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B rpeArarae^ro^,4 c6opHr.lKe coAepxarcF rpy4br XV MeXAyHapoAHoi xoH+epeH_
qx,r (llpo6reMbt ynpaBJleH14, !1 Mo,qerupoBaHr, B cfloxHrrtx ct4creMax), pacnpe_

AereHHbte no cneAyrculrlt\4 HanpaBneHrrM: coBpeMeHHag Teopxg ynpaBne_
Htlt e6 npuJloxeH,,lF (cenluu _ (OrrtMatbHoe ynpaBneHre B cucreMax c pac_

npeAeneHHbtMrj napaMerpaMrl), (MoAenrlpoBaHre l, ynpaBneHre B cnoxHocrpyK_
Typr4pyeN.4brx crlcTe[4ax), <onT/ManBHOe ynpaBneHj,le B aSpoxocMt4Lrecx4x q4cTe_

Max)); HTerneKryanbH6re crrcTeMU ynpaBIeHrF l,j o6pa6orKt4 qHeopMaql,ll,l (ceK_

rJutt : <TeopkF hHTepcy6-befihBHoro ynpaBneHl4t c np4MeHeHheM oHTonorrlqecKr,lx

Mo4eI]'ei ch'ryat \nh>, (ly'HTerneKryanL,Hl,re TexHofl orul B c']oxHbtx chcTeMax),
(SpraThLlecKre ci,acreMbl)); ynpaBreHre ,1 ,t3MepeH[e B c,,oxHr,tx rexHtgec*hx
cxcTet\,4ax (ceKqr,l11 - (ynpaBIleH e B croxHbtx TexHIrrecKr4x cl4cTeMax), (ly'3Mepe_

HkA, Ko9rpon6 n EqatHocl4Ka B 3KcrpeMalbHr,rx ycnoB ax)).
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Knnteeue cnoea: pattdouloupasaH4bte .Lttzopun d' Mv''muazeHmHbte nerHolo?uu jnpaeaeHue

This anicle ;s presetled nre key idcas and applications oflhe three impona tools fot sfstem

an.lysis and design, naneLy, randonizalior, avelaging and :nultiagent tecbnotoaics These tools

can iargely faciliiele tbe nuderical solulios of vdious cslinalion. optiniTation and adaptive

control lroblems, which are t?icauy formulated ulder limiled rcsources and insufficient dai'

BBeneHne

IocneaHfte 200 ner 661nlr ((I(orbi6enblo> srllo rx 6o,IEnIL n Ma!6rx peBonloqnn bncvHo( 1)'

IlpoMr,lnl,IeHnar peBonloqut XIX-Haqana XX BB r'r IcpBat MnpoB,' BoEIra rcpoannn BonHy colll{-

ar6H6rx peBomout{ii, I{orop e ecrnr He nepeBcplrynq, ro oclroBarenBEo rorptcnu MIrpoBEre ycrol'r'

Bropar Nr[poBa' BoiiHa ! nocneBoeHHoe pa3B{rtre 3(olroMnKn, nccIcqoBaHl{t B 
'aepror{ ' Mnryo-

Nrone(ynrpFoii oI{3Rc, 3rlel(TpoHlrlre rBepqoro rena ,r norpaHuqll6lx tBneHnn, co3nasne nepBslx

npor{lrl]rreBHllx llrq!{cnl'trenEHLx ycrpo;crB narn Tojrlo( lHqycrpnatBHon peBonloqs , Koropaq

3a qerBePr6 Be(a lo.qroroBlrra noqBy art 6]?soro Dcnrecm pa3Bnrnt 
'lHQoptrlaqnoFEllx 

rexFotro-

PrcFok 1 - Uocre,qoBaftn6HocrL peBonouuii XIX-XXI BB

I43o6pererflc KoMnblorcpa yHuBepcansHoro' I'soroQvlrltqnoHarEHoro, 3neRrpolrHoro aB-

roMarqqccKoro ycrpoiicrBa ant pa6orE! c IaHH6rMr n riBoopMaqneii npuseno K roMy, qro eoM-

n6rorepnar rexH,d B coBpcMeHHoM o6qecrBc B3tna Ea ce6t 3lraqqrenr'Ilvro qacr6 pa6or, cB'lal{-

H61x c ee o6pa6or(oii, ctrcrcMarl'l3aqrcii n xpaHetMeM'

B XXi B. M6r Ha6molaeM HoBBrii c.uBnr B rexHonorntx, I{oropHti npotBnterct B pa3HHx ac-

nc a{- Ecrr{ B rlocjrenHcn qemeprn XX B- noJ'{ep(r0a,!r. qro pa3Btrrre Hs0rero o6olecrBa !:r.(o-

rnrcr Ha craana )p6aHrcauM, nHnycrptiarLnoii 3 accoB6lx npoay(roB. ro

cenqac cf Bce 6orBue xapaRrcpt3yror .iio6an'3aqnt, 3KosoMlr(a 3HaH'i, qnopoBEre rexllonorrn

PaHee nnrc.reB6rM pecypcoM 6LIt kan'rar, ce;eac aHaHl'n/nHOopimufit B pactrpcaeneH'n Mare-

pfianbHl,rx o6cc1lToB npcBafispoBarl{ aoporH n rpaHcflopr, ceiiqac Ha nepeloB6le no3I{LItt B6xontr

XX BeK



IOrzr{

qnopoBbre ccrr. Panee Ooxyc 66rr Ha pernorranBsoii coepc, ccnqac na rro6arbnofi. OaKrupaM,
ycnexa 6Brnn so3N'oxHocrr 3(olroNrrr peclpcoB I corTaljrcs" 3arpar np, Macrnra6rrpoBasrir
npoB3BorcrBa, renepE rar{r{M QskTopor{ crana alanr,rBHoc-rrr 

- cnoco6nocr6 6Brcrporo orscra B
BBle 3QlpemuBHoro pelllerl'rr na Hedperc(asyeMHe n3Merenn' Ill. npr 3rov 3a nocrearrHe no,Bc,

nr q'l4poBlrx rexsonorfin .F'3 nac}' qpe3Bilrlaiir
pocra 3arpar n3 rpya ! Fa ftcnorr,3omHre rdannquoHBErx NrexanlcecK. rexnonosii.

Ceiicac qeiroBe,recrBo leraer cepbe3 Ed nar I{ rroso; peanbnocr!: Kr6epHernqcc(oMy 6yay_
lreNry. IIo irsorrM nprcrraxaM MBr Bcl,rnrn r] HoByro Oa3y M6epHerrrqec(on peBonrcq|n. Ha prF
cFke I Haqano eron Oa3!r fioxa]aHo B (oirue 90,x roroB XX B. tloHrrb cyrr lporcxonrrlux q3Mc-
nesr; senE3, 6ca nepeocrrErcnena, mparnrMH <<qro
yclpotcrBo n qro mKoe BBN'rcnnrenBxl,rn npoqecc). B 6n'x,annce BpeM, ronx
rpa!,rltnoFHbre rpeacraBreFur o roM, (aK ycrpoer KonnBklrepj l]'|o rakoe
rra. 3rn npor{eccBr np}ircc}T q3MeHeHru B cr"6 nporparrN{upoBaHnr, B ro, xaK 6y!rT ,cnorB3o_

ycrpo;crBa. llepexoa I{ noBoil nap:lurrre 
'brercretsri:i 

npHBeAcT, Hlucp-
Hoe, K mMy, riro apxnreF)?a BUsrcrnrenbH6rx ycrponcrB <clBnngrcr) B cropoHy (Ga6opa oAHo_
BperreHrro paboraroqrx acqHxpoHHbrx Moacren B3anNlol]c;crByroqnx anHaMjr{ec(lrx clcren
(4)anq,{onarBF6rx sneMerroB>, l2l Cpear noB6rx xapaKrcps6rx sepr 6yaylr{eil napaarrM6r Bce
6oreeorsernrBonpocrynarorcreayrolq{e r'6pI'IIIocrL,acFsxpoHHocrb,n,a-
crepBocr6 (orcyrcrBre xecrKoii qerrparrcaqnr x luqaM qecxar j<racrepmaqu, sa (raccbr cBr_
3 llu,Ix Moaenen), irynBrEdeHrHocrb t3l.
,, ItMeFeHnr nporcxorrr se ronb(o B napalrnMax ynpaBreHxr rexs,qecxrrrn ycrponcrBaNrr.
u B MerrelxMeHre rla cMcHy naeonorur, opucm poBaHHo; Ha ary,16r HacaibcrBa!: p)roBoamerb

srparer, yrnrenE) n r.a., a ero ollp]xeHne 
- r{qa, KoropHc Hyxaarorc, B

one(e pyroBorur€rr, Ho caMn nHnqra.rn8L! nporBmr6 He MoryT, lonxEa rpnfiru 6oree ryMaHr_
cniqeckir reopnr oprasnaqrn, yrr.rrlrBarolrar peanLHlre nHrepecEr cc )qacrrirl{oB. OarH r€ raxr.rx
HoBbrx norxoroB pa3pa6arHBaercr B.A. BnrftxoM lal. 3ro <aeopnr nrrcpcy6leKrrrBnoro ynprF
reHnr), ftoropar rpornBonocraBrr€rcr dlopoKparrseckoii reoprE). TeopF, ncxolnr n3 ror oj cro
pe3epBBr noBEruennr 44cerrBFocrr ynpaBieHnr cneayerucr{arr, rre B MoAepn naq { 6rcr,o(pa_
T}Iqecl{ot MauriHbr, a B caMrx nroarx, B mxEoM q ! ero I1llTerne(ry3r6,
H6ix ! BoneBlrx pecr?coB na Oorre nprMeFeHr.n HoBe;urrx rexlo'or, :i roncm, o6pa6orKr r nc-
nor63oBaHrr slr(popMalll{rj Teopnr uHrcpcy6beKrrBBo.o )rrpaBreH,, ro orH
c(on reopnrr MercrrxMema nMeer coBcpdeBHo rnBrc B HeKoropoM cMlrcne, nporuBorionoxrrEre
ryeanocblnl{n. BMecro MeHeaxepoB - npooeccnoHarBHbrx naqa'LsIIIroB Bcex paqroB
lorcq <connapsBre axroplD), ocdHarclrre ryo6reMtsyo cnryaqa:o n Ha ocsoBe o6beK rBrrrd
]]asH6rx r raprHepcKnx orno en}I; crpenrulrecr perynnpoBar6 ee, co6nrcAar AocrxrHlrBre ro-
roBopdFFocrr.r n nc np!6 rsessBhr verolaM (B roM trrcne, ( aaMln{reipa_
rnBHoMy AaBnenuro m{ nprH}rrr.qenxlo). B (aqecrBe ..a(n amopoB Mor)T Bbrcrynar6 rpa}qraHe,
ryercraBrrenn opraHoB BnacTlI, bri3rreca n o6qecrBeHHHX opraHrca$ii, y xorop''rx, m( ryadx,o,
6ya}.r pa::roo6pa:rHe r ryonBopeqrBbre mrepecH, r1o (orop6re B onpeaereHHbrii ncpfioa upeMe-
Hn Moryr 66rrb cB'3ar6! o6lrrMr smepecaMlr B Aocrrxefln{ o6qeii qenu.

B 3ron crarle rra ocHoBc asan,r3a coBpeMcHHoro norAN^Hq" no1s.run: uHtbop,vd4u. culHatd,
aaHHbrc, jrcHu, u ynpa&teru e - BBrABmaercr noroxeHne o recHoM coerr{HeH@ npoqeccos o6pa-
6oftu IarrH6rx n ylpaBneslrr, o nnl{Bq4aqnr pa3.paHrqnrerEH6rx 6apEepoB Mexry nnMn r r,putso-
.rrrrrcr npu^repbr 6onee 344emFBHoro pe eHuq Hec(onLKrx <rpyaHErD 3aaaq c c),lIIecrBeHFErMI{
HeonpeleneHnocrrMrr noB6r$rF MerotaNfr{.

1 UHoopMaqrr, cHrHaxbr! aaHHEre,3HaHrs r ynpaBn€Hne

B XX B. cnoBo ((lrH4opMaqu') crano repM,rHoir Bo MHoxecrBe HayqH6lx otuacrcn, noryrrr
oco6bre anr Hrx oryerereHfir r rorKoBallru. O6BrqHo Mr,r paccMarpxBaeM nHoopMaqr,rro KaK coo6,

r(ptlc)tlo( l).
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qeFrc o roM, rrro qro-ro npot3otrrrro, r'e olHa m Baxneiiln''x cc qepr r3rlclreHlr€ qcro-ro loor-
er\-ra trsoopMaqu,r). Ho l{]lq,gp'"q"" "o'n*u* v no.o-ro nnn B qe M-ro (cv6rclT I'H+oPMarlnE).

Ha caMolr .qene IBa tpailmx repMlrlra B 3arorroBl(d 3roro pa3qe'Ia Hepa3pbrBlro 'qplr c JlplroN

cB'3aH!r r{ He Mol'yr npy-6ca rp}ra c}TlecrBoBara UeIrHocrB irlt$opMaun,l onpeaerterct ee cno-

coeuoctro <nomo:rrq'r6) cy6Beua ( onpeaeneHHsrNl aeiicrBrqNl, r'e c'o (roco6Hocrr Ha ocrro-

Ban{u ronfqcr ron uH4opMaqs' coopMvnlrpoBart Heroropoe vlrpaBr'loqee Bo3aeiicrBne I4n-

OopMaqu, (He nolranl{ItBalorqs') R qeffcrBnrc, 6ccctrrbrcneHEa, ra( xe (ar( n oeccMLIcteHHlI

Karue-ro lencrBll' 6e3 nexaqeii B irx oclroEe llnoopNlalrlilr

H. B IIep 6oree necruaectnr ncr roMv Ha3a4 npoBo3uac'jr Haqano 3pr't lroBoii Havl{r <KIj-

6epHerma), oaH'M I{3 repBlx rrerKo no$'er s, .Iro (llnoopMaqtollno-vnpaB

uto 
"y-r""'o"un- 

tu"tu nro6Ltx tBneHIrii B xqBoii n He xnBon rp'poae)) [5]'
BBelcM rn' qHQopNiaq'q o6o:gaqenre r, a arq vnpaBneHr' - ' llpoqccc ryIrF rilt vrpaB-

nelgccKoro pe ennt OopManrBoBaHo r{oxer o6n

(lr,-/(r)
rae UO ncroropaa rlyIKLr" or 

'. 
qacro wroopMaq'Io r oro'<aecrBn'lor c lc(TopoM cocro' Htrn

**"ry"'oii *"i**i. s 3roM c,ryqac roBop'r' qro coorllorueggc (1) 3aaaer o6parHvro cDl:E no

cocro'Hqo. Peam33qli{ ynpanneHx' ccrecrBclllro lrfier Ha 
'H4opMalr'rc, 

cnoco6crBvt IroBlrN{

}I3MeHeBIrtM o6BcIrTa IrlroopN{aqnft. CQopN{qpoBaHHoc vnpaBneHnc ' nocrynaer B cqcrenry r Bo3-

,qeicrBycr na cocrotnne r, Bo r{Hort{ crylatx {jMeHtt ero

oopManmaqnt npotrec.a ryIrHtr]'u pe elll{ii npnBoAlrr x Heo6xo,4tnocrr onpcaeneHl{t no-

rrrTfii: cnrHarbr. aaHllble tr 3Hannt.

I4H4opMaqlr nporBn'er ce6' qepe3 x3McneHlfi B rex nn'i lHEu Alr3nqec(Irxrirrq coqnanRHBrx

rBrreHnrx. Hanp,iMcp, y 3a6orcBuero qenoBeea roBEruacrcs reMneparlpa rera llps nalellnn ne-

peBa oprallbl cnyxa onKc'pylor rcMeIIeIrIi' B ol{pvxalournx Eac aBvKax, a f'Ia3a

oro6paxaeMon raprsnxe. llplr aBuxcllnn noEBoaFoi roqKlr or ce rIe6HBrx Br{nroB pacnpocrpaHs-

rorcq cneqnosqecKne aFycrnsecMc BonH6r' Ilpn npn6nnx€Bru caMon€ra u nonaaaHsl{ ero B 3orry

BriairMocrn Earrero paaapa or qcro orpaxaerct nocbmaeNrat pa.qapoM 3neKlpoMarln'lTHat uoitra

Co!na,,n HHe ]i3MeHeHlt nporB'4orct qcpB BEl6oposH6re onpocbr, ronocoBaH'q r r'r' O!3rqe

clrc r{ coqnai6nEle tBncsnt n npoqeccbr, mMeHeHI{e xoroplrx MoxHo 3apenrcrp{poBarb c noMo-

!$rc opraHoB q)tscc tr npn6opou, Ha36Balorct .!/2taraij" Pe3yn6ft,l6r pe tcryaqnn lrasLlmrcr_

cx da Hbt ttu. Occ!{agtnc cBx3efi Mexny 3ape icrpl'rpoBaHq6 {n 4aHHBr^rr n lrH4opiraqrr€t, a ra(xe

cnoco6br BBr6opa ynpaBntloqqx Bo3leiiicrBnii B 3aBncftNrocr{ o-r roii nri{ I{roii lH4opMaq'n 6v'qeM

Hanpnuep, p$ucrpaqra reMneparypll reta senoBc(a n:ula 3EaqeHn€ 6onee 38'5 rpaqvcoB

qerlcBr.3ro roBopqr o ron, qro naqtcllroojrca
O6$HaquM .{eps /- cnrHuBl r 'Iepca } aaIIIIbre CxcMa npor{ecca perl,lcrpaqlln cqrHlrna

ro(a3arra na pncy:n(e 2.

li3 r

:::;. !:o
-;icaFi

Co:

'). I

:t+

.'.-.;

-- :-. :

PtclEo( 2 CxeMa pemcrpaudu c'mda (noryqcs'q !asE6lx)

Ecn! aM aocrynnH ron6(o naEBGIe Ha6rlnreHun, ro npoqecc npnHtrF p

pa6or(a ynpaBntloqero Bo3leftcrB" IIa ocsoBe 3apernc rptrpoBaHHllx aaEHBIx

Q) u = uo\'
3a(oH6I yrpaBrcH(irra(oro rn$a H€brBarorct o6parH6lMu cEt3tM no Ha6rrc'4eHl'rtM'
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BapuarnBnocrlr rocnc.qoBarcn6xocan ra6nro]lerllri:i. A-A. Oenln6aF c4ropMynnpoBan r{3Becrri!]n
npnHqnn (qyiuLnorc ynpaBncrr{r): ynp3Bnrrourkc BosaciicrBtrr aorsHhr 6brrh B nrBecnroii Mepe
r{3yrarorqm{n, rro, B lrBccrHo; Mepe, rianpaBnrrcnrrM! t7l. HanprMep, ecnn qerrb a.qamnBnoro
yrpaBnerru cocrorr B rrrE Mmaqrn orMorrcnnr Bcnopa cocrorn,{r cncreMEr or 3aaarrrroii rpa-
eKropnr{, ro 3To sacro nprBoa{r K Bl]rpor{acrlon nocncAoBaren6Hocr na6nn.qeHnti, D 1l] BpeMt
KaK .qrl' ycneunoro dpoBclcsrr riaerrri{qJrKarrnn lcnBccrsBrx mpaMerpoB cficreMlr Eor]-xno 6Errb
o6ecne.reFo <pa3noo6pa3ne) Ila6nrc.qeHnil.

CnoxrBuarcr r{ HacrornreMy BpeMeHn naparur}ra B6rqncrrren6F6rx ycr-
poncrB 6a3qpyercs Ha ncropll.lecK'r cnoxrBueMc, pa3.qenenJir npoqcccoB o6pa6orM laHHHx E

npr{Hrru ynpaBneFqecRnx peueF ii (nocne o6pa6orKr). OcHoBarnr 3roro pa3.qcncHlr npocnc,M-
Barorc, B nc1opn! pasBqr{r cpc.qcrB s6rcncnlrcr6Foii rexnnK,r. [epBonaqanlno (oirnLrorepoD
6Euo Mano r otsr, 3aHrNrar orporrHHc npocrpascrBa, rpe6oBanr crcqnanErrLx ycroBfiii J1,'rr 3(c-
rnyaraqEn. @opMrpoBannc6 oco6Brc B6rcrcn|rcn6FBre r{eFrpbr )1rr o6be.q!.llreHnoro peuennr D

o,4rror{ Mecre MHoxc.rBa pa3sBrx 3aaac, npnccM ao crx fiop aK'Iyar]bnBrM ocraercr o,q o ]B npr{-
oprlTerri6rx fianpaBrcHq; pssrrrr - co3laHrc cynepxor{ubro-repoB. BcrpoerffbrNf ycrpoiicrBaM
rpa.qrquonro orBoaqracB por6 rrq ycryoncrB .qrr c6opa aaHHb]x, r.lnn ycrpoiicB .4nr pcan!.l3a4{r
onpe,qencHnLrx ynpaBrrrolr{rx Bo3ac;crBri. B sc(oropBrx crrycarx oHn ncronE3oBanncL raK pery-
rnropEr ! npocrblx (oHry?ax o6parHon cBflq- cyncp(oMn6rorepbr 6pamr Ha ce6r BErnomrerue 3a-

Ho HaAo .rerro or.qaBarb ce6e ortrer B rpnMerrfiMocflj 3roii rparrqtroFsoii napa/xur]\J6r. B
nprpoae n oolrecrBe Bce-Ta(Ir r'rHqropr{aqnoHHo-trpaBrerHccldc ocHoBon Bcex
rBreFuii n npoqeccoB. LlcryccrBeHHo pa3.qenrr ryoqecGr o6pa6orff ,qaHHBrx r ynpaBneHlr, Mlr
cF{ecrBeHno rorerrqnarhrrBre qcnon63oBa rr EHoopMaqnoFHo
(oMMyF €qFoHHbrx rexHonorEE.

Ha o nr pa3rernrB rpoqeccH o6pa6orKr /raHHbrx n ynpaBncHm?
C Haqana XXI B. D reopnx ynpaBneHrr 3ar{ereH Dcrnecft rlrcpcca ( reMarn(e ynpaBneHtrr B

ccrrx, (onneRrnBnoN{y B3ar{r{o,qeiicrBxro, Myn6rnarer{rnbll{ u r.n. 3ro Bo .!Horo.r
cB'3aso c rexHonomlregr{ur{ nporpeccorlr. cenqac Mr.rHnarroprBaqrr r 6Hcrpo,qciicrBBe cpclcrB

rexHrr(r{ aocrrrnr rakoro }?oBHr, B lrnHnarropBrx
BcrpoemHx cncrc,vax pcanLHoro BpeMerrf ncno re 6,10rr, corsMepnM e

no rporcBo,Errentrnocrr c MorqrLrMn r{oMnErorepaM xx B. Bce qalre <mpocrbre) BcrpoeHHlre
ycTponcrBa 3arrernrorcr rla @rrenneKryanrnLre LcToctstssre crcreN6rr. HoBbre arbrepHarr.rBbr
nGBonrror rlo-HoBoMy B,jnr[yaL Ha Datd Mining. B rrrepart?e Bce .rarq

Bo3po/(4c nn llayM <1K!6epHerKa) c 6or6Don 6yGBt, o noqBreH' GeoKn6epnenrcD I8l. Teo-
pll' )|rlpaBnenrr, HacaBurcB c pcry,nropoB Mexal{lccc(lx cncreM B xlx 8., npoirqs I{ Konqy xx
!. 3rar rny6oKon lll|rerpaurn c qnopol}'rMn rexronondMn o6pa6orM aaHHEx ,r npr{Hr-rnr peue,
Hrii, OoKycnpyrcr, B XXI B. rra cerrx o6be(roD, BBrcrynacr (co6,parereM> rpex octsoBHbrx KoMno-
tseHr nborpecca Bmpoii norroBnrEr XX Beru: reopnn rlrpaBncH,r, rcop!! (oMqqKaqrrii, risdop
Ma (ir [et.

Moxfl rr aarn {axoe'ro HoBoe kaqecrBo B o6pa6orKe .qarrrbrx n r€BncccHrtr 3HaHlti np6rc-
HcHuc Kr6cpHerrqeckoii napanr.MBr, Fpn (oropoii npoueccH (qo6Brtrn 3nanril) r ronycdrrr llH-
OopMaq ! 6y!)T yqqr6rBarB Hcpa3p6rBHyro csr36 lq4opMaqnn ,r ynpaBrerMr (]{ onl"arr,cr na

Aa. Moxcr!ll

2.1 306e*rBRiocrl traMKrryrlrx crparerrt B ysoBrrx leonpeAscsqocrcii

Arr lrrh.)crpa,ur norox ll0l paccMoryenbr nec(onL(o nprMcpoB noBLL
uennr 34qrcmrBso-n npoqeccoB o6pa6or(a laHHBrx n ynpaBneHur npn rcMerrelrnr napalldrMt'r.
Oanx tr3 r rx ocsoBrs Ha ucnorB3oBalrrn 3armryr6rx crparerr{ir FrpaBneHriq B ycnounrx neonpe-
,4en€Hnocreii. .qnr o6rc(Ta ynpaBnerrrr (oy) c Bxo!3NI! ,(1) r B6rxolaMr l(/), 'r 

npernoroxuM,
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i{ napa4rrMH. B

Hernr(,, i8l. rco'
)ir.rr r roHqy XX

,1rr'lxaqlrii, rHOoP-

qro 3a.qaHo saqarbtioe cocrorl c /0) = 1, n aEEaMr,Ka o6leKra npn / = 1,2 onnc6rBaerct l'?aB!Ie-

J)0)+al( 1) = r(r- l)+ 
'(r)

c HeonpcaeneBsoc'rtMr v(/) ! d.uBla rljnoB:

. mEaMrjqecx'ie Bo3M)'nIeH" '(, HcrcBecrlrLr n orpas rleHrl an' Bcex /r '(/)lsi, Eo Morlr

MeH'r6c' co BpNerleil;
. (o)Sorqrcqr.Ircne'

c' co BpeM€HeM.

MoxHo Bbr6parB Bxoa6,,(0) u (r) Uenb MnHnM !poBar'' I(2)1.
flplr cpaBreHnn raeecrBa MhHrNIaKcHot onruMda[nn

J- sup 'uP lr{lr 'min| "l ' l"r'L
I,r' ,qByx luaccou aorlycrnMElx crpare.lrii vnpaBneH": nporpaMMHBrx (nceBo3'loxHHe nap6l 

'(0)'
(l)) ;3aNlru}.rBx (B (orop6,x B MoMctIr BpcMetsi 1 = I MoxHo 

'cno$3oBarB 
lla6nlolleB e ](l) !

ynpaBnesnc 4(0)), nonyrrrnrcb IRa cyqecrBeHHo orrx'r3oL!ftt' orBera J;l/ =8,25 rr

3aB{cnnosr6 (aqecrBa ynpaBneHt{t or 3a!aHl'n rnacca Heynpex.4arcqux crparerl{x aaexuarso

noHrNraerc, .uane(o He Bo Bccx nv6in(aqtt'x Ecnn Bce napaMerpBr o66elra vnpaBneH!' !'t3BecrHH

n noMcxn orc)'rcrlyloT, ro MHoxecrBa nporFaMMHbIx n 3aMI{H)T6rx crpa, ertn yrpaBnestt oKaH-

Barorcr coBnala1<)lrlnMq-

2.2 ycpeaxcxne !a6rbactrt x pasqovBau{q

,{p}ron npuMep n3 [10] noKa3HBaer Bo3MoxHocr6 nory IeE ' o6ocHoBaHHbIx oaenol{ Hex3-

BecrH6rx napaMerpoB cl{creNr6r B ycnoBn x ryom )'lreHntx B ri3MeneE tx
npn aonyqeqxu Bo3Mox p*ynbrarbl {3McpeH'ifi, B6l6npa' pas'qoMl't3npo-

BasHBrc ynpaBreHqt tBxoa6u.
B cD"Iae 6onbnrlrx u cnoxH6x cncreM, cocro,un

crcii MexaHrKe ]1 ol{3tj(c oflpaBAm ce6t no,qxon KpBrnoBa-6o'onrc6oBa, ocHosaHH6ln Ha vcpease-

H'u laHsbrx, smnBHo pa3BnBaeMld, Haq]rHat c pa6or fx66ca, ocHoBbrBa'c! Ha reop& "[e6era
I,u 6or6uoro xon'qecTlra OH3ncccMx ! coquanBHLrx 

'Bnes'n 
rylt orc)TcrBnn BEcltHxx Borren-

c.rsHfi Bdnomuercs rnnor*a 3pronqqEocr,l, (oraa cpeAHcc npocrpaHcrseHioe 3Hasellre rot mu

rlrron xapaKrepxcuM pa r€M6r, nolclrxraqHoe B onpcqenennbu MoMeHr

Bpe\reHr, coslnnaer co cpeasllM BpeMcIrIrbrM 3lraqeHxeM oalioii 3 r(oMroHeHr' [p]'t 3roM n'qen

y"p"an"'* *opolrJo 
"otracylrrct 

,r c koHcrpv({ren MHorux perncrpupylo4tx flpr6opoB, npuH-

lrltrl reiicrBua KoropBtx qacro 3aluroqarrct ! roM, qTo oHIr B6!4amr B p*ynbrare HcKoropoe cpea-

lr€e 3Haec re roii tnl{ nHoii xapalnepncrlrl(,l 3a orpereneHE6d ]rnrepBa"l BpeMeH

Ecnnpe rcrp'pyorqrii nplr6op ycpeaH'er nocr)'rarclrne Ilpn /= 1, ,?<M
Har.u{r) c noMexaMn 

'(r), 
ro Ba Bb,'xoAe rp 6opa noryraeM

v=t.f(t)+tl(r'
npl{ cryqanEon lpnpoac noMex v(l) r Ii3BccrHoM cpclreM 3HaeeEI{x 

'? 
B npernoroxeH'r 06

ti\ He3asnctirvocrl! orrHarcBofi pacqeaereHrocut, xoHcqHocrlr Aucnepc n, B cnny 3a(oHa 6onL_

Err\ q c€n r€oprin BepotrHocr€fi, )tse rqnBtq f, MoxHo Ao6lfrbct c(orL ]Toago Manot BepotrHo-

c.flr ornnqlrt Broporo nocnexHen qropMyne or cpeqHero 3raqeElrjr noMexu T e no

,I?gl$nr I n n Moaso locraroqHo roqHo onpelennrb cpeaHee 3lraqeHqc cnrHaraJ(r)' onPcneffe

rtoe tr€pB6IM cnaraeMB]M B nocncaHefi OopMv'e
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qro 
^emrb, 

ecrtr noMexx v(r) He 
'uljlloacq 

cnranrrnva (crn crutecnrun)? HdlpqMep' v(1)

3na.renn' HeBBecrHoii d vHKLun (r'e npo!3Bo'!ttble;,** 
*cT*** 3*a{i{ 06 oucnnBaunu

B paM(a.{ xnacctrqecxoii *p"*iY:1,::T""il;;;;;;";;;;;;""---"",c, 
a6cypa'oir,

cDcrHefo 3HaqeHlit ctrHana pef cTlrpycN{o'o

;fi;;; ;;';G;;;"*i o"*^i"i'i"'*""- o* oqe'b BaxHa' 3aa3qa)' a

cru ee mI{ ro pelt4, E.' -;r- 
,'0";'", ' 

paccvo fl! cnra-"'lirrrb\ Hadro'0eh\4o'!cpHrJl?)cv noLrJ'oBhv

.-.',r. *u'o',"u u"on"'L Ha6.riJ eHqn yrpdc"tror ce Bol retc'duerBxo'r 4
--- 

co"rv" n"poo*'" 
'repa3pbrBnoci.r 

x'OopMsqm u vrpaere'un, 6vueM "lili'l:,lil 1""""'-
p"pv"'l'#"'.'i- l " '"MeE' 

BpeMeHtr I HarpqN) to onlesen'erc{ reKvul'M "'"11i:111'-L:*-*
pbrM se'3secnrblM napaM"'po* ' 1"*-""*"' no:r!@ruuerrov 1' metHllocna6treHf q Bxoaa)

f(t,= ' ult)'
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"." 
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\ F 'mrpoBd rHbr)' novex

B f10, I Ll nprBeleHbr aqroprrMbi. o6ocHoBaHI4 n npnrlepn qrcrenHoro Moue {poBaHfi''

au.rr"" np" 4'^irp*uHHoM MaroM (7 = 7) Kor{'{ecrBe Ira6nrcllellrii rosepnrer6Hbre mepBanbl

,qnr ir c aara8ae!1oii anpaopHo BeporrHocr6n p
I,Irax, rrq, rasarocs 66r, a6c)'paHo;3aaacr 06 o(ennBaE"r mpaMerpa ryII lrponBon6Hblx

c t{oropoii rylHqnnlanEHo e Moxcr cnpaBm6ct Hl{ ontE aerepMnHnpoBaH_

Hr,r; amopnrM, BHeceH{e paHltoM!3aqxn s rpoqecc Bd6opa BxoloB 'qasr rotycurb Bnoffre ocMbrc

*'*" pity***,. tro3Bomt roBop,irB o B€potrHocrnon vctre rnocrtr paHAoMnrpoBaHFoio an

roprr"'o-" ""norop"'" 
nopaMerpoM (Bepo'rHocrbro) P Aocr!'(eHne vcnellqBlx pe3vr:t6raroR c RBr

conor crerrenrn Bepo'ruocrni nerepr{'HupoBaHHoro ctvqat' cooDercrBver (oN!

npor\r'ccy: ecfl-r notsocrElo .apaHrnpoBaH 6lii p$vn6raa ronvlr! HeBo3r{oxHo!To nvque 'MerB
l{aky()-T o rapailrnrcl eer{
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