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1 .  BBEÀEHr {E

B noclegnue 20 ;rer ÈosrlrrnJra n c$opliupoBaJracË HoBa.rr o6nacrr, Suannn
urr$paKqr{I4 ifiecrltoro a.Tenrpo},rarHr4Tuoro uBJrvqeHr.r.fl, ocHoBaHua.rr Ha [ByqeHnr.I
II TICITOJIbBOBaHT4I4 CTOflSTTX peHTreIlOBCr(rrX BOJTH, BOSHUHaIOqTTX B CoBepmeErroNr
riprrcrarrJre B ycrroBr{.ex rrrHaÀ{r.rsecHoii guspaHqr,ru. fIoMxMo o6qesuausecHoro
IIETepeca, cBrlsaHHoro c anolraJrbHo pear(rrrr rraMeneurrerr xapaxTepa BBarrlroleù-
crBtrfl peHTreHoBcKûx rYqefr c aTorlailr lr B nprrcTaJrJre, ara o6ilacrr,, f ial{ Tenepb
craJro -rlcHo, .âBir.sercfl Becblra ilepcrrexTr,rBHofi gln aHairrraa crpyl{Typbr r(pr{craJr-
.rIOB, B TOII IIIIC;fO II IrA aToIIapIIONI ypOBI{e.

,(elicrnrare;rbuo, cro.flsa.fl Bo.rrHa, uMeruqa.a ror ?rie ttepuoÂ, qro r,r KpucraJrjlrr-
qecfia.fi pemeTHa, JrerHo qyBcTByeT }IaJreùIIIee orKJToHeHue aToMHr,rx rrJlocHocTeù
(nnu orgelt,ur,Ix arorloB) or rrr ilpaBr,rJrbrrr,rx rloJro?+ieul{fi n ngeam,nol{ KprrcraJr.Ire.
Tar, nanpuMep, rloi+iHo onpeÂeJrr{Tb noJro}fierrl{e nprr}recHbrx aroxroB, BHeÂpeH-
Hhlx B KpIlcTaJJ. rrJrr.r tr.-rlHv xlrlmqecxoù cB.g3trr 8J1.fr rIoHocJrofl t{HCpo.-IHT,Tx aro_
IIOB. âÂCopdUpOnaunlrx Ha sr,rcroù nonepxnocTr4 npr{cTaJr.na.

9ro xe i lpe,qcraBJr.aer co6où cro.rlqa.rr penrresoBcnafl BoJrrra? rlro6rr orne-
TIrrb r{a sror Bonpoc, paccÀrorpur.r pacnpocrpaHeHZe peErreHoBcKIIx i lyqeù
B AocraroqHo roJrcroNl r(prlcraJrJIe. Ilycrn Ha Hpr.rcraJrJr rIaAaeT nJrocKafl BoJrHa
c BoJrIroBbIrI BeHroporr ko. PacnpocrpaHeHrre BToù Borubr B npr,rcraJrJre otrrrcbrBaer-
c.s 6roxoBcltl4l{r{ BoJrHaMrr. Koropr,re yqurr,rBaror rpancJr.rrr{uouuyro crrMlreTpr.rrc
nplrcraJrJra r,r npeÂcraB;rsror co6où HorepeHTHyro cyneplloSuqurc [peJrolrreunofi
LI pacce.rrHubrx BoJrH, BoJrnoBr,re BenTopbr r(oropr,rx paBrrr,r k- : ko f h,o, rge
hm - Bel{Topbr o6paruoù perxerr(r4 npr.rcra,rrJra c MHo}r{urenelr 2n.-
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70 M. B. FiOBAJILqYFi, B. f li0ll

Arrn,rrrrvlr,r  pacce.f iHHbrx tro.rr i l  olpeÂe,rrf lrorcf l  rrei locpeÂcrBeHHo I{3 } 'palrHe-
Hrl i t  MaticBeJrJra rI ,  I iaH r lpaBr,r,rro, oqeHrr \ IaJrLI - 3HaqIrre. lbHo l lel lblr le. qclt

alInJIItTyAa IIpeJrotI. I Ienuoii :  BoIHLI. Sro ceqaaHo C Tell ,  qTo B peHTrelroRcHoll

Anana3ol{e qacror Al la.re11rpi lqeg}ia-f l  l lpoul ' Iqae}Iocrb cpefl ' I  en (cù) .- L * 7,n (t ' r)

Becblra r,rairo or, ' rrrqaerc-rr or egrrHr4qr,r (Xn - t0-; .  10-o) .  I loarorl) '  tsosHllr iaIo--

Ir lrre B r(plrcra, lne f inoroncxue BoJrHr,r i loqrr{ coBrlagalor c IraÂaloqel{ r l i locrioII

BO.-rHOù.
OÀuaxo nprr Bi,rrloJrHeHrrrr onpeÂe.xeHHr,Ir yc"-IoBIIII cnr\-aql{.fl }Io;{ier pesrio

uarreurrrr,c.f l .  TàH, eclu (ko + h) 'z -- Aô (ycnoeue By"' lrSa - Eparra) l l . l f l  I IeFio-

Toporo BeHTopa o6paruoir pe[rernrr, To axrnJlrr] 'Âa pacceflHHoiI Bo"' IHrI craHotsIIrcf l

cpànunrroù c-aNr[;uryAoi{ npe.]o}rreHHofr tsorHbI (; lnyxno;rnoBoe I iplr6"I lrr t f ieHIIe).

B âTou c.rryqae, npene6perafl  c"rrâ6br]ru pacce.srrHLI-\I I I  Bo.-IHarrII ,  I I t lee]I trJf l

arIn"rlrrT-VALI 3"{eHTpilqecHoro ilo"rrfl B riprrcTa,II.xe c.]IeIyrcIIIee BbIpat+ieHIIe:

E (r) : Eoeikot i- Eaelkn',

rÂe krr : ko * h. l lnrenclrnnocrr' ro.-Irl onpeÂe"-Igercfl
AUII,TIIITYArI E(T) U PABHA

1 ( r )  :  t r , t ,  [1  + Ëf5Ë = 2 #cos (hr  *o) ] ,

( 1 t

HBaXpaTOTI r IoÂ]- . - I f l  -

(2 )

r4e a - tbaaa ornourenrrn (E1r,t,É-,,).
I iari c.reg1.er na $oprr1'.ru (2), rrHrelrcIIBHocrb Bo.iIHoBoro rro.II.f l  B KpIICrar"Ile

r4rreeT B sTolr c.-r) 'qae pe3Ko tsbrpat{ieHHyIo npocTpaHcTBeHHyIo 3aBIICIITIOCTb

| ï(r) :^T'J::::.TrI 
tse*ro'a o'Par-

I  Hoi i  PeurerHn h' 3ra saBIICII-

-t  ^ ^ -/- \ .  \ locrt '  [epr{oÂrlqecnafl '  rprqeu

J

leprroÂ .ru6o rol lHo PaBeH.
. lrr6o n r\e,r loe qIICJo pa3 -\IeHI'-

r i le rre;+inlocHocrIroro pi ' lccTo-

l r r r r r  f  . - I r  pacc  \ ta rp i lBaer to i i :
. ; l  

1 o ,  ^  " r - f , \  ^  /  ( ' ( ' r c \ t ! , t  o r p a ; t i i u { r u l ' \  ' ' . r o -

,l -7-:>{--\><1/ ; ;i;l ;î',', i,,1,,, # iiil; l^i;;
,/\-,/ Hi:t tr"-locFiocrtr\. rrt\pà.-I'-Ie'-IbHbI\

/  _ 
oTpa,+iaFl l r l l l ' \ t  I IJOCFiOCTS\I  I tpI I -

0 17 r7,,n; t l t t ' t  t  cla.t ; ta.
CrPvnr r -P t r  c r i ) t {qe i i  so . t -  -

Puc, l. Pacnpegenenue rrETeHcIIBHocrlr Bo'rIIroBoro
rroJrs B KprrcrâJrJre tro ornor[eurrro ri aro]Iubrrl'llot*o- I{t'I (l ) (tn p0;Ie lue'tc t{ lB\'llfl

crElr rrptr pa3Ebrx Brraqesrrsr I  U'rr l / l  Eo I r t  t laaua l lapA\IeTp_tl t f l l :  ()TI iOUeHIIeII

I  Eh l :  I  E"  t t  t l ra ;o r " r ' t .  B  za '

BIICrrtrocTIr oT ItoHHpeTHbr\ yc. lorlrrrT eHcnepnueIITA. T. e. oTIi , l {)HCIII I t l  \ ' f . - Ia I Ia-

[eurl . fr  oT yrxa Eparra, reo]reTprrr l  ;1rrdtparir lrrrr,  YKa3aHHbIe I l f ipi lr lerpln r l() fJrr

Irpr4gl{}raTb paB"III I I IH6IS SHaqeHI'I f l .  PaCcrrOrprru. HA11pil} Iep' CIIT}-t l l t I I I l1 '  l l  I- iOTO-

pôf t  I  En  I  I  I  En  l .  a  Saaa c {  } re r r le l rc r .  I Ipu  ero} I  } IaHCI I \1 i1 .1bHoc sHi lqeHl le

ITHTSHCI{BHOCTII e 4 paBa i lpeBOC\o-1lrT IIHTeHcI{B}IoCTb IIoJtJ npe'rorr 'reHnOrit

BoJHLI I  En l t ,  a l I I lHIr-\ Ia"rIbHoe - crporo patsI lo Hy"[rc'

Baar.rrçroe pacnoxo4ierrrre arorrrrbrr Ir .TIocKocrei i , ' r .  e. I iaRCIIII \- ] IOB pi lcnpe-

Ie"terlrr. f l  a.TeKTporrHoii  n.rtorHocrr.I  B r ipr lcra"r lrre Ir rr"rocl iocreri  rrancrrrt tr .- I  6HoII I IHTeH-

Cr{BHOCTTI I lO,.IHOBOr() r0".rf l ,  OIIpeÂeJIleTcfl  SHAqeHIle\I  $aalr a. TaH. nl iryt ' \ - l

[ ' IaHcn]I l- ] I I{  I IHTeHCIIBHOCTII I IO, ' I f l  I IpII IOItrTCfl Ha aTolII IbIe I I 'TIOCIiOCTII '  i l  I IpII

a, -:  _ îr arolrHbre rrJrocKocrrr rrpr{\oÂÂrc-f l  Ha yB,rrbl no.ra (puc. 1). CoueprleHHo

oqeBIIÂHo' aITo B l ]TII I  IByX npe[e"]bHI,Ix C"TIyIIaf l \  \apaHTep BSaII] Io:IeI lcTRIIf l

IrOJt{ 'peHrlenosCHOii:  BO.iIH6I c } ipIICTaiI.xOI{ peBHO pa3;ult leH' } ian 61-:er I IoFitI3A-

Ho Hl4i+ie, pacc]{orpeHHafl clrrvar{I{f l  pea'Ï Ir l3yercf i  B cnyalae trrrQp:tr iqttn B reo-

r\rerpl{r l  Epàrra u ,àx 
"aeot"aenoii  

$aaouyecrnlrre;r luofi  o6,tracrn }rrJots I I i lJelr lr f l '

"oo"u"aa"uyrorqeit 
o6,lacrrr ro.rrHoro oTpaif ieHl{f l  peHrIeHoBCnfi\  "Tl} 'qei l .



PEHT|EIIOBC}IIlE CTOfltII, lE BOJ]HbI

Hapagy c paccrrorpennoù. c--yIr1ecrB)'er crrryaqrr.rl, n Hotopoli I Err | (

{ | En i. B erorr c"-ryqae B Kprrcra"r.re no-fipeir(Hexry BoBHIIRaeT croflqar Bo,rrua,
OAHaHO ee al InJI I IT l rÂa TaI(  i+(e,  HaH I1 Cpef l lee SHaqeHIIe '  NIOHÉ'I I I0r  qel l  B npeAI ' I -

Âyrqelr c"l lyrlae. B npege;re I En I - 0. qro coorBercrB-ver 6olr[rouJr orK,-IoHe-
Hrrlo or vrJra BpDrra. ar{r.rrrrrylla ocqrr.r.irflqufi lrurencLrBHocrrl cronqeii: Bo"rrrlbl
cTpel l r {Tcf l  I t  H_v"1io.  a cpei lHee SHar leHrre cTaHoBrrTCf l  paBHbrNt I IFITeHCLIRHOCTII

["rrocxoi l  naÂaroqeit tso.:rrrbr (cu. prrc. 1). Ipvru]rr{ c,rroBaNrrr, rrpol4c]ioArlr nepexoA

or [BvxBo,fIroBoro H oÂHoBo"TIHoBo]I]- nprt6;utxeur'rro.
Taxrrrr o6paaorr, IrB cr(aaaHHoro cranoBrrrc-f l  - f lcHo, qro xapanTep BBarI l Io-

gel icrnrrR a.-renTpo\rarHr.ITHoro IIB"I) ' rreHrrf l  c KpIrcran.xorI B ) 'c" l loBll f lx ÂIlnaunqe-
cHol"r xrr$paKqI,I I I  peBHo \IeHflercf l .

3{$eHr. cst{gaunr,r i i  c cyq,ecrBotsaHrre}r crogqeit tso.rr i lbr rr rralreHeHrle}i  c}: t I-

[rapHoro ro.-rf l  Ha aro]ra\, o6paayrorqnx Rplrcra,xJruqec]i ] ' ' rc pelreTnyr 6r 'r . i r  nsne-

creH JaruHo. OÂnario B yc.-roRrIf l \  l i , rraccrqecRoro perrrreHoÂIlSpanqrronuoro

sHcnepil \reHra. perlrcrpr{pv}oIIIero pa3ÂeJbHo I,rHreHcrrBHoCTb orpaÏieHHoI{ LI npo-

rueÂrrlei l  tsoJrH, oH lpoflR.rf lercf l  Recblla c.ra6o. 3ro csqaarto c rel l ,  t ITo arIIrJrITyÂa

HevIIpyrrr\  Har{a.îIoB pacceflHrrtr 3Haqr{TeJrbHo }leHblxe arTrI"I ILITvÂbI -YIIpyroro pac-

ceflHrrf l .  Cro.a.ra.s lro.-rga B r iprrcra"-r. ' re o6uap-v;xreaer ce6.f l  B TpaÂrIqIIoHHo]I peHT-

reuotscHorr aKcrreprrrreuTe irrr[rb R tsrrfe auorta"nr,noit  yr"uonofi  BaBI{cI l}rocrlr nor.r lo-

rqeHrr.rr (a{r}eHr ano}ra.-r6Horo rpo\o,f iÂenll f l  B c"ryqns Jlaya, orHptrr lr i t  Eoprra-

norr 1. a rar{ i+ic cxa6aff acrr\r\rerprr-Fr }tprrBol"I 4r,.r$paxquonHoro orpa;+ieul l f i  ts c.TV-
q a e  I - p r r r a : . 3 ) .

Har.t6o;ree rrpl)tbl\r  rr ecrecrBeHnrrrr cnoco6olr nayqeuufl  I{  npaRTlrrrecHoto

rrcIIo.-Ib3oBarrrrr{ cToflqrr_\ peHTf eHOlJCFirr\  Bo.IH ÂB"rrf leTC.fI  peIrICTpaIII{-E BTOpUqHbIX

U3;rvqerrtr l ' I .  l lO3HII l i i l lOIII I I \  r IpII  l loI. lotqeHIII I  peHTIeHOBCI(IIX HBaHTOB. .JTO,

ts nepB:'r0 oqepe;Ib. peurreHoBCFiIIu r l loro- I I  oE(e-sJIenrpOHII '  s,r-VOpecqenruue
RBaHTr , r .  re r . roBoe l l l t r f  rp r -aHoe i I  l i '  ) ) l f tTùHoBCROe paCCe. f IH I rg .

l lepnr,r ir  r lr i rr  rr r)ro\r Harrpi lu.reHrrrr 6rr.r c4e"iran s 1962 r. EarreprtaHotl 4,

roropruî perIICrprIpoBa.r GeIi . ,- t !r i 'opecrteHrHoe IIs"IIyseHI{e npl ' t  lnQpaHqlru
MoKo-lra"ryrleHrrrr ts r ipircra. 'r . ' re r0prraHrrr.  On rrci lo"i l l raoBa;r 6parroncn-vlo reo-

Irerprrrc nnQpanqutr R : lBy-\r iprrcra.rbHo\r clerirporlerpe L.I uayqa"{ yrr-IoBylo SaBIr-

crr\rocrb BbrxoÂa S,r1-opecqenqun. BonpeFii I  oir i I IÂaHIrf l ] I .  I IBrlepeHHafl r(pI, IBa-tr

yr"uonoii  Banrcrr lrocrrr ol iasa.{acr, uoroaiei i  ua o6paqenH}'Io }tprIBylo orpaHieHIr.E

peuTreHoncxrr\ J)-qefi .  I I  crpyltT-ypa B(l. tuoBoro no.-I f l  oqeHb c,ua6o npoflB"ILEJIa

ce6-f l  J[tr ]É, Ha r ipafl \  o6.racru rroJrHoro orpa;r ieHrlf l .  Fiari  61'Ier IroKaBaHo HlrÆte,

yr.roBaff 3anrrcrrrrocrb Br,rxoÂa BTopnaluËr\ rr3.rIyseHr.r i I  orrpefe. 'LrIercf l  r IHTeHcIrBHo-

CTbIO BO"TIHOBOIO IIOJfl HA ATOI{AX "TIIIIIb NPII BbITIO.TIHEHIIII OIIPEIE"-IEHTTITX YC"TONTTft.

A nrreHHo, rreo6soJr.rro..rro6br ro" ' IrqrrHa cJrofl ,  DIITITTIIpI 'nlqero BTopuqHr'Ie

HBaurbr (rny6nHa tsbr\ola Zur) , 6r'r"'ra rreHblrle lrl{Hlrx.Ia"ilÉ,Hori r,r1.6t'tnr,r npoHIrR-

HoBeHII.f i  peHTreHoBcliof o uB,rryqel lrrf l  B Kpl.(cra"rI.r I  (Â",rrrna aHCTITHnIIITIT Z.*).

3ro 1-c,,rouue (2,- i  {  Z.r) KaH paa rr He Bbrf io. 'rHfl"Tlocr, B âHCnepIr]IeHTe Earrep]Iaua.

Coneprueuno rrHâfl  crrr) 'aqrr.f l  cytrIecrByer B cJrvqae Buerrluero peHrreHoBcr(o-

ro SoroaS$erira. EcJrr {.rryopecqenrHoe rra.xyqenl,Ie c }ra.-IbI}I  Hoa{{uqrrenrort

nolJotr{eHl{f l  l - t  vi  BbI\ofI IT II3 ÂOCTaTOqHO TO,'ICTOTO C.' IOS HpIICTA.TIJIa C TO.IU{IIHOi{

Lr, x '  l lytrt .  ro $oroa;enTpour,r BI ' I . ' IeraIor I I3 orleHb rolr l toro npl lnoBep\Hocr-
Horo c"rro.fl To.-rqrrrror-r nopflÂKa Âo.reri -\rrrlipoua, qro BIIaqIITe,TIE'Ho ]IeHE'IIre Â.rIIrHbI
pncrrrur(Tlrr lr  s o6rrqrrsr\ \-c,rroBrlf lx. V;xe B nepn6l\ axclreplr l leHTa-\ ro r ' I3l lepe-

HlrK) tsHerrlrrc.ro Soroar!$erira, BÉrlo.-rHenHrrr\ B Haala.r le 70-r roÂoB B Jenranrpaq-

cxolr -THrrBcpcrrrere E{nrtonrrrr,  l tpl ' r .ronrrrt  n l l lerre.resul l  5-7. 6rr"{o .qcHo

{roKa3aH0, rrro yr.roBa,a 3atsIrcu}Iocrb Bbl\oxa ,soroarrt lccrr l l  oÂHoSHAqHO OrIpeAe-

Jrflercfl rlo.rlo;{ieHrrert crogqeft pegTreHoBcnoit so.ilurr rro orHoIIreHlIIo H aro\'IHr'r\I

f l" [ocxocr.r lrr .  l loaxuee fo.rosqeuxo, Barreprtau n Bpayu I narulu crroco6 BbIf lB-

Jreurrfl crp),-!ir-ypbI Bo,-IHoBoro ro,r.rI, Ir3\Iepan Q,'tyopecIIeHI{Irrc or rlprr}IecHIIX

aTOIIOB, BBeÂeHHr]I\  B peIxeTKy KpIICTa,]LIIa-IIaTpI{I{bI Ha OseHL IIa.{yrc r;rydnny.

Ovenrrqno, qro nprl  oToNr ran)f ie Bbrlro.ruf ierc-q yciroBlre Lyr < L"".

flortnuo -yr(aaaunbrx BbIIrre, eqe B cepe4lrne 60-x ro4on 6ruu nponeÂeur,r

rrcc".reÂotsaur{fl yr.'roBbrx BaBucrtllocreft shrxoAa raxr4x BToputlHbrx r,.rsryueunù xaH

7 l



72 M. B. }IOBAJIËqYfi, B. T. HOH

TerrJroBoe ÂtrôôyaHoe I{ KoMrrrononcxoe e-11. Orlrerulr rar{}fie, qro BoBHITKHoBe-
Eue cro.Esefr sorulr B KpucraJrJre rrprrBo1I{T r( ano}raJrbr{ofi yr;ronoit BaBr{crrllocrtr

{oro-3[,C 
12'13 u $oronpoBogullocrrr 

14'15 Ha lloJrynpoBogHrar(oBblx 6aprepnnrx
crpynrypax.

B rrocJregyroque roAËI r,Ir{repec K ilByqeHI4Io paccMorpeHHÉIx rtrloueccoB
rrocro.frHHo poc II pacilup.flJrc.s. 3ro i lpuBeJlo x 6ucrponr-v pasBrrrrl lo IIpuHqu-
,nlraJrr,Ho HoBofi 3r(clleptrMeHranrHoû TexHrrn[, 3HaqtrTeilr,Ho ytrpoqarcqeft axcne-
prrlreHT tr ÂeJrarorqeË ero 6oree aficnpeccHrrlt u ltuSopNrarnBIILrlI. I4cnorr'soea-
Hrre HoBLrx NrolqHbrx rrcToqErrltoB fi3.1r)'qeHr,rfl, Târ(rrx HaI{ cr,rHxpoTpoHHoe LrSJ]yqe-
Hrre, reHepaTopbl c Bpaqaloulrlrc.fI aHoÂoM, IIpTTHII[ilIraJ]bHo HoBbrx cLICTefr
cra6unusaqutr yrJroBoro rloJro;fielrl4fl rr l loBopora Hprlcranlor, 3BM 4na o6pa-
6orHu r{ Har{orrJreurr-fl BKCneputrreEraJrbHr,rx Âaunbrx npeBparn"Iro ery o6.rracrr'

$ualrHu rBep4oro reJra rr Snauxu noBepxHocrrl B oAHy ua nan6o.ree conperrennbrx
r{ IIepcneHTI{BHbIx.

2. TTA}I YBI4NETb I,I I4CTIOJIbSOBATb CTO,fltIYrc PEHTTEHOBCITYrc BO"TIHY

B Hasecrne BBegeHrr.f l n npo6neuy paccrrorprllr npocrylo clrr\-aqrro, l iorÀa
Ea rroBepxnocrrr coBepilenuoro Hprrcra,lrJra rraxoÂrrrc.fl cnoË a:rorroB rp)-roro cop-
ra. ,(na npocrorr,r orpannarrrrrcfl c,r_vqaeM crr\Irferpr{quoli gr.rSpan4lrrr B reo]rerllrrrr

Pwc, 2. Cxerrra (foplrtrpoBauu.fi crosqeù
BOJrEhr tr BbrxoÂ BTOpTSEOIO lrSJryqeHtr-s OT
npxuecnhrx aroMoB nprr 4u(ppaxurrr pen-
TreuoBcnrrx nyvef n reorlerprr[ Eparra

Puc. 3. Vruosrre BaBuctrilIocru rlrrrerl-
CIlBEOCTII BOJIEOBOTO IIOJIfl EA ATO]IIIbI\

I rJ roc l ioc r . f l x  (x ,  c I l f lo rnEaf f  ; rnn t r l ) .  t lo rQ ' -

$nqnenra iorpaxrennr (PR, xrlpr\oBarl
nuuna), rrnrepfepea[IroEEoro r ioe$d' lnn-
eETa troIJrorIIeEûrr (tt, IltrIlrI\-rllrlrirn]l-
Ha-E ruuua) u Qaau a (nlprtrolan

c ÂB_Ylrfl TOqHallII JÛEIIflJ

Eparra, Hor4a orpalr(eHrrag BoJrHa BblxoÂIrr rra Fip^IICTa.-I.ra c rori  i+ie r loBeprHo.tr l l .
qepea Horopyto u3ryrrenrre BxoÂIrr B nprrcraJr"rr.  UqeBIIÂHo. rITo raf iaf l  reotlerpl lrr

i lpeÂnoqTureJrbHa Â.rr.s r{ccJreAoBaHrr.fr crp} } ir} 'pbr noRepxHocrl{ I I  IpIInoBepIHocr-

Hl,rx c.I IoeB, rrocKo.xbr(y B arol\ I  cirJ'qae peHTreHoBCHue J,vqI4 s o6nacrn Ïr.- loB,

coorBercrB)'rotrIrrx noJrHoNry orpalr ieHnlo (TaH HaBhrBae}la.rI  qlasorIyBCrBrrreJbHafl

sacrb r iprrBofi) npouunaror B nprrcra.rr.rr Ha )raJr)-ro ury6nuy rI roJrIrI I4Ha o6paaqa
(n nporunonoJro)f irrocrr, cryqaro Jlaya) ne B.rrrner r la crp) ' I{ryp}. BorîIHoBoro Iro. ' Ir I
( p u c . 2 ) .

B arorr c.'r) 'qae yrJroBa.s BaBr,.rcrrrrocrb orHomeullf l alrnJllr)Â noJreir | Éx l l l  En i
z $aarr q. l,rrrr Hop]\raJrbuo noJr.fiprraoBauHoro r{BJr-TrIeHIr.Ê (o-noir-fl) rrueer c.-Ier-vrl-
r1uù nu4 (clr., ualpuuep, 16-22):

' , ! i , lr '* : - ( 1 - i a h)- L {v - iu o * 1@ - ia o)2 - (1 - iab)211 / 2} (3)



PEIITIEI]OB C}iI{E CTOfl III{E BOJIHbI
a t
t ù

(r)

(5 )

(6 )

- .  s i n  2 0 c  , a  Â  \
a :  -  - l i * i -  \ v - v o , , ' u o : 4 ! r ,

I  / . rh I

0 - yro"r rIaAeHrIrI peHrrelloBcr{oro tr3r-vqeulr-rl Ha riplrcralir, 0o - yror,' ci-'or-

uar"rï1rto1uir cepe4lne $asouyncrs11renlHofi o6'racrn Hpunoù orpaEieIIlIfl (<ÂIrna-

irrqecxnt>' y"o.o Eparia), 0s -'yror Eparra (nnuer-rarr.rvecnnri ' 6ee vqera

upe.nouneurro), Irn, 7,n rr l, i l_.-- {5-ple-HounorreHTll Aeficrnr'rrensuoû n ltnrrrtori

sâcrefi no,upuayeuoôiir r.pncra.rrna (7 : X, * i^trt). -! ' tn 
l iBaÂparuolo HopH'rI

a {opuy"ue (3) ucno.'rsa-verc.fr BerBL, c ro"rroHirrre"'rbHo[ ]IHI{NÎOr,I qacrblo.

c uorroqoro soprry.-r (3) u (a) rrolr{Ho JrerKo Br,rqllcJIIlrL vrroBylo SaBIICII-

r rocrb r r r r regcl rBgocrr{  Bo. ' IHoBoIo IOJI f l  nO $Oprr1 ' , re (2) .  Ha prac.31or ia3aHa 3ra

BaBrrcrrl locrb Ha arorlublr l l ,I locxocrax ($aaa t1. : hr -= Znft, rle rz - IIe'rIoe

suc.rro) g.'rn (220)-orpalFieHrrfl CtrKo-rrsnyrrenltf l or HpficraJ.-Ia ripelIHII.f i. Ha arorr

x{e prrc)'H}ie nao6pa;xeur,r noaS{ltquenr orpa?lit 'Hnfl peHrIeHoBc}tIIx J-VseII '

puuttï it ' l  En I ' i  | {o l ' , ,botu a rr xHrepÈ9!..11t_:]ltt::^tltoa$Snqneur nor'rorre-

Hrr.tr l,r. aanlrcnlqlrù or Yr"'Ia ilaleur'r.rl U creAylotrI'[]l oopa3o]I:

IAE

fAe

xin
! n :  ^  1 ,

l ^ l h  I

p : 
* 

Re t( 1 - ia,.)z - (a - iy o)zl|/z ,

- l .rrrrHa a]icrIIHtiul l l r .  i ' r  i '  -  : I . I I IHa Ro.rIHtI pegTrenoBcHur 'u-vuei i '  I iax nrr lno

u3 pI,ICyHKa! I IHTeIICII] I IOCTb BO.IIHOBOIO IO,' I f l  Ha aTcl lax peSHo \TeFIf leTC-s c I I3\Ie-

HeHtIeNI ]-IJàr I Ia: leHlIt{  I I3. ' I}-qeIIILE Ha I ipl lgTaJ.f B qeHTpa"IIt ,UOlî ' IaCrrr XpUnOfr

OTpair ieHlLs ts or,-t I Ir I I Ie or r iorc!$rrUIIeHTa Orpa;1ieHILrI '  I(OTOptlI"I  npAli l i lqeCRI'I

r locrosueH n aroiT )-r; IoRoIï o6'-racrl .
B rO nperr-â l ia1i a\1II.1IIT\-Âa OTpA?IieHUtI E1l En. f lg" 'LçI.ECb Ito\ l I t l rel{CHOIl '

I4}{eer saa1, a-. } ioroparJ. Ka}i tsrr; IHo Ea prrc. 13. peaxo BaBrrcrrT oT } 'r i lal  \{bI,  I I3} le-

p.trf l  uHTeHcrrBHocrb orpai{ ieHHoIo n}-qFia. nponopulloHâ;' IbH}IO }tBâÂpary IIoAyJIf l

aMITJII{r-vÂLI orpait iert lr t i .  repÂe}t arl '  Saaonl 'n rru$oprrarlrrro. U Âp-'VIoII CropoHbl '

I4IITeHCIIBHOCTb BO,-IHOBOTO IIO.' i t{  I Ia aTO}le. t lB"-I, l f lCL' } iBalpaTOlI }IOA-V'ILA CyNl}IbI

ayrrJrrrT].I l  XB)'r ! iorepeHrlt t I I  Iro,-tH - I lpe.torJ. ' IeHHoii  fn I I  OrpaHieHHOfi Eh,

$uricrrp_ver ar-v Qaey.
Curl.aqnn rroJrHocrt,ro aHâ,rorusHa roi i .  nolopafl  l lueer t tecro B ronorpaQrl-

qecHoNr cut-rco6e Barrrrcu $aar,r arln.;rrrrynr,r pacce-ri Ir I I f l ,  npIIaIelt  poJb ol lopHoro

n_vqHa B Halrrelr clyr lae IrIpaeT rrpeJrotrJleHHtri i  n1-. iCrn. 3atretrtrt  TaH?fie. sro 3To

Orr{pbiBaer rryrt,  Â.rI t I  np.f lr loIO peIxeHLIf l  {aaonori npo6;reunr Crp\ '} i rvpHoro aHa"TIII-

aa. Cnenyer, OIHaHO, IIONIHIIT5? qTo peqb uger O6 OseHE, rta.rofr o6;racrrr Jr.I IoB'

o,on..q.ù Berrlquny nop.f lnl{a yrJroBr,]x ceH-YHÂ (0,5'10-; par) '  3ro cB's3aHo

c BecÉNra IIaJroi i  alrn.I I I IT-vÂofi  pacce-rlHrr.rI  peHTrelroncl i l rr  "11-uer1 3'rIel ieHTapHou

.sqefixofi  KprrcraJr"ra. paeuofi  |  T,.n l .
] , I tan, ubl -\ 'CTaHOBII.I I I ,  qTO I{HTeHCIIBHOCTL BO.-IHOBOTO lo, l . f l  Ha aTO\IA\ FipII-

craJ,rra coltepÆirlT 6o;ree nonsyro r ' tr$opuaqrrrc, l lcrecrneuno BoBHIIf iaer rrolrpoc:

XaH gHcneprrlregra.rr,Ho aaSrlncuponu"l rn I Ic11o,-IbaoBarb ar;.  rruc!oplIaqIIrc?

OÂnu na cnoco6on peueIII I f i  atof i  aagaun 11 BaH;1IoqaerC-fI B peIIcrpaqIII I  I IHTeH--

cI,IBHOCTII Br,I \Otra BTOpIISHOTO II3.rI \ :qeHILfI.  Hal lpnltep. \apaHTepI4CTUqecHou

$11-opecqeHurl l l  or cno.f l  I IHopoAHbIx arol loB, pacno'-Io?fieHublr Ha noBeprHocrl l

r{oHoriprrcrâ.rr.ra, r ioropa.s nponopqr,roHaJrbua , lroxa.lrnoiï  rHreHCLIBHocrl l  BoJHo-

BorO rroJ.fr.  O6parulrcn X pnC, 4,a. EC;ru BCe uHOpOÂHLIe aTOMbI IIa\oÀflTCr

crporo a oquoft r.rocxocrrr r,r  noiroir ienlre eroft rrJrocnocrrr coBrlaqaer c r lpaBll i rb-

Irbrlr ro,'roi+ieHrre[r orpai{iarcqr{x rIJIoCriocTeù n npltcrairJre, To yIJIoBa.fI SaBrIcIr-

uocrb Br,IxoÂa $n1'opecqeurHoro trB;ryseHu.E or ârrrx arorloB noBroptrr -vrJloB-YIo
SaBI ICUI \ IOCTÉ,  I IHTQHCIJBHOCTu ITOJf l .  I IOHA3aHH) ]O ua pUC.  3 .

Peanrna.s cl{Tyaqrr.fl Aarfie trpI{NIeHrIreJrbHo K rloHocJloro aroMoB' aÀcopou-

poBaHrrr,rx Ha noBepxHocrrr coBeprrreHHoro f iplrcraJr,rra, I Ioï ier 6rrrr ropaaAo
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c.rro;fiHee. Bo-neper,rx, aror c,roli IIoi-I{er IrNIerb "rro6oe ilo.qoiIterrne. rioropoe orrpe-
Âe.rrflerc-fi ;I,;rnnori rnvnqecnoù cB.rIBIr arrlr arorroB c arouax.rrr lrarprrrlbr. Bo-sro-
pbr\. oH rroi+ier 6r,rrs uecHo,rbno paayrlop.sgoqeu. r. e. aro\rbr, o6paayrorqrre c;ror,î,
.\rorl-T 6rrrl orn.,roueur,r or cpeÂHero tro"rloxieHr{fl xaorrrrrecnrrr o6paaorr, rpuqe]r

a 3 l e e ? e @

B ancrrepfiNreHTe QrrHcnpyercn
CY}I} IAPIIAf l  I {APTIIHA OT BCE\ ATO-
I IOB C"TIOf l .

TaH, na pnc.  4,5 r rnrepecy-
rougrli Hac c.norî crreqeH Ha rro-
"'roBIIHy IIe;+iII.tocHocTHoIo pac-
crorlnrrfl Hprrcra.'r, ira-uarpnqrr. B
aroNr c.rryqae u tpoprry;re (2)
rro fl B"rfl erc fl jlorro Jrrrrre"rrtuan r[a-
Ba, paBHa.s P, -. n B lreptsorl 11o-
p.s1ne orpanerrrrs. i)ro nprrnognr
H peSHONry rr3trerreHrrK) \apariTe-
pa yr"nonol i  BàBrrcrr \ rocrr r  BLI \o-
na S,ryopec4eHurrr r  or  r rprr r recHbr\
aTo l l oB ,  r ITo  f l c I IO  I IOHA3A I IO  Hà
p I I cyHHe .  r { e r " r c ra r r r e . ' l l r r o .  B  ro

Bpel I f l  HaR ] IARCIL\r \ ' l I t I  I IHTeFI-

crrBHocrrr  no. : rR (nt 'ur rocrr r )  coB-
IIanaroT c rroirot+ieHrrrrtr i lTorroB ts
orpar+(arcqr4r rr. 'rocFiocrfl\ Fiprr-

_L-

cT a,;r.rr a-NraT prrrlbr . I IO. IO; I iCHI IE

C,{O.f l  npr'r}IecHbl.\  aTorIoB cOOTBeTCTBVeT }II{Hr,. I} IV]Ia}r [o.-rf l  1v3.ta]r)
r,r .  nao6opor. l loarorr l '  KprrRafl  yr.r loBoii  BaBlrcrlrrocrr.r (ee @a;ou\-ecrBrrre.rrrnaÂ
vacrr) onaarrnaercrr 3epFia.îbHo rrepenepHyroit  no oruorxenrrro r i  pâHte lâ( ( - \ror-
peuuolly l{Âea,-IbHorl\ i  c. ' IVrIaIo, i lona3aHHo}I-v Ha pIIc. 4.a. B lrer"rcrBrrre. lL,Hocrrr

$opua Hprrnol i  qyBCTByer Ir ropaaÂo MeHblrIIe crrerqeHrrr i  c.rror{.  cocrt lR.-rrr i lulrre
Nla.rrbre Io,rrrr ]re;f irr .rocHocTHoro paccToflHlra. r lprr oTHocrrTe,rrbHolî ro.ruocTrr : l r ic-
leprr lreHra noprrxna oÂHoro npoqeuTa Nro;f iHo aaQr,rHcrrponarË clreqeHire c.tor{
Ha rblcf lqHble loJrr Ireprola croÂqeft BoJrHbI, qTo SHaqrITe.qËHo )IeHbIrIe : I .- trr l l rrr
BO.rrHbr rrcro"ïrbilvelroro rlSJryqeHr{fl .

Conepiueurro fpr-ra.s crrrvar{r,rf l  Boaurrnaer, }rorÂa c.rofr npr,rrrecHbr\ aro\roB
crr. i lbrro paalrnopfi foceu (prrc .  4, e). B arorr c"Tyqae He cvûIecrByer npelnoqrrrre.-rb-
nrrr (HorepeHrnrrs) noartqni i  ATo.\IoB orr locrrre.Tbuo crof lqei i  Bo"rrHbr. tr  paBHbre

Âo.rrrr aro,\roB oAHoRpelreHHo rrprr-\off lTCfi l iaH rra r lyqHocrr.r Bo.rrHoRoro IIo.-rf l .
Tal i  r{  Ha ero yB.irËr. Uqesri l Ino. qro RËr\oJ Q,r1'opec4euruot 'o rrB,rt} 'areurrq or r i tFioro
c.rroE oIrI ICbIBaercr{ Soprn-.roir (2) 6e.: rperbero (r,rurep{epenqrroHrroro) ar.teHA.

Horopr,rr i  nporraÂaer B peB]' . :rr ,rare vcpe:IHerrrrf l  no HoopÂr{Hararr BCe\ aro\roB
c,ron. l lprr arort $opr'ra HplrBori rJr,I \oJa l l roprrt lHoro ua"rryrrenr.q. notsropr{f l  $oprr1'
I tpiIBoI"I orpa;-I ieHIIf l  peHTlleHoBCHnr .-Ir ' . Iei I .  I Ie I Iecer n Ce6e rrnnarioir t !a;;onofi
r , rnQopuaqnu.

Pea.rsnas HaprIrHa.rIB"rrf lercf i  npol le;+ivroqrror"r Meir iÀy pacclrorpeHHr,rrrrr
i lpelenbur,r\ru c"-I) ' r Iaf iNIrI .  T. e. c"roit  aro,rroB t lotf ieT 651tr, . IaCtnqgo p.B'rroprr;Io-
qeu II  cr le[tren. l lponoq-q crarl lcrnt lecnoe ycpeÂrrenrre Soprry.ur,r (2) no KoopJ]rrra-
Ta\ r  Bce\  a ror roB cJo f l .  . - le rF io  no , r ]  q l tTb  : I . - I f l  \ - r ' . lo t ro i t  ; taer rc r ruocr r r  $ , rvopec-
rIeHrHo ro us.rrYseHr.r fl c.neÀ)'rorqee Br,rp airieHrre :

is
i i

È
>.

S

ù:

Pnc. 4. Cxerra, rr"r"'rrocrpnplrrcqafl paa.rurrubrc
rroJroi{ieEr1fi trprr}recHbra arorron (Hpl'r+iHII) orHocrr-
TeJrbHo nyvuocrefr BoxuoBoro rroJrr rr coorBercrB)'-

rotquil nlr Bbrro1 BToprrrrnoro rr3,ryqenrrfi

f I Ic

I : I o l t  *  ##  + rHFçcos (P . *o ) ]  ,

P ç :  h 1 ç  :

4 r
' =  t l '  ( l E  -  z a l ' )  |
z ' - ' J

2nnzg

d

( i )

(8 )

(e)/ i ç :  ( e x p  t l h  ( r - r c ) l ) :  u t p  (  -



PEHTIDHOBCHI{E CTOfItIIItr BOJ]HbI

3trecs nosurr.rrrrcb l IBa HoBrrrx napalreTpa: z6 - KOrepeHTHafl I IOslI l I I I f l .  T. e.

r io.r0;r ieHIIe CpeÂHei. i  I l . i locltocrrr aroltoB npl1l lecrI.  OTHoCIIreiIsno II I{drpafir I I IoHHÉI\

lr"TrocH{lcreri  Hpr.rcra.rI .r ia. .Ë6 - Hofepe}IrI{at{ r[panrlrrn (t !anTop ; le6an - Ra'r ' le-

Prc.  5.  Vr; rosat{  3aBrrc l l l rocr l '  BbrxoJa

BrK^ -ô . r Ï op t ' c r | ,HTHoro  l lS . l v r l eH l tF  r )T

, t n t t o i nos  â r , , t t , , o  B r .  x c r t ocop i i t t poeau -

Erix Ha lroBeplinocrrr Si B )'cJronrrfi^x
(220)-qrr{panrtrin Molio-lJe;ryuenrra n Si

( xP I rna l  7 )  23 .

Fipr tn l re 9I I  i  coor8ercrB-v( ] r  ] IoJeJf l l I  nolHo-
cltrr pae-vnopHroqeHrlof o rr nof,Hocrbto ) roptl-

roqeHHoro cfocB coorBcTcrBcHHo

pa). ort l lcbltsalorqat{ cpcAHeIitsaÂparrrr l l lble

CTATI IqECHI IE I I  TEI I .T IOBbIE CI IE IqEHI I f l  ATO_

Iror) rr3 cpe:IHefo rlo.rIolf(eHlr.fl zç. Htl;le

l , t h  n f o c r o r b l  t 4 3 , I o i À e H I l n  6 \ ' . l e \ t  I l a l b I -

B aTr, lit) f e peIITHOIi IIOSII qlreli T aK;{ie B e"rrl{-
qr1Hv Pr..  l ioopnrrnara z orcqIITE'IBaercÂ

ûo Hoprri l . l I I  H nol lep\I locrr l  l tpl{cra.x' [4.

C OBII AX :I TOIIEI"I IIO HAIIPAB.TIEHIIIO C B EHTO'

porr J, ir(bptiHtlr lr l  h.
laHr t r t  o6pa3ou,  I I3  p i l cc l lo rpeuHoro

IIbIIIIe illic I]epI{}I€HTa TO.'I]'}tO IIo BIIÂ}:

dop-rr lr  HpIIBorî ) ' r . ' IoRoiI st l I l I rcIrt locrII

B h I  \ ( | - l i l  \ l u ; l i H o  c p a 3 ) -  l l  c  t t b l c u l ' i o i l  T o t l  H o -

C T LIO OiI pelIe,iIIITb H Of epelITHyIO IIOBIIIIIIrc

l t  c (r ' .  r ] .  l r .xIIr I-v -\ I I l luqecfioi i  cB,aBII)

r1 H()r-epeHrHl-Io ÔpaHulrrc .F6.
Pirccrtorpeunr,rlî HaIII{ }IbIC"IIeHHËrIi

SRCrIeprI l IeHr 6rr.rr ÀefrcTBfiTe'rr l 'Ho pea'rr l-

soBaH B pa6ore l{oneHa, lo.ron'IeHKo rr

P o 6 6 r r H t ' a  t t .  t . : l e  l l 3 l  q a , ' l a c h  È . - r \ ' ' ) p e c u e H -
qr r . r r  o r  a ror loB 6por ra .  - \e l locop6I IpoBaH-

HbI\ Ha r lotsep\l IocrII  I IOHOI(pIICTil .- I .- Ia

f iper IH l I f l  C  I IC l lo . l i r3o tsaHI Ie \ I  (220) -or -

p aifi eHII fl II o Ii o-ila;r1-qeHIIfl . fIo.l yuenua r

aBT OpalrI I  ) ' r . ' IoB a f l  SitBrIc Ir l IocrI '  Br ' IxoÂa

{"r-. ,vopecrlenqrrrr IoHa3aHa IIa pIIc. 5. l l -Vrerr o6pa6ornrr.s.HCnepll} IeHra,l lbHblx

IiprrBr,ix )rerolo-\r Harr\reHbrrrfi\ KtsaÂparog ilo ùop1r)'.:re (4) oHrI 9[peAe"IIII.TIII,

q ro  f l6 :  l309 i r ,  i t ; c  -  1 ,73  - f  0 ,07  - i .  3 ro  auaqeu l te  coorBercrByer  Â" I I I IHe

ËoBa. I IeHrHo l î  ceqer t  S i  -  Br .

Bce cnaeaHnoe B erol l  pa3Âe.[e orHocl{Te"lbHo Q,l1'opec qeurHoro I ' I3iryrreHll f l

rr lreer 6o;ree odqnii  xaPaxrePB Âer"rcrBrrre, irbHocrl l ,  Har( 6yÂer r lor(a3aHo Âairee.
rr orr{ocrlTc.q It  .rrc6orl}- Brop[qHo]Iy f ipoqeccy c ]ra.rroir r.rv6lrHoii Bbl\oÂa.

3. I IPOE;-IEN{A SFiCTI,IHI{UIII4

Pacc rrorpnrr rerrepb Br,rroA Bropuquoro I{3.t lrqgstnt. tsoB6-ytf i  Iae}Io ro c rof l  qei l

peHrrerloltcHôli  no,rnoir.  oT aTolIoB Calloro Hpucraxi la'  Sror c;ryuai i  ss;t .sercs

6o,ree c.ro;+iHtl l I  r lo cpaBIIeHI' Irc c yine paccl lorpeHHofi cIIryaqIIeI ' i  rro roI"I  upfisuHel

.ITO }I]rI TEIlCPË JO.II;{iHbI NPOBECTI'I CY\I}II{POBAIIIIE HE TO.TIÉ'ftO IIO ftOOPÂIIIIATAII

arol iots, JeiÀi l lqr lr  e ogrrof i  orpa;l iarcrqeù n"'rocHocrrl ,  Ho Ir I Io BCeII orpa?Halorqrr]I

i l . - iocl iocrf lrr .  l I rrru[In\r BFi. ' raÂ B perlrcrpl lp]-erloe IISn-YaIeHI're. l lpr 'r  taHolt cy]I \ Ir I-

IroBaur{rr Heo6\otrrr}ro nprrH-rrrb Bo aHII}IaHIre nBa Saritopa. Bo-nepcr'rr,  BIi". la;I

n o6nlrr i i  Bri \oÀ Rroprrir [oro r.{8" 'r} 'qeHrIr]  or arorlol l ,  paclroJoiHeHHr'Ir }1a paBJrIIq-

loi i  r . lv6rrHe B Hprrcra. 'r .re,6).ner pa3.rr 'rsHblu. Srot SaHrop vaIIITbIBaerc.rI  c norlo-

111r,n crerirla.'ILH6l:î rpl.nHrtrrr.r P (z) (ÔyunUrII{ B.rIIIflHIlt{), onpeÂe"lflIolqeii BecoB}'Io

tro. ' IK) arol ioB. I laroÂflruiI \C.f l  Ha r.-Iy6IrHe z.

Bo-nroprrr.  Heo6\o1rrN{o yrlrr lrBarb rra}relreHlle a-\ITIJIIT}Â tsO.IIHOBÉIX ro. lel"I

I  En I l r  I  El,  I  u o6çeue Kprrcra.ï, i ra. B coeeptrenlrolr Ï tpIIcraJIJre 3rl . I  aN{nnrlr} ' trbl

anci lorJeHqrra. l1bgo -v6rrnarcr c pocrorl  r ' , ry6unrr z, rprrqetl  cKopocrr '  y6lrnaurta

oi lpene.rrf lercf l  l rHrepôepenrlrroHnbrlr xoeS$r,rr lr leurol l  norJrolqeulrq F, Koropr' I f i ,

ts cBoro oqepeÂb, crrJbHo SaBrrcr4T oT yl ira I IaÂeHIIf l  l l3"rryqeHÛ.s Ha KpI{cTaJr, ' I

(crr.  plrc. 3). B cootsgrcrBrrrr c arr{}r Â, 'r f l  rrHTeHcrrBl{ocrl{ BblxoÂa BTopIrrIHoro

t - J
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fla;lyrreHurr BNrecro Sopny",ru (7) nonyuaeNr c.rleÂyroqee Br,rpa;fi eHIIe :

dzP  ( z )  e -u ' ( 1 0 )

I{onnperntrii nn4 tfyuHrlr{Ir B"lrrrflHrrn P (z) BaBIIcLrr or rIIrIa perlrcrprlpfe}roro
,BroprrqHoro rraJ-yqeHrlfl u ycronnit perIICrpaqlnr. Hunie ara $ynxqrrn 61-4er
pacclrorperra 6o.rree uo;1po6no. 3Âecr me or\rerrrù{, qro s 6orrrrrr{HcTBe c"[vsaeB

$ynnqun P (z) c ÂocraroqHor"r rocHocrbro rrlreer ar(crronel{qrrarlurrri Blrtr. r. e.
P (z) : erp (-2,' '1, 'r) , rÂe nâpa\Ierp Lr', xapalirepllsYer r.rY6I4Hl' BbI\oxa
BropuarHoro rlB.rr], 'qenr4fl. f logcrar"trnR crv $vnnqnro n $opuy:r.y (10) II Blrrro.-rHflf l
rIHTerprrpoBaIrIIe, cpaSy ro,rl-vqaeM

r : rolr+#Ë -i2 ti4':: 't Fç cos (1," *o)]

1 : #h I I -t ÉreÉ + 2 #F6 cos (P" + o)]

t  ( t  *  f f i  +,  #Fs cos o) :  to( l  -  pn).

J
0

( l  l )

rÂe  L f r r  :  l l L ; i .
@oprry"ra (11) HauecrBer{Ho or.rl,IqaercÂ or t loprtl ' .ru (7). Jeirc' inl1re.rt,Ho.

cor,rracuo ({{), yr;ronafl BaBI{crr}Iocrb BLIxoÂa r}TopnqHoro u3JrrieHIIfl oIIpeÂe.{tler-
c f l  Tei lepE,  HaH Ber l tq l tuof i  .nona,rbHof  o Tto, '1 f l  Ha aro l te.  T0Fi  I t  ro .  urLrur ,  r i i  u  f r r r -
IIOB€pXHOCTHOTO CJIofl, ÂaIOtr{eIO BriJa;I B ltSrlep.sell} ' Io IIIIT€HCIIBIfOCTiT Br()pJIqIIo-
ro r rBi ryseurr f l ,  F ioropas paBHa Let . -  ( ! ,  - '  -  t , r t )  

-1.  3d{enI I IBHaf l  r ; r r -6nt t i r  ]Jr , r \o-
Aa Let ytlrrrbrBaer HapflÂy c oc"ra6.rennerr BroprlsHoro rra.'ryrrerrrrf l Irprr f lJrriFienrrrr
rrs rry6uur,r Ha rroBeprHocrÈ, Fiprrcral. 'ra ran;fie oc.na6;reurte peHrreHorrcriorî uo.-r-
nrr, noa6ynrgaroqefr BToprrqHoe uaj-ryqeHue. Peanr,grri i BIt"IIaf c.rIo.E Ha i.r\-6rrrre ;
n o6qlrù BbixoÂ Ir3JryqeHrr.f l, ecrecrBeHuo. BaBucr,rr or Hai+iAoro rIB arrr\ rl l()rtec('orr.

Paccuorplrlr cl{oBa S;ryopecqeuruoe [BryqeHtrre, Ho or aror{oB, cocràrn.rr{F]-
urrx Hprrcral;r. fny6rana Bbrxoga {;ryopecqeuqtr{u, HaH [paBlrJro, BeJrrFi:l ]r rri l( 'ro
rrpeBocxoÂr4T IIe ToirLHo ÂJrrrHy SncrrrHHrlrrrr,e", Ho rr Âatfie,[JrrHy norJorrlerlrrf l
L0 peHTrerroBcnux ;ryuefi BÂa"rrr or o6.uacrn gu$paxqnoHuoro orparrielur{.
R arou cJryqng Lrïi BlraqnreirbHo lretrbrrre, qe]r pr, u a$$enrr4nna.rl r.,r-v6rrrra BLr\oJil
1.1 npocro paBHa r"ny6une npoHrlriHoBeHrr-a peHTreHoBcr(oro ro.rr.s B riplr(rrà.i.r
Z :  l t - r .

Tan naH r;r_v6rrua nponr{ItuoBeHrrr{ ro.-rf l B riprrcra.rrir BH}rprr r!aaor1'nt' 'r 'urr-
re..rbnorï o6.{acrlr yrnoB 3aBr.rcr,rr or }r,]ra naneHrrfl (clr. plrc,3). ro yrJoBilrr; l i tr,rrr-
clrtrocrb Br,rxo1a {r,t opecqeuqrrrr Âo.. 'r,.] i i la rrplro6pecrr.r coBeprxenuo rrnor'r \al] i lR-
Tep no cpaBHer{rrrc c pacclroTpeHHr,r\r paHee c.ryqae\r BbIxoAa uS,rrJqelrrrf l 1l; l o.lrr()rJ
r . rocHocrrr .  13 yr . ronoi i  o6.racrr r  nHt '  o6.racrr r  ; t r rÔpaHqnLI  Ôl lyopecr leHrr ioo r r ; r . rvr re-
urre 61.trer Bbrrollrrrrr rr3 6o.rr-Irrolo o6rerra l iprrcra"'r"[4, onpe;Ie.-rrleriolo --t, 'r rrrroii
nor . r roqeHrr  n L, , .  I lpu I ro; I ro]e r i  uer l rpY r - r rouoù o6J-racru r roJ i rof  ( )  o  i l l i l ; r i l ' I r1 t f l
ur-v6rrua rporrlrl iHor;erHlrr{ r(}Jfl pe3Fio coFipairl i lcrc.fl I,I Aocrllr irer'rrnrlr\ i i l .-rirrror()
BHaqeHr{ f l ,  paBHoro Z.r ,  nprrverr  - / - - . ,  l  lccf l1} i I I  pa3 } IeHbIxe I , , .  C.- te. lour le. rbHo.
B Âec.rirr{rr paB nailaer qr.rc.lro perricrprrp)'e}rrr\ }iBarrron Q.n1'opecrIeHrHoro rr3.r\--
qeni l f l .  Ha $one eroro s$$er{ra.  r rarb l tsacrroro Dr(crr rHr i r l r roHnbrr i .  r r . r r rerreHl le
rruTencrrBuocru Bropr4qHoro ua"rryqeHrrfl Bâ cqer rrnlepQepenquoHuoro \apaFirepa
$opnuponaHrdfl rroJr.f i Ha aror\rax npaxTnrrecrii l  rrcqeBaer. I,Inrrurr c.rroBarlrr. efrfenr
alrcrrrrrxrlrrrr ÂeJraer HeBoBr\rolrinrrlr ua6rroÂeurre xlrrepSepeuqlronnoro iroBelrerrrr.a
ro.itf l , a 3HaqtrIT, u nofl]rrlenr,Ie @aaonoft ran$oplatqitrt.

fJeficrnrarerr,Ho, c yqerorr Sopuy.n (3) - (5) Iroi{irro roxaaarb, sro ec.rru }iore-
peHTHafl $paHqua .Fq onpe[e.[f leTc.fi ToJrbKo rerr, 'roBbrrrrr no.rre6aru4.B]rrr, T. e.
Fs : yhlyr, ro

( t2)

Cregonarerr,Ho, r(pr4Ba.fi BÉrxoÂa BTopuquoro uB,ryqelTlr.f i r4]reer Sopnry o6paqen-
nofi Hpunoft orpa?fieHrra peHTreHoBcnnx ;ryuefi.

Tanas crrryaqr{fl peaJrrrayercfl, HarrprrNrep, nptr perrrcrpaqr.ur S"nyopecqenr-
Horo uaryqenun GeKo B npucraJrJre Ge upu (220)-alr$paxqun N{oKo-r4aryqeur'rf l.
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Sror c.rr1'uarï rrcc,reAoBa.ïcfl B nr,rouepcHofi pa6ore Earreprrana a (cn, raHxre 24-26) .
I4euepennafl aricilepr4\renra"rrbl{o Kpr4Ba.rl yrnonofr BaBl{crrMocrlr BbrxoÂa S"uyopec-
qeHqr{r.r. ror{aaaHHafl r{a prrc. t i, a, npafirusecnu ro.quocrr,ro rroBTop.rrer o6paqeu-
Hyro HprrByro orpat{ieHufl 14 orruqaercfl or Hee "rrl{mr, B oqeHb c;ra6où creireHrr
Ha (JBocrax>, ige ,L.1 He roql{o paeuo ,L.

Tanrrrr o6paaolr. B c,ir-vqae Broprlquoro LIB,IlyqeHu.fi c 6onrmoù r"'ry6lrHoû
srrxbfa lrËr cra.xrtrrBae]{c.fl c Becb}ra cepreauoit npo6"lelrofi Dncrr,rHr(qrru, Melrar)-
u,er1 perrrcTprrpoBaTb croÂqvlo
peHTreHoBCriyrc Bo.TrHY. À."q
peueHrrfl aroit npo6"re-\rr,r He-
o6xotrrrrro. c ofnoii croponbr.
ylleHbIIIaTI) IJ]y6I{Hy' BLI\OJA
BTOpUqHOTO rr3"-rYqeHUrr. a C
Apyrofr - yBe.rrrrqrrtsarb r;r)--
6nnv rrpor{rnuoBeHr,Irr rro.-rfl
B Kprrcra.-r.-r. Oqnaxo ra;fie .1.-rrI
BT oprrqHoro uB"rrvceHr,rfl c 6 o.rr,-
uror-r r"'ry6r.rnoft nrrro;1tr lr,, )
)) L 

"rlrotfi 
Ho na6.rrogarr- c r p 1--

Itrypy rJo.iIHoBoro Ijo,1fl nplr
ycJroBrrrr Zri { Lr, va l ipafl\
rp aaou.ync rerrre.rr-Hoii o6.r ac rrr
yr .ToR. 3ro cBqatrHo c lcr r .  qro
trrIIprrHa 1-rronoir o6,'r acrrr. c o-
ortsercrB]-xluleii a rro rrrr,rbHo rra-

"roli r,rv6rruc npor{rrriHoBeHrrfl
IIOJT.TI B FiprrCTA,r. 'r. rreHblrre [Ir4-
punnr draao.r\-rlc rRrrre.lbnoit o6-
Jracr l r  yr . ' Io1 i .  l lpn arorr  Ha
Kpafl\ aroii o6.'racrir a{$exrue-
uaa r;r1'6trna lrr,troJir L"1 6nns-
- , ^  - ,  r, 1 . . a  F i  L \ . i  l l  I I e n e (  T i l C T  S A B I I C e T L

oT ) r.'ra .
Ta rio j i  c.rvqaii Jrerr.-rrrayer-

c. f l ,  Haf iprr r rep.  r rprr  perr lcrpa-
qlrrr Sii i"-$;rt 'opecrlerrrHoro
rrBJlvqeHrr.f l B \-c.roBrr-rrr (220)-
glr{paxqlrn N oK o-na"rvqeHrrrl
B fiper'rHurr, pacclrorpeHutrri e
pa6ore 26. IIo,r1tugs112fl nprl
DTONI 3HC neprl}reHTa,Tbrrafl ri plr-

È
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Puc. 6. 9rcuepuueura;rr,r{bre KptrBbre BhrxoÂa @ryopec-
qerqrrrr tr orpa?fieurr.E B yciroBr-qx (220)-gu{paxqru
MoKo-uaryveurrn llrrr xpncra;r.'ronlGe (a) v. Si (6) 26

Bafl IIoHaBalra Ha pIIC. 6. 6. 3arrerrru. qro RCe ch.-aBaHHoe Br.rtrre orrrocr{rcfl
He TO.TbI(O H $"u}'opecrteHrHOtIV IIB;1yqegr,rrc, HO trr I i,rrrOSorry.tplt 'Olr) uroptrrrrro-\lV
rr3"rr_yqenrrro c 6o,-rtnror"r r.'rv6nuofi BbrxoÂa.

llepeûlerr ft aHâJIIBv c.rvqaq, B rioropoM r,ry6nna Bbrxotra lropuqnoro rra..Ty-
qeHILE Zt, itenr,ure lIIrHIIIIa.'IbHoii r.try6rrurr rrpoHrrKEoBerrrrff rroJt-fi n rtpncranl Zrr.
f lpn arorr. ecrecrBeHHo, aÔ{eHrr.rnnaa rnvdnsa Br,rxoÂa Ler npaHtuuecHtr
paBHa (ttter.ruecxoli r;ry6nue BbrxoÂa Âaurroro BTopr,rqHoro npoqecca Zri, uocno"'rs-
H1'rra r.l1'6une Zt, [o"IIe peHTrenoecHoù BoJrEbr npaHrrrqecKfi rre Barvxaer, rr Btr{e-
cro r[oprr1-:nr (11) lrlreer{

I : J r - [ l a  
r " ' ' ' ' E h l  - r o . ( p e * o t l l ' t - - p  ,  \  . ' r î \

l r r - r  L  '  - -E; IT-r  z1V7 rc  , l  \  r r *  
- r  " ' / '  (  r '1)

Tenepr rr;roBa.fl BaBr{cr{\rocrr, BLIxoAa BTopficnoro r.rg.rryqeuufi B ocnoBuo\r orpe-
ÂeJr.flercfl ÂBr4lr{eEIreNI crogsefi BoJrrrbl qepe3 aToMHbre [JrocHocTr4 Tar{ ifie, KaI{
B cryqae c npr'IrlecHblt{ rloHoc.iroenr, u e@{enr sxcrffHxqr4rr npaxrtrqecxr4 r{e rrrpaer
DOJI I I .

1
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l la {opg1r;6r (13) c.rreÂ-ver, qro }rancr{Nra.TlbHoe IIa}IeHeHrIe Soprrlr Hprrnori

BA CSeT AIiCTIIHI{IU4II ts 3To\I CJl)-qae ilpOI{CIoATIT rl IIeI{TpaJIbHOI"I qaCTII II IpUBO;iIIT

ri  c.rra6oNr-y rralreHeur{Io r{an.rroHa ,îrrHejiuoro yqacrRa, T-. e.,-K c"1a6o\Iy } '} IeHbIUe-

Hr r ro  nHTSHCLIBH6CTI I  IJ l , t roÀa np I I  -Yr . i la \  0 ,6 ; r r raHr r r  n  0 , , .3a l re r r l l l '  t ITo  B ' ta l to l l

Brrge el{cr1.rH1iqrf l ,  Sanrrruecxrr He rrcHai{ iar{ Ead.rIRlAeIIIre croÂrIerî peHTreHoRCliol" l

Bo,rrHbr, Hecer B ce6e rru{op}raqrrrc o pea.ur.uol i  r , l t '6rrHe tsbIxoÂa BTopIIqIIor( l

I IBir-VseHU.f l  ,  KO,1O p A f l  l tO?+ieT 6r.t  rr,  rrC nO.,rI '3OtsaHa Ha l lpal iTl lr ie l7'  28.

PaccuorpeHHEllî  c.tyqitr, i  pea.rrrB)'ercrr IrpII  perl{crpal(nII  l }HeIUHero pe}t1 re-

HoBcr io ro  Soroa$$eHra . - t r l .ue i ruo  6" ra roÂap.s  Brox l ) 'o6crosre . ' t r ' c r tsy ,  l lH t ! ! IH I I I - I

SOroe{dlenr Io.-T\rqIL'I  I I I I Iponoe paclpocrpaHeulle i lpl l  uCc"IeÂoBaHIII{ Crpïl i r ïpbl

I IOBeIIXHoCTHLI\ C"rtoets C IIO\IOlUt,I0 C1'o-sqIII  peHTIeHoBCHItx BO'{H 29'30.

4. OIaCII trPIIMEIITA":IbHAfl TEXHI4I{A

SnCnepurreuTa.ïIbHOe lI3]IepeHIIe BrOputIHbIx npOqCCcOB' BOs6yrf iAaellbl\  Cro-

.Eseù peHTreHoBcnof,r Bo"THorî. npeÂcrar].ruer co6oti  ornocl lTe.-Ibno c.xoiHII) ' Io 3a:{a-

qy, [ocr{oJrbr(y B oÀHo}t nprr6ope Heo6-\oJIr}ro coR}tecrl lTb l ]bIcoH--Yrc Yr.1ots)-I{)

ToqHocrr,,  rpr{cyq},rc peHrreHoÀrr(tpaHrqrroHnotl} '  tr icnepll} leHr}" c Bo3lIot+iI Io-

CTbIO pelr,rcTpaqull  pa3,:t I I t IHbI-\ HeYnp)-r l l \  IrpoTtecCo]1. HaiFiXLIII  I I3 I{oropbl\ I l r teeT

, - - -
)t !8.

I
I

I
: : l

r , t ) o

Plrc. 7. Vrlonax saBrrcrrMocrb (poroaltficcrfir B c.r-Vqae (t1t)-gIIQpaHqIIII CuKcr-]lsJVqPHllfl

s Ge c citr^rerp'uulÂr (a) rr acnrrrterpriuutrlr (6) 'onoxporrarOporr 53

CBOIO CneqIIÔuXy. Ecrec:rseuuo, rITo of i tr l l l l r  ÂJfl  BCex BTOpIIvHIJ\ Ira'r1'ueutt i i

f lB,T.seTC-tr I{CIIOJILSOBaHUe }IHOIOHpIICTa'lbIIoI 'o peHTIeHOBCrioIo cnel irpo\1erpa'

npe[Ha3gaqeHuoro A.rr.E coBAaHrfl  crof lcel" l  peHTregoBcxoii  Bo.-IHE'I B Fip]ICTaJ.le

nyreM peaJrr.r3aqr.rr{ Al{ôpanquolrHbrr vc,'ronnfr rr ee ÂBrrifieHIIrI rlo arortHbl}I r.lo-

cr(ocr.rr lr  Ba ccer Bparqeur.rf l  Hprrcra"T.fa I l6. ' i I IBIr ] laKcr{NraJIbHoro sHaqeHIItI  orpa-

?rieuufl .  Sarrerlr lr ,  o"o petl  LIAeT o RLICoHOfi l ' r" ' IoRoii  TosEoCTII (x0,4' ) ' IJ. CeR)'

rpedyeMoù ÂJIf l  ycTaHoBKu o6paBrr.a B orpa)f ialotrIee IIOJIO?I{eHlIe. I1 o{J oseIIb

lraJro1r -.vrJloBolr ArranâBoue (10-100 ) 'r" i l .  ceri).  coorBercrBylotqerl  o6i lacrrr rIo. ' I l ro-

I o o T p a i f i e H I I . É p e H T I e H o B C I { I 4 I . î } - q e l ï ' , I { , . r n c o s l a H I I - Ê i l . r l o C X o i t p e H T I e H o B c F i o I " I
BOJrHbr B SKCnepI{t leHTe rrcnoJrbsyerc.s aci l l INIeTpIIqHOe ̂orpa[ieHrle or oÂHoro II .- I I I

IByr Hprrcra.rI .rToIl-noHoxpollaropoB (uo4po6nee ! l I .  ").  3ro rr" 'r"nrocrpIIpYercf l

plt i .  T, Ha r{oroporr nprrBeÂeHbr HprrBr,re Br,IxoAa Soroa.leH'rponoB II3 I{pIICra.-I ' ra

t ep\raHrr.fl R -_vc,'roBrrflx (1 1 1)-orpaxreHrr.s CuK d-IIB.-IyqeHrLrI c cll)Ir{erprIaIH}'I}I ( a j

11 acurrlrerprlqHbll l  (6) orpaxteul le\T or }foHoxpollaropa.

Taxnlt o6paaorr, npu6opg6fi  ocHoBoù Â"II f l  pea"l ln3aII l I I  I IerO[a CToflqux Bo'-IH

gBJ.seTc.E peHT1eHotscx1ri l  cnexrpol leTp' cocToÂIrII t i l !  u3 6,rrona IIoHoxpo\laTopoB'

npeqgaBHaqeHHoIo ALq ÔopllupoBaHI{fl nJIoCKoI'î IIaAAIotr{eli Bo,IIH},I' It ilperUIsrro]I-

HOIO IOHIIOlleTpa. IIcilo.rlbS--velloI]o AJI.fl IOCTIIpOBITII I{ BpatrIeHIIfl IICC.:IeÂyeNloro

nprrcra. ir .ra. I ]  uarueù crpaHé ranrr lr  npudoporl f lBrIJrc.f l  rpexHpIICraJrbHl.I f i  pel{rre-
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rroBcr(I{ù crlenrpolIerp (TPC) 32. paapa6oranurri i n tr4ucruryre Hpr,rcra"r.rrorpa$ulr
rau. A. B. I l ly6nuHoua AII CCCP. CueHrpolrerp Âo"rrÆrerr o6ecnequsarb Boarro;+r-
Hocrb npoBeÂeHrl.f l rraltepeulrit c i lcfroJrËBoBaHr,{err Br,rconux rropflÂ}toB orpa}rieHrr.q
(c 6orrr'urnnru BHarreHfi.s[rrr r,rHÂexcon Mur"repa lzÆl), nocHoJrbr{y nprr Bro}r }-Be.rrr-
q14Baerct t  ÂJl l lHa c l icr l rHl iu l l l r  (qro ea; t iHo Âan BbrnoJHeHi l .s  cooruoueHtrn 2, ,  ç
(,2"r) Ir vl\reHr,rlaerc.tI neplrotr cro-sqeii BoJrHLr, a BHaqrrr, rroBr,rlraercfl Saaonan
qlBCTBr,rTeJbHOCTb l teroÂa.

rlro xacaercn cnequ{nnll r.IcrroirËBoBanrrfl ÂJrr{ Brr{x ixe qe.,reù Br,rcoKorrHTeH-
cnBHoro n ulrpoHoir o6;racru aHepu,ri i cr.rHxporpouuoro noJryrrenn.s (CI4) 33. ro nce
cHaBaHHoe nbrrrre B rle.rrorr cnpaBe[.Tr,rtso rr ts gro]r cilvarae c roii;rnrut paaHrruer-r.
r{To rrJrocHocrr' guQpaxqr.rrr nepnegÂrrli} 'Jr.rrpHa rr.rlocnocrrr, r noropoii [porrc\onr.rr
qr,tQpanlun npI,I l lci lo"ribaoBasrrrr o6rr.rnrrr peHrreHoBcr{rrx rp,v6on. 3ro. ecre-
crBeHlIo. norpe6ona.tro cneuIIa.'rbHLrr noHcrpyKTopcHr{x penreHlrlî - coBtraHr.rs
roHIrolleTpoB c ropI,ISOHTa.irr,Ho pacno.rro?rieHHbr\rrr ocfl] lr.r BpalqeHr{.fr nprcTaJ.xoB.
Ftax 61.ger IroKaaauo Hr.ri{ ie. rrcro.rrbaoBanle crrH-\porpoHHoro ua.r),-rreHun }iopeH-
nHlt oopaaorl pac[IIpLI";Io tso3]loif iHocrl.r NreroÂa croflqrrx peHTreHoBcI{Irr Bo.iIH,
vBe"rrurl l4ts et'o qyBCTBIITe,'rbHocrb Ir rorlHocrb, a ral{?fie o6ecuequs Bo3}roi{iHocrb
rrpoBeÂeurr.rr uarrepeHnli s6.rrrarr HpaeB
nolJrotueHl{fl aToIroB! cocTâB.'rFrroruux Irc-
cle1yerrtri i  Hprrcrar.r.

f lepeùnerr H paccrrorpeHrrro aHcne-
pIIIreHra,'rr,Hbrx acreriToB perrlcTpaqr{r,r
caNrlrx Bropllqnb]r rrB,rr) 'qeurrr"r. ![,rn aro-
ro ueo6xogulro coeIIrHIrrr, onrrcatrnrrû
Br,rtue penrrenoncxrrfr crreHTpolrerp co
cneqlraJlbubrrrr npr{craRI{a}trd, o6ecnesu-
Baroqr4r{r4 perucrparlr{rc Bropr{sHoro u3-

sLlLL )-JemSAnJpt{pu|ma.rt -

l1ouozqo/vq.mop l'loï -ru 0efiit(,ro,t

Jryqeur4.fl c yqeror{ ero xonxpernofi cne-
qu$ur-tu. Pnc. 8. Cxetra axcneprlrrenra ,qJrfi II3rIe-

fipoqe scero o6crolrr ÂeJro c rr3l,re- peHlr's (pJryopecqenruoro raryseurlt{ B

peHI4eM xapar{Teprdcrr{rrec*oro Q,oyopec- 
ycrroBr{flx guopaxqrrn

rreHTHoro il3iryqeHr,r.s HeBar{yyrrHoro Âr{arra30ua (g.;rnna tso":tHbr }, < 3 Â) . Âls
aroro rpe6yerc.rl BBeÂeHue B crlel{Tpo}rerp "rrrlxb norroJtHrrre.-rbHoro Âerenropa,
rlouuMo cUI'IHTrIJI"IIf lr luoHHoro crlerqlrHa peHTreHoBCKoro rrB.-r) 'qeurr_s. Sror Âeren-
Top ycraHaBJluBaerc,a B r{euocpeÂcrneHnoù 6nuaocrrr or rroBep\Hocrrr o6paaqa
u o6ecnecrBaer perrrcrparrr.rrc Q.rryopecqenrubrx r{Banro" orrpegà.oeunoù auèprr,ru
(puc. B) . Talionnrrr rrB.'rrrerc.E. Hanprrrrep, Si(Li)-rnepaorersirlfr Âere*rop (pli-t -
crp-vnrypa), urtercn1nfr oHeprerlrl lecrioe paBperxenue [50-400 aB rr tt.tro.rt ial 'ertr,rr-t
B HotrrrrJrelire c lrHoronaHaJtbll lrtrf auanzaaropou sa.

Bulr'tuo, II lreHrIo noDrolJy l lcroplrfl IrcrroJrLBoBaHIr.s cro.sqrrr peHTreHoBCHrrx
Bo.rIH 6blna Eacara \-ifie )-nollrtuyrbrlr Bl{cneprr}.reuTo}r ilo rr3}reperrltro S"r-vopec-
ueHIlr4I{ or aro}loB replrauraR a. orlrerulr lroryrHo, cro npafirr.rsecHrr cpaSy
IiocJre ny6;runaqur'I pa6orrr Earreplraua ilo.flBr,r,rocb necno,'rrxô crareii f lrroHcnrrr
aBTopoB e-ll, rocnatrlenlrbrx rrgyrleurrrc HoilrrlTouogcr{oro rr reruroBoro 1r$$}.auo-
ro pacce-EHr'I.f i  B ]c,' loBlltrr prrùpaHqIirr. 3to ecrecrBenuo, nocxojrbr{-y Â.rfl r lx pern-
crpallurr rieo6xogulra Ta i{ie carla.fl aI{clreprr[,reHTaJrr,Hafl TexHrrHa. qro rr r"irf l
Q.r l  opecueH4r l r .

.{l l lHa cno6oquoro npo6era $oroa.'rexrpolroB Ha Bo3Âyxe oqeHb rra.rra, rrooro-
Iry ÀJI'J TIX perllcrpaqlr c ueo6xoprtrtocrtro rpe6yerca yô"a"oBr{â rrccr-r€fi-veMoro
Hpr'ICTaJr.Ia rI ÂereHropa R Baliy)-rrurrr-r o6relr. ItoncrpyHrr{BHo ero Moirier 6trrl,
pexreHo ,rn60 pacnoJo?rienr4elr B BaH-T\']re BCero crrexrpolrerpa, naH ero 6r,rro
cÂeJlaHo n padorax 6 '3 i .36,  .116o ogrroro r rcc. i reÂverroto àf ipur in 'ez-+0.  Bal rerurr ,rITo rlepBble âHcnepulleHTbI no r{Brlepeunro $oroeMrrcclrrr 6rrlrr irponeAeHbr c rroMo-
rlrrrlo rroJrrrocrr'ro Bal{yy}rEor.o crjer{Tpo}rerpa 6, 

}- r(oroporo B BaHyyt[e Haxo]Irr"{acb
gaxe pas60pHa,fr peHrreHOr{CHan rpy6Ha, uro rroSBoJï.f l"1g rrcro,.rb3gtsarb paS.qurr-
HhIe ÂJir4Eb1 tso.rlrl '  BItJIroqa.s orEocltre.rlbrlo ÂJ1lrHrlotsoJrrroBoe rr3JryrreHre. Hanpr.r-
Itep, cal\ o ()" x 3,36 A). B crr.lrv cnoeii r,oo."pyr."ranoii npoèroru riuuooiee
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Itrr.rpoHoe pacilpocrpaEerrr4e noryrrr4.'rr4 rrpilbopbl, y KoTopblx B BaRlryxle pacilo..Io-

iI(EIIËI TO"TIb}iO HPIICTAJIJ] I{ IETEKTOP.
llonae"[.flrorqee 6olrruuncrBo aKcrreprrMeHroB no IdBNIepeHIrIo yrJroBorr saBIr-

crrlrocrrr Bbr\ona SoroaneHrporroB, BbrrloJrHeunbrx no 1980 r. (sa ficH'rrrc_qeulrelr

Hecno.irbnrrx pa6or' f lnoucxui yueuux 35'41-44, Koropr're 6ynyr uogpo6uo o6c-v;H4e-

rrlr uu;+te), Hocr{JIo l{HTerpaJlbur,rfi xapaHrep, T. €. perl{crpl{poBa"rrr{cË Bce BbIIneÂ-

mrre rr3 l iprrcraJrJra aJreRTpoHbl HeBaBuctrMo or I ' Ix 3I{eprun. B erofi cxelre narte-

penuft ge"extop {oroenexrpouos BDV (nropruunrft DJIefirpolrHbrft yunomnre.ru)

A,U.s yBeJrrlqeHuE rrr.rcra perrrcTpr,.rpyeMr,Ix qacrl{q paclloJlala'rlcs MaHCII]{aJIE'IIO

6nuano R noBepxuocrr o6paaqa. C aroft ;+(e qeJIE,Io xle?fiÂy o6paeqort I{ B\oIIorI

AereKTopa noÂaBaJrocb SacacÉrBaloqee Ha-

rrpnif ier{rre (=200 B). Âo" rpanruqe-

cnoù peaJrr.raaql,rû r{erofa cro.flqfi\ penr_-

IEHOBCI(IIX BO"IH B C.IYqAE ],IHTETPA"-IbHOII
(poroenruccnra paspa6oran cnequa,'rluufr
nanyyunrrfr odtelr B BrIne nplrcràBHrI
r( cTarrÂaprlroMy pel{rreHoBcRo}Iy cileH-
rporrerpy TPC 45.

C;re4yroqeft sat+(Hoft seroË I{a r}-rl1
pa : tB I IT I I f l  J I  I IC IO . - I b3ORaH l t f i  r l r o ro r r t t l c -

inr, noa6y;xÂenuofi cro.qqeil peurrenoB-
cxoù eo,ruoft, -sBlrirocb co3:rtlHIIc IIoBoro
6eaeanvl t r tuoro r tero. fa t r r r tepoHtt i r  Ha
OCI{ORe ra3OBOrO npoI Iopr I i IoHA'- I6HorO

Plrc. 9. Cxenaruqsoe uao6pa;Herre ra-
sOBOrO IIpoIIopqIIosa.-IbEoro cserq{I ia*o

'DOTOqHOTO C.neTr lu r ia  +d ,4? .  MerOJ Hpa l ine  i lpOCT I I  CBOJI ITCf l  I {  TO\ t } -  ( t to  aUaro t r IU

c  uôcc6avaposcxof i  g f lex rpoc t ionr re i t  nounepcI IoHI I I I \  sJer i rpo l lon  r ' ) .  r l ro  l l cc . le -

Â-yelrËrr"I  r iprrcTa.lx f io]retr{aeTofi  rretrocpe:IcTReIIHO BHVfpb I ' t13OBOf0 rIpol lopl l I Io-

"â"tuuc,ro 
coetottt ta (pr,rc. 9) .  f lagaroqufi  peHtreuoBcritr i i  .rvq rIolr i l ] i lcr I l  cqef qlM

qepe3 cleqrra.-rÉ'Hoe oRHo, Banpbrroe rorrnofi  oprautr.recnoii  t l . reuriori  ( ,rr ir i i . rapo-tr)

rr l  OTpiIBIIBIII I ICb oT l tpIICTaiLrIa, BI ' IXOU{T l lapyt+ty, | Ie peIIICTpIIp} 'LrTcfl  i l6ntqtt l tr t

cqrrHTII.-I . , I f i r{ I IoHH6L\I qe"eH"OpO*t. 3;renrpOnbl '  BO3fiy;1ÂegHble Crot{qei l  peHrre-

rroscriolî  Bo.xuoi i  n o6paaqe, BbIxoÂfiT I{enocpe[cTBellno B IaSoByIr) C]Iecb' HaloJ-

Hflrorqlrrc cqerrlllfi. ycHopflIoTc.fl 3.treHTpI'IqecHIIM IIO"IIe]I' ItOropoe co3JaeTcfl RI.ICo-

Rr.rrr Harrpfllr(el1r{e\f, lprr;roHerIHbr\{ NIe,fiAy HplrcTa,r'Ilo}r ll ronxorî HIIri]Io (ll.rex-

rpogorr),  rroHrr3yrcT ra3 rr perf icrpr.rpyrorcf l  B BIrÂe 3;reHTplrqecHoro Ir l I [ \ ' . ' Ibca

C ûoMOqbIO BapfiAorIyBCrBr{reJE,HOIo npeÂyCI{JII ' ITe,ILf l .  faeOeas c-rrecr '  9096 I{e -

+ t0% CHn o6"lagaer 1009/o aÔÔeHruBrrocrbio rpl l  perl{crpaql ln s.reFirpoHoB

I { r lpaHTI IqecKI {HeI IOHI IsyeTcf ipeHTfe I IoBoI tuMrS, I Iy I IeH! Ie } I .
Onlrcanulrf t  l reroÂ rr3lrepeHrrf l  rr lreer pf i ; I  HecorIHeHHbIx npel l \ Iviqecrts: I Ipo-

CTOra,  AKCI IpeCCHOcTb,  BOSl IO i r {HoCrb  peanI I3aqI I I {  Ha.X iO6Or I  peHTfeHoBCFiOr I

crregrpoMerpe. f lo4po6uoe oi lrrcaHrre pa6orr,r cqerquna rI elo RoHcrpvl ir l l I lHbIK

paeuo"tt[ t tocreft uo;+tRo HaÎiTrl  B i16,4e-;1. Ho r.rasuoe [ocToI{I lcTBo HOuOfo \IcTo-

Aa - uoSrroi+tHocrrr Br,IÀe,rLfrTE, SJIeI{TpOHbI O[peÂeJeHIIoro âHepfeTl ' , IqccFiofo JIIa-

i la3oga (eueproauanrae). BnepeÉre aHeproalrair l l3 Qoro- f i  o?fie-4.-IeKrporroi l .  Bo?-

6y4nenurrX cro.gqeft eOnuoù, 6u"' I  ocl.rqecrB.teu e ,Pa6ore 
35 c uortoqblo Vt+(e

)rnoMflrryroro 11o.:IHocrbIo Ba11yy]r11oro c11eI{Tpo-\IerPâ 35,36, cuadxteunoro 3.-IeHTpo-

craTuqec1uy aEaJIIISaToporr. Sror uprr6op uoBBo'-I I1,[  [o.I IyqI ' ITË qe,trr 'ui  pf iJ rIHTe-

peCHbIX peByJIbTaToB IIa LIÂea;IbHbIs I{pIICra.iLTa\ {1-r4. OAHaHO oH He rroJyqtI ' - I

mrrpofioro paclpocrpal{eHIIf i  q.TIf i  I I3yqeHIIf  crp\tKTypbI HapymeIIHbI.{ CJOeB.

no ecerî Blrfr l ]rocrrr,  rrB-3a Nra,Tro3Trr perlrcrpl lpygl l tat s.I Ief iTpoIrHofo BbI\ofa

rr He1ioropr,rr norrcrpynrr,.rBrrr, Ix ocodennocrelî .  On, B l{enoropo}r c}IÉ'Ic.; Ie'  o[epe-

[rr ir  cBoe BpeMfi.
Iaeonbrf i  [polopqr{oHanr,utrfr cqersuK B HasecrBe 3.r leftrpoHHoro crleHTpo-

lrerpa HIIBK9T6 patpetleut" (xl6-20%) noc.ny;Hlrr ocuonoit ÂJIff  co3Âagll f f

HOBOTO HaUpaB.'[eHr.I.rI B TICTIOJIËSOBAIIUT{ TeXHI{I(I4 CTOfiql{X peI{TreHoBcRIrs Bo'rIH -

ceneHrrnu"oii lo rny6true rexunnrr croflqllx BoJrH, rlpeqlragsaqenuofi n.trn noc.rofr-

Troro Hepaspyrrrarcqero arlaJrEsa crpyKrypl'I Ha ocIIoBe pell4crpaII[Ir yr.rloBr'rx

frPucmanJl
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SaBrICulIoCTen RbIroIa {oroo,rrexrpoHoR c pa3.TluqHbrulr rroTepr{} irr aHepruu. Bnep-
BLre  i l . - le f l  no t  , ro r " ruor  o  aHa, t r rJ i l  6ur ra  c$op\ l \ - , l r r  poBaHa n  pa6ore  t ; .  n  nepe ie
sHepr()IIICilepcI{oHHbIe sHcnepr{N{€HTbI c rloxlorqÊ,rc CqeTqu}iia 6tr.trr,r RËrfro,lrr{e}rbr
n  Pa6otay17, ;o  

;1 .

SariaH'I lreas o6c1';r igeune DHcrIeplr lrelrra" 'rr,rroi i  rerHrrr irr rrBuepeHrr-s ôoro-
SJrel irpoHHofi alt l lcclrrr.  orr lerr l \ I  HeÂaBHo pea.rrrr3oBaHuyro tsos.\Iotf iuocrl  55^npo-
ReAeHIlf l  3IIeproÀIIcIIepcI4oHHbL\ nartepenrrf i  c nol lorr lbro lrarHlrrHoro (co.reuôrr-
ga"ur'uoro) aHairI I3aropa. Ana.:r lrearop npeÀcraBirf ler co6oii  ropr43oHra.1bHo pac-
IIOJO'{{EHHbITi UTTYTPTT CO.TICHOIIÀA BâH}},'r\iIIbIù IIIIJII,IHAP, B KOTOPO}T HAXOÂflTC,I
I Icc.r leI) 'errbl l i  i tpl tcta.r. :r .  l io.rbqeRafl gr,ra$parrra n BDV. trIerreur{x ue.rrrrqr.rH\- ror1A.
ilpoTeHarorqcro qepeS co.TeHoirl. ubr Il3]leH.rie\Î Bejrr,rqrrHv \rarlrrrTHoro ilo.rr_rr rr Telr
carIbl l t  QoHl'cup)'el l  R IereHrope a.-rerirpoHbr orrpeÂe.rrelHofi  aHeprnr.r c paBpe11reHn_
elr ts Hecl ioJbrio l lpoueHroR.

r {TO Hi tC i teTC"  t taarepe" r l f l ' raHofo  BTopr rqHofo  npot lecca  r ian  nr r l . rpenHr t r i
$oroe$$enr .  To  3recb BCe BaRI rc I I r  o r  ro r - r i .  Har io r " r  c i roco6 ero  Ha6. r rc rÂenns nu6n-
pâerc-r l .  I{anpnlrep. npII l lar lepenuu {oroupotsoÂrrrrocrrr l locrarorrHo rrâHecrrr Ha
IIoRep\HOCTL IICCJeJ\-el lol 'o Hpl4cTa;r" i ta rortxnù l iol lTal iTHr,rI"I  C.r iol-r treTa,rr. Ia r.r  Coe-
IL'IHII] i r  efo c Ir3}IeplrreJbur,rrr upr.rooport (a"reHrporrerpol).  r iaFi Dro 6r,r. ' ro cÂe.rauo
u trepnori pa6ore Ëprorrepa n Crerfanr'r f ta rrprl  rrBMepeHnrr (toroupoeollrr, \rocrrr
n  F ipucr r l J . - re  CdS 1r .

" l Ipr 
roir cnoco6 Ha6.:tr i ; lenrrR rr i l rreHerrrrf i  q1rc.îa rroc6re.1ei i  3i ipr{Âit ( :r .ren.rpo-

Hots II  ,- Iblpori).  o6r-c. 'rorJcIII toro cr orqel"r perrrrerroecRor-i  so,rrrror"r.  cnolrtr:r  x pe-
l ' ITCTpâIII I I I  r . !oro-3..[C. L]o: iHtIFiaI{ l I I I t- i i  rr  r iprrtr l . ' rJe 3it  crrer paaÀe,'reurra rrocrrr.e; iel i
I Io .Te l l  T t r . ,Te l l l tT I i : l . - I J ' r t t i t ' o  6apr ,e l t i t  n  r l r r : I0  p - r ] - r repe- \o Ia  l r . [ r l  6 t rp r ,ep t r  JL Ior  rxn .
(0n f i11r .1pç i i i I  r ro rL . I I I I I tu , - r t , r r t , l i r  6apr ,ep  n  J i lH l tou  t . . l r , -Eâe cJv ;+ iu r  Ju I i I l  ( ( I IH(Tp\ - *
\ le I tTo . \ lD .  i t f i ; i t t6 ,1 t r , , , t ' , r r \ I  \ - l i l r . ' 1oTb I Ionc . te l l rTe  I l c t . - tHo lJOfo  nO. rn .  BnCpI lb to  l iO3 l t0 ;+ i_
i Ioc r I )  l l s l i t j l l t ' t t t l r  r Io ' t ' o - : r .1 . t ' .  r i t , i . - r r t  t rJ ]o . te \ ro r { ( 'T I l rporJaHa n  pa6orc  1 : .  a  r to ; lpo6-
H o 0  n ! l l l ( ; ' l l l l { '  I l p ô l l r ' . t }  l r h t  r i . 3 \ l o l | l , H t t i i  . f ; r H o  r r  ; ' ; .  

] . r r r  t r l r r e p e t t r t n  t p o r u - r . 1 . , . .
I iD I IC ' faJ . l  ( l  ITo ' r t lT l t t J I i l . tT , r tb r \ r  ô i r  p r ,epor t  n  o \ ln r rc ( ' ! in l r r . I  r ioHTAt i r i t l l u  yc raHaIJ . ï I I I I laer -
c t {  qepe3 I l ; lo . l i r l l \ - ro rT l \ - r1 )  i l r ) . - i . ro i } iF i \ ' l t i l  ( ' t r ( , r l i ! i t . ' r I )Hoe ocHoBAI I I4e .  r I } Ie Io i I Iee  } io I I -
T t t i T i l l r l p  I i t : i t , r , . \ ! t , l  .  l i  . , t t t \ t  l t i t J b o l t i t \ l  r '  , r . r 1 1 1 ; j l  {  T { ) p o t t L } t  n p i l C O e l l t H H H l T ( . f l  O I t  i l q e _
CHJIe r ioi l  i i l i i lbl  .  I I i r lHtrt 'el I I t i , I( t  i ra t t i i . ' t  at Ttt FipII{" i i l . - t , ' t i l  ( '  pa3,tIrrIFIbI\ Ttr i lo.\ t  nl loBo-
. - l t l \ l o r r l r .  i r  r  - l p \ ' 1 , , i i  -  l l . j . \ i ( ' p i l T e . r r , ; t t , t  i i  ; i i r i l ; o i r .  l l  i i ; r r t o c ' t  H { '  o . l H o f { }  ' 1 , ,  i , a p ' t , r H *
T o B  r I { ) t j i e ' i  6 s t r r -  r r c l o r b 3 o R â H  c r r H - \ p o r r n r , r i r . t e r t - n r o p  ( l o c l ; - i r r - ; r  r n p l i f i e r )  .  B c e
ocHol ]a t i l l e  no \ Ieq i te rc r {  B  cBeroHenpo} I r r r l i r t ' } tb l i i  r io . r la r i  I I  \ ' ( , r ' i l } r i i n . . t t I I J i le rc t r
I t  l i p I Ic ' i i l . ' t . ' l o :1ep?r ia re i l l  pe I {TreHoBCr(c ro  ( ' i r0 r i rpo- \ te rpa .  l loc r io . ' r r , r i \ -  pc l .nc rpr r -
p"yelrËrr ' i  .) .-rerirprrqecrirr i i  cnrHa.r tsecbrl i t  rra.: l  (- l  -100 rrnB). l .o (.  r(e.- i ] , Io (, t .o
OTIeICIII IU OT pA3.TI{TIHLI-\ I IApi ' t3IITHI;I-\  Cl lrFIâ.]OB. I IAnpII-\ Iep. I I t \-) tolr Htl  ] iOIITi l t i -
ra.\ .  na;laloqec peHTreHoRcHoe rlS.rrvqeHr.re IroA). lrrp) 'erc.q cnerlrr ir . ' rr ,Hrrr. \ l  . \rol l \ . ,-rr l
1 'OpOtr .  BpArqan l r l r r l rc f l  c . r i t c ' r 'o ' ro i l  HecHoi rb r io  corer r  repr t  ( r ro ; Ipo6Het ,  c . \ r . ; , j ) .

Rcc  fga ; IuATI I . reTHc)0  paBr I ITr te  Ter r i rH i I  c ro t {a l I i \  pc t IT I -0 I io r ic ra I I \  rg . lH .
HàIrpaR.lel iHOe Ha r loRbII i IeHIIe qVBCT-tsirTC.rbHoCTrI rr Torr lrocTlr treT0Âa. pi lcl l r i rpcrrrre
ero Bo3lIoÆiI{ocreri .  Tâ}i  I IJII  I IHaale i lpr.rno;1r.r. lo H r iaracrpo$rruecnorrl-  \-}rcHr,r l0-
Hr4r1l pei 'rrcTprrpve\iofo crrrHaxa. B pt{; Ie c,rrvqaerR Je;raf l  HeBoSlroï irrbr}r ef() i t ;J} le_
pcHIIe. Flal lplruep. peruel{I le upo6;ierrr,r aHCTrrHriLlrrrr.  ueo6rotrrr, \roe J,-rF r l , t l le. lc-
Hr,I f l  qtaBoq\-IJcrtsrrr0. 'rLHoI-I TIACTTI xplrnotî vr. ' rosor"I 3aBIICIIuocTl rrrITeHclBrro(.. l . tr
BroprrrrHhr-\ rrB.rrYseHrlr"r c 6o.rr,rrrol i  r , :ry6rrnoi i  Br, i \oJa (Lr, )  2",).  .raurrx, nan
tp.lr-opecrleuql l t{  u BH\rrpeHnlr i i  r [oroa${eHr (crr.  Hrr;ne) ,  norpe6oga.ro rra,\repflrr]
c.ra6rr i i  cIIrr la.I I .  r loprrnpverrbrtî  orrenÉ, roHrirr) l  c. ' Ioe]r.  Ta ;+re upo6;rcrra BoaH;H,{a
IIpII  nOBbIIXeHITIT SHeprcTllrrecHofo paSpelrreHrrf l  SHeproÂr{cIIepcI{oirHbr\ r,r3]repe-
HuIi dloroS]II ICcI,I IT B IIeroAe ce,i leKTrrBIroi i  i lo r. ' rv6rrnè rerlrrrn" (,rorrrrrr-\  peHTre-
HORCl i i l I  BO. ' IH .

I iala.rocl, caMblrï npt{}rofi II rrpocr(,i i  n]'rrr perxeHrrs arori npo6"uelrr,r -
I IC I IO. ' IbSOtsAHI Ie  \ IOIqHLI \  I ' ICTOI IHI IHOI l  pe I IT IeHOBCI iOTO rS. r Iyqe I I I , I t J !  TAI i I I \ .  HâH
reHeparopr,I  c BpaqaFlqr4lrc.s aHoÂo\l rr crrrrxporpoH i,7. oi lnaxo STor rryrb He Âaer
npIrHrII InIIa.rrbHoro pemeHufl np06,xelrËI. nocHo"rrE,I{y nprr l{enenr{e BbrcoKorrHTerr-
CIIRHOT0 IIS.TYqeH[f i  JTI ' I I I f I ]  HeCHO.TTbHO CABIIIAeT (.rI I4HIIIO rOpI{3OHTaD. Flanplrrrep,

6  : ' O  ,  r .  t { t ,  n u n .  I
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ec.rlu B aK0neprrlteHTe c o6bFIHr'IlI I{CToqHlrno}I \IbI ùIo;fiell 3a4lIF(CIIpOBaTb Q.]}'opec-
qeHTHbrft crrrHal or HeHoroporo qlrc"rrâ arol loB,^To, npul leHfltr  clrHrporpolrHoe

rr3JyqeHlle, l IbI r io;r iel t  ,VrIeHbIrIuTb 3ro quciro. UAnaHo cxel)rcqIIt  uIAr olr. f lTÉ]

norpe6], 'er HoBoro rroBr,rI I IeHr,rf l  r .rHTeHcrrBHocrIr Ircr loJrbS-ye]roro IrcroqHIIHa.- 
l lyr1,, no,rrHocrbro peuarougafr npo6ire\ry uBlIepeHrr.s c"rIa6bIX crlrna.-IoB, cocro-

rrr B coBÂaHIrrr u r{cno.rÉ,BoBaulru B aHcnepl{}IeHTax Hafi  Ha o6rrqnrrr.  TaFi I I  Bblco-

I(oLIHTeHCrrBHLrx llcTOr{HIIHax clleqilâ.rlbHLIX CIICTetrI Hâ}iiOIL-IeHI{.s ôi'58 -61' 
Orve-

TIII I ,  r ITO ÂoJrIoBpe\reHHoe HaHoILTIeHIIe cTIIHaJIA B yCnOBIIf lX peHTIeHOBCHOIO

SHCneprrlIeHTa. rrllelotrdero BbrcoKylo yr'rloBylo TorIHocTb, trBirfleTc.tr Becblla c.rlo;+t-

Hoù eâla.rei i .  f [e.rro B To]r, qro B reseHrle Bcero axclrepl, I- \ IeHra ueo6sogurlo Herlpe-

DLTBHO II0BopaqrrBaTb uccJeÂyelf i ' r f t  nprectaJI. i I  ts ] Ia"rro]I  -vr '- IoBo]I r{HTepBa.le (Qaao-

i. ,"a"urr"e.ointrs o6.racrn xpuaofi) B Irp.f lr lol l  n o6paruou HarlpaB.teHIII I  raK,

sTo6rr yI.TIOBbre ArIarraSoHl,I  Halr iÂOfo cf iaHupoBaHn.q coBIIaÂa.TI ' I  c TorII IOcrbl{ l

0 .01  1 ' r . ' t .  cer i .

3ro pea"uuayeTcfl  c rro\rorrdbro r lbe3orlprl tsoAa, --vnpaB.rl f ler loro ÂIIHarlI I . IecFiotr

o6parnoù cBflBbro, r\rercrqefi  [Be r lerirr l .  O4Ira ua HI{\ c.-I} ' t f i I l r  Ânfl . i I I IHeapII3â-

qrrn \apaHTepr{cTrrr( caMoro rrbeSoIIprIBOÂa 3a crreT HoureHcaIIIrrI  r I ICrepesIICa

IrE,eSoltpr.rcTa,rr, :ra n-vTerl l r IHoBeHHOrO rISrIepeHLIf l  eIO TICTIIHHOTO YJJITIHÈHItt{ ( l l l l I I

noAaqe-yupats"rrffIotrIero Harrpt{i{ieullg) crrolrorqsrc rru[-].-rirrIBrIoI'tl 5r.;8 II.tII orttioc't-

,ro"n ;oior rraueplrre;rf l  rrepeuerqeHrri i .  Bropaa npeAHaBHa.leHa ;I . t . t l  t t6cctl t" lel l I tq

IO.rIrOBpelrenuoù cra6l1.-I l ,HOCrIl  I I  CJ-Yt{Irr A'rI-a yÂep;l iaHIL{ pelt tr"rprrpr-errof i

*prruo;i  u Uer{rpe o6.racrrr cKaHrIpoBaHntt.  3ro .rerHo cÂeirarË, I Ioct io. lLI ' i r , '  I Ic( '11o-

Tpfl  Ha IIpaHTllqecHoe oTC-yTCTBIIe II IrTepeC]'rcI l lero Hac BToplrqHoro ciIr I I i i , la I loc.-Ie

o;rnoro r lr l r( ,Tâ cHallrrpoBauun (ualpul lep, rrpl l  I ' I3]IepeHllI I  I IHTeHCIIBHo('TII I l i , I- \o- la

{nyopecqenrurrr or rraJor"I RoHqeHrparII Ir I  r I I- I I} IecHrrs arorton). l lbl  B 1'o ,+ie I ipe}rf l

BceI. i Ia r l \ teerl  Llhr(.ohorrHTertcunnsti i  pe[epI]sII"I  cIIrHiI. l  I l  TJIIJe r iprttoi i  r l r( tpantl t ton-

HOrO oTpa 'Â ie l I I I f l  l l e I IT fe I IoacF I I \ ' I1 - t1g t t '

l I C t t , , . t h ; t n t r i t H l l r ' t i t l ' i l l \  C l l ( T e I l  l l i l ; l B r ) .  l t l e l  {  l t l , l r ' " l i , r i j  ,  l , l l l l t  l l l l i " l l  l l  t \ l I l ) l l T b

H a  o 6 t t . i t t ( ) r l  p e I I T f  e I I O B C I i O - \ 1  I I C T 0 l l H I i l i e  ( ' 1 1 f  I { à J  o T  l I a J o I ' o  F i { ) . - l l l q e ( ' l  l } f l  i t l  ( ) \ l o B ,

aqcop6t tposar in r r r  Ha r roucp- \ r {o (T i I  F ip I ICT i l . l Ja  I IJ I I  aHeÂpeHI IL I \  B  e l  o  l )e l t re l  Hv  o ' .

l Icno.,rr, .3onaHrre crrcTelI cra6rt.rnaau,l l I I  Ir  ( I lHrpOTpOHHOr-O II3.-I)-! ieHIIFI l l r  ) ; : l l ]o. ' l r{eT

cHrrBr r rb  Bper l t l .  rpe6yeuoe f . r f l  noÂo6Holo  sHCnep l l ] IeHTi l .  c ; Iecn fF io l j  r l i t ( ' o t t  Jo

;Iecf lTrioB lrrrHvr rr cHr,rsrrrb noHqeHTpaqIIIO aTOMOB, AOCTyTIHyIO ÂJIf l  I IC(' . '10-Ioi la-

Hr tg  63 .

5. TEOP'If l

I Iepe i r lCr r  H 60 . - ree  ( ' r r ( ' re - \ raTr r r lecHo\ l ) ' I13 , : IO; { ieHI I I0  TeOpeTI lqCC} i I I \  ( )C I lOts

Te\FIIIHTI crot iarl l r  pelrrrcIroncIi I I \  Iro. ' t l r .  I ' |  r iaqecrge o6t 'eHra n3)-qeHIIt l  I l i l ( 'c.\ tor-

i i r r i  aooaputer t t ru r r i  Hpr rc l  à . r . r .  l {oRep\Hocr r r r , r r " t  c . lo r i  Horoporo  c  ro , r l t t l t l o i i  1 ,0

rtrreer I ICHAit iegl lyrc CTp)-l i r \-p\ ' . , lT1l I ICl i i laieII i I f  peaJIr 'Ho \rol l-T I: t l )3II I1F:i l l I )  I IpII

rronuoii  rr lr i rJaHTaqr.rrr,  Xrr$d)r 'BrrII  i lpII- \ ' le( ' I{bI\  aro\IoB' SrII ITaficIIa; lbHoll  I I t lpet-

trUIBaIITIII  r , t  T. , I .  I{  AOBO.IILHO lIetrJeHIIo \ leII t IhlTCt{ BAOJIF nOBepXHOCTII I ipIICIA.l .- Ia.

i Îpe*re6perafl  orr,r lr  r .rBlreHerrrreu.6l-: terr caltrr i l rb, t ITo ucHa;f ieHufl  o:1II() l lo.IHbI

olo""u rroBepxrrocTll  I I  IapaHrepll3\Io' lctT . ' I l I Ir Ib I IB-VIII  
T-u-lo.tatp' lul l '  

' ' I re. lHII l I

c\rerqeHrrelr aTolrI IbIX ITJIOCHOCTeI4 II3 I I \  l iO.-IOi+ieHrlIr  B l{eHap-vlxeHHoll  I i j l I IcTà.-r, ' Ie

u, (z) u crarrrqecrl ln SaHropont lde6ar - Ba:r. ' repa erp (- i i r  (z)).  aanrrcnul l l l l l

oT } i0opArlHarbl Z uO HOp\ra.TrrI K noBc)prHocrlr I ipIIcra"IJIa 64. Arrn. 'rrrrv;1a cYrt-

\rapHoro e.reHTpuqecHoro [o,TI.f I  pel{TreI{oBCIiOl-O II3;rYqeHlIf I  B I{plICTa.r l .Te B trRyx-

;; ; ; ;" ;r t  , ,prr6"ot*.t t l { Ir  ornclrBaercn $oprtv.rolî  (1), Ho c neperIeHHbI\I I I  arIr.r I I-

r) ' Ial I Ir  En v 811

E ( r ) : (eoreâkn'Ë6. (z) f  exreikh' Ear (z)),I
s

(14)

vpaBHeHr,rf l ] I
vpaenenlui

c.tte[-vroqrrfr

rÂe eos II €1" - eÂIIHI'IqHr'Ie BeI(TOpbI IIO"TIflpIISaqI'Ifr' S: fi ' O'
'' 

iHo"oop"ut" aMnJrr{ry^r,r Eo, (.2) n Ev, (z) y[oBrlerBopÂIor

TanarU -  TOnena 
65,66,  KOtOpÉ,Ie BbIBOÂflTC.f I  I IeI IOCpe[CTBeHIIO I I3

Ito*aua"t.oo u e O6u,err C.TIyrIae AcllNrNrerpl{qrrOfr qr'I{paHIIIIu IINIeIOT



BtrA:

Srecr eseÂeH nrrÂexc
Baelroro) BropnqEoro

( s )

7;o a xiÂ, !o* : 2fixio
Demeuu.arru ypaaneuuù
EA fiPIîCTâJIJ].

PEHTTEIIOBCHtrE CTOflqNE BOJTHI,I

dEn"  tn  "
Ë :e* [XoEo"* 1G)eic<z)-"(')En.],

dEn ,  i , f i  . ,-æ= : 
6 [(Xo - a) En' I Xf)e- àçt')- u(') E o,]i
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egeci ç (a) : hu (z), To,,f1 - nocuHycbr yrJroB lrexiÂy Benropalrrr ko, kn rr BHy_rpenueù HopMaJrbro H nxoguoù nonepinocrr *procra,o"ï no. f lupaonerp c{, xapa*-
Tepu3yer ornJIoHeIIIre Bo.Tr{oBoro Ber(ropa ko or rounoro 6perroncKoro HarrpaB.,re-
HU-s' coorBeTCrByroqero [aparrerpy ItpEcraJrJrnsecxoft pémerxu rroÀ.Troi+iHrr

k7- k?
d : -:W-:- = - 2 sin9os. (0 - 0n).

(Dypr,e-nolrtro'eHTr,r re'Bopa uo.ï.qpu'yer\,rocrr,r lrprrcr a:t:ta .io, 
i"1, asBil.a.flcb KolrllJrer(cHhrlr[. orrrcbrBalor HaH ]rrrp-,vroe. rax u ne!.npyroe

(  15 )

(  16)

^, :  _ ^,
^ n :  Â _ h ,
pâcce.frrrue

(paccrrarpu-
pacceflHrr.fl

(  1B)

pellTrenoBcriux ;ryueù, trpuqeM Xh : eh"Xhees, 1[
(s)

€0,Zr,err.. \Innlran qacrr
(s)

reHSopa noJrflprr3yer{oc'tlr. xi coÂeprfirrr Br{JraAr,r or Bcer He-ïnpyr}rx npoqeccoB:
sorog-ô{exra' rerrJroBoro [ir66yùoro rr KoMrrroHoBcr{oro paccesnrtfr.

flln naxoxt[eHrr.fi IrllTerrcrrBuocrrr BbrxoAa BTopuqnoro rrB,'rvqerrrr.ri na r.:ry[11-He z B npucralrJre ueo6xogunro onpereJrlrrb qrlcro 11oriroqerîHbrx r{BaHroB ts croeronquroù da c eÂuuuquoù nroqÀAbro u B eÂu'rrrly Bperre'rr. aro ,ffi."u.fià
CÂEJIATË, BhIqZCT,A.fl PASIIOCTE, BIO;IItrIII.\ II BI,IIONffIqIIX IIOTOI{Ots 3HEPTIIN PEHTIE-nosc*où BoJrHr,r B c.l 'e u rg.t_" ee Ha sHeprrrrc HBaHra n3,ïyqe'ufi. TàHOfi;;;;"i

T:1":^.I11*:T*1 
p_u6ot. Arfauacr,ena ti ho"a 67 (*r. 

-;;. 
;;y. Coor;il;;i:#quu pacqer npuBofrrr t i  c.rel lyrcuelr).  pc3)' . .rbrary:

d//{P lz) c un- f ,
Ë: s;# |  |  Er"(z)  l , *  |  zn,  (z)  l ' - r

12Re {ut , fq  En,(z)Hexp[rç  ( " ) -w( , )1 ] ]  .  UT)
rz, xapanrepuayrcn{uù Bri.na,l onpefe.rjeHnoro
npoqecca a o6qne artn.rurlrgri He\.rrpvroro

,?:),,h. 
Hanorrnlrrr, qro Beiurquurr -Eo, rr .É-1r. .flB.rrfl.qcb

(1o)' 3aBrrcflT or )/ l 'JIa rlaleElr.f l peHTreHoBCHrrx .-rvseii

ro'nuoe sr'rcro fiBaETOB BTOp'q'oro usryse',,.f l , perrrcrprrpye]roro SKCnepr-trenralrbuo, [oryqaeM troc.xe urrrerptrpoBanu_n $opu1r.ln (17) 11o fioopIlnpare zc -vrreroM {ynxqun lrrufrHmrr p(z), inegengor( B pa;ne.le ;J:
æ

. . . . r  , ^ .  f  -  . t ^ I ( s ) , -  ô ,
r V t ' ( 0 ) :  \  d z P - ( z \ u t ' i n  

' "  s )
J  , , . \ _ /  d z
0

flpnnegeHnue $oprrylbr .sBJrffrorc.rr odqurru. Ouu cnpaneÂ.:rrrBbr g"ua nro6ororrrna Bropus'oro usryse'u.s, BnJrroqa', rrorrtrrrro soro_e$$exra, sryopecqa"qrrr,rerrJroBoro gr{{yenoro tr HOrfrrroHoBcr(oro nanyuôuuù,^"ax;xe BropuqHhre sreH_
TlîTi : I ^ l: j: :- 11'_TI^1T1 ur ïa Jr e H r p o Hnn, u' 6r r' e ; p. ; t ;; ";; ; ;;;;;;
$lyOpeCqenTEOIO U'" I lyqenng. Hy,oSO' 

" i - '  

' " - - - - - ! rv !  r ,voJ ' rDrqru [u lJrox{eHl ' I f l

nrrR rr r r rnn. ,n- '  n, (?r)  -  ^ . (m) 
r r lb coorBeTcrByloqrru o6pasolr  of ipe[e-irurrirrrrn'rtr:)jl:^Ilfl_T 

4tr,, a ranlr{e {ynxquro ""iiii?"p_ à.
Py:**::'::::::."r"nq:'^v:y::r"-"i;;;;;;'^;;";i";l;""BpnÂeP,i,u,î' "n;""î'"ï::ïîi-".1:'-*^ti: .1ï:4;"il;;;;;;;d;#'Ë;'::;""i"0,,,iT:l';iÏ-" f, T: l:llp_ï:.I u i up onuqa elao.,u " 

_p.",ffi 
;;; ôï ;" iË; #,i' iiïij;o6cyxgaerc.fl raxlf ie s o6sope ?1.

Corlacno (17), uuc.rro KBaEroB Bropzqnoro rlaryqenu"E rre, ,  
- : : : : :_^: : , . " "  

! rwl , l raruru l ruJryLreHuE Ire of ipeÂeJr. f reTcf lB OOqeM cJTyqae trETerrcuBHOCTËro BoJrrroBoro fro.ï.s Ha arollax. Teni rrÀ *;;;
6r

Terr ne lreHee
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t[opu-v"'r-r' (17) rroxno Barrrcarb B Brrne, aHaJrorrrqHorr Soprrl..re

+3 - ro,[1+ #S+ziel r'8'
(7 ) :

' ) ) ] ,)cos  (P$) -P a t

rÂe BBeÂeHbr o6ognaqenun

/0.  (")  :  I  Eo" G) l ' ,  6g(s) (s) :  arg

u oil)rqeH HoeSSrrqrrenr rrponopqrroHaJrbrlocrrr.

D  r -2 h !  ' . r

Tt '  \ ' )

( {e)

(20)

uSJIyqeHnf l

B r{pficra,1-

(2r)

(22)

(21)

l iaH c,,rexyer na (19) , B calro]r o6qerr c..ryqae Br,rrog BropnqHoro
ilporrc xoÂrrr B -yc.1oBrrfl x Soplrupoe aun.[ croRseË peurrenoBc Koft s oruu
Je,  rpncel r  HorepeHrHan {paHqur

I  - { s )  ( t n )  I
FI"') f:t - | 

nin ""' I e-' '( ')
1 7 . io  tm)  |

rr liorepeHTHafi noSIIrIrrfl

^ f  s l  ,  ,yc \z) : q \z)+ org +43'  "  Z i o ( m t

rAe C
II co-q

nepa .

B HapyrneHHoll IIoBepxHocT]Io]r c.:Ioe ]roryT SaBrIceTÉ, oT r(oopÂrrHaTbl z.
Cauufi npocroir c.-I) 'rIar"I Boaurrnaer B Ârl[o.rrbuolt npu6"'ru;nennu g.na $oro-

esrleHra n ùr-rl, 'opecrleHrlrrrr B }iprrcra.TJ'rar c oArrrrN[ coprorr aToMoB. Hauprruep,
Â.rr.E r{plrcran.troB fie rr Si u orpa;xeurri i c seruo-serur,rM[ urrqenca]rtr Murrepa
II NIEEII

Fb ' '  ( : )  :  C  exp  l -  l t  -w  (z )1 ,  PçQ) :  rp  (z ) , (23)
- noJtrprr3arlrlonrlbrr-r ]IHoirtrITe.Tb, pauur,rii oÂrrrrr{rle I.Trr o-no.-Igprr3arltttt
20e J.rrs r-f io.irf lprraaqrru, exp ef,D - rerrrolor"r rfarrop Je6aa - Ba.tr-
Sror c.rt ' .rair npuueur.rre,'Iblro H coBeprrreHuorrv FiprrcraJJ). rI o-[o.-rrrpa-

SOBaI{HO]I} '  rrSJ}' l IeHrIrO rr obr,r pitcc\toTpeH B
npeÂbrÂ) rq[. \  f  ,ra Ba.\.

À.,to orpa;rieurrfi c rreqerrro-HeqerHbrulr
rrrrÂeKCârrrr -\Iu,-r,repa crrrvarlrrf l HecHo,tbno
ycnoi{i l lrrercn. l lprr arorr

n!)  , ' , r  -  cr  c  \ - /  -  - -7Texp I  - . i11-  w ( : \1 ,
1 ' 2

PçQ) :  cp  (z )  *  i .

3uax nepeg n/4 n $oprry,tre nir.rr Pç 3aBrrcrrr or
rrrrâ orpaxieurrq. Corracrro (19) n (.24), rraricr{-

prc. 10. Cxeua, r{JrJrrocrpûpyroqafi rtallirrrfr II ]tl{Hll\Ia.'Ilnr'rft urtXOI BTOpUIIHOTO
pactroJror(eutre crosseft pearreuor- rra.rryrreHrr.fl 6,'rnaox K Be.rlrqrrne 1, (2 -l {I) 

"cttoË so,tsbt B cnysae llQ^p1lq^1" He paBeu Hyrrro /IaHe B r{AeaJrbHbrx ripucra"fJrax
Ea trJrocËocrfix c EeqerEo-Eeqer- ,- _

Ebrlrrr trFAeK.u*" rrtïo".iôi'"' nplr gn{panqffIr o-rrorlfipl,IaoBanlroro uaryqe-
Hr.Iff. dTO nporrcxo[rrr rroToMy, qro fBe IIoÂ-

pemerrirr Hpr4craJr.TroB Ge u Si npoenrlrpyrorcff I{a HarrpaBirerrr{e Benropa
o6parnofr pertrerxrr rar(, qro rrpoenrlûIr arorroB o6paayror nepaoÂuqecnyro qenoq-
Hv co c.ro?{rHbr}r 6aeucolr (puc. {0). CranycoLt4a;rbHafl cro.flqa.fl peurrerroBc1aE
BoJrHâ He \roifier ([ogcrporrrbcg) rIoA Tar(yrc qerrosxy. Ha .gsbrHe HorepeuTrrhlx
rroaur{ur rr Spaxqnu aro oanarraer, qro HorepeuTlraff rloar,Iqu.s Eaxo4rrrc.rr nocepe-
ArrHe rrexiny IByME 6,nuaxnlru rrJrocxocr-aMn (cu. prc. 10), a Roreperrrrraa $pax-
rlnn Fç x ll{T $opuanrno orucÉrBaer ornJronentre aronrrrbrx nnocnocreË or
KOrepeHTHOrI  I IO3I4qI4Ir .

Eqe 6o"rree cJroirtuaq clrryaqutr rrMeer Mecro
I{pucTairJrax, HarlprrNIep, cocToflqllx tr3 aToMoB AByx

B rreqerlTpocuMNreTpuqHbrx
coproB, raxrrx xaH GaAs,

È ' /
s
\ +
F +
5

" * *

È : r
* r ,
^\ rl
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InSb, npu orpairieHrrrr c Heqerno-Ireserubrl,ru rrrrgencalru. llprr arorr
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rÂe exp (-t1,1 
") 

u exp (-IIù ecrb rerrJroBne SaHropu ,{e6an - Ba.,r..repa 1;rx
aroÀroB copra o u b, a Fgn Pç rraxoA.rrrc.fl uo odrqlrrr $oprr1';rarr (21), (22).

Sauerult, qro B grou cryrlae noflBir.rrero.fl ÂorIoJIHrrreJE,Hafl Bo3llo*iuocrb
cIIeHTpOCHOnIIqeCKU BbIXeJIIITT, BTOpUqHOe r{3.rTyqeHr4e oT aro\roB ro.rrbno o]IHoro
copra (a rrnn b). Tor4a ÂJrfl arolroB copra
o. flaxoÂflrrryrxcrr B oclrosrrofi noÂperner-
He Kpr{cTa.IJra, Ir}Iee}r

n ( s )  ,  .h ' è '  G ) :  C  e x p  I  -  . 1 1 o - u '  ( z ) 1 ,

P c k ) :  e  k ) , (26)
a f.-rrr aro-\roB coprt ô E lolpemerlie.
cgnnnyroË Ha oAHy qerBeprË ÂrraroHa.-rrr
riy6a, uoryuaeu

18) k) :  c exp |  -  M,,-  w (z)1,

P ç @ ) : , 1  ( : )  -  1 .  ( 2 7 )

Cor.racHo $oprr-v . rarr  (26) .  (27) ,  arorrbr
paSHr,rx copToB rrlrerur peSFio pit3.-rrrqrrbre
r iorepeuTHr,re noarrr1nrr  Pq.  3ro,  ecrecr-
ReHHo, 6y; ter  r rprruol r r rb H paanor i  $oprre
1.rnonofr BaRIrcn\roc rrr rn6olo BToplrrnorc)
IISJIyqeHLIfl ts COReprrerrHotl f ipr,rcTa"ïI" 'Ie,
npr{ ycJroBrrn -L,,, ( In.. 

' faHaq 
Kaprrr-

rla upulrenrrre.rrbno H riprrcraJrJry GaP
ua6;r roqalacr ,  n pa6orar  14,72.  aB Kprr-
cra. r rJrax GaAs -  u pa6oras ' -3,7a (p i rc .  11) .

,{unorrnr,rr-r q.reH B }ryirbrlrlro;rb-
HO\r pa3iIo;+ieHrrrr 7,1. \oTfl ILSB,rr_ge,rc.a
ocHoBHLIlI ,  Ho He eJIIHCTBeI{HrI}I .  Ftan noxaea"Iu pacqerbr Bare.rr$e"-rr,ga. Cre$err-
coua u Xrrnlge6paH,qra ;;- ; ; ,  BHJraÂ ri laÂpynoJlbuoro q.rreHa cocrlB; 'r t ler Hecl io.trb-
Ho npoIIeHToB r 'r  Âo"rr-I ien 6r ' trr '  yqTeH npu 6o;ree roqHorr aHa.trr3e âHcrrel lrrNreHra.rh-
Hbrx AaHrrr,rx. f lpu orolr B Soprry" 'rax (23), (24), (26), (:7) e .regvei BarreHrrrr,
no"'r.aprraaqlrounr,rù ttrro;+inre.rr, C ua

c r : ( 1  - Q C ï Q C , , (28)

rle Q :6Ql(so -.- oa) . oD n o8 - ceqeuu.a Ârrrro.rrbuoro i l Htsa/Ip),noJbuoro
{oronor;rou1eHtrr.E, a najlarlerp c, paeeu cos 20, r.trr o-no.rl.frprr3aqr.rrr 11 ç9,s 403
f"-r.rr f i-rror.spr;rsaqrrrr. B r!oprry"le (25) raHyro salreHy rraÂo cxe.:rarb orJe.rrr]rro
:I.-rl aTo-\roB copra a tr b:

Cfte-xI a + fcrftr-LIu
/ rc t \

- l l l ^ ,  - l u l u
p  s L a

flpu pacuere SaBrrcr\rocrrr arrrrJrrrr)-I zo" a En, oT z \rorfiHo He npr.rHr.rrraTb Bo
BHIrMaHtrre cla6lre npoqeccbl II orpaHrrqurr,c.rr Ârrno,rr,nurr uprr6Jrr.UrieHrre\{ r{aH
ero o6rr.ruo Ae.iraercfl. Hau6o.nee naixuoù .rrB;r.serc.E glr$panrlnn B reolrerprrrr
Eparra. B aron cryqae pemeurre ypanueuzù (15) no",rxtno ):ÂoB.rrerBop.Erb c.rreÂyro-
quM rpanaqur,rrr yc,ïoBu;rlr: Zor(0) - Z[t"), Ex"(t; : 6, rÂe , - ro"rru{rrga
r(prrcraJrJra. Tax xari rpaHuqHble yc"rloBrr.s rrMeror AoBoJrr,Ho c,,roxurrft Br,rA,

(25)

. : :  :  0  , i  -2
!2,,t o t oti nap a u e tr,J :1,

Prc. I1. Vrtonas Banrrcrr]rocrl  rrgTerrcnn-
Eocrrr Bo,rrgoBoro flo,Trtr e Hpucra"ue GaAs
rra arorlax Ga (/çx) n As (1a.) npr
( i11)-guQpaxqrr pearrenoBcr{oro rra.rr-v-
qeurr.f l  c eneprnei i  10,372 naB (cnnoru-
uan ,ruurrn) u 11.668 r iaB (urrpuxonax

a n n n d \  r r r o n n r r  ï I! l u E U n /  y ' . r r l  ( , - i l u r r n P r l d u r \ u r l

3uepLrrrr rr3arJ'!rf i lrrE Br,rôTlaHr,I Itâ I : lB BbIUrc
I i - I i l r l l t r  i  a . - r : l r r r  r r  I i - r i l )a r  t rË I i l r l , l t i a  c { ro r la .T .T-

I ]  P} I  HO

a

ù
3 z\ /,:
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s
$
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yAodHo repeftrrr Fi olHolrlr

R (z)

f loc;regHan ] 'ÂoB.rerBopfler ypaBneurrro

d-R 2i
Ë:  i ; t r - i ! / o -Y  ( z ) l  R (z )

ITE

M, B. ITOBAJIËqYH, ts. I. I(OH

uennneËuolry ),paBr{eruro 6e g.tr.a Be.Trrqr,{Ebr

En,k)  1 Xi i  ,  Tn \ t /z  . .  ,  ,-=- : - : - |  "  " '  I  erp\z) .Los \z)  r  In  ?o / (30)

(31 )

(  32)

(35)

(36)

u :  - g r 7 z  s i n  2 o B  ( o  - 0 ^ ) ,  B :  ,  T o  .r  t -  l / . r l r .  \ "  - u ' '  l -  l 1 . h  t

/ . io  l+ f l  À  n t ' / ' 11 '6 , ' | r l2
J 'ù -  

- - - ; -  
eq . r / l  .  v  -v  - - - - - ; - .

/ ' r l )  ' P  '  Â r h

, r ,  ,  Â d 1 z t
t r . , r  - .

d

. I - r _ r _  l t  d q _ 1 ,'  \4 t  -  -  
T"urT;  

__T -**
' r  / ^ .  I  . '  , 1 / 9

ï  -  
' " ' t o  r h

" . . -  
" 1 7 *  

- .

Vpanuenne (:Jl ) peutacrcff c \-serolr .-lrrrrb o.IHoro rpaHrrqHoro l.c,roBrrs
r'pr z - l. Ec.'rtr coBepiueIIHaE IIo;I.-roiriFia ri l lrrcraJ.rra Iocritrorrl{o ro.-rcrarr. T. e.
Fol ) 120. rle ui, - rroprra.-rrnr,rf i Hoa{Snqnenr nor,'roqenrrfl. ro pemeHrre rJ co-
uepurenHol i  ro l IJo; i iHe He BaBrrcrr r  or  ro"r r t r r r rgbl  nprrcraJrJra,  r .  e .  dÂid: :0.
C yserorr arolo r:farira cpaa) rroJvgaelr

f t o : ty  -  iAo*  t (y  -  i ! /  o )2  -  çz1r /2 \ , (tss)

IÂe rlcl lo.l l)3\'Lrrcfl BerBb FitsaÂpaTHoro KopH-rr c flo.xoirir.rTe;rr,noù lrurrtroù qacTbIo.
Vparuetrne cre:IJ-er pertrarb .rrrrrrrt B o6.racru 0 1 z I La, rge Lo - ro.-rrqrrna
rrap\-rieHrroro cJofl. c rpaHrrqnbrr{ 1rç.16"ttarr À(26) - f ig.

f{. la rrnrerrcllBrlocrlr npe,To}r.TeHrroù no;rHnr r{enocpeÀcrBeHHo rra crrcrerrrr (15)
Irlreelr Br,rpatrieHrre

I n G \ - . r n [ -  ! o : - - ] - t t "
L  ( O  L E \

d.z 'e-w(, ' )R ( r ' ) )  
]

(34)

B cson oqepeÀb? riprrBa.E 1rr$panrqnoHHoro orpar{eHrrf l  peHTreHoRCtirrr . ' rr-qefi
oûpere.rrfl erc a (pr-rrnqrreir

p!t) -- i r o r o l  t '
i

Ooprrv.rrrr (15) - (35) no.rnocrbro orpeÂe.rrrror cxelry pacqera 1-r.ronofi 3aBrrctr-
IIocrI{ Br,rxoÂa BTopur{Hr,r\ npoueccoR B câ\ro}r o6qelr c.ryqae npr }'c.-roBrrr1. rrro
Ha lipllcra.rr"r naÂaer rrJocxafl Bo,rrua. Pea.rr,no aFicneprlreur npononflrc.E B JB]-x-
Hprrcra"irbHoii cxe-rre c repBr,rrr xprrcra"r.-rolr-IroHoxpol,raropo\r. l lpu arorr trna
cpaBHeHIr.rI c aHcrreprrlreHTa.îrbHr,rlrrr peB] "rrL,Taralru neo6xogruo BrnrucJrrrb
cBeprnv Hpunofi Br,r\oga BropurrHoro r.ra.'rvseHu.fl c xpunoù 4n$paHqnonnoro
orpat+ieHllf l r(prrcraJ.'ra-Irouoxpolraropa. Ec;nr e o6ofix r{pr{crair.Tax r{cno.rrr,3-yer-
c.fi acrrlr\rerpilsHoe orpa,fieHr{e. r. e. raparrerp 13 r sanrop acrr}Drerpr4r.r Kprrcra.'r.fa
uouorpol raropa B,  He paBHhr eÂlrHrrue.  To

dyrP! i '  (vr )  y" lâ ,  (y+y1 (prp)1/ , )

I-=
L

, - 1
I C  \

0

Itt

t.i

! f
L . ),, (ç): +##

s f/-) )
s  - æ

dyrPf i ) (u r )
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( ' r  i  )

sJIEC I]

u: -B'r, ''i;T" (çf qo), n,:=r#f, (+!'-
q - l-fo.] lre;riA) orpaïialoll lrrlr l,r LrrocKocrrrurr nepBoro rr Broporo HprrcTa.lr. 'roB
(r'ro.r naqtruua) . Ana.rot'rrrrHo onpele.rr{ercn t[ynnqlrx P,(q).

II prrne:lennrrft Soprt a;rrrra-rr IIo3B o.rI-se r reopeTrrqecHrr n po a Hâ,-rrr: lrrpon arrr
]-r"roBfro iJi lBrrcrrlrocrr, npariruqecnrr lcer Bropl.rsHbrx npoqeccoB. noa61.;+iraerrr.rx
croflqer"r peHTreHoBCrioli eo"irnoit. rH,-rrc-
qa f l .  no \u ruo  v r i aJaHHb i  \  Bb r l ue .  d ro ro -
a.  A.  c .  r r  Qororor i  B reol rerprr r r  guQpax-
qûI;I ro Bparrlt. Ornocrtre,'rsHo rrpocrble
crrryaqrrn 6tr. 'rn paccuorpeHbr B rrpeÂËrÀ)--
qII\ pâ3:Ierax. B 6oree cro;+ini,rx c.rl--
qafl\ :IJfl r iprrcTaJJoB c Hapv[errHrrr]r
I IOBep\HOCTHbII I  CJOeII  I r  ûpOI1SBO.I IbHbIr I

coorHorrreHrrerr rreif i; i) '  rrapauerpaNru 1,r,.
.L._, tr La. seo6xoru:ro rrcrro.rrb:oBaurre
ilBNf :.rn npoBeÂeHrrfl qr'rc"rengoro ùro-
iIeilrrpoBaHIIfi SncileplrlreHTa I1 aHa;rII3a
oKcneplr\reHraJrËHbr\ nauurrx. B Hacro-
fiqee Bpelr.rr paapa6orano HecFio.rËrio
Bapr laHToB BbrqI ICJIrTeJr ,Hrrr \  npofparr l r
;I. 'rf l  perxenrr-fl aroii BalIAlIrI {is. ;s. îe.

I{an6o"rree rroc.-re:loBare.rbHArr ]r vrrrr-
BepcaJbHafr  npofpal r l ra  i lpr r l reHrrre, - rbHo
H pâcqer\ -  t | loroarr r rccrr r r  o l r rcaHa n pa6o-
re 68.  B pa6ore 80 oua 6rr . t ra e{$eFir r rurro
IrcIo"'IbSoBaHa ;I.rf l alraJrlsâ sFicfreplrneH-
Ta.TE,HËr\ )-r. lonbr\ 3AlrrrcrrlrocreË sHetu-
Hero peHrreHoBCHor o r [oroa$Sexra (BPtD)
II3 rr.\rII.rr 'trrTrrpoBaHirÉ{\ c.ToeB I{a Hpert-
HI I I I  I I  I I I ]  f ,T I ITAHCUA. ' IbHI , IX  CJIOEB HA I IO-

BepIHOCrrr replraHrrfi rr apcerrr4Âa ta"r.Trrrfl .
flpurrepu rrcrro.-rrrBoBaHrr.fl rrporpaùr-

Irbr rroxaaaHbr r{a pr{c. 12 n 73. Ha prc. 12
IIpeÂcraB.leHa pacqeTHafl yr,rroBafl saBrr-
cll]rocTb BbIxoAa BTopurlHoro I,IBJIyqeHilfl

1 + 9  \
- l')É |

- ^ l"r" 
I
I
I

Pnc, L2. Vrrosbre BaBtrcrlMocrtr BbrxoÀa
BropEsEoro tr3JryqeEtrfl, paccsETaEEbie

Arrn Si, (400)-orparfieurrx n CuKo-ra-
ryqeEu.É trptr paSrEsEbrx SEaceEIIffx
oruoltreutr.r{ Lga/Lyi, paBulrx t2 (1),
7 . 2  ( 2 ) . 3 . 6  ( 3 ) .  r , 8  ( 4 ) .  0 . 9  ( 5 ) .  0 . 4 5  ( 6 )
u 0,225 (7), r cxelre c crMMerptrsuhru

I\roEoxpolraroporr

nB coBeprxeuHoro Kprrcra,r.-ra Si npn (400)-nlr{panrlulr CuI(o-ra.xyqeuufl (L"" :
: 3.60 rrHrr) n ABI'sHprrcra.rrHoii cxeNre c cnrIMerplrsgr,rlt l{ouoxpollaroporr Â.{ff
paB"rrrrrrnr,r\ Bsaqesrrr"r ttâpa]rerpa Lrr. IJa ueu xoporuo BrrÂHo, HaH \IeHflerc.rr
FipLIBafl nprr rr3]reneHrrrr coornorueurrfl ùre)fiAy L"*u Lor. Ha pnc. 13 nonasaurr
peay"rrbrarbr pacqeroB <<co6crseHgrrxD r(puBbrx orparfiegrrfi n BP@ B clr):qae
(11{)-au$paHqlrrr CrrIio-rra.-ryqeHu-fl B r{prrcrairJre fipeùrnr{E c HapymeuHbr}r rro-
BepxHocrnhrlI c.Toerr. Ceprra KprrBbrx coorBercrByer KaK BCe\Iy c.noro (eepxsne
npr,rnr'Ie), TaK rr ero qâcrrI, To.rrquna c.rroa ,Lu cpaBllrrlra c, Ls", IroaTolr), rr3rle-
HeHIre Qoprrrr HprrBr,r\ o6.v*cnoe"neno HaK rrslleEerlrreNr noreper{rEoii noarqr,rn, raH
II lralreneHrrelr arr[.-rrrr]-Â BoJrHoBLrx rro.iIeft B r.rcnairieurroË peruerxe.

B nexanneft padore 81 roqno pemeHa sagaqa uo yrnoroft BaBrrcr.rMocrrr Bro-
puqHblr npoqeccoB c aKcnoueuquanrnofi SynHquefi BJrtrEuu.fi P(z) n 6raxpucra;r"ue,
T. e. B ripncraJr"[e, Ha noBepxnocrr{ Koroporo HaxogrlTcfi c.:IoË c orJrrrqHbrM or
llarprlubr ueH[,TIocKocrHbr]r paccroflHrreM u qacrurruo arropôuaoBannr,rû. 0ro
peltrenrre rloJrox{eHo B ocHoBy unorocnoËnoro arroprrr}ra 6brcrporo pacqera
npnnoù i(ù.8 correrauûu c MeroÂoM 6nrcrporo Bbrs[creuu.fi uarerparra-cBeprnu
c trcIIo"rr,aoBaHrrerr ctrJrafiH-trETepuoJrsqErr KprrBbrx paapa6oraua nporpar{}ra
aBTollaruqecnoft o6pa6orntr aHctrepEMeHTaJrËEbrx KprrBbrx MeroÂoM Har{Nreur,mrrx
KBagparoB (XLôur) B Âocraroqro cJroxrrrbrx cr{ryaqtrfix.
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Y;ne cero1un o6pa6orHa axcneprrNrenra.Trbubrx ÂauHr,r\, ro.rysaeuËr,\ c i lo-
rforr{bIo rerHrrxr,r cro.sqrrx Bo.rrH, B prge pa6or rrpoBoÂrlTc.s t nouoqsru l,)B}{.
f lpn arorr clrrrlairr,I c xerenTopots FlenocpeÂcrBeHuo rrocr.vnaror R nrJrrrrc.'nrre.ïE,-
Tr_vrc lrarrtrrny rr i loc"-Te o6pa6orHu ur,ri larorcfl H Soprre BHaqeurrrï riûHFillerrr6lr
ûapa\rerpoR r{prrcra.rr.-rrrqecrioii crpYFirypr,r rrcc.TeAvetroro Hprrcra.-rJ-ra.

r

0 / 2 . i ç
E Z.MKLI

Pzc. 13. I tprnue gn$panrlnonnoro orpalr ief lrrrr peurrer{oBcnnx ryueË Pn (y) (a) u {oroarrrc-
eunx, (y) (6), paccunranubre ÂJrÂ npucraJr,ra Si c napl'lreruhrlr troBepxrocrrbrM cJroelr B yciro-
nu.ax (111)-guQpanqun nrocnoù lrouoripo\rartrqecxor"r no,rur,r CuKo.-uBiryqeuufl. a rari)fie

BaBflcu]rocrb t\dld z ctoe or z k\

Paasr.rrar{ nrrrue o6rqa-{ Teoprr-â cnpaBeIJrrrBa raxxie r cJ}'qae reorrerprru
Jaya. OÂuaxo ro crx rrop rrcc.-re,qoBaHrrr{ ts reo}rerpr4rr Ja1'a HaH aFicrreprr},reH-
TaJILHLIe '  TAH I I  TeOpeTIIqeCI{ I4e npOBOÂIIJI ICb JI Imb Ha COBepIXe}I l ib l \  I ip I ICTaJI i IaX

r r  HocuJrrr  anuaoÀuarecHui i  xapal i rep r r -11.56,82-84.  
, (e"uo e ro l r .  qro,  Hanprrr rep,

B cl{rr}rerprrquoM ciryqae Jlaya Benrop nu{paxqrau HanpaBJeH uÀo.'rr, rioBepr-
HocTrr npllcTaJrr'ra. f loarolry cToflqafi Bo;rHâ rro[yirnpoBaHa TaFi;f ie BJo.-]b rr(rBepx-
Hocrrl Ir He noaBoJrfler rrccJre4oBarb rralreHenrre crpyrT)'pbr n r.r1'6t Fiprrcr.l.-r"rra.
Sarrerrlt, qro uccreÂoBanrre arolrHoro rrop;r[Ha B noBep\]rocrrrorr cJoe it;Ioi.rb
rloBepxuocrr.r fiprrcra,T.rra rafi)r{e [pe,qcraB.r-rrer co6ofi Becr,]ra rrHrepecH\-Rt c Srrau-
secxofr u [pr4nJraÂHoù roseH BpeHr.r.rr Baxaqy rr, rro-BtrrÂrr\ro]r\-. B 61'q;-qerr cxerra
nu{paxquu B reo}Ierpl{rr JIaya 6yger mr,rpoxo r.rcrroJrr,BoBarbc.E B Texurrrie croRsux
Bo.rH. Coseraurre rlie 06oux reolrerprrft grespaxqr.ru rro3Bo.-r.fler nor)-rrrrrb ÂBy-
rlepHyro Kaprlrny crpyxryprbrx rlcnalr{enrri i n npncra"r.re. f lepnuft rlurepecuuù
Itrar B arolr HanpaBJrer{r{rr 6nr;r cge"'ran B padore 85.

6. @OTODJI E TTTPO HHA,fl 9MI4CCI4fl (B HEIIIH'I'T OO TOg(D(DE}IT )

flepeË4en x 6o;ree cucreMarr4qeclioMy o6ar*4"""ro pesy,'rbraroB rrcc.'reÀo-
Barruft no peurcrpaqnrr Brreuuero peurreuoBcnoro {oroa$SeHra. 3ru rrcc.le4o-
BaHIrfl Ha nepBoM erane no.xyslrnr'r uau6oJrbmee pacnpocrpareutre, f loc]toJrbr(y

t l  - z

\ _ J
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BÂecb npaKrr,rcecHr,r He CytrIecrB-ver IIpobiIeMbI SI|CTLIHI(I{IIr lr3-3a TOro, qTO I.rIy-

6rrna rrrroga Soroa.,rerirpoHoR .f-r, .  cocranJ'r.sloqafl  o6brcHo [oir l l  r l l ' I r ipoHa. 3Ha-
qr{Te,rrbHo rre}rr)rlre J"'rrrnbr aricrrrr{Hrlrrrr. L"", I{lrerculeù Be"rurquuy nopÂfFia He-

cHo"'rbnrr\ )rI{Hpolr.
l lepurre rrcc, 'reÂoBarlr. f l .  Rbrlo.rueHHr,re l l leue,renr,rrr,  I tpyrroonrl l  r I  : ip..  6r,r. trn

HarrpaBireHrrl  Ha rravrreHrre o6tr lû\ Bar(oHolrepl locrei i  QopuupooaHlrl  I lHeIJiHero

tfoloaS$enra B ].c.rroBrrf lx peHrregoBcnofi  Auùpaxrlr4u r coBepItreHHI'Ir  Hplrcrair-

,rax. Orrrr rrBl-arrrJrr{ ylJoBr,re Banrrcrr, \rocrrr Br,rxoAa (poroarrrccnrr B i 'ep}râHIrr{

Ir HpelrHltrr Irprr pa3.II IqIrbrr oTpa;r ielrrrf lx I I  A"rIxHax Bo"iIH peHTreHoBCFiOl'0 I I3.. I ] ' -
q e H I I _ g  5 - 7 . 8 6 - 8 9 .

IIpu arra;rr,rae eHCrreprr]rerrrit"-rr,Irbt\ peB).-Jrr)TarorJ cpa3)'i{ ie BoBHLIFi Bonpoc
o BrrÂe $1'nxqrru Br-rrrJrrrrrf l P(z) u l iorrfiperur,rx Be;ursr.rHar rtpo6era a.ïefirpouoB
B lipficra.l i-re. B paSora\ s7,8s 6r,r"'ra 11peÂ"rro;fieHa npocrat{ ]ro]e"rrb 4.lx rf-vHxttr,rr,r
P(z) . ocuonaHHa.rr r{a c.rretrvrcrr1nx coo6pa;lrieurlf lr. Brr;rereerrrrrr"r r.Ia arotta {oro-
3,'IeHTpOH, lrHOrOHllaTlro IiClrbrTr,rBafr He_vnp-YIIre cToJIItHoBenrtn. 6r,rcrpo TepfleT
cBoe nepBoHaqaJrÉHoe HanpaB.'reHrre Âtsrri{ieHr,I.s ir 3Heprlrrc. Ero InuxeHlre B HpI{-
cra"rrJe nporrc)io4r,rr trrrS$-1 arourrrru o6paaorr. B eanlrcurrocrll or BHaqeHIIfi Ha-
sa.rruoii aHeprrrrr aneri:rpoH cnoco6en npeo4oJrerb orrpeÂe,-reHnoe paccro.rlHrle ,vl
B l ipI j ICTa"rI"Ie, nOC"rIe qeIO ero DIIepIi I f l  y\IeHLUlaeTCtI ÂO TaKOI'I  CTeIIeHII.  qTO CTa-
Honlrrc.s lreHbure pa6o:ru nin\ora. rI  olr He r{oi l{er rrorl ,rHyrb Hpl{craxx. B aroù
]roIe.rrr tsepo.srlrocl 'r ,  o6rrtrpr,-;+i irrr,  rJreI{TpoH HaÂ rIotsep\HocrI; Io HpIIcra"rIJra

rrporropqnoHa.irbHa ri . .rorr la:trr i loB€rprIIocrIr cdreprr paÂIryco\I Lrt Hatr r loBepx-

HOCTbIO nprrcTa,-r.râ.
Jerro 16e;Irr-r ' r , t 'a. .rro rf  )-rrr ir trrr{ B.rr.r. trHvn P(z) rrpl l  ra] io]I  pi lcc]IorpeHIrI{

I lueer c.rext ' tortrr i i  Brl l :
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t '  ( z ) : *  ( t  - , ; ) (38)

l laparrerp -Lr, olrl.rc;1e.r-ser('.s 3Hcreprrlrenrairblro I{B orI6IroB rlo npocrpe,-r}r roH-
Firr-\ r.reHon lJtFirporrrrbrrr r\rsr{oÀr orrpeÂe.;renHolî aueprtrrr. B nnrrle Epouurefira
rr (Dparïr.rana e0 rrprrlr.;1eHa errrrrrprrqecxafl $opuy"tra. o6odrqtrrcqa.s i lFic[epu]Ieu-
TA"- lL l IbIe De3 \ - . ' I I -T i tTbl  :

,  6 ' Iu -6AE' t
t ' t t :  

g Z  
^ r r . :  I  ' ' 1  -  |  . , l t (3e)

rre p - rr. ' rolrrocrb tserqecrua B r,, 'crr3, Z - ropngHosrri ï  I IorIep a"-reuenra. r1 -

arorrHuii  nec. y'  -  Hi: lrr ir .rbHa.f l  DHeprrr. f l  airer(TpogoB n na-B.3ra {opr'r-T"I la crrpa-
BeÂ"- r r r rJa  B;ur i in i l3oHe anepr r r i i  E  o r  0 ,1  ao  10  HaB.  Tar iaq  r toAexb no . r ) 'qura
lI Inporioe pacrrpocTpirrreri l re I Iprr aHaJIr.rSe aHcI]eprl \reHTtrJbHblx pe3y. ' IbTaToB

Ha Haqa, ' rbuo\ r  STane r rcc ; re ;onanuù.
l lpaxruuecHrr c calroro Harra,r la 6r,r"uo .gcHo. rrro uccJeJoBaHIrf l  Ha IIÂea"iIb-

HbI\ ltpIICTaJI",IaI, \OTfl II IIOBBO"TLE,-II'LflBHO )'BIIÂeTb CTOflq)-iO peHTreHOBCIiyrc

Bo.rHy, Ho rr lreJrrr qrrcro axaÂelru-lecHrl i i  xapal{Tep. EcrecrneHno, BoBHIIFi Bonpoc

o upanTuqecfiorr r{ci lo.rbaoBaHr{rr Meroga. OvenrrlHo, qro Halldoree noÂro.ff lqlrr l

o6:reHrorr ["rr.fl r.rcciref oBaHr{.s HoBbI}r }reroXo}I .flr"'r.Elorc.g coBeprrreHHÉ,Ie HpIICTairJrbl
rroJlrrrpoBoÀrrrrFioB c IIoBepxHocTHbrrr c" 'Toe]r, Hap-vrxeHHbI\I  B pe3y,-IbTaTe pa3-

JrrqHr,rx aoageËcrurrr"r.  rrcnoJrËByerrbrx B cotspel{eHHoù rexuo.-IoTIII I  TBepÂorennnofi
lrrrf ipoaJrenrporrrrKrr (rrounaR r{MnJraHrar{un, gnS{yan.s, JaBepnoe BoBÂeËcrBr{e,
arrrrraKCuairbHoe Haparr1rrtsaHrre? lreraurrqecfia.E o6pa6orHa). To.rqnua arl l tx
c.-roeB Ha\onrrrc.s ts Âr.rarraaoHe or Âo,rreù Mrrfipor{a Âo Heclio.-IbIiI{x vrIHpon. flprr
arou u3yareHrre crp],nrypbr grr.rx c.rroeB c lroNroqblo odHqurtr peHTreHoAr{Qpax-

rlr{oHHr,rx MeroÂoB or{aabrBaerca ua,roa$$enTrrBrrbr}r rra-Ba orcyrcrB:u'tr  {aaonofr
uuSopuaqrzn (crr. ,  Harrprrrrep, er-e4). Ftpoue roro, npo6.rerla BoccrauoB.IIeHI{f l
CTpyKTypIJ Hapy[IeHHOTO CJIO.TI TO"-IbKO IIO peHTreHOBCliI I l I  ÂaIIHLIM He BCeIÂa
pelraerc.E ogno3uaqso 61, e4.

r{ro racaercf l  BHerrrHero $oroaS(penra, ro, r locKoirbHy r.ry6una BLIxoÂa
gJreHTpoHoB KaK paa no rropflÀKy BeJrrqrrHBI 6;ruaHa H To, 'rqlane arux c.rroeB, oH
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Har46o.Tee [pucûoco6"rrer{ [Jr.s rrx rrccJreÂoBaHr,r.s. ]tpone roro. Ka]i yrfie orueqa-
Jrocb paHee, HprrBafl BbrxoAa {oroaltlrccr.rn o6"'raqaer srrco}ioii qyBcrBrrre.TrËrro-
cTblo n cTerleHrr alropSnaaqnu (paaynopngoveullro) aTr4x c.[oeB B or"rrrrqrre or fiptr-
noù penrrerloBcnoro orpar{ieHr{fl. f loarolrv c.rregyroqnii Drarl pasBrrrrrf l \rerolla
6rr.rr tnRgan c LrayqenueM KplrcrairJroB c HapyileHHr,rNr ûoBepxrrocrHËrlr c.rroerr.

dTu ficc.rle,uoBanlr.f i yc"iIoBHo rro]riHo paaÂeJr,rrt Ha ÂBa HarrpaB"treHrra. f lepnoe
Ir3 Hrrx 6r,rro nocBqqeno r'rsysenrrro clretrleHr.rii upnnotsepxHocrHoro c,-rofl Ha
rn1'6rtue BblxoÂa S"IIeHTpoHoB B0,TIeAcrBrre peiraxcaqrrrr ftprrcra.T.rtrr.reclioii perxer-
Ktrr, cBfl3aHnoù c rprrcyrcrBlrell r lpul,Iecur,rx arolrou n Hapl'ueuuolr (..-roe (riol 'e-
peHrHa.q nosnqlln). B nepnofi pa6ore aroli ceprarr e5 6rna oduapyxeua aHolrarb-
Ha.fl yr.ToBa.s SaBucrr]rocrb BbrxoÂa SJreHrpoHoB, peSno or"-r[qarcrqaqcr{ rro $oprre
or Hpr'rnoË Â,rfl RÀeaJrr,Eoro Kprrcra,r"rra. Sror peay.xr,rar 6r,r.rr o6rscneu
A. M. ASauacr,enrrlt Ha ocHoBe rlpeÂnoJroifieHrr.f i o rolr. rrro rrap)-ueunrui c.roii.
3lIIrrrrrpyrcquft {oroe"rIeHTpoHLI, rrNIeeT aro\IHbre rr,;IocFiocrlr, c]rerqeHHrrre rro
orHomenl{ro fi LIX [o.ro;+ieHl{Io R HeHap}.ur€'Huofi.Iacrrr Hplrcrè1.1.]a rra 3,i4 rre;rt-
t lJrocHocTHoro paccroflHrrq. EcrecraeHHo. crpaB"ilrrBafl rracrb rrapt' lrreHHoro c.rofl.
\IOTI{HO IrOirvqrrTb paS.TrlqHbre clrerqeHrrfi rroBep\HocTrr Fiprrcra.-r.tà. rrro fo.-r;firro
B .flBHolI BrrÂe cHa3arbcfl Ha Qoprte SHCIjcprrlreHTa.irbHbrr riprrBbr\. R noc.relt-io-
t r r r l \  JHCreplr l reHTa\  p6 ara r r . fe f f  r ro. - rHo(.Tblo no. l1 .Bep:r r , ra i ' r , .

Itan 6rrno ûonaaalro pauee. a narr6o.ree qficrorr nrr4e draaouar{ q\-BcrRrrreJ},-
HocrË rrpo.EB.rrflercrr nprr ubrrro.-rHerri lf i  \-c.]oBlrfi Lri l Zo ( 1,... I l  c.rr-qae
IrolrHo.lerrrpoBauHoto (:.-Iofl Bcer]a Blrrro.-IHqercfi yc"Tronrre La { L",. ^{.rr roro
s ro6s r  pea . rT rBoBar r r  \ - ( ' . ' r o r l r r e  / - , i  (  Lo .  n  pa6o161 -  e i .  ce  l cnô r ran ' , , i , r o r . r ,  ( . ; r  N , -
rrS"rryqeHrle. Snr,rrancrta.rr,Hble [.]eHI{Ir. HaR rrpaBr{JIo. r\reror BHaqrrre.lr,rrg 6o.rn-
rtrylo ronqrrny Zu ) Zr.i, B erorr c.[yqae Âirfl pea.xrr3arurr ],-c.rroBwx L".,::, [,6
neodxonrrrro IIcrIoJbBoRitrl orpaifieHrre c Rr,rcorr.nrr,r rrlrÂexcarrrr Nflr.r;repo.. 'J-ori,,fr
nytl 6rt"r IICtro,IIbaoIJan n pa6orax t ', " nptt rlBl'qeHIIrr artrrraHCrra.]bHrrr\ rr.-leHo!i
Ge n GaAs ( (440)-orpa;r ieHrre,  CuK,-r ra. - rvuenre) .  a raruf ie  R pA6or. t r_r  '1 .  e8
npll ûSYqeHIrrI arrl lralicIraJIbHbI\ Ir.-reIIoH FiperIHIrE ((444)-Orpamenrre. CrrTi..-rra-
; ryveHrre) .

Bropoe HarIpaB.TIeHIre 6bI.-Io cBt{3aHo c rI3\'ceHûerr qacrrrqHo rr.lrr 11o.r]rocrrrlo
paBynop,sxoqeHHr,r r  c . roer  (xorepeHrrraf l  r [ rparr r l r ra)  3?.  ee.  100.  B o, Iur) r i  r r ; r  pa6or
arori cepulr too .[.ts aHa.-IrIBa arictrepx]rer{ri iJbHËr\ pea-vilr,Taroe 6nura npe:.t,,;ne-
Ha npocrafl rloÂeirr,. n rioropofr l ipIIBafl t-r '.roeotî BaBrrcrrtrocrrr Bbr-\o:Ià ;z(0) t ipe:-
craBir.f lercÂ B BI{Ie c-vnep[oBIIrlrrrr ]IB\-r FiprrBr,rx: rrgea.,rr,uoil z,,q{0) rr riprrnofi
or rloirHocrr,rc alropSuoro c.ror z"(0). rr\rexltrIu\ rrprrHrlrrtrrra,-ri,Ho pil3.'rrrq]r]-rc
rr xoporuo rraBecru)ro {oprn' (cu" puc. ./r) :

z(0) :  Kxu@) -;"  (1 -  1l)zta(0). (10)

B c,tryuae, HorÂa rrayvaertrrù c,tofr nornocrlro alrop$rraoBlrr. rro efo ro.-r-
quua .Lu }reHbme r.ry6nuu Bbrrora a.renrponon zr,. naparrerp Â-. o,renrr;uo,
xapaKTeprrsyer roJrqrrH-v HapymeuHoro c;ro_s. Ecnrr ; lte. nao6opor. rr: l l lecrrra
roJrqI'IHa auop$noro c.'Iofl! To rr3llepenrre\r rrapa]rerpa K rrg aricrreprrrrerrra ]rorfiHo
oqeHrrrt ' r;ry6nn-r BhrxoÂa s.rrenrponoB. Orrrerrrrr. riro HprrcraJJbr c arropQuofi
u"uenHofr r'rsnecruoË Toirqrllrbr .aBJr.Elorcfl )'lo6uoii rrogeJrÉ,rc À,rq rrccJeJotsrlrrrrfl
lpoqecca Br,rxona Qoroa"uextpouoB rI s 6n,tee c,roianofi crrrvar{rrrr, norXa (trrricrr-
pyer9fl rroreps Brreprrtrr Br,r"rrereBrtrero a"rer{rpoHa (crr. Hnxie).

Er'r"trr rar(Æ(e rrpoBeAeIrbI rrccJle4oBaulra (roroarnrccr.rrr B Hprrcra.rr.ïax c
pasrurrHbrM xapaKTepoll HapymeHlrË upu nporr3Bo,trbHolr coorHorrleHr{tr
MerpoB Ly1,  L6a L"r t , ,80,  e?.  Snaqrrre. r - rbHâf l  qacrb arr {x  ncc,r re losauuf t
sena SaxapoBbllr n CogogroaËrlr.

- Ana.lue SxcrlepulleHTa,rrbrrbrx AaI{Ebrx B DTo}r c.r} 'qae [peÂcraBJrfler co6oû
6oree c.nomnyro aaÂas)' ra rpedyer rrpûB.qeqeuufl qrrcirerrnr,rx pacqeroB na DBM
Ea ocHoBe reoptrr{, paanzroft n pa6orar 67' 68 (c}r. rpeÂbrÂyqr{Ë paa4en). l lpu
oroM SaAaqa Molrier 6rrtr, nocraBJIeEâ SttaqurerËHo rxrrpe, a rrMeEHo, orrpeÂeire116e
troJrrroro nposrta paclpeÂeJrenua 4efoplraq[rr no r;ry6nne EapyrtreHHoro c.-ro.q.
flonrrrnu ranoro orrpeAeJrenufl ToJrbKo Ha ocHoBe Aarruhrx pegrreHoBcnoro axc-

c arIbIlI

napa-
BI'IIIO,-I-
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nepr{r,reHTa 6nr.uu c,le"raubr lrHorûMrr rrccJreÂoBareJr.rrNrrr (crr,. uanprrrrep, e1-ea).

O4nano, xan 6r,r. 'ro lronaaalro aBropalrtr Hacro.rrqero odaopa 68. ncno.traoBaHze
AaHHLIT, rro.rlyqae\Ibl\ rro ABvr'I HaHaJra]I: Qoroalruccuu Ir peHTreHY, Ae.raeT 3To
orrpeÂe,reHrle 6olee ToqHr,rlr rr ÂocToBepHrrlr. Harrr.sÂrrbrNr nprrrlepolr raHoro rIoA-
xoAa .frB.frrercfl pa6ora 80.

B noc.relune roxbr B TexrroJrorrrrf Mr{npoa,-renrponlrftrl u {reeune noBepxuocrrr
rtHrri lraHrre rrccJrenoBare.fefi npnB"rreHaIor ace 6o.ïee rorrHrre c"rTorr (ro.rrqrnofr
rropflnria corer{ anrcrperr) . 3rr,r c.rorr ran}fie ycnemHo na-vqa,rrr.rcb pacc-\rarprrBae-
ùrbr\r rrero;I6q 101. 101. oluaHo .'{}Ierrblnenlre ro.rrrqrrHLl c,To.fl. ecrecrBer{Ho, Irpr-
BoÂrrJo ri oc.ra6.leHIIIo BHJIaxa BToro c,Tofl B perrrcrpr{pyelruù a.rreHrpouurrft
Br,rxoJ, II noSTorr\- ir3lrepeHrrÆ nlloBoÂr{.TrICb Ira IIpeAe.]Ie TIVRCTBIITe.]rbllocTrl.
.f lcno. qro rIoBhrcIITl t iyBcrBlreJbHocrb \reToga ]roi{iuo, vrreubmafi no.rrHyro rir}--
6nny nnrrotra Soroa.reFirpoHoB. C)xnrr rra n1-refi ranoro _vùreHËrtreurrfl cocrorrr
B rrcrroJb3oBaHrrrr 6o.ree rrRrnoro peHrreHoncrioro rr3J)'qeurrfl (uro 6rr.ro cÂe,rano
B )'r+ie lrollrrHaBrrrurcn pa6ora\- e5. e6) .

lpl-rori i l \ 'rb ocHoBaH Ha perrrcrparlrrrr D,-rerirpor{oB orrpeÀe"'reHHoro aHepre-
TrrqecFioro lrrarraSoHa. ËiaH y;He oTlreqa.-rocb Bbrrrre. nepBÉre pa6oru B STolr Ha-
npaB.ileHrrrl Ha IItrea.-ILHr,I\ HpIICTa.lIiIaS 6bI.'rII BbIIIO.-IHeHr,I -gIIOHCI{TIITII yqeHLIlIU,

a ua o6paaqa\ c HaplmeHubrlr c.Troelr - e trfucrfirr 're riprrcra.lrorpa$uu AH
CCCP trpu )qacrrrrr ofuoro rrB aBropoB (Fiona.rrruyHa) . Ha arolr i l ] 'rrr cI{oBa BoB-
Hrrxaer npo6.trerra orpefe.'reHrrn S1'uriquu B.rrrrf iIrrr-f i P(2, LE). BaBIICflrqeù or
Be.lrrqrrHr,r SHepreTrrqecrirr\ II0TepÉ, SJeKTpoHa [prl [BrIEieHrrrI ri rroBep\HocTII.
3ra saÀasa .flB.rflercfl l0cFrriâ cro;rrrori BcJeIcrBrIe c.roif iIrocrrl rIexaHI4BMa BBaI{-
lroxericrrrrR D.-reFirl loul c ] iprrcraJ.-rnqecHofr pemerHoii, Hocfltr{ero crarucrllqe-
cnufr  xapanrep.

O:1rrH rra i i lrt, i i  ee pctrreH{rfl. ocHo}raHnbrr"r Hâ rrpflrro\r ql{cJreHHorI }IoÀe.-iII-
potsanrrrr -\rerollorr -\Ionre-liap,ro. 6u.r paBRIIr Jrr.-rr,eHelrctott 103. B ero pa6ore
6u.-rrr nrr.rrrc.-rerrbr rlr l 'unrlrrrr P(2, LE) :IJs paa.rrrrqrrbrx Buaqennlî AE, a rant{ie
B rIHrerpit.tsIIo,\r I leaitlrre P(:) . .4"'rr S1'Hrirqurr P(a) 6rura npeg.'rorfieua annpoHCI{-
rraqr{fl npocroii (roprrr-,rofi:
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P  ( : )  = = c t J a l  1 - 2 , 0 1 *  , I , u 2  ( l - ) ' z - l  .  z { L y 1 ,
L  L l i  \ L 1 i /  I

rprrqelr r. 'rr '6irrra Bbr\o.ra trr, oupe4e.-rsercfl Bbrpatfienrrerr

Ltr:780+, iN (, \ ) , (  L 9 \

rÂe rrapalrerprr E rr p rrlreror ror ir ie clrËrc.r. sro rr n $op.rr1're (39), a È'n =
= 0.39 fieB. HeÂauno JTrr;rlenstrcrolr coBlrecrHo c aBropalrrr Hacroflnlero odaopa
$oprry;ur &l), É2it 6urrr npoeepeHbr npfl\rrru pacqerorr ]reroÂoll l loure-Fiap.ao
ua Si ,  Ge u InSb.  u r ioJyqeno xoporuee cor . r lac l le .

r l ro ;+re Hrrcaercn cal roro nuga S1'uxqmt P(2.  ÀÉ),  ro oI Ia Ân. ' I f lercn Helro-
HoroHHofi rr Âocrrrraer ]raHcra]ra"rE,Horo BHarleIrrr.E Ha orpeÂeJeutroii r.rry6rlue
zma>i: BaBrrcflqefr or Be.rrrqrrHÉr Â,E. C-xerrarn.recriuft nuÂ eroù Syunquu uprr paa-
Hr,r\ BHaqeurrfl\ IÀ noFiaBaH Ha prrc. 14, Ectecrneuno, IrB\{eHeHI{e BI,IÂa

$1'Hxqnn P(.2. LE) nprr rralrenenrrrr aHeprrrrr perrrcrprrpyelrbr-\ Soroa"ueHrponon
6yger uprrnoÀrrrr, Fi rrarreHeur{ro {oprru ripunoii Soroalrlrcculr ,TIrmË rrpu ycJroBlrtr
nepelreuHoro (aanlrcnqero or ray6lrun) rapanrepa BBalrNrorefrcreu.fl crosqeû
peHrreHoBcnofi so,rurr c arolfarrrr ] ipr{cra"-r"rla. Tanas clrryal{I la Bcer4a uueer
)recro rra-3a aSdenra ar(crrrrrnr{uu, a ranifie rro}rier BoBHIrKarb rrprl Harurluu
ncnamenr.rfr, rreu.rrtoqrrrcs Ea r"r5'6irue Br,rxoga. Hando.ree npocroù uyrl o6na-
pyX{IITL ATO IISMeHeHIIe COCTOIIT B IICIO"'II'SOBaHI{II yil(e }rlO\IflIIyTbIX ùIOÂeJIbHbIX

IipacTaJr.xoB c aNropÔIIofi u.rrenxofr uesecrHoft To,rqrrHr,r. Sror uytr ouepnue 6nrn
rrcf lo , r rb3oparr  B pa6ora\  27 '  28 '  50,52 '  53 r l  paBBr{T n pa6orax 104.  105.  Bolee toro,
n padore 105 6rJJr upeÂiro?fien rr peaJrrraoBau cnoco6 otrpe4e.reHlrr- P(z) I4B aKctre-
ptrMeHTaJrblrhrx IaHHbIx.

(4r)
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.. I locHo;rr'xy npoqecc pacnpocrpaHenr{rr aJreHTponoB B nprrcra.'rJre, orucr,rBae-
rrrrfr $ynxqnefr P(z), r,rl{eer o6rqrfi -\apar{rep g.rra Slrar,rnrr}nep4oro re.-ra rr nc_
I IOILS]'eTC.S Ha}( B r leToÂax IICCJIeÂOtsaHUfl,  TAI( I I  B TexHO,rrOrIIU, TO paBRuTrIe
\IeroAoB rlpf lÀIoro SHcneplrNreHTaJrE,Horo onpe4e,rreHrr.f i  aroi i  Synnqllu ûpef,craB-
"ir.seTC.g Ila?riHr,rxr. Bugrelro. r.rlleuHo rloSTOlry B noc"IIeÂHr{e foÀbI era 11rto6.leua
npIIB.lreKaeT H ce6e BHI{MaHr{e [CcJreIIoBaT€.[êfr 84, 106, ]07.

, I{a6nm4eHrre rrarreueHrrn doprrr,r HprrBr,rx Br,rxoÂa {oroa;rexrponoe. o6yc.rou-
;reHrroro e{sexrolr SHcrrrHnrlr,rr{,  sHasrrre,.rbHo cJro?riHee lr rpedyer atpouetrerru"
aKCrreprrNreHra c B6rconoù rosuocrrJro, rrocHo.TbHy peqb rr ler o6 oqeHb c.ra6srx
rraMeneHr,r-flx. Tanoii ynrrraJrr,Hr,rrî ancne-
prr\reHT c rrcllo;rËSoBaHIrelr crrHxpoTpoH_
Horo rrBJyqeurrrr (c aneprueù $oronon
15,1 xaB) rr orrrcaHHbrx paHee cucrelrbr
cra6n;rraatlrrlr yrJroBoro ro"rlo?{ienun o6-
pa3r{a rr ra3oBoro npoIIoprlxoHa"irbHoro
ccerrrrrxa 6rur npoBeÂen n padorar 2?,
28. Pnc. 15 l l.TJrlocrprrplrer rr3rreHegrre
Sopunr nplrnoit z(0) ;1"un rrÀea.irbuoro Fiprr-
cra.r.la npu paa.;rrrvHoii Erreprrlrr t.-refi-
TpoHoB, O6pa6orna orr.r,\ Rprrrlbr,\ Tro-
BBo"rr'I"Ira onpeÀe.Tnrrr cp€lrTrre r;rt-6rrrrlr
BbrxoÂ4. HoTopIJe. HâIi 1r orritr l la.tocl,,
), ts eiIuS[BaIOTC fl C pOC T().\l tse.tlrlIrr]rbr tirep-
reTrlqecfin\ noTepb e, ' leFiTporroB.

C)aHrrt. Iech:rr rrclo.-rËBOBaHrre DHep-
roaHa.rrI IBâ rIo Jo;+iIr. t  o Hasa,:Io ôorot" 'reK-

k1. . .
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R
R.
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Pnc. 14. Cxelraruqnoe uaodpaxeaue npo-
Qu;reii pacnpeÀeJreurr.fl Bepoflrrrocrrr Bhr-
xo,ua aneËTponoB tro rly6nne xJ-rr a.-reli-
rporoB paanoif Dueprtrr{ (xpnnue 7 - 3l

A 0'. v,, ' ;11;

Puc. 15. l ' r ;ronas 3aatrcf i ]rocrb penrreuoB-
clioro orparlieurrfl tr Bbi\o;Ia rforo;r;rr-nrpo-
EoB trprr (111)-p{panuxr crru\porpouaoro
fi3. 'ryqeatrf l  c areprueÈ 15.1 n,;B B coBepmea-

Eorr KprrcraJ;re Si :s.
l i p i rns le  7  - ,  cooTBercTBl - l ,T  r . te l i r l l o t r i l \ r  I  pa3-
aulrtHbrrrl l aHepreritqecli itt lr IIoTel] ' l ]r i l  -\,F_ (lÈ, :

:  0 ;  I , i  r r  i  r i : rB  c r - ro rBeTf  rB .H l { , t , ,

tpounofi cfleHrpocKounn, noa6y;+igeunofi cro.s.reii peHrreHoBcrioii no,ruoii, r ioro-
pat{' HarIpI'Ir lep, }Io?fier 6rrrr ucno,'rËSoBaHa {Jr.rr Br;rl l0r-roHrr.Ê cxrHa.-ra or rlTo}roB
pasHoro copra B Heqeurpocrru\rerpurrHr,n Kplrcra.rrxax. f lepnaa aricrreprrrleH-
TaJbHafl pa6ora ralioro poÂa 6rt"la Br,rno,'rHerra TaHaxamrr rr F.rrri.n*ror"r al ui Hptr-
craJ'rIe GaP. BuqeJrrrtr c Bbrconlrlr paaperxeurrelr crrrHa.r or CiàL-a;rexrpou-o",
oHr,r onpeA€af rr.:rrr ro.II.spHocrb rpaHeù Hpr4crair"qa. oruertrrr. qro u3]repeHrrq
Ha HeqeHTpoclrl l l lerptrqrrblx r(prlcra,'Lrax 6es aueproaHa.trl3a rlu.ru nnrnoiHenm
B pa6orax 108-110. 

f{ono.rnnre,rbHr,Ie BoBMoi{ruocrrr nn.rr Ircc.-reÀoBaHrrfl Ta}ioro
poÀa npeÂcTaB"r:LfIeT CrrHXpOTpoHHoe r.r3.qyrleHr4e, rroSBo.t_srcqee r4crIo.rrbSoBaTb
.rro6où rruTepecyrcquù nac rrurepBaJr auepruft [aAaro[trrrx $orouon, B ro]r qnc.-re
B6iru3u xpaeB rlor.xoqeurlf l oÀr{oro rrB a;re}reuToB, ItorAa {_vpr,e-nolrnoueuTa fro"rr.s-
prlsyeMocrlr 1 (auu,ruryÂa paccerHna) gu Âanuoro o.rrelrerrra pe3r(o BaBrrcrrr
or srrepruu naÂarotr{ero soroua. 3ro npranogr,rr f i pesKoË aneprerusecxoù sanu-
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cITIIOCTII rloJrot+ieHIIs iIrI+paHI{I{oIrHËIx IrirocHocrefr B Her{eHTpocrruMerpr,trrHorr
ITDIICTAJI.TE.

Taxa.E BoBlroiritrocrË peaJrr.rBoBarra B pa6ore ?a, n Horopori 6rrn onpeÂe,rrerr
Àra.nurll, cocraB,TEloqtIi i  corrre AoJrrr aurcrpeùra, guepreTrrqecHrr ea""ctrrtrf i c,qBnr
A 4rr$paHqrronHr,r\ u.rocxocreft B r{e-
rleHrpocrr\i lrerpuqnou riprrcraJr.{e GaAs
rro oTHOrIIeHr.Irc H rrr llo.xot]ieHlrlo ts ueH-
rpocrrlrlrerprrqHolr (crr. plrc. 16) . l lonyruo
orlrerrrlr, rrro e arofr ;xe pa6ore 6rr.rln
orrpeÂeJenbr cpeÂHr{e r. 'ry6nurr Br,rxo;1a
axenrpouoB B Kpr.rcra"n"rar Ge rr G aA_"
II nO.-rflpHOCTb KprrcTa.rI.Ta.

7.  OJyOpECiIEHTHOE l , rSi lyr rEHrrE

Ilcropnn paBRr.rrrrf l rexrrr{nrr crofl-
qrr\ Bo.-rrl Ha ocuoBe perrrcrpaqulr Q.;r1.o-
pecrleHrHoro II3.TyseHr1fl Ha Haqa;r6Hou
aratre npefcraBJrfl,]ra co6ofr peueur.re npo-
6,;relri,r JKCTrrHKrIrrû. ileprrilî mar B arorf
HarrpaB.f enrru 6rr.rr cBflBarr c rlcro.Irb-
sOBafirrerr ;IeTer{Topa. pacIIo.]ro?{ieHrroro
rloÂ lIa.iIbIrI yr"Torl Fi rroBep\i{ocru:{.

Pe r t t c rpupoBa . t I t c t ,  $ . r r -ope , . I t o t r rH i j r e
KBaHTbI. BbI_.iOXflrqile Ir3 liprrcTii.-I.-rit IIo
I Ia i lp i lB.rer l r I r r l i .  coc ' f i i tsJrrror{r lu c I IO_

r l
dy=3,26A1

l

i--z\

À
o-Go I co,as(rtf

I
e  - Â s

Puc. 16. Cxerra, u,rrJrrocrptrpyrcrqafi ûo-
,rroi+(eErIe EeqeErpocurruerptrqubrx ÀrrQ-
paË,qtrounbrx n.'rocnocreË (111) r RptrcraJr-
ne GaAs (rnrpnxoasre .,rrruurr) no ôrsorne-

Errro r{ arorratr Ga n arortarr As ?a,
IIapa\Ierp P" onpcfe:raer no.torrienrre aTotrubl\
c , loeB B DTor r  c rp ,Tr iT } .pc  B  Han l laRJer l i r r r  ( I11)
no oTHorueHrrro H (111)-AuôpariurroHHbrtr 1l. 'ro-
criocTHrr, HoTopbre cÂBrIH-\'Tbr Ita BeJrlqrrH-r .\
orHocrrre.'rLHo rro.rror+ieqnrr (11 1)-glrtfpariquou-
HbIX tr. 'rocLiocTell B IIeHlpOCrlr(rreTprtqHou

ri l lrrcTaJ,le

Bep\HocrhIo o6ptr:qa \-ro,-I He 6o.-tee 5'. I 'arian reolrerprrfl D4crnepr6regra uo-
3tsO.-IiI.t i t : iHilrrrrre.'rhrIo \-Be.'IrIqrITb ircIL\IlIerpIIrc (rrsocroe> Saeovl'nctnr,rre.lr,nor,iqacrrr l i l tr l l loi i ttr.ro1a. lro rre perur{ra irpo6.rcu\: SKCTrrrr6rlr.Irr 11o.. Froorbro.

C ' re1 r -1s |q11 ; i  t l l ; l  r  , ' o r ' r , )H .1  B  uc t ro . r t r ocau r r r r  na+ ino i i  cne r l n$nx r r  { , r 1 .opec -
r{errrHoro rrg.t.\-qegrrfi. i l  rr}reHgo. JrerHo pea,-Irrg-ve}rori soerroxtuocrrl c Br,Icoxr{}r
pa3pelxeHiIerI aHa.-III3IIpoBarl cIIeKrpa;rlurrfi cocrt'tB perrrorprrpve\,rr{X r(Bar{roB.
3ro orri l lbl. lo npIIHIIITIII{a"TbHo IroByro -tsoB}roiriHocr b rri l}re peurrff BroprlqHoro
tr3, ' rvr roHrr f r  or  arovoB lpr{uecr , r . rnr io  euelpeHHbrK B peurer} i \ -  nprr . rar . ra-a,àrp"urr .
.rru6o octl;f i feuur,rx Ha ero noBepxuocru. l lepnax pa6ora'r.anà"o po4a 6rr.rà cge-
.'raua Earreplrauolr :;, Horopufi rrauepx,r {.rrvopôcqenruoe rr3.lyqeHrre or Ètro-
]1oB -]IbImbÂHa paBlrorlepllo paclpeÂe"reHrroro no o6:serr\. T{prrcrajr.ra Hpe}rg11fl.

Han6o.ree uuùoplrarr4nnoii, ovenra4uo, 6v4er crrryar{ufi. l  noropofr ,rprrrrocu
pacilpeÂe"feHa B roHKolI l lplrIIOBepxHocrrro]I c,toe. B 0rotr c.iryqle rny611ga B6r]rolla
onpeile.-r.frercfi He A.qr,rHoit cno6oguoro i lpodera {;ryopecqeurt"rr 

"ourr"o", 
, i,or-

q,l lnoft c.to.fl, B noroporr , lona.ïrrrSoBaHa trpulrecb. np" srolr cpa3y irie pefiaerc.Ér
npod,reua sncrrrEltrlr{r,r, rr }iprrtsafi Br,rïoAa rrMeer rrpKo tËrpamenu;yro sasos},B_crBI'1Te"-IbHVIo qacrb. SHcnepr,rrreura,trbHo raKafl crrryar{rrf l 6lrira p"u-rro"ârra
B pa6ore fo,lonqenxo rl xp. 8 BBeÂenrre]r aro]IoB ubrruÉ,.rr] ia u Hpu"n"ut Ha ],raJryro
r. 'ry6rrn1-. Sror aHcnepulleuT Talitf ie aBTolrarnsecnr,r Aa.rI orBer Ha osenb uatflHrrft
Bonpoc: r:Ie Haxo,qrlrcfi upI{MecE' B peltrerl{e? {Dop-lta Saaoryncrnnre.lrnort qacrrr
ripnnoii Bbr\oÂa. ûo"ryqeuuafl B pa6ore t, oguobuauito yxaaa,"ar qro ]4brrrrË.rr11
Ha-\o;IuTCfi B y3.:Iax HpIICTâr-I.trI4rIecnoft peIueTKII Hpeunu.q (uplryec1, aarreqenran) ,

JorrrsecHn c.TeAyroqrrr{ maro}r .trBrr,qacb qe,-reHanpaB.rreHHa.q rrocraHoBKa
cFicnepTl-ueHTa nr f l  .ssuofr  l le \ roHCTpaut I I I  ) -HI IKa. lbHoi i  Saaoeof t  vyecrerr re. - rbgocrr , r
HoBofr ]reroÀr,rnr{. B padore Au4epcena, fo.uonse'xo r Marpa à, oo" ,";; ,I;;;
6rrna uprIroroBJlelra ..9P^"ry o6paaqon KpeMHrr.rr. s ronHnË ,r-oueptno"rnrri i c.lofi
1010!6]-\ 1, :tff^*{y 

400 ,\ 6n"nn seeÂeHbr aroMhr lbrrrrËnxa. 3arôrr n arrr o6paaqur
ua r.rvotIny 2U00 A 6rr.rru ultn.naHrl[poBaHbr noHr,r a3ora, AoBa o6rvre""" go"
paBHbrs o6paaqon MeH.qJracb or 0 4o 5.1015 ar/crr2. Bc.rre4crnr.re pe.xaHCar{r{r{
pelnerHn noBepxHocrnrrfi c"trofi, coÀepx{aqlrfi arolrrr MbrrtrÉ,.rlr1a, oHaBa.rrcE cxre-
rqeHHLIlI rIO HOpMaJIIT K rroBepxHocrt4, rIpIIseM BeJrr4quHa c]feueHr{fl SaBrrce,Ta or
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4oeu o6nyuenns, Vr.'roBbIe gaBrrclrrrocrrr Br,rxoÂa AsKo-$,lyopecrIeHTHoro r{Br'ry-
qeEu.g, Han II oifirrAa.ïocb, rr]re.trlr Qopuy, coorBercrB\-roq-vrc pasrusHbrM BHa-
seHu.aM r{orepeHTHoù noar.rqun,

Sror excuepurleHT EoJrHocrLro aHa"-rorrrqeH y;He o6cy;+iÀaBrxerr)-c.rr Halrrr
paHee 3r{cnepurreHr_v rro rr3\repeHr,rrc BHemHero soroassenra, c roù , 'rrrmb pa3-
HUIIeftr qTO 3[eCb aTO]IbI trIbIIIIb.fIKa IICI0.IIbSOBaJIIICb I{a}i (IaTSUH) BTODIIqHOTO
crrrua.{a c lra.uoù rty6uuoft Br,rxoxa.

Orlrernlr, qro B xoge paBBrrrl,Lfl ancrreplrMeHrarrnoù TerHrrnu, neo6xo4rarroù
r,rr.s IIocraHoBrirr ucc"regooannù rar{oro rurra (uslrepenue c.-]â6oro curua.'ra),
BnepBr,Ie 6rrna coagana cracrella XoirroBperrennofr cra6rrJrrr3aurlr yr.rroBoro no.'ro-
irieHr.r.fr r{pncraJriroB, Roropa.s orlrcaua B paaÂeJre 4. Tax. B pa6ore 62 npelrq r.ralre-
peHi l f l  cocraBl . - ro 10 sacos.  B ÂarrHefruei r ,  ua 6aae axcnepnf ,eo,ra. r luofr  r* rn, ,nrr .
coalanuoË e Vnunepcr l rere r .  Opsyca ( . [anua) .  6r i . r i r  npoee;reHbr r r r r rpor i re
UCC.IIEÂOBAIIIIE NO .IOI(AJIII3AIII,III ATO]IOB IIPIIIIECII PA8IIIqHOIO TIIIIA B IIOHOIiPU-
cra,lJax KpeMHIl.rL Sarelt arII DFicnepurreHTbr 6u.nu npo4o.-rrf ierrbr Marep.rnxôrr,
Xepre;relt rI xp. c rrcno.IIbBoBanrrelr cr{H\porpoHHoro rra.rvqeHrrr{ (ClI) Ha crrn-
rporpoHe DESY (r .  far r6ypr .  (DPr) .  cro roBBoJn.ro 3HasrrreJE,Ho io^pat" tu
BpelLrI SKcIIep[]IeHra (c gecarlioB sacoB Jo Jec.rrr] ion rrrrrrt 'r) rr c;le,-ra.-ro,tlocrvn-
Eblrr rr3]lepenue {.nyopecr{enuull or Hlrqro;riuo rri iJoro rio.trrqecrBa ri l lrî lrecHbrx
arorroB (cu.  6e) .

Paasrrrlre oI{cneprrrteHra.rrHofr Te-\HrrFirr noBBo.iru.-ro rirFi;rie Haqarb rrc1,.re-
ÂoBaHr4tl l lprlHl{I,Inua"rbHo HoBoro rurrâ; rr3yqeHrre crprHT}'pHbr-\ ACt}erit.( lB tf lrsrr-
secxofi agcopdqr,ur, xeriocop6quu rr Jp., r. e. IroHoarolrHr,r\ c,roes npllrc(.rrbr\
arolloB Ira rIoBepxnocrrl coBepmelruoro HplrcraJrJra. Haqa,ro BTorr), ' HanpaB.relrrrro
6ruro no;roixeno pa6oroft l ionaua, fo;rossenxo u Po66uuca 28. n-Horopoii orr.De-
Âe,IIeHa x.rr.rna xlrrruqecxofi cB.flBrr Si - Br (ara pa6ora 1.xie o6c;.i+ira,ri.r o p,,r-
le.rle 2), oHo noiryqlrJlo paaBrrrue B cepurr pa6ori r.rcno"rnaoBaHr{e1r nan o6rrqsux
ucrosullnoB 111, 112, TaH rr CI4 85, 113. Br,rge;rulr oÂrrg rrg ancnepulrerrrots rr.oro
rlrra 114, B Iioropoll r lcc"rreÂoBaJrncr agcop6upoBannbre c;ro1 Tl r Cd. natreceHrrËre
sxel{rpo.rrl lrrlqcc}irrl nyre}r Ha rroBepxHocrnr (1 11) n (100) rrouoriprrcra.rra Crr.

B pa6ore .N,IarepruHa, Oparra rr l]e;anxa s; snellsbie x.rTfl rrccJe:roll i lrrrrf l
crpynr)' 'pbl lroHoarotr'IHoro c.xo.rl Br ngo.rr roBellxrocru racno;rtaoBaJracb crorrrritff
peHTrelroBcIta.fl BoJrua, coSAarrHa,fl n rper6;rouHoll peHTreHoBcfiorl rrnrepqpepo-
lrerpe 115 rr rreu.sroqa-sc.rr BÂo.rr, rloBeprrr()crrr (gn$pÀHrrrrr{ B reorrerpnn 

-.l3r:a).

Blrecro rlaltepenrlrl o6usHofr yr,ronofi BaBrrcrrrrocrrr. l iaH aro AeJa.TrocL, Bo tscex
oxclleprrÀreHrax, o6cyxrÂâBrnr\c.rr Halrrr palree. B arolr c.Tyrrae npocro rïB\repfl,-rocb
rrBMeHeHI'Ie QnyopecqeurHol-o crlrHa.-Ia rplr paBHorrelluolr r{B}reueguu $aatr B o:IHorr
rrB rrJreq nnrepQepotrerpa. nprrBo;If lnIelr H rg[Æienr4ro cro.flsefr eo.-rrr],r R-to.lË
noB epxHocTrr nprrcra.[, ' ]a.

Boaupaqancr, n o6cyrxÂeHrrro pa6or no rrcc.rreÂoBaHrrro S.,ivopecrtcHurru or
aroÀroB I{prrcraJura-}rarpr4qr,r, or}reTrr}t;-lBa uo[reHTa. Bo-nepebrx, fJfr Ha6rro-
Âelir4fl sallerHoro 14slleHeHr{.f l $oplrr, l r iprrnoii. o6;'cnoe.-renuoro {aaonoji cr-scrrn-
Te.rrbHocrblo BbrxoAa, ycJroBze Lrrl L"* He .rrBJr.fleTc.rr cro,rb i l iecrnrrrr. TaH,
HaIIpUNIep' IIOifiHO OIrpeÂeJIUTL nO,xtJpHoCrË rpauefi Her{egTpoC11]rlterprrrrHOrO
Kpr{craJIJra (GaP).72 rr MecrorroJloi-I ienr{e ciroeB arolroB paanoro copra B }iprrcra.-r.]ax
c 6otee cnoxnoù crpynrypoft, Hanprllrep, n ral;rnfi-ragoJrrruueBËrr rpaFrarax
fff 116 npn rny6nue tsbrxoÂa Lrt, B 4-5 paa rpeBbrrnarcqeft g.n'n}- a^c"rrnx-
qr,ru Z.*,

Bo-nropbrx, coorHornegre z,r {.L., uoxer 6rrrr, Br,rrrojrHeno B c.[yqae
Qnyopecqenruoro IrBJryqeHlr.rl or ârolroB lrarpuqrr ganrnefimlrr pa3Brrrrrelr rro4-
xoÂa. r 'IcroJIbSoBaHHoro EarrepuaHolr B ero nepBr,rx encnepunrenTâx 24, 25. Pesr
uAeT o perrlcTpaluru Bropl4qHblx HBaHTOB, BbrJreTaIoilIlr\ BtrOJrb ITOBepIHOCTE
Hpr{cTa.rira B yBKo.ùI yrJroBoM r{rrT€pBâr'IÊ. Tan, n pa6ore l larels u lonossegrio 73
yrronoft Arrarra3oE c6opa trBilyqeHr4r{ 6rrn cnuxes Âo Berr.rquHu Z lrpa4 (no cpan-
Herrr4ro c 5o s axctreprrMeure Earreprraua). 3ro uorpedona.uo rqàre;rineûmefr
o6pa6ornu rloBepxnocru ua 6onr,mofr nnorqagrn. Ha puc. 17 noxaaano rralregenrre
Qopuu xpunoù GeKo-$ryopecrlenqrru nplr nocrôneHHorr ylreHbme'ûrr yr,rra
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c6opa uBryrIeHIIfl or 34 lo 7 rrpag, qro coornercrByer yrrenbrneHrlro orHomeHu.s
L,i '  L", or 5 Io I (r: iv6rrna tsbrxojla nprr ârolr lra\reurrercfi or 1.6 .\rnNr Ao 3000 Â).
Brrtrno, qro -vr+ie nprr Zr, -= 5Ze. $oplra Hpunofi B Bgasure.Tbnoù creueur ottpô-
tre.tffercs ABIlt+ieHrlel crosyel-I peHTreHoBcr{où so.'rurr ro arolHËIrr [.-]oc6ocr.rrrl,

Prrc. 17. Vt.rcsart JaBrr(Ill,rocrr.lrr.r\oÀg Geli*-{".ryopecrlenr1tr[ rr peurrerroBc]ioro orpa]riertr.E
npn ( t  i  I  r -An$pa l i t {Eu l lo I i " -n t . r r }cêEus ?3 .

l ipltuue ib.l] 'olret'uetlttt l ir I13rIÈfeHbI c nollotrlbro Si(Li)-acreriropa. l lacrrolo,{ie}rHoro rroÀ clio.rbaÂtrlurl -\ 'r.rrott] i  i l r iR . l r \ I I , )c r I I ,  3 r Ia r IeHI Ie  f iOTOporo  B r { r r " ' rJ r lpa f r raHax I r iaBaHo Ha p I Ic_vHr ie

a rpll Âa.lbH0iÎIilerl YrterlrrlrleHvrt L", BJrr{flHrre aS$enra D}icrr,rHr{Ill4rr npa6Ttr-
qecHII rlpollait ler. PaccrrarprrnaeNrÉrft pe3yJrr,Tar rro.qHocrbro aHaJroraqeH o6cyrx-
:laBlxell l-cti pilHee pea]'nF,rary Eegeuna, I(onaltul 'na u )larep.:ur(â 27,28, B Ro-
ropolr r-rr '6nsa BbI\otra Bapbr.rpoBâ,;racb rryrelr perrlcrpaurrrr $oroe;renrpoEoB
c paSJrrqrrrrrlrrr 3Hepri.If l) iII.

B. BHYTPEHHI4ff @OTO E(D@EFtT

llprrurlnnr,ra.rlËHo HoBbIe Boallo?r{Hocru orr(pbrBalorc.rr nprr rrayseHuu ra11oro
Bropr.rrrHoro rpoqeccâ fiaH BHyrpenulrù penrrenoncxl.rf i soroas{eHr. Peur lr4er
o6 nerreperurlr {oronpoBotrrrrrocrr{ n"rru {oro-a. Â. c., BoBHuHaroqefr n no.ryupo-
tsoÀHrlrroBolr Hpr,rcTa.rlJe nog ÂeùcrBr4elr peHTIeHOBCKOTO ASryrrerrrr.s B ),c.xoBlr.frx
c]'trIecrBotsaHIIfl croflrleti no"'ttltt. B or.rrzs[e or paHee paccllorpenrbrx BTopnqHr,rx
trpoqeccoB B eKCIrepurIeIIrax raKoro rr{rra o[HoBpe]reHrro tr3MepflIoTC.fl KaH CTpyK-
r]-pHËIe. raft L'r a.'rerirpOtflrallqecKlle \apar{TeptrcTar(tr HprrcTa,TIJra. qro Irpr,rHrIr{-
I I I ra . r ILHO I IOSBO.1f ieT I -CTAHOBITTË I4X B3aI INIOCB.ESL,

I lcroprrr pa3Brrrrrf i ororo r'anpaB,renz.fi Haqaracb n lg68 r. padorofi Bpro-
.\repa rr [ lreSaHnHa la no narrepeulrrc ôoronpoBo[trMocrrl rr pa6oraM" 6onnrru râ, rs
ilo rrsMeperrrrn Ôoro-3. !,. c. R Rpr.lcraJrJre c p - n-lepexoÂo]r. B 3rtrx pa6orax
6EI-la nonagalla npI'IHqrrlIIa"rbHafl BoBlro?fiIrocrr na6lrogenlr-E anoMaJru"oii lr"oo-
tsofi BaBucrrlrocrrr SororoHa ra $oro-a. A. c. B ycJroBrrfix guspaHqulr Har( B reo-
]rerprrû Eparra. raH r{ B reoNrerprrlr jTaya. Glopua nsuepenn"tx Kpr{Bbrx trpaH-
rusecHu rroBrop.rrr'ra rroBeÂeHrre yr"uonofr SaBrlctrMocrlr BbrxoÂa {nyopecrleuuiu a,
qro oÂHosHaarHo yr(asbrBaJro Ha 6o.rtmyro r.ny6uny SopuuponaHrr.fr AarrHoro
rpoqecca. tr{cxo[s lrs arofi auaJrorrdrr, n pa6ore 11? 6bil i lô ôAerauo yrBep]riÂeur4e
o rolr, uro r.ry6lrnoit nrrxoga B ÂâHlror,r c,rryrrae .fiBjr.rrerc.rr ÂJrnga 4ll${lsnu ue-
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ocuoBnbrx Hocrrre.rrefi Lp. Eonee Aera.rrr,Ho, riax
NreHT a.rrbno, arr.r lrc c.rleÂoB aurr.fl 6r,urrr up o4o.]rinenbr
f lCHO I IOHASAHA NDABI{ , i I I ,HOCTI,  ATOIO BI, IBOtrA.

Crrteqeunrre IrflTb pa6or -flB"rflrorc-fl eÀrrHcrBeuHrrrx{r,r Ba rroc.rre[Hr.re t5 .-rer.
uro (paHruuecKll yl{a3ËrBaer Ira orc}'TcrBrle I{HTepeca H rrc[o"irb3otsaHrilo croro
flporlecca. Hacrnqno aro cBflBaHo c ero tlairoit rauSoprrarrrBHocrr,ro r,r3-Ba crr. 'rb-
uoro a$sexTa SHcTrrrlt iqrrn. c.rro;+tHocTt,, BoSHIrHIlta.fr 3Âecr,. no.rrHocTbIo aHa.-Io-

ln.Iua roii. rtro o6cy;+t4a.rach Ha\lrI B
npei{brÀ}-rqe}r pailÀrr.-re rrpr,r pac c }rorpeHrur
S.rr-lopecrlenrHoro rr3.'rYqerrrrfl. Orrrario,
ec.'rrr $"rr1-opecrlenrlr.rrr Ha rreptsotr :)rarr€)
perrreHrrfl npo6.rermr rRcrr.rHrir{rrrr (rraur,-ra
c e6fl )) r] rI B vqeHIII{ ilo.-r o ;Iie}rII g r plr -\t ec Hrrrr
aTOIIOR, TO B C.-IYrlue nIIV'IpeHIIe|O rporo-
r { $ e n r l  H e r  n  r a  H o r i  H r r ; n r o ; r i H o c r l l .

Tcrt rre )renee. B I ioc. ' teÂHrre ro1br
npoBoI r rTCr I  r rHTer rc r rBHOe r l3yqeHrre  c116) -
r l r t rp r rn r r  DTo l 'o  r tpo l tecca .  r . r t tnnnr r r  o6pa-
ao- r r  e  l r lHcr r r ry re  F i I l r rc ra . ' r . ro lpa i f r r r r  - \ I J
CCI ( IP .  l la iHnoe BHâqeHrre  r r \1er l r  ua6ora
i h e . r 1 ' : e n o i r  r t  t r p .  ' 6 .  l - l ê  r l l r , r ; ,  r i r , r  r u r r , r p n â

t !1 'uHr i t t x  R. r r rsur r f l  P(z )  I  r i l l r r (  l i l , t . la \
c  p  - -  n - I reperoÀo\1 ,  1 ' {J , r i l [ r1 ] r i t  l tep \ r re l 'o
c ; r io t r  Horopor -o  La2 Lnr .  l ' |  t ' l t rHr r r " r
c . ro i i  p  -  n - r reperoÀi i  B  r r r r . \  \ - ( . ,  r r ) ]J r r f l , \
c -vqecrBeHHo B. r l rseT H i l  ( topr r r rpor t i l l t r c
y r . , roHot : t  BarJ l ICJ l . \1o( ,Tr t  cpo ' r ' r i - r r .  : I  ,  r ' .  l1 ! ' .

qTO rIo3BOJfleT, 3Hàfl erO TO.rII I , I4HV, Onpege.lrrrrs ;1rrr[$VauOHI{\ '( ]  I , ' t I I} i \-  q( ' i )( ' i r i ) ts-
HÉL\ HocIITc,rIei i  B HIIrf iEe-rt 6o.-ree rO,IICTolr c. 'roo. i l ror Bbrtsol l  6sr.L sar,- lrr . t l t r)  l r(): l -
TBepï i t reH peB) .Jbrara . \ I I I : lHcr rep I r ] IeHTa l . ' r ] , r r r ) r \  l r . c . - reXoBiHr r r i  r ra  cepr l l  , i6 l r i t : l l LoB
Hpel rHr l f l  c ,  pa3, ' I I r r rHof r  r " , r -v6r t r ro r ' r  SaJef i t rU{ r {  p  -  n - I lepc- {0 [a .  B  pa6ot . r ' : , , ; i r , r . r r r
Tal i i l ie npOBeÂeIIbI AOTa.XE'HI' I€ TeOpeTIIqeCrit le TI Dt(CIepII l IeHTa.IIbIIbJtr l t( ' i . ,1(,: loBâ-
II I I f l  B C.1) 'qAe JIa1,a-gt{O"l iql l IL [ Iptt  erort (3 6t.r irvtte or c.{Vqarr [ ip;r l  ;r t)  r ' , ' r t ' -
Â) 'eT VqIITbIRATL HaiIUqI{e IIB-Y-\ 6. ' tr trOHcrit t \  B{ ' , l I I  R l iprrcTà.rr. ' rô a p,ar,rnr,, i r  r io:r i f-
$rrrqneurartrl IIorJrorqeHl{fl .

Bce lpaccr to rpeu l lb le  Bbr l r rc  I ICc . reJo IJa Iur r I  6brJJr  r rponeJeHbr  n i r  F i l ) r r ( , l  i r ,  r ,  r i r . \
r {per rHr r f i .  r r } re rcq l { \  6o . r r ,u rVro  J : r r r r r \ -  l i l r f r ! r ' ; , l r r r r  ( to  )  t . r ) .  } i r , r0 t ' .1 . r r t ' r r r r0e
per t leHI le  I Ipo6,TeMbI  EHcr r IHr i I I I Iu .  HaI i  I t  r t  ( ' . rYqae Ô. r f  op . 'C  r (c r i l t r r ! t .  i  o ( ' t  o r r r
B v.\rer{brr{{-rHrn L9. rIpn erorr f iatraer rrrr r '( iprrc\-roû{nir rrac crrrHa.'r. r{) rl
oT i lpeII6I: IYIqIT\ C.IIySaeB OTCYTCTBYeT ltprrr i l (rrr i l ra. 'rbHar{ Bo3.\ro;r i l r{)( l  i ,
I toII .- IeII I ITT. BO.rnrnne npeII l lyrqecTRil u 3r '{)\r  rr, ' r i tHe xaeT IICIIo;Ir,3or] i t ] trre
rpoHHoro na.rvuenux (cI4).

Ttrn.  HanpIr r Iep,  B I {prrcraJ. I Iar  Ca.{s -1. - r r tna xn{{1,srr i . r .  r iar i  r rp i l tsr r . r ( , .  lo(T. i l -
rocHo ] ra, - ra.  C r rcrro i ' rb3oBanlrerr  Cl l  n  pa6ore EeÀaraxa r r  Ip . , t , , , . r r r reprrsr t '6 i , i . . ra
no,ïl 'r leHa HpIIBafl {oro-a. A. c. B I{pIIcri l.- i.te apceHrrÂa r-a.rr.rrrrrr ( 1l()rer{rl]r i l .-rrrrrrrrtr
dapreporr lf lorrHu c.rlpxo BblpaxieHHor"r c!aao.rvecrnnleirsnoir o6.rrtcrr,io (prrc. 18).
florrrrrro )-HaBaHHoro. cyqecTBylor II Ip\-rne rryrl,r v.\reHbrrrerrrrf l rr.-rrr qâcrrrrrHoro
oc.rra6JeIIIIf l  eKCTrrHr{I{I{OHHOI'O e{r!eHra. lrn Boartoxtr{ocrrr 6br.-rrr rJl(,àlHit.trriJrr-
poBaHLI R pa6ore if ie.,r-vÂenoii It Itona;rr'q)'Hâ 121 c vqero\r cn"qtt$rrntr nrrr-r-
peHrrero:ôoroaôôexra, Hanprlr.rep. rronaqrr Harrpfl?rieHr.rfl He p - n-rrepe-\oÂ.
Ftporre roro, Har( ytfie orMeca"Ilocb nplr aHa,rrrrae nHerrrrrero doroaS$exra rr (b.rrvo-
pecIIeHqIIr. B cryqae, HorÂa fipIIBaE 1-r,rouoit BaBrrcrrrrocrrr.rIr{lr lT, rracrrrqHo
r{cnar+ieHa a$$exrou DKcrIrHKqIrI{. a${erir r{rpaeT rro"îoif irrre.rrl,rrvrc po.rrb, rrecrr
B ce6e rrnrfoprraql.rro o cueqra$lrqecrrrx \apanrepncrr.rna\ Houxperuot.o Broprrq-
Horo rpoqecca. B ÂaIrHolI cfiyqae taHol.î xaparirepr{cruHoù r{B.rrflercrr A.'rrrrrn
glr{{p'eun HeocuoBrrbrx uocr.rte.rreft, a raH?rie paB}rep o6.rracrr.r npocrpaHc.rtseHHoro
sapEIIa.
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Pnc. 18. Vr;ronaa j  3aBrrc[] Iocrr,  penrre-
EoBclioro orpainerirx P6 rr !poro-i .  tr .  c.
z 120, narrepenuble rrptr grr{paxqurr cuu-
\porpoEEoro 1r3,r)-qeErrf i  c rueprrei i  7,74
HeB .1.rs , iaptopa II Iorrr iu Cu/GaAs n

(4001-o lpr;r ienrrx

feopeTr r r {ecHr r .  TaK I r  aKCf iepr r -
B padore 118. n Horopoii  6r,r.ra
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Ilpocrurr rr HaÂerrtHËrl cnoco6ou oc"na6"qeHus ts;rrrrrlurtfl ar(crr{Hnqr{r{ Ha tsrr1
Kprltshr_\ _sB.rfierc.rr r4crro,rrr,3oBaHrle Br,rcoKrrx uopflAKoB oTpair{eHrr.s, fipl.rtsoAsqee
H yBe.nr{qeur,r}o tr.r, a râru+ie nepexo[ K peHTreHoBcno]ry rr3ryqeHr4ro c 6o"'rtruol:i
g"uunoiâ i lor"irorl{eHrrfi, qro rrprrtsoÂr{T K pocry acu}IMerprrrr (xBocroB)) xplrnofr.

B :aH"trrcqerrlIe aroro pa;reJra rrpoÂer{oHcrprrpye}r crpynrypgyro qyBcrB[-
reJbgocrb [rer{)Ia Ha [prr]lepe perrrcrpar{rrrr Qoro-a. x. c. B nprrcralJrax Hperrurr.tr
c l l  -, n-nepe,\o:Iolr, coBxarrirrrrr gn$SyarroHur,rrr BBeÂenuetr arolroB $oc$opa

ê-oa o-oa

20'/

Puc. 19. Vrnoea.f i  3aBrrc[]rocrb r!oro-a. A. c. Ea RprrcralrJe Si c p - n-rrepexoAorr, co3Aat-
Ebrrl B pe3)'Jrr'rare 4n{(pyartr B 1<aarornar) (a), a raKi*ie ËprrBble or roro xe o6paaqa noc,ne

orir(rra B reqenrre 10 Mras (6) u 30 rrua (a).
CuK"-uarryuenrre, (1 I 1 )-orpail ieHtre

u loHnrri i i  nprrnoBep-\Hoclrruiî c.rori (ro,tuluna x0,2 ^rrHlr) (plrc. l l), a). Bnoc.reÂ-
cTBIILI o6paaeq 6u;r oro;+i;rieH B reqeHue 10 n 30 rruuyr rr Barrrrcarrhr coorBer-
crBl , rorq i re HprrBrrre Qoro-3.  - I .  c . ,  [pr rBeÂeHHr,re Ha pr . rc .  19,6 v a.  BrrÂno pe3Hoe
rIBrIeHeHIIe tfopur,i r iprrnnii. {)riparrrrr tsHrrlraHlTe Ha BaN{eruoe r{B}reHenrle Be"'r[-
qrIHÉ,I curHala r o6.racrl1 Tr.'roB. Âa"rrenrrx or qenTpa od;racrrr f io.rrnoro orpat{ie-
rrufl. 3ro oÂHo3HarIIIo ctsrr]ere,rËcrlyer o6 yBe,rr{qegun gn$SyafioHnoË g,';rnntr
n r lcc.neÂyert r , rx  odpaaqar.  Roodrqe naxnoù cneqn$nnoi i  f , roro BroprrqHoro [po-
uecca flBJrt{ercrr rrHaboplrarrrBHocrb <Sononoii> rrHrencrrB}rocrrr.

B aroù ui.sBII oIIpeIeJeHHrrft raurepec npeÂcraBJÂer r.rByqentre ,vr.rroBoi4t BaBrr-
cll lrocrrr rrpoqecca B rrrrpono]r Ârranaaoue yriroB naÀeHrrfl peHTreHoBctiur .ïyqefr
Ha Hpucra.-I.tr (or 0 fo 90"). r. e. ran HaablBaen{brù 6eagnspaxqlrouurrfi per+irr}r.
Tanoe r rcc. reroBaur. re 6hr . ' ro  r rpoBeÂeuo n padore 122.  O4uaxo B aror î  pa6ore KaK
lHCIIepul ieHTaJLHLIe pe3YJE,TaTI ' I ,  TAf i  I , I  I lX I4HTepnpeTaqII . f I  B O6;IACTu xra,rrbrx
(cno.rr-enrqux) yr.roe [a]IeilrrÂ onasa,rrr,rcb HeBepnbr]rr{. Bo.rree Roppexruo r{cc.'re-
;roRaHIre Taxoro rlrrra IIpoBe;Ieno B v;+ie ytlolrrrHaBrrreËc-rr pa6ore 56.

9. SATiJ]IOqEHI,IE

Ha uporx;aeur.rr.r Âecflrrr.rernii, rrporneÂrnr,rr co Bpelrenr{ ornpÉrrr{fl peHT1e-
I IOtsCKI{X .TIYIIEi1:, PEHTTEHO;IIIT!PAHqTTOUHI,IE TIETOÂL'I TPA,IUqITOHHO I4CIIOJIbSOBA.TIIICE,
l lJf l  nO,IyqeHIIf l  cTp\rRrYpl{ori  uu{oprrarlulr O AOCTaTOsHO 6O,'rt I ] I I4x o6re}rax xprr-
cTa.-I"rrIqecHLIr TBepÂLIr re.- i .  qro 6r 'r",ro csqaaHo c tsecrrMa 6o.rrrnoit  r .n1'6nHor,î

Soprrrponanr,rx : I Ir{paHrInoHHoù HapTIIHLL l{acroarqrrf i  o6sop Har"ïr.EÂHo cBrrÂe-
re . ' rbc rR) 'e r  o  ro r r .  r r ro  B  reqeHrre  roc . r reÀHux 10-15. r re r  peHTreHoBCHa_f r  guspaH-

urrrr i lpeBparLIJacb ] l  oII I IH II3 caùrbl\  crpvHT-vpHo-qytscrRLrre.Tbrrr, Ix IreTOAOrl
r lcc. leloBaHll-s [oBepxHocrrt.  3necr, r lbr uogpodno pacc]rorpe"rn npo6.rrelrbr, cBÂ-
sAHHr{e C IrSyrIeHIrelI  Ir  npaHTIrYecI{ l I} I  IrCIrOirbSOBâHI{etr AJrf l  aHaJrrrSa r loBellr-
HOCTHI,IX C"TIOEB CTO,SqI,IX PEIITTEHOBCKIIX BO,TTH - O6IACIU, NONYqI,IBIXEË CCTOIUF
Har{6oJ-ILmee pa3BIITue. orpaHIIquRIrII4cË npI{ 3To}r " 'rr{mb c.TIyrra.g}r lr  BHeIIrHero
rr BnyrpeHuero c[oroa{Serira. a raxr-r ie S"uyopecqenqulr.  B AeficrBurefir ,Hocrrr.
llOBIIC)i|I{HOCTI'I IICIIOJIT'SOBallfitl CTO-eqIIx peHTTeHOBCI(IIX BOJTtr HOCHOJIE,KO mllpe.
Ft Hurr orr{ocr{rc.rr rrayqe'rre ren"roBoro guS{ysuoro s-11' 123 n HoMr"ononciro-
ro r24-r27 paccennuù B yc.[oBr{.rrx gu$paHquu rra4aroqero trBJryqerr.rf i ,  Âalorqee
ran$opuaqurc [pIrHIIrrnIraJIbHo rroBoro xapar{Tepa. Tax, uaupuMep, rrcrroJrËBo-

7  voH,  r .  149,  sb lu .  I



98 ]r. B. FioBA.[Ëq]'Ii. B. f. ]ioH

BaHrle HorepeHTHoro KolrrrroHoBcKoro r l3.IyrIeHIIf l  Orl ipbltsaeT nyTb oIlpeÂeJeHIIff

I IenI4aIOIIaJIËIILI\  AJeIIeHTOB I{aTpI' IqbI ILIOTIIOCTII '-"

Pacryqne norpeduocru rrpanrl{t(r.r .  B r lepBylo oqepeÂI'  r lo. ' I} ' rpuBoxuIII ioBoii '

rr  l , Io,TeKyJrtrpHoii  aireKTpoHI,It( f i ,  troR6rIIreHrIe q-YBCTBIITe.TIII{ocl i l  i lcr lo.tr '3\-elroû

D1ici lepi l [reHTairÉ,Hori TexHrrKr4 rrpeÀorrpeÀe"IIu.r iu I ITITeHCIItsHoe ptlSBrITIre HoBbI\

peHTreHOÂI{{ lpaHqrrouurrx NIeroloB, HaIIpaB,IIeHHI'I \  Ha uByqeHûe Crp}'Fir}-pbl

nosepxHocru. I i  unrr orHocflrcr{ raK HaabrBaerla.r l  ÀB}-}tepHan ltrclrpaxl{I l f l .  I I . I I I
'6parioncHarr 

Âr,rôpafiqrrf l  rrpu cHo.TrE,Bfl trrer-r_ [^a[eHrrrr 1]8-135 (nogpo6Hee c,u.

OôeOp 136) u acnrrnroTllqecn1fl  ÂuÔpaHI{II f l  
137, 138. f losrrmeulle I loBep\HoCrHOfi

syBcTBuTeJIÉ,HOCTII B nepBOlI rr3 Ha38AIIHbTI ] IeTOAOts SAliJIOqaeTc.s B y\IeHblIIeHrIII

roJrrr lrrubr Clo.f l .  ÔopNllrpyrcqero grr$paruponanH]ru Bo.-IH,Y. nyrelt  ] ' ] IeHbuIeHIl l

)rr. [a cHoJrÉ,i l ieHrrf i  naÂarofi Iero Ha noBepIHocTb ItpIIcTi l .- I . ]a peHTreHotsc]ioIc i l \ ' t IH.l

( trpu corpaHeHrrrr gn$paHqnoHurir )-c.r lonufi) .  Bo Rroport c.r] ' r lae qvBCrItI IreJs-

HOCTb It  I IOBepriHOCTII OCHOBaHa Ha aHa"III ISe IIHTeHCIIBHOCTII peHTreIJol: i f ' l iofr |

oTpalf ieIILI_fI B TOqI(ax, yAaJreHHbrX OT xraHclrr lyl la oTpa;FieHll f l  HA COTHII ) ' f  . lOBhI\

ceHyn4 (r.  e. 4a. 'reHne (xBocrI ' ID I{pIIBori orpaif ieHIIf l) .

PasrpauuuuBafl cQepbr nprr"Tro;r ieHIrf l  DTII\  \reroÀIlr i  I I  re\I I I4nII cror{qIIr

peHTIeHoBcKrIx Bo.rIH, oTl ' IeTlI l I  C"I leÂ-Vrcqee. Bo-uepelr-\ .  eTo rII lCTo peHTfeHoB-

cHr,re lreroÂr,r,  Âarotru{e roJrbXo Crpyr(r)pH}'ro rrHqtoprral lrrrc; HanpII}Iep. i lcII l r I I-

roruqecga.f l  Âf iÉpanrluf l  [aer rrrrôoprraqrr io roJrbno o cpeJHe]I pasrnopfl ; Ior leHrl l4

rrBysaeNfr,rx ciroeB tsÂoJrb rroBepxHocrl l  Bo-BTopI' I \ ,  I ipo6.re]tà ] la] ioI l .- IeHIIt{ :)Hc-

neprrrrerlTairr,Hbrr Âanur{x R aro}r c"r lyqae oc.rot+iHeHa re-\I .  qro rrertr ir i i . - tr tr to perrr-

crpr4poBarb oqeur, c.ra6bri i  lu(trparnpoBaHHbIi i :  peurIreuoBcIII I I" I  rT\-. t()r i  l i  or '" l l IqIIe

oT CIITyaqIIrr,  ROiJHrrl iaRlEefl  B Te\HLIHe CTOflqII \  Bo.-rFI. r iolÀa I l3l Ieptiel Ctr C. 'ra6bri i

crI IHa.rI BTOplrIHoro 1r3, ' IVrIeHIr.f l  I l  ) 'CJIOBII 'JI C)' I I IecTBoBaHIIf l  I l  ] l  leIICiïBIIOIO

g l r$parnponaHHoro  r t ] -qna.  Ter r  He r reHee.  I IC I IoJ l3oT lâHI IÊ  c I i ] I \  I lo rpoHHoro
uB.rlyqeHu-f l  I{  crreqlra.tr,Hr' Ir  Br,rcoKoBaK-y}, 'r IHbI\ } ,craI lorJoFi r ipeltpirI I I i 'cr -- l I Iùpari-

qlrrc i lplr cKoJrE'3f l Ir I I ' I \  vr"Ia\ rIaÂeHl'rs B ToH!iI I I" I  l ler( l ' l  I Ic( '- IeJol l i lHIIf l  pi l3"r l I t IHËIx

ÂBylIepHLIx cIrcrerI.  Btt. ' I Iosafl  NIoFIoc"roIr 6rrolott t . tecl i l l \  l IoJeFi\ ' . ' l  t l  t l i I I l I t i l l - \

fipLICTa.rrJroB 131.

Texnnna c ro f lq r r ) i  peHTreHotscHrr r  Bo, : I I I .  oc I Io lJ i lHHi i t t  Ha per l r ( ' l  l l d l t I I I I  l l ro -

pLIqHr,Ix uB.[yqenl,I i i  ol luoBperrerrHo c BI.TCoFioIII IT(rHcIIBHbi]t  JIIqlpi lr i Ipa]Bitr iHbl l l

p e H T f e H o B C l i n l t  n y q K o u .  i l . \ l e e T  c B o l o  c I l e r t l r c [ r i l n \ .  r r  , l i F Î ; r l l H h l e  c  t t e j i  t t p c t l \ l \ . u e -

CTBa, CynIeCTBeHHLIII  I13 ItOTOpbl\ t{R,l I f lerftT l}o3\1(]; I iHo('TE, I ICC.IeIIOIJiITL' T(lHHIIe

c.[orr,  ôop]rrrp] 'rurqrre crrrHair BroprrqHoro II3;r]-qeHItt i .  o,IHoRpelIeHHo c rIo. i I ] ' -

seHr.rerr crp-yltr).pHofi  t l r i {oprtaql l l l  06 o6T,e}le. i l  Fioropo\I rpoIIC\oÀnr gt lQpax-

qr.rogHoe pacceflHrre u ôopl iup]-ercf l  crorlqafl  pel lrreHorlcnttt l  Bo.rrHa. l locrio.r lx- l

crof lqa.f l  Ro,l1ga rrpeÂcraR.:rser co6ofi  ( ]racrrrra6H]-Io JIIHeliKy)). I l ] Ierctr l ,vlo neprloÂ.

coorBercrB)'roqfi i i  I{pr{craJrJy-uarprlqe, To B c.T-\qae TeTHIIKI ' I  cro-aql l \  peHTre-

HoBcli l {x no.ttr  (n or.trrqtre or rraBBaHgbrx qrICTo peHTreHoBCKrIx \ IeroroB aHa.-II I3a

rroBepxHocrn) c) 'qecrBlier yFrrrKa.rbHafl BoBlro)+iHocrb orlpeÂeiIurL' I Io. ' Ioi f ieHIre

I lotseDtiHocTHoro c"{of l  I Io oTHoIIIeHIIIo H HpIIcTa.l IJII lgOCHoIÏ peIIreTKe Hll i f ie. le;f ie-

qefi  rrarpnqbr (HalpuNrep. onpeÂe"rnrl ,  [" Î I I IE-V xu]I l IqecRofi cts.sBII) .  Fiporte rolo,

3a cqer cI]eHrpoc]roi luqecHoro BbrÀe.rreHIr.E cII IHa.rya OT aTo]IoB onpexe,-IeHHoIo

copra (cHoBa Âocror{HcrBo rerr{rrnrr crof lql lr  Bo.lrH) noflR.-Lsercf l  Boalloui l ]ocrI-,

no . \ l l yo  noJ) 'qeHl tF  . t ITcro  c rp \ - l t rvpuo i t  t rn r lopr raunt t .  \ ' c raHoBl t r l ,  i l ; l i - t l l l to ( '8 f l ; l t ,

CTp)rKTypLI C paS.rIutIHbIl I I I  CBoI{CrBa}II I  TIreplIbII  Te' l '

3ro n npeÂonpege.T-rrer B Blraqrrre.rrbuoù l tepe irelci le] iTIIDLI pâ3BIlrI IE II  I Ic-

no.rrbSoBaHrI-f l  cTofisi l \  peHTreHoBCI{I ' Ir  BO"{H.

Tax. e cn)'qae {oro:,.rexrponr{or"r DrrrrccI,rI I  ocFI{)nHbIe } 'cLI.t I I f l  I lcc,TeIoI lare. l leù

e 6.rr.r;nafi luIIe rOÂI' I  6t ' l l ' r  HanpaBJIeHLI Ha Co3XaHIie I IpIIHIII I i l Ia"TIbHO HoBoIo

rreroÂa - <grr$paHrlrronuoii  per{rreno-Ôoroa.qeFirpoHHoI"I cnerrpoc}ionl lrr).  upeÀ-

craB,rf lroqero co6ofi  coqeraFrrre HiraccuqecKoii  {oroalenrpoHllori  ci le} irpoc}tori l ln

BbICOKOIO paSpemeHllf i  I I  TeXFIT.THII CTOfiqr4X peHTlerroBcFilr \  BOJIH, a Tal i i+ie al lna-

parypbr ÂJrf l  ero peaJIIISaULIIr.  Pea.rrnaaql{f l  eToro \IeroIIA nOBBo.rIrrT HA ocHoBe

AHA.TIIISa SJI€KTpOIIHbIx CII€HTpOB. i lOJIyqOIIHI' I I  C BI ' ICOKII]I  pABpeIneHrIe] l '

I I  cTpynTypHr,rx AaHHr,rx, ÂaBaeNIr,Ix cTo.f lsef i  peHTreHoBcriof i  nO;rnofi ,  YCTaHotsIITb
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[ioppe"'r.aqlllo BJ]erirpoHHr,rx cBoùcrB rr crpyl{TypHbrx napa}rerpoB Âir.q aroj\roB"
o6paayroqtrx rroBepxHocrHr,rû cnoù.

Brrge.ueune lruurrrr EyJIeBÉrx xapanrepr{crr4rrecnr,lx norepb Air-rr a.xeqrpogoB
onpeÂeJreHHoù aneprerraqecxoù rpy[i lbr B crreqrda.rrbrror.r BÉrcoKoBaHyv]rHo]r [prr-
6ope, cna6nienno[r cpeÂcrBaMIr ogr,IcTnr4 rroBepxrrocrrr, IroaBo"rrrrr rrclroJrb3oBarb
CTO,TIIIYrc PEIITIEHOBCKYIO BO.]IHY ÂJI,E I,ICCJIEÀOBAHI4-fi CTPYITTYPbI II PAs.TIIIqHbIX
rrponeccoB (agcop6quu, Âecop6quu u gp.) Ha aror,rapuosrrcrorî noBepxHocru
Itprtcra,IlJroB, a raxi{ie Â.rr.rr lr3yrrenlla (na aro}rapHo}r yponne) Haqa,rbgbli craÀuÉ
Srl l l raHczaJrbrloro pocra. Ir  nepByro oqepeÂÉ,, lro"rreKy.r.rrpHo-i lyqeBoro. Asa, 'rna
paSJÏI{SHbIX yqaCTKOB e"IIeKTpOHHOTO CIIeHTpa, Jre}Iiaqrrx rro SHeprr{Ir Hr.r;}ie JrIlHUn
Hy.rreBbrx norepË. Âaer BoSNto?IiHocrb [oryqarr, crpyr{TypHyro uHÔoprraqlrro Â,Ts
c.rroeB. HaxolJ.f i tr I lTxc-s Ha paa;rnvnoii  ury6lrrre or rroBepxuocrr{.

fonopa o i lepcrrexrnBax BuyrpeuHero $oroaS$exra, oruertr lr ,  rrro ts eroNf
ciryqae Boalrolr{Ho ycraHoBJreHue upnrroft cB.sarr uei l iÂ\r clpynrypHbr},r coBeprxeg_
crBolI no"ïYi lpoRoÂHr{ItoBoro HpI,ICTaJ"Ira i l  ero a. ire}irpo$rrarruecHrrtrrr cBoùcrBa}r&
Ha ro.Tln{IrHax. paBHbIr l l l${yeuonuoit 4,uune HeocHoRHrrr\ nocnreneù, qro coor,
BercrBYer pa6oveii  o6nacrn [oi]yr lpoBolnrrr{oBbrx npn6opon. a ra}i?f ie ro.î \rqeHr.re
riouHperuofi  nH$oprraqnrr, HerrocpercrBeHHo \apaHreprrsyroqefi  o6.racrt npo-
c rpaHCrBeHHoro  3apf iÂa.

r{ro Hacaercn $"11-opecIlerlTuoro IIB,x-\ 'qeHu.s. ' ro ono ocraerc.a Heaa}reHrr}rbr[!
i lpu IrSyqeHlrrr IroBexeHlls nprr lrecHËrr aTolroB HaH pacno.xoEieHHbrx Ha r loBepx-
Hocrtr{,  TâK I{ BBeÂeHHËIr R o6rerr rBepÀr,rx re.,r.  Orrrerrrrr.rrrr lrÉ, pacmlrpeHrr* n"ioa
o6tenron r4CC,rTejIoRaHIIf l .  r ioropoe \rolr ier 6çrr c4e.,rago Ba crrer rrcro, ' Ib3oBa'uf i
Q.ttyopecqerullrt ;r.'rfl ]IDlrleHIItr crp\.Hr]'pbr ifirrrfilrx r(prrcrâ,rr;-roB rr ,rregr\rrcpog-
CKI4X I I .T IEHOH.

Oco6rre nepcIIeFirI IBbI Te\HIIr{I .T crof lclrr Bo.rIH cts.aBar{hr c rrcro,rbBoBaH1IeM
peHTreHoncHI r r  r r l l rep$epor le rpoB 85.  Bo uce\  paccr ro rpenHbr r  Ha l r r4  B  Hacro f lqeË
pa6ore cn)'qas\ rrr$pannrrr penrreHoBcftoro uBirïserrrr. f l  rra IJBvqaeùrotrr f ipncraJrJIe
(o6paeue) seo6routtt ta ,-I Ir [ tb KaI{ cpeÂcrBo AJ1F coBÂagnn cro.ssefi  no.inu. 3ro
o6crosre.rr,creo or-puHrrrr lBaeT Hacl 'o.f i tr l r ,r fr  leroÂ. f locf io.rrbri \-  B qrrcjro Àocrlr lgr,rx
Â"ILg llIS)rlelrrrlt o6t,er.'r(llt tl\oÀflT iTIrIrIb lroHoripr,rcraJr"'rbr rr.'rr1 pa3jlusHÉîe crpyK=
Typr,I ,  coBJâIIIrbIe IIa I Ir  noBepxHocTlr. CSepa [prl l teHeHrr.f l  cToqqr,rr Bo,rrp ]uorJrA
6tr 6r,rrr '  cytr{ecrBeIrHo l lacnrlpeHa Ba cqer peaJrrrsarurrr Boa}1o;{-Hocrlr aga,,rrraa
crpyFirypbr noBeprHocrrr a-\ropùHbrx rrarepr{a.rroB. Hanprrr lep. Â.rr.s rr3}rqeHr4.s
npollecca .raaepnofr Hplrcrâ.Tr.I I I Isal l l rrr noBepxuocrrr alrop$nr,rx no,rynpoBolIHI4xoB,
3ro rro;+ino cÂeJrarb. coBJIaBa.e cro.r iqyrc BoJrrr-ï  B npocrpaHcrBe rr HanpaBJrf l . f i
Ha rrcc"lreryerr l ' rr i  o6serir (r ian "ïyq B r.rr4HpocHone)..( la coa4aur4fl  cro.sqefi  peET.
renoscHoù BoJrHÉI rIo;+ler 6nrrr recnonr,BoBaH perrrreHoBcRrrl ï  r .rurepSepoate"p,
roqHee ngpBr,re gna 6.rroria rper6tovnoro r.rurep$epolrerpa no Jlaya. ôr"axo
nprr sroM AoJIi f iHa 6r 'rr l  pemena npo6nenra BBarrNrHoË rrpocrpaHcrBepgoii  rocru"
poBKr.r rrccJreÂyeMoro o6paaqa I{ crof lqeù peHrreHoBcr{où Ro;rslr.

,(al lreËmee paBBIIrrIe rexuur{rr crof lqr{x perrrreHoBcKrrx Bo"rrH 6eayc.ronro
cB.f l3aHo c yr, ' ry6.ueHlrert Halr lero rIoHI{rraHI{f l  oco6ennocreû HorepeHrHoro BBar.rrro,
; IeËcrBI' Iq uSryqeurf l  c I ipITCTaJr"rInqecK[M BerqecrBolr.  paaBurrrerr ar{creprueg-
ra;rrnoù TexHrrKr4, 6o. ' Iee nureHcr4BHbr]r ocBoerrrrerf cnHxporpoEHoro r{3,rvqerrE.E,
r locraHoBr{oË $nar,tuecxIIX 3I{cnepllr{euroB rrprrHrptnf la.rrbHor.o xapanrepa. f lpa
arolr oco6rrù I ' rntepec npeÂcraB"rl f ier HanpaBJreHr{e. cB.rr3aHuoe c reoperrrqec1uM
E 3I{Cnep[I'feHTaJILHL]\1 ilSYqeHIrell cnerlr,r{uxra BLrXoÂa BToprlrIIrBr,\ la.ryvenzË
B ycJroBIrf lx I{HoroBoJtHosofi  auôpaxqrrrrr KorÂa crpynrypa Bo.ïHoBoro noJrf l  cyqe_
crBerrHo cJIoiIiHefi. ceùI R IB\:XBo.TIHoBotI cryqae. ro_c-KoJrr,H-v oHa .sBr.qerc.rl neptro-
Ànqecnoft onnoBpeNrenHo B xBvr HalpâRJrenunx. I{nrepeènofi  raxaie rrpeÂcraB_
.rlflerc-fl IroiraHoBfia 3I{cneplr}IelrroB rro x3yqeHuro BroptrqHbrx ns.nyueureË B vcJro_
tsrflx rroJrHoro BHetrrHero orpairieHr{fi n guspanqr{n [prr cKoJrr,SflqeM IIaÂe-
rawl 73' 139' 140, a rant+ie npû pa3JrrrqHblx. HalprrMep, Mexanr.rqecxrrx vrJrl
rei l{neparypHr'Ix Bo3ÂefrcrBlrf lx na o6paaeq, Oruerlrnr, qro r{B1repe11r.re BÉrxotra
Brop[qHI' Ix l lpoqeccoB B InIrpoKoNI I4HTepBaJre reMneparypbr r4ccJreÂye]roro Kpu=
cra"TJra - upauoft rlyrl olrpeÂeJler{nn cpeÂEexBa[parnulroù aM[Jrr4Ty,qbr relJro.
1 t
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BBrx clrerUeHrrf i  arotroe Ha ocHotse IaHHLrr no onpeÂe"I leHulo SHaqeHrII"I  r iorepeHT-

nof r  $paur r r r r r .
B nepclenruBe tsecblra Ba;{ iubrrr npeIICTaBJr.Eerc.s co3[aul{e HoBorI Sriclepl l-

l renra.rtHoii  TerHr{KIr. Koropafr Âo.rrt* irra o6ecne.IIrrr Ko}IIrJreKCHblr i  uolrol i  K al{a-

ir l .r3V rroBepxHocrHbrx c,îoeB rr rroBep\r locrrr.  Jlnrur, I ' tcuo,rrr,3oBanue nceri cono-

KvrlHocrrr pa3,'rrrrnr,r\ BToprrrrn!tr\ r.ra,r1'vennii. Bo36yiligaellbl\ croflqel"l peuTre-

f ioncxofi  no.lHoli ,  B coqeraHrrrr co craBrxIII tr4 ceroÂIrf l  TpaÂIII I IOHHLIII I I  l lerolal l l r

aHa"Trraa, ranrr\r l l  xari  1lt$panqll f l  \ IeÂ.' IeHHbIX II  6ltCrplrx a, ' IeHTpOHOB (LEED

u RHtrED), a.rrenrpounaa Qoro- rr Oaie-cneHrpocnonrlf l .  l loi l ier Aarb I ' ICqeplbI-

Baroi l Iyrc rrnfoprraqrrrc o crpvnr) 'pe, cocraBe l I  ceol icrear notsepxHocrl l  I I  roHli l{ ] i

nprûotseprr{ocTHbrx c.xoets TBepIbr\ TeJr rr troJHocTÉ'Io peurrTb f ipoo.re}I}- xapaH-

Teprl; laqi lr l  r lotsepxHocTrl.
C.rnraerr csblrM Âo"rrolr Bbrpa3rrrrr npr.Iauare, ' Ibnocrr, A. M. A{anacseev.

t1oÂ B,rrrr.rrHr{e}r noroporo SoprrrrpoBaJIICIr HavsHI' Ie r lHrepecbl aBropoB. b.-Iaro-

Âaprrlr  ranir ie E. l t .  Bafinrurefiua rr f t) .  J '{ .  Ftarana Ba I lurepec. rof; Iep;+uiy

Hacro.gqeli  pa6orLI I{  BCero HarIpaBxeHIlf l  B l IeJo}I.

llncruryr xpncral;rorpaQnu
trrr.  A. B. I l l -vduuxosa AH CCCP
I4scrirrYr aror'rsori aueprrrrr

urr.  I , I .  B. Fiypvarona
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