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EIIrcCU PASPAB0IIO| IAl?!.$lHO( I@IIXJI'TIPITB

B. f .Io,lmnrB.A.Pathru, A.C.IsArq[cri

I.BBaAeHxe. l{sBelrot olqpnqrc rqrlx orncrf,r EF-
slllu oallret se aulofirrqe fi|rlra$, rool'8Fr: lorrporyor1trrlaf,
Pa4rrtaqir l{uraft)PoBr noDEtrne yPoBlu llvlFllLno taEia cf,c-
!!er. lrua;rsrurf, noA,qqtlrs f,orr rsiopo!. ltuponporpooaraa par-
sarnri rDslorr6t !rcrqFitb !trDtpcc ro.ErElxr 6ratlApff, mrHory f,c-
lorbso8aroD Ear soaflr rc?el, npqlocrrurooa armpe4Do, rallllt-
ru [I]. llo c!r,o Hal[rcaruo f,oxfirr"olpB Ha f,al8e niPotlorlarlq Aoc-

"arotIo 
qlyAooxro. C no$[dtrrcr ypoiu stqllFrrroFo 

'r}Ira 
cBrsafir

r{onotorcraurD paspa6ofi(I,Harmrar c aBtapaflof (mrporporpaucofi]
paa.uoar[or orAaruru IncracapyElrl rs[a Dtpo(rro ypoBHf, Ao ntr'R![-
q*n EorHoFo nogo6xn uopor.o x E[OflporfioFo EssoE [2]. Ulo o6-
Jrgltlnar oqaary rou raE f, Jdttr?tcr qlxrqocc a, aunrranrr. 0n-
r6no oF.ral,laqxE crcrar Ha rorrqt*mfi rglG B*otorlo lrpoEts rry(Bo-
IUrr f, rorQriqro 

"FIGlE|ln 
c AIIy!B tsuroB Eraro ualor nq[@ta!ou-

ro o(ftemram.
Auulnanar oo114elara iommfiux rDllnsyraeraea rcnorbsoBaHre

Ir64a cIElcrB. 0!o - atrtr8lf?lrE crorfl, amalrElrlo lEa.BaoBarf,rE
cEcroBE ctplllrll,pd, accoq]rafliBmr nanf,"b, 6Ectpef, 6y{sllra8 m-
rmr. Il;xronanra armalrfitrr clenoB lBaolrret 3ran cmrtaxcxrrecu)no
am^uea [3-5]. lmraluan r lra.r*seqtr crucroB - ltro6rce clrAcrao
o6pa6otrr taicralo, ir{oF.rr$f,, xrraqOI crnciorlm cqynryry [6].
tla.rrue du4nm 6Jtapa rap.f,roFro ttra rD6oFo xerogg. lladoaurlr
ncpfienray cBrsuBS! c rcrDtlgoarr €r acco$ta$tarrol nari[x - rtrt
Jtcr@pan tr c$rlarcxrlcroro arrarrsa Flr oprltflsartrx cl{rr<lno rrr-
@pratromrom rDxcla [8-I0 ].coprrIDEE UII x crrBorEon o6Pa6m-
n [I2-I3]. IIln orox, rrr trlanrro, pasxcptr A3V nora,FaDtcr .qoc!&
rotllo 6orEho .
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B Hacroqe pa6ore Epoqecc KoMrrtrltaqm opnaHxs3rcrcfi Ha 6ase
cpaBH[TenbHo He6onHlofi no od:euy, Ho AoBorrbHo cro)iHofi no cTpJ,Kry-
pe accoqnarnBHofi IIaMsrx (nont{Ko-safloMr.rHanqei cpegu [I4]). iia oc-
HoBy npI.I paspa6orr(e arnaparHoro RoMn[Jraropa flpxlrfira cneAJ4oqas
6roft -cxeMa cneryslrnsrpoBaHHoro MarplrqHoro flpoqeccopa (ple, I,a).
34ecr M - oflepaqronxaa marprqa, l]dl - 6y+epHaa naMf,ab, yy - ycr-
porcrBo y[paBJreHlf,! i'C - ycrpo il.crBo conpEieHra c onepa{xBHon IIa-

Maqt{efi c C[1, 5 - urxa pesynbrara aHaJrxsa, 6 - E]rHa Hacrpofixft,
?,t, - uxHbr o6{eHa yupaBrfloqfiM]r cl,(nHara,lot c ct.lcr€Mon, I - unHa op-
raHrsar{!fi,r BHy"peHHr{x rpepHaamf, .

o(rlaKTnBHoc,rb atmaparHotr KoMrlxnflg{r{ xapak{eplgyercs AonorHx-
teJIbHHM[ XsAepikaMr{ Ha o6op}troB8Hxe IIpx SqAaHHoM noBEUeH[]r 6EcTpo-

Ae crBnf;.KaK MxHxMyr{, 6y0ep (plc.I,6) co,qetr0o{T ABa cnofi - 3anpys-
u EII r eunpysxn B)2. 06uen rH{Dfnaqrlef, Me(qy nax(!,brM cnoeM 6Jde-
pa r1 Matpr{qefi fipor{cxoAxr aa oAt{H Tarr. Bucoraa s,@xlrerccrb Mar-
prqlloft RoMnruIaqxr AocTrtaeTca IIp{ ycnoBrl BHtrEBt[{aaflxfi BIEMeHrl

o6pa6orkr B Marprqe x cym,iapHoro 4)eMeHr sarpysrr n arr.pysnr. IIpr
STOM EpeMA nodllnnfqt{l{ Orq)eaeJrf,ercs Tor6ro o6MeHoM c 0ll r.r paauepu

Malprqu Hcrl36uro,aru. Ilpo{ccc uof,Ho ycrop{ab, ecntr qacfb rrtrDMe-

tf,]moqHon xHQopraqnx He oTcBralb a ol, a xpamrTb B AorroJrHr{TeJrbHbrx

6ytepax 803,... ,Bir., .. . .
B o6par.rexra oflepargorraofi Mar1r{uu BxoArr p4q trelrcrpoa (cu.

prc.Ira). Orfi rpetrHasHaqeHH ArE MacrqpoBaHr{fi clpor (i{J) tr cror6 -
qoa (,!tX) uarpr.rqu, ylrailarorr o6pa6arEBa€Mono 6af,Ta (yB), xHAxltaqt{x

peaynbraroB oflepawit (Ptl), xPaHeHxr fto[oa cPaBHar f, xxx samcl
(CX) r gs^aar*aao orAe,rbxrrx crpor (Pti). lluerrca AononHrralEHue
penxcrpH Ars oprannsaqnx cgarroa (QiI, CA2) tr xpaHe fi ]rcJIoBHEo(
uacor (YMI' Ylil2), no:ry'ralrytxct E npoqecce MaTIMqHon o6Pa6o1ltq.He-
o6xolxMbre aHarn3u pearrslmrcr B pertIcrpe t!{ (qA2).

C pa3pa6orrcfi MarpnqHHx Roimxr.mopo8 cBaaaHo pe[reHlre ps,qa

aa,qau. B xx qrcre: paope6orra f,gura HarEfcaH[r roumrnf,ropoBropfieH-
rlpoBaHHbD( Ha MaTp[.rqH]D arrnapaTypyi paspa6orEa alroPrTMa MaTp{q -
HoF roursJraqw{ B qeroMi onpeAeneHxe Hens6lIIoqHHx pasMepoB 6yrlepa
n MaT1)rlqEi oqeHfta giloersxBHocrll ]iarpfirDrDrx RormxraaopoB; cr{HTeg
onepaqnoHHofi Malp{qE no saiAar{HoMy cocraBy npoqetrlrp. B clarre sa-
MeqaD"ct EosuofiHue rroAxoAu tt pe[reHt{D gTr{x 3q[aq Ha [IprMepe pas-
pa6orkr armaparHoro rpaHcJrsrope c Egra€ Acce[6rel]4 EC 0Bl{.
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2. IlpoqeAypu r arFoprrlr Rornrtra-
q r r. tbmrrago B q6Jror r.cno lnccrmtf,Batb rax flpoqecc n1ro6-
Pago8stnri !a6rlq. 0co6dIlo aro oflDcf,rcr r nlDrparaelai

npeo6Pasyer aaq&lrlD radrllryHa raE(ax rarsrtono ylroBsr.
(xqton$D nporpato.!, Ba taEltc nprFDrxPoganrt) o1r noro4r nerom-
pu( nocroafitrr $6rrq (ra6angr torordflreno( ttq[,oB onstnq.n r Ap.)
r ta6ang c@laBrtouc I npoqec6 prurr4ax ( m6rrqu cnroroB r
.qp. ) , B pByrb OJq,D "adrhsr 

(lra lItrD npoFFro$r). ABa g nora-
ouDas! r q,ro xa rmlxlllon annlpesypB, cnoco6Hon BEoJrHi{b oyflnflr
arcol$tgfxBllono mrcra, ttToHrt, Stlucxr cAB[ra, IrIDclo,E]{o rolxra-
cif,a on6lnl.[m Hqa raclalor. xolDoo posrna!,Drcr ocroElll6 onspalFx
HqA Ta6tnqa[. 0praro ylo6craa Harrrcanl.i ro[urr?olDB r clperrS -
roc r troBEnoorD ro( aiscrmaaocnr !pa6],D! pospa6ot 6orec ctre-
rsarErrono cocfaEA qpqqAlD.

II;: stox mo6xoAnrc !nr*"t
Hccroarro oAfloEpcrrlrD o6F6atHBssru llpoArdo n rgxor,Hoi

nPorParor}l cocraBrof 6ror. B cray olpd rDrut PasrePoD xalpnlfl
6roru o6pa6afirBetca foanonrm.

Eommxcrro rguroB npoFparrrlneaua ( a ?or rflcte t{rux
Accen6repa) xe {ricrplat notcolne norel. Ilootor.y qac oAtono
norf, MoFJlr oiasatEr I FsHtx o6ps6atrBemtr {par.t.cxmx.

llqoAlran nponpalra rrrcor cxrmruqD ct?],mJrpy. llosmry y1o6-
ro q)om$r"E rD 6arlrH!,D o6Pa6oiry. 0qroxo oaa He AotrHa rcxrDqatb
o6pa6otE{ itarprqE kaf, qAraFoFo rt6roro.

llacxr a cneqramsxpoBarqox )raigrroor. npoqeccopo (cll) crFat
,q|[a BlqoreHxr o6pa6atuEsaroi lll$op.al{lr. Jlorrqecnoc nPao6pasoBa -
r e xacoB orlp3Aolrsr rD nont{f,y o6ps6orE{. llooroxy nqqo npeAycrct-
perb lao6Hoe orucarqe A6rlcfBxn Hq[ xacf,8,lo{.

llorHuf, c@raB nporcAyp Cllll-xorru:Imo1n c satra Acccr6lopa EC

CBll nIxBeAeH B ra6.ulG.ocrroBrlrotrr cpqA,n tro( raro[ca ryorlorypH f )-
noBr*lno cABxFe rr ctrrpar r ( npoqe$Du 5-I3). lbrporomr1tu o6pa,6ot-
m xacor ( npoqqNrpu I7,I8) noapaeor sarucuBarB .qsnca i nqA xec-
rarn B BrAe rorrqacrn( {opya. fua c@laBr€totf, npopparoot Romulf,-
wr{ c ]lcnoJrbsoBarr{ox BBqleHHHx trpoqqA],p paslE6oraH llpocron tgtnt
oI[{catfli.

B qarox, xarlxurufi Koltrunf,rop - sto roxtrJlgltc rg nlDrl]axxHo
qacax, BEronHrauotr Ha npoq€ccope ocHoEHo[ uBl, ll wfiPonPonpalo.rlofi
qacr[{, IBa,rfiSoBa]flofi Ha lrarPrlt[rox nPoqeccop6. Heo6xoggtrocrr raro-
no pa3n3n6H1{i BHgBaHa crleA)mfls{n.
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npoflBopsqr6 raqAy 6rErpof, o6pa6o{Kon r clBEHr.Isruto rq,q.[eH-
not lalPygxoI orpar qBae' l(gyr 3qAaq, lto'ropHe r6Ho o(Harrkano
pqlarr rla xa'lrl[rox @oqeccop6.

,[.ra rparma Bce, Epor.dyrorEion ftr0olxaqxx, noifirc 6ldeparne-
o6xoApa onpqlotrar[ruf; o66en onq)alrBrofi n BnaHgn nallrtr.

0pramaarp:a .q,oc"lma r yerlDic"Dara BEola-BEEqAa rpe6yGT coo"-
BrctBlEqaro rrlDrparaGoro o6€cneqeEis.

ftergrpoqeccop tDrtsrca o$mr rs BHi x ycrtrDrblD [a[f,HHrpa-
6orm nq,q, mE?poJrcr. nponpatoItol qacrxr roropafi a(o,Urr B cocraB
otrpal[romlo[ cxcTeu kar oaHa xs cxcroxHrtr o6pa6atusa!4,rr IIpo -
ryalo..

BaqAaue yrpJmlcrflq onepaqxtr HqA r.8aftarr nos8oJlxro citsp.y -
JrxIDBarE 6roElu[ erroFrrx pa,6orH rarFrtfioro qpoqrccope (prc. 2).
,[,ar yayrneun sorracoBaHra apcxemir o6ln6oru tr o6u6roa Bcr o6pa-
6orra pasAoraHe Ha rrIBlBaIxre$H),D, o6matsr6Hlm, :i,qJq|D x sa-
ltrDrItctbHltD .

Ilponparoaraa qacrE Brlronxfi€r arcner€Irctxe {yrnc4rr f, fi;rm$x r
cBrrsaHrura c Epranorr ncP€Aaqcfir coPrtrPoBioir rrrlbnalcPqllcl x

QoparloBa ax rarc[BoB ro$op.sryr. B AaILHofuer ruIarflplmlct ocRoB-
HE wr[rqrr xdrponeHop6rrx 1l coptrrlb8rcr lpaJusoBerb Ha xarFll[lor
flpotlcccoF. 3a c.rr ar[loradr.ra ocHoBH]D( Qymqri roxrur4m Ha rpo-
qacoopa o&ax tll)orpamfto, qacur cyqacrDerrHo ],u.Hrlllacaca m cPaE -
Her@ c nofilocih] nponlnrarHrla Ealga$rcx. 3.Io momrrar cHrsltrb Ko-
Jrrqcc?Bo npoxoAoB ?paHctrd{rx n sacro o6Peqd f; r Brl.oH8f, lrartlr.
0prarusagn qbqacca Eorrrn qm B qa!d. rrecrgipyel. Fc.3.

3.Paeuepu clfl r oqcHra o{{6[!rBno-
c r x. ftnxn narlntIlofi rtomrrE{m, no ycroBnD r onpaAor.f,ercf, src-
Jroi{ o6parEr, v r orDIE irHoi nax8r,r. BcI rela V aaBtlctr or o6Dc-
ra t xcxoAnoi Eponpomr x rucla crpor r 6yr!cpe. B o6qcn cry. 'r

T(r,d =eE +B!+o +o.
l!

SAccb arDrc n D - Harocopa clsrncttEnc trocro.Errs' xapaf,tc -
prsywa roll rtpya[q,r rpotToory. Ana.rrs mrealrar!, qro xcuorb -
soBanrc BBq[aHrI[ npoqcAyp nF ycJroBr[ [ r{xHmon PsarxBsr[u aa-
rc B c,qruaa E1 nFlsnrr r cllIactDctoioray clmalar V m clraBltd o
c ItofilocrlD [poppa5fiof, ro[u.!a$6fi. nF olor !!lz + Btr >> cr+D,
i a gl0. I1lo;aBoAmarBHoc"b srtlltlloI trourural$x ro roroFot onpc-
,qarcHa BaJflrmro, r. Ectr ocrora,rrr rtpqnmrcx"b, .tlo Br6op r =

= I0-3) o6ecmqr noDrucrflc cropocrx rrlx[rsurIr, B cIEAnca, xrHx-
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MJru Ha rropqgof, no cpeBHeHno c qponl]amtrm{ Bapranror. Bu6op axaue-
H$fi n> 20 ne 4o.uror ,q&!b gau€cnono ei$erra B o[oM ct{Ho,,Ie npr
N s 1000 n norer 6ult npolprroBaH ?oJIEro lpe6oeameu coBueqeHxa

Bp€MeHlr o6pa6ocrr r o6renos.
06pa5orra orAeJIbHbDC Spanuertoa lttrQopraqun B Marp[tlHou rpoqec-

cope il.q,e[ nopqr{fiM}r lro ro crpon, rosn.Ilpor?aMMbr o6pa6omr paart{q-
nur {pamenror a o6qeur cq ra€ o[nrqaD$ca r{ MorJr[ r[tx Iro pasHuu

nyrm{. Heug6nro*roe rmcno cspor Marpqbr !o Moirao Ha}lrtr rg JrcJloBr{fi
coruracoBaHtra Bpeuear o6pa6oru r o6Menos rro MH(ilectBy $paruemoa
tj) r nyleil (r). Ilirur vl(n) - oGeu ororilareJrbrropo pesyrbra-
ra o6pa6olrcr J-no $pe,rtrcnli no l{y nl/rs; Bl'r't(n7no) - .uc.ro
noBropem{fi l-ft qpoqs$rpu npr o6pa6orre j-no fparuema (nopqrmar
Eo no ) uo l-y rryrr ua n-u rrneltror Jrtracrre rporpemoti rr - o.r'-
Hocf,ralrHoe (ro apexcru o6paqoun r 0[I) spcr.E BunoJrnculrfi r-fi npo-
rIeAypH. Tonga ornocnrc.ltnoG apcxr o6pa6o.rn J-fi nopqu no l-y ny-
.!f,

rl(r/ro) = s p!,r(r/no)r.,

Fi"(dro) = I pi"''(qAo)

AOTf,HO JEOBrCsBOpmb ycrOBrD

rl(/no) s [vr-r(r) + Bl/92,

vr-r(n) = rrn [vf-r(r)j .

3gecr Srurcuo, tmo o6paqcruc r Ol qporcxo[lr'l cJroBarfl no 32 6nra.
Tencpr uoirro saruca$b cxctery peBHcEB (Jrl = !-pr...,)

tE E plrr's(n/nj,t)r. = 1vJ-r(n) + llr-f/g2, rc$,2,...,yrr,
tt

rg,e kJ - cyroilaprce q[cJro nrnchtrx JrqacrxoB [ponpar{Mtr o6paSorrr
J-no Qlnruerra, vo(l) = o. Heo6xognroe sHatrcru{e Lo onpq4oreHo
coorHolreHrex ,/ts =.o a nar(nj,L), r=1 ,2 1.... Ec.nn AJra Herofo-
pror J r.r I coorsercr"pqe"'$r"HcrBo Herrbos JEoirrerBoln"E Hrtra.ftro,r

.j t s!, !ocJre.qJeryBeJrxqr{rl r rr rroBroprrbrrpoqecc Bbrrficnerufi.
3a ocnoay rrpt,r orIeHKe o(ffierrreaocrr,r MarpltrHofi norfirilnfiflrr B

qenoM Morryr 6urr nplnaru, HanptMep, rarre coo6paxerma. Ilycrr uoa-
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]to6 ICrIDq6XXC npolF&ps ruIrEEr r! qlrra pa6o t cxcl3rH .qasr
orHocxte.rDHHn EtMr?[[ 8o Bpclaau o6pa6omol naf,cia sqlar f,, I]eBHHn
B CpqAHdr y . flpx rcmrDsoBarflr ralFt[lono npoqcoca 3$or BaI'p[
cumaatcfi Ao B.rxr[HH (1-d r , FAc o - onocrfcltBnoe Blxrx.a xar-
prtrio* rorrflaarm (uo olloocrro f, lponFtxtor.y aagramy). 06osro-
rull: t - [q)BoHaqa.[EHai ctoai)gtb 0BI ( BrDq8s crorx@lb tI|laro.{,
o6crlxrnarna x r.tr.), cl - crotoaocrb 3BI rqn nrrnclr rallrqorro
flporloccar 6CI - orHocn!€ritloc qnpoFr a clorroqll. ! - cto;
orlnarocttt. rotopEi! troIrnall. qA$raio$r a o6oa cay.ra*. 0ror -
xoctr I rraca xrno|oFo q)a|erfi Cr . qI t C\ . qr > Cr . Cc6.-
ctof,x@rr pdltrrrr qAHoro , toFo ra E!f,c"a sq[arun C = Ctr, cr =
=citE - (1-rdvl. 3lccr t - sp.ra lmorqr Ha xcxolfloi oBI. 3a ro-
rara"€rb amrmraHoclr xcmrlgoael f, ra"Irruor\o npoqecopa npoaaa
Bgtery a = c/c. = l(L+ cr) E-(l-tilyl)-t . llo lolown A >1 .!ory-
qaar 6r < (f-ilr/F-(1-q)y I . Olcqa crqglGr, qt<r A.ra oqAaq Bu-
r6tc,ilttaJtuto1.o xaparrepa, ron4a 1 c 0r2, BE6op crmftox uma aua-
qero{n ! (r..Hl!le 0rI) Hc ontEqAa$.

Ara.ronrq+o otlcr oa r.cxo Bactx r ,qtrt cr!ruafi ronorbsoBarl.rr B

ratrc"Ea atmeparHono f,oxrrralropa orAclrHoi oEl ( ror[&top-rpx-
cra tA), o6cJrJ,B{BaDqcfi oarrcspdalrlo r xexH, 1 s !r s f,rr' \"t '

xal(cnaarl6HH(L - i/( r 1) . nocromry trp: ord
Brfllipu y B noBloeHffi qDf,SBqArtarErloc!tr cficralH, to norasaaaJrb

on = c/S = t(1+6cl )(r -y 111' Snecr o4r " at^, q - oflrccerL
nan r c, cmrorocfb rrlf,cla8ftf,. Brgcx reparclp t- ty'.5 - ms(tx-
r.E6tt sanlXyarr rqrcraarx. Torga

eo = ((1-r) * r% T' f1
lls ycroua gn>l rn* sn < Vrh.
qf, .qsrcx I @rb BaIIttIiHa nocrorIlst. Ilootory frnr'',!

TEE IIdT. iT;l,r, n !h miaaalerr an HacrorDio lrac!r!.
xooamr q)rsraBrr nGluy rEici onpqAardfiaf, cEo6q[,a E6opa an-
mp6n I pouan. O$raro rcmataoaalra oraprluut 0El-rorrr.ratopoo
rMar 6ut6 onpaqAero 1.,orrIo n1r clrErrarDrlo srDoE too(frouaH-
ler sarllysn. IotErnmcruo, trrcrouc 0n > 0 srrEDrG trnory

eo . ,r[r . ,"tr 
^ 

, r; ,)l i.
IIF r= 0,2; l= o.I nF6ullr mryrDa. at <rer .

r / 1r= t1/$'v)
c Pocto!. lk

B or-
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accowartlBxon Bqtqc, rlo qr olor lEtrat npoqqAypa PaaBllrt.rcf, B

rgrrlttcrlD lrirotrpoFPa[sr..u|' no!!rualt r?a6!r o, rqlcrsBoArlerL-
sOCtA qIt[CtOX nollll Ht qa$ragDa ymlqarfla qncra capoR xallrIlH
r 6!r4apa, q'!o cr ar! sooarlrBtDctr BtFt[loro nporlccsoPa x JTEJII-
qrr cro Ifltnpr B qpror. 8o! loraLy qncGrfle rolfto-ganon aD-
tpn CDaAH B AArIlor Cqnl3a CBaSatO C I CIBBIUTSJItIIo yOrOtr Ct!a$a-

Jbnrro-samuraDqa clrra - slo rlspa.rrBrrat .qBynlnas crPyr-
ryIa, rar'q,Hx oral.H! rorolD, cqlcln! rFrllaF{,D llsna.lbrAff xlr -
rrcnri o6pa6allaaaxoi xnQoFaqarrr aBrora tyt) €crl. n1lt sq[aHror
arnolxrra sa,qAraa cEl'cga !aio[ cpqAE cmAralcfi r onpaAe)rel D ctpyr-
rlrlrH cBe3ai, cxc[I ol{q a I aHaqaHxn c[lHaJroB Ha lpa q$( cll-
Au. Aoctalouur ycroBror tra$syerocflr IIIEf,sEorEHom arnolttlra Ha

a ocnoDG iBl,tercr Bogx)rHoc!6 6m aerolf,losto+fl Ha lororc!8. Epo-
qcAyp rprcra, pacrosnaBarflf, rrr npeo6pesonarore rogoa [I5-I?].Ecar
sqAaH C@iAB npoqqnJDrro rr rclloPnpaaar$t EImr3TB{LnlIlo k xcnonD-
3oB&m romio-sa8osnaDqcn cIlqAH coBraclrlo c rotoAor r.pAr{xwpo-
aarono< ta6lnq rcp.xo1oB [I?] nosaomec cpeBru{!3trrno npocso ofire-
srpoBaab l{ctsorqlD crPym]Ey.

B cBaatr c cxHrooox ortcpaI|ttouno xa?Squ oqp& uflrcr paccrrtlt-
penrer qrqoAyp 5-I3 (cx.rafingr).Ou xaoanarcr Eo crcApuu ar-
rolv$lara.

54.

4.CrBrrs oncpaqroHHon r.arPf,qu.
npqgrmHErn coqtrB EporF.qyp x@lo lra[sosatb ! Ha

. q = o.

9-12.

2. CpaBironf,e c cuLaoror trp{gHafa B JmasatrHotr (L- ) 6ahHo
cma6qe. Ecar B d-[ cr.Ixlrc npcrsdro coBn4qcr a (x*os[q[eHre)
n4tr r 3, rnave nelr:co1 t 4.

3. Baot lnare c,A Fa J-f, ctpollx.
4. ClgF BmEo ( sopaDo) Ha I 6an" c aaa€cctIta. B xparlotl trpoF

Bun (!aBut) 6arh cmBara npo66ra.
5.qrq+1.
6. Ecm qcl, B.pcxqn r 2.
?. lbHcrl.

cpaBHer!{a c cruBor(la nprgna,ta Bo Bcex 6af,t-
atD( ctor6qa:r. Forr g J-ft crgrra rr6a rlccro coBrrqq€Hre flpt sHa-
qeruE( Lrln S l. 

= \.-, rl[tr I2, rxa,re nepc:rog x 3.
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2. 3arucr rloBoft rotopra4s B

9; I,...,(r.ro-!,) - npx t0;
..- rrf, 12.

3. tbHEq.
Ilpqqr:ma 13.
I. oArloEPar€rrloc ctEBHotxc c cflratoron qf,sEaf,a Bo ma:t 6am-

nE ctof,6qar. Fcar a J-n crporc rrac! Lero coBnqA,q e opr
k r-SL Sk - r X,[rtr r 2, nrarr nrpdol 84.

?. Clsn npaau (k o+1),... 6af,roB Ha I 6alr BraBo c aaror-
HcBrar qElhcFo [pasono 6alha cro.Boror. q)o6era.

3. Ilcprocol r I.
4. ttoucq.
06pa6oma B lFmlon Glfaa lllcar cnDrLru, rap.tclap, Bq[clct

m6amo. Ilooorry gp Bc?I)oc i r*llf,$l lEo6xo rcBrbsoBarb
6arlnrt. ctpolrm rqN/[ (Fo.4.a). 0qroey l.qpnr coclaEr6t oAIs-
t.clnn, aocoorarxrrlll Baorq[, ra k tqaci' B rclolDx Fa slrs!-
ct ndor Ee tBrarclBo ( clnlrt I) rn rclnaaclm

6a ru: (\er + 1) ,... - g;a
Ir...,(k--1)-snII;

(hrr+1) , .

( f, . 0). EotroBoi Elf,oA 
'ltrtrrl

I!ar[.[IIn cEHar 9o
cllltelS et

((cl) r
Yt
{r ) -cnad! f, mcia.t

I
rqrurrcr, alrr- cqAalnDc aDr.rlle IlIIfi tq6lh

o. ' o.-r[v.,(Elir,.v.jlr,.)vi,(.| ;r,r v El ..,.) v il L
r = 1r...,8.

6arF6 xr[.l$rpystc8 Rone6f,
= 1r. Bnomruc otrepa!0or clEmcrort B r{

I. Lra pca,usary 6rom-
poBEr qlDrra xa aamcr I 6anr'!ot rqrunc oPlslfloyDtca raarr (-u1n-.arrf 

ooA, x EIr(or,E aaatrsa o:,r = r, v gl,r-r. rl.o = oi 01...
= ?. I +:,r+r, 01,, . o.

IIo ydroam, B- raqecrF eraonta mrafl iqllhr ronorDsyalct
crtr porcrun zatlmoHqrru, Dt-dIInruP (Fc.4'6). olnlelxa eFo y(r-

IrBrmqcFo nrqga ( rqga 6roirPoBfl)

v,=vhi, 1=1,...,8;

v'- [i.ir(ol," v al,r) v t"irY.O],r+r v i.irv.*],. v rrrri.ol,rv

v i.rri.i],*., v r"Yrr.t-,r-r].1 .t.
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34ecu r, r rr - MacRr,t J-f, crporo{ x k-no 6alhe, {"!} - uacra aa-
Iuct{. 3HaqclI{a cxffl8.loB Hecrporlxfi A.trfi pasJrntrHr!( npoqe.qJp yr€,saflu
s ra6:uqe (p{c.4,8). Ilpr nocrlmlerorr cno(pormyJrrca C lmaaararb
6anra 6rot pyetcs (qo=O). Ilerony r xoAyre rcno.rbsyDrcfi Aonor-
Hm€lrrHo 2 Tlrrrncpa .qn, coxpaHoru{s Ha gm BpeMfi pa3lDrlaatoB aHa-
ansa e],r, Ql," . Btxonu cABxrs 6arlrnoro xoAyrs

el," = a.rt vei,.-.t*; 0j," = ..." voi,".rit.

QyHnr4.ta aos6yqgeHr.rfi oreuaxra llalrf,rr{ fqeohcr

o. . i"iri. a.., Y i"iry.a.-, v vrel, ld,...,8.

3gea ao = oj.r-,, ." = 01,t..*, .
5.PesyJrbrsrH p as pa6 o r rx. Aarolxu pa6o-

ru CW-rpaxoraropa c sosne Acceu6rcpa EC 3Bl pamsoaan Ha fisufte
lpqA.rof,eHED( npoqeAJD. 06EetI nor)rqarorofi linRponpoFporfrH B HacroJrh-
fto pas MeHbll€r qeM B cJryqas rtr{HruaJlbaono cocraaa n1nqq414l.Il1x rc-
norrbaoBaHrr{ cneqnpoqcccopa lofir{ccTBo fipocr.orpo8 .]cxo,q,roro fixc-
ra npo8parflE, ecnr{ odEe[ Aocqmrbft naflJlrr He nexcc l6tt, cokpaqa -
erc, c II go 4. 06tar rrpoppamrHoi racrr cocraBf,f,er He 6orrse W
o66eMe nporp6mrHom rlleHc.trrmpa. IIpr srou Ha aolm trarlltrurono npo-
qeccopa flprxq,qxrcf, Hc MeHcc 90{ o@ero odrcna 1n6or., qro o6@nc -
u{Baor rtr).6yelroe noBEIcHne cftotx]crx rpanq,ralxr B qeJroM.

Clpyrrlpa cfle$raJrrsxpoBa]orono MalplqHorro npoq€ccopa pasF6o-
taHa r,o ypooHf, {yxqronaranu cxcx. Cxrrr?srpoa&xr txuHAfi cxolra
6arlrHoro crpotlroFo lrqAyni EUC (prc.4,F), paax€qe€roro B rolnlrce
xa 40 auaonoa. llogyar cocr.or,l rs [.i o4nxaroaut ocHoBnbo( fir{€cr (0f)
!r o,qEofi AonoJrrBscr6Hon (Lf), ftoroper cnyrnr Arr non q€crofi o6pi -
6orxr x Ep€ret{Hono sanowHaHra pesyJlbraroB cpaBHeErf, B 6alhe. llc-
norbgoBarss sreraxroB nc olnpatn{ noJurcrropox" n i{ynbrrn ehcxln -
8aHl{f, no Bxqaar roAyrf, nogBoJrxJro corlalxTb rDrcJo ero EHa[loo( ca8-
gen. C,renstG xHaeppeqrx rqfl,yJli - ?00 a.a. Ilp t = ro = 20, u =$,t
x Bu6ope 16 caoea 65@pa Mf, nocrlDctxr xartrqilr ee o6lurenta r
6y[6pttof, ttanf,rx tpe6yercn I@ roprnpoa MC, 732 roprrXpa ISSXJII,
3iD ropoycoB I55Py2, 456 roprrycoa UIE553. A!. qa.!E npoilcccopa
rpe6JEr,q,nr cBoano lEslFqpHxi He 60160 I00 T03 ( I50 x I50 m'r, IS
auaogoa). Jlonoarrrlerlno Hoo6xoAnxo 3nr*m o6opl4,osanxe ycrporcrEa
tcrrpnpoFpamo{rtto yrDaaf,emr (He 6ore I0 lEA) rr cneqraJrbnoFo
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( 4-6arlrHoro ) ceneKTolrrono kaHaJra cBfigr{ c cxcreuofi (He 6onee
5C T33). Taxr.{M o6pasoxr MarF4$brfi npoqeccop B qeJroM Morflo pasMe -
crnrb Ha l6il Til3, qro, He cqrran MTaHtrfi, cocraBrlnel 2,/3 clanqaln-
Hon paMu EC.
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