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rne f 11 p' - BOJIH0Bbl8 B8KTOpb! H8'IaJibHOH 11 .mt11parMpOB8H

HOM noJIH cooTBCTCTDeHHO ; R:l- - Koop,n:I1HaTa f -ro paccei1BaTeJIH; 
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OO)lef'; 
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cL -rrapa~."e Tp pasr·.:epHOCTl! .llJil!Hbl ( ri > 0). l!TOON IlOJIY'ill:Tb JlllifJ

·::epeH!.J.ll2.JlbHOe ceLJeHI1e pacceRHIDI 

~6 = (2rr/vn2 t:" < \TCf, p)\z.>, 
c{ s:L (2) 

Heooxo;urt.'O ycpC.I\HHTb KBa,n:paT JVO.cyJIR T w; f) (I) no BC8lc 

I<OHif;HrypillLHJTh:~ a.rr.a TOJ\'OB, H8 EOTOphlX DpO:ViCXOJlHT p8CC8.fiHI18 • 

I!pr~ ycpenneHlH! BOCTIOJib3yer.ccR aHa.Jiorm.1 cyneprro3l!l.J.llOHHoro 

pOCl\8llJI81HC.'l ;Il.JJJl peryJIRpHb!X CHCT8M/ 
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), 
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nJ , n+' , ••• 3amnva10T "HepaBHorrpaBHoe" noJIO.JKeHlle no 
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rv'aTp11I.J;bl ar .. ITJ!llTY,U!l pacceRHllR TCp~ p)<tv ITOJIY'l1'>M PR.n 
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EcnM BBecTH o603Ha~eHRe 
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ECJJH rrpH rpyrrrmpoBKe qJieHoB noMeHRTI> poJUIMH U H v , TO 
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B 3aBRCHMOCTH OT COOTHOIDeHH.R: MeW U H V CXO,nR'l.'CR 

TOJI:bKO O.D;RH R3 P.fi.D;OB (8), (9). EcJIH, HaiipRMep, (1l/"J.(j ~ {. 
TO R3 (8) llOJIYqHM 

Q = __!__ & i:3[_' 
t.t-11" 1._-1-{ 

(IO) 

TaKoe xe BupexeHze .D;JUl Q n~aeTCR Rs (9) B CJIYqae, ecnn 

\ '1.(/v-1 < 1. 
Ilo.D;CTaBJI.R:.R: (!0) B (6) :H yq:HTLIBa.R: (?), HaxG,nRM 
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rrcr:' o) =-c Qq;; D_ ~ ~ e-i 7f R.f 
1 ' 1 a v ( Zr. )2 111 k L t 5 , (II) 

r.ne Q (p; p) orrpe.neJI.HeTCfl <f>OPMYJIOii (IO). IIo.ncTaHOBKa 

(II) B (2) .naeT supaxeHue .D;JUl .n~peHURaJIDHoro ceqeaRH 

M30TpOIIHOrO yrrpyroro pacceRHHll 3JleKTpOHOB B cynepiT03Hcy!OHHOM 

l1pl!:ClJIHllteHHH C yqeTOJl BCeX llOpll.D;KOB TeOpHH B031\1iYilleHHTI 

d6 - 2. ~, -- 2. . ... - -Jsz. -/CI [Q(p,r)l 2:<11.iY1~·'>t-'~(RJ--~,) 
h!' ' ( I2) 

lipK 3TOM Ha.D;O llOMHHTb, qTQ ~R ITOJIYqeHHR TIOCJ!e.D;OBaTeJibHHX 

pesyJII>TaTOB napHH~ KOppeJIRTOp B (I2), a TaKEe napHue KOppe

JU!TOpU, KCTIOJ!b3YilllHeCR IIpH Bll'lRCJ!eHim () (p; f) ITO <floPMY

JlaM (!0), (5), He06xO.D;HMO 6pa.Tb B cynepTI0311:UHOHHOI'l pa.crren

JieHHK/4•5/. 

PaCCMOTpRM Tenepb pacceRHHe Ha KBa.D;paTHOl pemeTKe IIpH 

e:: -k R HH3KHX TeMTiepaTypax. Tor.na no.ncTaHOBIWii 

napHoro xoppeJIRTopa B cyneprrosPIUHOHHOM pa.ertenneHru/
4' 5/ 

<~olot.,:~o:''>= 9 2 +9(1.-e)(-1.).._,.K, 
( I3) 

B ( I2) llOJIY'IRM 

J~ ciSL = 4.5l~<tl/Q(p:p)\.28z.fl J'(¢)S'(<P') + 

-+ 4ri'l. a .21 Q Cf~ p) 1z 11( i.-8)t/ J'(¢ +r. )Jf ~ 'i-w) 
( I4) 
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( s - <!JyHKJ.UU'I B (!4) HMe!OT nepi!O.IJ: 2'ii ). IlpH Bbi'UICJieiDH'l 

BCJIH'iHHhl Q (p; f) paCCMOTpi1M, RaK l1 B npe.mmymroc HaJlliDC pa-

6oTro/1 •3/, c;ry'lai1 HOpMaJibHoro na.nemm. Tor.na cor;racHo ( 5) 
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/•"' '- - (16) 
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r.ne cL -llOCTOflHHMperueTKl1,<f>=J{ol , cp'=ff'd 
~ -:+, 
~ , } - OpTbl ,neKapTOBOfl ilpriMOyroJI:bHOM CHCTeMbl KOOp.IJ:}!HaT. 

IlO.IJ:CTa.BJIR.H B ( 15) H (16) Bhlpal!:eHHe ,ll,}lfl napHOrO KOppeJIHTOpa_ 

B cynepll03lli.U'l0HHOM pacuenJieHHH (13} , ITOJIY'IMM 

G1.(f)=t/ceL~ +Nc(t-e)-i "'' (-i)KHt.' e'rd~ tiL ~, 
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(!7) 
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l13 ( !9) ;rerKo Bl1.D:eTb, 'ITO BTOpru! cyMMa B ( 17) ecTb I np11 

<f:>= <f> 1-;'1l , a BTOpaH CyMNa B (!8) llOJIY'IaeTCfl 113 l 3aN.8HOH 

4>-+ <t> + '1l , 4> '__. '{1
1 1-'il • IIo:noMY cor;racHo/1/ (;J.. (p), 

....... 
KaK <!JYHKUHH BOJIHOBOrO B8KTOpa p 1 :IJ:MeeT IV'.a.KCHMiDibHble 3Ha'le-

H:tlfl npH 

1>=~(1\lHt'Z)~ 
I ct ' 

:!. 

r =r[ck+ k )'+ (11.'+ ~f \z, 
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a (;d f 1) HMeeT MaKCHMYMbl I!pll 

L 1 
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1 )1.}2 2«G 1. ~),_ rt>r,.:j-.z.. r= ytc\1.+ c. +(~-~..+iT. , f = ct (k+ z-+zr. +(!<'·~+.uJ-t2b 

AHaJIH3 Bhlpal!:eHHfl ,ll,}lR ce'leHHfl pacceriHIDI ( 14) c y'teTOM 

(!0), (17), (18),(20),(21)rroKa3b!BaeT 1 '1TO a.ncop6UKH npvillO.IJ:HT 
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K 110B.BJI8HIAIO W.aKCIANYIVOB IlOJIYll,8JIOI'O IJOpH,II.Ka y HHT8HCJABHOCTH 

,llJiiflpaYJJ..Iill KaR cpyHKJJ,JAli 8H8piT!ll pacCeJABaJillliD(CH 8Jl8RTp0HOB 

HC TO~bKO AflH ~OIJOJIHllT8JlbHHX IJHT8H, RaK B CJIY~88 y~eTa 

Jillllib ~yRpaTHOI'O paCC8HHIAH, HO H ~H OCHOBHHX ITHT8H. 3TO 

HaxO~UTM B XOp0lli8N COI'J18Cllll C 8KCIJ8pllN:8HT8Mll Pyrrna IJO ll3Y

~eHJ·JIC ~nil>paKUHIA W8.ll.ll8HHI1X 3JI8RTp0HOB Ilpll a,ucop6mm BO~Opo~a 

Ha HllK8Jie/7 - 9/, a T8R%8 CO NHOI'llMH ~yrHWH 3KCIT8plAM8HT8MH, 

B KOTOpHX ITp11 HaJI~.Iill a.ucop60:11J.! Ha6JIIO,IJ.aJI8Cb 60JI88 TOHK8H 

::mepreT~8CI(8.H CTpyKTypa OCHOBHHX R ~OITOJIH11T8JibHHX IJHT8H, 

~ erv: B c.ny~ae '!11CTOii ITOB8pXHOC T11. 

CJie~yeT rro~epKHyT&, 'ITO ycnoB11e cxo~rv:ocr11 JiorapH~

~ecKnx pB..llOB (8), (9), a OJI8~0BaT8JibHO, H yCJIOB118 ITp11M8HH

MOCTll T80p11ll B03rv:ymeHHfi R OITHC8HHIO paCC8HHHH rv:e~eHHHX 8JI8K

Tp0HOB aupallaiOTCII CJI8~Kil1llMH H8paB8HCTBat-'11: 

\GtCf)\<i, \Gi(pt)\L..i. 

EaK oTJ:e~anoc& a pad ore I l/, 3TH He~aaeHCTBa aunonHl!JJTC!i 

npn ytiJT8 B3a:!MO,II8;;cra:!il paCCCl'BUIOutTIXCJI 3JI8KTpOHOB 

c 3Jl8KTpOHHOH "J:H,IIKOCThlO" rena. Tor,11a rrpu snatieHr1l!X aonHo-

BOI'O B8KTOpa f , orrpe~eJLqeNI1X y CJIOBMN'.H ( 20) , ( 21), B8JI~11-

Hhl \G-dp)l> \G-df)l 6y~T He 6ecKoHe'lHHMH, KaK B 

CJIY'!ae tJncro ynpyroro pacceHHl'LH, a 6Jilii3Kmm K e.mm11ue. 
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