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B · o6uteM_ cny'lae ypaBae.imSI llB:IDKeHHSI penSITHBHCTCKoro ny'IKa. 'laCTHil 

. HMeiOT ·BH/1 I: 

· J ( Jr .) ·. ·( JO )2 [ . JO · Jz ] 
- _Y- = r y - +rJ f +8 r- - s8 -Jt Jt ·. Jt ' z Jt Jt 

J ( 2 · d. 8 ) . [ f · ·· 8 J z 8 J r ] 
-J r y-J =TJ o+ ... -J - Z-J r t . t .'- t . t 

.!L(y~) =n[ E +Bo..!!!.....- B r ~], Jt · · Jt · ., z . . Jt · · ' Jt . 

(l). 

rile · . y · -· ~llopeHu-¢aKTop snei<TpoHoB, 
e . ~ 

TJ = - - OTHOIUeHHe 38pM_ a mo 
. ~neKTp~Ha K ero Macce noxog. 

llng ·npoMe>KyTO'IHbiX BbiKnallOK Yll06Ho -BBeCTH Hoayro nepeMeHHyro 

. J J 
y-=-, 

Jt J r 
· (ia) 

TOI'Il8 ypaBHeHH9: llBH>KeHH9:· npHHHMSIOT BHil: 

3 



·' 

·J2r J() .. 2 . J () J ~ 
-;:r- = r( -) +71 [yE +B r-- B __ z_] 
Jr Jr ., z J r · () Jr 

J ( 2 J () ) [ E B Jz B Jr, ] 
- r - =71 y () + -- - r cl r . cl r ' clr z cJ r . . (16) 

Jzz [ E B Jr B J() ] --=71 'Y + e-- r --J r 2 - z Jr r Jr 

By.r:teM· C'lHTaTb oTnH'lHbiMH . oT Hyng E. z H Bz - KOMnOHeHTbl 

BHemHero nonSI,. a TaK>Ke E, H · B () - KOMnoHeHTbi co6cTBeHHoro nong 

ny'!Ka. TiocneJiHHe B. npa6na>KeHHH Kpyrnoro ny'!Ka c paBHOMepHolt no ce'le

HHIO nnoTHOCTbl01 .r:tBHI'8IOlliei'OCSI npeHMyllleCTBeHHO B.r:tOnb OCH · Z ' ,HMeiO't' 

BHA: 

E - J ---..-- J 
277£. clz • -,-; Bo = 

OJt 

P.oJ 
217 

_.L 
r -

{2) 

B 9TH X· Bbipa>KeHHSIX J - TOK riy'IKa, . f 0 H p. 
0 

- .r:tHsneKTpH'lecKaSJ 

H M8I'HHTH8SI npOHHIIaeMOCTH BaKyyMa1 r - pa.r:tHyC ny'IK8o 

B napaKCHanhHOM npa6nH>KeHHH, HCnonbayg o6bi'lHyiO MeTO.r:tHKY, CHCTeMy 

Yp~BH9HHI1 ,(16) MOlKHO CBeCTH K BH.r:ty: 

cl 
2
r n 

2 
2 · 7J J [ 2 J ( cl z ) 

2 
] J - + .;J_.s • r = y - - - • -

cJ r 2 4 . z 
2 

cJ z · c2 clr r 
"fo Tr 

(8) 

TJ2 . aBz 2 J
2
z "lP.oJ I Jr 

,~ B • - r + --- = 71 E y + • - • "7:.'""" • 
If z az Jr2 z 2rr ·. r ur 

'4 

··,··-...... 

I • 

·~-· 

P 8CCMOTpHM HeKOTOp 

asz. 
I. --• 0; EJ az . 

Bropoe ypaBHeHHe 

2 
J z . E' 
-2- = 7J z ·Y clr . ' 

. . 7J . ·. 
rAe y = l + --r ( E z ·.z 

. t'Z.. r •. 
. nocne HeCnO>KHhiX Bbl 

K BH.r:ty: 

r.r:te 

cl
2
R . 2 ··~ -+II .R =-Je z R sl 

r • R=-, 
'o 

Bz 
vz =.21 

77•Ez e =- r =ArcbJ 
c 

113 {5) BH.r:tHOr 'ITO IJ 

sap~a HeOOXO.r:tHMO yBenH 

AHanHa ypaBHeHHSI { 

A •. PaccMoTpHM B oKp 

6aHHSI B03HHK8IOT B CHCTeMI 

'ITO KOs.!IJ!IJHIIHeHT npH • -f 
Ha pHc~ 1 .r:taHbi aHa~ 



( 16) 

- KOMllOHeHT:bi 

IT:bi co6cTseaaoro · nonsr 

paBHOMepaoA no ceqe

onb OCH · Z . ' 1 , HM9IO'r 

(2) 

flo - AHSneKTpHqecKa9 

cyqKa. 

Eiy'IO . MeTOAHKY 1 CHCT9My 

(8) 

Jr 
• "CCT • 

J 
l 

. l: 
I 

1' 

! 

l 
I 

. i 
--! 

.. -

PaccMOTpHM HeKOTOp:bre qacTH:bie cnyqaH pemeHHSI CHCTeM:bi · (3), 

a Bz · 
I. -.:..__ "" 0 · az I 

I'OJ l Jr· 
E >>-·-·~ 

z 2 "'Y r ar-

BTopoe ypaaa:ea:ue cucTeMbi (3) npHHHMaeT BHA: 

2 
J z . E 
Jr2 = 7J z ·Y , 

I • ' ~ ' 

( 4) .. 

7J 
rAe y = 1 + .-r ( E z •z + ¢0 ) • 3AeCb · ¢ 0 - noTeHUHan HH»<eKUHH. 

C.'l.. r • 
. Tiocne HeCnO»<H:biX BbiKnaAOK npHBOAHM nepBOe ypaBHeHHe CHCTeM:bi. (3) 

K BHAy: 

r 
R=-; 

'o 
v = 

z 

7J • E z 
' = - r = Arclt y • c 

(5) . 

c.J -.... 

f3= 

Ms (5) BHAH01 qTo AnSI orpa~HqeHHSI anHSIHHSI CHn npocTpaHCTBeaa:oro 

sap~Aa a:eo6xoAHMO yaennqHBaTb napaMeTp v z no cpaaaeHHJO c {3 

Aaanus ypaaaeHHSI (5) npoaeAeM B ABa sTana: 

·A •. PaccMoTpHM B oKpecTHOCTH aeKoTopoii ToqKH ~ .. ~ , KaKHe Kone-. ·. . . - -.- c 

6aHHSI B03HHK8IOT B CHCTeMe H K8KHMH 6yAyT H~ _aMnnHTYA:bi1 -cqHT8SI npH ST0¥1 .. 

~TO KOS.I}JI}JHUHeHT npH 

H a pH c. 1 AaH:bi 

..J_R B STOA Manofi OKpeCTHOCTH He MeHSieTCSI, 
2· 

saaqeHHSI aMnnHTyA npH pasnHqH:biX vi = lc y~ ~ z sb~c 

5 



1: 

l' ,, 

'I' r:, 

:i 
ii 
II· r 
[I 

.nnH HeKoTopbiX R0' Bn.nH01 'iTo ecnH 
. 2 l 
VJ < 2 TO <floKyCHpyiOIUaSI CH-

na. He.noPTaTO'iHa .nnH y.nepJKaHHH ny'iKa, BH.nHo TaKJKe1 'iTO npH 6onblliHX SHa

'ieHHHX v: npOHCXO.AHT "nepe<i>oKyCHpOBKa",. HallpHMep1 npH v: = 1,0 

H R; = 0, · nony~aeM. R = ~0 "'0,50 , T.e, cpe.nHHii pa.nHyc ny'IKa MeHhll:le r
0 

• 

TipH STHX JKe ,nonyiUeHHSIX MOJKHO paCCMOTpeTb npo6neMy HeHyneBOrO 

<flasoBoro o6'beMa, EcnH <flasoBbiH o6'beM HMeeT KOHe'iHoe SHa'ieHHe 1 s. ypaBHe• 

HHH llOSIBHTCSI cnaraeMoe, nponopUHOHanbHOe aTOMy 06'beMy ~ 

iR + v:R 
Je2 

f3t ~2 --+-. - R R3 (6) 

Ecnn npHHSITh {3 ~ = const · , · To aTo ypaBHeHne MOJKHO TaKJKe npoHHTerpHpo-

. . 2 
BaTh• Ha pHc. 2 npnBe.neHbi aMnnHTY.Abi Kone6aHHii B. saBHCHMOCTH oT ~ 

Ha pHc, S nocTpoeHbi Te JKe KpHBbi~1 TOnhKO npH HSMeHeHHH v: , BH.nHo1 

. 'iTo y'i~T <flasoBoro o6'beMa npnBo.nHT K pacKa'iKe Kone6aaHii ny'iKa, Ha pHc. S 
BH.AHO . T8KJKe1 'iTO KOne6aliHS11 HanpaBneHHbie B CTOpOHY yMeHhllleHHSI. pa,nnyca 

,ny'IKa 1 npaKTH'ieCK~ He MeHSIIOTCSI C pOCTOM v: 
'-' 

,.__ B. nHHeapHsyeM ypaBHeHHe (5)1 BBO,ASI HOBYIO WHKUHIO: 

she ~ ·. 
Y=(-) ·R, . {3 (7) 

llpH a.TOM ypaBHeHHe (5) npHHHMaeT BH,n: 

J2 · . Jv 3 2 . I 2 
__]_ -cthe,...;;..~.. + ( -

4 
cth e- -

2 
+V )y = 

. J~2 Je - - . y (8) 

DnH. SHa'ieHHii el) 0, 0:3 ('iTO COOTBeTCTByeT ·aHeprHH e ¢o > 250 an) 

C ,.AOCTaTO'iHOH . TO'iHOCTbiO. MO)KHO' HanHC8Th: 

J2.. •' Jy 2 
-L- crhe·-+V y 
Je Je 

. l 
=-, 

y (9) 

6 

' oTKy.na cne.nyeT, 'iTO 

npH6nHJKeHHH. 

TioaTOMy Mbl .Bnp 

Y=Yo(I.W ),.· 

· r.ne 8 << l . 1 y 0 = c 

HeKoToporo paa~oBecH 

__ ,_, 1-8, 

1+8 

. nocne HeKOTOpb!X Bbll 

J2p Jp . 2 
--ctge-+(v ·+ 
Je 2 Je • 

\ . 

B ·aToM nHHeiiao~ 
yO He 06SISaTenhHO ' 

ch e=x 2 J 
1 V +--:-:1= 

Yo J2 ·. 
( x2 _ 1) _£_ + cu2 

. clx 2 '. 

T,e, HMeeM ypaBHeHHe 

HH.neKcoM, EcnH HH.neKc 

2 2 0 ' X +A +cu = i · 

T aK K.aK cu » J 

l . A. ,_
2

.:!; icu, 



.I TO lf>oKyCHpyiomasr CH

:)Ke1 'iTO npH 6onbWHX 3Ha

~. aanpHMep~ npH v: = 1,0 

paAHYC ny'iKa MeHhllle r0 • 

~Tb npo6neMy HeHynesoro 

e'iHOe 3Ha'ieHHe1 B ypaBHe• 

o6'beMy p. 

(6) 

)KHO T8K)Ke npOHHTerpHpo-

2 
B·38BHCHMOCTH OT p. 

[3MeHeHHH v: . BHt:tH01· 

one6~HHli ny'iKa. Ha PHC. 3 

>poHy. yMeHbWeHHst. paaHyca 

0 • 

(7) 

(8) 

(9) 

.l 
i 

OTKyt:ta cneayeT1 'iTo. y = _l_ 
v - eCTb peweHHe ypaBHeHHS! (8) B A8HHOM 

npH6nH)KeHH H, 

IloaTOMY Mbi snpase nonO)KHTb 

Y=Yo(I-!C ), 

·rae 8 « l 1 y 0 = cons# 1 T.e. paCCMOTpeTb H3MeHeHHS! 

HeKOTOporo pa~HOBeCHOrO 3Ha'ieHHS!o Danee 1 npOH3BO):tS! 38Megy 

_, __ ., 1-8, 
1+8 

· nocne HeK6TopbiX BbiKnat:toK nonyqaeM 

2 
v 

I 
- -::r Yo 

v2 + _j_. 
.. ~· . 

0. 

.(9a) 

y oKono 

(9B) 

B aToM nHHeliHoM ypaBHeHHH Koaif>!f>HuHeHT npH p 
He o6st3aTenbHO COBOat:taeT CO 3H8'i9HH9M _l_ 

v 

nopsrt:tKa 2 v 2 
1 Ho 

1 V 
2 + ~ = W 

2 
I· nony'iHM 

Yo 
2 c/ 2p . 2 

(x -1)-+ w p =·o; 
c/ x2 

EcnH o6oaaa'iHTb 

(10) 

/3/ 
T.e. HMeeM ypaBH9HHe ne)K8HAp8 (eM. 1 ypaBHeHHe 2.231) C KOMnneKCHbiM 

HHt:teKCOM. EcnH HHt:teKC o6oaHa'iHTb qepea A 1 To 

T aK K.aK cu » l 

l . 
A..,_-+ iw. 

2 -

I TO 

7 

(lOa) 



Cornaca/
31

, oomee pel!leHHe ypaBHeHHsi (10) HMeeT. BHA 

p = (x
2 -t}[C1 ').' + C 2 Q{], (lOB) 

I'Ae PA' I Q; - ·IIPHC09llHH9HHb19 ifJyHKUHH nemaHApa nepBOI'O H BTOpOI'O pona 

cTeneHH A H nopSIAKa I 

TaKHM o6pa30M 1 nnaeapnaoBaHI~oe ypaBHeHHe (5) HMeeT pel!leHHe 1 KO-

ne6nromeecSI OKOnO 3H8'19HHSI y
0 

, PaCC'IHT8Tb OCHOBHbie napaMeTpbl Kone-

08HH~ MO:lKHO IIO TaonH'IHbiM ll8HHblM1 HarrpHMep/ 4/, 

·If • 'lipeiirjJOBbiil YTIBCrOK - ~ =f?; Bz = 0. 

B STOM Cnytiae BTOpoe ypaBH9HHe CHCT9Mbl (3) IIplfHHMaeT BHA: 

~- 71' Po'~ 
. J r2 - 2rr 

l Jr 
·-;- '7r' 

l1HT9I'PHPYH ( 11) OAHH pa3 1 nony'IHM: 

-Jz. _ ·· Jz ' I = 71 P.o J f'n _, • 
J r .._\<lr 0 2rr r D 

( 11) 

(12) 

CpaBHHM neByro H npaByro 'laCTH (12) "aa· ypoaae e ~ 1 T.e. Korna 
r -l 
-=e 
'o 

J ' 71P. J d ' 
EcJIH -f,- I 

0 
= 0 

· 1 To -J z =0 , 'ITO osaa'laeT sanHpaHHe 
2rry0 t • 

CHCT9Mbl, BbipameHHe AnSI npeAenbHQI'O TOK8 MO:lKHO 38IIHC8Tb cneAyiOIUHM 

o6pa3oM: 

) 2 17 c ' -2-- 3 2 J (a =--'i/y _J,..8,5ol0 yy - l. 
npeA, "', p. 

0 
o o · (13). 

.UnSI noTeHueana sannpaHHSI rronytiaeTC5I BbipameHHe: 

' 3 2 
cp O (B) :_ 3,6 o/0 J ( KB ) , (14) 

8 ' 

·"·h 

HanpHMep 1 AnSI J 
MeHhllle, 'laCTHUbi "aa YI 

y'laCTOK, 

Ill. EpeitrjJOBbiit Y'ltJ 

E =0 ,- 8 /: 0,-z . z . ' 

l1cxoAHOe ypaBHeHne HMe 

J2z 712 asz 
-+-Bz··--.· • 
Jr2. 4 az ·. . 

He saaSI noKa KaK IV 

onHmeaayro oueHKy, YMHO~ 

(oes npaBoA qaCTH): 

2 1 2 
L ( .JI..L:.) + 4 71 
2 Jr . 

PaccMoTpHM noaeAeHHe ·a1 

r , KaK H B npeAbiAyn 

· . Jz · )2 ( J z ·) 2. 
(- -- . 

Jr . Jr o 

·llOCTHr,aeTCSI paBeHCTBO 

-(!!!__) 
Jt 0 

71 =--8 r 
2yn z 

'ITO ll8CT B nepec'I~Te ! 

2 
¢0 "' 44 B z [ KI'C ] ,2 

cp 



MeeT BH.!l 

(lOs) 

apsoro H BToporo po.na 

MeeT peme_Ime, Ko

l napaMeTpbi Kone-

'J. 
I 

lpHHHMaeT BH.!l: 

( 11) 

( 12) 

He · e ~ , T.e. Kor.na 

oa}la'laeT aanHpaHHe 

38llHC8Tb cne.nylOillHM 

(13). 

(14) 

I 
l 
I ·r 
I 

·._ -.·:·1 
I _",.._ . .,~ 

HanpHMep, .nmr J =5 Ka, 

MeHbllle, 'laC:THUbi "aa ypoaire e " 

¢ - 90 KB. EcnH noTeHunan ·HH)KeKUHH 

He CMOI'yT npOHTH 'lepea .npeHqlOBb!H 

y'laCTOK. 

1// • ,apeiipOBbiH yqaCTOK C ·rrpo,aOJibHbiM M8rHHTHbiM IIOJieM. 

0 / as z / Ez = . ,' Bz ;= 0,- =;e= 0 • 
dZ 

Hcxo.nuoe ypaaaeuue HMeeT ann: 

i-z 7]2 as% 2 
-+-Bz·--·r = 
Jr2 4 az 

1 J r ·-,-·-rr·. (15) 

He aaag noKa KaK MeHBeTcg r , MO)KHO .nenaTb TOnbKO BeCbMa npu-

6nH*eHHylO OUeHKy. YMHO)Kae~ ypaBHeHHe (15) Ha Jz/ J r H HHTerpHpyeM 

(6ea npaBOH '18CTH): 

~ _ 2 1 2 2 J B z Jz · 
.L.(...-.JU.-) + T 7J f r Sz -- -= 0. 
2 Jr . Jz J r 

PaCCMOTpHM nose.neHHe ·aTOI'O HHTerpana B OKpeCTHOCTH HeKOTOporc)i.•pa.nHyca 

r • KaK H B npe.!lbl.!lY!IleM cnyqae, CKOpOCTh HC'IeaaeT, eCnH B Bb!pa)KeHHH 

· Jz 2 J z 2 l 2 2 
8 

2 
0 (-) -(-) + -TJ r = 

Jr . Jr 0 4 z 

-.!lOCTHI'~eTCH paBeHCTBO 

-(!!!__) =.La r 
Jt 0 2yn z 

i v y~ -· l 

'ITO .nacT a nepecq~Te Ha noTeauuan 

2 
rp "' 44 8 ( KI'C ) 0 z 

r 2 · ( CM J ( KB) 
cp 

7J =-B r 
2c. z 

(15a) 



iii'· 

11
1 

!ll 
'li' ', 
! 

. Hanr>nMep 1 nnst Bz =1 Krc. r .=1 CM1 nony':ln:M.¢
0

"' 44 .. KB
1 

T.e. 

nopst.QOK sanuparomero aanpmKeHust TaKofi )Ke 1 KaK u B npenhraymeM cny':lae. 

. . iJBz . · 
IV • YqacroK c nepeMeHHbiM MarHHTHbiM noneM · - I 0 

iJz 
PaccMoTpuM t:IBR:lKeRHe oaRofi 'laCTHU~r ·s nepeMeRROM MarRHTHOM none 

DpH·3a.QaHUU pacnpeaeneHHSI HH!lYKUHH Ha OCH YCKOpHTenst ¢YHKUHeil:: 

·a·· B l+thwz_ B l+th.f = o--- o~ z 2 . 2 (16) 

3nec6 ·:c,; = ~ - napaM.eTp1 D - aHaMeTn sxoaaoro OTBepcTHst
1 

·A . D ~ • 
DOCTOSIHH8SI1 ODpeaensteMaSI !'eOMeTpHefi CHCTeMbio flapaKCHanbHOe ypaBHeliUe 

HMeeT Bl;ft:l! 

J...i_+i( l+thL)2 r =0; v 2 
cl.f2 . 2 

2 8 2 
TJ 0 

4 2 2( 2. ) c Ctl y _, 
(17) 

EcnH x =th.; 1 TO ypaBHeHHe npHMeT BHJ:I: 

(l-x2 ) r1
2
r - 2x .!k..+k 

2 
l+x r =0, k 2 = ~. 

rJx2 rlx I -x 4 (17a) 

Mbr BH.QHM; 'ITO B pafioRe x ,.; 0 1 rae npoacxoaHT · MaKCHManbRoe H3-

MeHeRHe HHJ:IYKUHH1 !lBH:lKeRHe onpeaensteTCSI ODSITh-TBKH ¢YHKUHSIMH ne:lKaRapa •. · 
Ecnu :lKe nono:lKHTb 

X= I l~th.; J.;=tf'n(f2.; +'!, 

y;.(), r, · fJ= y7-e-2x , 0.$ () .~ l, TO 

rJ2y ( 2 1 ) 0 --+ v _, + - y = . 
rJx2 ()4 

Koa¢¢HuHeRT npa y HMeeT 3Ha':leHHe 

v2 - l + _1_ > v2 
()4 - , 

0 <x< co 

( 17.s) 

DpH'I~M 3HaK pasel!CTBa 6biCTpo .QOCTHraeTCg, IJoaTOMy MO:lKHO YTBep:lKJ:18Tb
1 

'ITO Ra KORUe HHTepsana H3Mel!el!HR X 

TpH!'OHOMeTpH':IeCKHe ¢YRKUHH, 

10 

peweHHSI seayT ce6st KaK npocTbre 

/":'· 

1( 
~~l 

:r ~~ 

Llnst · 6onee TO':IH 

nocTynn:Th cneayromu 

npu r 

(k 2 + 2k2 ~ 
· 1-x 

·H BTopoe cnaraeMoe 

ypaBH~HHe, ne:lKaHapa 

COCT8BHTb HHTerpanbi 

CT8TO':IHO paCCMOTpeTl 

B . ypaBReRHH ( 1: 

EcnH aepRyTbCSI K r 

2 
()(()2 -1)2 ~ + (()2. 

rJ ()2 . 

Llnst v 2 = 1 · a· 
1 • 

A=- r t. 1-

1 
-' 2 RA ( v () _, 

KaK .. BR.QHo, apryMeH'I 
c. 

7< 1 + o2 

·~ 
I- 0 

< 0 

H cornacRo o6meti Teo 

IlepBbiil: Rynb ¢YHKU,HH 

naMH nepeXOJ:(HO!'O y':la' 

Ecnu B Ka':leCTBe HesaE 

2 
r - f+() 
-~ 

unu anR nepexona K r 



1nyttHM ¢ O "" 44' KB 1 T,e, 

H B npe.rthi.rtyrueM cnytt8e, 

iJBz ~-o· 
IIOlleM. ;t: 

iJ"t: 
eMeHHOM M8l"'HHTHOM none 

)pHTensr <flyHKUHeli:. 

(16) 

OAHOI"'O OTBepCTHSI1 ·A 

n8p8KCH8nbHOe yp8BH9HHe 

(17) 
_,) 

(17a) 

CXOAHT M8KCHManhHOe H3-

'8KH ¢yHKUHSIMH Jle)I(8H.rtpa, 

O~x~ oo 

(17B) 

TOMy MO)I{liO YTBep)l{,~:t8Tb 1 

Be.rtyT Ce6sr K8K npOCTbie 

Dnsr 6onee TOttHoro onpe.rteneHHSI noBe.rteHHSI perueHHli MON<H01 H8npHMep1 

nocTynHTb cne.rtyrorunM ~6p830M, B yp8BHeHnn (178) p836HTb Koa¢¢nuneHT 

npn r 

-n BTopoe cn8r8eMoe nepeHeCTH B np8Byro tt8CTb, Tor.rt8 cneB8 nonyttnTcsr 

yp8BH9HHe Jle)I(8HApa B CT8HA8pTHOli. ¢opMe 1 C perueHHSIMH KOTOpOI"'O MO)I{HO 

cocT8BHTh HHTerp8nhHoe yp8BHeHne THU8 BonhTepp8, Dnsr H8runx ueneli .rto

CT8TOttHo p8CCMOTpeTb 9Ty 38A8tty K8tteCTBeHHO, 

B yp8BHeHnn ( 17e) 38 He38BHCHMyro nepeMeHHYID MO)I{HO B3SITh () 

Ecnn BepHyTbcsr K r , TO MO)I{HO H8UHC8Tb 

(17c) 

9TO - yp8BH9HHe Jle)I(8HAP~ .rtnsr ¢YHKUHli KOHYC8 CTeneHH 

1 npntteM p'eweHHSI A8IDTCSI B BH.rte 

K8K.BHAH01 apryMeHT ¢YHKUHli MeHsreTcsr B npe.rtenax .. 
l < 1 + o2 

I- 0
2 

H COI"'naCHO o6rueft TeOpHH ¢yHKUHH HMeroT 6eCKOHettHOe MHO)I{eCTBO Hyneft; 

nepBbili Hynh <flyHKUHH R A I OAH8KO, HaXOAHTCSI AOBOnbHO .rtaneKO 38 npe.rte-

n8MH nepeXOAHOI"'O yttaCTK8, 

Ecnn B K8tteCTBe.He3aBHCHMofi nepeMeHHofi B ypaBHeHHH (17c) B3SITh 

2 
r - l+O -7:01 
nnH .rtnsr nepexo.rta K l"'HnepreoMeTpHttecKoMy ypaeaemuo 
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- .......... , ...... , 

r+ J 
t =~1 I <t< oo 

H t:tanee r =(i+ l)a y 1 a = 1...(1+ -' 
. • 2 - v I - v2 

) 1 TO H3 (17 C) nonyt{HM 

2 . 
Jy -. - J 

t( t -I)~+ [(2+v' 1-i )t +0 + y' ,_ v 2 ) ].2.._ + . .2 . . 
2 

l +VI-v r=O. 
2 (11ld 

OooaaaqHB napaMeTpbi nonyqeaaoro ypasaeHH51 qepes a 1 b 1 c 

nonyqaeM: 

2 v 
b , +" ,_ v + 1 

2 
I a = -I 2 c=1+vl-v 2 • 

0TClOi:ta BHAH01 t{TO ecnH V 
2 <1 1 TO ypaBH9HH9 YAOBneTBOP519TC51 

WHKUH51MH Koeyca 1 npHq~M J:~a>Ke npH v 2 = J ljloKycHpyromaii aljlljleKT Man. 
2 . 

EcnH me v > l · 1 To B TpaacljlopMaUHH 

r = ( r+ I) a y 

ITOSIBn51eTC51 MHHMbdt ITOKa3aTenb1 To9o HOBbie KOne5aHH51o fiOCKOnbKy npH H9H3-

2 lc . 2 1 MeHHhtX ocranbHhiX napaMeTpax v s ~- 1 ro ycnosne v ~ onpeJ:~e-. r _, • 
nHT sepXHHii_ npeJ:~en J:~n51 y = y

8 
• ?cnH y >y

8 
· 1 To nepeXO.llHOii yqac-

'I'OK "npospa'JeH" ,!ln51 ny'IJKa, lj>OKYCHpylOIUHH aljlljleKT Man. C llPYl"OH CTOpOHbir 

BXO,llHa51 CKOpOCTb AOn>KHa ObiTb OOnbi!l9 CKOpOCTH sanHpaHH51o floaTOMy MO>K

HO nocrpoHTb paoo'IJHA rpalj>HK, l".lle yKasaaa nonoca, BHYTPH Koropoii cne.llyeT 

BhtopaTb paoo'Jee nanp51>KeHHe. 

Ha pHc. 4 .llaeTC51 npHMep TaKoro rpalj>HKa npHMeHHTenbHO K napaMeTpaM 

yctopHTen51 CHnYH.U. CpeAH5151 KPHBa51 .llae! paooqee aanp51>KeHHe
1 

HH>KHSt51 

onpet:ten519TC51 Hanp51>K9HH9M 3arrHp8HH511 a BepXH5151 - lj>QKYCHpylO.IllHM A9itCT

BH9M nepexot:taoro yqacTKa :B saBHCHMOCTH oT npoTIDKeHHOCTH nonsr. . 
. . . . 

ABTOpbi Bbipa>KalOT onarot:tapHOCTb IO.c • .UepeHASI9BY H IO.n. Ooyxosy 

sa none3Hbl9 .llHCKYCCHHI a TaK)Ke 11. 3onaao:lt H H. IPHnHnnosoit aa npoBe,lleH

Hbi9 'IJHCneHHbi9 paC'IJ~Tblo 
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1 TO H3 (17c). nony"'HM 

11 "'epea a 1 b c 

. 2 • v • 

BHeHHe yaoeneTBOpHeTCS 

KycHpyromilfi alf>lf>en Man. 

!HH, TIOCKOnbKy npH HeH3-

. 2 1 :noBne v · $, onpeAe-
• 

1 .. TO nepeXOAHOfi y'laC-

Milno C APYI'Ofi CTOpOHbit 

mHpaHHH, .noaroMy MO)K-. 

eayrpH Koropofi cneAyeT 

leHBTenbHO K napaMeTpaM 

:ee HanpH)K9HHe1 HH)KHHH 

- lf!oKyCHpyiOJllHM. AefiCT

rpoT~eHHOCTH non51e .· · 
HAHeey H IO.n. 06yxoay 

IHnHnnoBofi sa npoBeAeH-

' > • 

nuTepaTypa 

1. r. Bpyx. 'Unxnnqecxne ycxopnrenn aapH:IKeHHbiX '18CTH1! 8
, ATOMH.:3.QBT, 

M, 1970'r. 

2. B. rnaaep. 'OcHOBbl aneKTpOHHOif OIITHKH". rMTTn, MoCKB8, 1957 r. 

8. 3, KaMKe. "CnpeBO"lHHK no o6biKHOBeHHbiM t!Hr/JrjJepeHUHBIIbHbiM ypanHeHHHM"'. 

Hayxa, Mocxsa, 1965 r. 

4. M.H. )f(ypHHB, n.H. KapM83HH8, Ta6nHUbi rjJyHKUHH ne:IKBHt!pa. 1131(, AH CCCP, 

MOCKB81 1962 r. , 

PyKonHCb nocrynHna a HsnarenbCKHH ornen 

8 ceHrs6ps 1971 rona. 
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