeMneHHIO K HYIIIO 3HaMeHaT91ISI ( TO'IHee Re ~ ( k _) .. 0 ) B <jlopMyne ( 3). 

B cnyqae aocTaTO'IHO wHpOKHX cTauHoaapHbiX cneKTpoa nearMIOpOBCKHX 
. /3/ 

BOIIH HMeeT M9CTO COOTHOWeHHe ( CM., HaTipHMep: ) • 

.. .. 1 cu_, 
lm ~ ( k, k 1 ) .. Im -- • -l11 B { Re ( ~ .< k _) + ~ 1 ( k_))] - . -

1
-. 

,(k_> I"'- (45) 

x/ 
OaHaKo anH y 3 KHX cneKTpoB n e arMIOpOBCKH X Bona , p a ccMoTpe a HeM K OTOpbiX 

Mbl 3ll9Cb o rpaHH'IHIIHCb ( B ueTISIX n p OCTOTbl J.ICCIIellOBaHHSI), MO)I{HO TIOIIaraTb 

Im 
l(k_) Im t(k _) 

fl H T e p a · T y p a 

1. B.r.MaxaHbKoa, B.H.llbiTOBH'I. )f(3T4>, m!, N.>5 ( 1967). 

2. B.H.ll biTOBH'I. H e nHHeitHbi e 9<jl4leKTbi B nna3 Me. M. l1 3 1l-BO ' H a y K a' 1967 r . 

3. B.r.MaxaHbKOB, B.H.ll biTOBH'I, Ope npHHT OH.fll-1 P-9 3978, ily6aa 19 68. 

PYKOTIHCb noc TynHna B H 3 1la T e nbCKHit oTaen 

15 HIOIISI 1968 rona . 

I 

xl · 
Cnea yeT C'IHTaTb, 'ITO UIHpHHa c neKTpa n e arMIOPOBCKHX aona M e Hbwe 

WHpHHbl p e30HaHCHOil KpHBOil ( 4.5) .. 
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