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Xopomo ll3BeCTHO, qTo 3JieKTPOMarHllTHble qiopMqJBKTOPU co

)tepmaT B ceCie CioraTyIO llHqJOpMa[tll!O 06 a)tpOHIIO!i CTPYKType. 

IloaTOMY HX SKcnepnMeHTBJII,HOe ll TeopeTnqecKoe aayqeHHe 

npe)tCTaBJUI6T CiOJII,WOil llHTepec. 3a nocJie)tHlle )!Ba )teCHTllJI6TllH 

HaKOilJieHu MHoroqncJI6HHU6 )t8HHUe O qiopuqiaKTopax H)tep, Hy'K

JIOHOB, ,;j - H K- ueaoHoB. ]IJIH aHamrna aTnx )t8HHUX Ciwm 

paapa60T8HU TeopeTnqecKHe MeTO)tU, BaEHeliWllMll ll3 KOTopux 

HBJIHIOTCH! I) M6TO)t )tHCnepcllOHHUX COOTHomeHHil no KBa)tpaTy 
. 1 . 

nepe)taHHoro llMilYJII>C8 q ; 2) qiopM8Hll3M noTeH[tll8JII,HOro. 

pacce11HHH. 

0TJIHqnTeJII>HOU qepToil )tHCnepc»oHHOro MeTO)t8 HBJUieTCH TO, 

qTo Bero paMKBX aqiqieKTU CllJII,HUX B38llMO)t6UCTBllU yqHTUBBIOT

CH B TepMllHax 3KcnepnMeHT8JII,HUXJla6opoB qia30BUX C)tBllrOB. 

9TO )t8eT B03MOEHOCTI, oCiottTllCI, Ciea HCilOJII,30BBHllff K8KllX-Jil!CiO 

)tllH8Ml!qecKllX MO)teJiett CllJII,HUX B3aHMO)tettcTBHtt. Ho )tllCnepcllOH

HUe COOTHOW8Hllff noKa rrp,rneHSIDTCSI B ltYX6 T .H. 11ll)t80JIOrllll 

CiJIHEattmHX ocoCieHHOCTeU". IloaTOley OHll npllrO)tHU )!Jilt 0Ill!C8Hllil 

qio p1,1qiaKTo poB TOJII,KO npH I q 2 ( < I -+ 2 ( I':ld/ c )2. 
B qacTHOCTll, C llOMO~I,D )tHcnepCllOHHOU T6XHllKll noKa He y)ta

JIOCI, llCCJI6)tOB8TI, acHMnTOTHqecKoe IlOB6)t6Hll6 qiopuqiaKTOPOB. 

J!JI11 aToU qenH nyqme BCefO npncnocoCineH no)!Xo)t, B paMKax 

KOToporo 8)tpOHU Tl)B.KTYJ)TCII K8K COCT!!BHU6 qacTH[tU H HX 

CTPYKTypa OllHCUB86TClt ~OJIHOBOU qiyuKqnett. 0)tH8KO peayJII>Ta

TU T8Koro llO)tXO)ta cy~ecTB6HHO 38BllCHT OT BUCiopa IlOT6H[tll8JI8 

B88HMO)t6UCTBllff M6K)tY COCT8BJl!U)~llMll 8)tpOH qacTH[t8MH. 
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U6Jib H8CT0fllll6tt 'AHCC6pT8[tHH - pa3BHTb 'AHCil6pCllOHHUtt ue

TO'A pacqeTa COCT8BHliX MO'A6Jl6H, B ~OTOpOM 6u B3811MO'A6HCTBHe 

M6llt'AY KOMilOH6HT8Ml1 8'APOHa 6UJIO Bupa~6HO qepea g)a30Bli6 C'ABl1-

rn. 0CHOB8Hl1fl TaKoro IlO'AXO'Aa 6UJil1 38JIOJE6HI,[ n.M.lllHpoKOBllM 

B pa6oTe /I/ npn aHannae o6mero Bonpoca o cBnaax MeE'AY no

JIHMn n qacTnrtaMn B KB8HTOBOtt TeopHn nona: B pa6oTe 1 216ll

no nonyqeHo HHTerpaJI»Hoe npe'AcTaBJI6HHe 'AJ!H qopuqiaKTopoB 

p6JIHTHBHCTCKOH 'ABYXqacTHqHoil CHCT6Mli, Bupallt8illll66 HX qepea 

qiopug)aKTOJJU 'COCTSBJIHDUIHX CHCTOMY :aCTH[t. H qiaay HX ynpyroro 

B3al1MO'A6HCTBHH. IlpH 3TOM HeynpyrHM B3811MO'A6HCTBK6M npeHe-

6peraJIOCb 'n H6 yqHTLll!8Jll1Cb CHHryJIHPHOCTH, pacnOJIOll6HHll6 

B HeqimrnqecKoll o6nacTH. B .i,;uccepra1.11n1 yroqHJIDT-

cn HCXO.zlHliB npe.zinoJIOE6HHH pa6oT /I,2/ H 'A86TCH HOBUtt BU

BO'A HHTerpaJibHOro npe,i:iciaBJIBmrn 'AJ!H .llBYXq8CTHqHI,[X qiopM

g)aKTOPOB. IlOK838HO, K8K B 3TOM IlP6'ACT8BJI6HHH yqeQTb He

ynpyrne B38HllO'A6/,lCTBl,lH. llccJie.i,;oBaHU Cl,lHryJIHPHOCTH B He

qJH3HqecKo/,l o6JiaCTH. YcTaHOBJI6H8 CBH3b Il0'AXO'A8 D.M.ffiHpOKOBa 

C .zincnepcHOHHOil Teop;rnll B38HI.IOA6ilCTBHtt B KOHeqHOM COCTOHHHH. 

B peayJI»TaTe IlOJiyqaeTcH peJIHTHBHCTCKHtt M6TO'A, npHrO'AHU/,l 

'AnH npaKTHqecKoro OilHC8HHH paccBHHHH 3JI6KTpOHa Ha CBH38H

HOM COCTOflHHH CHJlbHOB3aHMOAel!cTBj'IllllHX qacTH[t. B H8CT0Hll!6l1 

.zinccepTa[tHH'BTOT M6TO.zl npHll6HH6TCH 'AJ!H HCCJI6'AOB8HHH acn11n

TOTHqecKoro IlOBB'A6HHH HyK~OHHliX qiopMqiaKTopoB. 

,l!HccepTa[tHH COCTOHT H3 BB6.zl6HHH, Tpex rJiaB, 38KJlilqeHHH 

H qeTupex npHJIOllt6HHtt. 

Bo BBe.zieHHH onpe.zieJieHU aJieKTpouarHHTHlie WCPM!flaKTOPll 

HYRJIOHa, .ziellTpOHa, 'T, - H K - M630HOB H o6cyX]!BHU HX 

4 

o6mne CBOilCTBa • .naH KpaTKHll o6aop OCHOBHUX HanpaBJI6HHl1 

Teopnn aJieKTPOMarHHTHux WCPM41BKTopoB. Ilpo.zie1.ioH0Tp11poBaHa 

uenecoo6pa3HOCTb peJIHTHBHCTCROro M6TO'A8 pacqeTa COCTBBHUX 

MO'A6JI6l1, B ROTOPOM CHJ!bHOB B38HMO;ll6!1CTBl16 BHyTpH 8'APOH8 

yql1TUB8JI0Cb 6u B TepMH38X qJ830BUX. C'ABnroB. 

B nepBoll rJI8ll6 HCCJl6'AYilTCH CHHryJIHPHOCTH qiopMqiaRTO

poB ;llByxqacTHqHux CHCTBM, pacnOJIOllt6HHli6 B 0Rp6CTHOCTH qm

anqecRoli o6JI8CTH. B § I paccMOTpeHa H6p6JIHTl1BllCTCRaH MO

;ll8Jlb, B ROTOpon B3811MO)l6ilCTBll8 0Ill1CUB86~CH cynepnoall[tHell 

ilR8BCRHX IlOT6H[tHBJIOB. IloRaaaHO, qTo B 3TOt1 MO.zl6Jll1 (JiopM

qJBKTOp CBH3HOi1 qacTH MaTpnqHoro BJIBM6HTa TORa MOJKHO npe71-

CT8BHTb B Bll.zl6 

r (Rp ,9 1 ep') = F' 10
(Rp+i.olq, e p')+ 

C . 

+ r O
' (RP , q , - ep '-+ ~ o ) , 

(<) 

r.zie WYHRrtnn r'O(ilqlx) u r-o• (x1q11:) 
BHBJ!llTIJqHI,[ no :i! B ORpecTHOCTll B6lll6CTB6l!HOii OCH, HO He

npo;zionxmm B ltOMilJ!6RCHYD IlJIOCROCTb no ne peM6HHOl1 :t' • B ( I) 
I P HP - llMilYJibCli_OTHOCHT6JlbHOro .llBHllt6HHH B HaqaJibHOM H 

R01{6qHoM_COCTOHHHll, q - a6COJlilTHBH B6JIHquHa nepe;ziaHHoro 

HMnyJIMa, k u e, - mi.i,;eKcll <laauca.JJenopaM out-6am,oa coor

Be!cTBye; llH;lleKc + I, Ln,, - 6aanca - I. B (I) ;zionycRaeT

CH, qTo 6pa-n l(<!tn- B8KT0Pll MOryT npnHB;llJI6llt8Tb pa3Hh!M 
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6aaucaM, KaK, Hanp11Mep, B cnyqae MaTp11qHoro aneMeHTa 

<i>, ,f2. ou.t I J J-' lo> Ip,'. rz.' t.11, > O~=+ ~ , P=--fl 
B § 2 cwopMyn11poBaHo npeAnoio~eHHe, cornacHo KoTopouy 

pem1THBl1CTCKl1tl qJOPMWaKTOp ~ ( S, k ~ q 2. j 5 IJ e ) 
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co 

B ( ~) = exp S - .J. ~ l I ( i. 
_ lll 1+111z) 

s-cxl dx: J 
;r.-e , 

(Li) 

5 - qiaaa pacceHHHH, F' 
0 

( s, q '', S ') - qiopMqiaKTOp 

HeCBH3HOtt qac~ll MaTpnqnoro aneMeHTa TOKa, qiyHKijllH 

C ( S; q Z. ~ 5 1 
1 e) anamm1qna no S B OKpeCTHOCT.lf qJll-

3HqecKott o6JiacTH ll B OCT8JibHOM He.lfaBeCTHa. 

B lfHTerpaJibHOM npeACT8BJieHlflf (3) CllHrYJIHPHOCTlf qiyHKijlltt 
nlO r, OI 
~ If ~ • qinrypHpy~~lfX B (2), P83AeJienu: BKJISA npaBblX 

,-, 10 r 01 -
paapeaoB B r H r BupallteH qepea MaTpnqy pacceHHHH, a 

BKJISA paape3OB, pacnOJIOllteHHUX B HeqJll31fqecKoa odnacTH,BXO

AHT B BHAe HeH3BeCTHOH qiyHKijlflf C ( S; q l j S 'J e ) • IlOJib-
n 10 

aa TaKoro P83AeJieHHH o6ycJIOBJI8Ha TeM, qTO B qiyHKijlfllX r 
,-, 01 

n r_ BKJiaA npaBoro paapeaa AOMHHHpyeT. Iloarouy peaynL-

TaT M8JIO qyBCTBHTeJieH K HBHOMY BlfAY C ( S ; q z. i 5 /, e) . 
B § 3 noxaaano, qTo ecnn B (3) npene6peqb BKHSAOM He-

ynpyrHx B38HMOAettcTD.lftt If ecnH C ( 5; q 2 ~ SI, e) H6 

38BHClfT OT e • TO qJOpMqJSKTOp 

I="' II ( S, q -z, S ') = r::-'0 ( S, q z, S ' ) + Pc ( S , -d j q z j s ', -I) 
YAODJieTBOpHeT ypaBHeHHD 

,:,II (s,q~s') =- 1=" 0 r (s,q~ s')+ i:irr (s
1

0?.. s')-+ 
l, (S') 

+ r-P(q-z,s<) -t- .!_ T dX: e-;S{x)Sk.o~(t)P .. (r,q~s•) 
s-l'rl2. 1i l :x-s-i.o , 

"Z. (r.t 1tm1 ) 

8 

fJ 
l' ,, 
1 
\ 

) 

\I' ,, 

:\ 
1'' 

rAe r:3 II ( 5 J CJ 2 
J Sf) - DM8A paapeaoB B H8qllf31ft!eCKOH 

o6nacTH no nepeuennott S If ~
1 

- onpe,llenae:rcH H3 ypannem1JI 

~ j:'or(s,qz.,s')-==Po(s,qz.,s')-+ Por (s,q2,s') + 
(6) 

- ( t) OOJ -; s°{-;:) Cl n ~ ,.,Z ) + r. f-Bo?.a,. s.q .!._ Jx e s.:..,o{,t:)~01 <5,'1,x 
t '2. +-. I • s--wi JI X-5 -,o 

2. 
())t,-t1'1l.) 

• 

3A8Cb rO I - BKJISA B f:'10 I pa3p83OB B HeqJlf31fqecKOH o6JiaCTll 

no S' • 

YpaBHEIHlfe ( 6) OillfCUBSeT nonpaB~Y K ro Ha B381fMOACttCTBlf6 

B naqaJibHOM COCTOHHlfH, a (5) - nonpaBKY K Fa. Ha B38HMO

A8itCTBH8 B KOHeqnow COCTO.flHHH / 4 ' 51 • !IoaTOMY j:' or MOlltHO 

IlP8ACT8BlfTb rpacpnqecKH B BHAe: 

!="' (s,q"-,s')=~+s~s 
ot , '~ 

PHc. I 

a ~I (s,q~s') BBH,lle: 

l='rr ( s,q', s') = ,,-()-, • ,n-6---s + 

•~ • ---~---s 
PHc. 2 
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IlOnDCHUe IJJ!eHU B (6) H (5) COOTB8TCTBYDT ,llH8rpaMM8M 

pHc. 3a H B. 

=o~ 
Q. 

. . . i 

~+~ 
1'HC, J 8 

ECJIH ,TO ypaBHeHH!I 

(5) H (6) dy,llyT HMeTL pemeHHe TOJILKO npH YCJIOBHH, qTo 

o((U<,+'l,t,(i>'-)- S(O'J) = 1t 

00 

\ ch: 

( 114 .+wil 
H 

68(x) [" (- 1. ') M { "' ') r.f:'(q~s'0 
(, .· i ... 01 ~,q,s +r-r.,. x,qis - =O 

X- llf 1+iut) • , X-"11. 

(7) 

00 . 

) J~ t.B(x) [ro(s,q~x)+Eo/•,q~l!:)-+r,=-lloll.t(sl.Jl=O.. 
( )

i. l<-{"4,+-...zl 1 x-~'?. J 
~~ w 
IloaTouy npH 0(("',+"'<i)l. )-O(A')-= T( BuqeTU B O,llHO-

qacTHqHUX IlOJll)C8X B (5) H (6) BliP8lE8IDTC!I qepea BKJia,ll npa

noro paapeaa H qepea BKJia,ll CHHryJI!IpHocTett n HeWHaHqecKott 

o6JI8CTH. TaKa!I CHTyaQH!I HMeeT M6CTO B CJiyqae qiopMqJBKTOpOB 
~ , . 

n.p - CHCT6MU B _S - 11 ~ -COCTORH11H, qTO IlO3BOJl!I6T, HC-

XO,ll!I H3 (7) H (8), BUITOJIHHTL 8,llHHUR pacqeT npoQeCCOB ynpy

roro ed - pacceJIHH!I H 3J18KTpopac111enJieHH!I ,lleffTpoHa. 
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Ecim S(("';+lLfz.)?.) -8(00) ~ O , TO ycnoBHJJ 

(7) H · ( 8) ':111.e He aeo6xo,llHW ,llJI!I cy111ecTBOB81Uf!I pemeHHM 

ypa~H8HHR (5) H (6). IloaTOKY JuqeTu B O,llHoqaoT•qaux no~ 

C8X, B0O611!6 roBOp!I, He CB!Ii8lW C BKJl8,lt814H ipyrmc CHHry-

Jl!I}lHOCTeff \PYHKQHR J:'o, - 1=10 H f=°. rr - j:' o I • TaKa!I CH-

TY8QH!I HMeeT M8CTO B CJiyqae WoPllqJBKTOPOB ,:Ji' ti.- OHO~CIW 

B p II -COCTOJJHm!. B § 3 C\POPMYJIHpOB8HO IlP8.JlITOJ1OllBJlHe ,co

rJI&OHO KOTOPOMY COOTHomeHH!I (7) H (8) BliITOJIH!IllTO!I ,llJl!I 3THX 

qJOPM\PBKTopon. TQr,Jla·aneKTpoMarHHTHli6 CBORCTB8 ~KJIOH8 Mom

HO OITHCliB8TL TOqHo T8~ 11.6, K8K H ,lleffTp?H8o 

B rnane rr HCCJie,llYDTC!I CHHryJIHPHOCTH, pacnonoxeHHUB B 

H6qJH3HqecKoR o6JiaCTH. 

B § I H8R,ll6HO npH6JIH71.6HHOe Blipa~eHHe ,llJl!I BKJ18,ll8 Jl6BhIX 

paape~OB B HepeJI!ITHBHCTCKYD aMnJIHTy~y 3Jl6KTpopac111enJ1eHH!I 

,ll6RTpoHa. IloKaaaao, qTo .peayJILT8TU .JlHCnepcHOHHOrO IlO.llXO,ll8 

nocnpoH3BO,ll!ITC!I B mpe,llHHrepOBCKOR TeorHH 3Jl8KTpopac111enneHH!I, 

ecnH BOJIHOB8!I 4JYHKQH!I np - CHCT6W HM88T BH,ll .' 

t c:o 

~ ( r~ fC, · • · I - •• , • , 6/j 
'f '+>(p,,) = su,. P'- + a.cp,<) - 1rf(pJ J p'- P - ; " (9 J 

-.. 
r,lle f ( p) - qiyHKQH!I LfocTa J 

00 (t ) in:. ( ,6°" -6't. -i, 't. l":-
Q(p,'t)-:: :iRt )J,JJr <s ~ ,· e ( e P - e 2.) (lo) 

_·, tt p p-[3 ~ ) 
H } - p8.JlHYC hf - B38HllO,llettcTBH!Io iPYHK~HlI Q ([>, 't) 

II 



llOCIIPOH3llOJ!llT H6!pH3H'leClrn:e paapeau SMIIJIHTYJ!U 81I8KTpopa_c

Il{e1I1I8HHH. HOK838HO, llTO npH a(p,"l-);=o ll01IHOll8H IPYHK[UUI 

J!SeT oqeHI, rpy6oe OIIHC8HH6 t1-f' - CHCT8Mhl THna Toro, IDTO

poe rroJiyqaeTCH ll rrpu611m1teHim "HyneBoro paJtHyca 11 • B 6oJiee 

peaJIHCTHlleCKOM CJiyqae, KOrJta 118!pqieKTllllHUl1 P8JlllYC 11 OT1Illlleli 

oT HYJIH, Bo11H0Bue \PYHK[{HH q,fl-J(p,1..) C a.Cp,-c.) =O 11e 

o6paayDT IIOJIHOtt CHCTeMU l! He YJlOllJI8TllOP~T ycJIOllllD HOPMH

pOllKH 
0:, ~ 

\dt 1P(+)(p1,'t) 1/'{p,-r) = 1 tCp'-p). (II) 
0 

KpoMe Toro, llUIJeT 4'~'(p,1.) ll Jl8l1TpOHHOM ll0JIIOC8 (T.e • ll01IHO

B8H WYHK[ll!H JtetlTpOHa) npll a.Cp,t}=o OK83UB8eTCH HOPMH

p0ll8HHUM He Ha 8J!HHH[{Y, 8 HS o, ':l-5' • 
0JtH8KO, 8CJIH arrrrpoKCHMHPOBSTI, t;(f,5") ll ~ OJ J!Sllte ca

MUM IIPOCTUM BupallC8HHeM, TO IIOJIOX8HH8 CYil{8CTBeHHO YJIYllW88TCH. 

HanpnMep, ecJIH rroJiolltHT:r. ~(p,s')-=. -,;-Fi(~-J<) 'ff (~-f) 
11 orrpeJteJIHT:r. ir, rroTpe6oBall, tlTo6u yc~ollne (II) llUII01IHH

Jioc:r, C rop83J!O 6011:r,Uiett TOIJHOC'l'LD, qe1.1 npl! f ( J3 J 6") = 0 I 

TO "JlJIH Jl8l1TpOHHOlt BOJIHOBOlt 4JYHK[ll!H IIOJcytlSeTCH llUp8llC8Hlf8, 

oqeHI, 6JIH31\08 K TeM, KOTOpue llCilOJII,3YDTCH ll peaJIHCTl!ll8CKHX 

Jt8tlTpOHHh!X pactzeTax. 8To rollOpl!T O TOM, IJTO XOTH l! H8JII,3fl 

He YllHTUllSTI, H8t;pl!3l!tl8CKHe paapeau, HO yllte JlOllOJil,HQ rpy6ott 

anrrpOKCHM8[ll!l! l!X llKJI8Jl8 MOllteT OK838Tl,Cfl llll01IH8 J!OCTSTOIJHO 

JlJIH peaJIHCTHIJeCKOrO tlHCJI8HHOrO P8Cll8T8 Ilp0[{8CC0ll eel - pac

C8HHl1Ho 
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B § 2 o6o6Il{8DTCH peayJII,T8TU § I, K8C8IDil{~8CH llOJIHOllOH 

\PYHK[ll!H \9). IlOK838HO, llTO 8CJIH IIOT8H[ll18JI llp8J!CT8llJIH8T CO-
. (+) 

6otl cyrreprroauctHD rroTeH[{HaJIOll DKallu, TO 4' Cp,'t) B m-!-

nyJii,cHOM IIP8ACT8llJI8H:IUI YJ!OllJI8TllOPH8T CHHryJIHPHOMY KH'1'8-

rp8JII,HOMY ypaBHeHHID, C IIOMQil{l,D KpToporo MOllCHO llOCCT8HOBHTI, 

tr&>(p, 1.) no t;pHaiitzecKotl MaTpHcte pacceHHHH c TOllHoc TI,ID 

J!O qiyHKllHH a.(p,-i) llHJta (IO). 8To aHallWT, llTO cpopMyJiu (9) 

ll (IO) Jl8DT H8H60Jiee 06Il{Hl1 llHJl llOJIHOllOH \PYHK[{HH JtJIH cynep

lI03l![{llll IIOT8Hl'.ll8JIOB kJK8Bhl. l!T061! qJHKCHPOBSU Q. ( f1?) CJI6-

J!Y8T arrrrpOKCHMl!pOBSTl, ee cyMUott llJI8HOll llHJl8 

o_ a - 6" t. c· - ,· re p t ) 
n..e.- e e -e 

p-: p ' 
ll 01Ip8Jt8JIHTI, napaMeTphl, JmrypapyIDlllfd8 ll 8TOM Bh!P8l!C8Hlll! 113 

ycJIOBHH (II). PaccMoTpeHHe § 2 IIP8J!CT8BJIH8T co6ott llSpllaHT 

JlllCIIepcHOHHoro IIOJ!XOJ!S K o6p8THOl1 38Jl8tl8 pacceHHHH, rrpeJt

JIOl!C8HHOro kl,M.llupoKoBuM B pa6oTe III. 

B § 3 o6cylltJl8ID'l'CH pa3JIHIJHh18 anrrpoKcllM8[{llll.JI8llblX pa3-

pe30ll, KOTopue rrpeJ!JI8r8JillCI, ll p8JIHTllllllCTCKllX tzllCJI8HHUX pac

qeTax aJieKTpopacil{elIJI8Hl!H Jl8HTPOH8 H 8JI8KTp0pOl!tJl8HllH nHOHa 

Ha HYK1IOHe. CJteJiaH llUllOJl O TOM, tzTO peayJII,TSThl 8'l'llX pac

ll8'l'Oll MSJIO tzyBCTllllT8Jll,HU K llllJ!Y arrrrpOKCllMS[{Hll. 8To, ll llSCT

HOCTll, 03H8ll88'1', IJTO llK1I8Jl \PYHK[{lllt C(si qzj s', e) B (3) 

MOEHO HSXOJlllTl>, H81Ipll!.!ep, no TeOpllll B03Myil{8Hlltt. 

B rJialle ill pa3Bl!Tutt ll H8CTOHil{8l1 Jll!CC8PT8[lllll MeTOJl rrpu-

M8HH8TCH JlJlH llCCJI8J!Oll8Hl!H HyKJIOHHUX t;pOpMt;pSKTOpOB 

H b vt.t Cf) rrpu 6omUIHX -~ ~ 
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,Ilpu 3TOM npe,nnoJiaraeTC!I, 'tJTO COOTHOmeHli!I (7), (8) BillIOJI

HH!OTC!I ,llJilI qJOpMqJaKTOpOB -Jr tJ - Cl1CTe'l.ru B P,1 -COCTO!IHlrno 

§ I co.ziepi1mT OClOOHOB8Hlie lIOCT8HOBKl1 aa,na•rn. 3,necr, no

K838HO, '!TO ueynpyr11e B38l1MO,netlcTBl1lI, KOTopue BeCI,M8 cy

UleCTB8HHU B PH - KaHaJie, He ,naroT BKJia,na B ac}!MlITO:rl1Ky 

HYKJIOHHb!X qiopMqi8KTOPOB. flpl1BC,ll8HU ,llOBO,itU B lIOJII,3Y Toro, 

'!TO Cl1HryJIHPHOCTl1 B HCqlli3l1'18CKOit OClJiaCTli l13M8H!I!OT TOJII,KO 

1wacpqim:-111eHT npu rJiaBHOM 'lJICHe 8Cl1MlITOTl1'leCKoro paaJIOllt8HlilI 

G £ ( qi) li G JU ( '(9 . TaKlfM o6paaou, B aa,na'le O no-
. z 

B8,ll8Hlfl1 HYKJIOHHUX qiOpMqJaKTOPOB npn ClOJIJ,fillfX - 'f B03HlfK8BJT 

CYUl8CTBeHuue YlIPOUlCHlf!I: He06XO,lllfMO Y'll1TUB8TI, TOJII,KO BKJI8.l( 

npaBoro paapeaa, CK8'10K Ha KOTOPOM BUP8llt8CTC!I 'lepea cpaay 

pacr.eHHlfH C lIOMOUlI,BJ YCJI0Bl1H ynpyron YHl1T8PHOCTlf. 

B § 2 l13JiaraeTC!I Kl1HBM8Tl1K8 Cl1CTBMU 113 HeB38lfMO,nen

CTBYJOllll1X llllOHa If HYKJIOH8 B P,r COCTOHHlil1. ~opi.icpaKTopu He

CBH3HOtl '18CTlf M8TPl1'1HOro aJieMeHTa TOK a :Jr N'- Cl1CT8MU B 

~BHOM Blf,lle BUP8lltBHU 'lepea cpopucpaKTOpu lll10Ha lf HYKJIOHa. 

B § 3 lIOJiy'leHa ClfCTeMa aJire6palf'l8CKl1X ypaBHBHUtt, Bupa

llt8IO!!(l1X HYKJIOHUHe cpopuqiait:ropu 'lepea miomrue n qiaay :r,/,/
pacceHHHH B pt< -COCTO!IHl1lf. llaocKaJIHplt!,[8 cpopucpaiaopu Y.l!OB

JIBTBOPlIIOT o,nHopo.itHJtl cuc:reue, o:rity,na cJie.itye:r, 'lTo G: (qi) 
H G ~ ( c()-== O · • 8:ro:r peayJI1,:ra:r oaHaqae:r, 1:JTo nplf 

l. 
-Cf ➔ °"" G v C q"l) >> G: M ( 9 ?. ) 

E',M l 

IloKaaaHo, 'lTo npu 
- ~'2. ➔ co 
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Gt Cqt) IV G:-c~~) ~ r Cf) A-f~-,z,.c-q'">hs su. sll_,-(l) 
"•P 1f ✓ .. -~'2. J 

(12) 

GM (qt.) ,v c;V (ct)"-' P-(ql.) C (l-~11 {,ql.)) + ~ -:,.;4 '511 (-qt) 
h,f H 1i ( ~) ✓- (13) -1 -r· . 

3,nec:& f:l:rr ( f) 
MeTp ueynpyroc:ru, 

CTOHHlfl1 0 

- qiopMc{laKTOP 1ft _ ueaoHa, !,, - napa-

OU - qiaaa j:;t/-paccesrn1rn B P,, -co-

~OPILYJIH (12) lf (13) B !IBHOl4 Blf,lt8 YCT8H8BJil1B8IOT 38Bl1Cl1-

MOCTI, 8Cl1MllTOTl1'lCCKOro noBe,neHHH HYKJIOHHUX cpopMcp8KTOPOB OT 

].llfH8MHKl1 :If It/ - B38lfMO,ltefiCTBlflio 

B MeTO].llf'l8CKl1X l.{CJIHX paccMOTpCHO ll0BBABHH8 npli - q ~ c;o 

cpopucpaKTOpa 6eccnl1HOBoro CB!I38HHOrO COCTOHlilflI ABYX CK8JI!IPHUX 

'l8CTl11.{. ITOK838HO, 'lTO CCJil1 qiaau 6paTI, B 11JiecTHl1'lHOM11 npH6Jil1-

l!I8Hvllf, TO pa3BHTUit B H8CTO!Ill(Ctl ;llHCCepT81.{vll1 MCTO;ll ;ziaeT 

r:'( f-) ~ ~h. (-q~) 

qii 
'lTO B TO'lHOCTl1 COBna;ziaeT C T8M peayJII,T8TOM, KOTopun noJiy

'tJ8CTClI B g)OpMaJIH3M8 Ee:re-CoJinl1Tepa. 

B paa;zieJie 113aKJIIO'l8HH8 11 co;zieplltHTCH CBO)lKa OCHOBHWC pe

ayJII,T8TOB ;lllfCCep:ranlfH H HX 06cyllt,1leHH8o 

B npl1JIOJ!t8HHH I pa3'.b!ICH8HU o6oauaqeHH!I lf npHB8A8Hl:l COOT

uomeHH!I HOPMHPOBKlf. B npHJIOllt8HHH fl Dl:lB8;!18HO Cil8KTP8Jil,HOe 

npe;zicTaBJieHue ].!JIH pemeHHH Ooc:ra. a:ro npe;zicTaBJieHue B aau-

KHyToil qiopMe co;zieplltHT BCDH606XO].!UMYIO B § I rJI. I H § 2 

l'JI. TI lfHqJOpMal.{Ull 06 aHaJIUTU'lCOKHX CBOitOTBaX pemeHH!I ifoc:ra. 

IlpHJIOllteHue ill co;ziepxa:r pemeH!ie KpaeBoil aa;zia'llf PuuaHa Ha 
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nonyocH; KOTopoe Hcnom,3yeTcH B rnaBax.I n IT. B npHnoxe

mrn IY np1rne,qemi1 HBHue BupallteHHH .l!RH WYHK!lHil, iparypHPYlllllHX 

B ·wopMyne ,l!nff WOPM~8KTOPOB H6CBH3HOti qacTU M8TpUqHoro 

3R6M6HTa TOKa ~ /J- CHCT6MU B p({ -: COCTOHHHH. 

OcHOBHUe pesym,TaTu-, BOIJ16,l!WHe B ,l!HCcepTaqul), onyO'nH-

KOBaau, B · paO'oTax ; 3;;.6/ • Be~ OHH ,l!OM8,l!l,IB8RHCI, Ha cec-

CHHX 0T,l!eneHHH H,l!epHoti WH3HKH AH CCCP (B 1972 H 1975 rr.), 

Ha IX Pa6oqe11 COBelllaHirn no Teopmr 3R6M6HT8PHUX qacTHq 

(r.:/lltropo.ll,1973 r.) H Ha MeJJC,l!yHapo,l!Hoti mKone-ceMHHape 110-

RO,l!UX yqeHux no Wff3HKe 3R6M6HTapilux qacTHq (r.CoqH,1974 r.). 
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