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npH H3y'leHHH MO!UHbiX :;meKTpOHHbiX C8MO<f:JOKYCHpyiO!UHXC!I ny'IKOB, HMeiO!UHX CHnbHO 

HeO.llHOpO.OHOe flO Ce1.1eHH10 nyttK8 M8f'HHTHOe none, MOf'YT rrpe.llCT8BHTb HHTepeC KB8HT0BbJe 

H B n eHH H. 

Co6CTBeHHoe MarHHTHoe none aneKTpOH Horo nyqKa BMecTe c cTa6HnHaHpyiO!llHM nyqoK 

BHewHHM npononbHhiM MarHHTHbiM noneM o6paayiOT BHHTOBOe none. HH>Ke paccMOTpeHa 

C KB8HTOBO-MeX8HK\.IeCKOA TQqKH apeHHSI 38.ll8t{ 8 0 ,UBH>KeHHH OT.aenbHbiX penSITHBHCTCKHX 

aneKTpOHOB B T8KOM none. 

I . .[ln11 Bbi'!HcneHH!I sonHoBoll <f:JYHKUHH c TauH oHapHoro cocTO!!H H!I : 

-+Ht 
'f = r/1 e 

HCnOnb3yeTC!I ypaBH e HH e .[1Hp8K80 38nHC8HHOe B BHne C HC T eMbl 

" 
( E - m c 2 + e 4) ¢ =;; P ( c p. + e·A) X 

e =I e I I 

(I) 

(2) 

(3) 

(4) 

-+P 
rne u - BeKTOpH8!1 nayxpllnHa!l M8TpHua naynH. P acCM8TpHB8IOTC!I nHW b COCTO!IHH!I c 

nono>KHTenbHoll 3 HeprHell, T.e. 

E > 0. ( 5) 

B p accMaTpHaaeMOM cnyqae 

<I> = o. (6) 

VfaBecTHO, 'ITO B npOH3BOnbHOM CT8UHOH8pHOM M8f'HHTHOM none COXp 8HSieTCSI BenH'IHHB 

rne 

O=u(p+ + A), 

,.p 
u • 

0 

(7) 

(8) 

- seKTOpH8SI M 8 TpHU8 CflH);I8. J.1cnonb3ySI 3TOT 38KOH COXp8HeHHSI 1 MO>KHO HCK8Tb C06CTBeH-

H bie <f:JYHKUHH onepaTopa Q 

(9) 
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4P 
a (p + e 

-c A) X = I' X • 

rn e I' = con:.; t. 

C n pyi'O il c To po JJ cJ, nocne HCKniO 'I e HH!I X H3 (2), (3) n o n y q aeTCR ypaBHe HH e 

1 l E> > • ~ P 4 
C7 -:n c !¢,=a (p 

.. 
+~A c ; P(p + ~A)~> 

l ~ipH M8 1J !ISJ LlB8>KLlbl eOOTHOWeHHe (9), H8XOJl HM 

I' = ± 1 - ' E> 2 • -c-v -me 

0603 H8411M 

ft = K Po , 

rne - 1 _2 __ _ 

11> - -c- V E - m2c 4 

MO.O.yllb II OilHOf'O KKH e TH1.f eC K Of'O HMnynbC 8 31leKTpOHB, 8 

K = ±_ 1 

( 10) 

( II) 

( 12) 

( 13 ) 

( 14) 

( 15) 

- C llHH OBOe 4HCI10 1 110K83biB8JOLUee OpHeHTBUHK> CflHH8 no OTHOWeHHlO K H8npasneHHlO KHHe-

TH"'eCKOrO HMnyn bCB . 

VIa (3) c y'leToM ( 10 ) HM eeM: 

XK = ~ 
F. + m e 

(s ( 16 ) yKaaaH c nHH OBbJ ll HH.Oe Kc l. 

tj.>K=K V~l 
E + ::1 c ' 

( !6 ) 

npeL!biJlYLUee OTH OC Hn OCb K npOH3BOnbHOMY M8J'HHTHOMY nomo. P acCMOTpHM Tenepb 

BH HTOBOe ~ : arHHTHOe none B UHI1HHllpH1.f8CKOA CHC TeMe KOOpllHH8T 

A, = 0, A
0

= A
0
(r), A.= A.(r) 

flpH nepexo.ne B UH11HHllp H1.f eCKyiD CHCTeMy raMHilbTOHH8H HM eeT BH.n; 

ll 

r ne 

m c 
2
p + c p l !l.._ (- i h _a_ ) + .\1 J- (- i -~ L _j}__ + ..JL A 

3 1 ,) r r ao c 

+ "• ( - i ~ j.'__+ ~ A ) J • 
rJ z c • 

!! l = a, Cos 0 + a y sin I:J 

\ 

no=- a. Sin 0 +a y Cos 0 . 

M o >KHO noKaaaTb, 'ITO c raMHnbTOHH8HOM ( 18) KOMMY THPY JOT onep aTopbl 

. .h a h " 
Jz = -t rl0-+2rrz 

- n po e KUHSI 1-1 8 OCb ( OZ) nonHOrO MOMeHT8 KOnHqeC TB8 .QB H >KeHH51 H 

4 

( 17) 

) + 
( 18) 

( 19) 

(20) 

(2 1) 

I 

I 
I 

- npoeKu~~ npoAon bHor o MM 

CllH H Op <,'> • Torna c noMoL 

nHTb uepeMeiiHble z, () 

¢ n 
lK JK 

¢ = n 
2K 1K 

r.ne P • - npo.nonhHbi.A HMny 

MOMeHT8 COOTHOW8HH8M 

lln11 onpe.aeneHH!I pa.aHanbH 

c y'leTOM ( 23), nonara11 

nonyqaeM 

rne 

d R,K 

d r 

d R,K 

dr 

( s -1 

+-1-(s 

u( 

R 
1 

, R 
2 

.aon>KHbi ewe y .aos 

HOpMHpOBKH BOnHOBOl\ ¢ YHKL 

II . T a KHM o6paaoM c 

anbHbJX ypasHeHHi! (26)- (3' 

B Ka'! eCTBe cpaBHHTen 

B HYTPH 'noTeH UH Bn bHoA SIMI 

nonhHoro n on11 Hz • TaKoa 



( 10) 

aeTc~ yp8aH e HK e 

) ¢ . (II) 

( 12) 

( 13) 

( 14) 

( 15 ) 

·WeH KlO K H 8 flp8 Bne HH lO KHH e -

( 16) 

non JO . P 8ccMoTpHM T e n e pb 

'IH B T 

( 17) 

ee T BHLl; 

( 18 ) 

( ! 9 ) 

(20 ) 

• o nep8T Opbl 

( 2 1) 

)'KeHHSI H 

I 

I 
I 

Pz = - i h _!}_ az (22 ) 

- n poe~u"'~ n popon b HOt'O MMn y nbCa. Y~KTbJBB!t ( 17), 6yne M J:A8 n ee p 8CC M a T pHuaTb T OITb K O 

C llli H Op ~~ • Torn a C ITO M O W biO C O OTJJOWeHKil P. ¢ = P. ¢ ; MO>K H O OTJJ.e-

n HTb ue pe M e HHhle Z 1 () O O.D.C T 8 HOBKOA: : 

¢ 
1K 

l1 R ( r) exp i I s () +__e.._ z 
IK IK h 

r.ne P. - npo.non hHbiA HMnynbC, s = 0, :!:._1, ±_2, ••• H c sSJaaHa c npoeKuH e A i. 

MOMeH T B COOTH O W e HH e M 

h ( ·s + ~~ ) • 

(23 ) 

nonHe r o 

(24 ) 

Lln11 onpe n e n e HHII pallH81TbH b JX cpyHKUHil M O>KHO Hc nonb30 B 8 Tb yp8aH eHH~ ( 9), ( 10). T o r-n 8 

c y'-leTOM ( 23), non8r-8~ 

T 

B = 1, 
1K 

B = i 
2K 1 

(s + ~ rAe ) R,"= -" Po + u(r) 
ch h 

+ -1- (s + 1 + _JL rAoJR," = "P -u(r) 
ch h 

u( r) 

( 25 ) 

(26 ) 

( 27 ) 

(28) 

R I r R l .non>KHbl e w e y .noen e TB O PSIT b rpB HH'"IH biM y c n OBIHIM, o6ecn el.U1B810WHM B03M O>K H OC T b 

H OpMHpOB KH B OITH OB O i! cpyHKUHH ; 

r Ry npK T-+ 0 (29) 
I -+ 0 

r R, 

r R np11 r -+ ~ 
(30) 

I 'l .,; 
r R, 

ll . T a K JI M o6p 830M OC H OBH8SI 3 8ll 8 '-1 8 C B OllH T CSI K p e weH H IO II H CC/TellOB8HJIJO p 8 llH -

8/TbH bi X yp8BH eH Hi! (26)- (30 ) npH p 83/TH'-IH OM BbJ6op e <j:JyHKUHil •A 0 (r) H 

B K 8 '-! eC TB e c p 8 BHHTe /T bHO n p ocT o r- o c ny'-1 8 11 p 8 CCMOTPHM llBH>KeHH st a n eKTpOH 8 

eHyTpH 'n oTeHuH an bHOA SJM bt ', o6paaoea HHOA non eM ll (J H npH H a nHqHH noc TOSJ HHor o npo

llOITbHOf' O n o n " Hz • T 8 KoA cxeM o il MO>K H O r-py6o npe llCT8B HTb M 8 f'HHTH Oe non e HHTe H C H B -
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HOrO 31leKTpOHH OrO ny'-IK8 BMeCTe C C T 86 H11H 3H py10ll.J.I{M ny"' O K nOCTOHHHbiM npO.fiOJlbHbiM 

MBrHHTHblM noneM. 0TpHU8T e1lbH hiA 31leKTpOHHbli\ 38pSUl ny'-IKB npe.anonaraeTCH C KOMneH

CHpOBBHHbiM C noMOW.biO H OHHOrO QJoHa . 

TaKHM o6pa3oM npeanonaraeTCR: 

•A 0 ~ 'h 110 r, 

r.ae .lf0 nocTOHHHOe npo.aonhHOe MBrHHTHoe none, 

A, (r) 
0 

Ao 

r ~ b 

> b 

T . e . 83HMYT81lbHOe MBrHHTHOe llOne B611H3 H OC H nyt.tK8 p8BHO HYIIIO, B 06 1I8CTH r- b 

COOTBeTCTBYIOWeA rp8HHUe nyl.f.KB, HCllbiTbJB8eT pe3 KHH CK8l.J.OK H. 38TeM B H OBb na.naeT 

ao HynR. 

YpaaHeHHR (26) , (27) npHHHMBIOT ana: 

I) npH r < b 

d R 1 

d r 
..L [ e - 1 - "'o r 2 J .~ i K PD.+ p 

h 

~+ ...L [ f 
2. 

K l?.a7" 
+ "'• 

r l R2 = I! • 
dr r h 

2) npH r > b 

d R 1 -_l_ r f -1- w r 2] R =-~ 
dr r 0 I h 

dR 2 

dr 

1 
+-- [ f + w r 2 

) R 
2 

= _::__Po - P 
0 h 

rae llpHHRTO S = f - 1 ( f. - uenoe) H 

p 

Jlocne ll O.UC T B H OBK H 

efl o 
"'o= ~ 

Pz + =._A 
c 

p = w 
0 

.Jj, 
R 1 = p R 1 

"h 
R

2 
= p R

2 

6 

R, 

" ~ . 1 

R 
2 

.~ 

' · 

(31) 

(32) 

(33) 

(34) 

(35) 

(J6) 

(37) 

L:!8 l 

(39) 

j 

' 

CHCTeM8 (33) 11pHBOaHTC 

R;' + [ - ' 

R;· • r-' 

rae 

K aHanornqH o i! c ncTeMe Yf 

aoiiaeT napaMeTp 

n pH BbiqncneHHH A A 

Be e peweHHR ypaaHei 

M bl X p e w e HHH, KOTOpbtMH f. 

TaKHM o6pa30M , HanpHMep , 

p < "' b 2 

rae 

0 

c 
I 

R 
I 

c 
2 

npOH3801lb. 

R1 = D1 *- 1. A, - _, 
yqHTbiBBn, ttTo R

1 
H R 

2 

peweHHe .anSI R 2 nonyl.la 

R 
2 

II 

_.!__!!__~ c w 
K p + p I A+11 

0 • 

npn 

R ~ 
2 

1 
p>"' b 

0 

2h w: 
K p + p 

D 
J 

X) 8 KB>KaOi! H3 o6n, 

pa.aHanbHt...le ypaaHeH HH 2- r 
l.I BCT HU bl B riOCTO~HHOM M8f 



nocTOQHHbl M npo.nonbH biM 

npe.aiJon araeTCH CKOMneH-

( 3 1 ) 

(32) 

"" 

I 
nymo , B o6 na c TH r - b 

: H 38T8M BHOBb 118.0.8eT 

~ R 
h 2 (33) 

L Rl 

~ !~ 
1 . 

(34) 

p ... ; . 1 

(35) 

(J6) 

(37) 

(J8 ) 

(39) 

C H C T eMa (33) npHB O.O. HTC Q K llBYM 

R" + [ - ~~ 
A 

+ + I p 

A+ ~1, R" + r- '4 , 2 p 

rne 

A 

ypaaHeHHSJM 

., (P-I) 
2 ,. - ---::--

p 2 

2 

v. 
p 

+ -:r 
p 2 

p2 - 2 p 

.4 h 2 w 
0 

2-ro 

!1., 0 

x) 
nopR.ll.Ka 

R 2 = O, 

2 

(40) 

( <I I ) 

(42) 

K aHan orH'IHOii c HCTeMe ypasHeHHii npHBOllHTC!l (34), np11 :::>TOM BMeCTO n apaMeTp a A 

soi!neT napaMeTp 

2 
(43) 

npH Bbl 'IHCHeH HH A y4TeHo, 4TO K 
2 = 1 • . 

Bee p eweHH!l ypa sHe Hifii sHna ( 41) MO>KH O Bhlp83 HT b qe p ea nsa nHH eiiHo HeaasHcH-

MhiX peweHKH, K OTOpbiMK stensuo TcSI ¢ yHKUHK YHTTe Kepa :v •• ,.. (p) II IY -•·1' (-p ). 

T a KHM o6 paaoM , HanpHMep, o6wee peweHHe n n !l R, 6yneT HM e Tb BHll npH 

p < w b 
2 

0 

r ne c 
I 

R c 
I - 10 

C :1 npOH3B OnbHbl8 llOCTOstHHble, 

np11 p > "' 0 

(pi + C
2 

w_A, t _ v. (-pJ, 

b. 

R1 = D1 *>:. _f.__y, (p) + D2 lt-A, L -f.PJ. 

( 44) 

(45) 

_ 2 2 

Y'IHTbi BB<J, 'ITO R
1 

11 R
2

cs!l38Hbl coOTHOWeH H!lMH (33) HnH ( 34), COOTBeTCTBY IOLU Ce 

peweHHe .anH R
2 

nonyqaeM a BH.a.e 

R 
2 

npH p <S_ w
0 

b 

10 

~~ 
K p + p 

0 • 

• K p - p 
C

1 
W p ( p ) - I - ...:JL y;-" (; 2 

A+10, - 2 h w 
2 0 

npH 
2 

p > "'o b 

(4 6 ) 

2h w
0
10 

D W ( ) · " Po-P 
+ _p 1 J.+\1, .i_ P -I ----"--"',.- D 2 1t J ~· ' _e_ ( - p ), 

Po 2 2h "'oiO n 2 
('17 ) 

R = 
K 

x) B Ka~noi! H3 o6nac Tex 0 < < b b ·A ( ) = .., r ; < r , rn e • r 
pallHBH bHbl e ypasHeH H!l 2-ro nop11n.Za c';snanaJOT c ypasHeHHSIMH 

1.{ 8C THUht a n oc To~HHOM MarHHTHOM none , eM . I 1 I . 

7 
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rJ pOH 3BOnbHble II OC TOSIHHbl e C C 2 H D 1 , D 2 non>t<Hhl 6b1Tb Bb16paH hl a cooTB e T-

CTBIIII C rp8HK4HbiMII yCOOBHHMII (29), (30) K y c nOBKeM Henpe pb!BHOCTK peweHHH B TO'!Ke 

p =w 
0 

npK 

b1 

p .. 

V1 3 ycnoBHSI ( 30) c y 'l eTOM ac HMIITOTH'l ec Koro noaeneHKH cj:JyHKUKl! YKTTe Kepa 

/2/ 
(c:". ) c ne::ty•n, 'H O !)1 = 0 • flpK p .. 0 o6a peweHHSI wk,l' ( p ) 

" IV·k·l' ( · p) HM e io T oco6eHHOCTb. flo3TOMY noc TORHH bi e c, " C .? cnenyeT Bbi6paTb 

T BK, •IT06bl p ewe1111H (40), (4 1 ) Bbip8)!(8flKCb 4epe3 TpeTbiO cP YHKUKIO YKTTeKepa Mk,l' (p) 1 

KOTopaH cTpeMKTCH K HyniO npH p .. 0 • B pe3 ynbT8Te, p e w e HKe a o6nacTH p :':: w 0 b
1 

npe.acTaanSi eTcR e BH.ae 

R=GM e (p) 
t A,,. y. 

R2 = G K Po- P. 

2 h "'"" e a 

M A+Y, ,_L ( p) , 

rll.e G - nocTORHH BR. 

1 

V1 3 y c nOBHl! He npepbiBHOCTH pew e HH H 11pH p = W O b 

G 

1 
G U >.,1. ·II ( b w

0
) = D 

1 

K Po - P. U 2 
2h w"f A+\\,L(b "') 

0 2 0 

IVA. L.,. ( b2 "'0 ) 
2 

D 
1 

2 h II 
"'o 

K p + p 
0 

1 

nonyttaeTCR 

2 

W>. +
11

, r_ ( b w 0 ), 
2 

(4 8 ) 

(49) 

(50) 

Pa3nenHB on Ho H3 ypaaHeH HII (50) HB npyroe , nony'IKM ypaaHe HHe, onpenenHIOWee 

cneKTp: 

2 

/.fA, i . y,{ b 
2 

"'o) IVA +1\ • .ff b "'o)-
2 

( K Po - p • ) ( K p Q + p 
X 

2 4 h 
2 

"' e 

X U 2 
A +v., .!'._ ( b 

2 

( >. 

2 

w 0 )Tt,;.,_f__£b "'o 
2 

2 2 

~ 
4h "' 

0 

>. 
2 

0 

0 

2 - 2 
p - p 

..:...JL-.:__ 

.4 h "'0 

(51) 

2 

1 2 2 • 
T aKHM o6pa3oM napaMeTp p

0 
= c;--1 E - m c , onpenenH IOWHII cneKTp, ynoan eTao-

pReT TpBHCUeH,neHTHOMY ypBBHeHHIO (51). flocne onpeneneHHH p OtlH8 H3 llOCTOHHHbiX 
0 

G HnH D1 Bb!pa)!(aeTCH qe p e3 npyry10 H noc n en""" HBXOtlHTCH H3 ycnoaHA HOpMHpOBKK. 

BaKny c no)!(HOC TH TpaucueuneHTHoro ypaaKeHHH (51), paccMOTpHM TOnbKO OtlHH 

'18CTHbiA cnyqaA e r o pe w e HHH, COOTBeTCTBYIOWKA 

rHH' p 2 - p.2 H 600bWOMY 83 HMyT8flbHOMy 110010 
0 • 

HMbl HBCTOnbKO Be nHK B, 'fT.O 

8 

6onbWHM aHa'feHHRM 'nonepequoA 3Hep

·\ , KOr,n a rny6HH8 llOTeHUKBflbHOl! 

i 

r 

npll'!eM 

B enH'IHHa e npennonara 
- 1 

'ITO A J I A I » b "'0 > 

YHTTeKepa nn" 6onbWH> 

ytteCTb 1 l.fTO A RBnH e' 

>KeHHe .nnsr !~ k , I' ( P) 

no cpaaHeHHIO c A, lA I 

f_ ,, 

(Kp 

(54) CBOtlH tC!I K ypBBHei 

rne 

tg f) = 

0TCIO tlB 

r.ae n uenoe, Rn~c 

..; p2- p 
0 ' 

B enK'IHH a 0 HBnHeTcH <P. 

HWM yp8BH9HH 9M OTHOCHTe 

a 

K • p
2

• TaK KBK 

~ =:: 2 , T O OKOHI.f.BTeJ 
TT 

MO>KHO Cl.fHT8Tb 

v p2- p2 
0 



D
2 

aon* Hbi 6biTb aw6paHbl a cooTaeT

nosHeM Hen pepblBH OCTH p9W 9HHH B TOYK9 

THYecKoro noseneHHH <PYHKUHA YHTT et<epa 

• rlpH p .. 0 o6a peweHHll IV ( p ) 
k,p. 

lOeTOliHHble C1 H C .? e n e,ayeT Bbi6p8Tb 

1e 3 Tpe T b!O cj:lyH KUK IO Y>~TTeKepa .If •· p. ( P) 1 
2 

rnbTaTe, p ewe HK e B o6naeTK P :S w o b 

o= w 
0 

1 

b 

( b 1 w 
0 

nonyqaeTel! 

(48) 

(49) 

(50) 

roe, nonyttHM ypaaHeHHe, onpe.a.ensuowee 

Po- P,) ( K Po + p 
X 

4 h 2 w f 

u 
0 

0 

0 

2 - 1 

~ 
.4 h "' 0 

(51) 

2 

• onpe.a.ensuoLUKA c neKTp, y.n osneTso-

! onpe.a.eneHIHl p O.O.HB Ha llOCTOSIHHbiX .. 

0 

~OHHH HBXOOKTCSI H3 ycnOBKA HOpMHpOBKH. 

HeKKII (51), paeeMOTpKM TOilbKO O.OKK 

60nblliKM aH8'-19HHSIM 'nonepettHOA 3Hep

n!O •\ , KOr.aa rny6KK8 UOTeKUHBnbKOl! 

f 

t 
l 

o' 
0 

1 
0 

2 
p

2 
- ( P, + + A

0 
) < 0, 

0 

I » 1 • 

(52) 

(53) 

B e nH'IHK8 f n p e.a n onaraeTel! He O'leHb 6onbW Ol!. npu 9 THX yen oB HIIX, n p e.anon a r al! ewe, 
- 1 

'ITO A1 I A I >> b w > 1 , MO>IO!O Kenonb30B8Tb aeHMUTOTH'IeeKHe cj:lopM yn bi .an11 cj:lyHK UHl! 
0 - /3/ 

YIITTeKep a .an~ 6onbWHX 3H8 '1 eHHl! l!K.OeKea A, I A I (eM. ). npl! 9 T OM He06XO.lli!MO 

no epasHeHHIO e 

SJBnst e Tcst oTpHuaTenbHhiM '-IH Cn oM . Y'-IHThlBBSI, '-ITO aCHMnTOTHtJecKoe Bbtpa

( p) B Ut!pSOM UOpii.OKe He 38BHei!T OT IIH.OeKe8 p. 11, npeHe6perall \'1 

A1 lA I , MO)KHO noene eoKpaw e HHl! np11seeTK (51) K s 11.ay: 

_i_ 1 y,cos 
2 

cos 
1-1 

[2(Aw) b-.0L 
0 2 

1T 

4 

(54) 

o. 

(54) eSO.ll ll rei! K ypasHeHI! IO 

r.ae 

0Te!O .08 

r.ae n uenoe, HnH: 

...; 

Co s [ 2 ( A 
1-1 

"'o ) b 

tg O ~ (Kpo-p,)( "Po+P 
4h w 

0 

y, 
2 (A w ) b ~ n 1T 

0 

p1- p2- 2 h2 
w rrh 

0 0 b 

f 1T + 1T + 
- 2- -:4 e I m o, (55) 

· I-I 

I . (56) 2 

+ 1T- _!!_ - 0 ' 2 4 
(57) 

[ n + - •;. - e I 2 1T (58) 

B e nK'IHHa 0 RBnReTeR cj:lyHKuHel! OT p
0 

, no9 TOMy (58) T8K)Ke I!SnReTeR Tpa He u e H.aettT

H bJM yp8BH9HH9M OTHO C HT9 nbHO p
0 

• 0HO .089T 38BHCHMOCTb P
0 

OT KB8HTOBblX '-IHC e n n , 

K TaK K B K KBBHTOB bte qHcn a n f seni!KII no ep8SHeHI!IO e e!li!HI!Uel! , 

a e 
ypasHeHI!eM .an11 onpeneneHI!II P

0 

~ 2 , T O OKOH'I8TenbHbi.M npH61li!)KeHHbiM 
1T 

MO.>KHO C1.fHT8T b 

ll(n +!_ " 
b 2 .4 (59) ...; p2- p2 - 2h w 

0 0 
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B TBKOlt ¢opMe, OLlHBKO, 3BBHCHMOCTb 3HepreTHqecKHX ypOBHel OT Cll HH OBOfi n e p e MeHHOA 

K He npORBllR8TCR. 

Ill • l-1 3 npHeenehHOro · BbiWe MO>KHO cnen aTb BbiBOLlbi. 

B o6weM cnyqae BHHToeoro M BrHHTHor o nom• (c npoH3BOilbHOA 3BBHCHMOCTbiO A 0 

A z OT ) COCTO!IHHB 'tBCTHUbl MO)I{H O XBpBKTepH30BBTb: onp eneneHHbiM 3Ha q eHHeM 3Hep-

rHH E , npononbHbiM HMnynbCOM pz , n p oeKu Helt Ha oc b (Oz) nonHO("'O MOM8HT8 KOllH-

Y8CTB8 LlBH>K8HHR jz H OpH8HT8UH8A: COH H 8 00 OTHOW8HHIO K H80p8Bl18HHJO KHH8Tl.PI8CKO

ro HMnynbca q ac T I!Ubi . B TBKOM cnyqae peweHHe ypaeHeHH!I .llHpaKa C BOLlHTC!I K peweHHIO 

paLlHBilbHbiX ypaeHeHH A - CHCTeMe neyx ypaeHeHH lt I-re nop!!LlKa • 

.lJ.n11 pBCCMOTpeHHOrO q aC TH OrO C/lyqa!l BHHTOBOro TIOil!l, 11pH61!H3HT9 /lbHO OTI HCbiBBIOWe-

ro M8rH HTH08 00118 CT86Hll H3 HpOB8HH OrO 3 11 8KTp OHHOrO ny"f.K8 1 nonyqeHH08 TOYH08 peW8HH8 

p8LlH8llbHbiX yp8BH8HHA 00K83 biB88T, "'TO "'nonep81.J:H 08 LlBH>K8HHe' 1.J8CTHUbl MO>K8T 6biTb 

onpe.a.eneHO C OOMOWbiO LlBYX LlHCKp 8THbiX nap8M8Tp0B - KB8HTOB0("'0 1.fHC11 8 , CBR38HH0("'0 

C p8LlH8llbHbiMH K011868HHS1MH H KB8HT080("'0 'IHC11 8, CBR38HHOro C 83i.JMyT8llbHbiM ,OB H >Ke

HHeM , non yqeHHbl9 BO/lHOBbl9 ¢yHKUHH MOryT 6biTb HCI1 0 1lb30 BBH bl Ll/1!1 BbJ'{HC/lBHH!I pa3-

/lH '{HblX ¢H3H '{SCKHX 3¢¢eKTOB, HBnpHMep, CTI9KTpa H3/lyqeH H'l 3 119KTpOH B B nyqKe, pac-

CMOTp 8HHR 38Ll8YH p8CC8RHHR 3118KTpOHOB H T.Ll. 

B 3BKI!JOqeH H e aeTop Bbipa)i{aeT 6naronapHOCTb M.n. V1oeHOeHqy 3B none3Hbie o6cy)l{ -

Ll8HlHI. 
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