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NCNO.IIb3OBAHI{E KOMNbK)TEPHbD( OHTOIO|I{II
B NOCTPOEHI,II' OTKPbITbX CI{CTEM OEPA3OBAHIT' B3POCJIbIX

llpnfi*ra C.H., ran4. neA. HayK, AoqeHT
Mqntronolrcrcnfi rocyzapcreeuHuft flegarurnqecKnil yxneepcrrer rrMeHU Eor1ana Xue.nuurqxoro, Vxpaxxa

YqacrHrx rconQepenqau

B n1t6rvvqr4v, tbnonHeHa nonbmxa c(npt tuposamb 4ercanHoe npeocmaeneHue o Ko/vrruJnmepHba oHmorozuflx, npo4ec.c rlrr pa3pa6omrcu
u tnmeH4wu, npu cosdamru omKpbtmbrx o6pasoeamawnhtx cucntev sjpocnwx. Ifoxasauo, umo KormbpnrcpHbte oHmoJroa.u nawemca eQ-

Qewnuewru cpedcmeo,u o6ecneqeHutr cetdaHmuHecKofi uumepnopa6enbHo(mu omtqumta o1pa3oaamerbHrrtx cucrne-M s3pocJtbrx.
Ktnvecwe urcsg: omKpbrmaa o6pazoeam&rbHan atcmeJvta, npozpa /uvtHui azeum, ae6-cepeuc, (EeHmHult oHmoJrozuvecKuti noxod,

KOr4 n b to mep Hbre o HmoI o zuu -

In publication, an altempt was made to form a coherent picture of computer ontologt, the process of developing and capacitu when
cre ation systems. It is shown that computer ontologt is an e/fective means of achieving semantic interoperable open
adr

Keywords: open educational system, sofware agent, web - service, agent ontological apptoach, computer ontolog,.

Arryalrxocrs tr [ocr&HoBKa npo6rre*ru n odrqenr BllAe ll ee cBe3b c Bar(HbrMn rra1^tnbrMu hnll flpaKT[qecKrfMn 3a,tlaxflflMrr.
flpeo4onenue KpH3ltcIIbIx raleuzfi, noBceMecruo Bo3ril{Ka}oqo( B coBp€MeHHoM coqr{yMe, Bo3Mo)Klro Graro4apr [osrpoeHllrc

cI'IcreMbI HelpspblBHom o6pasoranrr B3pocJIbD(. ,(vreprvrmrarrrolr craHoBneHlu u pa3Bwrva cHcreMEr o6patoaamu B3pocrrbD( rBJnerct
IIpI{HqIffI mfpbrrocrl.{, rcoroprtfr cBt3aH c w\eeil u t}enoueuou cno6opr, lr cnoco6crnyer flocrpoeHr{rc crfKpLmoro o6pa:oearenrnoro
IIpOCrpaHCrBa.

flepaoouepe.qnuM 3aAaHneM npx co3Aarur.r srKpbrroro obparoaanenurorc npocrpaHcrBa, rro MHeHr{ro accneAoBilenr B. Tapacona,
estb nostpoeHue orrpsnofi, m6lofi, AeqeHtpiuu.{3yrcrqefi o6pasoruneftsofi cnqreuu, roroptur cnoco6sa ycnerrrHo $ynnur,ronrpoaars r-r

piBBlaBarbct B cloxnofi r nroxo crpyKryp[poBal{Hofi cpege. B mrrqte m garg6rr6x cHcreM, r{orophre Mairo asanuogeicraysr c sueuHefi
cpegofi, orKpbITHe crlcreMbl xapalctepfi3ylorcr neplro4rqecKrlM r.r HHTeHcrnxru o6uesou c sHerxHefi cpe4oil. 3aecr rpanuqrr ruex<,4y
cNcrevofi fi oKpyxaoqei cpegofi tBlltlorct AocrrrroqHo pa3MbrrbrMlr r{ HercHbM. V orrprrrofi cr{creMbl 6o.rgure Bo3Mo)KHocrH H
cpeAcrBa aAamaryil{ K r.r3MeHeH}rril\{ B oKpyxarcuei cpeAe, B ToM qr4c;re rD/TeM n3MeHegrrr ee crpyrcrypbr fi fiapaMerpoB. Apynavn
c[oBulMI{, srl(pblTiut o6paaoaarenrnat cl{creMa cuoco6na K caMopa3Br{Trrro 3:l cqer ycrpaHeHrrr crapbrx r4 co3llaFftr'. HoBbD( crpyKryp
nnyrpu ce6r [].

@ynrqnouanraofi ocnosoi mrpurofi o6pa:onarea*rofi cnqreuu Moryr crarb l{HTe;rlrercryiurEHhre fiporpaMMnhre crrcreMbr, roropbre
6a:rpyorcr Ha IrcnoJIB3oB€tHI{It [porpaMMHbrx arerrroB n ae6-cepaucon. I4uenno flporpaMMrrbre aF€I{Tbr ri reGcepnucrr, r<oropue 61qyr
cnoco6xu coo6rqa a:auuogeftctnoBarr c ApyrurMH ar€rrraMr.r r.r neGcepnncaurr Arur Aocrr{xenr,rr rle;rn, cMofyr BbrrronHflrb 3aAagr.re
rIoJIb3oBaT€Jlt, K [plrMepy, IIo fioHclry ruQopuaryu urul nrr6opa omr,flrairJrbHbrx rapuarrroa peruenrui.

CneAyer mtteurrb, qm llcnollb3oBaHne raKrD( LrnreJrJrercryarnbHrD( [porpaMMHbrx cucreM Bo3MoxHo npu ycrroBr.r{ e,q.tHoro flop(oAa K
flp€AcraBneHllrc sHaHLIfi llpelMs|-Hofi crrpacm.r, qerKoro ceMafiTr,rqecKoro ee onpeAen€Hfir, KorAa.rno6as anQoplrarg.rx cBr3aHa c HeKoropbrM
HeorbeMrreMblM or Hee KoIrTeKcTon. Kar mMe.{algr t{ccneAoBareJrH A.Kytep, B. Corcon, H, Jlecuar u A. Eouapon, B pe3yJrbrare raKoro ce-
MaHTnqecKoro orMcaHl{,l npe4vemoft orpacJll{ nocre.&ltf, 6}trer npeAcTaB,TeHa KaK cJroxHar r{epapxrFlecKarr 6asa slii(aiflhrit, nag r<oropofi
lr,toxHo 6yAer ocyu{ecrBlulTb (LrHTelneKryanbHbre)) ofiepaqy|/., TaK/re KaK ceMaHTuqecrli noncr s orrpeAeneHrre qe,rrocrHocrr,r u
AocroBepHocrn AaHHlrx 12, c.4731. Tanoe omacanue Ha3BrBaercr orfloromeu.

Coapeueruroe [peAcraBJreHne o6 orrro.rorru no3BoJurer c.uenarb BbrBor o roM, qro paspa6orxa or{roJron[, 61ger cnoco6craonag
flocrpoeHrilo raK Ha3blMeMoro CeMa]rtH.recr<oro Be6a (Semantic Web), ne.qyrqar KoHrIeDrIrfi r(oroporo 3arcroqaercr B nepexoAe m
.{oI(yMeHToB, I(oTopEIe (MoryT 6rrm npour.nar+t KoMubKtrepaMID) K.qoKyMerrraM, r(ompbre <uoryr 6rrrr DoIIflTErMr.r rorr,nrrrcrreparuu> [3,
c.4221. Owronorut coAepxaHlul aeGcrpanuq neo6xo4rua Mfl yrrynneww KaqecrBa fiorcKa B I,Irreprer (Doprr.ra:rrrar cnerryrrpru<aryrx
coAepxaHut reGgor<ynerra Aaer Bo3MoxHocrs notcxosofi cficreMe Aerrarb BbIBoA o coorBercrBr,It.r noncl(oBoro 3afipoca re6-goxyrrrerrra
He rorIFI(o Ha ocHoB:lHI{I{ cflrITaKcl{tlecxofi uxtfoprvraqr,Il{, Ho It ocHoBbrB:urcb Ha ceMaJrrr,rKe coAepxaHr.r{ AiurHoro Aor(yMerrra [4]. Ilornrocnro
coDlauraeMct c MITeHUeM asropoB pa6orEl [3] crnrocnrermHo roro, '{To o}iloJrorrtl olpeAenrerct KaK rulroqeBru TexHonorwr.IIJU{ pa3Bwr$A
Ceuarrrqecxoro Be6a, Korop€u cnoco6ua cblrparl KpnrrrecKr.r Barcrfo ponl B opfaHn3arg.rr.r o6pa6orror sHaaufr na 6ase Web 13, c.422].

Taxrlna o6pasoM, ocBeIrIeHr'Ie ocHoBHbIx erauoa parpa6qrKr4 KoMrrr,rcTepnoi onroloruv \M $ynrqaonuporauux orrprrrofi
o6pa:oearenrnoil cuqreNtr sn4trcr aKry:ursubrM Ir cBoeBp€MeHHLIM 3aAaHrreM.

Axannr nocleAlrrx lrccllEloBarrlft n rryfuinxaqri, a roropsx ocHoBaxo pemerue gaxxofi npodlenrur. Ilpo6,reMa rrpoeKrr.rpoBnHlrrr
t't tpyrxqraourponarnu orrprrrofi o6paronaneaurofi crncrer"nr Ha ocnoBe arernrofi oHm[orurqecKofi lrogeau yr(e crana npeAMgroM
nccrleAoBaHwf IIeAamroB, pa:pa6m.nftor AHcraHuIIoHHbD( r(ypcoB, cflelll.rrurxcmn no nrQopMauHoHHbrM TexHoJronurM r.t ncKyccrBeHr{oMy
I{HTeJuIeKry. B vacruocm, ucloJlL3oMrtrxo orrrorloMqecKofi uogenn yteunra, rypca n o6pa3oBareJlEHoro craHAapm c qerrbn flocrpoeHr.rt
u}l[wBr4[yanl,l{ofr rpaerropuu o6yrenua nocrrrueua paSma [2]. Ilpo6neua pa:pa6srrur orrro:rofl{vecroit uo11em Mcrant)qr{oHHoro K},pca
cr{ula qpe4{eroM rccae4onarnr A.lauverxo [5]. flpruener+re rvr]4rbraar€Tnoft) orrroJroryfqecK)ro trop(ola K co3AaHI{Io pacnpeAeJreHxlx
cHcreM AficraHLU.IoHHoro o6yrenrax p{rccMatpllBnnocb I r.rcc;reAoBaHur.r ll.Kene6epatr, H.Jlecxofi, B.Penru.r [6]. OnNcaHre 6atonrx
Kol{IIeJuI'IIi 14 apxl{Terrypu Ceuarrrurveqoro Be6a xar< ocnoerr 4nr QyrcgaomrpoBarflr orxprrrrx o6patorarenrnrx cncreM ocyrqeqrBreHbr
a pa6me [3]. Ilpofterr.ra orroJloru]t u lrcnorb3omHlrr lD( B KoMnbrorepHrD( cacreMix paccMaryHBanacr B.Jlamrrruur.r 1d. 4e.^*ro
npoqecc pa:pa6orKH ol{rojrorHl{ n o6rqervr Br.ri1e paccMorpen r pa6cne ncoaelosarc,refi H.Hofi r.r.(.Maxl-rHlreca [7].

onraxo, yxaganr+Ie pa6orst, xorr H tBlrtKrrcr 3aBepuIeHHbIMrl HccneAoBarfirrMr.r orAerrrrtbnr ac[eKroB ;rprrMeHeHr,rr ar€HTHoro ogTono-
ruflIecKoro [op(oAa, Bce-TaKr.I He AaKn llenocrHoro np€rsraBreHnr o parpa6mre rowroreprofi orrronorHr4 raK Baxcrofi cocranmorqei
gIKpBITbD( o6paroaare,rrubrx cilqreM. Tarunr o6pasorv, Ha) rHoe 3aAaHrle AaHHofi ny6nrraqnlr 3aKlroqaercr r $opr,lrponaruH uenocruoro
rIPeAqraBi'IeHruI o 3HarIeHI'[r KoMrrbrcTepHbx orrrororufi, flpouecce rx parpa6orxr.r 14 rrorel{UHarre flpu flocrpoeHr4r.r oTKp6rrbD( cHcreM
o6pa:onannx aspoc.lrrx.

llelotenue ocHoBroro Marep!{aJra ilccJreAoBau[n. OAHam ur r:pe6onanufi r( orKpbrrbrM cncreuan o6paroBilurrr B3pocrrbrx rBJurerct
o6ecneqenue BEIcoKoto ypoBrul uxrepnepa6e.urnocrn (interoperable), vro rrperycMarprlaer Bo3Mo)r(Hocrb r:anuo4eficrmr c pIBHETMH
cHcreMaMI{ B ycnoBLID( co3naHI{JI pacqpeAeneHHbrx yre6nrn< cr{creM B l4rrrepner. Bo.murrxc-rso }f,r cyuecrB}.rouryo< o6yvarougo< crcrerr
p€aJlH3ylof ero rpe6oaanue 3a cqer olr(pbrrocrlt aarepQefica Aocryna K cBoHM cepBxcaM flyreM Bcnonslorauut e.qanofi Qoprrarr 4ru
o6ueua Aannurun, a uMeHHo XML u ofternrofi More:rr{ [peAcritBleHwr aoKyMeHToB DOM (Document Object Model). Tarofi norxoA, no
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rmeruno uccneronarenei A.Ky.rep, B.Coro+ HJlecnoi rB.Eor4on4 uooBoJurerpa3peruarl npo6rer"ryocrrar<cr,r.recroft rmrcponepaftrunocrz
p, c.a72l. Oanaxo Arrr orKpbrrbrx cncreu o6paroB{tHr.rJr B3pocJrbD( cauoi nnlr clrlTaKcuq€cKoft rarrreponepa6eJlbuocrl,I HeAocr{[rorluo.

O6rx$rxsrcq 9To reM, qro oAHy [r ry xe unQoprrlaqr.rro Mo)KHo cr.rrrraKcr.rqecKrr no-parHoMy noAarr', ]r noroMy ua Aaxsufi MoMeIrr

naKolrr{Jrocb 3llaqr4TeJrbHoe r(oJrr{rtecTDo MaTepuaJlar parxrx Qopuarax,, r{HotAa coBceM HecoBMecrnMLD(.

[nx o6ecnevenur ceMaurrrqecrofr unrepnepa6enrHocru qrKpbrrbD( cncrelr o6pasouauux nrpocnrx ueo6xo,qluo parpa6arsrsamT arcoi
cnoco6 npegcraBJreHr,rlr snaHrd, r<uroprri lro3BoJ]lltr 6H acfl)Man{qecru npopa6arumTb rD( nporpaMMubrurr arenraMl,r r reGcepnNcanar,r.

Taxoft cnoco6 6a3r{pyerc{ Ha l{crroJrr3oB:rurru arerrruoro oIIToJIoMqecIorc floproAa.
Paccuorpuu ocHoBHbre floJroxeHror ar€HTuoro onroronnqecKoro floproAa K npoeKrupomHuro u Qyuxqnour4poB:lHr,ilo grKpbrrbx

cucreu o6paaoBaum B3pocJrbrr(. Kax oflr{e.rarcn rccneAoBareJrr.r O. AnAon, ll. Fpuuranora u B. PesHn.{emo, nprorpavmrsrft ar€HT - 3To

rporpatntuar cyqxocrb, I{groparr Qyucarcxrpyer aBToHoMHo n roruEeruofi cpeAe, tlacro - EMecre c Apynn/flr areHTaMI,t. Arerrrrr voryr
6rnr cnerurarnat4poBaHHbrMlr, Aorxrnl o6uarscr c ApynrMn ar€HTaM[ c rleJrbro naxoxlenux ne6{epBl{coB, flpoAyrron, r.trr$opnaauur,r r,uIn

Apymx anerrrot [3, c.426). r(rr 4ocruxeHrlrr rrocraBlrenulx saaarufi [porpaMMHlre arerrrrr.qotDKrrbr uMerb Bo3MoxHocrb noJrr,3oBirrbct

craruagnsn{ [epeqneM ycrry4 rsroprre rrpeAmaueHbr s Semantic Web a Ka.reqrBe eeGcepaucoa. Be6<epnac - sm [porpaMMuarr
c!,rcrcMa, rorcpar oK&tbrBaer onpeAelreHnylo ycnry il xapaKreprcycrcr a6crparnrrru Ha6opona Qylrrcryronansxrx sogluoxa{ocrei. Bo
MHorrrx crryr{arD( peuu3arvr 3anpoca noJrr3oBaleJu rpe6yer rortr6ranrponanrx o6paruenui r 6ornure qeM o,ryroro ae6+eprnca. Bor
uouervry re6rcepruchr AoJDKHET lrMerb Bo3iuo)Knocrf, rIoAAepxrnarb BaJ-[.roreficrBue c,upynnna re6<epracancr n 4o6aBrleHue K crtuuagrrrblM
fipo{e4/paM o6pa6orxlr AaHHbD(. Eo.mrue roro, rpouecc qpeAcraBreHr.u arperupoBaHHofi pacnpe4erurreawroil nn(popuaqul{ Moxer
BKlroqarb y ce6r par6mue na rra6op B3ar,rMoyB{gaurrLlx grarroB o6pa6orrcr AaHHbrx, sgarlvroAeficrslrt HecIoJIBKI,D( reGcepnncor,
Bl\{eIuareJlrcrB:t qeloBeKa B fipoqecc o6pa6orxu sanpocoB fioJrb3orarenf,. ,Ilrr p.enerur raKlD( cJro)KHbD( pac[peAenexubD( gaAa.r Halr6otlee

npuroAHble MyJrbTI,IareHTHbre TexHojroil{n.
Kar< 6nro orMeqeHo paHee, ceMaHTr,rrrecKu xrrepnepa6qrsocru orKpbrrbx o6pasorarenurbD( cl{creM o6ecuewsacrcr 3a cr{gr

npeAcriluJreHr{rr rnannl B Blrre oHmronfi. Onmrorru, ra T.lpy6epou, qpeAcraBJrter co6oi orucam.re AeKnapa, IIBHrD( gxailai s nure
KJraccoB r.r oruorueHurrvtlr Me)KAy nilNln. CosraureHr{e om.rcaHr.rr AeKrrapar?rBHhrx rxanuli o6srqso peSyvr 6ornuof pa6orrr u onpeqeneunrx
uanrncor. .II7rr o6orHa.rexna yroi pa6oru, a raroxe ee per)nrrrara, T. lpy66ep BBen cneqfiatrbnnfi rqnmu KoHllerlTyanrcaquD). Om{caHlae

oH Ha3Biur <cneurrfmar4rei>. Taronr o6parou, onrononu sa Tlpy6epou, oqpeAeturercr KaK cnerg{Onaryu Kogqerrryafitsau{u [8].
flo nnenrro uccrreAoB{rrrerreft H. Hofi n,{. Marfwrxeca, o}rrroJrofbr - Qopruanrnoe rBHoe onncanue nourrufi npegucruofi fipacnn

(rnaccon), caofiqm KaXAoro flonfirfic, Koroprre on[cbrBarorpiBHHe csoftsrBa rt arpr.r6yrn norwrri (caoficraa, po:u, cncrru), orpanuuenufi,
rorop6re rlp€AcraBJurrorcr r caoicrBaM (Qaueru). Orrrororar BMecre c na6opou rIII4{BIIIyaJIEHrD( 3rcelr'fiIJltpoB KIIaccoB o6paryer 6ary
:uarlrfi [7].

Onraenav, qro ocHoBHbrMfi nprrlrHartol pa3pa6srxn otrronowlu tBJrtKtrct;
. neo6xo4nrosrr aHaJD$a rlpe4\.rersoi orpacm;
. neo6xoArllrocrb o6qero [cnoirs:osaHl{rl ruq&Mrl Lt [porpaMMHlIMt{ arertaMl,r;
. neo6xo4mocrr florropHoro ficnoJrt3oBaulrr 3Harmfi n npe4nrvruoi cnpacrut.

{aqro onrolonrr npeguernoi fipacJu c.Ma rro ce6e ue ,r;lnetct qemro. Kax orMeqator l,tccteroBirrem{ H. Hofi u,{. Maxflu+rec,
parpa6orxa orrroJrorrlr no4o6ua oflpeAeneHr{ro ua6opa laHurx u tlx crpyKrypbr A.lur r{crroJrb3oBaHtrr ApyrHMI4 rrporpaMMaMrl. MeroAsI
perneHr.rr 3aAarr, upe4\rerHGHe3aBucr{MBre nporpaMMHEre areHTbr r4crroJrb3yror B KaqecrBe AaHHbrx otrroJrornl,r u 6alst rnaruft, Koropble

nocrpoeror xa 6age crofi orrmromlr.
Parpa6mra ornoaomr{ npeAycMarpr.rBaer HecroJILI(o 3TanoB:
. orrpeAeIleHr{e cnpacJru n uaclrra6a orrronorunr;
. paccMsrpeHr.rg BapnaumB uoBropxoro qcnoJrb3oBitHr,IJr cyEecrByrouefi ornonorraa;
. ne,peqficlleHne BaxHbrr( TepMrrHoB B or{mJrorl{n;
. orlpeAeneHHe KjraccoB r{ r,repapxnr4 KrrilccoB;
. onpeAeneHr,rrr csoficrB KJraccoB - cnoroB;
. onpe,aeneHre $aueron caoricra;
. co3Aanr{e orseuurcpor [7].
Cpe4r xu6oaee rdlBecrrrbD( r3lrrtoB rrpoeKrr4poBanrre oHrorlomrr rla3brBitror KlF(Knowledge tnterchange Format), DAML+OIL(DARPA

Agent Markup Language) u OWl(Ontology Web Language). O4narno, KaK ofMeqaer uccneAoBareril4 @.Aruon, Il.fpuuranona n B.
PeeHem<o, nau6oaee parsrmrrM Ha ceroAHl r3blroM npeAcraBfleHrlff orrronorunr uBflflelcr OWL (Web Ontology Language), Orrononrr, uo-

ctpoerurar na OWL, mnrercr nocJreAoBareJrErrocrlro aKcr{oM t4 Qarroa c go6aB,tenlaeM ccEItIoK Ha Apyryrc onmrlorlno, roroparl ciuTaerc.,{
surcqeHHofr s oHroJronulo.

A.nq co3AaHr,rr u peAaKTrdpoBaHur orrro;rornr.r p€Bpa6sraH prA cneuxaJrr.r3rrpoBauHrrx cpea paapa6orKl,{, peAal(mpoB, fiapcepoB I4

cpeAcrB o6reAmexnr orrrorron{r{, naz6oree 'l!|Qermrnunm r.rs raoroprrx ,Brrrrercr; KAON lhttp/kaon.semanticweb.org,l, OntoStudio

fhttp://www.ontoprise.de/enlproductVontostudio/], Ontosaurus [htp://www.isi.edu/isd/ontosaurus.htnl], OpenCyc [hnp://www.opencyc.org{.
Cpe4n srr.rx nHcrpyrlrenroB A,'ut flocrpoeHr,rr flpeAMerso-opr{errrrrpoBarrnofi orrrolorua BIIAeJTEM peAalcrop Protege - OWL

[http://protege.stanford.edr:/ overview/protege - owl.htnl]. PegaKrop Protege - OWL - sro ru6xa.t, He3aBI{cI.IM,ur m unarQoplru cpeAa co

cBoHMH ocoGrurocrmru n npeilrlfyulecrmMr{, rcrropar o6ecne.{uBacr nanru4nrfi r.r 1ao6nufi B l{cnoJrb3oBiturul rpaQuvecr<rft uHrepr[eic
rroJrb3oBareJrro, pearfl,Byer vacnrra6r.rpyeuocrb, To ecrb MoA)rnbHoe Hapau[,rBaHne cucreMbr B paMKax yx tQng{poBam{oi apxr.ner<rypu.

Tarorce Protege - OWL Aaer Bo3Morl(Hocrb orrrrcrrBirrb KJraccrl c r.tcIIoJIb3oB:rHr.reM HoBbD( sogil,ioxHogrefi. B .racrHocrLr, rtrm OWL
(Ontology Web Language) urvreer 6ormroil ua6op oneparopon u 6aanpyfl'cr Ha norr.reclofi MoAerII.I! Koropat no3Boruler AaBarb

onpeAeJreHr.re nonrrurM TaK, KaK orrr,r oflr{crurLr, nogroMy cnoxcbre r(oMrurexcHbre flottfrttrr. B onp€AeJIeH[rD( naoryr 6rrrr co3ganu lc 6onee

fipocrrD(. K rouy xe lonruecKarr Moaerrb aaer Bo3[\,roxnocr6 r{crroJrb3oB:rr6 MexaHLBM paccyxAermfi (Reasoner), rcoloprni B cBolo oqepeD

AaeT BO3MO)KHOCTb npoB€plfTb rRrU{rOTCr 
'Irr 

yTBepXAeHr.rrI I{ OlpeAelreH[r B oHmJroruu Bar{MHo Henpsr[BopequBblMu, a TaIoI(e pacno3Harb

coo-rBercrBr,re onpegelenni yrcatankrm nonrrxru. Enaro4ape rroMy MexaHr{3My nolAepxlmaerct rrpaBrllbHocrb ltepapxlu olfiolloruuf9,
c.711.

Oulrcae Bce Kraccbr, cnoftcrn4 orpanlrrr€Hr{-r{ u o6rerru npeAnaenrofi orpacJrrc, trorrf{aeM 6azy zuanafi, Ktmpbte tBJulKtrct ocHosofi

am $ynrugaoH[poBaHr,rrr arexTHbrx or{ToJron{qecKr.rx cucreM, cnoco6nrrx ocyuecrBJrf,Tb o[€paIIHlI H4g r.rn{opnaarryrei.

Cneayer onrae,rrrr, qro KoM[bror€pHbre oxroronrr.r uMercn:xawmeruurfr norernular r cQepe neQopuaruxoro tl rurQoprr,ra,unoro o6-
pa3oBaHrdl. Bce yru au4u o6pasoaaHun, B ToM r{ucJre u o6paronannx Bpocnbrx, cla6o nogrepxeHbr cucreMaru3aqr{r{ KaK c'IoqKH 3peHxt

r[oprtr o6yremx, TaK t,r coAepxaxrar. I,IcnoflrgoB:rgtre loMrrbrorepnrx ornorornfi no3BoJtr,tT B3pocnoMy o6yrarcrqe*ryct caMocrotrellrHo
nocrponrb crparcrno co6crsegnoro o6y.rerru, orlennrl o6neu rsarrul rttfr wM rurofi npe4raeruofi o6nacru, noJrfrlrrb neo6xoAr.orre

roMnereurlfirr, ruroprrfi B KoHer{HoM cvvre 6ygyr cnoco6crsoBarr yTryrilreHilIo KaqecrBa xr,I3HI4 qeJIoBeKa.

OAHaro He cne5yer HcKJrroqarr nplrMeueHur ornononufi H B cucreMe SoprrlanrHoro o6pasonaruu. B raqecrBe trpfiMepa npe4rveruoi
o6nacru Arrs co3.{aullf, u r{crroJrb3oB{rrll{r IoMrrbxrrepgofi orrronontl MoxHo rlpnBecrlit o6nacrr snauui, Koropall oflp€reneHa MIIpoBEIM co-
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o6qecr:rou xar Korr.rnronar (Computing). B Yrcparare r cQepe $oprvranrnoro aucnrero o6pa:oBanrrr KoMrrbrorr{Hr [peAcraBi,reH o6racrrur.r
zuastdt M03 Cr4crcN{Hlte Hayr;lz, 14 xr.r6epuerma (uanpawrenm noAroroBKu 040301 llpraxnaAHarr MareMarwxa, 04Q302 tr{HSopruarara u
040303 Cracreruurtfi aHa,rus), 050 | LlH$oprraaruKa 14 B6rqr.rcirr.meJrLH?ur rexHr{Ka (aanparnenr.rr rroAroroBKn 0501 01 Kounr,oteprrre 

"uy*",050102 Kourororepnal [IDKeHepI,IJI a 050103 flporpannanaa axxenepr.u) ra 0502 Arrouanma l.r yfipaBreur{e (nanpaaner*rr-nopo."*a
050201 Cucreuniu l{HxeHepltt u050202 Asrol,raru:auur a r(oMnbror€pHo-HuTerpffpoBaril{rre rexHo:ronru). Co:ganue a flcnonb3oBaHr.re
orrrotoft{ll KoM[l'rcTI,IHra no3BoJlur o6ecneqrrr paspa6oncy cocraBrrrcuU,fi cucreMbl cnpacneBbD( craHAaproB Bt lc1;1ero o6patooanu,n Ha
e['7Jjroi'r MeroloJloruqecrofi ocuose, rapMoHlclrpoBarb Har.u,IoHarlbHrre srpacneBbre crauraprrr Bhrcruero o6pasoearra.r B coorBercrBgr.r c
Mr4poBBlMr.r aHarotaMrr, BbrnoJllurTb cpaBHeHue [pofpaMM noAroTOBKra IJUr Bbtqaqn <(ASoiHblX> AHTUOMOB.

Brrnogu H3 Aanlroro Hcs'IeAoBaH[fl rr nepcrreKTrBa Aalurefirlrnx pa3BeAoK B AaHHoM EafipaBrretln. Taxnnr o6parona, r
rry6m'rxar.glr cAenanuiu noIDITKa cQoprvrrpoaar:r rleJrocrHoe npeAcraBneHne o 3HarreHr,M roMrrbKrrepHLrx orrro:ronrfi, npoqec"e ra<
parpa6mxr'r u noreHw{ule rrpu flocTpoeHlrlt orKpbrrbD( o6parona:re,rrHbrx cucreM B3pocnblx. B ga,rraeiurlx ,IccneAoBitHlnrx r-ura1vpyerct
paccMorperb trpaKTl,rqecKlre acnerTbt lrcrrorlL3omHrlr orrroJlorurr.t B grr<pllTltx o6paroaarensHrx crrqreMax, B qagruocru, veper pa:pa$orry
nporpaMr\,fl+rx areHroB r{ reGcepnucor.
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IIHHOBAIU{OHHbIE TEXHOJIOII4II B IIPOOECCUOIIAJIbHOM OE}4IEHI'II F}zTYIUID( BPAIIEIZ
HA AO&IruIOMHOM STAIIE COUIACHO EBPOTIEfrCKofo OEPA3oBATEJIbH0To CTAIUIAPTA

Pygenu 8.B., a-p MeA. HayK, npoQ., rar. raQe4poft
Jlr'soacrcufi Haquonaarrrufi negrqnncxnfi yrunepcrrer rm..(. fanruqroro, vrpauxa

Vqacruurc rouQepexqnt,
Haqxona.nruono nepBeHcrBa no uaysuofi axaJtrrfnrce,

Orrcpsrroro EnponeftcxeA3r{arcKoro flepBeucrBa no nayvnofi aHaJtr{Tnxe

Ocaaqex meopuecxui u ocasilawr,ri nodxod x yve6uavy i cacm
epavai xa xa$edpe cotluanauoil uedupnt r, iKoHo,t4uKu u opza eutaem
ocvbtcrrumb cyuiHocmb )lw6Hozo ,lpoqecca sqepawHezo dna, taeda eQQtennueuotu, KavecmaeHHbrru u cxoenpelrteHHbrru n&rtemcu
ucnon'to64Hue noclnKnQccuqecKta.uemodoe yu6ot u rtotrcx ntmeti coeepueHcmloncarunkqaccuvecKlauemodu<u euedpeHw uHmepaKmusHbtx
uemodoe o6pasoeautn.

Kpane tmoeo, Txasauo ua mp.vduoc'mu a ucnorbToeauuu e tqe1uou npo4ecce aKmuslbu u uHmepdKmulHby Jl4emodux o6v,aeuut za xon-
KpemHbLutt yve6ntuttu dttctluruwtattu, qma cnyJrcum np&vbun npenbarficmsuev Ha nymu K KaqecmE) nodzontoemt 6ydyulezo 1brcoKo
onuntHo?o' ?pa'nomHo?o, KoHeePmupyevo?o u KoHn)peHmnocnoco6tnzo cocmoumerxbHo?o epava - cneqtuuucma XXI cmonetntn, co?racHo
eeponaicxoeo obpanoeame,lauozo cmandapma.

Knnueeue otoaa: rcpedumu eua yve6ar, ,uemod o6yvexta, npo4ecc yue6ut, nacmKracarqecrcue temodurcu, nacctaHbre
netnodu, qKmu@de uemodat, uemodu, neKqut, cetuuutp, ,ipoxmrrr""*n 3anr,mur, rcaic-uemod, uemod paseumtu
KpUmUqeCKO?O ]lt'lVueElW \epe3 UmeHUe U 0UC\UO
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