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IlaeHoqnas sreftrpo.axaxrra 6epel cBoe Haqalo c pa6ol no co-
3laHrm xrlKpocromlqeclotx roxr]rlaql,loHHrfi gJlererttoB BEltlllcJlll?etbtcfi
ctrcrer r cpe[ $torofi npot{sBonxtenDr@fn [Ir2]t rpoBoAr{uux a 60-x
ro;1ar B }{rcnrryre Matera,rrrur C0 Afl mP.Tenept ntexoqHaa gJlenfpo-

xerarura ftaE sHaqtrtalblnf, qactb mlrporro(exxrr [3r4 ] naorraet sa-
Hr,rratb oAHo rg ocHoBHErx uect B qlo6aerax cos.qaHnfi cttcteu aBtora-
?rsar$r n [exarilsarlt{n npoxgBo[clBar Hapq,y c mKposJletrtporolxoil lt
ont@JteErPorurof,.

B ocnoae ]rctporle?B rrrpotrcxaHxnt Jterar c"?ytt"l,phtr Bf,rDqa)qte
a ce6R noABrEGle MtrKpocrormqecrcie 9reMeH?H llJlll nteHto{r f,olopHe

BgamoAelc"ByDt c cneEtplqecKrua lt,If, xarHf,tHtlr noJlellr cB€torl !!€lI-
roir, a tal(fe naSoMr f,fl[roc?EDr lBep!,!!,l '!eJlox.

B oc rc ae )cqlorbt B c o Bpeuelffi on' ruIeHoqHon oJIe lcpotaExaHr tol re -
re? eMKocrHHe cr?Jrfit]fpHr BElrlrmll0{e a ce6R nolBt{f,HHe raf,pocRo-
nxqecftne oJreueHlbr rtrr n eHElr ro!@lE asamolefrctB],D? c oremptt -
rrecnr{M noaeu [5-7].

Kar ngeectHo [8]. coepeuexrm cnc'femr aBlo{atrgaqrt n rexa-
Hrsaqnr pa6ol aunuot a ce6R cJlelryDqte la?poltslBa: rcfioJlH]tt€Jlb-
nue (Anrraren[ r r.A.)o yrrpaBrlmqre (gq[,oEre Konq)],DW€ x€raHrg-
nu. npeo,6pasoBarerrr roopgrHa? tr t.A.)r xt{opuar4noxme (garutut
ctrcleuH oro6paremra ntilolxaqnrr rpeo6pasoaateln rr xpaHr"e.[r rH-
Qopr,rarrnn r r.A. ), amorcnnterEHo-romrrcme (wnpoqpoqeccopu. ore-
MeHtbt BBo[a, tsHBOAa r npeo6pasoaarur rr{opMa4rro A[aJIoroBHe c[c-
reuu o6qerurf,; qenoBer - OEl r t.[.). .[,o nocaegneno E)eueHrr*€x-
ru{qecKxn lrpoBeHb coEpEerplBa o"trx ycrlpof,etB m?ae{ef, pagrnE{Err.
Ecan 6aanogapa pagsrtr'D mrrrpooJle[tpouf,tm B BuqrcJltrieJrbHo.loFlltt-
ernx lcrpoic?Bax sa nocreAHxe .q,ecrnule?rt rq)oxsolull ol?ourile 13-
MeHeHrf,, |!o MHonre KounoHeH?br Apyr.{t,( J,etponctB B cBocn ocHoBe oc-
tarrcb Ha ]poBHe ?exxrrx fipollJlono BeKa rJIr{ fipeAaoeHruo( aet (saerm-
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prtlcno. nrrrrrrrFrrc r qfiaEiltrcEc LIP&IGII. ittcltron-
D CrC?Au C arCrlporororl!/tDm qly6m.nrrre .tettlE r t.lo)o
0a moprtr rt ylouGtrlrtDt Dqrm rDc6onrr @ perc-
pu. rqBcrr@lr; [cF. tlSpFoar@tr I !o.[o

Idgtrr crcrro! rq,!. arx1a r trpGo6pemurr r+1rq
6onn m6apra Eeonpqpccqn [8]. Ororeo gatcrce.qno6par
SOEstte; r arcrao! coED@lr EPaErt€r croDctt [rpqrDottcc-
copa ['l].

OrqlmqrcrD (otrrotrc Borolnol Da6om aa pdoll frr r
ofra.y. ray) co4erctlu Atmtctcf q6rrurcruo e lfl) pe! il-
D, rrr rn€pnodrcrD nI nrn [i]tm[ pl. B crol cam po-
6oat rer m6qnl 6ortre. u deryrunr! u ctatu. Bort-
lar rtr[rlFonra r&ca rc[rm ard€rtoB po6oma laqryilun Er-
norrltro pe6or c Eorol tor!trclt!. Bortrf E Ltnatcrol rt uo-
ssrrcr coqlara a{Frrrm qt{Guop?m po6on [8J.

Pa6oea y IlcEre.D c arGrqtotn o{rrtrl rpy6rcl. no ntrD
qPorperclot' lDCIne .q,lt {ptrr r to.[,o

Ilerqgrc 1@tretrq B nlpaaatrro normrar qpq,omtD
iaqectEloia tDErrr Ecno rmrerca ycqnfrtD almttlaF I
rsxerrtlr'Fr trparlotctr. HaErlE rqrcorcrtlnrrol ! tril&[rlatD-
rr.lorltpr3c Jct?oBtE 6rartg4r crcIJDI. dcrofrtrrer.

I. Paacprn fircre cflanu r cqtyrqna nrDcf,arn:
lrlrillGrDro€ yElrt ntc rsratrrpE natrpmllt ! toHE nrcl[ra
: ucrt1tr*m norcl ! lorE n.rarort1:*E ntcxitr r reru
SasoPa nPr l,@trlorlpl lCelat*lol r atcirln'tiol .qorFotrao-
cill yle[rrcne rilmtr torm nrcrprt yErrtlrrc crolroci rrlnro-
drcra [rporc:tlol r lonEr Ercuort 6ccoqmoc o6rcrenc nol-
trrE nrpoarcEttol ! nrlc ur qlr6l|. I to.!,o notmltt tta-
tllGIDlD ylyf"D Pat[toD mpelPtr FIalIrDcEr r uOf,tPoErep
tcq€cin ycrpolrt fl1.

2. harr A@tpru rrtGprerur rcotn:rf,at tenapD corpDtllo
ortql,tlor rpo6xolprr IIr coq[ailr pqlo]ta [rPoErailIt3 lc'!r-
rxqecno x nolDlrna rucHE nrponol llorltrtlt. ronoqnctal.Illle-
crr, rpclrfll n r.g.

3. Ilpcrpraromrai r ry1lrmoaar tuaHapuai lrxxorotrr, saslD-
BaHnat E llllKpoaJlelt:rpoHrlrer nOgEO.[Setr noJlJrqatb BOCnpoxgBOIItIBerHaF.

AcrulrG n AGn n B to re E[rcxa, npr reo6xol,nnc?r, ctorH[l xG-
xarilq€crxc l,cqlorc"Ea [4].

4. Pasnpmre <prsruecrre srffiamu nar6oecc crJrblto rporalotct
rpr rp;6rrrcmr pasrcpoB uxr(pocromtqccf,lu noAEilHur orercnloB r
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turcpax reyfirGtr irorerJzr. Oto g,aat oprer!ry B eoeAa]orn rrrpore-
xatilrrcrrf, Xrcrpolctarnq4o6ru qppanr qqcrrr, o6orart. Ectt-
6yrrp r .qmrf,fr nBolnu.

Herp,ygro El[cttf qlo I nttrporcrafiric tcnotDtylr rqorc {n-
SrrrccnG r tqxrorormccme {anopu pesilrf, nrporcrrporcn. Ho

r! torDro oHi rurcHDr rr?atD 60mqr porD B ctol o6re!f,. llpcqle
EcFo crc[ye! olxc!tr?D do$aEJD 

"cqcrrp 
rpororc rcnorDrooarilR

B nillaErtlcrc B EarrcciBt arltEll[ ctcracttoB 
"oHB 

Hrordore -
rlrr4lcr enanrccm nrenc [9], a B ncpcncrtir r rorcrlu[ nro-
f, aorcrln,[rtctr cocl[Gtm.

Ecrx ote 5-IO ret rosql 6uo Boor@to ntrf,BActro ]Dtoqnf,
rotfiIntm loctrent trpartrqccnt s *sr.drastfi Erpdcraril-
n [3.I0.tI], ro reapD o?a Eqlaqa B nlpgerq q]atrot crclti c?e-
Hottci HcBttlorilol. B gtot cBEl rm ,rD !e!rt5r rro I CUA

B naroG EtErr B o6racn [rPo.aretrn pa6orat 6oree I0 fror
I coqAaHA ogna cnctgelrlrpoaamrai (?ralecnsory Devtcca) [4]. tU-
!o nr @lafiorcr ?orlio ra n@lclrfr Loctfieilfi a o6aactr rue -
rmot arerlpccrttiln.

Icranorerqlocta?rt:crte rd{eitu
t{smctno [I2]r tilo erGpno(rrostD iteccrrocm {tosilq

(aratrpclarnecsr) rrr Ba [Ba-"tn nopgra rctre crqrnoa.ro-
cilr rracclrrocrn rtlylttru (arexqlaarmnfi) rrr. gnepna-
f,oc?D rrecc;rECEr Tl{lJlrilEffi rartr npr nflof,tctm rlniltotQo-
Bq[oB xr o6muta atempo!firaqectfi e?aret m nPeilrat l-4ny'rn
PrI2 l. Ytrtuaar panpoolpercffioctl r{qyttllru rarH. ro]o Fo-
BCrIrmE. qro coqAarile o,6u Are ElnoSlllEu Arnatercl rtrl !rB-
tGpaiopB c ortt lioeroct'br6otltel. ua y nqylllElo( rellnrSaF
cryEBrD? $qrarilr. Iu 6yaa noryrtD o6 raanorcupoctarrqecta
gmemc B !fl crylrrr ecf,i tretrar rrna ret crct r6rogrD,
paEryD lrr 6orqn I py'rn.

B petpmate rccr€goasrrl a rdqra;oln nrcnoturol crer*pae-
xatfin tftcuryla ralBrrrrr C0 ffi mP 6no yerarorrcfio! q!!o r€-
f,anerof,lpoctatnqecrl !{[am E€er rec?o no rpaict rcpe B !pGi(
pe!.frrllrfi luel(tqnfi aros?Ha c{?tqyPa.

I. B cq3nnyp6, coslofit r! g,En( ol1rruoarfi EorEpNGr re-
a]rtrllrpotalllril rrreHorffi tdllo cqptucrE[ lEtlEr cm tqr
r pasaqoffiu EEUr.r .q1nril roqr tre nrotopoc trcqtotre. Ie-
tarrrrpcre crc Itr l rta Pecllom t:. tltdn rqr lr @!a'
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BaJrcfi oAlrH f,Jrr g,Ba clor nornx€pHoi nsoJrrIrf,. IIpx no,rrMepHor ra?e-
pnaJre ,eH! - norlro.!rurelt!€pe0autme, orpyraqel cpege - cyxor Bos-
A]D(e n rlpn gJrerlplqeero. nore 5.I0? a,hr, uenDnen noJts HaqanbHtfi
qac"xqH[fi pagp8oB (t.e. npn )reroiltt stEorol arer"pxqecEon Ha-
gemoclr)rercpnoerroc?D ?aKon cqtlntypu coc?aB[ar]r: trpx norilrep -
Hril lueHr& ?o.rq{HoD 3r5 umr - I7 nr/rr; 6 uu - 16 ar/rni8 uu -
14 nn/rn [5]. B Bnryyue arepnoemrociE oirx c"gyttlp uoret 6urr
yBerrqeHa npr6lrsntottxo g 4 pasa [6].

2. B crpyrtype B qge erroctnono nare?a c aornoo6pasro .q,e-

Qopnrpoaamr$fl rrJr€Ht{uln rnKpoHHof, ro,rq{Hbr (rpr paomn cretrn na-
reea)' B Kotopof,.q,octxrHyla gneprroetrroc?D ororro I nr/xn (npn Fa-
soaof, cpege B sasea( - cy(fi sosglrxe) [ 13] .

3. B crpynrype rrJrocroro ro4qencalopa c rore6rDqef,cf, nporery-
roqHon n eHnon, ro"opar npnBontr"cs B ABn[eHRe B peayJrEra"e nepro-
Arqecrono noltleHe]fli ee nore}Iprela I yeJtoB{fi pe3oHaHca nrx aB?o -
noae6arflI [?0I4]. B srou cJr1Flae, 6aanogqa nepxoA[trectouy crallm
nasa B sasope mx yrrpymtr yAapil nogmxrrol rrJronrn oO o6uqgrr,
BoaHHKae? AaileHxe (rnnetrrqecroe gaarrerure), Harq)aulexnoe flporrB
gJrexTpocrar[qecroro AaBreHrf,. Kxnetnqecroe .qaBJteHf,e a 6&boei Me-
pe saBucnl o? Be,rrqxHu florepb snepnrx npr .qilfexrn rryomefy?oqHon

rrJrerrr rJrx rpn ee ygape o6 o6ruqgnn, ueu o! BertrqrHH orenlprqe-
cEono noJrf, Ko4qeHcaIopa n irofet Bo [Hono pa3 npeBurelb snermpo -
cta![qecroe AaMeHI,re, ecrr Knxe?Hqecra, greprrn nogarmrofi rureHrr,r

616et unono 6oaune Kltte?rqecroil gHepmn, noayuaerof, rueHron, rq)r
oAHoM ee npoxoAe sasopa rolgenca"qpa. CootsercrBexHo rioile? 6ttlr
ahrcorof tt grrpnoelrnocrb prrcclrarpltBaeuof cr1l]rrt]err. Tar, rar4lrnrqr.
B lrcJroBr.rfi ylapa B BaryF.e oHepnoemtoctb B pacqe?e Ha Bec nollBxf,-
nol naenmr orasuBaetci nopf,[Ra BerrqrHbt ynpynol oHepnm cratrf, Be-
qecf Ba o"oR IIJTeHEI, Kotqparr Kar( nsmcrno I I5 ], coc?aBJrrB!
I03 gx/nn.

I,ls rpr aegenxono paccuolpeHrf, xexan@retqpoctarrqecnrr( oQ&K-
toB BttAHo, q!!o B rueHou{ol grertpouexaflxre nof,Brurncb pegyJlb?a"H,
KO?OpEe noKalrblBaD? BosnofiHocTb peEeHxf, rpo6aeuu yBerrqeHrE oHep-
noeuroc?lr yHxmpcarbHro( srer"pxqecrrx AErra?eJrei a I0-I00 pas.

3anena gJrerlpoilarHrtntu gatn*telef,
ueHoqHEiln oreKl?ocra.lrlqecrrilr B Srertpoomrre

B ontrqecrrx !a?Bopq, t[rlrttpu nepenennoil rrJrqlHoc?n, uoAy--
Jrt"qp$(, rq4xra"opa( rq)xlleHo? 9JIeI(TpOMaxH]ltHHe ABrnaTeJI]t B ?o(
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erJnran, Kor[a Heo6xolflMo o6ecneql,rTb M]rH]rMarIbHHe nolepn e8e?a F

orr(ptnoM coctoflHrx rr ueficlMarrbHbre - B sarphlloM. B eersr c reM,
qao fipaftrnqecKlr Bo Ecex aftitx npn6opax IIpxMeHm.r MaJroMoqHHe 3Jt€Kt-
porsFt{xtHHe ABPrna?eJIr, oHx Moryi! 6ula gaueneHu MSJroMoqHw[ gneK.!-

pocrarrqecrf,Mr xelr6paxmur n retrecrxoatrrrr ABxra?el5or [9rII'16]
ruIr JreH?orrHt!{yr nteHoqHEMI{ SJleKlpoctaTrqec KrMn A Blra?eJ! t0{r r rlpeA-
c?aBrriloqorn co6of, toxrlm norlMeFHyD MeTaJrJIr{3r,tpoBaHHJm nermy, Ko-
fopafi noA AenclB[et{ SJrer"poc![aTrqecrrx crn HaKa?HBaeTcf, Ha H€-
nogBr{rrHun oJreEtToA [619], rurr, Har(oHeq, nneHoqHul,ru MHonocronxtorx

eMKoe?Htr{r{ nareraMt{ c 9reft,t?rqecE]r raueHteuofi recrroctm I13].
llHonoqrcaerflrtre r,rccneAoBaHra [4-619rIIrI3r16] H rlparrrqecrre pas-
ps6otrx [9rI7rI8] norasHBtrot, wlo B eroM cJr]^{ae oJretrpocratrqe -
cKne qBnrate[n cHxfml! nolpe6neHxe gHepmrH s I00 pas ]r oEHoBpeMeH-

Ho yuerbtre! Eec B I0 pas.
B erofi cBf,sr oco6oro BHxMaHrr sacn}rixBae? npo6leua co3AaHxfl

eltcteu oro6paremrr KpJmHouacnma6trofi nr{opMaqr,m . pa6ota ft otopbD( oc -
HOBaHa Ha flpril$ne rSMeHeHxt qBeta, a He [3MeHeHHfi flpKoctr,r cBeta.
Taroe aunuoe orpareHre rrQopuaqrr 6oJtee ectecrBeHHo BocnprHxMa -
e?cfi ruraaou treJroBera. B nacroxqee spe!{r An, olofi qerrr HcnoJrb3ymr

6reffiepbrrfpaBrraeM[€ oJrerfpoManHnraxx, Ko?opHe, oAHaKo. He Haxo-

Am m[por(ono fipnr.eHeHxn. llcno.ntaoBar{r,re rurexoqHu( gneKrlroe?a?trqe-

crr,rx nrq,xnatopoe [9] !;Ifi pemenrrf, Ftagarcrofi rpodaeuu nosBo,rtr? oHa-
qfiterbHo yJI!^{Extb eKoHoM[qecKne 14 opnoHoMt{r{ecftre xapar(Tep[cTnnr{
erereu oto6paxetua (pynHoMac[ma6noil nrQopMaqlr H, no-Bi{Ar,rMoMy, no-
sBorlrlr cAeJlaab rX noBceuectHo Aoc?JmHuMr{.

Pesyartatu erext1loQnsxqecft rx nccaegoaarorf,
rureHoqHDD( eMftoc?HbD( ctpyr(tlp c IIoABmHHMx rureHKant{

Euroctxue cfpfdll?H )rctponctB nreHoqHon grertpoMexanrrt{, KaE

IIpaBrJro. RaltilTcs KonleHcatopa {tr c ABJficJronHbDr Ar{oJrefttpflftota, oLr{H

l{3 r(oropEfi - cJrol nasa (nnq,rocrn), niy"or - cnof, ?BepEono Ar-
oJrer(rpnKa. fipruenemle crolt naga Heo6xo4xuo AJra ?oro, q?o6u BunoJr-

HXtb c"pynt]rpy c noABr{fHur,0{ oreMe}r?ailr. llp[MeHerure fe croE 
"Bep-Aoro AxgneK?prKa nosao,lf,et ]rell)aHmb Kq)o?Eoe gailblcafine o6uqAor

Ko{q,eHcatrqpa c!pyr(t}Tu. 06uqrue pynoHHue rueHoqHbre Ko{qeHca,ropu

I19] tarre t.treDt Aoyxcaofnyo !rsoJrm.@r' nocxoJrbry [pr{ rD( Hauorxe
npaKtrnqecKf, HeBoSMof,Ho Aoc?irqb noJrHono nprfatrfi tUreHoK ApJm r(

Apiry. Iloorory a Qxsnre rpoqeccoB B o6orx cJrlqefi xxono o6qero.
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fua pemerun qeHtpaJlDHono Bonpoea reopru eMEoc.FHbD( ct?ym)rp nreHotr-
Hof, orer?5loMexarottn - yctanoueHra Kor[qectnerrrof, B3arMocBrlt]t BB-
,rnqr,rH oJreKtpHrrec Krx noaefi ( euepno€fl Koctll ), napaM€ripo B Aor Fo BeqHo-
ctr{ [r{snertpnqecRxx ruIeHoK }l ener$p[qecKoil cta6r.rlHoct[, uor]m
6bnb renonDsoBaHu ,r [cnoJrbsyor?rr pas;1eJtu reopril npo6of, [20] r gr-
3Jrer(iprqeckoro c?apeHxr tBepAon r3onfi-0{t{ [2I], paspado.raHHrE [Jrt
pyroHHbfi KorlqeHcafopoB. no qpr stoM neo6xogr,ruo Jn{xTHBa?b lr€Dqee-
ct Met$ly lll{Mll KOpeHHoe otIl{qile. ECJIII B pynOHHtD( KoqleHca"cpax pe-
6oqee olerrpocta?nqecKoe noJre - noJre B rBepAoM ltt{oJreE?pnke, fo B

eMKoetHbD( elpyrttleax pa6oqee noJre - noJre B croe pasa ( a pa6oqeu

sasope). llclu B Ko(qeHcaropa( t,|sMeHeHxe noJla B naSoBbD( rrpocJroltr(aJ(

nrpaer BropocreneHHJm poJrb, to B eMKocTHbD( eTl))rtrTl{I)a< - nepBocte-
neHH\m, nocrorrbry 3Io noJre onpeflenner oJrerfpoe.lattlsecrre c]rru. B

KoHeqHoM ll"oPe yka3aHHoe OTJIII'{fle qpHBoAn! K pagHoi{y nOAxoAy K Bon-
poear{ Bner'lpruecroil c?adruIbHocr[. Bonee ronor oragaJlocbr qro onc-
nepnMelmaJrbHbre MetoAnrx nsyqermf, gJter"poofi3l,lttctctx npoqeccoB B

KoqqeHcaropa< [20r2I] HerlplrrorlHbr Arn nsln{ettrrfi ererTpr.rqecxofi cra-
6na lnocrr eMK@?HbD( crpyrtt)e lueuor{Hon onefttpoMexaHrrr.

B aa6 opatopur/r llneHoqHotr eaer,tpouexatl{Kr [Hct]r?Jma Malteuatnmt
C0 All CCCP 6unn coa;1anH opr4rnHarbHue MeroAlrror arcflepxMermaJrbHono
[ccneAoBaHr,rf, aJrer(Ipnqecrof, cra6uaEHoc!![ rureHoEftD( eMKoc?HrD( c"pyr-
r1{p e noABxrH}rru rureHraMr [516122123]. Orur ocHoaaHu Ha nsMepc-
HXX eJrcK?poc?atrqecKlrx CW l,t eMKOC.rl{ B HeKOIOpr0( cneqxaJrbHEo(

c"p)rr(llpax. B pesyautare MHoFormcneHHE( l{ecneAoBafl]r, ytaSaHHbo(

cr?yxtlp c rneploi r{so.,rfilreil lra rureHox MoHooro{e}r KpetrHnr IZZ) t
noJruo?r{JreHtepeQtaratoa 122.23) yeraxc BrreHo, qro peraxcarp{f; sJrerr-
poc?aTn'.recKrx cHJr xMee.r pegKo o?rfiqaptl$rcfl xapaK?ep npn gHaqeH[tD(

oJteftil?rqeckono noJrf,rMeHbutltx s 6oaruax nonR Hero?oporo onpeAeJler-
Hono gHaqeHrf, - noJIf, nopona peJlarcaq{H. Ecau elerrp[qecxoe noJ:e

MeHEI[e nonr nopora peJrarcars{H, to peraficaqnr, cil,n qpaKfnqecKl ot-
e]rTc,rB\ret, eeJril oHo 6oaloe noaR nopona peJraKcat${nr lFo peJtarcau,|t
crr etaHoBnrcn a&rernon. B [22J KaqecrBeHHo ]craHoB,reHor ttto Be-
,IrqrHa nora nopoFa penaKcSts,ru B ocHoBHoM 3aB[cl{T ot KolrqeetBa
Rnanll Ha noBepxHoc?r( collp}lKaceqrxcr IIpr sneETpoc"sTl{qecKoM Ha-
ra're nreHor 14 oner"pogoa, n BbtrKagaHo qpe[noJrorexr,re o6 saempoan-
tIqecKoM xapartepe peJraftcaqnx cIlJI npl{ noJrer6oJlbEeM noJtt nopora pe-
JIARC alolr,r.

Paspadotamue a [nctrtlne Mareuatrm C0 Ail @P ue?oArril ore-
nepnMermzurbHono xccneAoBaHxr peJlaKcarflr 9JleK?pocla?rqecrD( cl,,n
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[516122r23] noeBonrJr]r,qocaatoqno rpocro onpeAerrxrb Baf,Heftlt4e na-
paMetpH eMKoc'rH[D( crFyl(Typ - oneKrpHqecKr,re fioJrf, [po6oeB cr(BosHHx

n gaKpbl"brx nop ngonnqlrtr r norr Haqara qactuqHbD( pagprl1oB a pa6o-
qei, saaope (npo6oea aaror(oJre6ateJrbHoro xaparlepa 120]). 0npegeae-
Hne Stttr SHarreH{fi oreRTpiltrecKono noJIf, noSBoJlter, KaK }I3Bec,!Ho

[2I], yetanoBrirD gJlercrpnqecr]4o AonnoBerrHoctb r{soJrrnlrlr eurocrHon
c{plat}?u. [Ipn eaentpuqecroM noJre, npeBunsmqeM sHar{err,re noJrf, Ha-
qaJrbHED( qacTRqHE( paSpfloBr nocTofiHHafl BPefreHu peraKeaqul/l oJr€Kt-
poc?arrqecm{x crur craHoBr,rTcrr oTHocrlenbHc MaJroi ( BTQoi nopon pe-
earca4rn) [516123.1. finrepecno npr.r o?oM oruetilrb. rrro rrplt onpe -
Ae,reHHHX JrcJtoBl,IE( none nepBoro nopona penar(caqx[ Mo[et npaft,fr{qe-
cftr c?atb paBHbil noJrp Bf,opono nopona DeJraftcaqr,rlr [23]. Ho eosAaHre
yKaSaHHbD( lrcroBr{ft fiB,r8eTcfi tp.yll,Hof, 3qAaqeil t,l3-ga Heocxo.tl.l,lMoctn

nog6opa trgorrtrS{r n tqareJlbHono t4 .qnntenbHono ocyltteHxf, ruIeHoK }r

aJreKQoAo B cTpyr(typbr.
B KoHeqHou lrinore npoBeAeHHHe eaexrpoQnsuqeckne t,tccneAoaaHxf,

noKa3aJllt, qTo B eMKocTHbD( cTF,.wTJ(p&( c noABr.rfHbnrr ruleHKEMr .q,oc-
tt{7f,t{Mu eHeproeMKocTb H AoJrnoBeqHoctb pyroHHbD( r(oqqeFrcaTopoB npH

ncnonb3oBaHrn SHaKonepeMeHHoto HanofifieHu8 ]rnpaBreHrf,, ecru pen.lr(-
caql{F cnn 3a!re,!Haf , n Aa.[e SHaKonoclonHHoro HaqprmeHrf,, ecnH pe-
nal(cat${R cl.ul He3HaqilterbHafi .

MareuatxqecRoe MoAenrpoBalfl{e B nneHoqHof, anerrpoMexa!.ure

Mateuatuqecxoe MollerrpoBaHI[e B nneHoqHo{ orer$poMexaHrre Ha-
pEly c tpnsrtrecrru MoqeJlrpoEaHreM f,Brrfiercfl cpeAcrBoM HccJIeAoBaHrrI

rsyqeeMbD( 3gecb ,tB,rerxfi. Eno er[QerctnaHocrb orlpegerf,etcr reM, Ha-
eKoJrt5Ko ycneflHo pe[reHH 4ae npo6reuu: npo6aeua qqeKBaTHocar MaTe-

uatnqecnofi Mo[enH !r f,B,IeHHf, n rpo6neMa aHaJrHga MareMar]{qecKofi Mo-

AenM.
0r uateuatrqecrofi MoAen[ rpe6yerct. no Kpaf,Hen Mepe.qpaBxrb-

Hoe qpeAcrasar{re xaparTepnbrx Kaqect EHHrfi oc o6e rnocrefi esarxogefi-
etBti!f, rrJIeHoK c gnertpoeratHqecrnm noJreM. llcan onrcarnre paBHoBecrrfi

nreHot (gnnamrvecroe ,rrn crathqecroe)1 Eatt npaBtrnor He BHBHBae?

sar?yflHeHHfil .!o oop,oaHne oJler(IpocfatlrqecKrx cl{r, AelctB],Dqrx Ha

nJIeHftLlr - AOCTaTOqHO TpyAHaS 3a,Aaqa, eCJIr.t np[HfiTb Bo BHllMAH,le

SreKTp4qecft]{e npoqeccbr B A],loneKTpHRerMarlocTb 3aSopoB Mer(Ay gneET-

poAa.Mr, neo,lHopolr.Hoc.rt{ r{ taK gatree..[on-ptl{Moefb npr6alrerxu< nog-
xoAoB HlGAaelca B conocraBJrenrlt c i[rsfi,{ecrrflr oftcneprMemou. 3gecr

r35



ru;lr{qHa c[Tya:I[fl , KonAa QxsHqec KHil oKcnepxMem orHocl,r?enbHo AeEe B.

Ctorurcra u{cneHHono orcneprMeHra rar[e HeBHcoKa npu narnuru oQ-
'IentxsHrD( r{lrcJreHmo( MeroAoB pacqe'ra I

3a\qaq MaTerratHqecKono MoAerlrpoBaHxf B

MoAenH. Pasynnue noctaHoBxu
nneHorfion oneK,[poMexaHrKe

Qopvyarpona;rrcb B pe3ynbrafe B3arMogefictanR qxcreHHono r Qrsrqe-
cnoro grcnepruema.B prp.e cr] {aeB 3To no3BoJrr{no He foJIbRo rtpa-
Er,rJrbHo orMcatb [oBeAeHne 9JIeMeH?oB KoHctpylfisll{r Ho tt ltonJ lltb
6aHsKile K o KcnepnMeHTarrbHm, KoJrfiqec'r BeHHbp xapaKtepilemKn.

OctasonrucR Ha Her(otopbD( oco6eHHocrm( MateMatrqecr(rx MoAe-

.rer. ,l[onyctlrB, rrto MlrKposaaop Merqy oneKfpo[ar!${ ruee? neoMefprqe-
cKir u;lea.rrnuf, BttA, MH Mo)reM cJqecrBeHHo )mpoctrlTb pacqeT oreEr -
poc?arnqecKono noJrE npn nsBec,nHo[ rox rnlpaqnx onerfpogoe. Qqnaro
ffpu eToM coxpaHfie,rcf, ruIaBHoe KaqecTBo fiB,IelMa: MaJIbor nepeMeqeHxel
rureHoK c oot BeTcT BJmT 6 Onb[IXe ISMeHeHI{a oJIeKqpOC"aSrtIeCKr4x Htil?y-
acr. 3ro ilopolqae? "eiurbHyrn HennHenHoc,lb B ypaBHeH[E( paBHoBecra

nireHor H ncK,Ioqae.t "tpttu4albHHe" rqrreuu aHaJr!{oa. 9rcaeHHue MeToAbt

.Ecrlflfor yt{xtHBa,lb BoSMoxHoc,lb nofBrleB{n MHotecTBeHHoctn peEem,ril B

paccMaTpH BaeMux g.qecb Her[Hef,HbD( tq)aeBbD( SaAaqax.
Tar<, pemaa sq!,aqy cta?nxEt Anfi oAHoil lr aofi fie pasHocttl noreH-

lxaroB, Mor(Ho JrxaSarr Aae 6opr'ru paBHoBeent rureHrr,t (ogna lrg Hrx
neyctof,rnea), ecan pasHoc?b noreHq[aJroB ardpaHa MeHbue Kpnrnqe-
c'(olt, H3 EecrHoil, RaE "Harq)fifem{e epdatuaarcran. Ho gaR pagHocrfi no-
TeilIraJoB 6oasue Kpnrnqecftof, ctaqr4oHapHoro pe[reHxn He cyqecfBy-
et eoo6qe. B sagauax ,qHHaMuKr noflBJlrercfi tnq)onoeoe" gHaqelfle pag-
Hocrlr noreHr.0,raJroBr BqeJrnoqee o6naclt roae6arurfi oro.tro )rctofrtu -
nono etautioHapHoro cocrofiHila. C anaronnwonrn e@eroar,rr MH c,narnn-
3aeMefl rIpH i(aTeMa?rtrecKoM MoAor4poBaH]rr,r B Apynrx o6lacrm< ecte-
ctBogHaHl,rt: teqp[t "teruosono" BgpHBar MateMatnqecro{e MoAeJu B

6Hororl,tl,l, MHor(ecrBeHHoc"b ctaqxoHapHE( cocrof,Hrfi B MoqeJr]r xilMt{qe-
eroro peaKTopa, HernHefinue roae6amna tt tar .u,aree. Monno ordett{rb
aroyarbHocrb npo6rleMbr MHofiectBeHHocri,r peuem{f, HerxHeftHu( KpaeBbp(

saEaq MareMat[qecrof, ipusnrn B Hactorqee Bpeus.

Paccuolprw nqen wcrexHoro peoerfl, nogo6ntr gqqat{rnpe&rffieH-

n1m e aa6oparoplrn r{ilcJreHHono nccneAoBaHl/tr MoAeJIeil a ilmgrre n ua-
trnHocr?oeHxu firrctrl;/ta riialeuatrftn, Ha [pruepe gJre iqpoctarntrec KoFo

qp[tfl(eHxr uer,r6panu. Kar 5e otMeqaJlocsr B ]PaBHeHxl{ paBHoBecnfi

Ireu6paru rDncyrct Bye? pas Hoclb noreltrS{aJtoB - napaMetp r ol B€'!ct B€H-

HHil sa e yr(eerBoBaHre n MHoRectBelrnoctb pemeuil. 0ra3aJlocbrrno eenr,t

e Qopuyarpoare 3etAaqx cwaa'rb aallaHHtor He pagHocrb notem$aJroBt a

t16



MaKCr{MaJrbHHfr [por]r6 MeM6paHH, ?O B 3.!oM cr]ru8e ECerAa HAltqe|lcfi
TOJTbKO OAHO pemrIle, BntrDrrafi }l coo1B€'.tttBl'DqlD pa8Hoctb nofeHrsra-
JroB. ilpn elom paBno[paBHo ctpon"cn KaK ]rctoiwBbt, far n He]re-
rofirlrsre perleHrar B toM qrcJre r peueHr[e c retrlt,tqecftof, pagHoc,rbo

noreHrpla,roa. Tarcru o6pagox, ga cqetr an6opa HoBoro naparaefpa gqqa-
,s{ (rar uu ,Jygem roBopxtb, ga cqer napallelprsa4rr) ocb rs6e-
lf,a?b .roqEl IIHf, f,BJIE}Mf,

noctaHoBKr{ 3qE.aqx.
l'ia.rvtetrM, qTo eAlrrc?BeHHoe peueHue gqg,atM o "Tenaoeoxt BopH-

Be HMeeT Mecro, KoFAa 3a napaleTp 83f,T8 [eMnepat]@a B rIeHIpe co-
cyqa. B 3qqaqaJ( o nearnefixrx ro,ne6arun< qacro oraguBaercfi noJres-

Hbil gaflaBatb MaKc]rMaJrbHyD alrrurtar]tr,y. ]luenxo tar 6ulr HccreAoBaHbr

Koae6arg{a rurocKoro Korfl,eHcaropa s naSoeoil cpeAe c noganxnof, ryo-
ueryrouxoil nneHron. Hnorga rqlr rrxcneHHoM analrse MHor@TBeHHoctr
pemel{{n HenHHef,Hoil q)aeBoil sq[aql{ qprxoArrcfi HecRoJrbr(o paa MeHmb
napaueexgaqrao. Mnorne flocraHoBKr4 sagaq rIo nneHowtofi onerfpoMexa-
HrKe r cnoco6u rx qrcJreHHono pemeHr,!fi [pl,tBeAeHH n pa6otax [24-32].

3<p{exnnaroctb wcneHHoFo MetoAa pe[reHtrn "napalle?pn3o eaxHotr"
saflata,r Hari[ q@THnaracb sa cr{et t,lcnorbaoBamtfi MeroAoB cnrallH-
Qfrryn npn .q,HcKpernsaq n Mo.qer[,I.e. rqu6lrnerura HearHefixof, Auo-

wroMepHon erc?eMH Tpsncqeq4eHT-
HbD( ypaanexxfi. E nocaegHen )me rpnMem{MH t,tgBectlHHe xrepaqroHHHe
[porIeA]?H flrna r4rocroil Htepaqltr ar6o uetog Hrptoxa. 0tclncteue
Toqet BetB,teHxfl peltteHxil nogBorfier nonyqatb qlcJleHHoe pemeHxe c
norpeEHocrEo nop4Ra anqpoKcHMaflr.

Taxru o6pasou, c rureHoqHoil onertpo*exarilrofi cBasaH pfl, t{HTe-
peeHED( nocraHoBor aqAaq Ma'reMatnqecrofi tprsrrx, AJrs lrceneAoBanufi
Kotopro( notpe6oealncb oprr[Ha,rbHue qI,tcJreHHhE Mero1ur Hatre:lut,te rp]r-
MeHeHr e I B Apyfr.rx o6racrrD( MaiteMatnqecropo MogeJrrpoBaHrirr (Hanpn-
Mep, KaTaJlntHqecKrx pearcqni). Eqe 6onrmra nmepec BEtsHBaeT npo6-
Jreria onrcaHrf, cpeA ng oJreuelFoB IIJIeHottHoi greFlpoxexanxril - ra?€-
Ma?f qec Krx uo.q,ele i rornarclHrD(,q, Br,rna?ere t.

Jlxreparypa
I. EPEI,{HOB 3.8.i ItOCAFEB n.I. O11nopoaarre yurlBeDc€urbHue cilc-

TeMH BbEoRol rmorsnogite,rbHoc.r[.-Hoaocr6itpCn: flaSrra, Cn6. otg.,
1966. - 308 e.'

. 2. Iflfli0B B.Ji. Hercoropue rpe6oaanuf, K otrelreHTa.r,l Buto{cJrflreJrb-
HtN-cpeA. -ts m. : fhnaacarrearxub crcrerm. T ;u l-fi Bcecoosnofi

5:r$l6:,rm no Burt!(cJrrrerrbHLm cncreuau, aun.5. Hoaocn6npcr, 1968,

L'7



3. trffnOB B.JI., OA.@EB CsH. [4enouraa oJrerrpouexax]rra
KH. : hrqxcJlr?e.[EHue-cf,cteuu. htrr. 58. Buralcaxleatrie crcteun
rpo6reuu o6pa6otror rt{opuarprr. Hoaoct6rpcri I9?4r c.I00:II0.

_- 4. _nE_lEPCEH_8r9. Kpeqrmf rar nexarsrqecrnil natepra.r. -IIMOP,t. 70, D 5, uaf, 1982, c. 5-49.
5. IRTJIOB B.JI.' KOtlfllll0{H B.B.i nqTAn0B B.C. [IaeHoqHre eMKo -cfHHe c"p]r(!ypH c naralgu o6uqqorl -B nn.: Mo.q,erlpoBaH[e B IIJI€-

Hoqnon aJlentpouexaHnfe (tErrflcnx?eJlbHbr crc?eilbli sutr. 84). Hosocr-
6rpcr, I9BIr'c. 33-53.

6. A[fn0B B.JI., [Oltt{rc{H B..q.flI0tAII0B B.C. Crpynrypu ll-r-AJl
c noABrfHrDfl{_rureHKaMr{. - ts KH.: no[eJrrpoBAlue B ryrenomroi gJreKT -pouqxq,rlorre (Bmnrcanreasnne cncrenri, aBn. €6). Hoaocn6tpcrrI9S2,a. 3-23.

?. trflIn0B B.JI. fiaeno'{Har orercpoMexam{Ka - ocHoBa coatraHxf,
yt{rBepeaJrbHbrK rureHoqmo( [Blrarenef, 0 BhpoKo0 oHepFoeMrocttp. -Birn.: flolelrpoBaHxe n ruenoqnoil srerrpomexaHrre IB,rnntcarleasnue
cncreud, autr. 84). Hoaoen6rpcr. [98I, c. 3-32.

8. IIOflOB hi.ll. Ocnoexbp sqlaqr pasBlrrl,rf, oreMeHrHon 6agu o06o-
lgrexHxror. -B rn. : tlayqnue npo6aeuu po6orotexrorrr. M.rl980r^c.5-
II.

9. l(OHfllllMH 8.8., II0[AII0B 8.C., JiylET M.l(. Ihenoqrue €MKo -
ctHHe ctpyl_ttJpH c oJler(,ryoclarrqecrrM r[prBoqoM .q/n ycrpoficts oro6-
DafieHrf, HrooDMarult t{ MotrvJlf,rrt{t{ eBeta. -ts t(i{.: MotreJlrDoBaHre B rlrre-
koqroil gaqfttioMexarqlri'('BuqnenrterbHue cncteMur'eur.' 84) . Ho socn-
6rpcr, I98I''c. 54-63.

I0. [RT!0B B.JI,, POIAJIEB A.l,l. SaenrpouexaHrgecrlle rrreHoqHue
g4gr4emu._19 Erlr: Burrncarteatnue crcteuu, eMr. 49. Hoaocn6npex,
I9?2, c. 132-146.

II. HATAHC0H' I0JIENPI. Tonrre rrrteF(H e r9nororrqecrcofi ctFyt(-
tvDon B noJrwDoB6nHlEoBbD( verDoilctaax.-B xx.: Ongrra roHKlrx rrJre-
x6ir. Tou 8: M., Mnp, t9?8i c'. 33I-356.

12. II0JIOTOBCHUR n.C. Er,rxoctnue Mar[trHht nocrorHHonc rora Bbpo-
Kono Haqpf,r(emr. -l{.-Jl.: fOH' 1960. - I54 e.

13. Ifl.TnOB B.JI., IIbflHK0B D.A.'XOPO{EHI{O A.A. llaeng."rHue M.Hono-
caofiHrre'eirnocrHrc c,ipyrrlpu c nBMeHfieMoR.EecrroctEn.-B rn. : MoAe-
nrpoBaHr{e a naenoqirbi-q}ertpougxaulxe (BuqucanreabHbe cucteMuf
ehfr. 95). Hoaocu6rper, 1982, a. 62-65.

14. rlfrTJIOB B.JI. IlepcneKrrtBu cosnaHrr tuleHor{Hro( oJl€KtDocr&,rr-
qecKr,rx 4'a'unaleaefi EI.[ nmorof; gHepnoeMl(oelr. -B tttt.- : llpoufrlenrue
po6olu fi rx npruenenre e napognbu xogafictae (-c6opmffi [oKJraqOB
i3cepoo,r fi utoro' HawHo -npanrnqeb f oro ceMrHqp a, r. Ho eoin6npc r ), I98 I,
c. 3oat.

IQ. -(parnul_tpranno-lexm{qecKnn cnpaBoqm[K. r.lI. -l{.: Orguat -rns, 1962'. - I64-c.
16. AEIll0B B.JI.. K0tlflU[0'lH 8.8., IIOtA[0B B.C. Mogern ruIeHoqHED(

sJlekfDoc.raTr{qecKrx oJreMe}froB t{ cTao[JIbHocTb l{x xapaKTeDle?[K.
-B rsl: MonearDosaHxe B nreHoqHon aJlerfDoMexaHrre (Blqncairterb -
HHe cr{c?euC. Bin. 66). tbaocrorq)cK, Ig?6-, c. 3-20.

I7. .[f,InOB ts.Jl.' K0tlrlru0{H B.P.' JIyIET M.l(.' nOTAn0B B.C. Mac-
fta uIfi 3alu,ttEt opfaHoB SpeHrE! ItoloEx,lt€JlbHoe peueHl{e no 3af,BKe
n 35t,II8/29-I2 II?e940)'ot I5 noan I9€2 r.

.B
lt

r 38,



_ _._19.. nrlnoE 8.n., roHfI[0{H 8.B., JIytsT u.H.! n0TAIIoB 8.C.,
IILflHK0B D.A. Ilpornaoocaenaaqee rrctioficlao. Iloaofoilelrnoe DerreHre
no saf,Br(, l0 UW:24/?[,-I3 ( 154248) tn 2I arpean 1983 r.

19. tEtll{E B.T. Qlemprqeqrle Ko}uercalqpu. }lsgarure eerberne-pepa6otaxxoe. JI.: 3neprila, 196S. - 592 c.
_ 2q. [y9I,lHqg[^P.C.__BrcoroBorbrHHe nunyJrbci{He KoqreHca?qpu.JI.: 3ueprr,ral I9?3. - I?5 c.

2I. K0rU(08 9.H., UOO{H A.[r- Saeglprq@Koe c"apenue lBepAHx
Arorer"prroa. JI.: Onepma, 1968. - 186 e.

22. nOTAn0B B.C. Borrr@pqAlue xapgmeprcrrnr,t eurocrnbrx crpvn-
T'yD rueHoqHofi grextpouexararril.-B rH. :-ilonelrpoaarfie a naexofrbn
gllgtpoue1ary4e (BnucJIr{?eJIbHHe cncteuur'.aur-. S). Hoaocn6npcr,
1982,'c. 24-53.

23. E0tlfllllMH B._8. lgurarcaqra criur B rureHotrnbD( eMKocrHbD( crpyr(-
rypax. -Tan xe, c. 54-6I.

24. OA.@EB C.tl., JIyNbfH0BA P.I.r IXEIOBA K.B. Pac,pt c.fa?ilqe-
crrx napanelpo e uqxArurt{ecroil uoAerr rureHoqHoFo grerTpoc,fatnqec6o-
ro pe.ne. -B rtn. : Brrflcnrrentrue'cnc,leuu, Brtrr.40rHoeobu6upcrrI9?0,c. 3-S.

25. HOBP0POAEBA JI.3.r OA.qEEB C.[. flccaenoBaHre nearxeilap< ro-
le6arul crpyHH nog ge@1Bx-e-ri cocpeloaoqp4lrbo( cr.r.-B_rH. : hwrcJrr-
.[eJrbHHe eubieuu, aui. 56, Hoaoer6rpcr, I973r c. 84-100.

26. QA.@EB C.ll. tlncaexHutr MeroA peoeHufi oAHoro xHrerpaJrbHono
JrpaBHeHxs tl,lna I'aMMepulTenHa B cBf,glr _c pacletoM xapaKteplc[t{Kr
ITIeHOqHOnO onertpocTatrqecrono peJle. -B ItH.: BbtqrcnntenbHble ct{c -reMui BEn. 50, l-foeocu6rpcr, 1972, c. 3-29.

2?. K pacqety paBHoBecnf, yfipyrrx_KonclpyxtE{Rr ncnoJlbgveutrx B
nae4o-gtroil..iaerrp6ybxarorle /l(r(4?riea 8.C., Jlyrr'eaoaa P.I.,'Qq4e -
en C.ll.. lllae,qoah l(.8. -B KH.: Mor,eJrxpoaartre-B E,reHoqHon 5aextoo -
qgxamrre (BuwcauteaDHue crcreribl, BHn. 66). Honoer6rpcrrl9%irb.33-
60.

28. JIIGflHOBA P.f., QA.EEB C.l,l. 0 qrcJrexHoM pereHxtt KpaeEotr

iflTrOiffiannofl 
c eaOrtpoctalrqecrl{M rpulmremen ueu6parn. - Tau

29. H0BPOF0IIEBA n.3.r n0tmOB 8.C., 0A.@B C.l{. 0 grxanure
saMHraEnf l{ pasuHr(aErr[E EoHllaRroB rureHoqHot! oJlex.lpoclaTrqecftono
peae. -Tan rE, c. 4I-I0t.

30. A0POH[{H B.lI.r JIJNbflHOBA P.f., OA.EEB C.l,{. thcae}rHoe n@t-
poenle Bcex peuen{fl ttpae_eof, sqAaw Ais crcrelru HertrHef,Hril nrlffie-
pems,ra,rbHbD( ypaaneraril.-:9 r!i.:')leloflu cug[H4yHtrrrU[ (I]rqiicar,r -
ieaurue enclbiru, am. ?2). Hoaocn6uidcr, I97?, c:99jII4.

3I. OA.$EB C.l.t. 06 o4errpocta?[r{ecrou rpxrm[eHrn nJreHoutof, ire-
TurJrncrpoBalnofi remH. -B rx-.: Mogearponqryrb p naexorrron engxtEro-
uexqrurgi (hnmcartanbrGre crc?euurl autr. 84), Hoaen6rqrcr. IgBf ,c.64-73.

32. QA$EB C.11. Pqcuer x-qparreprcrnr uxonoc,nofinofi ruexourofi
eMKocrHof, c?ovrc!1/DH.-B KH.: ilo!.errDoBarMe B rrJleHoqHofi oneftmoMe -
IqHure (Butrrbirt6iDHr€ crcreud, auft. 95). Hosoo{6rpcr, I98{,c.66-
78. nTirll#p: 

tfrl-[3x;""o'
I39


