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B K,onneKTHBHOM MeTone. ycKopeaasr HOHOB s¢¢eKTHBHasr cana, ynep:»mBaJO-
. · · . . . . Ill . 

masi HOHbi B sneKTPOHHOM crycTKe; nponopuaoaanbHa ero nnoTHOCTH . • YBE7-

nuqeaae pasMepoB crycTKa cBsrsaao _B ocHOBHOM c aenonaoil KOMneHcauaeil 

er<? sapsrna, nosToMy B03HHKaeT npo6neMa ¢oKycapoBKH crycTKa. npu ycKo-
.. 

peHHH. ~ 

B Monena KonneKTHBHOro ycKopaTe~sr Ol1.Hl1 crycTOK npencTaBnsreT co-:: 

6oft KOnbUO sneKTpOHO~ c 9linHITTHqecKHM non.epeqHbiM ceqeaueM. P'ai:iilanb

Hblll pasMep snmmca xopouio ynep)KHBaeTcsr nocTosrHHbiM MarHHTHhiM noneM., 

,' B K~.T-~pOM ABH)K9TCSI KOnbUO. B pa6oTe / 2 / paCCM8TpH~anHCb H9KOT0pbi9. CITO~ 
C06bi npononbHOll <iJoKyCHpOBKH, T,e.· <iJoKyCHpOBKH B HanpaBn~HHH ABH)K9HHSI 

KOnbua. 0Ka3biBaeTcsr, qTo MeTannuqecKail· aKpaa o6nanaeT ¢oKycapyiOIUHMH. 

CBOllCTB8MH 1 HO. nnsr. npaKTHqeCKOrO npHMeHeHH£1 9Toro. a<iJ<iJeKTa' He06XOJl)'l:MO 

ocna6HTb.Jl9llCTBH9 9Kp~HHpOB~H~Oro MarHHTHOr? nonsr, 

B aacTosrmeil pa6oTe'paccMoTpeaa ¢oKycapoBKa Konhua npa ycKopeHHH 

c noMOIUbiO MeTannuqecKoro uanaanpa, paspesaaaoro Bnonb 66pasyiOIUHX 

( "6enaqbe Koneco" )'. 

PaCCMOTpHM ABH)K9HHe B TaKOll CHCTeMe TOHKOrO KOnhua C panuyCOM. 

a I o6pa30B8HHOrO Bp8IU8JO!UHMHCH CO CKOpOCTb!O V 

U01 KaK .. uen?el .1U~H)K9TCSI K08KCH~nbHO C UHnHHJlpOM _B nonO)KHTenbHOM HanpaB

neHHH; Hac 6ynyT .B. OCHOBHOM HHTepecoBaTb KOMITOH9HTbl .nonsr .E z H HI '· 

ollpe.nenSiionuie. cuny F z B co6cTBeHHoll CHCTeMe OHH HMeiOT BH:rt: • 
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r> b · ~mKmN( ~klr)ImN (I k)b) 

E =Eo _·eijdk·ketkzi!D!·~a11 K 1 lklb) ImN(Iklr) 
Z Z "71 -oo · m mN-. · · 
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H = H r ... r 

p v 00 . 

+ - 0
- J dk ·k 

TTC 

I . 

'-l. CmKO:N(IklrH,:,N(Iklb) r>b lmN't' 
e lkz· ~- e l 

m • ! II 
CmK,:,N (lklb)I.;,N(Iklr) r<b. 

(1) 

c c 
3.aecb E z II H, - coocTBeHHhie rronsr KOnbua B cBo6o.aHoM npocT-

paHCTBe, I n (x ) II K n(x) ..., MoJm!munpoBaHHb!e cpyHKUHII Eec~ensr, lll~pHX .03;_ 

Ha'laeT npon3BO.llHYIO no nonHoMy apryMeHTY, b - pa.aiiyc unnnH.apa, N · -

'liicno pa3pe3oB, p o - nnoTHOCTb 3apsma B COOCTBeHHOll Crl~TeMe KOOrJ.lliiH8T 0 

u. ci ell -- · . · · -. I . 
Koa!jl!jlnuiieHThi: am a m 

0 
m · H m H9H3B9C,THhl H orrpe.aenSIIOTCSI H3 rpa-: 

HH'lHhiX ycnoBnii. fpaHH'lHhie ycrioBHH !Ia neHTe B coocTBeHnoii cncTeMe Konh

ua COBI18.ll810T C ycnOBHSIMH neoHTOBH'la /3/ .anSI rrepeMeHHb!X rroneii B naoo

paTOpHOll CHCTeMe, Ha ll!enH TpeoyeTCH Herrpepb!BHOCTb BCeX KOMIIOHeHT,.IIOnH, 

BbltliiCne~II~ KOa!jl!jJIIUH9HTOB a ~ aIm"' a ~ , c· m"' C Im "' C ~ CBOAHTCH 

K pell!eHHIO !jlyHKUHOH8~bHh!X ypaBH9HHll THIIa: 

( 

lmt/J 3 0M 
~ e x = 0 
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s,M 
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e m 

. tmt/J a,M a,M .a,M a,M 
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0

(lklb) _. 'N 

S'IMr , 
X ·m CBSI38HO C a m 1 C m COOTHOilleHHSIMII: 

Po 
a a-

m 217 
IJikla) J\O(Iklb) x -3 • C = (-

1
)m+l p0 v 

ImN(Iklb)KmN(Iklb) m m 2rrc 
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9 M 
q =d - ll!HpnHa ll!enn, q' =c - lliHPHHa neHThi, f =d+c • Bn.a aTHX ypaB-

HeHnii COBI18.ll89T C BHAOM ypaBH9HHll 0 rrony'leHHb!X B paooTe 
141

, OTnii'l8SICb 

OT HHX niilllh orrpe.aeneHIISIMH C m H K , PellleHHe 9TIIX ypaBH9HIIll JipOBO

AHnOCb B COOTB9TCTBHH C M9TOAHK0ll 1 OIIHCaHHOll B /4/ 1 H8 38M, Opn CTpeM-
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ne.HHH BenHqHa a, h ~ oo np11 coxp~HeHHH h- a . , pe3ynbTaThi cornacyiOTCSI 

c pa6oToii 121. 
C, yqeTo~ aKpaHHpOBaHHhiX none it 'ypaBHeHHSI JlBHlKSHHSI qacTHUhi MOlKHO 

38nHC8Tb B cneJlyiOIUSM BII]le: 

•• '4r"~' 1 .a2. 4r~"e 
~ +a/ (1-··-··-· .-__ .e 

· 0 Yo · r!-l g(g+O - Y~ 

·2 

_!_o_ T . ) 4 = 0, . 
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(3) 
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0,. 0 
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I'Jle g 11 .f - pa3Mepbi Man oro ceqeHifSI KOnbua, r - KnaccHqecKHii pa-Kn. 
1 

Yo=-----.JlHYC aneKTpOHa, - nHHefiHaSI ·nnoTHQCTb qaCTHU1 

vi:::-:2/c 2 
( - OTKnOHSHHe qaCTifUbl B r H z - HanpaBnSHifSIX, 

lmN,P 
e 

· r 3 v 2 2 
T s-p- J dtl _K
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(t) 

OM • c2·o 
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I~ (p t) 

I I (t) 

.M 
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(4) 

.nriSI SKCnepHMSHTanhHOI'O OCyiUSCTBnSHHSI 8TOI'O MST0Jl8 ljJOKYCHpOBKH 

1Td 
HylKHO Bbi6paTb onTHManhHOe 3HaqeHHe i::tnsr p ,N H q"' -e- . Bbi6epeM 

p . "' 0,8. HcHo, qTo c yBen!fqeH!feM paccTOSIHifSI MelKJlY cTeHKOfi H KonbUOM. 

ljloKyCifpyiOIUaSI Clflr8 naJlaeT ( Ta6nHUa 1), flpll6nlflKeHHe K CTeHKe onaCH0 1 TaK 

KaK MOlKST B03HHKHYTb HeycTofiqlfBOCTb.KOnhU8 KaK uenOI'O (2), 

. ( 
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Ta5mma 1 

N=30 z T z - Tz 
q=IT/2 

To,8 OM- 0 p . -.:-. 
0,8 1,84 -0,16 1,68 -' 0,6 0,28 -0,009 0,27 

' 1T 
Y .no6ao c.nenaTb paBHbiMH .nnHay meneii: H neaT ( q = -) .• TipH q = 0 . ' 2 

6enH<Ibe- Koneco · nepex~.QHT B cnnow!roii: UHnHa.Qp H ljloKycHpymwasr cH~a onpe-
0 ' . ' 

.QensreTCSI TOnbKO pa3liHUefi Me*.QY 8neKTpHqecKOH H MBI'liHTliOH CHnaMH, CBS!~ 

38HHOfi C KpHBH3HOii: CHCT~Mbl. 12 •51• 3aaqeaHe q = 1T COOTBeTCTByeT KOnb-· ._ 

uy B cao6o.QHOM npocTpaHCTBe. PacqeTbi noKa:;'biBBIOT, qTo ljloKycnpymll!aSI · 
•• 1T rr -

. CHna Mano ;38BHCHT OT q 1 KOI'.[la :q 6nH3KO K 2 , -,.HCnO pa3pe3?B 

onpe.nensreTcsr aaBHCHMOCTbiO oT aero aMnnHTY.Q rapMOHHK c m > L H ljloKy.., 
' - -~ ' 

CHpymmeii: cnnbi, OueHKH noKa3biBaiOT, qTo: 

Tz 
(m+ 1) 8 

(5) Tz 
"' ( p) N 

m 8 

t.J:HcneHHbie. pacqeThi llO):{TBep)!(.Q8IOT 8TY OUeHKY (5) • C 'yaenHti9HHeM :qHcna·

pa3pe~OB pacTeT ljloKyCHpyiOIIIaSI CHill H yMeHbiiiaeTCSI .neljloKyCHPYIOIIIaSr (Ta6-

nHua 2 ). 

p =0;8 
N q""/2 

5 

10 

30 

Ta5nHua 2 

T0~8 
Tz· . -. 

OM 

1,25. -0,38 . 

1·,61 -0,36 

1,84 -0,16 

Tz 
' 0 

..... . 0,87 

1,25 

1 ~68 

TaKHM o6paaoM, "6enHqbe Koneco" sransreTCSI aHH30TponabiM.,.a.KpaHOM,_ 

KOTOpblll 3a.Qep)!(HBaeT BKCHanbHOe 8neKTpHqecKoe none H nponycKaeT HOp-- . tr ' 
ManbHoe MaraHTaoe. TipH q = 2 H ManoM qHcne paapeaoa pacc~osrane-
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Mem)ly nonocaMH )l.OBOnbHO 6onblUOe 1 1i 'IaCTb aKCHanbHOI'Q .aneKTpH'leCKOI'O . 

nonSI npOX?Illl'r Mem)ly HHMH Hapymy. flpll> yBenH'leHHH :.N yBenH'lHBaeTCSI 

'li!Cno Cl!nOBbiX ni!HIIH aneKTpll'leCKOI'O nonSI1 KOTOpOe 3aKaH'li!BaeTCSI Ha 3apSI- · 

)lax neaT. (aapSIIlhi aa pe6pax), a . a To aaa.'lllT1 'ITO. pacTeT none BHYTPII Tpy- · 

6bi. 

.Llecl>oKyCIIPYIOlllast Mai'HIITHaSI c11na B F z CBSI3aHa C KOMnOHeHTOH H . r 

)lnSI KOTOpO:ii 

8TO 3Ha'lllT 1 

aa MeTannl!'!ecKo:ii nonoce· )lonmao BbmonHSITbCst ycnoBI!e · H =0. . r , . 

'l~O H r - KOMnoaeaTa· Mai'~HTHoro nonst cBo6o~ao npoXOilHT 

B menl! Mem)ly neHT{\Mll 1 3Ha'li!TenbHO IICKpi!BnSistCb' OKOnO HIIX. flone, CBSI38H

HOe. C HCKpl!BneHHeM: Mai'~HTHOH Cl!nOBOH nHHHH OKono Cepe)lHHbl neHTbi, B 

ocHOBHOM ocTaeTCSI BHYTPH CI!CTeMbi (ecnH. N=O ·, TO .Bee Mai'HIITHoe none 

H r oTpa~eao). · f1p11 -yBenl!'leHllll ti N H coxpaHeHllll q = ; Bee 6oriee 

yBenl!'lHBaeTCSI ponb pe6ep neHT H ~Bst3aHHOe C HHMH npOBHCaHHe Mai'HHTHO

I'O nonSI aapymy. 

YlTaE; 1 B MO)lenl! KOnneKTHBHO~O . llHHeMHOI'O: ycKOpHTeng HOHOB 0l1.fll1 

napaMeTpbl cPOKYCHpyiOilleH CHCTeMbii_! Bb!6paHbl cne)ly!OillHMH: 

p =0,8; q = !!_ , N =30. 
2 i 

z r 
T 0 = 1,68, r 0 = 1,33 II o6ecne'II!BaeT Te me pa3Me-

pbl KOnbUa npu ycKopeHHII 1 'ITO H B! .alli'e3aTOpe B KOHUe cmaTHst. 
I 

To'lHOCTb npoBe)leHHbix pac'!e~oB onpellenSieTCst ~bi6opoM BepxHei'o npe-

.. )lena HHTei'pllpOBaHnst B cl>opMynax, KO.Tophie noaBonSiroT· o6opBaTb Cl!cTeMy ypaB

H~Hu:ii /2/ aa HeKOTOpOM ~Ha'!eHH!I i m max • B HalUeM cny'!ae. m max = 10, 

BepXHHM npe)len HHTei'pHpOBaHH5t 1 l = 15; TO'lHOCTb paC'leTOB Bblllle 1%. 

AaTopbi 6nai'ollapHbi M. tf_exaeBo:ii, l1. 3onHao:ii, 11. EanaHilHKOBO:ii H 
I -

H. <I>Hn.HnnoBo:ii aa '!ucneHHbie pac'leTbi. 
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