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/1/ 1. ,KaK • H3Becnto; B.l1. BeKcnepoM 6brno 'npeano>KeHo · HeCKOnbKO · Me-

xaHH3MOB KOI'epeHTHOI'O 'YCKOpeHHSI · 'IaCTHU1 HCOOnb3YIOIUHX · ~onneKTHBHble CH-· 

nbt, OaHHM H3 nepcneKTHBHbiX MeTO.IlOB, K KoTopoMy npHBnetJeHo 6onbmoe 

· BHHMaHIIe B nocneitliee BpeMSI1 SIBnS!eTCSI yc'KopeHHe penRTHBHCTCKHX 'aneKTpOH

HbiX Konen.' Konbua · scneacTBHe aljl<jleKTa BeHeTa !21. - ByaKepa/3/ MO~ 
ryT 6biTb 3apSI>KeHHbiMH 1 OpHtJeM H36b!TOK' aneKTpOHOB 'CBOH~ KOnneKTHBHb!M 

noneM yaep>KHBaeT HOHbi B npouecce ycKopeHHSI. OtJeBH.IlHo, 'ITO Heo6xoaHMOfi' 

npe_AllOCbinKOll pa3BHTHSI TaKHX HCcneAOB8HHM SIB.1ISieTCR peiUeHHe· 3a):la'IH 'co3-

AaHHR TaKHX Kone,u; l1MeHHo aKcnepHMeHTanbHbie yonexH, ilocTH.I'HYTbie OTAe-. 

.. · 

noM' B .IT. CapaHUeBa B Ol1Hl1, 0 KOTOpb!X 6btn0 ·, JlOnO)I{eHo Ha Me>KAyHapOAHOfi . '' 

KOH<jlepeHUHH B KeM.6pHA>Ke · B 1967 r. ' 4 ', · npHKOBanH K npo6.neMe .1IHHefi;o~o; 
KOnneKTHBHOI'O 'YCKOpeHHSI BHHMaHHe MHOI'HX .na6opaTOpHfi .. 

B HaCTOSIIUefi pa6oTe Mbi npoaHa.1IH3H.pyeM ,~:~pyryro B03MO>KHOCTb co3,~:~a

HHSI CI'yCTKOB 1 HMeiOIUHX 6onbiiiHe KOnneKTHBHbie ll0.1ISI1 KOTOpbie
1 

B03MO>KH0
1 

Mor.im 6bt fiafiTH ni:mMeHeHHe ,~:~.ng KonneKTHBHoro ycKopeHHSI. Ooi,tqao coG,~:~aHHro 

cHnbHbiX Ko.nneKTHBHbiX 'noneil npenSITCTBYIOT · CH.1Ibi BSaHMHoro a·neKTpHtiecKoro 

OTTanKi!BaHHSI, ITpe,~:~nonaraeTcSI, 'ITO B ane:KTpOHHbiX R;onbriax clHH MoryT 6biTb 

.1IHKBHAHpOB8Hbl 3a C'IeT Mai'HHTHOI'O npHTSI>KeHHSI OpH M8.1IOM 'IIIC.ne HOHOB. 

803MO>KHa, OllH8K0 1 TaK>Ke CTa6!InH3aUIISI CIIn pacTanKIIBaHHSI II3-3a TOI'0
1 

'ITO 

OHII C03):1a!OTCSI He OAHHMH H TeMH >Ke 'IaCTHUaMH 1 a pa3Hb!MH,. TaKaS! CT~6H

J!H3aUHSI SIBnSieTCSI .QHHaMH'IeCKOll H B03MO>KH8 1 eC.1IH COOTBeTCTBYIOIUaSI He.1IH

.HefiHaSI Bo.nHa.pacnpocTpaHSieTCSI B n.na3Me, TaKHM o6pa36M, pe'Ib HAeT o6 

HCOOnb30BaHHH KOnneKTHBHbiX a<jl<jleKTOB He TOnbKO ·.Q.1ISI yCKOpeHH£1
1 

.HO H .Q.1ISI 

coG.IlaHHSI :crycTKOB ·-'·o6'beKTOB ycKopeH.HSI. YcKopeHu~ HeriuHefiHbiMH: BonHaMH ·.' 

B nnaGMe 6brno npe.nno>KeHo H.E. <PailHi5eproM 161 • TipH ncnorrb30Ba~HH .nng 



yCKOpeH!ISI C!WbHhiX HeJIHHeMHbiX BOJIH, HMeiOIIIHX <flaSOBbJe ·.CKOpOCTH, 6JIR3KHe 
\ 

K CKOpOCTH CBeTa, Ba:lKHO 3HaTb RX CTpyKTypy. KaK 6bm·o IIOKa3aHO aBTO-

poM /6/, l:tnSI TaKHX BOJIH, <fla30BaSI CKOpOCTb KOT~pb!X 6JIH3Ka K CKOpOCTH CBe

Ta, HO He aoCTHI'~eT ee, B03HHKaeT pSia ClleUR<fJH'IeCKHX OC06eHHOCTefi, B 

'IaCTHOCTH, pe3KO B03paCTaiOT 3Ha'IeHHSI MaKCHMaJibHOM IIOTeHUHaJibHO~ SIMbl 0 

KOTopaSI MO:lKeT cyrueCTBOBaTb B BOJIHe 6e3 B03HHKHOBeHHSI MHOI'OCKOpOCTHhiX 

Te'IeHHlt. B IlpHHUHIIe B03MO:lKHbl KGK KBa3HI1epHOJJ:li'IeCKHe HeJIHHeltHbJe BOJIHb! 0 

TaK H OJJ:HHO'IHb!e HMIIYJibCbl - r.oJIHTOHhi • .[lJISI KorepeHTHOI'O ycKOpBHHSI, rro

BHJJ:HMOMy, o5a THIIa HBJIHHeltHb!X BOJIH npe.ncTaBJISIIOT -~HTepec. HanH~He rrepu

OJJ:H'IHOCTH. oaHaqaeT,' Ppy6o roBopSI, 'ITO nM·eeTCH cucTeM~ ~ne.nyiOIUH~ .npyi' 

aa APYI'OM CI'YCTKOB, 'ITO MO:lKeT JJ:a:lKe paccMaTpHBaTbCSI KaK, IIJIIOC JJ:JISI KOI'e

peHTHOI'O ycKopeHHSI. 

Borrpoc 0 TOM, IWK B030Yl!Hl'b yKa3aHHbie. HBJIHHeHHhle _ l!BH:lKeHH5l B nna3-

Me, rrpeacTaBJISieT co6oll: oTaenbHyiO rrpo6neMy, KOTopoll: Mhi aaecb npaKTH

'IeCKH KaCaTbCSI He 6yaeM. 0TMeTHM JIHIIIb, 'ITO B CBSI3H C C03l!aHReM MOIII

. HhiX aneKTpOHHhiX penHTRBHCTCKHX ny'IKOB /7 I aTa aal!a'Ia ce.fiqa:c HMeeT 3Ha

'IHTeJibHO 60Jibllle B03MO:lKHOCTefi l!JISI pellleHHSI X/ 

HHlKecnel!yiOIIIHfi aHaJIH3 6asupyeTCH Ha pa6oTax aBTopa t6,8,9/, C.E. Py_: 

6HHa u aBTopa· t10t, orry6nHKOBaHHhiX B 1961-1963 I'Ol!ax. AHaJIH3 peaynhTa

TOB 9THX. pa60T Mbl' l!enaeM C TO'IKH 3peHHSI COBpeMeHHOI'O COCTOSIHHSI Ilpo6-

JieMhi0 liMeS! B BHliY C03l!aHHe IIJia3MeHHbiX CI'yCTKOB l!JlSI KOI'epeHTHOf'O YCKO-

peHHSI. 

2. PaccMoTpHM HeJIHHefiH y10 BonHy, pacrrpocTpaHSIIOIIIYIOCSI Bl!OJib BHeiiiHe

I'O Mai'HHTHOI'O IIOJISI. Ha IlpOllOJlbHYIO BOJIHY l\lai'HHTHOe IIOJie He BJIHSieT, H, 

cneaoBaTeJibHo, MO:lKHo BOCIIonbaosaTbCH pesynbTaTaMR t6t. DycTb 

Y= 
1 

vi- v2cp 
c 2 

» I • ( 1 ) 

I' lie V <fJ.- <fla:ioBaSI CKOpOCTb BOJIHbi. TioCTOSIHCTBO V H, V < C 03Ha'!aeT, 
. ' . 

'ITO CyiiieCTByeT TaKaS! CHCTeMa OTC'IeTa, B KOTOpOii KapTHHa BOJIHbl CTaUHO-

~M . . ~ . . - . . OlKHO IICIIOIIb30BaTb B~~BKThl B3aHMOABHCTBHS!'pBIISITHBHCTCKHX IIY'IKOB C 

rrna3MOA; HBYCTOA'IH~OCTH B CaMHX rry'IKaX H T.n. 

. 

I 

l. 
.... ~ . 

r 
i 

I -
l 

HapHa. Ar.mmiTyl!a BOJIHbl MOXWT 6b!Tb B STOll CHCTeMe 0~ 

30BaHa'3Ha'IeHHeM MaKCHMBJibHOH pa3HOCTH IIOTeHURaJIOB 

e¢max 

mev2 =A' 
-2-

A 
6eapa3MepHaSI xapaKTepRCTHKa ¢ ma~. . MaKCRMa< 

·cornacHo 161, ecTb 

A 
2 

= 4y . 
max 

T aKnM o6paaoM, MaKCHMaJibHaSI rroTeHURaJibHaH SIMa I 

CSI Ilpli y >> I . oqeHb 6oJiblllofi: 2m c 2 y 2 
e 

• BonHa r. 

KYIO CTpyKTypy • llpli . STOM Ha OTHOCHTeJibHO 6on 

H IIOTeHUH8Jlbl MeHSIIOTCSI CJia6o, a MaKCHMBJibHbie 3Ha'IeHHl 

B yaKofi o6nacTn. TaKaSI KapTnHa RMeeT MeCTo rrpn A> y 

B yKa3aHHb!X YCJIOBHSIX HeJIRHefiHaH.BOJIHa rrpel!CTaBJIHeT 

6hi KBaanHeaaBRCRMhiX aneKTpciHHbiX crycTKOB. PaccTOJ 

CI'YCTKBMH paBHO B CHCTeMe, rne <flpOHT CTaUROHapeH, l 

rrepnol!y x 0 : 

. c --
xo = --- 2..; 2 yA' 

UJ 
pe 

I' lie 2 4rr n e 2 UJ pe = __ ...!!_ __ _ 
m e 

' n . 0 
- IIJIOTHOCTb IIJia3Mbl B JII 

Me, B KOTOpOfi BOJIHa aBR:lKeTCSI C <fla30BOM CKOpOCTb!O 

MelK~Y CI'YCTKBMH B_ na6opaTOpHOM CHCTeMe B y paa Mel 

BllCTCKOI'O coKpameHRSI l!JinH. MaKCnMaJibHaSI Harrpm~<eHHC 

I'O IIOJISI l!OCTRI'aeTCSI l!OCTaTO'IHO 6JIH3KO OT aHa IIOTeHUH 

X I 
(x- -

0
) - << l ' eCJIH A»y , a 1 

2 x 0 

x 0 I 2y2 
(--X)- = 

2 xo A 2 



30Bble CKOpOCTII, .Onll3Klle 

aK obinO rroKaaaao aaTo

x onll3K8 K CKOpOCTII CBe

qeCKIIX OCOOeHHOCTefi, B 

•HOM IlOTeHunanbHOft S!Mbl, 

'IOBeHHS! MHOI'OCKOpOCTHbiX 

leCKlie HenHHel!Hb!e BOnHb! 1 

!peHTHOI'O yCKOp~HIISI, no

r llHTepec. Hampme nepn

HCTeMa cne.oyiOmux .opyr 

LTbCSI KBK, nmoc .onn Kore-

'lel!Hble ABII)KeHIIS! B rrna3-

JpOH Mbl 3AeCb IIpaKTII

:BSI3ll C C03AaHneM MO!ll-

9Aaqa Ceilqac IIMeeT 3Ha-

aaTopa !6,8,9!, C.E.Py_: 

:-ot:tax. Aaanna peaynhTa

teaaoro cocTonann rrpo6-

hnn KOrepeHTHOI'O YCKO~ 

HS!IO!llYIOCS! BAOnb BH8lllHe

THOe none He annneT, n, 
>raTaMn t6!. IlycTb 

( 1 ) 

v ll. v < c 

: KapT.HHa BOnHbl CT8UIIO-

Hapaa. AMrrnnTyAa BOnHbl MO:>KeT Ob!Tb. B aToll: CIICTeMe OTCqeTa OXapaKTepn-

30BaHa'3HaqeaneM MaKCIIManbHOH pa3HOCTII IlOTeHUUanOB 

ecpmax 

----,-- =,\ ' m v2 
e 

-2-
{2) . 

,\ 6eapa3MepHa.II xapaKTepncTnKa ¢ ma~ • • MaKCIIManbHOe 3Haqeane ,\ • 

cornacao 161, ecTb 

2 
= 4y . 

max (3) 

TaKIIM oopa30M, MaKCHManbH8.1I IIOTeHUllanbHaSI SIMa B BOnHe OKa3biBaeT-

en rrpn y >> 1 . oqeHb 6onhrnoil:: 2m c 2 y 2 • Bonaa IIMeeT 
e 

rrepnot:tnqec-

KYIO CTpyKTypy. llfHI 9TOM Ha OTHOCHTenbHO oonhliiOH 

II IlOTeHUUanbi MeHSIIOTC.II cna6o, a M8KC!1ManbHbie 3HaqeHIISI IIX COCpeAOTOqeHbl 

a yaKofi o6nacTn. TaKa.II KapTnaa nMeeT MecTo rrpn ,\ > y ! TaKnM oopaaoM, 

B yKa3aHHbiX ycnOBIIS!X HennHeHH8.1I BOnHa IIpeACTaBnSieT COOOH CIICTeMy KaK 

obi KBaanaeaaancnMbiX aneKTpoHHbiX crycTKOB. P accToHHile Me :>KAY STHMH 

CPYCTK8Mll paBHO B CIICTeMe, I'Ae tPPOHT CTaUHOHapeH 1 IIpOCTpaHCTB9HHOMy 

rrepnot:ty x 0 : 

. c --
xo = --- 2 v 2 y,\' 

w 
pe 

2 
4rrn

0
e 2 

rt:te w =-----
pe m e ' n 0 

{4) 

- rrnoTHOCTb rrna3Mbi B na6opaTopaoil: cacTe-

Me1 B KOTOpOfi B0.11Ha ABll:>K9TC.II C <J?a30BOfi CKOpOCTbiO V • p 8CCTO.IIHRe 

Me)K.gy crycTKaMn B na6opaTopaoil: cncTeMe B y paa MeHbliie na-aa penstTa

BliCTCKoro coKpameHn.II nnna. MaKcnManbHan aarrpmKeaaocTb aneKTpnqecKo

ro Il0.1I.II JlOCTili'aeTC.II JlOCTaToqao 0.1Ill3KO OT JlH8 IIOT9HUIIanbHOfi .IIMblo 

(x -~) 1 << 1 A»y ecnn I a IIM9HHO: 2 xo 

xo. 1 2y2 . (5) (--X)-
2 xo ,\ 2 



Ha ocTanbHOM y"'aCTKe rreimo!la, KOTOpbifi rrpa ,\ >> Y rrpaKTH:"'eCKH: 

COBIIa)laeT C "; o 

j:(O HYIISI, 

, HaiipSI)KeHHOCTb 9119KTpH:"'9CKoro IIOrlSI IIII8BHO CIIaJlaeT 

~Ha"'eHH:e M8KCH:M81IbHOH HarrpSI)K9HHOCTH: IIOIISI Ha ¢poRTe BOIIHbi·9CTb 

2rr , 2,\ 
Eo = y-5- "om c. y' 

H: IIpH: ,\ = 4y 2 AIISI M8KCl1M81IbHOii aMIIIIH:TYAbl 

- ...; !!!!__ (EO)max- 5 n m 
0 

c2 y 

(6) 

".:· 

(7) 

CpeJlHSISI Ha IIepH:OAe HaiipSI)K9HHOCTb IIOIISI eCTb (eM, 161) 

E:2 1 2,\ 
--=-n0 m c -
8rr 12 Y (8) 

B CHIIY H:HBapH:aHTHOCTil rrpOAOIIbHOH KOMIIOHeHTbl IIOIISI 3Ha"'eHH:Sl (6), 

(7) cooTBeTCTBYIOT TaK)Ke nonro B na6opaTopHofi cncTeMe oTc"'eTa. B t6/ 

6biliO .IIOIIY"'9H01 'ITO AilS! CHCT9Mbl OTC"'eTa, B KOTOpofi lPPOHT CTaUH:OHapeH, 

Cpe)lHSISI ITO IIepH:OAY IIIIOTHOCTb Kl1H9Til"'9CKOH aHeprnH: "'ac'TilU B 4y 2 
pa3 

6onbiiie (8). 0JlHaKo rrpn_ rrepexoAe ~ na6opaTopHofi cncTeMe OKa3biBaeTcSI 

(B cnny peiiSITH:BH:CTCKOrO rrpeo6pa30B8HH:SI TeH30pa 9Heprna ll llMIIYIIbCa), 

'ITO Kl1H9TH:"'9CKaSI 9HeprHSI "'aCTIIU IIIIIIIb B 4 pa3a rrpeBOCXOAIIT BeiiH:"'IlHY 
1 

IIpllBOAilMYIO B (8), T,e, COCT8BH:T 

-1-·n m 
3 0 e 

2 
c 

¢opMyna (7) 

TII nonSI, T aK, rrpn 

E 2 olO 
0 max 

A -. 
y (9) 

• I 
MO)K9T CJiy)KJiTb AIISI OlleHKII M8KCHMallbHOII HaiipSI)K9HHOC-

n "' 1014 
CM-3 ·, Y"' io rrony"'H:M 0 . 

7 
_B_=2·103 MB. 

CM M 

llnSI TOro, "'T06bi IICIIOIIb30BaTb 9Til IIOIISI, Tpe6yeTCSI He TOIIbKO C03-

A8Tb TaKH:e HeiiH:HeiiHbie BOIIHbl II AOKa3aTb IIX YCTOH"'HBOCTb; HO ·n yrrpaBIISITb 

llMH, H3MeHSISI 3Ha"'eHHe IIX ¢a30BOH CKOpOCTU, 

6 

l 
i 
r 
I 
I 

i 
' 

I 
j 

I· 
I 

l. 
1 

.,. 

0TM9TH:M 3)l9Cb, 'ITO T8KH:e BOIIHbl rrpe)lCTaBIISUOT CO 

BaHHbie TO"'Hbie HeiiH:HeHHbie peiiieHH:Sl H: II09TOMy, B03M0)KH< 

38TbCSI CyiiieCTBeHHO 6onee yCTOH"'H:B_biMH:, '19M o6pa30B8J 

acKyccTBeHHo. CyiiiecrBeHHofi npo6neMofi SIBnSieTcSI 1-aK)Ke 

IIOT9HUH:·anbHYIO SIMY T8KH:X BOIIH, pOIIb 3aXBa"'eHHbiX "'aCTH:U 

'l'OH"'H:BOCTefi H:. T,II, 

YKa)K9M 3)l9Cb IIH:IIIb O)lHO YCIIOBH:e, KOTOpoe npeJlC1 

JlH:MbiM )liiSI Cyiii9CTBOB8HH:Sl TaKH:X BOIIH, 3To YCIIOBH:e co' 

6bi llOHbl IIII83Mbi, KOMIIeHCHpyiOIIIH:e B cpe)lHeM 3apSIJl aneK 

TbiBaiiH:Cb B IIOTeHUH81IbHYIO SIMY BOIIHbl C HyneBbiX CKOPO' 

CII9UH:81IbHO HH)K9KTHpyeMbiX H:OHOB, 9CTeCTB9liHO, JlOII)KHa 

rrpa KorepeHTHOM ycKopeHaa). 

8 CHCTeMe OTC"'eTa, B KOTOpoii BOIIHa CT8UH:OHapHa, 9 

2 
m c y • TaKHM o6pa3oM, Heo6XOAHMO 

I 

mi 
,\<iii y 

e 

EcnH rro)lcTaBHTb CIO!la ,\ 
· max 

2 
= 4 y 1 IIOIIY"'I 

'ITO B 061IIeM He SIBIISI9TCSI )K9CTKHM orpaHH"'9HH:eM, 

3, 06cyAH:M 3):1eCb KpaTKO B03MO)KHOCTH B036y)KJ:I9HH:Sl 

THBHCTCKH:M IIY"'KOM, ByAeM CqHT8Tb, 'ITO ero IIIIOTHOCTb n 

HOii Cl1CTeMe YAOBIIeTBOpSieT HepaBeHCTBY 

n t 

n o· 
« 1. 

Tio-BH:AH:.MOMy 1 Heo6XOAHMO o6ecrre"'llTb ycnOBl1SI1 KOr. 

HaHC Me)KAY IIy"'KOM ll IIH:IIIb OAHOH BOIIHOH, Ha IIHH9HHOH C 

TH:Mo, ecnn 

!!,. n t/3 
__r_«(-1) y, 
y· no 

(12) COBM9CTHMO C rrpeAIIOIIO)K9HH:eM, 'ITO IIy"'OK OT)laeT 

rropSIJlKa CBoefi aHeprun, T.e. !!.y "'Y , 'ITO )laeT 

7 



Jll; ,\ » y IlpaKTll'I9CKll 

·I'o rrom:r rrnaBHo crranaeT 

I Ha ¢lpOHTe BOnHbl 9CTb 

(6) 

(7) 

(eM, /6/) 

(8) 

[Tbl rrong 3Ha'I9HH5! (6) 1 

u~TeMe OTCtJ:eTa, B t6i 

Joli cppOHT cTaunoHapeH, 
. 2 

•nu 'Iac·Tnu B 4 y , pas 

. ,c'HCT9Me OKa3biBa9TC5! 

sli:eprnu n nMrrynbca), 

ripeBOCXOllllT BenH'IHHy, 

(9) 1 

H¥anbHOH HarrpmK9HIIOC

.'IHM 

5yeTCH He TOnbKO C03-

HBOCTb1 HO 'H yrrpaBnHTb 

I 
·I 

I 

I 

I 
I 
I 
i 
I 
l 

i 

I 

1 
l 

0TMeTnM snecb, 'ITO TaKue BonHbi rrpencTaBnHJOT co6oit caMocornaco

BaHHhie TO'IIIbl9 HenuHeHHbie pelll9Hll5! ll IlOSTOMy 1 B03MO)KH0 1 OHH MOI'yT OKa-

3aTbC5! CYIII9CTB9HHO 6onee yCTOH'IHB_biMll 1 '19M o6pa30BaHH5!1 C03]laBa9Mbl9 

ncKyccTBeHHo. CyllleCTBeHHoii: rrpo6neMoii: HBnHeTcn TaK)Ke saxBaT qacTnU B 

rroTeHuuanbHYJO HMY TaKux BonH, ponb aaxBa'leHHhiX 'laCTHU B cosnanuu neyc- · 

TOH'IHBOCTeii: ll. T,ri, 

YKa)KeM snecb nnlllb onHo ycnoBne, KOTopoe npencr·aBn5!eTcn ueo6xo

llllMbiM lln5! Cylll9CTBOBaHH5! TaKHX BOnH, 3To ycnoBHe COCTOHT B TOM, 'IT0-

6b! noHhi rrna3Mhi 1 KoMrrencupyJOIIIHe B cpenHeM sapgn sneKTpoHoB, He saxBa

Thmanncb B IlOT9HUHanbHYJO 5!MY BOnHhl C HyneBbiX CKOpOCT9H ( Manag ]lOng 

CileUnanbHO HH)K9KTHpyeMbiX HOHOB 1 9CT9CTB9liH01 llOn)KHa 6hiTb SaXBa'JeHa 

rrpu KorepeHTHOM ycKopennu). 

8 CHCT9M9 OTC'I9Ta, B KOTOpoii: BOnHa CTaUHOHapHa, 9Heprun HOHOB 9CTb 
2 

m 
1 

c y • TaKuM o6pa3oM, neo6xoauMo 

ml 
,\ <- y 

m 
e 

Ecnn rroacTaBHTb croaa ,\ 
· max 

2 
= 4 y 

., 
, rrony'IHM 

'ITO B 06lll9M He 5!Bn5!eTC5! )KeCTKHM OrpaHH'I9Hll9M, 

( 10) 

<.!.. ml 
y 

4 m· 
e· 

3, 06CyllllM 3ll9Cb KpaTKO B03MO)KHOCTH B036y)!<ll9HH5! TaKIIX BOnH peng-

THBIICTCKHM riY'IKOM, EyaeM C'IHT8Tb 1 'ITO ero rinOTHOCTb ·n I 

HOH CHCT9Me YllOBn9TBOp5!eT HepaBeHCTBy 

« 1. 

B na6oparop-

( 11 ) 

fiO-BllllllMOMy 1 He06XOllHMO o6eCri9'1llTb ycnOBH5!1 KOI'lla llM99TC5! peso

HaHC Me )Kay rrytJ:KOM n nulllb oaHoii: sonHoii:, H a nnHeii:noii: cTaauu sTo aorryc.;.. 

THMo, ecnn 

L'ly 0 t/3 
«(-') y. 

y n 
0 ( 12) ' 

( 12) COBM9CTHMO C.rip9llilOnO)K9Hll9M 1 'ITO IlY'IOK OTllU9T B BOnny SHeprHJO 

riOp5!llKa CB09H SH9pi'HH, T,e, L'ly "'}' , 'ITO aaeT 

7 



n I 
-1>> -a· 
n y 0 

1,, 

( 13) 

KoHe'LIHO, apryMeHTht, cornacHo KOTOphiM rrony'L!eHo (13),_ nocT~TO'L!Ho 

rpy6hi H JKenaTenhHO HMeTb ]:leTanhHY,IO HenHHeii~yiO TeOpH!O pa~BHTHfl HeY,CTOll'L!H

BOCTH, EcnH IIY,'L!OK OT]:laeT ::mepi'HIO IIOpMKa CBOeii 8Hepi'IIH 1 . KOTOpaH B KO-
. " 

He'L!HOM C'L!eTe CTaHOBHTCH HennHeiiHOii BOnHoii OIIHCaHHOf'O Bhlille BHJla, TO 

E=V4rrn 
1

m 2 
c y, 

(14) 
: 

ecnH C'L!HTaTb, 'LITO y BOnHhl H IIY,'L!Ka COBI!a]:la!OT. TaKHM o6paSOM1 HS (14) 

H (6) nony'L!HM OUeHKy aMIInHTY,Jlhl BOnHhi: 

n 1 
-~- .. ,\ "' y2 

no (15) 

nnH TOI'O, 'L!T06b! BOnHa 6htna CHnbHOll, ,\ >> y 1 H llpeJlCTaBnHna Co6oii 

CHCTeMy KBaSHHeSaBHCHMh!X Cf'Y,CTKOB, He06XOJlHMO 

n 1 
----1 >> -3 • 
'no y 

'LITO cosnanaeT c (13). 

CneAOBaTenbH0 1 OIITHManhHOMY, cny'L!a!O COOTBeTCTByeT 

I»~» I 
n o 3 y 

06naCTb ( 17) cyrueCTByeT nHlllb }lnfl pe.llf!THBIICTCKHX BOnH 

( 16) 

(17) 

y »I. 

I1poseneHHhte oueHKH, Ha Ham ssrnM, numb yKaShiBaiOT Ha HanpasneHHe, 

B KOTopoM JKenaTenbHO rrfJOsecTH 6onee neTanhHhte uccnenosaHHfl. B 'laCTHoc

Tii, B8lKHO SH8Tb 1 ]:lellCTBHTenbHO nH BOS6Y,lKJlaeTCH O]:lHa HenHHeiiHaH CTaUHO-:. 

HapHaH BOnHa, 3aMeTHM 1 'LITO B CHny OTCY,TCTBHH cyneprrOSIIUIIH B HennHeii~ 

HOM pelKIIMe 6onee 6b!CTpoe paSBHTHe OAHOH BOnHhl MOlKeT IIOJlaBnHTb npyrne 

BOnHhl, 0JlH8KO 0 B 11pHHUHIIe1 HenbSH IICKn!O'L!HTb BOSMO)KHOCTb IIOHBneHHH Ksa

SHI!epHOJlH'L!eCKHX BO BpeMeH~ HeCT81!HOHapHb!X CaMOCOf'naCQB8HHh!X pellleHHll. 

8 

.. , -. 
\' 

~ 

\i:) 
:! 
r 

! 

4. Cy111ecTsyeT npyra;11 sosMoJKHOCTh sos6yJKneHHH u 

CBHSaHHafl C llpOXOlKJleHHeM "'epes rrnaSMy sapHlKeHHh!X Cf') 

IIIHll HHTepec llpeJlCTaBnHeT cny'L!a~, KOrJla TaKHM Cf'Y,CTKO~ 

THBHCTCKOe aneKTpOHHOe KOnhUO lrrpHMep Cf'Y,CTKa, peanbHO 

EcnH KOnbl!O JlBHJKeTCfi~C penHTHBHCTCKOll CKOpOCTb!O, TO II 
. ' 

CH llpaKTH'L!eCKH HeBOSMyrUeHHafl rrnaSMa 1 a sa HIIM BOS6Y,lKl 

HaH HenuHeiiHaH sonHa. MexaHHSMOM ee sos6yJKneHnH- f!Bnm 

nsny'L!eHne TaK-Oll BO.liHhl Sap5IAOM KOnhl!a. B CHCTeMe OTC 

KOnbUO IIOKOHTCH lH rrnasMa HaneTaeT Ha Hero C penHTHBHCT 

Sa KOnbUOM o6pasyeTC5I CTaUHOHapHaH HenHHeiiHa5I BOnHa, y, 

HOCTH HSny'L!eHII5I COCTOHT B TOM, 'L!T06b! xapaKTepHhlll pa~ 

tKOJlbl!a) a B HarrpasneHHH usny'L!eHnfl 6htn SHa'LIHTenbW 

BOnHhl lB naHHOM cny'L!ae nepuona 

2 
a<--V2y,\ 

w 
pe 

X ), T.e. 
0 

nnH Ol!eHKH alfllfleKTa MOlKHO BOCIIOnbSOBaTbCH- TO'L!Hb!M 

neHHb!M B /10/ 1 ]:lnH BOS6Y,lKAeHH5I BOnHhl sapfllKeHHOll llnOCKO 

CH C penHTHBHCTCKOll CKOpOCTb!O B nnaSMe. OTO pellleHHe I 

neiiCTBI!TenbHO, Sa rrnOCKOCTb!O J:IOnlKHa BOSHHKaTb HenHHe 

CaHHOf'O Bblille BHAa II aMIInHTY,Lia ee BenHKa, A>y , ec 

2rr a 2 

>> I, 
'; 

men 0 

rae a - sapf!LI CM
2 _IIOBepXHOCT~ SapHlKeHHOH rrnOCKOCTH, 

PesynhTaTbl pellleHHH 8TOH saaa'L!H MOI'Y,T 6b!Tb HCI!Onb:: 

KH aMIInHTY,Libl BOnHbl B ycnOBH5IXj KOI'Aa KOnbUO llpeACTaBm 

KYIO 111aii6y", T,e. B nonepe"'HOM ce'L!eHHH HMeeT rrpoaonb_Hhiii 

:JKeHH!O} 1 MHOI'O MeHbillHll JlnHHbl -BOnHbl 1 a nonepe'L!Hhlll l I 

ABH:JKeHHIO} - MHoro 6onhrnHii nnHHbt sonHht, E cnu . R eCTb 

KOnbl!a1 _a d - Manhlll B II~IOCKOCTH 1 IIE;!plleH]:li!KyngpHOH JlBl 

TO llnOTHOCTb SapHAa eCTb 

eN 
a 

2rrR d 
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( 13) 

yqeno (13), nocTaTo'IHO 

1p~10 pa3BHTHH HeyCTOH'IH-

81!9pi'IfH1 _KOTOpaH B KO

CaHHOI'O Bbiiiie BHAa 1 TO 

( 14) 

fllKHM o6pa30M1 H3 (14). 

( 15) 

, u rrpencTaBllSilla co6oii 

(16) 

T.BY9T 

( 17) 

:TCKHX BOlli! y >:> l, 
3hl~aJOT na nanpaBllenue, 

CllenoBaHHSI. B 'laCTHOC-
•J,' 

lHa nenuneil:naSI cTau~o

Iepno3HUHH B nenuneil:

IO)KeT nonaBllHTb npyrue 

>:>!<HOCTb ITOHBll9HHS! KBa-

~llacoBai!HbiX .pemenuii. 

~1 
J 

4, CymecTByeT npyra.H B03MO)KHOCTb B036y)KnenuH nelluHeiiHhiX BOllH, 

CBH3aHHaH c npoxo)j{nenueM qepe3 nlla3My 3apH)KeHHhiX crycTKOB. Hau6ollb

muil: HHTepec npencTaBllHeT Clly'lat!, Korna TaK!fM crycTKOM HBllHeTCH pellSI

THBHCTCKoe 9ll9KTpOHHOe KOllbUO ( llpHMep CI'YCTKa 1 peallbHO Cy!lleCTBY!Olll9I'O). 

ECllH KOllbUO ABH)K9TCH C pellHTHBHCTCKOH CKOpOCTbl0 1 TO nepen HUM ~MeeT

CH npaKTH'I9CKH H9B03MYlll9HHaH illla3Ma1 a 3a HHM B036y)KnaeTCH 9ll9KTpOH

HaH H9llHHeil:HaH BOllHa, MeXaHH3MOM ee B036y)KA9HIIS! S!BllSieTCS! KOI'epeHTHOe 

H3lly'leHue TaKOH BO.Illlbl 3apHAOM KOllbUa, B CHCTeMe OTC'IeTa, B KOTOpOH 

KOllbllO IIOKOHTCH ( H illla3M'a HalleTaeT Ha Hero C pellHTHBHCTCKOH CKOpOCTb!O) 1 

3a KOllbUOM o6pa3yeTcH cTauuonapHaH HellHHeiinaH BOllHa, YcllOBHe KorepeHT

HOCTH H3lly'lei!HH COCTOHT B TOM, 'IT06b! XapaKTepHbiH pa3Mep H3lly'laTellSI 

(KOllbUa) a B nanpaBllenuu lf3lly'leHIIH 6bin 3Ha'luTellbHO Mellbiiie AlllfHhi 

BOlli! hi (B nannoM clly'lae nepuona 

2 
a<--y2y/.. 

w 
pe 

X ) 1 T,e, 
0 

( 18) 

,UnH OU9HKH 8cpcp9KTa MO)KI!O BOCITO.Ilb30BaTbCH TO'IHb!M pemelllfeM 1 Hail:-·.· ' 

neHHb!M B I 10/1 AllS! B036y)KneHHH BOllHbl 3apSJ)K9l!HOH .ITllOCKOCTbl01 ABH)Ky!lleil:-

CS! C pe.IISITHBHCTCKOH CKOpOCTb!O B nna3Me, 8To pemeH!fe IIOKa3b!BaeT1 'IT01 

A9HCTBHT9llbll01 3a ITllOCKOCTb!O AOll)KI!a B03HHKaTb H9llHH9HIIaSI BO.Illla OriH-

cannoro Bbi!lle BHna u aMrrlluTyna ee BellHKa, A> y , ecnu 

2rr a 2 

>> I' 
( 19) 

rne a - 3apHn 1 CM
2 llOBepXHOCT~ 3apH)K9l!IIOH IT.IIOCKOCTH, 

Pe3y.llbTaTbl pemeHHH 8TOH · 3ana'IH MOI'YT 6b!Tb HCIIO.Ilb30Ballbl AllS! OUeii

KH aMIIllH'fYAbl BO.Illlbl B yCllOBHHXj KOI'na KOllbUO npenCTllBllHeT C060H' "llllOC

KYIO mail:6y", T,e, B nonepe'IHOM ceqenuu uMeeT nponollbHbiil: pa3Mep (no nBu

)Kennro), Mnoro Mellbiii!fii AllHHbi BO.Illlbi, a nonepe'IHbiil: (nepnennuKynHpllo 

nBH)KeHuro) Mnoro 6ollblllHii nllHHbi BO.IIHbi, Ecnu R eCTb 6ollbiiioii panuyc 

KOllbUa1 . a d - Ma.llb!H B IT~OCKOCTH 1 rrepnennHKynHpHOH ABH)K9l!HIO (a<< d) 
1 

TO ITllOTIIOCTb 3apHna 9CTb 

eN 
a=---

2rrR d (20) 
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I. 
i 

Y cnoBae (19) c y'ieToM · "yTsDKeneHnH" aneKTpo!j:~B na-aa rreprreHnn-

Kyn51pHOI'O pen51TIIBIICTCKOI'O llBH)!(8Hil51 ( cjlaKTOp Y .l. IIMeeT Bllll 

rne 

n 1 _v_>> l, --· 
no y+ 

N 
n 

2rr R d 2 

e2. 
v = ----2-

m c 
e 

N 

2rr R 

v - T8K H83biB88MblH IIOI'OHHblH sneKTpoH; n 

(21) 

;' 
(22) 

(23) 

HI'paeT ponb IInOTHOCTH sneK-

TpOHOB KOnhUa ( OllH8KO B CHny d >>a • n 1 cjlaKTH'ieCKH MHOI'O MeHhllle pe

anbHOH rrnoTHOCTII). 05bi'IHO v << y·.l. • 3aMeTHM, 'ITO pac'ieT 11 Ot He c 851-

3aH C K8KIIM-nn5'o IIpearron0)!(8HileM o5 OTHOIII8Hilll ~ H, T8KIIM o5pa-
n0 

30M, (21) YK83blB88T Ha TO , 'ITO KOnhUO M0)!(8T B035y)!(ll8Tb B rrna3Me B8Cb-

2:..L n 
___! >> 

no 
, 'ITO rrpn 2:':L » l 

v 
Ma C!lnhHYID HennHeiiHyiD BOnHy IIpll 

v 
n 

naeT ---L >> l . 
·no 

B OTnll'IHe OT IIpllBelleHHb!X Bblllle . OU8HOK lln51 B035y)!(lleJIU51 BOnH IIy'i

KOM 38ll8HH851 OU8HK8 5a3npyeTC51 Ha TO'IHOM peiiieHUll 38ll8'IIl,H8Hll8HHOM 

B I lOI. Hano IIM8Tb B Bll.UY T8K)!(e, 'ITO peanhHO 38 KOnbUOM B03HIIKaeT . 

pacxo.U51llla51C51 unnnHnpn'ieCKa51 aonHa n orrncaHHa51 Bhiiiie HennHeiiHa51 CTpyK

Typa BOnHhl M0)!(8T B03HHK8Tb 38 KOnbUOM n!llllb B Te'ieH!le HeKOTOpOI'b Bpe-

MeHH llO Tex rrop, IIOKa B035Y)!(ll8HHYIO BOnHy 1IpH6n!l)!(8HHO MQ)!(HO paCCMdT

pllB8Tb KaK IInOCKyiO, 0TM8THM T8K)!(8, 'ITO B .U8HHOM cny'iae BOIIpOC 06 9cjJ

cjleKTIIBHOCTII aoa6y)!(.U8Hil51 aonHhi orrpenen51eTc51, rro-an.unMoMy, 8 6onhiiieii 

CTeiieHII B03MO)!(HOH TO'IHOCTbiO BbiiiOnHeH!l51 ycnOBHSI KOI'epeHTHOCTII ( 18}. flpll 

BhiiiOnHeHnn (21 ). aMrrnnTyna HennHeiiHoii aonHhi, aoa6y)!(naeMoii aa KonbUOM, 

OIIpe.uen51eTC51 COOTHOIII8HH8M 

A =4 Y 
v 

n1 - • -· . 
no y .l (24) 

10 

l 

MaKCHM~nhHa51 aMrrnnTyna .uocT.IIraeTcH, ecn.11 

~ 
n 

0 

v 
-y-=y. 

.l 

TaKHM oqpa30M, B rrna3Me OTHOCIITenhHO He5onbiiiOii IInOTHOC 

K!l_e KOnbUa MOI'YT B036Y)!(ll8Tb HennHeiiHbie BOnHhl . B8CbM8 60 

a 

YcnoBae KorepeHTHOCTH rrpao6peTaeT Bll.U 

2n 1 v 
4c v--. 

a< y noy.l w 
pe 

B rrpeaenhHOM cny'iae A =A 
max 

4cv2 a/2 y • a < 
w 

pe 

... 

l:1hmonHHMOC.Th rrocneaHero ycnoBH51 o6ner'iaeTCH c poet 

caHHhiii crroco6 Boa6y)!(aeHH51 HenaHeiiHhiX aon~ KaK 6bt n.epe: 

TH.K" Me)!(ay ABYMH MeTonaMn coanaHH51 crycTKOB anH.KorepE 

Hll H. 

5, PaCCMOTpllM Terre ph ClfnhHbie. HenHHeHHbie BOnHhi, pac 

C51 rrorrepeK BHeiiiHero Mai'HIITHoro rronH 1 9l. B aToM cny'iaE 

lll8CTBOB8Hlle Y8llHHeHHblX IIMriynbCOB - COnHTOHOB. ct>a30Bbie_ 

comrTOHOB 6yayT ynhTpapenHTHBHCTCKHMH, T.e. y >> I , ecnn 

v = H ----
Ae 

y4rr n m 
0 e 

anbqJBeHOBCKa51 CKOpOCTb sneKTpOHOB, 

YcnoBHe v >> c 03Ha'iaeT 
Ae 

eH 
w . = -- >>w 

He me pe 

'ITO o5bi'iHO He O'ieHE; TpyllHO Bbiii.OnHnTI0: 
. iF· 

. 11 



reKTponoa H3-38 rrepnennn-

HMeeT BIHl 

(21) 

(22) 

(23) 

J8eT pOJih ITJ!OTHOCTH 9JieK

~qeCKH MHOI'O MeHhWe pe

qTo p8CqeT t10t He CBH-

~ H1 T8KHM o5p8-
n0 

o35Y)KA8Th B nn83Me aech-

1 qTo npn .r:L » 1 
v 

I B035y)K/.leHHH BOJIH rryq

IeHIIH 38/.l8qH 1H8ilnennoM 

• 38 KOJ!bUOM B03HIIK8eT 

BbiWe nennneiln8H CTpyK-, 

Teqenne HeKoToporb ape

lli)Kenno MO)KHQ p8CCM8T

IM'ciJyq8e aonpoc o5 a<jJ

o...;aunnMoMy1 B 6onhweil: 
/ 

KOI'epeHTHOCTH (18}, npn 

35y)K/.l8eMOM 38 KOJibUOM 1 

(24) 

~8KCHM8JibH8H 8MITJ1HTY/.l8 /.lOCTIII'aeTCH1 eCJIH 

~ 
n 

0 

v 
--=y. 

y..L (25) 

T8KHM o5p830M1 B ITJ183Me OTHOCHTeJ!bHO He60J1bWOM ITJIOTHOCTH peJIHTHBHCTC

KHe KOJ1bU8 MOI'YT B036y)K/.l8Tb HeJ!HHeMHbie BOJ!Hbl BeChMa 50J1hWHX 8MilnJiTyJl,. 

Ycnoane KorepenTHOCTH npno6peT8eT BH!l 

(26) 

a B npenenhnol\1 cnyqae ,\ =,\ 
max 

4cy2 3/2 
a<----y . 

(27) 
w 

pe 

11hmonnuMocTb nocnennero ycnoanH o6nerq8eTCH c pocToM y • Onn-
C8HHhiil crroco5 ao35y)KJleHnH nenuneilnbiX Bon~ K8K 5bi nepeKH/.lbiB8eT "Moc

Tn.K" Me)K/.lY /.lBYMH MeTO/.l8Ml! C03/.l8HHH CI'YCTKOB /.lJIH KOI'epeUTH~I'O ycKOpe-

HHH, ., 

5, PaccMoTpHM Terre ph cnnhHhie · HennHeilHhie BOJ1Hhi 1 p8cnpocTp8H5JIO!IJHe: 

CH rrorrepeK BHeWUei'O M8I'Hl!THOI'O ITOJIH I 9t. B 9TOM cnyq8e B03MQ)KH0, cy

WeCTBOB8Hl!e yeJlHHeUUbiX HMITYJibCOB - COJIHTOHOB, 4>83013h!e CKOpOCTH T8KHX 

COJIHTOHOB 6yJlyT YJihTp8peJ1HTHBl!CTCKl!MH 1 T,e, y >> l 
1 

CCJIH v >> c 

A~ 

H 
v -------

Ae 

y4rr'n m 
0 e 

8Jih<jlBeHOBCK851 CKOpOCTb 9JieKTpOHOB, 

Ycnoane v >> c 03Haq8eT 
Ae 

elf 
» w . 

He m c pe 

qTo o5biqfio He oqeH~ TpyJlHO BhiiTOJIIIHTh 

11 

1 rne 

(28) 

(29) 



! 

i· 

" 

flpH 

v 
y>~ 

c (30) 
\,, 

IIIIHeHHb!e BOnHbl He pacnpOCTpaHSIIOTCSI ( 0
2 < 0) • Ha "CllliiTbiX" 9KCnoHeH-

UIIalJbHO y6biBaiOillHX II HapacTaiOIIIHX pellleHHH. H o6paayeTCSI COnHTOH, MHOI'o

CI:OpOCTHbie Te'IeHIISI B03HIIKaiOT B Bonae npii 

2 . 
V Ae 

y >y = 2 
max (31) c 2 : 

TaKHM o6pa3oM, npu v >> c CyllleCTByeT IllHpOKag o6naCTb penSI-

TIIBIICTCKHX COnHTOHOB 
2 

v v 
Ae > > Ae 

--2- y --
c c 

Ae 

(32) 

AMnnrrTylla sneKTpii'IeCKOI'O nonSI Ha <flp.OHTe COnHTOHa B03pacraeT C pOCTOM 

v 
·y , Ecm1 y >> _.A..,e 

c 
, TO aMnnHTYllY MOlliHO C'IHTaTb yllie 6onblllOH, 

a COniiTOH - CHnbHb!M, XapaKTepHblll pa3Mep conriTOHa B C06CTBeHHOH CHCTe

Me OTC'IeTa eCTb 

X = 
0 

c 

w 
pe 

a MaKCHManbaoe none ecTb 

2 
_2_ • _Y_ • _c __ • E =II 
3y3- v v 2 

Ae Ae 

max 

Ecnu, HanpuMep, y 

· H ,2.105 apcTe.n 

lOv 
Ae 

v ""3c 
Ae 

E =3-10
7 

....!L=3·l0 3 .M.§. 
max CM M 

• TO 
1 E ,_H 

max 2 

flpH'IeM pa3Mep CI'yCTKa X O 0,1 CM IIpH n "" 2·1013 CM-
3 • 

(33) 

(34) 

H·IIPH 
I 

B03MOlliHbl H HH3KO'IaCTOTHbie penSITHBHCTCKHe COnHTOHbl, KOTOpbie Tpe-

6yiOT aHa'IHTenbHO 6onhlllHX H H HMeiOT 6onblllHe paaMepbi, Ilo-BHllHMOMy, 

12 

Ha HHX pa3BHBaeTCSI HH3KO'I8CTOTHaSI HeycToiiqHBOCTb TaK llie 

Hb!X 6ecCTOnKHOBHTenbHb!X BOnHaX. 

llpencTaBnSieT HHTepec paccMoTpeTb neTanbHO aanaqu o n 

Hb!X yCKOpSI~Mb!X 'IaCTHU B nonSIX, C03llaBaeMbiX TaKHMH COnHTO 

TOHOB, P?CnpOCTp8HSI!Olll~IXCSI nonepeK Mai'HHTHOI'O nonSI, 9TC 

BH8n;I>HO, TaK KaK, nOMHMO sneKTpH'IeCKOI'O nonSI, nepneHllHK 

MY Mai'HIITHOMY noniO B03HUKaeT Mai'HHTHaSI KOMnOHeHTa If qa, 

IIIHe B none · COnHTOHa, COBepiiiaiOT cnoa<HbJe llBHllieHI!SI, 

flo-BHllHMOMy, B03MOlliHO CTOnKHOBeHHe COnHTOHOB H KOn 

peHHe 'IaCTHU, aHanOI'H'IHOe ynapHOMY Ill, ECTb OCHOBaHHl 

sneKTpH'IeCKHe ITOnSI HapacTaiOT B MOMeHT CTOnKHOBeHHSI COJ 

KOMMynSIUHH} • 

ABTop npnHocuT rny6oKyiO npu3HaTenbHOCTb M.C. Pa5Hf 

paHueBy H C.E. Py6uay aa o6cyllineHne peaynbTaToB. 
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< ' 

,• 

(30) 

l13 "CWHTbiX" 9KCIIOllell

>a3yeTCSI conuToa, Maoro-

(31) 

wnpoKasr o6naCTb pensr-

(32) 

)Ha B03p8CTaeT C poCTOM 

10 c'lnTaTb y:lKe 6onbwofi, 

>Ha a co6cTaeaaofi cicTe-

(33) 

(34) 

ro E "'.!__II 
max 2 

n npn 

COn~TOHhi 1 KOTOphie Tpe

pasMepbl, f1 0-BHJlHMOMy 1 

Ha HHX pa3BHB8eTCSI liH3KO'l8CTOTHaSI HeyCTOfi'lHBOCTb TaK :lKe 1 K8K ll B yJlap

HhlX 6eCCTOnKHOBHTenbHhlX BOnllaX, 

llpeJlCT8BnsreT HHTepec paCCMOTpeTb neTanbHO 38Jl8'lH 0 LlBHX<eHHH OTJlenh

HhiX ycKopsr~MhiX 'lacrnu B rronsrx, cos)laaaeMhiX TaKHMH connroHaMn. llnsr conu

TOHoa, pacrrpOCTpaHSI!OWiiXCSI IIOIIepeK Mai'HHTHOI'O rronsr1 9TO He CTOnb TpH

BU8npH01 T8K KaK, IIOMHMO aneKTpH'leCKOI'O nonsr, rreprreHJlHKynsrpHO BHeWHe

MY Mai'HHTHOMY IIOn!O B03HHKaeT Mal'HHTHaSI KOMIIOHeHTa li 'l8CT1iUh1 1 110118Jl8!0-

wne B none , com!ToHa, coaepwaiOT cno:lKHhie JlBH:lKeHnsr, 

f10-BI!AHMOMY 1 B03MO:lKHO CTOnKHOBeHI!e COnHTOHOB li KOnneKTiiBHOe )'CKO

peHne qacTnu, aaanori!'!Hoe yaapHoMy Ill, EcTb ocuoaaansr nonaraTb, 'ITO 

aneKTp!!'leCKHe rronsr HapaCTa!OT B MOMeHT CTOnKHOBeHHSI COnHTOHOB la¢¢eKT 

KOMMy nsruu H), 

AaTop rrpuuoci!T rny6o:Ky10 rrpusuaTenbaocrb M.C. Pat5uaoau'ly, B.rr. Ca

paaueay II c.E. Py6nay sa o6cy:lKneHne pesynbT8TOB, 
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