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PoC'? HHfCHcH:aHoc~ llY1llt<m qacfH~, nonyqaeuwc Ha co:apeuea­

HI,JX YOKOPHfeJJHX, ll03BOJJHCT npOBO,ARfL ~cTaX»HOC BayqeHHe pe~KHX 

ancir.rpo11arHHfHW: H ona6oaneKTpo11arHBTBW: npo~ecoo:a. IlpH aaamiac 

8KonepHll8HTa~HBX ~aHIWX BC06XO,ARIIB'TaKHe TCOpeTHqcoKHe pcayX»TaTH 

H 3aKJJDqemra, KOTOpse OOHOBBBaDTOH Ha HaH60JJec OTPOI'HX llO)OCO~ax. 

B !CO.PD 8JJCKTpo11arHHTHOro H ona6oro B3aHIIO~eAOTBHA a~pOHOB 

HKCCTOH pH~ TOqfiBX YfB8PE~CHBA H rHllOTC3. 9TH YfB8ps,lleHBH H I'Hll0-

TC3H wop11y.1mpYDTOH :a :im~e yonoJHA ~ TOKOB a~oao:a H ac aaBHOHT 

OT IIO~eneA. K TO'lHBM YTBCPZ'ACHHHII OTHOCHTOH yoJJOBHC ooxpaHCHHH 

8JJCKTpo11arHHTHOro TOK8 ...., ..,...., 
t;;rJr.:. O 

B 8H8mfTHqecKHc oiioAona SMIIJlHTY'A HYlOIOHHOl'O KOMll!OH•8<lJ<PCKTa :a 

HB3mCII e,,2..- npH6XBZ6HHH(I). 

liCOJJC'AOBaHHe cna6:qx: JJCllTOHHBX paon~OB a~OHOB (dca HSIICHC­

HlUI oTpaHHOOTB, T.e. b S =D) npucno K mn0Teaa11 ooxpaacHHH 

:aexTopaoro toxa cvc<2,3), qaoiBqaoro coxpaaeHHH &KoHaxiaoro TOKa 

(PCAC)(4 ,5) H anredpe TOKO:a<6>. YOJJOBHH, OJJ8'AYlllltH6 H3 ncpcqzoJJeH­

HI,JX :asme Yf:&epz~eHHI H I'HllOTC3, Olt&88JIHOL 0006CHHO ll0JJC3Hlilllll 

~H BayqeH](H npo~ecoOB, J KOTOPBX aHepmH WOTOHa (pcan»HOl'O HJIH 

JHpTyanaoro), JllldO 8HCPI'l!H JJCllTOH•BCATPHHHOA naps 11oryT C111!TaTL• 

OH 118JJBIIH. K npH11epy, llPHlleHeHBC yoJJOBHH ooxpaHeHJl:H 8JJCKTpo11arBHT• 

aoro TORS llO3BOJJJIJJO HSATH SllllJIHTYJtY BYKJJOHHOro KOllllTOH•8<lJ<P6KT8 ~H 

aaeprxl wotoBa ,aBa'IJllTCJJLHO 11c11r.max noporo:aol saeprn wotopoZ,Jtcmm 

n-11caoaa<718>. 
B H8OTO.fflllCI ~OOCPTSIO!H no~06HBA llO)OCO~ HOllOX»30B8B npB 

paoo11otpeHJU1 pa~a npo~ecoOB, rna:aBBII 06paao11 o yqactac11 »yx 
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TOKOB. B 8WIJIHTY'A8X TSKHX npouecCOB BCTpeqaeTCH 8H8tntTeJIDH0 6on­

mee tntcno napaueTpoB, qeu B aunJIHTY.i.tax npoueccoB c yqactHeM o,lUloro 

TOK8e 

;llHccepTaUHH COCTOHT HS npe)OICJIOBHH, qeTHpex rna:a, KPSTKOro 

o6aopa peaynraTo» H Tpex npznoEeHHA. 

Uep»aa rna»a noc»a~eaa uayqeHHD »oauoEaoctett onpeAeJieHHH 

8H8K8 H MOAYJIH 8WIJIHTYAN pacna'Aa HettTp8JIDHOro n°- ueaoaa. 

COBpeueuaoe paaBHTHe T8KHX \PY~8MeHT8llHHX Hanpa»neimtt, 

KaK anre6pa TOKo:aS ll (2) y. S ll,.(2) H PCAC, c O'AHOtt cTopoHH, H 

M0,7.t6JIH \PYHA8M6HT8JlbHI,fX qacTHU (KB8PKH H T.n.), C 'Apyrott, 

npHBeJIO K BHBOAY(9), ~o 3H8K H MO'AYJII, 8Wl.lIHTY.JUI npe'ACTSBJISM 

3H8tntTeJIDHHtt HHTepec 'AJIH npoBepKH MOAeJiett BSIU!MOAettcTBHH S'APOHOB. 

B § I rnaBH I paccuo-:rpeu npouecc n-p -- 2 0 h, (I7) ,Kor'Aa 

n-- ueaoH HSXO)OITCH :I S • COCTOHHHH M6808TOMa. YCJIO:BHe coxpaae­

HHH 8Jl6KTPOMarHHTHOro TOKa IlOSBOJIHJIO onpe,1.teJIHTD aunJIHTYAY npotiecca 

B BH'A9 

J.l -:, J-l p ~ J,{, TT: 

w .. aaepnm O .. KBaa-:ra, 

rr7q,l 
\ /f(K,JJ-1 
~4(K:V) --'---P{p) n(p') 

\1 I 
PHc. I 

ww1 
+ 0 ( WI.IL:,..,) (I)' 

Yn, R.. "-' n,,_.f = 760 MBB 

LL 

', ,.? 
~ 

4 

Up • lllCI8,1( nOJIDC.HWI: )Olarpaw, np:neu OCHOBHOtt BKJI8,l.t llHOCHT )OlarpaM• 
MH I,2,3,puc. I. 

Mn .. BKJIS)( )OlarpaJOW 4 ( pHc. l), pa~autt 

ll - e,2. F £,¥- t* 
1'C:. J,to qtl._ )'nl.+io"""- r s...,~,;xr5,~(2), 

1t" 1'C'" 

r'Ae d .. mHPHH8 n°- ueaoaa, 
JI - • I'} L _ -/ 

._/1,(t> : - l ,<. /Vl,C- I 

aunJIHTY.i.ta nepeaapH'AKH nuoaa :a noporoBott o6nacTH, a F-= - ±_,., vi: _ 
. 'f1<. f?,96 Mr. 

KOHCT8HT8 pacna.i.ta HettrpaJIDHOro DHOBa. npH ll!HPHHe pacna.i.ta IO a:a 

IS/ =I. Ta:rmu o6paaou,e)OlacrBeHBHM napauerpou B (I) HBJIHeTcH 

3H8K 8MnJIHTY.ltH n° ~2(0THOCHTCJIDH0 nce»'AO:SeKTOpHOil: KOHCT8BT!,1 

CJIH3H IlHOB8 H ByKJJOHOll. 

C IlOMO~D (I) BH'l!HCJICH aaepreTHqecKHtt cneKTP aettTpOHOB H 

HBTerpanBaH ll8POHTBOCTD fl no OTHomeHHD K BepO~THOC1'H npouecca 

up--- 4'k., • B!iHClmJI0CD 9 qro cneKTp H6il:Tp0HOJ3 H HHTerpaJIDH8H 

:aepOHTHOCU :aecDM8 qyBCTl!HT6JlDHH K SHSKY 8WlmlTY.ltH n°--- 2 0 
:a 06JI8CTH I (KHH6THqecxaa 8H8PrHH Hett-:rpoao:s W'" ~ 340 xa:a) H JI 

o6nacTH n (525 l W- ~ 1680 xa:e), r'Ae Mn cpa»HHMa no BeJIHtntBe c Mp• 

Ha-:rerpHpyH·»upaEeHHH .i.tJIH cneKTpa B o6nac-:rax I H II H :ao :ecett 

06JI8CTH vf ~ 8,9 flBB, IlOJIYqHM, '!TO 

R,1 = (3,65 +5·2,66).ro-6 

Q} = (14,4 -.S·7, 7) • 10·6, (3) 
n -4 
1<...,1c,~= I,2 • IO • 

llonyqea1We ll § I :SHP8ll6HHH MOryT 6HTD noneaam.m TaKXe C 

TOqKH apeHHH 0TA8Jiemrn 11\PHSnecKoro \POH8 11 npH HCCJie,1.tOBSHHH pe,1tKHX 

p8Cil8'AOB n°- ll680HOB. AKnJIHTY.lcr pacna.i.ta n°~ za-( 2 _,, 2.Q ) 
MOEHO Tane HSYllHTD ll npouecce KOrepeHTHoro \POTOPOE'ACHHH n° ( 1... )­
K630HOB l3 KyJIOHO:BCKOU IlOJie H'AP8o 
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B § 2 l'JI8BH I pacc110,:peua B03JIOZBOCU, O:r]teJiemtH BOKOl'epeur­

BOl'O cJ!OH8, CBHB8HBOl'O C nepeXO'A8KH H'AP8 Jram8Bll B B036)'Z.1t6HJW8 COC­

!l:OHllllfl, npH nOKOIIIH 8KCnepHM8BTOB C noJIHPH30B8BlWIIH cJ!OTOB8JDl(IS). 

C nOKOJ!II,D pesym.TaTOB pa60T!i (IO) nonyim11, ~o 38BHCHJIOCTa oeqemtH 

OT nOJIHPHB8w,IH paBJIHUa B KOl'epeB!BOJI H B8KOl'epeBTBOK nponecce, 

ecJIH BOB61Z'A6HH1i18 COCTOHHHH H'APa omeBH OTJIBqam!CH no CIDIHY - qer­

BOC!l:H OT OCBOBBOl'O COCTOHHHHe K TaKHK H.JU)aK OTBOCHTCH 82!»>204 . 

(OCHOBHOe COCTOHBH8 Jp; o+ ). Ceqeoe (J!OTOPOQ8BHH Ba TaKOK 

H.JU)e Heer llH;zt 

O,;. c:r; o r -t 0 u «- t.. • r , 
r;zte ceqeBJ1e xorepeuruoro nponecca 

°t H :: 0o l 1.. + ? ~ Co~ .Q. f ) , ( 4 ) 

3,11;e~ Pit cTenen JIBBeitaoit nonap11aawaa o -· nauTS, L/ - yr.011. 

11ew nJIOCKOCT~D peaKIOtH H nJIOCKOCTaD uuelHOit nOJIHpHsawaai 

TaKHK oopaao11,ucnom.soBaBHe noxapuaoBaHIWX 7- uauroB nos-

1onae,: OT'A8JIH!l:a ceqem1e xorepeHTBOl'O cJ!O!OpOQ8HHH no aaBHCHJIOCTH OT 

yrxa 1 . 
8cuo, q,:o :a 8KfiJIH!y;zty KOl'8P8BTHOl'O (J!OTOPOQemtH :BXO;ztHT, KaK 

qacr., a.llJIJIHTY'Aa (J!OTOPOQOJUIH _:a KYJIOBOBCXOJI none H.JU)S, OT'A8JIH8MaH 

no xapaxrepuol Yl'JIOBOI 38BHCHJIOCTB. TaKHM 06paao11,peayx.raTH § 2 
' 

l'JI8Blil I ll03BOJIHM BS'A8H!aCH B8 peJIHqeBHe TOUOCTH JIBKepeUB 811IID-

rYXH n° ( ? ) ) 2 ?{ npH acnonao:aalUlH nOJIHPBBOBaBBSX (J!OTO-

BOB. 
HapymeHHe.CP-HHBapaaaruocTH 1 o6aapyzeuuoe :a pacna;ztax x0 -

M880BOB, oaaaqaeT,COl'JI8CBO CPT-Teope11e,raue aapymeHHe T-au:aapHaHT­

HOCH. STD 06croarencr10 co:axecruo c (J!a.K!OM uapymeos P-HHBaPHaBT-

6 
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BOCTH B CJia6ia: B38lOIO;ztelc!llHHX npHBO;ztHT K BOSJIOZHOCTH c1111ecrBOB8HHH 

anexrpaqecxoro ;ztHnonuoro xoxeara (a.;zt.u.) y aJie11eurap1WX qacran 

CO CnHBOII. 

B l'JI&Be 2<19> pacc11orpeBH nOHBJIHDIIIH8CH npH uapymeJDtH P-a T­

HBllapH8HTBOCT81 B0BH8 CnHHOBHe CTPYK!YPH :a aMnJIHTy)l;e BYKJIOBBOl'O 

KOMIITOB-awweKTa x ycrauo:eneuy KHHe11araqecID1e cooruomemi:a xez;zty 

BHD npx pacceHHHH :anepe;zt. Ycraaoueao CBOitCTBO PT-HHBapaaHTHOCTH 

&IUIJIHTY;ztH KOMnTOH-aw(J!eK!8 npa BHSKHX aaepl'llmc. 

llpe)l;IlOJIOZeBHe O !OM·, qfO uapymeBHe T-HBBapH8HHOCrH c1111ecr­

:aeaao mtm:r. B 8JI8KTJlbK81'HHTHOII HJJJI aexenTOHHliX BBaHMO;ztelcrJHIDC 

8'APOHOB,noaBOJIHer coxpaBHS YCT8HOBJI8BBH8 pauee<1> aB8JIHTHqecKHe 

c:aolcna 8MnJIHTY~ xoMnrou-awcJ!exra. 

B coqeTaHHH c uaxoauepre,:aqecxoit reopexoit, o6o6~eHHol aa 

cnyqal uapymeBHH P..H T-HBBaJ)HaH~HOCT8it, 8TH CBOlcna npHBOMT X 

npa1any cyo ;1tJiff a.;zt.11. ayxxoaa: 
oO 

- Lf O.,J-' J1_ = ~ j Jh-,.,(Yt (ll1D) +~ {~o)) ~~. (5) 
i 

3;ztec. Q.. - a.;zt.M. HYKJIOH8, f' - M81'BHTBlill JIOM8HT, M-11acca 

BYKJIOH8 , ';;', 1 '/.3 - IIIIIIJIHT;y;ztlil, uapym8DIIIH e P- H T-lllHB8PH8 HTHOC!!:H • 

B e2 - npH6~o:emm, npH YX888HBWC BHme npe;ztIIOJIOZemt:mc, MWIJl1i18 qacTH 

awnJIHry;zt KOIUITou-sqxpexra onpe.itexsmrcs nponeccaMH (J!oropoqeHHH 

n-xeaoao1. 

B OTC]!C!BH8 Tpe60B8BJ1I P-HHB8PH8B!HOCTH allllJm!Y'AY nponecca 

r c~) -r N - N -1- ,c c en (6) 

MOZBO npe;ztcTaBHTa :a c.n.x. :a BH;zte 
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~ ~ r.~ .... ( ........ , 
.,.- • _.,.-=- r. CT'J .... -> 1: -(ut:.-) 9e/ r 
ly;c-= t <.ue) I!,,+ 

9 
(c-s)t7:z. +c. r::;:, 9 "3 ..J-

4-~ re?-iJ rf eJ (,.._ + i c"ci- s J F,-+ (crfJ ( ~ej Fz .;. 
9 7 'I r 

+ i (~tJ <fs) r 
w 9 .3 

(cf r) { f .s} r 
+ - - ''I 7 '1 

(7) 

"""'-"J ~ ... [t. e 
r.ne 9-: /(/ iS = -- , <l>YHKnH14 F. acqeaam npH cnpaBe)ll!H:iOCTH 

/ l,0 L 

P-HHll8PH8HTHOCTH. 

Bll"lllfCJICHl4H C IlOMO~IO (6) npHllO)IHT K 

J""'- ~,c. v,o)-=. 'f-..... 'cJ3 (v )o):: j_ (€ ~M) ~ IIL...,.f.!~--+-) ~+(8 ) 
W °F' 3 'I I 

+ 3 6-/" ~Y + ,c/ { 6-2. -1- j 6:3) _; ,s • 6-i. J.. 
B (8) £ I w - saepr1m HyKJIOHa H q>OTOHa B c.u.11. npo-

uecca (6). Peaym,T8Tll (5) 14 (8) Il03JIO!HIOT CJIH38Th 8<l><l>8KTll Hapyme­

HHH P-14 T- HHll8PH8HTHOCTel JI npouecce q>OTOPOEJt8HHH rr-ueaoHOJI C 

Jl6Jll4-«mHOM s.,n.11. HYKJIOHa. 

B rJiaBe 3 paccMOTp8Hll CJI8608JleKTpOMarHHTHll6 pacna)tll 

CX(p)4~Cp')er9,) Vf'J1,) oft:-) <20>. AllnJIHTYJt8 TaKoro npouecca 

JIKJIIOll86T 8Wllll!TYJtY TOPM03Horo H3JIYll6Hl4H SJICK'fpOHOJI . ,.,,l{ T H 

8WIJIHTYJtY 143Jlyq~HHH aJJ;pOHaMH J,(_ W" • AWIJIHTY)ly .,,(,I i/ uouo 

npeJJ;CTSBHTh JI JIHJJ;C 

// W "= ~ e C '.,,t{. (k.//) 
I..M, Y.f II c.r r o1 ., (9) 

rxe .e,,,-:. u,,( f,) fv C 1-+ r~) "- C9d ' € ;nKTOP llOJIHPH38IUUl 

q>OTOHa (peam.Horo .JIH60 llPTY8Jll>HOro)' 9-= 9, -I- 92.. • YqeT co:zpa-
(2,3) (4,5) 

ae!WH sJ1eKrpouar1miaoro TOKa u r14n0Tea11 eve, PeAC H anre6pa 

TOB0:&(6) npHBOJtHT K ycJIOJIHHU(II) 

8 

·i 

I 
.. ;'~ h 
\ '.\1 
I 1,I 

I l 
l 

f 

I 
I 
I 
i 

ii 

! 
if r 

w- . VJ 
t., ev ).l r" -= - < J" I 'J ,1 I ol > ,e .1 (IO) 

w ~ J £~9vJJ .. ~~£"'(~J:/,."""/ol)+ ».Ti.;;.:- c ,_,t.t (II) 
I I I r '1'2.- J?,\i "/' /",1 

j w jv A 
r,ne - CYJIM8 BeKTOpHoro H 8KCH8JIDHOro '::f CJIS6llX 

ToKoJI a.npoHo:a. £,.... vllr == i er<;. 7.:rf1/i-e"" I o1 > .. awnJIHTy.na 

npouecca rl. -) ~ ii: c,n ( 
Ilp14MeHeHHe JCJIOJIHI (IO) 14 (II) ll03JIOJIH6T onpe.neJIHTh 

w . 
8Mllll14TYJtY _),{, C TO"IIHOCThlO JJ;O 'IUICHOB,nponopUHOHSJlhHl:lX 

( '-9 ). 
. Ilp14MCH8HHe YCJIOJIH! (IO) 14 (II) B § I rJI8Jlll 3 ll03Jl0JIHJIO: 

a) Bll-«mCnHTh c xopomen TO"IIHOCThlO (/\/4%) BKJill,?l SKCHanhHOro TOKa 

B awnnHTY11Y npo~ecca rr+ --l) rr0 e+v ( , :1111paaHB ero qepea 

8MllJIHTYJtY '( - 3 II - B38Hl40,JteffcHl4H. AHanorHllHO llOJ1y11eaa CllH3h 

uez.ny BKJia,1to11 aKcl4aJ11>Horo roKa ( A ..S =I) :a aWIJIHTYJJ;Y npo-

uecca I(+ 4 ~ 0 e-1-v O H SMllJIHYJtO! 0 - ~~ii: B3814JI0,1te!CTllHH. 

6) YMCHHCHO "lllfCJIO napaMeTpOB a aWIJIHTyJJ;:> 11+ ~ e+ V e+ e-. 

IlpH STOii JIKJiaJt SKCH8Jll>HOrO TOKS JIHpasaeTOH qepes napaMeTp (L,, 1 

xapaKTepH3YJOJitJI! npouecc rr-t-- e + . ..; t H sJ1eKrpouara.11THllff paJtHyc 

Il-J.IC30HS H ;:.weer JIH,lt t t:/ ~"'C 2. (ff/}( e f} + 
f:,t .eJI )1,/',,, :: - 1~1- ( t -1- K. 7-;i. ) '2._ "1-i 

+- o.,[rceJ(t:.9) - fE.7 JCei;,JJ -1-

rl - ?. 9' t. Ji] (12) + ( 1 -1- .c. 1- 1-1;. J r Ee J t, [1 + 0 ( ~ i. ) -;;;:-i 
c/ t: ~ / . . , ]' yn,A . 

•) JleTam,aoe paccuorpeue npouecca IT~- e,_ve+e- :a pa6oTe(I2) 
npH:aeno K topMynau,coxepzaDtHM 3 napaMeTpa. TaM ze 6HJIH aan,neau 
mtH8M8TH"ll8CKHe ycl!Olll4H, npH KOTOPllX B03MOZHO 143MepeHHe TOro HlIH 
14HOro napaMe!pa aeaa:BHCHMO OT JtllYJC OCT8JlhHIDC. 
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~-
BKJJ8,lt :B8KTOpaoro TOK8 C llOLIOIIII>D l'HJI01'831i eye BliP8lE881'CH qepea 

a1o1nJIHTY.itY pacna:zta n°- 1o1eaoaa. 

. AliaJJOI'H1lHO paCCLIOTpeR l1Kll8.lt axcHam.aoro 1'OK8 ( A ...f =I) ll 

8K1JJIHry~ K ~ e V e+ e-. 

B pacna.itax c Ha1o1eaeoeK crpaaaocrH l'KJioreaa eve ae HKeer 

Mecra. ~JJH :Bli"lHCJJ8HHH BKll8,lt8 Jl8Kl'OPHOrO !OKS ( Ll S =I) aeo6xo­

,'!tHLlli ,lt0llOJJHHT8JJaHli8 npe)tIIOJJOJ:8HHH. 

B § 2 rJJ8Bli 3 :B!i1lHCll8H BKll8.lt ll8KTOpaoro 1'0K8 JI 8KllJIHTy;ttY 

K ~ e v '( (e y e+e-) JI pauax x* - ;zto1maaaraocrH, npne11 

rpe6oBaHHe KOHe1lHOCH pa.-ztmanaoaaoa nonpa:11K11 1 ft - pacna.ite I -

Meaoaa nOSBOJIHlIO npH H8K01'0pwc npe)tIIOlIOlt8HHHX :Bli'CIHOllH!a H30CK8lIHP-
* BYD aKIIJJHl'Y.ltY K ~ K ( - pacnru,;a. 

B peayJJarare noJJY1iaeu, 'llfO 

)l V (~,q) = ,,,., JI(. 
-£ 

1l1. .t - 9 t. r "f rr ll-.o r, r,"- I c;-, 
(I3) 

B npHJJOlt6HIIH K rJJaJe 3 UO;itp06BO o6CYlt,lt8el'CH .lt0K8381'6Jll,O!JO 

BH3K08HepreTH1l8CKOI reopell!i ~H aecoxpaHHDD!HXCH TOK<m. 

YCJJO:BHe coxpaaeBHH 8JJBKTPOK8rBJl1'HOro TOK8 ll08:BOlIHer :BliP83Hl'a 

aMUJJHrY.ltY pa.-ztmanaoaaoro npoztecca (ol ~ p. 7f ) qepea 811UJlHY}tY 

npoztecca ( cJ- ~ (-> ) H ee npOHSBO.ltH!ie C !OtmOCUII ~o 1lll8HO:S,. 

Jl!IHeflB!iX no HIIIIym,cy toroaa K = ( i , w ). 9:ro yr:aepz:ztea.ae 

H3B8C!HO K8K reope11a Jloy (I4) • 

B BeKOTOPWC CJlY1l8HX JlHH8IB!ifl no I<. 'lJICH C!8HO:BHTCH 

opallHHKHM no :eeJlH'lHHe c 1ll!eaou ayne1ol creneBH ,11aze npH cpaBo­

rem,ao 118lIHX aaeprHHX ~oroaa. 
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B rna:ae 4 pacc11orpes O.ltKH HS rama: npHuepo:11 - pa;ttHaitKoaaoe 

Ilp - pacceHH11e<22 > JI 06ll8C1'H aaepl'HI J6JIH8H H3068pH.° 

ltJJH yqera JJHaelawc 1ll!eao:e rpe6yercH LIO.ltem, npoztecca. B 
' 

lfO.lteJJH, npe,ltlIOJE8HHOI ll arol rna:ee, H306apa C'lll!T88TCH qacTHitel 

CfiHH8 3/2. 

BH81l8ll8 paco11orpea narp8HlD!8H CB060.ltHS:X: nonefl ~-4 H 

06CYJE.lt881'CH :11onpoc O xoppeKfHOM Bll8,lteHHH ll38HLIO.lt6ICTBHH qacTHitli 

cnHHa 3/2 c ;itpyl'IIIIH (IS). 

9neK'fpo11arHHraoe B38HIIO.lt8ICTBHe Y'lll!THB88TCH aaueaol ~ ....;,~ + i.e-1, 
JI narpaanaae: 

Js/C~ ..f- .,/6 N;r; ) 
j/.) Nii; : /' ~ t 0,, 11 ¼'V ~ ,{ -I-:}, C, ~ 

(I4) 

G>,,..., ::: cfr~ -1-- Ce + j II ( t+ Y-e J] o,. I;. 

9:iteca A - npOH3:BOJJaHHI napa11erp-/: 1/2. IlpH ycJJOBHH, qro 

xao6apa He ;ztae1r BKJJ8:zta JI S - llOllHY Ilp - pacceHHHH Ha nopore, 

? = 1/2. Kpolle aroro, Y'llf8M JIS8HII0,116ACTllH8 8BOM8llDHOrO 118rHH!­

HOro LIOll8HT8 r~ H3068Pli C 8JJ6KTPOJ118rBHTHliM none11: 

/_ - ~ f"A dJ . S I£ { r; · - 3 r;:;_,, 7! 1, r 111f c- <:i" J- ii, (IS) 

r:zte J:.. = I/2 (.;) .... JJ11 - c)., fir ) - reaaop anexrpo1o1arHHraoro 
/''I • . , 

nona, sr ") f cs- = - I/2 u;., cff a- - < J,.1 cl'-.,6" - ~(1 41 ). 

II 



i .i 

PaccuoT pHM "WirxonHOHHHtt" npe].teJI ( J, :..::. O ) awum-
TYJ.tH 7i:,"~(9,) pep,) -.;> ~+rr2... J prJ)z.) T(~) J , 

npHM8HHB PcAc<4 ,5) H a11re6py TOKOB (6) • IlpH STOM Hall noaa}.t06HTCH 

MaTpHqautt a11eueaT axcuam,aoro Toxa: 

i, ( pql,_) l 'j: \ ~ ~-1( p)): LL (P2.) (A, o,.11 +,.Q~ J?r )lv + 
(I6) 

+/;3 P,, ~v + fi'f r,, e_v) u,1 rpJ_ 

OxaaaJIOCDt qTO aMllJIKTy}.ta npouecca n+p ~n+pt, BUlUICJI6HHaH C 

noMOII(I,D STOtt .UO}.teJIH t HM881' npa:BHJIDHOe llOB6}.t8HH8 npH 9:i __;, 0 

TOJIDKO npH 

A2.-= ,[)1 = A..., :: o ) 

). 
1)1 = fr.: 11,1..n; • 

(I7) 

IlpH npoHSBOJJI,HUX A2, A3, A4 He06XO;itlll(O Jffl}.tOHSMeHHTD MO}.teJII,, 

}.t06al!BB HOBHe KOHTaKTII!:le B3aHll0}.t8ttCTBHH H306apu, HYKJIOHa, n-ueaoaa 

H q>OTOHa. 

B npe;ztno11oaeimu {I7) e}.tHHCTBeHII!:IK napaueTpo1,1 B npouecce 

rr+p -- n+p(a:enaeTCH uarHHTHHtt ll0Jl6HT HS06apu /}, + + • Tax zte, 

xaK H :e pa6ore<16>, BU'lll!CJIKM aMnJIHTY.llJ H ceqeime aToro npoueccQ 

npH ID'IHeMaTHKe, r}.te no}.ta:e11eH :eKJia)l. aapa].to:eoro Ha11yqeHHa. 

Ilpo:ee}.t8HO YTOlffleH!le peaym.TaTOB KOH}.tP8TDK8,H IIOHOMape:ea<16). 

Paa11uque :e aTKX peaym,Tarax cBaaaao c paamique1,1 :e :eu6ope a»nmsTy}.ta 

aapaJ.tOBoro Ha11yqeHHH uao6apu. 

OcHOBHHe peaym,TaTa }.tHccepTa~K ony6JIHKOB8HH B pa6oTax117~221. 
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