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1.8BBll9HH9 

Ill 
KaK H3B9CTHO, (eM,, HanpHMBp, ) B o6'beMHOM nyCTOM pe30HaTope MOryT 

cymeCTBOBaTb CT051'1119 aneKTpOMarHHTHblB BOnHbl C onpelleneHHOll '!:aCTOTOll () O 1 

y.llOBn9TBOp5110lll9ll ycnOBHIO: 

('!2 
0 

cl 
kl+)(l ( 1 ) 

B aTOM paseHCTBe C - CKOpOCTb CBeTaj k - BonHOBOB 'IHCnO KOne6aHHll B 

z -aanpasneaaa, )( - BOnHOBOB 'IHCnO KOne6aHBII B r -RanpaBneHHH, none 

nycToro peaoHaTopa MOlKHO npellCTaBHTb cynepn03HUHell E - 11 H -Bona. Llnc11 
>. ... 

E -BOnH )(= b , rlle A
118

- KO~~Hb ypaBH9HHII ~ 11 (A 118 ).,0 II k""mii'/L, 

m .. o, L2, .••••• Lln11 H - sonH )( • ~ , rlle >. '
118 

, B CBOIO oq:epellb, KopeHb 

ypaBH9HHII ·~· ( >.' ) .. 0 , a k .. (2m+l)II'/2L, m .. 0, 1.2, •• 2 L - llnRHa 
11 11. 

pe30HaTOpa, b -ero pallHyC, J1Hll9KC <ilYHKUHH 6ecceng COBOallaeT C HOMepOM MOllbl 

KOne6aHHll B a3HMyTanbHOM HanpasneHHH, 8bi6paaa UHnHHllpii'IBCKall CHCTeMa KOOp

.llHHaT, UeHTp KOTOpOll COBOallaeT C reOM9TpH'I9CKHM U9HTpOM pe30HaTOpa, a OCb 

Z aanpasneaa BllOnb ero o6paayiOmell. Tenepb npellCTaBHM, 'ITO B 3TOT peao-

HaTOp fi0M9lll9H Kpyrnbill KOnbUBBOll TOK 

eN 
P

0
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2
-- JlOCTaTO'IHO Mana, a HMBHHO: 
II' ro 

N e2 1 

211'ro m
0

c 2 Yo 

J 6 • p O C {3 6 O 1 nnOTHOCTb 3ap51Jla 

8 r
0 In--.-« 1, 

I (2) 

8 - Manbill pallHYC KOnbUa, r 0 
6onbWOll pallHYC KOnbUa; y = ( 1- {3: ) -l/2 

0 110 

COOTBBTCTBBHHO, e H m0 - BenH'IHHa 3ap!llla H ero Macca fiOKOSI, 
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Ope.ononaraSI ycnoaHe (2) BhinOnHeHHbiM, 6y.oeM C'IHTaTb, 'ITO co6cTaeHHoe no

ne KOnbna cymecTaeHHO He H3MeHHno none nycToro pe3oHaTopa. no.o co6cTBeHHbiM 

noneM KOnbUa cne.oyeT nOHHMaTb none KOnbUa B CTaUHOHapHOM COCTOSIHHH nniDC none 

OT B03HHKWHX B HeM no KaKHM-TO npH'IHHaM 'napa3HTHblX' nnOTHOCTeliTbKa H 3apSI

,ll8. (B 'laCTHOCTH, CBOII:M npOHCXOlK,lleHHeM nocne,llHHe MOryT 6blTb 06SI38Hbl B3aHMO

.oel!CTBHeM nonS! CTBUHOHapHOro KOnbUa C C06CTBeHHblM noneM pe30H8TOpa). 

113 nocne.oyiDmero 6y.oeT BH.OHO, 'ITO rnaaHyiD ponb a noae.oeHHH nyqKa 6y.oyT 

&rpaTb HMSHHO nOnS! 'napa3HTHbiX' nnOTHOCTell, 

OoSICHHM yTaepJK.oeuae o uecywecTaeHHOM H3MeHeHRH nong pe3oHaTopa. Cqa

TaeTCSI, 'ITO BnHSIHII:e nonell KOnbUB CBSJJOCb TOnbKO K H3MSH9HHID C06CTB9HHOll 'IBC-

TOTbl pe3oHaTopa, a npocTpaHCTBeHHOe pacnpe.oeneuae nong ocTanocb TeM JKe ca

MblM. HRlKe 11:3 o6mero BH,lla .llHCnepCHOHHOrO ypaBHSHHSI 6y.OeT HCH01 'ITO B Jlii:HeliHOM 

npa6naJKeHHH nb napaMeTpy ManoCTH (2) Mbl anpaae C'IHTaTb npocTpaHCTBeHHoe 

pacnpe.oeneuae nonH uarpy»<eHHoro pe3oaaTopa HSH3MeHHblM, 

B3aaMo.oellcTaHe nonell "napa:lHTHbiX" nnoTHOCTell c noneM pe30HaTopa, 'laCTo

Ta KOTOporo H3MeHHJ1aCb, MOJKeT IlpHBGCTH K yaenH'ISHHID 3THX nJJOTHOCTefi. B 3TOM 

cnyqae Mbl 6y.OeM HMeTh ,lleJJO C HeyCTOH'IHBOCTbiO ny'IKa (.OJJH Onpe.oeneHI!OCTH 

aneKTpOHHOro) 1 CBSI3aHHOrO C C06CTB6Hl!OH 'laCTOTOH pe3oHaTOpa, 

B ,llaJJbHeHWeM, KpOMe HepaaeHCTBa (2) 1 Mbl 6y.OeM HCnOnh30B8Th HepaaeH-

CTBB 

a « (3a) 

X 

a« -k. (36) 

BbmOnHeHHe HepaBeHCTB {3) n03BOJlii:T HBM C'IHTaTb KonbUO 6eCKOHe'IHO TOHKIIM, a 

pe3ynhTaThl pacnpOCTpaHHTb Ha TOp C MaJJhlM pa.oayCOM a 
x) 

2. Oony'leHHe ,llHCnepCHOHHOrO ypaBHeHHH 

C<j>opMynapoaaHHbie npe.ononoJKeHHH no3BOnHIDT pewaTh nocTaaneHHyio 3a.oaqy 

BapHaUHOHHblM MeTO,llOM. 0CHOBHble llpHHUHllbl 3TOrO MeTO,lla H COOTBeTCTByJOmaSI 

/2/ 
naTepaTypa npaae.oeHbi a pa60Te • 

x) 
Ycnoaue {36) o6SI3aTenhHO TOJJbKO .onSI ~tonbua. Opa paccMOTpeHHH E -cnoSI 

ero He cymeCTayeT, 

4 

I, i 

~·· 

Hanp!IJKeHHOCTb aneKTPB'IeCKoro non11 t , c03.oaaaeMaSI napa3BTHhiMH nnOT-

~ - . 
HOCT!IMH TOK8 j H 3apSI.Qa p , HBXO,llHTCSI 11:3 ypaBHeHHH 

-.. 
.: a•i 1 a•i 

V E + --+------
P az 1 rl at 1 

-a•i 
·--

c1 a t• 

.. .. 
4, _a_J~ + 4, grad P · 

-c- at 

j R p CB!I38Hbl ypaBHSHHSM HenpepbiBHOCTH 

.. 
r.oe no.o l 

: a P 
div l + -- = 0, at 

cne.oyeT llOHHMaTb: 

.. .. 
j- , • p 0 ~ + ,8 ( p ; e• p v8 ) + , p v 

• 0 0 • 0 • 

{4) 

{5) 

{6) 

npa Han&CaHHB {6) npe.ononaranoCb1 'ITO B CTSUHOHapHOM COCTO!IHBH KOJlhUO HMSeT .. .. 
pacnpe.oeneRHe 'laCTHU C llJJOTHOCThiO p ( f , Z ) B CKOpOCTb 'laCTBU V • t V , a o 8 8a · 
nycTh p ( r' z) - t1 ( z) B ( r - r ) • npz B03MymeHB!IX B .KoJlhne .onSI KalK-

a o a 
.OOA qaCTHUbl MOlKHO HanHCaTb COOTBeTCTByJOmHe e ( 8, Z, t ) 1 'lj ( 8, Z 1 t), (( 8, II 1 t ), 

e - HMeeT CMblCn CMemeHHH pa.oHanbHOA KOOp.OBH8Tbl 1 

'laCTBUbl no 83HMYTY OT paBROBSCHO:II, apamaromel!C!I C 'laCTOTOll 

ru 
a 

vh 

r o 

eH.
0
(r

0
) 

m o c yo 

" 
- cMemeaae 

{7) 

( - I -8811 KOOp.OHRaTa B03Mymeaaoll 'laCTHUbl, Pacnpe.oeneuae nnOTROCTB TaKo-

ro o6pa30BaRB!I MOlKHO npe.OCTaBHTb B BH.Oe: 

p·( r • z • 8 ' t ) - t1 ( 8 • I • t ) B [ r - r - e ( 8 • z • t ) 1 • 
0 

Pa.oHyc-aeKTOP KaJK,Ooll 'laCTHUbl 3anacblaaeTc!l a aa.oe: .. .. ... .. 
R • (ro +OP,o+ "'8o+(t.,' 

.. .. .. 

{8) 

{9) 

t ro • t 8o • t •O - OpTbi TO'IKH, B KOTOpOll HaXO.llBTCSI H9B03MymeHR8!1 CT8UHORap-

11811 'laCTHU8 B MOMSRT BpeMSRB • noaHMa!l no.o ( , '1/ , e nepeMeRJlbie 3Anepa, 
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MOlKHO DOCTpOHTb l'Hllp0JlHH8MH'Ie.fK11e CKOpOCTH H YCKOpeHHll
1 

CBli38Tb B nHHeHHOM ... 
npu6nnlKeHHH p., p- p 

0 
H V '1epe3 ypaBHeKHe Henpepb!BHOCTB (5) H HSDH-

CaT& CHCTeMy ypaBHeHHH JlBHlKeHHH, KoHe'!Kblll peayn&TaT HMeeT BH)l: 

.. 1 1 a" a, 
p .. - u ( ~ ( + - -- + ____._) 8 ( r- r ) -' u 8 '( r- r ). 

0 r 0 ro a() a 'Z 0 0 0 

.. u 
0 

( 8 ( r- r 
0

),. 

a" j eq --8(r-r )-q cu o o at o o .; 8'(r-r )-u-Rcu r 8(r-r ), 
o ·~a'Z o o ~ 

- q '8(r-r
0

), • 

2 2 2 
'+(11

2
-y lcu (-y cu~ 

0 0 0 0 
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(E 

e 
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'I +"' t- e 
0 ' yo m o 

E (), 

.. e .. ~~~~ 

, .. _(E. -cu
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yo m o 

/3-5/ Bonee DOJlpo6aoe npe.QcTaaneaue o6 annapaTe BhiBOJla (10) MOlKHO nony'IHTb 113 

d a a 2 r aH 
To'!Ka B (10) oaaa'laeT -~ -- + cu --•v ~ 1--11----• I . CHCTeMa (10) 

d t at o ao H • a r r= r 
0 

H yp8BHeHHe 

.. ... 
rot E 

... 
aH 

.,_ ------
c at 

D03BOnliiOT npaByiO .'laCTb (4) TaKlKe Bblp83HTb '!epe3 COCTaBnliiOUlHe 

3T0l'O Dpe)lCT8BliM BCe IIHTepecyiOUlHe K8C BenH'IHKbl B BH)le: 
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.. ... 
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1j 
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.. 
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.. 
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.. ... 
H (r) 

C't.l, ft 't 

fcu,n,t 

"'1 cu, n, t 

' cu' ft, k 

... 1 ' 

(12) 

noJlCT8BHM p H j H3 (10) B (4)
1 

YMKOlKIIM el'o Han e-!t z 
H npOHHTel'ptl-

pyeM no dz OT Hynll JlO 2L • Bocnon&ayeMCH (12). nony'IHM: 

.. 
v'[ 

r cu,n,k 
"'2 n2 : 

(r)+(------k )E (r) .. 
c 2 r2 cu,n,k 

=4w Y 
t 

' FH' I 
J•l 

j ~ 1 COOTBeTCTByeT f 

KoaljlljluuHeHThi a 
1 

( 
alfl 

r [a ( +a 11 +a ' 
J l( cu, n,t J1] cu, n,t J( c.>, n, t 

" 2 - (J, a j • 3 COOTBeTCTByeT Z 

a 
1 

( cne.QyiOUlHe: 

a.~ 
-- ._1 __ 

c2 
p cu 8 ( r- r ) - -

1
- 8 ' ( r- r ) - 8 " ( r- r ) 

1 o r o o 
0 
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1

-
0
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r 'I r 

0 
o 
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0 

) 1 
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0 
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1
-"-8'(r-r )
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2 2 
ru n 

a "' • -· -- 8 ( r - r ) + -- 8 ( r - r ), 
1117 c 2 o r 2 o 

0 

nk ' 

ae' .. -· -- 8 ( r - r ) - k ' 8 ' ( r - r ) , 
r o o 

0 

i k ' 
ae•---8(r-r)-k'8'(r-r) 
·~ r G o ' 

0 

k'n 
a e---8(r-r 

•17 r 
0 

) . 
0 

a ,..--~8(r-r ) + k'
2
8(r-r ), 

•.. c 2 0 o 

F 
k t. 2L 

P•ru-ncu
0

, 

2L 

f 
0 

(I ( z ) 
0 

l(k-t ·,. 
e d z . 

£ cu,n,k HBIIHroTCH ~YHKUHHMH TOIIbKO , 3TH ~YHKUHH MO*HO npe~CT8BHTb p83-

IIO*eHHHMH 

.. .. 
E (r) .. ! 

cu,n, k 
8 

.. 
X R ( r) , 

• • ( 15) 

.. 
X • - KoscjMpauaeHT&I paano*eHHH, a R ( r) C'IHTaeM B3BeCTHbiMH, nocKon&xy Mbi 

• .. /1/ 
npe~no*HIIH HeH3MeHHOCTb pa~allbHOro pacnpe~eneHBH nong. R • ( r) HMeroT BH~ 

.Qng E - BOIIHbi .Qng H -BOIIHbl 

Rr •--..!.!._ ~· <xr) • )( ll 

ncu R g <x r) 
·ll 

( 16) 
• c r )( 2 

R6 .. ~ § <xr> 
)( 2 r ll R 

6 
.. ~ 5' (X l't') 

• c)( ll 

R • -~ ( )( r) 
• ll 

• 
R • • 0 

8 

Hcnon&3yH (15) H ypaaaeHHH ~BH*eHl!H (10), nony'!HM: 

rile 

I 2 .. cu 
2 

n2 -+ 
X ,[V R •(r)+(-----k )R ,(r)], 

8 r • c2 r2 .11 • 

•- 4rr ! 
• ', t, 

1 3 
X ,F ,---I 

a k k p 2 p 2 J•I 
r 

J fx +x p+ '< P2 l. 
OJ I J 2J I 

I 

2 2 2 
p •P -v cu 

I. 

)( 0 J 

e ru 2 • 

o. R •(ro), -- . 
m 0 Y o 

• a 
117 

e r a 6 
)( .. (a J: p + i cu a ) --- [ p R ,( r ) + i cu - r R ,( r ) J ] -

IJ J~o • HI mo Yo"' • o o iJr •. •=•o 

_ i cu 
0 
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1
.; 

e 

e 

m o Yo 

6 
R

8
,(r

0
), 

( 17) 

)( 21 .. al17 
3 

m o Yo 

6 e 
R

8
,(r

0
)+a

1
( 

• 6 
[ p R ,( r) - (<) r k' R , ( r) ] • 

a 0 DO • tf 
moyrcu 

YM.HOlKHM paaeHCTBO (17) Ha R
8 
(r) rd r H npoHHTerpHpyeM OT uynH ao b , C Y'l• ... 

TOM OpTOrOH8IIbHOCTH tPYHKIIHH R 
8 

( r) 

b .. .. 
J R (r)R .(r)rdrosM8 , , 

• • •• 

M • 

H3 (17) cneayeT ypaaaeHHe: 

g 

b2cu2 

c 2 )(2 
n+l()(), 

(Is; 



X 
"'•-o• 

c• 
4rr 

I 
FU, b - J I 

X ,--- ( rdr I R ,(r) [x +)( P+)( P 1(19) 
M , , a p 2 pI o J•l a OJ 1J 1J l • ,t l 

• 

BbipalKeaae ( 19) npeD.CTasnseT 8lii'e6paa'lecxyiO caCTeMy ypasaeaall: D.ltH onpe

D.eneaas xoaljxllauaeHTOB X • • Tax KaK CHCTeMa OD.HOPOD.Ha, To D.n!! cymecTsosaHHH 

H8TpHBH8ltbHOI'O peweHHSI Heo6XOD.HMO DpapaBHSITb 0Dp8D.8l1HT8ltb STOll: CHCT8Mhl K Hy

ltiO, Mbi nony'IHM D.acnepcaoHaoe ypasHeHae, A11anaa onpeD.enaTenH cacTeMhl ( 19) s 

o6we M BHD.8 38TpyD.HHT8lt8H, 0D.H8KO STO MOlKHO C.ll8lt8Tb DpH6liH3HT8ltbHO, DOllbay

SICb pe30H8HCHbiM X8p8XT8pOM HSKOTOphlX 'll18HOB PH.Il8 B npasoll: '18CTH (19) B TaM, 

qTo BC!I np8B8H qacTb DpODOpUHOH8ltbH8 M8ltOMy D8p8M8Tpy 38ll8'1H - DnOTHOCTH 

ny'IKa. 

2. Aaanaa D.HcnepcaoHaoro ypaeaeaaH 

nocxon&Ky npaeaH qacT& (19) nponopuaoaan&aa ManoMy napaMeTpy, TO Mhl 

MOlKeM C'IHT8Tb 0 'ITO B nepDOM npH6ltHlK8HHH AI ., Re AI + i lm 6.1 

li 
, r.ae ReO •Reto~ 

a--«1 (8elmA~) 
ReAl , ::iha lKe nponopUHOH8ltbHOCTb .IIOK83b!B88T npaBHltbHOCTb .. 

npeD.nonolKeHaH o aeaaMeaaocTB e naaeliaoM npa6naJKeaaa cjlyaxuall: R • (r) • Co6-

CTB8HHyiO qaCTOTY pe30H8TOpa npeD.CTBBHM B BH.Ile: 

i o-o Cl+-l, 
0 Q 

Re 0 • P 0 , a Q - .ao6pOTaocTb peaoaaTOJB, 

(20) 

CqaTaeM Q » 1 , qTo6hl He aapywanocb ycnosae pacnpoCTpaaeH.IIH ( 1). 11Tax, 

ReAI•Oo Ho .ami xaJKD.oro AI cymecTsyeT onpeD.eneHHhlll: 11a6op sonao-

BbiX qacen k ', )(' ( K&IC cjlyRKUBH S ' ) , B TO Bp8MSI K81t llltSI K&lK.IIOI'O P. I cy

IUSCTByeT co6cTeean&Iil aa6op 'IRCen k ··, x ( KaK cjlyHKUBSI s ) • OTciO.aa cne-

D.YST, 'ITO ycnosae pe30HSIJC8 Re 6.1 .. n 0 8BTOM8TB'I8CKB Bbi6BpAeT BOOHY C '18C-

TOTOli, 61IH3KOH K () O , a onpeD.eneHH&IM aa6opoM k ' .. k B )('• )( ('ITO 03-

H8'18eT S '• S ) , 3TO D.BeT 1Ip8BO OCT8BltSITb BM8CTO .IIBOli:HOli CyMMhl B ( 19) TOltb-

KO OllHH 'IIISH C k,- k H s '• s • Kax nerxo YBHD.eTb, paseacTBa Re cu .. 0 
0 

HSD.OCTaTO'IHO D.llll peaoaaaca; aeo6XOD.BMO ycnoeae 0 
0 

• 

pI ; - lJ I ) BltB (} = ( ft + y ) 6.1 ( DpH pI::; + 2 iII 6.1 /) 
o - a 1 _ a 

(npa aToM n ru o 

) • C'IHT8!1 B M8lthlM 

10 

napaMeTpOM B D0ltb3Yl!Cb MBTOD.OM DOCII8D.OB8T8ltbHbiX DpH61IHlK8HIIll, DOliY'I.IIM lllt!l 

peaoaaaca 0 0 .. a cu 0 

2 n AI 
li (li--1

-):

Q 

BHKpeMeHT: 

2 i" c2 Ftt b 
--- 3 n cu -M-- frdr I 

0 0 J• I 

(21) 1 C-rx +x )RJ(r) 
p OJ 2J • 

I 

npH 3TOM B DpSBOll: 'IBCTH Cne.ayeT C'IHT8Tb p eo 0 

HSRCS {) O "' ( D:!: II) AI O COOTBBTCTBeHHO HMeeM: 

I 2 2 
P 

1 
• - 11 ru 

0 
• .llnH peso-

06,1 rrc
2

Fkk b 3 J 
li(li- --

0
-) =.:!: f r dr I ()( +P)( )R (r) (22) 

Q ~o<AI 2 
(a.! 11lp 2 M 0 l•l OJ IJ a 

0 

H 

. P .. + II "' . p I - 0 . 
- 0 

0co6oe MBCTO 38HHM88T Clty'ISli C II = 0, npa aTOM P "' pI H Mbl HM88M HH-

xpeMeHT 

4 nw 2irrc-Fkk b 
li ( li- ---0 ) = - r rdr 

Q aA1
0 

M 

3 J 
I )( R (r). 

OJ a 
J•l 

(23) 

113 (21 ), (22) H (23) BHD.HO, qTo 60l1bWHB rapMOHHKII B 83HMYTBllbHOM Hanpasne-

a "'o 
HHH --,. /) 

Q 
HMSIOT M8RbWH8 HHKp8M8HTbl, 'ISM M8llbl8, .llanee 6yD.eM paCCMBT

fttu 

pHBSTb TOltbKO Te rapMOHHKII, llll!l KOTOpbiX --i << li 
Q 

• 3To, KCTSTB, aaa6onee 

ODSCHbl8 rapMOHHKH, CHltbHO B3M8Hl!IOIUB8 cjlopMY ny'IKB, nonyqeHHS!I KapTHHS BMe-

aT nonay10 aaanoraiO c ny'IKOBbiM.II aeycToli'IHBOCTSIMH B nnaaMe. Ecna none nycToro 

p830HSTOpa CODOCTSBHTb C D0lt8M 6eCKOH8'1HOll: Dll83Mbl 0 a KOltbUO HltB CIIOll: C ny'I

KOM, Hli.YIUHM CKB03b aero, TO HHKpeMeHTY (21) 6y.aeT COOTB8TCTBOB8Tb ny'IKOBSSI 

HeyCTOli'IHBOCTb, CB!I38RH8SI C '18p6HKOBCKHM B38HMOD.6liCTBH8M qaCTHUbl C BOliROll, 

11HKp8M8HThl (22) CYTb paCIU6Dll8HHB pe30RSKCHOll: IIHHIIII 'lepeRKOBCKOI'O B3811M 

.aeli:CTBII!I B pe3yllbT8T8 8HOM8ltbHOI'O acjlcjleKTS .llonnnepa, npa II "' 0 DpOHCXOD.BT 

CIIH!IHB8 pe30HSHCRhlX IIIIHI!li H paCKS'IKS KOlt868RHll: C IIHKpeMeHTOm (23). 

'iacTOTa cu •· a Ql S!Blt!I8TC!I 'IBCTOTOll DpOD.OltbRbiX ( BllOltb 8 ) xone6aaall, 

B03HHK8IOIUHX B nyqxe, t{ 8CTOT8 Ql • (a~ II) W O - q&CTOTB nonepe'IRbiX KOII868HHJI, 

Ecna ae D.onycxaTb peaoaaaca 

BCe paBRO BIID.HO, 'ITO DpH p '" 0 

Q) C C06CTB8HBOli 'IBCTOTOll: pe30H8TOpa {) O , TO 

H P
1 

.. 0 Mhl DOlty'IHM aeyCTOli:'IHBOCTb, nepB8!1 
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• 
CBH38H8 C s¢lljleKTOM OTpHU8T9JlbHOM M8CCbl 0 B03HHK8JOUlHM B ny'IK9 0 BT0p8SI CBSI38H8 

C HCKpHBJl9HHSIMH KOJlbU9BOM ¢lopMbl THITS "oMeeK" H ')1{9JI06KOB", 

Opa 
V = 0 '18CT0Tbl nonepe'IHbiX H npOAOJlbHbiX KOJie6aHHM COBIT8Jl8IOT H no-

HBJl9HH9 HHKpeMeHT8 (23), ITO-BHJlHMOMY, CBSI38HO C AOITOJIHHT9JlbHbiM pe30H8HCOM 

M9)!<AY npOAOJlbHbiM H nonepe'IHblM ABI!)I{9HH9M '18CTHU, 

Ope)I{Ae 'leM nepei!Ta K aeTaJibHOMY aHaJia3y ljlopMyn 

THM, 'ITO BbiB9A9HHbili K09tP!\lliU119HT 

\21 ), (22) a (:.l3) 3aMe-

1 
2L 

""'2"'L! a 
0 

(z) d z F 
k k 

10K83biB89T, 'ITO HeT npHHUHITH8JlbHOil p83HHUbl B UOB9Jl9HHH TOHKOrO KOITbll8 HJIH 

E -CJIOSI, 
eN 

Ecn11 a ( z) ., S ( z) , TO F k k 
o 2" r o 

rae N - nonHoe 'IHCJIO 'IBCTHU B KOJibUe. Ecna 

eN 

1 2L, 
u ( z)., const l E - enol!), TO 

0 ' 

N Tenepb 'IHCJIO 'IBCTHU H8 9AHHHU9 JlJIHHbl CJIOSI, nocne 
Fk k c • HO 

2" r 
BbJITOJIHeHHll \cex onepaUHl! B (21), (22) H (:.!3) Mbl ITOJiy'IHM CJI9AYJOUlll9 Bblp8)1{9-

HHH: 

• 2 2 

s 
0 

21"eFkkc n 2 2 ) r k (J . 6 
( 2 - {3 1 1 o ) R ( r )[ R ( r

0 
) -

0 (--- -- + 2 • 11 • (25) 2 11 2 n 
m o y o M r o n cuo yo 

2 k r z( ) 
__L. R r 

---- • 0 2 n 
2 - {3 0 

2 
0 .. + 

2 
"ec Ftk (J 

[ n R 
0 

(r 

m y M r v 3 cu 2 ( n + v )2 

0 0 0 0 -· 

aR
6

(r) . 2R"(r)]x 
v • 11.,..-lv • o a r 0 + 

2r (J 2 22 2 
xl-iv 3 f3 R (r

0
)+R (r )[2n -(n+v) {3 + v(n+v){3 +nil]-

+ 0 • • 0 - 0 - 0- (26) 

-kr (n+v)R"(r}-2nllr 
a - • + o 

iiR~ (r) I :,2kr
0

11ro 

r=l'o 

iiR"( r) 
-"--1 ± 
iir r=r~R (l(r) 

2 • 
:!:_II(D:!:II) r,f3 0 --a-r rm r 

0 
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5 

8 = 

2 2 
2 i " e Fk kcu ~c n(2 - t? 0) (J 
-------- R ( r ) 

moyoMro 
0 (26) 

k r 
(J 2 0 " [R (r )------R (r )]. 
• o 2 -{32 n • o 

0 

()ueHIIM 1!HKp9M9HTbl JlJISI TOHKOrO KOJlbU8 ( C'II!T89M BbiiTOJIH9HHblM yCJIOBH9 (36)) 

npll II = I, {3 O ., 1 , .QeTanbHO HCCJieAyeM HHKpeMeHT (24), TBK KBK OH rrpH 9TOM 

MBKCI!M8Jl9H, CrreAy9T 38M9TI!Tb, 'ITO YCJIOBHe pacnpocTp8H9HHSI STHX BOJIH (1) HM99T 

BI!A: 

IIJIH 

!13 ITOJI0)1{1!T9JlbKOCTH 
2 

k 

2 
2 

n
2

f32 
X + k ,., 0 

k2 .. )(2[ 

cneJlyeT 

r2 
0 

2 2 
n {3 

0 

)( 2 r 2 
0 

n 2 {3 2 
0 

)( 2 < --::--
r 2 

0 

- 1] . 

(27) 

C HCITOJlb30BSHH9M (27) ITOJIY'I89M OU9HKY 
s 

AJlll (24) C 38Bbllll9HH9M 

0 3 
(--) 

(1)0 

.UnH 
13 N,. 10 , y 

0 
., 4, 

i1HKpeMeHTbl (25) 

"i 

"' r 2 0 

n 
().. _o_) 

... b 

e2N r2 lg 2 ( ) 1 0 n+t "-no -----n r 
m o c 2 y 2L b 2 f 2 ( .\' _o ) 

0 n "" b 

g2 
n+1 

( .\' ... 

AJlll E - BOJIH 

AJill H- BOJIH 

2 L .. 150 CM, 

r 
0 

-b- .. ~ 
8 -l 

n < 10, nonyqaeM __:::__.,J 0 

(28) 

.. (I) 

8H8Jl1!31!p0B8Tb ITOJlp06HO He HM9ElT CMbiCJI8 0 ITOCKgJlbKy OHH 

M9Hblll9 (28), i1HTepeCHO 38M9THTb CJI9AYJOUlee, J13 ( 16) BHAH0
0 

'ITO rrpaBaH '18CTb 

(1)2 2 
, T,e. --2-> x . EcnH C'IHTaTb, 'ITO pe-

e /25/ 18 
(~5) Jl9liCTBHT9JlbH8 BCerAa ITOKa )(

2 >0 

30H8HC8 C K8Mepoli HeT, TO p83Jl9Jli!B JieByJO 'IBCTb Ha , ITOJIY'IIIM 

HHKp9M9HTbl 

8 .. iT, rAe 

(n+ll)cu 0 (n+v)2cu2 
nonepe'IHbiX aeycToli'IHBOCTel! • Slcao, 'ITO npa - - O> t\ 

c2 
T - AOliCTBHT9JlbHO. 

0TCIOJl8 CJI9AyeT BblBOJl 06 YCTOli'IHBOCTII TBKIIX KOJie6aHHli B OTCYTCTBHe pe3o

H8HCa, Cl>opMyrra (26) ABeT HHKpeMeHT 60Jiblll9 (28), 0AHSKO He CJieAyeT 386biB8Tb
0 
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~ == 

I 
"" 

. 8 
'ITO OHa naeT npaBHllbHble 3Ha"leHHSl HHKpeMeHTa, ecnH TOnbKO ---«1. 3TO cu, 
"'HT, "'TO OHa cnpaaennaaa TOnbKO AnSI (B npHM8H8HHH K KOnbuy) nnOTHOCTea 

e 

m c 2 

0 

!.._ _1_ 11/5 « 1. 

2 L Yo 

3H8-

(29) 

Ycnoaaro (29) ynoaneTBOp!!IOT TOnbKO Manhle nnOTHOCTH. B HHOM cny"lae HYlKHO 6onee 

TmaTellbHO accnenoaaTb nacnepcaoHHOe ynpaaneHHe. TeM He MeHee aa paccMOTpeuuoro 

cnenyeT
1 

"'TO KOllbUO B M8I'HHTHOM none C V • 0 
6onee seycToa"'HBO no oTHome-

HH!O KO 'BCSIKHM THnaM B03MYIDeHH!I1 "leM KOnbUO B none C V • 1. 

B aaKnro"leHHe aaTop BbipaJKaeT 6ollbmyro npaauaTellbHOCTb B.l1. KypanKo aa 

ueHHble o6cyJKnesw:• npH BbmonseHHH pa60Tbi. 
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