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AHAIMS [P0[3B0I{TEIILH0CIr{ B[FtfiCIMlEIIhHU( rAltMH I{ Cr{CTEt{

B.I.Xopoueacmfl

3B'[ nuaercf, urporo pacflpocrp&reHHHx AocraroqHo npo[sBo.q[-
TenbHulr cpeAcrBor ttH.qyctprr o6pe6orrx nnifoprarprr. Xapaxrepnu cra-
Jro n ro, qTo rallIHH B pacmpeHHE( r{ r.}rHr{ralbHtD( KoH(ptn]paqrlsx
(npoqeccop c narstbD) Buc?yneDr B ftatreciBe Qprr<rproxa.nrH[fi a.rereH-
loa 6oabarx arcar6lefi (roraertraoB)rrarrx ftaK flapafieJbHHe Buruc-
JInteJrbHHe crcrexbl (BC) r cerr. IdreHHo noa?oyy anarrs trporsBoAr-
leJtbHocrlr 0B{ npegctaBJr.fie? He torbr(o caroctof,?erbHEfi [Hrepec, Ho

ta aBrmrcfi neo6xo.qlru olatror noJrqeHxf, oQatr€KtxBnoctr Butl]rcrxterb-
HDIX ct{creu. IIog nporsao.qlrearxoctrn OBM u E nonryaerca cnoco6-
HOC?b Eer.qon n3 Htfr o6pa6otalr oqpeAeneHrufi o6cer na(oprarpr. Har
[paBrJIo, ronqA FoBopf,T o fipot{:tBo,qrteJlbHoctx, To noHrtr8t}! noA o?ttu

rroreHqr{a.rbH}m Bosrornocra 3Bl{ amt E no o6pa6orre na(opraprr (a
He pearbnyD, J rx"HBa.oqyD aHoyaJbHocrn a pa6ote 0Bll rnr BC, xanpu-
uep, J rl"HBaDqyD norepn rrs-ga orKagoB|rg-ga nporptaaxtnuecxoro 06-
crJlrxBanrf, n r.n. ).

I. flonaaare.u,r IrporsBo.qrrearxocrn OBM

B npoqecce o6pa6otrn nH(opxaryr a OBM pea.rrr{syDrcs re nriu
rHHe oneps.t4rrr rra ee aa6opa oneparyrfi. Cocraa na6opa onepaq{fi 6e3-
yc.no BHo oqpe.q,enfi e? npons Bo1iltearxocra 0BlI.

AIa oqesu cnoco6roctr 3M nporeaogntu o6pa6o"Ky xHrfopuaqxx
xcnoJlbgyD! r(oJlr[qectBeHHue lapax?eprctrftll rnH floKa3a?err nporsBo -
A;rteJrbHocrn, KoropHe o6rnuo cBfisaHH c BpexeHer atmorneHxf, onepa-

$rfi. Bperf, BHnoJrHeH[f, onepar+rx a o6qBr cryqae cKJra,SlBaercs l{g

BpereHr au6opror (rs nere"r 0Bl a npoqeccop) roxangg (xogg onepa -
pril n qApecoB o[epaxAoB) | BpereHx qteHrf, orrepangoB, BpereHfl pea-
Jlrger[,nr co6ctaeroro oflepatpfi n EpereHH oafleceHra pesyJrbraroB E na-



rfilb. IIpx BunorHenrr nocleAoBa?af,bxocrn onepargl (mqree flocreAo-
BA?eIbHOgllt roreHfl, rafr ato ilree? recto 8o BcaI nporpalllil p@e -
Hnf, sqflpq) BogrorHE coBr€qgtflfl Bo Bpereflx &mo&teHrlf, HecBo.Ibrorl
oneps$rn. llpr alor BeePIA ne€t r.ee?o aaBllcmoe?b BpereHx BUnoJr-

HeHrfr onepaE[ot o! Bp€reHr o6paqenra r [arf,fl.
B racecBe trpoc?elErc noxase?etefl flpor{sBoAnierbHoctf, ABM

roDlo ncnorbgoBa?b xoJMqectBa o.B{ottllrHD[ on€paEEfi, BHnoJII{ae$r( B

eEotrqy Bperegn. .[.re oqenn flporsao.s{tarbHoctn OEII noa}nrr.m pac-
npocrpaHeHne Erc.,ra otrepa4rn, Hatrpxr€p, croreHrlfr c (l{EcrpoBatlrlon
ganatofi (penrcrp-penncrp), c.loreHrlr c u.[eBa,lqetr samiofi, yrHore -
Hxf, t,r Aelenxfi, atrnorHf,erlfi B ceKtrnr.qy. tar rar B o6qer cr;6lae .qpr-
?erbHoc,rr onepargril IAre rlpr oAHxx r lar re o[epaH.qAx 3aB}lcar or
nr fl{noBr To A.[.f, xaparlepnc"trIcr flpox3Bo.q.r?elbHoc?x aBl qeaecoo6 -
ParHo nctroJrh3oBallb cpe.srre tlxcra onepal[lfirBHrrotrllg€lrfi B e.qllrrntst

8p€reHr.
Bneger cJre.qJm[re norasa?eJu: Horr{HaJrbHoe, cpe.Sree r cpe.qtee

am€f,rf,BHoe 6rclpoAefictBt{f,0Bll. H o r u HaJr b H Hr 6 uc r-
poAe fi c t Br er SBMHagosercpq$reeto{clo oneparpn, Er-
noJrnf,errr rilrqo, (npu paanoaepon"Hor ra au6ope) B qqEflSt Bpere-
rol (ceryugy) npr pa6ote roJrbro c o[epa"nBHu sanorruraDo[fl yctpofl-
claor EJ]. (3aremr, .rto B cocraB oneparrBnono sanorrHaDqeno
ycr?ofic"Ba Bu[mtae?ca co6ctseHHo onepa?xBnaf, llaraib n Penxc?pu
npoqeccopa.)

Ilyctr (lrrrf,2r...rlrrr...r\)- eactb na6opa oneparF0 0Bll' He

rpa6yry o6paqemf, rpoqeccopa R EIeIHE yc?pof,c"Est r BHemren na-
rr:r; rJ - Bperr (a eeryrgpr) armorrearfi onepalFr rj 

'ton.qp 
Ho-

rrHe.rbHoe 6uerpo.qgfictne mrpare€?cr B B!,qB

I-
o' = k[ r t,]-t. (1)

J=1 J

0uear.6o, q"o npr pearxsec6r rra 9Bll pearbrtrc trponpar. peue -
Hra sqlAq rree? rec?o He llaDHoBepomHoe lcEorbaoBalile lex la rHttr
onepaqtr. CeegpaalemHo, [Fte npr pa6ote c otrepetumof flermbD
0BI 6ygg! Bunotnrlbcf, D e,qomry Bpflerfl pes.urnfioe rrelo onePs-
EER n[It p€Eelm sqlpq pasrntqu ?nnoB..tpore ronorlpx Peuelrx11 3a.qF-
tor rpe63turca, n o6qer crJmBe, salpaar r.arrnroro BpereHx Ha BBon

nponpam r .qF,EHl[, na o6paqpne r Bn€rrre, nerfrll, na pa6oty one-
par[loHHof, crc?errrna urm.q p€aylbtatro! r ?.n. ]b crasamrono Bf,IEtol
rrto rucJto onepcqRrcDnsarnac eo6ctDemlo c piSHrd aqI$I i BEnor-

t

+
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Haemtr gBl[ a egpmqr Bp€reHx npn pa6ote c onepatxBnofi naustbD, 6y-
Aer rexHle HorrHaJrbHopo 6HctpoAefierBrf,. Iloeroxy Ans xaparrepncrx-
ftr rrpol{sBo.qEtelbHoc?r EBM npr pegeHxn sqflEtr qerecoo6pasno BBec.r[

AOtrOJIHilrelIbHHe IlOrAAeTem{ .
Ilyctr {t. ,r. r... 'rr '... ,rt } - ra6op rrrnoBto( sqleq; v! - ,rrc-

ao onepaqpilr HenocpelctBeHHo Bxo.q.flrlltx B flponparry pelleHl{s gqlar[r
rri t. - BPers (n cerytrgpx) peuerun sqlatm rr (e t. mcoAr? Bpex8,
pacxoAyeroe aBM co6ctaeHHo Ha cqer, [l AonoJHnreJrbHHe 3etpaaH ua -
ErHHono Bp€renr trplr pe[renrx I.). EucrpoAefictBrer OBM npr pelneHrx

lltnoBofi gqlatEr Ir, i € {L,2,,.., L }, HaSoBeu BeJME{Hy

orf = vllt.. (2)

Be.uocta 1/ol aBJrfretcf, cpeAHlr BpereHer mrnoJmenr{a o.qnofi onepe -
En npx peoeHrtr sa,qetfl ll,rna 1, i e (1 ,Zr...,L]. Ilycrr ggree {*r,
Ir.r..., Er,...r *f,) - pacnpe.qereHreLBepof,THocref, cflpoca H& lxno -
BHe gr,Fqr rr,r2,...,rrr...rrL, 

.Irn.=l, torAe .!, nr/o! 6yget

cp€AHxr BpereHer Bf,rnonHeHna o.srofi oneparJErx nPf, peEeHr[ Ha6opa rtl-
romsqlEq. CpeAHltr 6ncrpoAe fi cr Brer 0Bl
HA3OBEI BE'INqXHY

L
..=[E

l=
(3)

IIpu cpaurerrr nporsBo.qrle[bHoctn Hecftonbrrx 0Bl{ neo6xogrua
rctaqggyrussrp t onepar[rn tr QoparoB orlepaHAoB. B raqecrse cra]r-
.qepmrofi roret 6ma B3sfa oflelll!0rfirqepeg Kotopyo BosrroKrrc Bbrp8.3hrb

ECe oc.lallbHHe onepe$r a ra1gofi n3 cpaBHlBaeMbrx MalrnH. B raqecr -
Be craH.qap?Hono (Fp.a"a onepaH,qoB rorer cnyfiHrb o.$la lrs crpyKryp-
HHX e[,DrH}rq rH{OpIerSB, nanprorepr6aflt. Tonga B erlo( yerroBr,rsx B ra-
qecr Be noKasareJrefi [pon3 BoA[le,rbHoc?r 0Bl{ qeaecoo6pasxo }rcrroJrbso-

Barb a([oer(TMBHoe r cpe.uflee o{if€ftfirBHoe 6uctpogefimaua.
0Q{eKrnBHbrx 6ucrpoAefic!Bner. 0BI

npx pet[erum ?&noBoR Sqlgui( rl,1 € (1 ,2,...,L ], rns,oBex BelxqrHy

(4)rrr. = v./tr,
FAe vr - t${cno craHflgpllHllx oflepaqrr, c flouoqbp ro?opono rofHo rH-
repnpsBrpoDarb nponpsrry peueHllfi sqfiaqt{ Ir; t. - Bpeun pe[reHrr.fl

sqA8qn f, na 98il (nrnqalqee Bpers peaJuGtarprr co6ctneHHo rporpar-
rH r HarJrq,qflHe pscxolF Bp€rem).
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Cpegxee e0t[eft!rBHoe 6ucrpoAencl.-
B r{ e 0${ onpegelfre?cfi (op.yrof,

L
lE

l=t
(s)or/o,.l t

rAe rr - BepoaTHoc?b cnpoce Ha TrnoBJm 3qlary I. (ran BeC rf,rro-
Borl sq.qgwt I.), a or - o([i[€rrlraxoe 6ucrpoAeficlBre EBM npr,r peue-
Hrt{ I t'

I{ar,qttl xs BBeAeHHEB BEue noraaareJren npoxsBo.Er"eJrbHocrr (I)-
(5) onpegeafiercfi nptt ycnoBr,s{, qro. 0Bll r{cqpaBHa; B nporrBnox cJry -
qae gtlr noKa3areJllr paBHIr HynD.

Taxnu o6pasoir, BBeAeHHble norasereJlr npongBogr,rreJlbHocrx BHpe-
faDT SHArreHHe no[eHql{aJrbHo BosxolrHor npollSBoAtrte,Ibnocttt 0Bll, npn-
qeM HoM[Ha.,rsaoe 6uctpogeficrBle (I) ran4opurpye! o [oreHt1{aJrbHo Bos-
vornofi nporgBo.ulrrenbHocrr npx yc,IoBrrl, trTo ABI rcnpaBHara 6xctpo-
AeficlBxe (2), cpegnee 6uctpogef,mue (3), a{il€RrrBnoe (4) [r cpeA-
Hee 9{t[efttnaxoe (5) 6ucrpogeilcrBr{f, - [pr{ ycJroBlx, rtlo llanMHa r{c-
npaBHa r saHf,ta peEexleu sagpu ('noaesnof, pa6otof,').

Oqesrlgtto, mo qrcJlo, BHp&renqee ro rurlr nHoe 6ucrpogelcrare
OBM, uomro npfipaBHfirb K Heroropofi ycnoBHof, el;rHrqe. Tongg npoxs -
BoAlTeJrbHocrb o(t) asM B [po[SBoJrbHrrfi rloxeHr BpeueH[r t 6]iAet
paona ar6o erof ycroBHofi egtrHtrqe, ar6o nym B saBrcrorocnt or roro,
rcnpeBHa rJr[ Her 0BIl a eror xoxeHt apenenn.fcnorqlo {1nirrprf, o(t)
fiBJtnercfi cJJ raBHofi. 9epes eny WHra+tD ygo6tto onpeAerx?b BepofrHo-
crHHe floregarem Karlecraa rfu6rcpronr{poBal{rf 0BI, a qecfHoctr, Ko-
mrrecrBeHHHe xepaftTepr{crxE{ HaiqB[Hoctr. llanpruep, {yr{n$r roro8 -
nocrr OBM [3]: a(r,t) = p(1 ; o(t)=1] ectb Bepof,lrHocrb roro'tpo (B

ycJloBxm( norora o,rr&goB r BocctaroBJterurfi) uaunna, Hat aBuan (ym -
qroHlrpoBarb B cocrofiHlrr r e {oJ.}, 6ylet [re.[b B uoueHr Bp€xern
t > o npoxs Bo.qITeJIbHocrb, paBHJm enflHxqe ( t. e. pamrtro noteHrsra.lbno
aoauoilHofi ) .

2. AHants qpo[sBo.qrreJrbH0c?x Burficnr?elbH[rx crcrer
B gurg{cnxrenuHbm clcreua:x R.qpo, o6ecneql{BaDqee BHnoJI}IeHle

ocHoBHono o6aeua pa6ot no nepepa6orre [H(pp.a$rlrnpe.q,craEJrret co-
6ofi ronnogrqrm BDrqxcn[TeJIbHErx Mo.qyrefi r ce'!r cBfisrr qep€ r(oropJm
ocyqecTBJlfietcfi Bsexuo,qeficTBffe u€ilAy xo.qyJlmrn. hnrrca[.reJtbHHe r,o-
AyJIlt BucoronporcBo.q{reJrbHrDc crcrer, EaR npaBrJro, ogflon{rrHu t4J].
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B raqectne BrrurcJtrra,rbHux lroAynefi, Haqpnrrep, xoplm BucrJmaru ar6o
ycrpoficrBa .qFfi peaJmsarflu o.qrof, rc apx(tr{errqecro{x oneparsrli, ar6o.
eaeueHrapurrfi [poqeccop (c npocre?mxMn cpe.qcrBautr yfipaBrreHxf, BHqH-

crr?eJrbHux npoqeccou), ar6o oneuenTapHer uarrHa (0Bi[, gononHexaafl

cpeAcrBaut,t cl{c,neyHoro ynpaaaenra). Cerr cBrsr npeAcraBJrf,ercf, B B}r-

Ae Fpa(F, BelrrrrHar Koroporo conocraBrleHH BbFIrcJIt{TeJIbHHe roAyJlxra
pe6par,r - RaHaJrrJ cBngn trefiAy nnun. Cetu cBfisr HoulHblx npoML]rJIeHHHx

BCrrar flpaBr{Jro, npeAcraBJrf,ercr oAnopogrru}l rpa{ou.
Cpegn ceueficrsa BC ct{crerlr c nponpa}orrpyeuof, crpyrrypofi (nar

oAr{opog}rue BC) no cBor{u Boslrornocrau auf,rorca nar6oaee o6qrn raac-
cou. B rarrx cneeelr&r AocraroqHo nomo BoruoqeHu nepcnerTlBHue
npttHr$nH a,rrropllrulrqecxoro napaJrneJr[sua npn o6pa6orre nufopla4u,
nporpauMlrpyeuocrn (qganlaqxr) crplnttlpbr no4 ri,raccu penaeubD( sq.q,aq

H c{epu npxueneHrfitnouoFeHnocrrt cocraBa r penyJrfipHocrr (oAnopo.q, -
Hocrn) cBf,sef, nerg3r aurr.rcJrl[TeJlbHbrur{ uogyaanr. IIog Bt{t{Hcn[TerbHoft

cHcreMor c nporpaMu[pyexoft crpyKT]?ofi noH]$raercf, coBoKyrmocrb
OneMeHTapHLrx r,ramH (EM), {yttrcpronalanoe meHroAencTBxe uA(A)r Ro-
ropbur{ oc}nqecTBJrsescf, qep€ rporpaMuHo HecrparBaeryD ceTb cBfi3n

la, ql.
Paccuorpxu prA acfleftToB aHaJtuaa npougBo.qnreJrbHoc{n B. flpn

orou He ocraBrx 6eg anrrranr,ra co6crsemro npoqecc peueHrf, sq.qgq Ha

nea6coamrno Hag,eilHblx cuctexax. .ll,na qero BBeAeM, B qacrHocrr{r tro-
rcaSa,IeJlx ocllulectDfillocTn pelleHt{fl sq.qeq,KoropHe BnonHe yAoMeTBops-
nr rpe6oaanrmr xrfienepHoFo aHunrsa Qynrr+{oHrposanna B.

I. Cnoco6n o6pa6otrr .qeflHrc(.
Tercroaorn-R peneHufr npongBoJrbHofl gqfl,acr Ha BC armqaer cJre -

AyDqre uonenru [b]:
- BH6op cnoco6a o6pa6otnu gpnHbrxr

- paepa6orry &,rrop[Txa (a o6qeu cJr1rtrae napaJrJre,rbuono), er[r[er-
tlrBno pealtrsyexoFo na BC (rar Ha ee qacrr - rroAcrc.letre) npr se-
AEHHofi crpyrmJpe crcreru r au6pannox cnoco6e o6pa6orxr ,qAHHblx;

- serp{cb (naparaerrxono) antnopnn a peuefrna sqgp'rr Ha f,sHr(e
(aacorono ypoanr);

- nor)EreHne odbertHof, [porparru pefleHxfi sqgpqx He cncreve.
fuIB.norca pacnpeAeJreHHElf, , ra"pxrufirf, tr xanrcrparannn (noroq-

rnrB) cnoco6rr o6pa6otrr xH(opar$t{. fioe.re.qnre ABa cnoco6a o6-
pa6orxr ltH(op.atprn norJrqnnx npox[mrenHoe BoruroqeHxe B Btqq,e BHCoRo-

npotrsBogt{rearrom (nopa.q,na I0? - I0' on/c) cncler. fiocrpoern 'rat-
prqnaa crcrexa If,EIac-Iv [3r4] n o6pesrE (nanpruep, rs 3A(32 sae-
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MeHrapHHx npoqeccopoB) crcreln* DAP [4], ocBoeH Btrlryctr oreqecTBeH -
Hoil o{creMu IIC-2000 [6] r ap. llhpoxoe pacrtpocrpaneHne non1rururr BH-
coftonpolrSBo.q,lr,leJrbHHe cr,lcTeMbl .ASC , S1[.IR-1oO, "Cray-l", noyber-2osr,

BsP [3,4,?,8] n Ber(ropHue rpoqeccopu IHI 3438, AP-I208, AP-I9OE,
!P8-10O,FPS-164 [?rB], ocHoBaHHHe Ha ManrcrpaJrrnou cnoeo6e o6pa -
6otxn nn{opMar+4r{. [lprurqnml, floJrorenHue B ocroBy BC c nporpautrpye-
Mofi crpyKTypofi, nogBonflor peaJlngoBuBarb B Hnx Jm6ofi rs HaBBaHHbD(

Bhure cnoco6oa o6pa6orrlr AAr{Hnx.
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t

r-1tr
tl
tl
tl
tl
rllr
lltt
L-r
t

+$t tt + +
06xex gprrurr

Puc. 2

tfien .qatonDrr
Prc. I

flpn p a c n p e A e n e H H o F o6pa6orre nH@praqpr
(prc.I) nponpexubr r .qBHHHe pectureHrmrcf, n paccpeAo,lorrnBaplcr no
gneMeHrapHHr xaEHHar BC. .{onycrnro flocrpoeHne aflnnrt.tpynqnxcs na-
paJIJIenbH[D( nporpan. qlcno BerBefi B Kosoprfi B npoqecce ,o( peaJl]{-
saqrrtl coorBerclrBye! rrrcay (ncnpaaroor) 3M a cnctexe.Cnoco6 pacnpe-

AeJIeHHofi o6pa6orrr ,qeHHblx 6xa reopernqecftr r 9Kc[eprxeHra.,rbHo trc-
cIeAoBaH B rrrlrpoKoH Al,tarlasoHe rJrSccoB cJlolo{tfi 3qngq.

Bcayrae xarprqHo r o6pa6orruApHHr[ (prc.2) npo-
nparfla Bxt&cneH[fi coAeprrrrcf, B o.$Iofi (ynpanaoqefi) 0M, 8, AaHHHe

oAxopo1no pecnpeAerrmrcf, no Bcex raurdHar E (ran no4cxctern).[1po-
qecc peEeHlrf, sa,qaqx coc,lor,rr rs qepe,$/Drtxxcs npoqe.qyp: r{3 paccEJlrol

KoxaHA r,rs JmpaBlrDqeil 0I ocra.[bHErx xa[Drnar. tr n9 ncnoJrHeHtra atrx
ftoraH.q, Bceyrl raltlt{Harn, Ho Kar.qofi HqA cBoxtar onepan(glr.
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lbrprtouu csoco6 B cptmGurr c pecrrpcAerGnxur .q8o! groxorltD

I ncnorbsoaetrxr (pecnpegcrcrorof; no 0ll) nerrlr E. Ograro AAnHory
cnoco6y fipnc]rqb HGgoc"alor, setrDqeDryf,ctr B HcoAHopo&ror f,cnoJlb-
3oB&orn ra[xH f,r E qac?Hocln, E HcoA|lopoAnofi Hanpy3re Ha ttr rI8-
rarr. Srono HeAoctrtrrfirucr o6 o 6 qGHHE fi r.arp tt q-
H H fi cnoco6 o6pdorrn irutsprergor (pxc.3). flpr nocaegncr cnoco6e
flporpurr HG qcJrnKor norGqlorcfr B oAHof, oMra npcgnrpf,TcJrbHo ccn-
rcr!f,pyercr (nc pacnapealc.[xDscrrcfir r ccnrcH!]rpyerca! ) lr sareu
noccrrGHr[ro pasrcqletcf, B rrarfi?r rrlrH. floc.ncgoneteJrbHocrb ccrrar-
ToE, coc?erarDqlx [porpu.ryrrotc? 6mr prarcqcHa B lruf,lr rlluH,
Harrpnuep, tar, tmo6u Hoxep pac[penBJleHHoro B raltxny cenxeHta coB-
rrqflpJl c ee Houepou. I g4a pacnpeganeHronor[ AIr ya"pnqHono cnoco-
6oa o6pa6otr[ t{HtDopraq}o{ xapentepno to, trio B flpoqecce peoeHrrfi sa-
.q,aqn rxeD! recro o6renu ,qAHHHrr req,qJr 0!t c[cieru.
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Cerxemrpoaaroran
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al,
ea
C.oa
E:

E-+
... J
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Ptrc. 4
06men gpr+nur

Plrc. 3

IIpn x e n r c r p a tr b H o r cnoco6e o6pa6otra .qgmfiD(
(pnc.4) c"pyfiTlTa E npe4aapleJrbno Hec?pattBa€rrcf, tan, tmo xaurflbr
o6pastrmr rantrerpe.[b (ran plpeltne - irpy6onpoaog', EEr roHBefiep,
r.rt "arxeilny"r rJrr "xoalqot). 3aler oc3nqeclBJlse"cf cenreHrrpoaa -
Htre nponpam.H f, pagreqemte B ratrrHax E nocaeAoaatre,rbHoc?r nory-
qetrHDD( cerreH?oB B coorBetcfBrn co ctpylrtypofi raFrctparx. Pagre-
qeHl{e AAHHDIx roret 6rnu cocp€Aoroqerunol (nanpnrep, Ha BHe[Hefi ua-

J ItI 2 .[pxrue
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Mrrlr oAHofi 3M) nan pacnpegeneHrm.r (no naurrm, Bcex MarMH Marncrpa-
ar). B npoqecce petneHxf, sa,Aaqn .qAHHHe "nponycranrcR" uepes flocJr€-
.q,oBale,rbHoctb MarutH r coctaBJloqxx Marrctpa.f,b.

3anermr, qro BepxHre qactx pxc.I-4 coolaetcrBJ,Dt rIpoFpawaM,
a HHfx{Ie - m}ftGty. ctpearamr noKaSaHLr HanpaMeH[fl noTor(oB .qaHHbD(.
Houep J c G Pr...nN), nprnr.rcamfifi x 6aonau nAHHEo( n nporpanu (x
BerBlr HJrr,r ceruenly),coorBeactByer Horepy 0M, a natRtx rcoropofi oHr
pasueu{eHw. fiprrrrpou rso6paxenu re HeAocranq]re qacrr r{porpaxuu,
Kotoptre 6y41rr nolyreHbr Mar[tlnofl B npoqecce peueHr{fl sq[aqfl or 3M,

xpaHEull,rx npoFpauMy t{Jrr ee cerMeHTBt.

l,har, npn pacnpeAereHHot{ cnoco6e o6pa6orxn nntpopMarprn non-
HOCTbn HCnOnbSJrXrTCR BOSMOnHOC'I!{ Bt{tIXCJrIlTenbHOil CnCTeMH C apxt{Teft-
TJPofi lg!@. iialputelHfi n ManrctspaJlbHblf, cnoco6E o6pa6oTtil [H4opMa-
qrn o6ecnerrrBant qaerHqHoe r4cnoJrbsoBaHr{e BoguorHocTefi apxr{TeKty-
pH BC. Apnmextypa ltrto npu nepBou cnoco6e rpaHc@opMnpyercr B

apxilrerrypy SIIID, a npn BropoM - B apxrrexrypy ESD[3].
2. ftonarne o cJrorHocrH se,Iaq. S(Qerrnanocrb 8Jn{rrt+{oHupoBaHxr

BC npn peflrenrtlr snqaqx saBrtcrt, KaI( cneAyet rs n.Ir[ or cnoco6a 06-
pa6otxn AaHHbD(rr oI cTeneH[ q.qer(BaTtrocrr BJror(eH[f, cTpJrrTypHof cxe-
rrlr arropnrMa pe[reHfif B crpyrlJpy BCrtt ol rrlcJla raurtHr Ha Roropblx
peoaercf 38rleqarl,r oflpeAenf,eTc8 B KoHegHor cqere r(aqecrBor. o66exT-
i{oft nponpalru.cpegr.r norasarereil KaqecrBa nponparrbr xo)f,Ho }Icflonb -
goBaTb

6(v,a) = dv,D)/€(v,n), (6)

nAe v - KoJr'tqecrBo onepargrfi, KoropHe Heo6xo4lr.o BHnonHrrb rtpn pe-
IIEHHil sAAAqT NA BC, A . qI{CJIO NAPAJINEJIbHITX BETBEI ]{JIil ttrICJIO HAIII}IH'

Ha Koropblx peflaetcfi saAaqa, n 22, r(vrn) - Bper.f,, ga'rpatflBaeroe

Ha HacrpofiKy (nporpauulrpoBaHl{e crpyrtypu) cucterH, Ha peaJlrsal+{n

o6MeHoB r{H(opMaq}refi rerIIJr BerBiln (uaunxanu), e(v,a) - Bperslpec-
xoAyeMoe cHereMofi co6cTBeHHo Ha cqeT.

Ha ocnoae eHarlrsa ga,qaq r onuTa rx peEeHl{f, Ha BHtDrcJMreJIbHHx

cHcTeMax yc,raHoBJreHo, qTo npn a = coaat noraaateat (6) acnMll'ro-
T}tqecftt,l crpexl{Tcfi R Hy.m c pocroM o6teua onepaqxn 6 3n,laeer r.e.
rtree,r Mecro:6(T,a) -o npu v +o. 3naqeruffi 6(v,n) 6yg1m npaxrn-
qecr[ yAoBJrerBopltenbHbru[ npII BHnoJrHeH[]r HepaBeHcIBe

v > n.1or, (?)

rAe k€ (3,4,5,...). CaenoBareJrbHo, rpn yAoBJrernoperaot (7) ,qoctr-
raeTcfi aAeKBa,[Hoe pasueqeHxe o6tertnofi nepanneJlbHor nponpamfi Ha

noAcr{crele r{3 D ualrl{H npt{ npo[8BonbHofi cfpynTJpe celr{ cBfsr{ r o6e-
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cneqlBaercf, oiDiDeKtxBHoe HcnonbsoBsHlle n xeErH rc npl{ Aon]'cfxxtD(
cnoco6ax o6pa6otrc{ tor{opar+{x (cr. n.I).

Tarou o6paaor, ecJln o6teu onepa,4rfi V' cnasantGo< c peueHxeu

3tlFtlll, Ha Hecfrorbl(o nopf,rqlcoB IrpeBGEaeT t{ltcro xaflnH nr Ha I(O?O -
pot{ Ionftra BHnorHf,Tbcf, npoFpst xai to Aocr}{Paercfl o(mel(TrBHoe 0yflK-
rsoHlpoBaHre clcTevH.

3qgauy, .q.[f, ftotopofi BHnoJIH.nerca (7)t 6ygeu Ha{ruBarb c JI o f,-
n o fi, trnx tpyAoexnofi, luu c 6oaumrv o6texox arruc.rennfi. Caor

Hoctb sa,,qg${ 6yger xaparrepxsoBarb RorxqectBott oneparyl[r roropHe
neo6xogp,ruo BHnoJIHT{rb IIpx ee petreHfl[. SqlPna ter cnof,Heetqeu 6oau-
tlre v. 3aggry, roTopaf, nreet ne6oab[or o66er BDfio{creHrlfit Hr cJte -
AoBareJrbno, He Aonycreer oQ(€RrtrBHoe pacnapaJlneanaarurer6ygeu H8-
sHBarb n p o c r o fi. llpocTaa 3eIEq8 rpe6yer AJra cBoeno PeEe -
Hnf, o.qHy xal[l{Hy.

3. Pernr {yxx4roruposasna BC. B sasrc[rocrn or cJlorHocrl,l

Sqleq n xapaKfepe }Ix nocTyluleHxf, LolHo BHAeJIrrb GJle.q,yrxql,le ocHoB-
HHe perrrH pa6om BC: I) p€ueHxe oAHofi crorHor Bqlatlrr 2) o6pa-
6orry na6opa aq,qgq, 3) o6calnuaanre noroka sq[aq.

Ilepnufi perxri - roHoflpoFparrrmlft, T.e. AJIg peueHnf, sqAaqr rrc-
noJrbsJ,Drca Bce peclpcH BC.3qleua npencreurfieacf, B B[Ae napaJrJlenb-
Hofi nporparrH, qr{cJro BetBefi B Koropon rx6o (PrrcrpoaS,no, ar6o Ao-
nycraer BapbrpoBanre B sq,qanHor Ararr&BoHe. B raqeccne eAttHltsl pe-
cJpca BHcrJmaer oJrexen?apxaf, xar[flHa BC. Bce xallHHH trcnonbsyDTcf,

.q,Jr.s peuenrf, sqlpqr. Ecar yarcru&,rbHoe qlcJro aeraef, B flapaJueJrb -
Hofi flporpanae MeHbEe o6qero rrrcla 0M B clcreMerTo tttg6utor[tHet Ma-
EtlHIl rlcno.|tbs],D"cfi .q,Jlfi nom0eHrs HqAecrHoctr rflnrr4lonuponanrn BC.

Baopoft r rperrf, per$xu QyHrflS{orupoaanua BC o'lHocfilcf, K r.yJrb-
TnnporparuHHlr. IIpr pa6ore BC a orrx perr{ua:( olfloBpeueHHo peoaer-
cfi HecKonbfto gq.qaq, creAoBateJ[bHo, pecJrpcH cnctexE .qeJlf,Tcf, ueil,q,y

HecRoJlbrc,txn SqAeqau[.
IIpn opranrsar$[ Qynrr$oHxpoaaHrrf, rc B cJIJ^rae xa6opa saggu

J^lHrEBAetCfi He TOnbEo r(oJlfiqectBo 3F,1aq, HO rl ltx napaxeTpbt: tlxcJlo

netgefi B nporpane (torrree turcao raurHr Ha l(oropbD( ona 6ygel ru-
noanstoea), Bp€H pelreHxf, ul,n BeposrHocrHnfi saroH pacnpeAeleHnf,

BpereHr pelreHrtf, n gp. Alnoputru oppanttsaqn{ Qyrrxr$oxrpoeam{s BC

[3] seflarr pacnpeAeJreHr{e s.qggq no ua$nHau tr nocneAoBateJrbHocrb

BHnoJrHeHNf, gqlpq Ha rar,q,ofi uanrme.B pegyrbrare craHoBrrcf, l{gBecr-
HExrB Karor nporerylre Bper.eHx r Ha Kar(fix vatnrrH&( (nm na ranofi
nogcrcrere) 6yger peuatbcfi JrD6ar sq,qaqa aa6opa. Otor perrx 6esyc-
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JIOBHO fiBJrAerCfi O6o6qefirer perua peueHrs clolltor sqflBlt}t Ha rc.
Brccte c ra., c trosn$f, 

"eoprm 
oclqecrBilrocttr peneHxa sqggurator

perrrrr 6ee rnpSnnenni o6qrocln, cBo.U?cfr r nepBory. B calor Aar€r
ocyqecrBr{roc?b pe[enrs an6of, sqggu na6opa saBrotr or napsrerpoB
IO.IbKO 3q,qallrtofi .q,rrfi Hee noAcrcllen, a aHa^rr3 g0oemrEtoclu pafonr
trocJle,qHen Hll qer He otl}tqegrcf, o? aHalnsa Bc€fi cxclerH npl,r p€[e-
HrH O.qHOfi CJIo[HOfi 3q,qAqn.

Tperrfi p€rrr - o6ca3maanne flo?ora sq,qgq Ha E npnnprrua,lrxo
otrnqaerca ol o6pa6onu sqgpu xa6opa: sqleet nocrJmaDt B c.qrqan -
HHe IOreH'lH Bpererfl! rx naparEllrr c.[lnrelfiot, c.[eAoBaterbHo, .qB?ep-
rxHxpoBaftGr* au6op nogcrcrer AIn peoeHxf, ?ex rrr xHD[ sqlpq lrcftrr]-
qeH. Brecle c ter enaJrxg rrpor,rgBo.${reJrbnoc?}r noAcncrer. ocraerca
np€&rm. Iloamry B .qeJrbHelher ru onpanxqr{rcs paccro?peHr{er lorbr(o
pearfle pe[eHxr o.Srofi cJrm{ofi 3qlAt r na BC.

4. fiorasareJr[ nporgBo&tte,rbHocrtr t. Boerornoclb [porparrlpo-
Bal{nfi c?plmrypu E nosBoJrfier opnaHngoBatb peueHf,e o.qron cror{ofi
sqlAqx n8 icxeraxtr HqgBalrnDrx cl{creravr co c"pyntypron f,s6Hroq
HoctbD n rxBlruf,r.x rc [ 4] . B nepaor cJr]qae {u{cro napaJlrerbHD[ Bet-
Befi B [poFpa[.e .Ixrct{poBaHo r paBHo n, a Bo Btopor crytrae g?o ttn-
cJIo Bapbnpyero B npeAerar o! n Ao F, nAe f, - o6qee tnrcro 0X B

rc, a S N. Cle[oaarearHorrc co crpyl(qpHon rs6Drtouroctro rorHo
peccxa?pxBasb ner qacfilril crycan rnB! trrr BC. .[grnellnaa lrsroreHne
6yget aectrcb trprr eHr.tferbno K rrB] rxl clcterar.

A. B cayrae rfiBytuffi E ace HcnpeBHHe pecypcu - ro[xHu - no-
nyl 6rmr BEIDqeHH B pefleHxe croE{on sqflpqn. B34,er roaoprtrr q?o

crerel.a Hajxo.e{?cf, B coctoEHrB k c E = tolr... n}, ec.Dt B Heil il€-
etca k f,crrpaBHlfi 0M. Teopelmecm (Ha ocHoBe ana.lxga naperrerbHDfi
emopRrxoa) n orcnepxreH?aJbuo (nyrer peaJrserpr naperrerbHlrx [po-
rpem. crorr{E( sqlgq Ha g,eficrnytqpa BC) norasano [2-5], qro qpora-
Bo.Erte,rbHoctlb o,tcr!.'m, Hexo.qtqefica B cogtotHrr k € E, parte

o(r) = A..k.or. (8)

nAe o - noreSaterb rrpof,SBoE"e,rbHocrlx arer€filapHon ra@rur Ar -
Kog6FrEreH!. B raqeclse o rore! Ercqnatb Hortlo.lbnoe (2) r cPq[-
xee (3) r cpegree e(ffierrnmoe (5) 6uceoaeficlBrs r,atrru.

JlmrenHafi searcmoc?b nporcBo.srrerbHoc?r BC ol tarcaa nclrPaB-
ru 0I - cJreAersle npf,r€HeHxs re?o.qrmt ctpyrtypHono nlo6alrrono
ran rp5rmro6JrortnoFo paenaparrenraflra clmca SqIAlr. B caror gplet
cy,!b re"o.qrrr - tpe6oaanre pactuexr?b ss,qpry He Kpyltxtrc 6aoru-
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no.qrsqIEqrr xa,lJr ro"opto.x c]nqecrByer eredef, cBf,SHoctb.roBopf, xHe-
qe, refo,qr{r(8 [Ipelq.nncEBaEl opnaHxsal$D ?alflX napeJIreJIbHtD( Be?Befi

aJrnopr"ra peoeHxfi cJrofHofi 9qlar8,I,o6qee qrcJlo onepa4{F B l(orop6D(

rnono 6oJIHle qncre onepa4{fi Haclpoflrct crpyl(q/pbt t, o6uena }rH{op-
raIEeR rer4lr Be?Bflt{, ?.e. retogl{ra o6ecneturgaer Bl'r[orlHeHre Hepa-
BeHc'rBa (?). fcxo, qto gto nprBo.qrr K sHaqeH[D Kogfffiqxeula A. ,
6arsrono r e.qinlrqe. Ilpamruecrct (na ocnoae o6pa6ornr pesyJtbaaroB
petreHxfi cJrorcftrx 3qA&q pesJlxlo{Hx ulaccoB Ha o.qHouepHE[x r AByuepHED(

cocpeAoloqeHxlo( x pacnpeAaleHHttr E) yctaxoaJleHor rtro KooQ{uqr -
ent A* He reHee eAxnrrgt (1" > t) . Oto nepaaeHcrBo - cJreAcrBxe
ig(!(€RTa nalrrri ( s BC comaqgetca qt{cJlo o6paqexilfi K BHeoHrv sa-
rrorrHaqru ycrpoficrBar, 6ucrpogefic?Bfie KoropbD( MeHbnte cKopocrr{ ne-
penAu{ nH(pprasru no rcaHanar cBrsr xef,Ay 0M) n nprneaenrn HoBbrx

xeroAoB petreHxf, cJrof,axx gqlgq, He peaJllsyexror a OBM.

Oopuyaa (8) ocraercfi BepHofi r npn pa6ore BC a xyJrbrrnpoFpeil-
r.Htrx pef,lrxax. B cayov AeJIe, B cr{cTeuax c nporpaluilpyeMofi cllpyKry-
pofi, B o?Jrxqxe o" rarplqHD[ B, nargga gJreueHTapHafi Malrt,tHa rMeer
cBoe ycrpoficrBo JmpaBreara. CaqgoBaTeJIbHo, B TaKrlc BC ryeercR oog-
uorr{ocrb oAHoBpeueHHofi pearrcal[{r HecnoJrbrotx flporpauurnpxqeil Kar(-

AOfi - HA CBOef, qaC?X Cr,rCTerHr T.e. HA CBOefi nOACXCTeue. B npege-
ne KsrgJm 0M norro sacraBrrb penarb cBon sq.q,a!ry. Haraqgrore pacxo-
ADr, cBfigaHxbre c uynbrr{nporpeMunofi pe6orofi BC, saancRt or Mero-
,q,oB r aJrroprlroB opraHnsat4l.u 1[JrnrclxoHtrpoBaHrfi. Coaggrrure Mero.up H

annopn,rMbr (cu.rnanpruep, [3]) a(F{eKTrBHo peaJt]rayorcf, na SIJlrl u ct^c-
rexax (ne lpe6pr 6oauofi naflfrr{ r{ gHatI[TeJIbHoro ira$[HHono BpeMe-
nr) r o6ecneqlBaryr BHcor$m g(piDeKrrBHocrb ncnoJlbsoBaHua r€xHltt{€-
crc{x pec]pcos. MorHo orfiAa?b, qro flpx Mynbrrfiporpal.rHon pa6ore
cr,IcreMu c nporpamrpyexofi crpyttt1?ofi 6yger rrerr uecro: Ak: 0r8.

Taxm o6pasoxr peaJrbHafi flpoxsBo.qtlrerrbHocrb BC 6yger He MeHee

8@ or cyro.apnono 6ucrpo.qeficrarn ( rpruen r(ar AJrf, perflua peuelms
oAl{ofi cJlorHofi sqA8t[{, ?aK r &,rfi rynbrlnponpaililHLrx perruoa). 3are-
t[r., trro raftor ypoBeHb AocTllnHJ/T B TLLIAC-IV 8orbKo B peffiMe
pea,Ircaqnx oAHofi flap&,ute,rbHof rrpolrparn bt Ha Bcex 64-x gaeyentapHbrx

npoqeccopax.llpr peaansa4ltr flpoppauDr, t,trenrqnx q[cJro BerBetr I < 64,
6y41tt np6qlaf,Barb (6rLr) aJrexeHrapnux npoqeccopoB.

B. iiarevarrqecroe of,rngnxe nG d qxcna ttctrpaamN r,raur.ru [ 3]
(npr ycaoan[, rrro B HaqanbHM youenr BpeueHr,r 6rao rcnpaano teE 3l{)

.q,ocTatoqHo rotrHo noBopnr o6 ypoane noteHr+{aJrbHoft npo[sBoArreJrbHo-
crn B B roreHT BpereH[ tZO. 0ToT Jrpo8eHb oqeHrBae?cf, Be&rflHof
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(t) =tl(t.t) ,D, (9,l

FAe s, - norasa"e.[b npoxsBoAr{TeJrbnocrn 3M. Oopuyla (9) rex foqHee
oqeHrBaen nporgBogr{tenbHoctb BC, ueu 6oarue o6qee uuclo ranrn B

clrcrerer Ha nparmrre AocraroqHo xrerb n : I0.
.{44 caoatx sa.q8q Aonycrnxo cocraB,reHle a.qanrxp}rDrrtro(cf, napaJt-

JIenbHEf,K nporparr, B KotoptD( Htrrx{fia npaHb D .qJlf, qlcna [apaJUrenbHDD(

aersei He fipeatuaer orxAgeroe qrcro ltcnpaBHtrx uatlrH a ao6ofi Mo -
MeHr BpeueH[, r.e. B KoroprD( a s2z(r,t). Torgg ocyqecrBf,ilocfb
peEeHrfi cJlorHon sq.qaqfi Ha rnB]^refi.BC qerecoo6pa:rHo orleHrBarb (h/Hx-

ulerl

o(r,t) = r. - erp[- ajnA,t)at], (1o)

n.qe B - rHTeHcnBHocrb peflreHxs gq,qtu Ha oAHofi AM.

l{s onpegeaenur ( I0) B}rgrro, uro {yarapa c(i ,t) fiErf,ercfi B€-
pofiTHocrbD Toro, qlo cJrorHafi sq,q8qar npeAeraBrreHrurs ql8nrllp],oqefi-
cfi napaJrJrenbHofi nporparrofi, 6yg,er pe[rena sa Bperfi t xa BCrnauaa-
Eefi +yHxr+{oHxpoBarb B coc?of,,lir{ 1€E x ncflorbsyDqefi AJIa peEeHx,

s4Eeqr{ aee nCnpaam,ae 3X.
ts ycloaum Kouuepqecrono H{ peuru pa6oru Bslq?lcrnteJlbHofi cllc-

feubr c,lalFoHapeHr flogrory AociaroqHo BcnorHrrb [3], .mo

Xt = LLm tZ(t,t) =
t€

tr/( l+p , rr s Ep,

n1y'f,- a npor[BHor cn]qae,

rAe I H p - nHTeHCltBHOCTlr COOIBeTCTBeHHO OTfta3OB !! BOCC'raHOBJIeHrt

ogttofi 0M, ts - rg{cJlo 6pnrqg o6ca5rruaarua 0M, o6ecneturtt xeo6rogp-
MJD rpoxsBcrqfl'fenbHocrb 6pnnqg o60ryrraarun (r.e. f,lr S np ) l( oqe-
HxBeTb flpoHrro.U,r,rterlbHoctb rlo npoc?efiueil @pryre:

a = drty'(r+d. (11)

IIpn ctaqrcn&pnou perxue pa6oru BC eepoa*tocrb peoeurs sqlAqx
a(t) = 1-erp(-F.2.t). (12)

Oprxryrlr (I0) n (I2) Hasusa,Dtcr (hrutp{flr oclqectBmoclx p€rc-
Hnf, cnornoi sa'qgqfi Ha rxBJrqefi BC x.ur (h/t{xt+tflx notemr$aJtbHofi ocy-
qecrBrMocrn. IIpr sror o(i,t) n (t) xaparreprcyDt ocJqec?B[r.octb
coo?BererBeHHo B nepexo.t$or n creq{onapHor pertrax pa6otE cttcle -
vH. CqxraDr, q.to pe[renle crorHofi aa,qaqlt oc;qectBltro na nrayuefi BC

a

i
t
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I npouerJmne BpexeHfl [o,t) , ecJrn BHnoJrHrn?ca HepaBen"lpg c(l ,t)>
l oo, t 

= 
to g,ta nepexoAfloro perrra r H€paBeHcrBa c(t) 2 o',

t < to .qJrfi cresoHepHoro pcrilxa (y{n$oHtrpoBaHxf, c[creml. Bean-
ru{rftr oo r to ragugaDtct noponsrn noleH$4.[bHotr oclqec?ulroctx
pelrennfi cromofi sqlgqtr xa t.

I,trar, aaegeHr{ noxagarenx, xaparteprcyDq(e nporsBoA1TeJlbHocrb
0Bll n auqucJrfireJrbHtrx crcreu. llpegroneau HerpyAoeurrre (nprnogpre

.q;lfi rrHf,encpHofi nparrnxr ) uercgp pacqeta rto ftes arerefi qpo]rs Bo.ql{renb-
HOCtr,r Btlqrcllllte,rbHBrx cpeAcTB.
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