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'. B IIOCJie,!Ullle I'O,ttH 8aMeTHO YCMWICSI l'IHTepec I< KCCJie,ttOBaHHIO 

CX. -pac~~ 3TOT mtTepec CBSI8a.H c ·TeM, 'ITO )tOCTYIIHllMK ,ttJ:ut 

l'I8yti:emm CTamt JI,lij)a, 'A8,lle:KKe OT )tOJIKHl:l . /3 -CTa6WII,HOCTH, ;IJ;JISI 

KOTOpWC CX -pacna,It HHOI'M OI<a8Ima.eTCSl e,ItWICTBemmM nponecCOM, 

,It8JllllHM mtqJOpMaWm 06 me CTpyxType /·I I. PacnmpMOCI, ll8yti:eHKe 

CIIeKTpOB o{_ -'laCTHn, II08BOJI/ll'.llllIDC IIOJIY'IaTI, CBe.ttemm O Heo6.7IeI'

'leHHWC o<. -nepexo,iuuc Ha HKSI<o~elltallll!'.e Bos6~erume coCTMHHSI 

cipepll'leCI<HX K'nepexo)tHl:lX ~ep I 2 I, noSIB1I~c1, BOSMOlltHOCTI> 

ll8yti:aTI> CBOitCTBa I<OpOTKOl!GIBYJ!ll,IX ( 7Y2 :::::'. IO-G + IO-? ceK) 

o<'. •ll8JIY'IaTMeit. Ha HOBOM ·MeTO)tll'IeCKOM yp0BHe IJI)O,ItOJO!taJIOCI, 

KCCJie.n;oBaHHe o(. -nmpm B086~emru:x cocTOS1Hllil ~ernmc ~ep, 

r.n;e 6wm IIOJIY'IeHl:l HHTepecHl:le pesy~TaTu I 3 I. 
B ~e'lemi:e IIOCJie,IJ;Hero ,tteCSITWieT:rm,B·ocHOBHOM,YCHJIWIMH q,R-

8HKOB llv6Hl:l 6~ OTKPUTa COBepmeHHO HOBM O~CTI, ll8Y'leHM 

o( -pacna,tta - C llOMOIIt&ID peaK~ ( n, o( ) Ha pe80HaHCHl:lX HeitT

pOHaX 6wm IIOJIY'IeHl:l ,11,amme o o( -nmpmta.X c~HOBos6~eHHl:lX 

KOMIIB.YH.1t-COCToS1Hl'Iit ~ cpe,ttHHX K-Tm:e~ ~ep I 4 I. HaKoHen, 

COBCeM He,ItaBHO 6wm OTKPUTll·/ 5 / sa.n;eplll'.alilWe o( -'laCTHnU, KC

nycI<ae.Ml,le IIOC~e ex. -pac~ Ha B086~eHHl:le COCTOSlHM pO,ttRTe~ 

CKOI'O JI,lij)ao 

Onpe,IJ;e~eH!!Wt nporpecc 6wr ,IJ;OCTHrHYT H · B Teopn o( -pac~ 

/ 6, ? /~ Elm YCTpaHeH npHCynimi ~OHHl:lM BapRS.HTaM Teopn 

o( -pacna;ita (cM. o6sop I 8 I) He,ttocTaTOK - 8aBRCHMOCTI> OT 

IJI)OHSB~HO BN6KpaeMoro pa.ItKYca Ita.HaJia R0 • 
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B pa6oTax I 7• 8 I 6wm noJIY'IeHll WIT8I'.P8Jll,mte qJOP.fYJIU ~ 
o< -nmpWI, 6Jm:sKHe no ;zyxy K qJO!)MYJle ~m6axa I 9 I ~ nmpwru: 

pacna,u,a pe8OHal!CHOI'O COCTO.FIHruI. 0,lUIB.KO qJOpMaJmsM, npe]VIOJKe.wwii 

B pa6OTe / G / t OK83aJIC.II He np:iircnoco6JleHmlM ~ KOHKpeTmtX BU

'llICJlemnl :mm,tiy npRCYIIIHX 8MY np~mtX HeyCTOW003OCTeii. B 

np0Tm3OIIOJIOlltllOCTJ, 8TOMY C nOMOll!I>D no,IOCO'Aa, pa8BlITOI.'O B pa6oTax 

/ 7, IO' l_l /, MOlltHO 8.HaJIR8HP()BaTJ; ,Ir,'.ll!Hlle no o( -paCIIMY Cipepl!

'!8CKlIX H 'A8qJOpMlfPOBaHmtX, Jl8I'RWC H TmteJlWC H,D;ep. Ha OCHOBe MeTO

M / ? / 6wui C'AeJtaHa noIWTKa / 12 / paCCMOTP8Tl, - o< -pacna,It 

KOMllaYH,11;-COCTOrumH. 

K COlKBJiemm, H8-8a pH,Ita cepl,88Hl:IX BWIBCJllITeJIJ,mtX TPYMOCTeit 

µ1C'!8Tll np0BO'AWI1ICJ, :WW B IIplI6.mmemm TOtre"IlmlC pa.sMepoB o( -trac

THnll I 13• .14 I wm c HCnOJll,sOBaHReM "m6plQtHoii" r.«>~JllI I 15 I. 
B 8TOH MO'AeJilI BepO.IITHOCTJ; qJOp..m!)OBaHWI o( -'laCTHnll JnCC'lll'ITllBa

eTC.II C nOMOll!I>D OCn;wmsITOpHWC O60JIO'!8'IH1:IX !pYHKURii, 'l'OrM KaK. 

D88.liMO'AeiicTB1Ie Mezmy HYKJIOHaMK o( -'laC'l'm:J;l,I lI 'AOtrepmm il;IU)OM 

OlllICllBaeTC.II By'AC-CaKCOHOBCKHM noTeHIJ;IIaJIOM. IloaTO.MY nO'AO6Hl:le pac

treTll / IG / MOrJllI npeTean;oBaTJ; Jilllilll, Ha KatreCTBeHHOe BWICHeHHe 

B~8MOlltHOCTeii paCCMaTpHBaet1:>ro IlO,IOCOM / ? / IIpH OlllICamnI o( -pac

naM. 

TaKlIM o6pa8OM, HeCMOTPSI Ha onpe'AeJieHHlle ycne:m / 14• IS I 
B O6'!,SICHemm OTHOCHTeJIJ,HOI'O XOM nmp:e:H o( -paCIIaM ( B 88BHCRMO

CTH OT tmCJia H8HTp0HOB), OCTaBaJIC.II OTKP~HM BOnp0C O BO8MOJIHOCTJDC 

lI OrpaHHtreHl!.IIX Teop:im /? / npH KOJllI'lleCTBeRHOil: llHTepnpeTanmt 

9KCIIep:e:MeHT8JII,HOii KJiaCCHq>l11K8.Ulffl o( -pacna,u,a lI OIIHOamm a6cOJIDT

Hl:lX BeJIH'ql[H o( -nm:p:e:a. 
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Pe<[>ePHPYeMa.lI ,IOJCCepTa.IJ;WI IIOCD.IIllleHa·HCCJle'AOBallIDO YKasa.mrux 

npo6JleM Ha OCHOBe npoBe'AeHll.lI IIOCJle'AOBaTeJIJ,Hl,IX pactieTOB B pru.max 

060J1o'!etrHoii Mo~·JIH c pea.n::e:cTWieCKIDd ( Heocn;wmsITOpiruMl · caMocorJia.

co:aaHmtM noTe.HUHMOM np:e: y-qeTe KOHetUIHX pa.suepoi3 o<. -tJaCTHnll 

~ CJJY'la.lI T.ID!teJil:lX crl)epwrecimx R,D;ep, a ?aI01te a,tta.mrny .u.amrux no 

CX. -nmpruraM KOMIIaYff'A-COO Tommil. 

n:e:ccepTaD;Wi COCTOHT H8 BBe~mm, 'AByx rJiaB, 8a.KJ1IO't8.HRII lI 

npWIOl!t8 HIDto 

Bo BBe)l;emm,"·noMHMo o6cy;.,n;eawi coBpeMeHHoro cocTO.IIHH.II Hc

cJ1e)l;oBrumii no o<. -pa.IOJoaKTHBHOCTH; MeTC.II ~6sop ~pMaJIH~Ma, · 
HeO6XO.IOJ!vl)I'O ~ nocJie,IzylOIIlero paCCMOTPeHH.II. HCIIOJll,8Y.II pesyJll,TaTll 

pa6oT I 17 • 18 I, :e:sJiaI'aDTCJI OCHOBHlle IIYHKTll BllBOM HHTerpa.m,- _ 

Hoit <toPMYJIU I 7 / ~ nmprura o< -pacmma: cipepH'-!ecKoro Sim>a A • 
Ilaprnt8JII,Ha.lI nmp:e:aa. o< -nepexoM .i:s cocTO.rum.lI I;" B KOHetrHllii 

KaH8Jl C = [L,Jf~ Qi/} :e:Mee; BR.It ( L · lI Qi/ - op6HTaJIJ,-

Hml MO~eHT H aHepI'Wl BWie~aIOllleii: of.. ~'!aCTHIJ;li) : 

,, -· ' ' -., ,· ":- .,. 2 

f; =2r(J)(f )J< :7;_r~/;?t111'{M(QRt.-H/~A-4flFJ;H~{) •' -

3)l;eCh _jo( J 7-TI;·H,: lI 
'ur.IfMl-r. . - noJIHOCTl,D 8.HTHCHMMeTPH-

8OBal1Hll8 'BHYTpeHHH8 BOJIHOBlle !J?YHKinm o( -traCT:e:nu~ p0,IOJT8Jll,0KOI'O 

H )l;OtJepHero H,D;ep,cooTBeTCTBeHHo, J;.(R) - HOpMHp0B8.HHa.lI Ha 

s- -!pYHKU11]0 no aHepmH peryJI.lll)Ha.lI KYJIO~OBCKa.lI !pYHKrnt.lI, ~A-4 

R,D;epHoe B8am&:>)l;eii:cTB1Ie Mellr,DY lcyltJIOHB.MH o( -traCTHUll H )l;OtJepHero 

JJJU>a, ·a R- ·- paocTomme u.ew me neHTPB,MH TSDKeCTH. wa.KTOPH -,

( ~ ) H ( 'i ) CB.1!88.Hll C aHTHCHMM8TPH8aitH8il: B KOH8'!HOM Kaaa-

Jl8 o 
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13B0'A0M J)a.1maJII,H:ylO (py~ RaHaJia C 

7/F. r~J 12/Al}½_x/i JiM/v u )' fr,rI,M; . 
1cJR)==R 2/ ( 2/ < o</F 1L.1-1(Qit'JI,-M..fr >,<2> 

HM0!0Jeyi) CJie,n:yiomee aCRMIITOTHti0Clt00 ll0B0'A0Ime: 

7/{(R-R,}--Jlf;Kc/20,/ GL{R}, . (3) 

r'Ae R, -TO"!Ka, JielltalllruI BeiJmsH H CJie:ea OT BHel!lllefi eyJIOHOBCKOii 

TOtOOt noBOpoTa," GL ( R) - HeperyJmp.Hall KYJIOHOBCRWI qiy~, a 

Kc = /f2m°' Q~/f . . 

Tor,mi qi)PMYJfY ( l) MOlltHO nepenHCaTl> B BM,ll;e / 19 /: 

f; ~ 2x/f't:(R}/l,p(R}:f;(R}R~Rt 
(4) 

C0Blla'Aal0lll0M no ql)IJMe C 
0

BlilPallt8Im8M )VII{ lllllpliHl1 pacna.tta O'A.HO"laCTHtJ

uoro K:easHcTB.nHO.HapHoro cocTOJIHWI I 20 I. 

B 06JraCTll, KOTOPYJ) Hm!te 6Y'A0M .Ha3llBRT1, KJiaCTepHofi o6JraCT1,10 

o( -pacna;ta, r'Ae o<. -,.i:iacTmzy H 'AO'lepnee SI.JJ;PO mlltllo C'IJHTaT1> 

npoc-rpanCTB0HHO pa3'AeJiemwr.m, 8TO COBJia,Iteime m400T .npm.mii q,HSH- . 

i:iecKllfi CMHCJI. IIOT8HiniaJI · ~1' ( R) nepeXO'Al'IT npH BTOM B peaJII,H:ylO 

tJaCTI, o6wmoro OIITli'I0CKOro ll0T0JilU,IaJia / 21, 22 ( , 

~' (R) = ~ {R) = <-Xxl~A-4/.Xo<>, :1cp ; o( . . (5) 

a pa.IO/raJI1,HaJl 4lYmtnR!l KaHaJia (4) OllHC!maeT·OTHOCHTeJII,HOe JtBHllt0Hll0 

pa3JI8TaDD!RXCSl <ppal'M0HTOB H Y'AOBJI8TB0psl0T yparuremm Jllpe'Al'!HI'epa 

C SI,ItepHHM llOT8.HI0IaJIOM (5). 
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0TM0TEM, tJTO C llOMO!ltE,10 ql)p!JYJIH (4) Y'A06HO np0BO'Al'IT1> OII0Hey 

BKJia;tOB B nmpKHY {; pasJIH'IHllX o6JracTeii nepeMeHHoii R • 
Be.7m'llm8. 6espasMepHoii qiymanm . 

Rr -;2 o(: ( R) = ¥/I% ( R j ~tp ( R J _f ( R J dR 
1 

( G) 
C R • 

MeT orieHKY YMSRHHOI'O BKJia;ta"jJ;,mr o6JracTH OT R 'AO R, • 
B nepBoii rJiaBe 'A0TaJI1>HO HCCJie,n;yIOTcst BOSMOlltHOCTH R O:rpaHll'!e-

-HIDI TeopE:H / 7•17 I npz OnHcamm a6cOJ1IOTHWC H OTHOCHT8JI1>H11X Bepo

mnocTeii o( -paCJia,Jm T.iD!t8JIWC cwep:HtJ0CKHX SI,Itep B paMKax 060JIO

tJ8tJHOli MO'AeJIH c caMocorJiacOBa.HH!lM noTeHUR8JIOM Crutcoua-By'Aca. Pe

meJme sTOii sa;tatJH CTaJIO BOSMOlltHHM ClJiaroMpst co::iMHirn opnrnHaJII,Ho

ro M8TO,Ita/ 23 / Bl:l,IJ;0JI0HIDI ,ttl3Hllt0HIDI neHTP; TmK0CTH rpymm HYKJIO

HOB·, .HaXO.wm!WCCSl B _ Cpe'A.HeM llOT8HUHaJie npOH3l)OJI1,HOii {JJ)pMU. 

BoJIHOBlle 4lYHKD;lm PO'AiiTeJil,CKOro H_'AO"l~pHero R,Iijla BU6epeM B 

BM,ll;e 000JIOtJ0tJHl:DC 4lYHKUHli, npRtJeM OCTaTOtJHUe HYKJIOH-HYRJIOwrue 

B3aHMO'A0llCTBID! npRMeM BO BIDtMai,me 1L7ll'I C llOMO!ltE,10 ~OHHWC Me

TO'AOB CM0mHBa.HWI KoHg)Hrypan,tii. / 24-27 / RJlll B paMKax MO'AOJIH 

cnepxTeeyi:iero .!I,llJla / 28 /, 

IIpHMeM ,ItaJiee, "!TO OCHOBHOll BKJia,Il; B IlllIPRHY d.. ~paCIIaM onpe

'A0JISl8TCSl KOMIIOHenToii BOJIHOBOii qiy1mumt pO'Al'!TeJI1>CKoro H.JUlR A , 
KOTOpaSl COOTBeTCTByeT 'ABIUteHHD "10Tll!)0X IJYKJIOHOB, ql)P.mJ>YIOllllDC 

o( -i:iac:Tm(Y IIOBepx OCTOBa, COBrra,ItruOIIlero c 'AOtiep!mM .!I,llJlOM (A - 4) 

('A!iarOHaJII,HOe npHC1Jmxeime) • Tor,Ita B30IDJIO'ACHCTBH0 MOlK0_T 6UT:& npe'A

CTaBJI8HO D BJll]t0 / 21 / 
4- 4 

v;A-4 = tA-4 ==?- VO-i.-/}+_2._ (;z. -Y,;/J, (7) 
•=~ '<,/ ti ti 

!"Ae Vfh,I) - o6oJioi:ietJHllil noTeHUHOJI • i -ro gyruroHa, Vi:/ -
.HyKJIOH-.ayRJIORHOe B38.RM)'A0~CTBR0 B nyCTOTe, a fj;· - BeJilI'mHa, 

COOTB0TCTB~ B~KTIIBHOMY B3aHM)'A0liCTBRlO M0ll{,lzy .ayRJIOHa.MH BliY

TPH PO'Al'!TeJihCROro H.JUlR / 21 / • Tamm o6paSOM, pa3HOCT1, r;- -~-
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CTpeM!ITCJI K _ ffYJilO npu yxoJJ,e B RJiaCT6PHYID .o6JraCTI, II IDiieeT .MflRCll

Ma.JII,~Oe sHa.11erm:e BO BeyTpe1meii o6JrncTu JI.lUl~ A : OKomaT~n.Ho 

.n;mr <X -mnpuHll B 060JI011e11Hoil Mo,n:eJilI :IIMeer,I I I6 I: . 

2 /2 C. = !z. c.,v,,. c"INf Ge."' ... L fge,_N._(R){(R}R d R 
Cod /~,#io/"'f P...N;,. P,·Jl',·"f"lJ C L , 

(8) 

P.·N'.· "!Ni 
r.n:e C ' ' l'l C - K03~6HTli CM6ltllIBa.IDUI KO.Hqim'ypa.n;!rii. IIpmrn-

. GP.,"" l. 
Be,n:emrn reoMeTPIItJ:ec1toro qru:Topa P,·N;· '7'1 Ha WYHRIUnO 

e:,-,V·y RJ = J1)1,12.13J tA-~ >:11(Q;J{i/'l:,,1y/~Jr,,"41.fz· .. )~.,, ... " 

. "i/~1;/i';J't4//i'.,JJlM dQi!df; df,_ cit; 
d.V... 

(9) 

onpe.n:e.'I.f[eT o60JI0'16tJ:HYI{l B6p0JITHOCTI, qx)pMHIJOBaIDIJI c,( -tJ:aCTlIIUl l'l3 

napu IJpOTOHOB ( ~ ) C MOM6HTOM j~o( l'l napll Hei1TpOHOB ( ~ ) C 

MOMeHTOM j.,✓,,,._ • l!crrom,soBa.Hl'!e MeTo.n:a, npe,wrollteHHOro B pa6oTe I 23( 
-- ,0P.c""r , ) 

lI03BOJIJieT D nprr.mnme paCCtJ:l!TLJBa.TI, q>YHRIJ;ITTO (!; L R/ , a CJie,n;oBa-

T6JII,HO, H nmpmzy r; od 6e3 ,n:aJII,Hellll!lIX IJpl!6Jrnllteroni C YtJ:6TOM CaMO-

COrJiaCOBa.IOOI rroTe.!Ill;IIa.'la ~A-4 :u .ayRJIOHHi.x.060JI011e'lliux qiymum1 

t/1,.tiJ'; (-l;.). IIocROJII>~' CBO:il:CTBa sqxpermmHoro Bsam.m.n:eiicTmrJI fit· 
B HaCTomnee BpeM!I HsytJ:ell! He,n:OCTaTOtJ:HO, ,n:aJII,Hefu!me :i;ac11eTU I_IP?Be

)J.6M 6es YtJ:eTa BToporo tJ:Jiena B cJx)pMYJie (7). 

Bo BTOpoM na~ rJiaBH I IlO)Ul06HO o6cyl!i,IT,amCJI CBOHCTBa 
. r:'IHCT . 

060JI0'16'11IDX mnplIH C 00 , paCCtrn:TaHHUX 6e3 YtJ:6Ta CMe!lllIBamm: 

ROHqlllrypanllli. IlOCROJII,RY noTem.nian ~A-4 .. , BXO,Itl!l!lID! B lIO,ll;llHTe-
. ,aP.,..V..(R' l -• , 

l'paJII,HOe Bupa.JKeHl'le .n;mI @7HRIJ;Jim it:/ L J , 3aBIICHT llC TOJII,KO OT 

nepeMeHHoil R , HO u OT neyTpeHHHX nepeMe.HHUX ol -11acTIDUI ff..] 
3TO npimo;n;uT K cne~qilI'leCROMY sqigieKTY - 11IlOJI.ffPl13Y6MOCTH" c,(_ --qac

TlIIUl, - He HMeBIIICMY aHaJIOra B ~OHHOll Teopn:rr ol -pacna.n:a / 8 f. 
Panee 3@'26RT lIOJIJIPH3yeMOC'r~ 6WI K~;eCTB6HHO ·;3YtJ:eH B pa6oTru/I5,I6/ . - . . 

Ha OCHOBe "rH6pn.n;HOii" MO,n:eJIH. B )];liCCepTaumr BnepBH8 Il0JIY'16lill KOJIH-
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tieCTBeHHlle pesyJII,TaTll no BJllUIHlilO IIOJIJIPH3Y6MOCTH Ha B6JI!I'1HHU 060-

JIO'le'lHllX lllllPlIB• IIoKa3aHO, '1TO 3TOT 3qxp6ItT B03paCTaeT OT .=::'. IO% 

.n;mI L = 0 ]I.O ~ 20% .rr,Jill L = I8 l'I CJia60 3aBHCijT OT 060JI0'16'1-

HUX KOHqlllryp~ni .llYKJIOHOBo 

na;ree B § 2 o6cylK,IT.0.IOTCH HOBUe pesyJII,TaTll no nepOSITHOCTnM 

qiopr.mpoBarum ex -tJ:acTun. YRa3aHHrul ~epOJITHOCTI, YBeJIHtrn:BaeTCJI, 

ecJIH o( -tracTima o6pasyeTCJI HS .ayRJIOHOB, Haxo,wmwxca Ha pasJIIItJ:

HllX o60JI0'16'1IrnX op6HTax. C JI.PYI'Ofi CTOpOHll, 0.Ha yMeHI>maeTCJI C poc

TOM B6JIH'IlIH j p.._ H j~.,,_ IJpH qimtcrrpoBarurux F.OHqlll!'YPru.J;l1lIX .ayRJ!OHOB. 

IIpoBe,n:eHHue pac'leTu · noKasrum:, '1TO WIil 060JI0'1e'l'.uoro noTeH~a

Jia Dy.n:ca-CaKCOHa ROHetrHHe pa3Mepu <X. -'laCTHUl-I He MOI'YT 6!11'I, ROJIH

-qecTBeHHO YtJ:TeHH nyTeM BBe,D,emm KOppeKTrrpYJ)lll,IX qiaKTOPOB / 
8 

/ WIil 

c,(._ -nmpl'IH ,- Bl1'1l'lCJieHHl:IX B npH6JIIDKeHllll T0'18'1HOCTll CX -'laCTIDUI. 

B 3a.KJilll'16Hl'Ie naparpaqia ,mlHO KpHTlI'leCKOe o6cyllt,I(eHHe pe3yJII,TaTOB, 

no.7IY11e~rux B "rH6pn,n:aoii" MO]I.eJIH / 15 I. II01m3ano, 'ITO rrepexo.n. OT 

oc~Topnoro o6oJio'1e'1HOro 6as:uca K peaJIIICTIItJ:ecrw.MY yMeHI>maeT 
r'IHCi . . 

nmprum le oS B I0-30 pa3 B 3aBHCHMOCTH OT B6JIH'1illi op6HTaJII,llliX MO-

MeHTOB ti .ayRJ!OHOB, qiop1;mpyJOillIDC a<_ -'1aCTmJY • 

B § 3 IJpOBe~eHa RJiaCCHq:Jl'IR~ 8KCIIepm~eHTaJII>HllX o( -nepexo

,D,OB WIil JJmpOKOl'O Kpyra '16TH0-'16TIIDX, HetJ:eTIIDX Ir HetJ:eTHO-HetJ:eTllliX 

sr.n;ep (I44 6 A 6 23!5) / IB I. Ha p:rrc.I noRasa.HH Jiorap:mDw,I aKcne..:. 

pm~eHTaJII>HUX K03qxpmni6HTOB ycwremm: ( SKY) 

I: /C'IUCT. 
K3 = C.3KC C 00 

(IO) 

B 3aBHCHM0CTll OT 'll'ICJia Heil:'11)0HOB }( • Ha.H60JII,lllUe 3Ha'16Hl'IJI 3KY 

(I04 - !05) Ha pnc.I COOTB~;CTBYIOT MHOl'OtJ:l'ICJieHHOll rpynne o6Jier

treHIIDX ol -nepexo.n:oB, rtor.n:a BWieTaIOllaJI <X- -11acTuna o6pasyeTCJI 

H3 cnapewmx C MOMeHTOM HYJII, .BYKJIOHOB H l™eeT L = o. EoJII,llllIHCT-

BO B6JI!I'1lIH K3 WIil 3T0ll rpyrurn JIOlmTCJI B Y3KYJO IIOJIOCY U!Hpl'IHOli 

Mem;me, 'leM 0,6 B ~ K3 • 

9 



!:; I(, Pile.I •. 3a:Bn-

T 
+Nd tHo ~Bt'0 •F• CilMOCTI, :ntc-
1>Sm ,.pt □ Po xRa 

6 I- TT 
.n YAu .,p~',.,■ Ac neprneHTaJn,-
• Gd vHg e.At •n 
eDy 081 □ Rn H1lX K08\Plm!I-. 

f-
"•i' ·s SHTOB ycwre-

5 •• B• a • & 
"'tt" ·~ "'" ·~ ••• "i mm ( TOtraH) 

4 9 4 • A O 
6 
·/ ~~,l••· 

99,ty 4 ~ ~!~ o 6 66 X OT 'Il:ICJia Heii-+ T V O e •1 .6. 

I- ':i•• .. . o .. i . 
4 . "' TI)OHOB _N • . .. • g. • Ha OCH a6c-~ 0 0 

3 I- [(HCC YKa3aHl1 

a j 
060Jio'tletr.1rue 

2 ~ 
KOHqiltrypamm 

HS:ilTpoHOB, 

1--21.,,,r -,~ ,. ,p""•- i KOT0p11e RC-
f ' ' ,, . • ... 7 t. '. '• : .. ,- ' 11~"tr2r.,.,, re: '2~... ' 

llOJU,30BaJIHCI, fOO 110 120 /JO N 

B pac'tleTax. 

o( -nepexo,JU,1 wm: smep c N = I25 H I27, a Ta.IO!te wm: He'ieTIIllX 

ll30TOnOB B i o6pasyIOT BTOPY!O rpynny t wm: KOTOpo:il K~ =e ro3 - ro4• 

B 3TOM CJIY'tlae nOJIY06JiertJeHHOI'O o( -pacnaM o,mm H:J nap .RYKJIOHOB 

:HMeeT HSHYJieBO:il MOMSH'.!' t B TO BpeMlI K~ BTOpaJI napa IlMSeT MJMSHT 

pan1ru:il HY JIIO. 

2fOB ( 21 
o( -pacna,n; H,!IJ?a s

3 
i 127 K3 = IO ,1 .n;aeT np:HMep Heo6JieI'-

'tleHHoro o<. -nepexoM, :itor.!(a o< -'tlacmna qiopr.mpyeTc.lI Ha lJl3yX 

nap .RYKJIOHOB C HSHYJISBllM MOMSHTOM. 

Pas6poc B sHa'tlemm:x SKY Ha puc.I, cocT8.BJI.lIIOlltmi 6oJiee Tpex · 

rro~:OB, H HSMOHOTOHHOCTI, 3aBHCHMOCTli OT JV M~ryT 611TI, OOI,.lICHeH!l 

10 

I 
) 

I 

' I 

B .n;a.HHOM no.ItXo.n;e TOJII,RO sa C'tleT CMei:nraamm- 060Jio'tletIH11X KOFcI)Hry-

pa[(Hit. B BOJIHOBllX ~HK[(li.lIX p0.!(l!TeJII,CKOI'O H .!(O'ISpHero R,Itep t nOCKOJII,

KY B TeOpHH OTCYTCTByroT CB060.!(Hlle naparJeTp11. 
212mn 

B § 4 paCCMOTI)SH o(_ -pacna.n; H30Mepmnc COCTO.IIHH:il ,o 
( +) 2fOm'B , ( _) . - ( _) I8 H z. 9 , a TaKlKe o.CHOBHOI'O COCTOJIHIDI I JI,1ij)a 
2m · - · • · Bi. KaK HsBeCTHo, CMeimmaHHe KOHWHI'YPanm1 wm: aTHX cocTomnrii 

OTHOCHTSJII,HO HCBeJimfo / ~-26 I, BBH,!lY 6JI:H30CTM K Wla.l!WI-MaI'U'Ie-
208A)/} · · -

CKOMY H,!IJ?Y o, TaK 'tJTO ueo6xo,nm.rue WI1I paC'IeTa BOJIHOBI1e 

<pY"HK[(HH MOlltHO C'Il:ITaTI, .!(OCTaTO'IHO Ha.!(SlKHHMH. 

Ta6.mma I 

Po,ItHTSJII,CROe . Ilepexo.n; r; 3l<C r; 0~ !;,,Kc/!; oS-H,!IJ?O ( i ) J:,zi-J:r,;I 
t . I MaB MaB 

r- ....... r- 7,86 (-34) 2,I6(-36) - 365 

210 r-2- 5,24 (-34) I, 7(-36) 308 

838i127 
9--r- I,48(-36) I,98(-38) 75 

9--2- 2,37(,;..36) 9,85(-38) 24 

rs+-o+. 9,? (-24) 3,8 (-25) 25,5 

212 

d4p0 128 
rs+ _3- I,O (-25) 2,56(-27) 39,0 

rs+-o 2,02(-25) 5,85(-27) 34,2 

II 



Ha Ta6Jmnu I, r.n;e np:1me.n;em~ o<.. -nmprum, no.ny-qemrue no <lX>PMYJie 

( 8) , c BOJIHODllMlI WllKiumMH 1!3 pa.ClOT / 24- 27 /, Bl!,l'CHO, 'ITO TeOPR!l 
>· 

y.n;oBJieTBOPRTeJII,HO BOCnpOH3BO,D;aT OTHOCH~emHUe BepOJlTHOCTH o<.-nepe-

xo.n;on Ha pa8Jil,ItllW8 COCTOJIHIDI ,D;O'l8pHllX smep. 0.n;HaRO a6cOJIJOTHll8 

CX. -nmpmm OKa3W3alOTCSI CY!1l8CTB8HHO Mem,me 3KCnepHM8HTBJI1,HWC. Be

Jill'lllHa OTHomemm /;31rc / !; 0 ~ 3ru3HCM;-- OT op6MTWHOro M:lMeHTa BI:r 

JieTa.rollleii o< -'laCTmn,t M coCTa.BJI!IeT ~ 300 ~ MaJWX L z oxo

JIO 20+40 ;rr,:,ur L ~ 8. 3a.MeTHM, 'ITO aTH 11,llif)pll ·~~~ npe,n;eJI1,HlJii 

yponeHI, corJiaCIDI c :mcnepMMeHTOM B O(lOJIO'le'lHOM npm5JIHJ!teHMH ( 8) , 

noCKOJIJ,KY CMemHBrume KOH(QHI'ypau,mi y-qTeHO ,D;OCTaTOtIHO IIOJIHO. 

IlpelS,ll;e '18M OClCYl!WlT:E, npli'llIHhl IRCXOlS,ll;8H:ruI C axcnepHMeHTOM B 

a6cOJIIOTH!lX o< -nmprumx, KOTOplle pa.CCMOTPeHll B § 6, np0a.HaJm3HPY

eM CJiy-qaii o6Jiel"!eHHOr0 o(. -pa.CIIa,Ili!:l 'leTHO-'l8THIJX smep. IDllt noKaaa

HO nnepnlle B pa.6oTe / 28 I ;rr,:,m .n;eqiopMHIJOBaHHllX smep, a Ta.rum n pa.-

6oTax / !3-I6 / ;rr,:,ur cqiepli'l8CKHX JI.n;ep, y-qeT cnapHBruuut y:eeJIKtmBaeT 

nepOHTHOCTH o6Jier<IeHHmc 'o< -nepexo.n;on Ha qJa.KTOp ro2+ro4• STO YCH

_JI8Hl4e CBJ138HO C KorepeHTHOCTI,10 DMa.n;a B auwmTY.icr o<-nmpmru 

COCTorumil, o6pa.3ylOlllIDC eyneponcm-re napll B H8liTPQHHOft H npOTOHHOli 

Cl!CTeMaXo 

Ilpll nOJIY11eH1m KOHKpeTH!llC BeJlll:'mH cnepxTeKY'IlfX qiaKTOp0B YCH

Jiemm B pa60Tax / 28, !3-IG / l!CnOJil,30BaJICSI PM cepi.e3HllX npH6JIH

llteHID1. noaTOMY npe.n;cTaBJIHeTCSI BalltHbIM npoBeCTM IIOCJie.n;onaTeJII,HlJ8 

paC'lCT!l a6cOJIIOTH!il o( -nmpHH ;rr,:,ur paCCMB.TPHBa81,10r0 CJIY'laH, XOTSI 

COOTBeTCTBYJOlllll8 Bll'IllCJieHR!l'neci.MB. CJIOllWH,_BBH,ey (lOJil,WOro 'lliCJia 

OClOJIO'l8'lHUX KOHqlHrypaumi. 

B § 5 OClCYJir,U,al(Yl:CSI pe3yJI1,TaTli TBIGIX !RC'l8TOB, npone.n;eHHUX: B 

pa.6oTe I 3o I. o<. -nmp~ I; ct nmzcJIHJmci. no qiopMj'Jie (8), B 

KOTopoii BXOAffilll!e n reoMeTPH¼ecrare qmtTopu G,:.-::,o/;./1- reHeaJio-

rli'leCKHe KOacpplill,lleHTbl OT,D;eJieH:ruI nap np0TOHOB ( ~--) Ji! nap 

12 

aei1TpoHoB ( No( ) 3aMeIDLm1ch Ha. mc"cnepxTeKY'lMe" aHaJI~rv/ 31 I, 
a cyw,mpoBamre IIP~BOl(UJIOCI, TOJ!hF.O IIO HH1(8KCa.M Rx_ n No< ·, BKJIIO

qrui: Bee CBJI3aHH!:le H KBa3HCBJI3amme COCTOJIHIDI o60.11oqequoro IIOTeu- · .. 

Qna.n:a.KaK B>Ul;HO U3 PHC.2, CBepxTeKy-qHe KOa<ppHQH8HTbl ycHJieaim 
r I 'l11cr 

K elf == I c ell/ I; 
0

~ Yl(OBJI8TBOPHT8JII,HO BOCIIQOH3B01(!1T 38BHCllMOCTh OT 

tJHCJia aeiiTpoaos JI BeJI1:1tJIDI Ka ( H3o6paJitemmx Ha nepxaeil 

·ti:aCTH pHCJHRa ) , OJJ;HaKO aOCOJIIOTHlle 3Ha"!8IIHJI o( - W!1pHH 

Ol!a3llBaIOTCJI M8Hbllle 3KCII8pHMeHTaJibHllX Ha npHOJII-I3HTeJibHO IIOCTOJIHHl,IH 

<PaKTop ~ ro2
, '!To xoporno 1wppe.w,1pyeT c peayJII,TaTaMH I\JIH 

o<. - pacrrarta M30MepoB M sutPa 2ID B-t ( cM. § 4 ) • 

B 38KJII0"!8HII8 nepnoii riaBll ,n;HccepTar.tHH ( § 6) IIO,ll;BOitHTCJI HTO

rH np~eHeHHJI OOOJIO'letJHOro IIPH0JIMJK8HHJI_ (7), (8) ,n;JIJI OIIMcamm o< -pac 

narta T.lllK8JibIX opep~'l8CKIDC .a:.n;ep.IlOK~38.HO, qTO.IIpH 3TOM·y,n;aeTc.a: KO-

K3, Kc6 Puc.2.3aBHC11:MOCTb 
10s 

OT 'l>!CJia }/ BeJIM-

qlfH K3 (nepXHIDI 

10" ~- ._£'\ \t ~ 
-· 'laCTI, PHCyaKa) H 

+ K _ /C"ucr 

-~ 
cl- l;c! c oo · 

IlyaKTHPOM coe,n;nae-

103 ~-

~~ 
Hl,I TO"!KH Ket .n;JIH 

I 
M30TOIIOB Po ' B 

KOTOpux cnapHB8.HH8 

102 ~ 
l!I 

I 
B rrpoTOHIIOli CHcTe-:: 

Me ( Z ~4) He onH-
0D \ 

' cUBaeTc.a: Mo.n;eJibID 6-dl. 
10' ~ b 

p.P CBepxTeKyti:ero .a:.n;-a 
d pa.OcTaJibHlle 060-a' 

80 90 100 110 120 130 140 N anaqeHH.a:-cM: pHc.I. 
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Jili'IeCTBemIO 06!,JICIDITl> SKCnepm.teHT8JII,JIY!O KJiacc:itqnmanmo o( -IIepe

XO,Il;OB - pas6poc B BemNmro.x Ka , COCTa.B.7I.lll3IIll 60J1ee TPSX no

l)JWtOB (CMo pnc.;·I) t Cy;KaeTCJI ,IµI.11 OTHOmeruril (,eel r; oa ,Il;O mt

TepBaJta 25t300, Pacxollr,!teIDie B a6cOJ110Tmcc o( -nmpmmx He MOl!reT 

6HTh YCTPafleHO ,Itallte nplt ytteTe B03MOlKHUX Heonpe,n;eJieHHOCTeil B BeJllt- . 

'llIHaX l;o'S t CBSI3aHHUX C qJeHOMeHOJIOrntlSCKZM BH60p0M IrapaMeTPQB 

060JIO'Ie"!HOµ MO,Il;SJllt, C npeHe6pexeHReM nepeHOpM:llpOBltOil B3am«>,n;ei1CT

BRJI ( ~eHl:J r;- -V.j B Bup8.llt8mi:R ( 7) ,IµI.11 ~A-4 ) , a Ta.Kllte C B03-

MOlKHHM BKJ!a,Il;OU BHCIIIIDC KOH({m'ypanHtt BOJIHOBOR qJYHKrtm oZ -~CT~ 

xo(_ • 
OcHOBHa.SI llPH'llllia yKa3aHHOI'O pacxollr,!teH:IIJI COCTORT B TOM, 'ITO Ka.Ha

JIOBBJI qJYHKWUI (2) B OOOJIO'Ie"!HOM npn6Jmlltemm 1J{0r R) HS lIM98T 

npaBWil,HOI'O acm.mTOTlt'ISCROI'O IIOBe,n;e.llliSI ( 3) ·• Kalt ll0Ita3aHO B pa6o-

Te I I9 I, BI~ nepmpeplrn.lWY. 06.nacTeil po,It1IT8J1DCRoro SWJa A B 

a6COJIIOTHLl8 BCJllt'IRHll o(. -llmPRH, ROTOpmiKOJIH'leCTBSHHO onpe,n;eJIJieT

CH qJYHKUHeil ex.: { R.) ( 6) , COCTaBJIJieT BeJllt'IHHY nopswta 80% . MJI 

paccToJIIDiil R , r,n;e 'PYHKwm ~1 R ) Bw,mpaeT. TaKRM o6pasoM, 

. MOlltHO IIOHSlTh npmRHH p:icxol!f,Itemm c aRcnep:HMeHTOM B a6COJIJOTHHX 

d.. -III:l'IpWiaX n RatJeCTBeHHo 06!,JICmtTh OTMetJeHHYJ!) Bume l -saBRcH

MOCTh STOI'O pacxollr,!teH:l'IH. 

Ba.lltHo· IlO.zt'l8PKHYTh, 'ITO, H8CMOTPJI Ha OTCYTCTJme KOppeKTHOil 

acm.mTOTRKli y qJYHI<UHlt 7/1;0 °{ R), OHa Ilp:iBRJIDHO nocnponsBO,Il;ltT OT

HOme.ime a.MIWITY,IJ; qJYHKUHR KaHaJia T/{ ( R) (2) B ItJiaCTepaoil 06Jla

CTH,onpe,n;9Jlf1!lil!ee OTIIOCltTeJIDHHe B9Jn1"mHH o( --nmpRH r; 7/CC • 

Bo BTOpOf.i rJtaBe ,ItlICCepTal(IDI paCCMaTPRBaeTCJI o<'. -paCIIa,Il; ROM-

IJa.Yll,tl;-COCTOrumii-, liHq)Op.umwi O ROTOPOM llOJJY'!aeTCJl npn ll3ytl:8.lmli pe

aRUHlt C n~ o< } Ha pesoHaHcHux HeiiTpoHaX I 4 l. B cooTBeTCTBD c 

pesyJIDTaTaMR pa60T / 32-36 / B § I OIIltCHBaeTCJI M8TO,Il;ltRa-06pa60TK11 

aKcnepRM8HT8JII,.HBX ~ Ha OCIIOBe OIITlt'l:8CROtt MO,Il;eJllt Will B3aliMO-

14 

,n;citcTBM o( -'IaCTmt c .fl;IIJ)aMH. · B § 2 c :itCIIOJlhsOBaH:iteM RJtaCTep-

- HOH MO,IteJllt o<. -pacmi;a;a / 19 / ruraJlll3llpY!)TCJI CllJIOBHe qJYHKn:im ,lT,7Ill 

ex. -tJacnm: 

r - r: In r (II) ;::,C - C 3Kc. C /CK/\ 
. ' 

r,n;e r;_ 3/CC -cpe;a;.ime SKCll8PRM9HT8Jir,HI.!O ,o( -'.!IIIpRHH, a .nc -cpe;a;-

.ime paccTo.mnm Mew ROMIIay.H,tJ;-cocTorumm.m c qnmc:itpo~ I. rv,: • 

f; K/\ - llnipltHa pesOHaHCHOro KBa3HCTanHOHapHOI'O yp0BR.'l,, o6p:iso-. 

BaHHoro npH pacceamm o( -tJacruu c oHeprne.ii Q,/ Ha noTellIJ,lia

Jle ~(R)(5), 

PHc. 3ai TO'IRaMR ' 

'l I I j j j· ::::::u::n~:::. 
j I I I h f f rnmre cwrom,e , 

10 .. ~ , • • f qJYHKUHlt ..s'c B sa- . 

a BRCltMOCTli OT MaC-

10,.Fl J coBoro 'IRCJla A • 
~ _ . IIoKa3aHl!hl9 SKCIIe-

10·•~1 -,~~ pm11eHT8.JI1>HUe IIO

rpemocm onpe,n;c-

10 .. ~ I y t \ 1 \ T J ,;mJOTCJI B OCHOBHOM 

CTaTRCTHI<Oii yc-

pe,ttHemm:. 
1o·l \Hr 'r I 6) 

,To•IRR, coe,Il;lt-

1o·•f , , , , ' ' , , , , , 6' j HeHHHe CIIJIOmHOH 
70 80 90 100 110 120 130 140 1s0 160 170 180 A JIRHltSH t li306pallt8.-

IIYHK'fflPOM, - Be.TmtJmIH 

BYST paCCTO.mmJO MeW 

JOT OTHOmeHWI 

["4 / r; Kl\ , a ltpe

CTH, COe,Il;ltHemrue 

-4./.D~xA , r,n;e l2.x11 ~ 25 MaB cooTBe~T

o{ -RJlaCTSpHbll.m yp0BllfJMli B IIOT9HUH8Jle t'(RJ. 
15 



Jia pnc.· s8- uoKa3aHll pesyJII,TaTH inctieTOB I ~? l ne.mmm ~ 
( TO'llm:) B sanncm.1>cTn OT Macconoro "Ill:CJia A .• HecMOTPfl Ha 60JII,

moi1 _pas6poC B 8KCnepRMeHTaJU,HHX ~eJJlflimiaX r;·71<c. (meCTI, nOPfl,ItKOBr 

H ,DC ( 6oJiee TPex nopswton) , 3Ha.'Iemm CllJIOBllX cpy.llltmlii tc OKa-

3llBaIOTCH upn6Jm3RTeJII,HO nocTO.fIHlWMK n y.n;oBJieTBOpRTeJII,Hp corJiacy

IOTC.ll ~ oneHKru.m ~. ?4',ltSJill "trepHOI'O" !IJU)a. '(CIJJIOIIIH8Jl Jimm.ll Ha pnc.3a). 

3Ta w.n;em, cooTBeTCTByeT upe.n;noJiolltemno o CllJII,HOM norJiomemm: ex -
-,_ .'• ,.. . ' : ·, -r .- .. 

traC:TllU B .R;JU)e. TaKHM o6pasoM, ex. -RJiacTepH11e ypoBHR, BBe.n;emrue 

B p~6oTe / 38 I, ~o-· o6lra,ztaT~ (5oJII,moit "cnpa.n;onoii" I!IHpm1on. 

B § 3 nTopoii: rJia.Bu noKasUBaeTca, trTO B cooTBeTCTBmt c KatrecT

BelilIHMH ~I:mo.u.ru,m pa6oTJ 12 / qiaKTOPH sanpeTa - /;:;,cc. / I;_ xA - ,WlS:l 

ex · .:.tracTHtI.aoro 1taHa.ira pacna.zta KO.MIIaYH.It-COcTorumii: 6Jmsrm K rum

JIOrll'Im.tM BBJIRTmHaM ,n;,m HellTPOHHOI'Q H ~orurux KaHaJIOB, 3TO 

OSHatJaeT, 'ITO ,IUISl o( -umpHH ItOMilaYH,lt-COCTOrumii:, Talt lite, Rax H 

~ HeiiTpOHHllX nnipHH, HMeeT.MeCTO npH6JmllteHHoe cooTHOmeHHe 

· r;_ 'JX.c. = r:. KA DC. In C- KA 
(I2) 

cupane.u,mraocT:i, 1t0Toporo WLlDOCTPHPYBTC.ll pnc. l\ r.n;e CpaBHRBaIO'l.'C.ll 

OTHOmeHM ~/<cl r;"'" ( TO'IKH Ha CIIJIOIJIHOii: ItpHBoil) H »c I .IJC-K,1 

(itpecm, coe)tlmeHHHe IIYHKTltJlOM) • ~ec1:, IJc KA - inccTOS!HH.ll M8llQIY . . . I~ 
KJiaCT8P,IWMiI ypOBH.RMH C ,ItaHHUMII • i ,. • Ilo aHaJIOI'mI C . HeilTPQHiruM 

KaHaJIOM, COOTHOmeHHe (I2) MOlltHO .HH~epupeTll!)OBaTl> Kalt IIInBHJIO CYMM, 

perJmMBHTHpYIOlll88' CHJII,!JYX) !pp8.Th!8HTaum> c,(_ -KJiaCTBPHllX ypOBHeil: 

I 38 I no peaJU,HNM cocToJIHIDIM KOMIIaYH.It-.R;JU)a. 

.· IlocJie,zum.il naparpaqi rJiaBbl Il co.n;epmi:T o6cyllQ];eHHe o6oJiotJe'IlWX 

oneHOit ,n;,m o( -IDHPHH KOMIIaYH.It-COCTorunrli l I8 I. 3TH oneHKR yrm~· 

3b1Ba.10T iia H806XO,ltHMOCTl> YtJ8Ta, no Iq)a.ilneit Mepe, tJeTspeXKBa3H'IaC

-Tli'I!WX KOMIIOHBHT B BOJIHOBOH qlYHltllID! KOMIIayH.It-~• 
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B I!pWIOllt8HIDI K ]tHCC8pTanrur no,Jq>06HO paCCMOTPBH MBTO]t Bll.neJie

.lIWI ,It8Hllt8mm: neH~ T.llllteCTH ItJiaCTepoB B .R;Iij)e ( 23, 39 / H YKaSaHH 

ero nOJI83Hll8 rtpllMBH8IDl'.SI npll !IpOBe.n;emm: pactJeTOB no CTPYKType R,Iq)a, 

TeopHH smepHoil: Ma.Tepe H amumse np.m.rux pearumn n~pe.n;atJH I 40 l. 

B 3aKJIIOIIBHlle nepetJllCJIIDDTC.ll OCHOBHlle 1)03:J'JII,TaTH, IIOJIY'IBH!rue 

B .n;HCCepTa.I{lm, H cpopi.1YJIHPYJOTC.ll npo6JieMH TeOpIDI . o(_ -pacna,rr,a,· KOTO

pue eme npe.n;cTOnT penmT1:,-. 

Ilpe.n;CTaBJieHHHe B ;n;!!CCepTanD pesy.m,TaTu H80]tl!OKpaTHO ]tOKJia,IUl

BaJmCI,;Ha BcecomHllX KOHqJepeHUirmc no HeilTp0HHOi1 qillsHite (KHeB, I9?I 

ll I9?3 IT,;), psme ellt8I'O]tHllX COBemaanit no smepHOfi cneKTp0CKOIDm ll 

CTPYKTYPe !IJU)a (B TOM tJllCJie-o6soplillli .n;oKJia,n; Ha XXX coBemamm, Jie

mm:rpa,n;, I9?5 r.), Il MellQIYHap0.n;HOH KOH~peJmIDI IIO M8p!ll1M P,aHH:!,!M 

,n;,m peaxTOpoB (XeJII,c:wnra, I9?0 r~), MellQIYHapO.n;HOll KOHqJepemum IIO . 

l-ISYlJCHim CTPYKTYPH smpa c IIOMOIIIE>IO HeHTp0HOB (Ey,ttanemT, I9?2 r.), 

a TaKllte Ha IX Sm.men mKOJie IIO T80PHH .R;Iij)a ll qillsmte BHCORHX aHep:t"'Rii 

(JieHWil'pa,It, I9?4 r.;)-. 

OcIIOBHOit Ma.TePHaJI, H3JIOllte!IHID1 B .n;HCCepTanu, co.n;epl!GITC.ll B 
pa6oTax ( I2, I5, !8, I9, 22, 23, 29, 30, 32-35, 37, 39/

0 
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