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llporpalnaa cocraBJreHa Ha ocHoBe nacflopra cneullairHocru HayqHrlx
pa6otruroe tr nporpaMMbl - M]tHrrMyM KaHAr.IAarcKoro SK3aMeHa rro

creqrraJrbHocrr-r 1.2.1. (ncKyccrBesurtfi unrenrext Ii MaIrIt4HHoe o6yueuue>> I
Ieiicrsyrcrqeii peAaKqfiI,t Ii B coorBercrBrlll c floloxesueirl o no.4foToBKe HayqHEIx

il HayqHo- ne,{arorxqecKrix Ka.{poB B acnupaHType (a,qtloimrype), yrBepxAeHHbIM

nocrasogresueu flpanr.rre:rr,craa Poccrlicrcoii @e4epaquu or 30 .uox6px 202 | r. Nl
2122.

qE,.r[ r{ 3AnAqu ocBoEHuq Al{cqrr[,rulrbl
I{e;rrro ocnoeuNx .{lrcqunrruHbr flBrterct u3yqeHlte coBpeMeHHI'rx MeroAoB.

r,ro4enefi u rexnonoluii ucKyccrBeHHoro rrHreJIreKTa (I4I'1) u uaurlt+roro
o6yuerux (MO) n n:rane ycKopeHru na sroii ocuose HaygHo-rexHuqecKofo
nporpecca a quQpoBrr3arlr{rr 3KoHoMI.IKI,L

3a,{a.raN{H,qucurrJlxHrl -{BJItIorct:

- r.r3yrreHr.le MeTo.4oB rr npoqeccoB noryrieHut, xpaHeHI-It, o6pa6orrul u
[HrelUreKTyaJ'rbHofo aHalru3a 4annux (ar:touar 6onrnue (big data), ((cbrpbre u
3arrryMJreHHbre) (noisy and raw data) AaHH;Ie Ir 3HaHr4fl, a raKxe MeroAoB I'I

npoueccoa MO:

- noJryqenl{e npeacraBJleHllg o MeroAax, Mo,qertx, texgoloruqx tr'I14 u
MO s nnaHe co3AaHrr.rr xHcrpyMeHTaJIbHbIX cpeAcrB (uateltartrvecxoro u
rporpaMMHoro o6ecnevenru) g:rr pa:pa6orxIl coBpeMeHHbIx I{ nepcneKrrlBnbrx
cilcrelr I,1I4 r.r MO;

- co3AaHrre un$opruauttonnrx uo,{eleii, Mo.qereil AaHHblx t.t 3HaHxii,

]''rero,4oa pa6oru co 3r{aHurMr,r, MeTo,qoB MaurrHHoro o6yuenu{ p o6napyNenur
uogux :uauaii (dana mining and kr.rowledge discovery) c IJerr;Io co:,qanut
r.rHcrpyMeHTaJrbHbrx cpeacrB (vareuarnuecxoro rl npofpaMMHofo o6ec[e.]eHus)
g:rx pa:pa6orrn coBpeMeHrrr,x u nepcIIeKTIrBHbIx cucreM trM u MO lsts
pa3nnrrHr,rx npuloxeHnii u npelMerHux o6nacrei.

MECTO .IUCIIIIIJ'IIIHbI B CTP]I{TyPEIIPOTPAMMbI
ACTIIIPAIITYPbI

Cneqaa.nrna: Ar.rcqr,rnJrr,rHa B crpyKType npofpaMMbl acnupaHTypu BXoAIrr B

E,ror 2 <O6pa:osareJrur,rii KoMrroHeHr. O6ruar rpygoeurocrs cocras.luer 7

3arreTHbix eAr4HurI (3.e,).

<Doptuy,ra cleu uar bHoc r ll

I{ucyccrnexnui uHTer,'reKT (artificial intelligence): Kom:rercc
Tex!{o:roruqecKlix peneuufi, no:no,'rqrorq{fr xM}lTxpoBarr, KofHrir}'IBHBIe Qyur<quu
rreJroBeKa (ar:rrcvaa cauoo6y.renue, noucr peueruri 6e: sapauee 3aaaHHoro

aJlfoprrrMa li Aocrrr)KeHue uncafira) u noJyrlari, npz aunorilrenran KoHKperH;rx
npaKTuqec(u 3HaqrrMbIX:agau o6pa6orru AaHHHX pe3ynbrarbr. conocraBl4Mble,

KaK MI-iHlIMy\'rJ c pe3ynbraraMr,t uHren,rexrya,ttnoi Ae{Te,TbHocrblo rIe.]IoBeKa.



flpullevaule - Koiurnerc rexHolofuqecKr4x petrteHl.ri sKrlo.]aer g ce6s
uuSopl'raqnonuo-roMMyHI{KairrroHHyr{) liHQpacrpyKTypy, nporpaMMHoe
o6ecneqesae (n rou .ruc,re, B (oropoM r,rcrroJrb3yrorcr Mero,abr Marrr.rHHoro

o6y.reuux), npoqeccbr rr cepBrlchr ro o6pa6orre AaHHbrK, asalrlt3y 4 c4HT93y
peneHni. (IOCT P 59277 -2020 Clrcremsr lrqryccreeqnoio HHTe,'rJl€Kra.
K,raccurfuxaqun CI{I{).

tr4cryccreennr,rii rrHTeJrJreKT rl MaITIIIHHoe o6yueuue - cneuuajlbHocTb.
BKnrcrraorqas uccreAoBaHa-s npoqeccoB co3AaH!1r, HaKorrreH[], o6pa6orru u
r,r rr I c- r. i e h | ) d. I b H o I o aH4rh ia ria||Hblx h rnaunl. ve t olog U IrloAe,refi MO. veroloe

re\Ho,roruii Vl4 n MO B rtraHe co3raHHr {Hc IpyMeHTaqbHbrx cpencrB
(lrarelraruuecroro r{ nporpaMMHoro o6ecneuenux) n,rx pa:pa6orrN coBpeMeHHbrx

u repcneKTuBHbrx cucreu tr4tr4 r,r MO anx pa3JrriqHr,rx nprliroxenufi u npeAMerH;rx
o6.racrefi.

Hay.rHoe Hapo,qHoxo3riicrBeHHoe 3HaqeHr{e perueHrrr lpo6neu yra:aunofi
cIeql4albHocTn cocTohT B co3.{aHrr!r HayqHhrx ocHoB coBpeMeHHrx MeToAoB .H

rexuo:rorufi WI u MO ri B ycxopeHr.iu ua sroi ocHoae HayrrHo-rexHuqecKoro
nDor0ecca.

O6.racru ucc,regonanuii

1. EcrecrseHrio-HayqHbre ocHoBlr rr Metonr; LlkL

2, I4ccne,qonaur,rs s o6racru orreHKrz KarrecrBa u sQQerrueuocru
aJifoprirMuqecKirx u npofpaMMHbrx peueuui .4rrrr cricreM WI u MO. MeroAura
cpaBHeHrlr u nrr6opa a[fopurMfirJecKr.rx r{ nporpaMMHbrx peueHnfi [pn MHorrrx
r(prirepHsx.

3. Merogrr u a[fop]1Tr\'Ibl Mo.qeJII.IpoBaHxt Mr,rctrureJrhHblx lpoqeccoB:
paccyx4enufi, apryMeHrarlhu, pac[o3HaBaHus u rnaccu$uraqun, Sopltuporanu.t
noH{ruia. I4cc,re4oaanna s o6Jracru ueiipouopSnrrx Mero.4oB aHaJru3a ,qaHHbrx,
rrMr,rrarluoHHoe Mo,{e:rr.rpoBaHue crpoeHr,r{ u Qyuxqaii Mo3ra, B ToM rrr.rc:re - u c
r4crroirr;oBaHreM Mero.qoB Marrr.iuHoro o6yuenlir. HefipounQopnarzKa Ir Mero.46l

MoneJrHpoBaHIu 6uo,roru.recrs4x HepBHbrx ct{creM.
4. Pa:pa6orxa MeroaoB, arrfoprrrMoB r.r co3AaHrre crrcreM ucKyccrBeHHoro

ecTecTBeHHoM r3brKe, A.rl-rr

cnequarlbHbtx BUAoB .4aHHLIX.

peuu, 6uorreglrqnHbr x Apyrr4x

rrHTeJrJreKTa lr Marrrr{HHoro o6yvenur gnx o6pa6orra u aHaJIIl3a reKcroB Ha

5. Mero4u u rexHo:rofliu loucra, rpuo6pereHltr u ucnoJrb3oBanug zaanui u
3aKoHoMepHocret, B ToM ql{cjre 3MnupurlecKux, B clrcreMax rrcKyccrBeHHoto
rrHTeJrJreKTa (CI4H). tr4cc:ieaoeauus s o6:racru coBMecrHoro npuMeHeHus Mero,qoB

MarrrrrHHofo o6y.renux u K.rraccnrrecKoro MareMarlirlecKoro Mo.{eJILIpoBaHuS.

Mero.nut r cpe.qcIBa xcno,'tt joBaH!4t rxcnepluux rHauuii,
6. @opuanusaqr.ir u rocraHoBr(a 3a.qaq ynpaBleH[r u (no44epNru) puHflTtls.

peuientrii Ha ocHoBe cl4creM IIcKyccrBeHHofo r,IHTeJrreKTa I{ MalluHHoro o6yueuu.r.
Pa:pa6orra cncreM y[paBJIeHrir c llc[o]rb3oBaHneM cl{creM I{ckJccrBeHHoro
rrHTeJIJre(Ta II Mero.qoB MaIxHHHofo o6yueuua B ToM qIicJIe

nso6paNeNraii,

ynpaBJreHr,r.s

po6orar,ru, aerolro6u:uuu, BILTLA u r.r.



7, Pa-:pa6orxa cleqlra[r43r.rpoBaHHoro MareMarurlecxoro, aJropltrMx.recKofo u
npotpaMMHofo o6ecne.Ieuug cucreM xcKyccrBeHHofo r.rHTeJrJreKTa rr MarurrHHofo
o6yveurr. \4eronbl h cpe[crBa B3ah]\ro.qeiicrsLir chcle\1 LicK)ccrBeHHoro
llHTe.[.[eKTa C .4pyfrrMli clrcTeMaMrr ll qenoBeKoM-onepaTopoM.

8. Mnoroarenrnrre crrcreMbr u pacnpeAelrer{Hbrfi tr4tr4.

9. Mero!ur fi cpencrBa ricno,,rbJoBaHr4r.tr,qr pe[eH r 3a.[ati r..rcKyccrBeHHoro
HTeJL,IeKTa l,I Maut-,tHHoro o6y.]eHIr napannenbHbr\. KBaHroabrx esrqhc,leH t Lj

I 0.I4cc:le,{osaHus B o6,'racrr4 3TrrrecKHX npo6reM, cB{3aHH6rx c co3AaHrreM }r

BHeIIpeHhcr4 [4]1-crcrev. BKntoqar \4onenHpoBaHHe oxH.[ae\{br\ cou anbHbtx l-j

lKoHo\lhqecKhx noc,re;c rel fi.
1 l.I4cc,regoaaHu e o6racru (cri:rhHoro I4I4), BKrro.ra.{ $oplrizpoaaune

noHtruiiHofi 6a3br ri 3jreMeHToB MareMarl.IqecKofo dopvanugua. neo6xonrNlttx rrq
nocTpoeHus arlf opI.iTMI4qecKof o annapaTa.

l2.I4ccne,{osaHus B o6racru (AoBepeHHbrx)' clicreM KJracca I4I4, axnroual
npo6[eMbr Qopr'rr.rpoeaHr.tx recroBbtx au6opor npeqegerrroB, HaAexHocru]
ycroiirl[Bocrl4, [epeo6yLreHrir Il r.A.

l3.MeroArr a cpe.qcrBa QopvupoaaHlu Maccr.rBoB AaHrrbrx r{ nperIeAeHToB,
ar,'rn.tat ((6orr,rll,Ie ,{aHHbIe)), Heo6xoAuMbrx Arr petrreHu-f, 3a,{aq ucllTccrBeHHoro
r,rHTgJrJreKTa u MarxlrHHoro o6y.reHrz.q. Ilpo6reuuo-opueurupoBaHH;re KoJrnenrrrn

,qaHHbIx .4JI_fi BaXHbrX rrpr.lKJIa.{HLIX OOJIaCTeI,i.

l4.Mero,qsr u cpelcrea QopuapoBaHrrr MacclrBoB ycJroBHo-pea:rbHbrx .qaHHr.rx a
npeqe.qeHToB, neo6xo,lr.turx A:u peueHxr 3aAarr ucKyccrBeHHoro ur{TeJrreKTa rr
\laur HHoro oO) 'reH r.

l5.Mareuaruqecrue r.rccreloBaHllt B o6racrlt crarucraxl.t, lorurru, alre6pr,t,
rorrojroruH, aHanusa OyHKur.[l u ,qpyrux o6,racrax, opueHTtlpoBaHHbre Ha peueHu e

3atratr hcK) ccr BeH Horo uHt eJt,'lexTa li Maur h H Hor o 06) .reH hr.
I 6.I4cc,re4oaaaur e o6,Tacrl{ cneu(a;rbnblx Mero.uoB onrsMu3aqr{r4, npo6JreM

cJroxHocrl4 u 3J'ILIMIlHaqun nepe6opar cHr-ixeHris pa3MepHocrl4,.
IT.J,lccreroeaH l Bo6,rdc.x \1Hotocnoi:iHbl), a[ropllMhgecK \ xoucrp1rqufi. e

ToM ql.lcJre - MHorocnoiiHbrx Heiipocereil.

Orpac,rr, HayKlr: rexHrrqecxr,re HayKr,r.

floHqrue ncKvccrBeHHoro lrHTeJlJ,reKta. cucreMbt ncKyccrBeHHofo I{HTefl,teKTa
(nHre,r,renrya,rr,nofi cucrelru), uaurunuoro o6yvenun

Olpe;e:reHIae ucKyccrBeHHoro rrHTeJrJreKTa (tr{I4) rar oArroro rr3

nanpae,reniri unQopMarr.rxlr r4 ocHoBHbre saqauu W\.
Ocsogsue HanpaBJreHr4r rr 3Tanbr pa3Br.rrrr s, IM. Cr4creMr,r t1t'l (CI4JI)

(uHTe,'IrenTyanr,Hr,re cucreun) KaK crrcreMbr, ocnoBaHHbre Ha 3HaHrrrx. llorrJrrr.re
rKcfleprHoii cxcre\1br rlC, h fiHrenrneKtyaJbHoil cucre\4bl noA.aepxKt.i t\pLtH|]ltlfl
peurenufi (I4C|I[P). -8suru rl cxcrer'rbr npeAcraeneHu.s :Hauufi.



' ', ' 
'llonsrllt <6omuue gauntie> (Big Data), <cr'rpsIe/:a4yM:reHHble. aaHHHe))

(RawA{oisy Data) z aure:r:reKr} arbH oro altaJru3a AaHHblx (Data mining &
Nowledge discovery t.

Mallunnoe o6yuenue (MO) xar oAHo 113 ocHoBHblx ualpan'nerulfi I4I{. Po:u
MO a CI4tr'I. Mero,qrr o6yvennt c )ArtreleM 14 6e3 yqlTent MO ual ocndee

ueipocereeux tex'ororlrfi .

Ilonqlzq <cltlr,noro> IItr4 u (,4oBepennsx>> Ctr{I{.
Jtlqecrre npo6,revst. cBt3aHHbre c co3laHHeM H BHe.[peHHeM Mero,loB n

cucrell I,114, BKnlorrat MogerupoBaHue oxnaaeMblx coqIIaJILHr'IX ll 3KoHoMl'lqec(Iix

nocre.qcrBuIl.

Konuen.rva,tr,nr're Mo.se,rn IIII n MO
o6u1ue npuu4unbt MooeTuposaHu, oKpy){anuei cpedbt npoueccoB

M6I[neHIt{ rreroBeKa u qeroBeKo-Malil.IHHoro o6rqentln. Mauunnoe
npe,qcraBneHue :nanuii u .4aHurx. Meroatr xpaHeHti.s, roricK? 14 o6pa6ornli

AAHHbIX, MCTOAbI ECTECTBCHHO--'3bIKOBOfO qEJIOBEKO-MAlnIIIIHOIO OOUIEHIIJI.

Ilpeduemuan oSnacma u ee uodetu. flonsrtla ((IlraH-coAepxaHu e)), (rllraH-

Br,rparKeHqe)). O6'lexru, xapaKTepxcrtiKl{ I{ I'IX 3HaqeHI.It, E.4nuuqlr uHQopuquuu ll
urr$opvaquorrrrr,reoTHoI]IeHI,I',Maurl,Iltnoenorruvague'

Rozuumuauwe (uumenaercmyanuuue) cucme bl. ,{erlraparunnoe t!
npoue{ypHoe flpencraBneHhe BHeIxHero vtlpa 3Haule KoMnereHul-tt.

Bocnpfisrl.{e, MLIruJreHhe u ABufareJrbHoe eo:6yNgenue Basa lrar'uft n 6a3a

AAHHSIX.

3uarcoeute cucme bt. Ceuuoruqecxnfi TpeyfoJlr'HrrK rr ero :,teMenrH floHgrus
..)KCTeHCHOHan' h ., XHTeHCIOHa"'l

Ilpedcmae,teuue nouui
. KlaccarfunaquonHbre cucreMhl: uepapxirqecKl'Ie x:raccuQuraquu, Saceraue

nraccr$r,rraquu, a,rQaaurno-npeguerusle rutaccuSllxaillllr. T*aypycnlre Merogbl

npelclag,teuiir luatni.
Cr.rcreuu, ocHoBaHHbre Ha 3HaHLItx.

O6ler<rHo-xaparrepucrruecrue ra6.nuqtr,

Ceuasurqecxae ceru. floHtrue cyruHocrl{.
8]-I.46I. ,rII4HfBl{crliqecKng, JIOI}FIECK,IE,

' .:r: j

Ceuanraqecrrze oTHorreHI'It lI ux
TeopeTIlKo-MHoxecTBeHHble,

ceTIt.

Ourolonrr,i -
, npeguernofi o6racru.

Kanouaqecnlre cltctellt'l

3aAarI c aBToMaTI-IqecKrrM

reanrn$zxaquonnrle orHo[reHlir. A6cTpaxrntre n KoHKperHbre ceMaHTuqecKl'le

OpefiMbr
flpuHqnnrr Qpeiilr-npegcraareuuii. lloHsrue (CJIOTA).

[1poa;xulouuste cxcIeMbt npencIae,reHIifl rHaH ii.
floc ra. flpe.ncraereu re ne$opva,r uH ut r, iHaHu fi .

PegynqronHrre cucreMbl. Cunre: nlana peueHI-I.s

rrocrpoeHueM peAynquosuofi r'roAe,ru.

OSpa6omxa dauuatx u suauui
O6pa6orra 4annrx. CrpyrrypH AaHH;IX, Yponnl npe4cralreHl'Is AaHH;IX.

Ha3HaqeHne H opraHu3au[t.
cucTeMqo-crpyKTypHoe onucaHlle

-fl:Hxlt onucanu.a u MaHunynupoBaull-s,qaHHr'IMI.I.



Ctlcreua yrpas:renua 6a:arlll galrHlrx. Apxurerrypa CYE,{ OcHoeHHe

KOHCrpyKrIrlri crpyKryp IaHHblx. Qyunuuu cYE,{. Kareropuu lonl:oeateneti'
K:raccu crpyffyp gaHuux. I4epapxurrecKarl crpyKrypa. uereBble crpyKrypbr'

Pe,r r uaonH ute c rp1 rt5 Put.
Ea:r,r gsanufi. Opranu:a{u;t 6as l*ta:oul, flpltuenenue HepeJI{ItrlIoHHr'Ix

(NoSQL) 6a: naunblx I{ coorBercrByrorqrax CYE.{ (Neo4j, MongoDB n 4p )'
Memodat u cpedcmea uawuuuoeo o1yueuua

O6yuerule c yql{TeneM u 6e: ywrre:u. Mero4rr o6yveunt c noaKpenreHlleM

flpr,ruenenue neipocereer,rx rexHororufi. Tunu uefiponulrx cerei (npocrr'Ie'

"""p'on"","np"nypperrruue).MeroAur:ry6onoroo6yuenu-r.
TeoPeruuecrcue ocrrosrl I{I{ lr M0

Mamei,,tamuuecrcue ductlutuuuat A,Tre6pa il feoMerpl4a: anre6pauvecitne

crpyKTypr,r, BeKTopHbIe npocrpaHcrBa,,'ruueiinse oro6paxeHl4t; aHaJlrrruqecKa{

feoMerpl{{, MHofoMepHat feoMerprit KpI{BbIX ri lorepxnocrei MareMarl'I'{ecKl'Iii

ana:ru:: 4IaQQepenIJIIarIbHoe !1 riHTefparbHoe r4crluclreHur'; SKcrpeMyMr'I $yrxqnii;
aHarrurllqecKat feoMerput r'1 ruHefiHag a,rre6pa; noclegoBarelbHocrl4 rr ptAr'I;

aexropuriii aHaJIrr3 v 3JIeMeHTLi reopull noJlt; .quQQepeHql'Iarlusle ypaBHeHx;l;

u""o"nn"r" ueroasl. Ma:revarxrlecKaq roffiKa: ucqucreHl'Ie' BlJcKa36lBaHI-jr;

ucqltcjreHlle npeAl{KaroB; roflIarecKl-Ie Mo,qe,'Iu; QopMarbHbre c[creMbli

Sopua:tnue rpaMMarI'IKlr; Teopu{ aJIropI'ITMol. '{ucr<pernaa 
MareMarrlKa:

noiru""*r" n".r""n"nrt, rpaQsI, xou6nuaropura. 3:reueuru reopx[ HerlerKux

Mr{oxecrB. Heqetrue anropllTMhl. Teopl{t HeorlpeAeJrelrHocrrz Teoplla

BepotrHocrei I4 MareMarnqecKas crarucrl{Ka: BepotrHocrrr, cry'rafiHEle nporreccbl,

crar[cTr4r{ecKoe oueHrrBaHlre u npoBepKa ru[ore3, craTucTnqecKrre Mero'[bl

o6pa6orltu 3KctepilNIeH'laJIbHl,IX AaHH6IX Mnorouepnuii crar[crl4r{ecKut aHanu3

MuoNecreeHHHii KoppeJululloHHo-perpeccuonnlti aHaJrlr3 Koulonenruui
airarn:. @arropnui analu:. K,racrep-analu:. K,racctl$nxaqnr 6e: o6yueNul'

,{ucxpnuuHanrauit asutuz. K:raccuQlmaqvr c o6yvenneu KaHoru'{ecKue

Kopp;ffuuu. MnoxecreeHHlri roeapnaqvonur'Ii anartrls Henracbiiqecxne

JrofI4xI4: Her{erKue, uHAyKTuBHbIe, a6gyxrarur're, TeMnopalr}'Hble, JIoTITKI'I

apfyMeHTauI4U.
ITpuuaduan NameMqmuKa. MareMarrlqecxne N{eroAbI npI'IHtrI'l{ perrreHlll'I;

I,ICCJICAOBAHIiC ONCPAqT'di KAK HAY'{HbIfi NOAXOA K PEII]CHI]IO 3AAAII NPUH'TU'

pe eHxII; MeroAbI ]iccre,qoaalrul onepauuii; flocrPoeHxe sKoHoMI{qecKHX'

MaTeMarr.IqecKl,lx I',I CTaTI.ICTIiqeCKI'IX rr4OAeleii ,qJlf, 3aAarl Ilpufl{Tl4s pelxeHl4t I4

yrrpaBneHl4.{ B CJTOXHT,IX CllTyallutx I4J1IZ B yCJIOBntX HgOnpe,qereHEocTI.I; fpaHxqbl

rrpnNreHrMocrlt KolnqecrBeHnoro aHaJu3a. Moaelu 
"ulHeiuofo

npofpaMM[poBaHl.rt; rpaHcnopTHat 3aAarla; 3aAaqa Pacnpe.4eJleHut pecypcoB;

aKcr,roMl'l ruHeiiHocrl{; trnHaMuqecKoe nraHI'IpoBaHrie; pacnpe.{ereHl{e noro(QB

ToBapHbIX nocraBoK na rpancnoprnofi cerl'i; 3KBI'IBarreHTHr'Ie cert4; TpaHcnoprsat

3a.qarra XnrrKoKa-Kynuanca; nu6op onrulranlHofo rpaHcnoprlioro Maplxpyra;

lrcno;rl3oBaHl{e lltseiuoro nporpaMMlipoBaHlit AJII peIxeHI'It orlrl'IMIi3aIVoHHEIX

JA,4ALI.



Teopemuuecrcan uuQopuamuxa. MoAe:ru onucautu unQoplrauuonurx

npoqecc;B u rexuonolltii. Teoperuro-woNecrBeHHoe oiII4caHHe coo6rqenufi,

3anpocoB, MaccriBoB AoKyMeHroB. Ynleepca:tnrrfi ItQopuaquounui uoror'

Jlulreiiuas r'to.4elr. Marpnqa nH$opvaqloHHoro rloroKa Accouu 
'lrI4 

BHI'Ie

Marpr,rubr r,iuQopvaquounoro norol{a. Kprlrepr'ru oqeHKII xHQopMaII'IoHH}IX

rexnonoruii {t cl{creM. Oqennu Kaqecrea floucKa (fiorHora, 'Toqxo{TL Ii. 'qp )'
Cueuasu;re Kpilreplll{ (lone:uan pa6ora, roppe:r*llzoHHbli KpI'ITepHt, cBeprKn Ii

np.). Ocnonnrie *upunt"p".rrn" uuQopuaquouno-flollcKoBbx clrcreu (tr4IIC) e

pln"unur" noopartutu^. orrt narrali" peNllua I4fIC Jfi'rseinoe [peAcraBJIeHI'Ie

,qoKyMeHToB, 3anpocoB, 'te3aypyca, I'IHAeKcripoBaHI-1.t' rrollcKa llonsrlie

ireKcl{qecKoi coBMecruMocrrl n re3aypycHofi comacoBaHHocrlt MoAe:ru

gnnaltuuecttofi KoppeKTrrpoBrll 3anpoca. Teoperuxo-unoNecrBeHHble

MaKpoMoAeJII{ uuQopuaquonnslx texsoloruii I{ cllcreM Teoperuxo-

MHoxecrBeHHbIe npe,qcraBJreHu{ onepaqui nag l'InQopvaquoHHbrMl{ pecypcaMu'

Oreparopu
onepaTopaMn.

Qopuupoaanu.r undoprrauuosurix noroKoB. Onepaquu Haa

Brlucnuteni'nge KracrePbl. llpo6:rerrno-opueurllpoBaHHble rapaJlrelbHlre

I,Icno,,rsgoganue MeroaoB naparrerbHoro nporpaMMupoBaHlrf rlpl't

pa:pa6orne pacnpege.rdunux CI'II4

Apxumexmypuarc oco6euuocmu u opzaHrcarryn Qynxqnonupoaauur
BbrltrcJlllTeJlbHblx MaIIII',IH pa3nI4qHbIX KnaccoB: MHOfOMaUI{HIrSre U

MHOrOnpOqeccopHble BblqIlcJII4TeJII'HbIe CrrCTeMbI, TI'InOBbIe BLIqI4CJII-ITeJILH6Je

crplr{Dpbr nporpa\4MHoe o6ecneqesve. peNuvut pa6orlt

Knaccu$ura{ux BbrqI4cJrrireJILHbIX cucreu (BC) no cnoco6y opraHltauxll

rapan:ie:tuofi o6pa6omu. Mnoronpoqeccopnble I{ MHoroMaIrrHHbIe KoMrIJIeKcbI'

crpyKTyplr: uarpuvnue BC, cucroJlurlecKlie crpyKTypbl' Hel4pocar{'

Pacnpe.{erensoe nporpaMMupoBaHl'Ie. flpoqeccr,r s ux cI4HxpoHIr3arII{t'

CeuaQopiI, MoHLIropbI Xoapa. 06rermo-opneHrl'lpoBaHHoe pacnpeaeneHnoe

npo.pu**"po"unre, CORBA l1apa:rne:tuoe nporpaMMlipoBaHlle nal o6ueii

nur"tua, Huru, Crangaprnr,ri unrepdlefic OpenMP Paclapatr'renueanue

rlocJreAoBareJrbHbIX npolpaMM flapalrenbHoe nporpaMMrrpoBaHne B MoaeJrrl

pacrpege:rennoii naruru. flapa,qnrus SPMD u MIMD. CrauaafH111ly9p9:r1c
MlI. f"6pt4nut" Mo.qenr, cpeAcrBa rpadruuecrux npoueccopoB Q{VIDIA CIIDA'

OpenACC).
3SQexrnsnocrr QynrqrzonuponaHrlt BbrqI'IcJlr{TeJILHBIX MaILII'JH' cI'IcreM I{

cereii te:renolauyHHKauui, nyrl'I ee IIoBbIrIeHrrt llepcneKTI'IBbI pa3Brr'tl1s

Bbrrl4cr}rrerbHi,rx cpe,qcrB. TexHn'tecKlie cPe.4crBa qeroBeKo-Maul-lHHofo

unrepQeiica.

Mero.qu I{I{ n MO
IIor,Icx peurenu.r B ycJIoBI4tx HeonpeAeJleHHocrlt Ha ocHoBe 'TeoperlrKo-

BeporrHocrHI'x Mero,{oB: tr.tcrog Eaiieca, MeroA Ha ocHoBe cy6leIiT[BHbIx

eeporruocrefi (xo:$dtuquenroe ylepennocru), 6afiecoecKue ceru goeeplrl floucn

pelrreHlzt B ycJIoBtltrx HeorlpeAeneHHocru: Teopu-s cBrraereJrbcrB AeMncrepa-



IIIeiQepa. I4cno:tgoeaHl'Ie Herlerxlix MHoxecrB u He-lerKofr JrofI4KIr fipu nollcKe

pe reH!.1t.

MeroArr u rexHoJlofl{I'I nolicra, npuo6pereHl'It It ncnoJl,b3oBarut 3HaHI4fi I't

:aronouepnocrefi, B ToM qrrcJle - 3Mrr4p[qecKux' e Ctr'II4' Bogr'{oxnocr}l

coBMecrHofo npI'IMeHeHu{ MeroAoB MaIxIrHHoro o6yveuru rr Kracc}rr{ecKofo

MaTeMaTrrqecKoro MoAeJMpOBaHIit. MeroAlr u cpeAcTBal I{CnOlb3OBaHUt

3Kcnepr'l'Ix 3HaHHfi l npeqe4dnron'Merogr,r u no,qxoAll Qoprluponauux MaccuBoB AaHHbrx r

aKrroqag ((6o",rbt!!1e AaHHbIe), ueo6xoauurrx airs pe eHr{t zala'l Wf4 u

MarnuHHoro o6yuenur. flpo6:rewuo-opllenrl4poBaHHlle KoJrJreKqIllI'4aHHbIX AJI'

BaxHbrx npt,tKJ]alHltr o6,lacreii
O6rqar cxeMa npouecca npuHtrl'Is peuennii 3agaua npururlu pelreHxt'

Cnequ$uxa npnHflTva peueui'lii B ycnoBHtx onpeAeJIeHHocrI'I' pllcKa'

n""fr"o"r"no"itu. Klaccuclarcau'fi MeroAoB Teopuu nprlHtrxl peureuui'

Crporue u 3BpIlcrI{rIecKI'Ie uetoAt'I. flol'lcx perxeHl'it B npocrpaHcrBe l"I"ji1l;
3agaull sepacrnuecKolo roucKa. Mero4 yuenluensa pa3 u.{x-^ u yHrrBepcaJIbHbII'I

peuarer; :aAa'I GPS (General Problem Solver) floacr< peIxeH'H{ Ha AepeBF X:

\4 a Kc i.u\,1l-.l HH bti:i rre roa r vero.u c-p olceqeH t.
lloxcK pe eHrat c [pI]MeHeHrieM TeoperllKo-I{rpoB}'lx Moaerefi MeroAFI

p"aant" untuaorr"ctu-{ecxllx Ii 6rN{arpl4rlHbix ufp'

Ocroeu reopttti atutr"ttta"*r* perueHufi (<urpu c npnpoAoi ) Mero{6l

roucKa peixeHuq npli u3BecTHblx Ii He 3BeCTHbrx BepotrHocr{x cocrofHrrll

np"po.q"t. Ocuogbr reopul{ oNu,[aellofi noJle3Hocrn Par]uogalsnoe tT

uppaqrioHalbHoe IIoBe,{eHxc Jrl{qa, npuHriMarouefo peI]IeHl'I-s' @ynrqux

o*iluetofi ton"aHocrH Teoplu cy6tenrueuofi oNr{AaeMoi noJIe3HocrI'I'

Merogu noucra perxeHl'I{ npn HarItrII'IH MHoxecrBa KpI'ITepI{eB' noHgrlle

orITlrMaJIbHbIx no flapero perlreHt,tfi Mero)flr noucna peureuuii Ha ocHoBe

npeueaeHroB (Case-based reasoning) lr analoruii lloucr peneHur Ha ocrioBe

rn6nux (anytime) arropl'IrMoB e CI'II4 (I4CIIIP) pealr6ltoro,BpeMeHl'l

Oueura c:roNttocn'l anfopgTMoB IIor4cKa petlreHllt Mero'[r'J onrn'rugaqlrlr 'lr

coKpal]]eHa.t pa3MepHocrll npocTpaHcTBa nol4cKa pelxe
^ 

@opullpoea"tle ."unrii, MO u Qopuupoeauue nonsruii tr4HreueKrya'rbHHfr

aHaJr rj !aHHbl\.
Meroar'r u alrfopl'IrMbl ((MtrKr'lx Bblq{crenui (soft computing) Heqerxue

MHOXeCTBa, HerlerKl-ie JIOII4KI1 ri alfop,ITMLI nOUCra pelreuuii Ssonloq{oHHOe

MoaeJrripoBaHue. floHsrue feHerriqecKolo a[foptlTMa' 
-oct{oBHble 

3Ta[bI'

trlcryccineuuue neiiponnue ceru, MareMar[qecKal Mo.qeJIb HetpoHa' nepcanrpoll

o.qnoc:rofixlreultnoroc:tofiuueceTu'cBepToqH6let.IpeKyppelrTHbleceT]4.
Anrop"rl'rrt o6yueulu ueiipouiioi ceru, BKrroqaq r:ry6oroe o6yueulle Merogr'r

MO na ocuore o6yqeHl'It c no,qKpenrenneu (Reinforcement learning)'

Meroatt tl aJIropIirMbI Mo.qe"IItpoBaHIIt MbIcJII.ITeJI;Hblx npoqeccoB:

paccyxAeHxt, pacrlo3HaBaHl'I;r li KraccuQuraquu, Qopuupoeaunl non-ttlii'

Mero,qu l'I aJIfopI'ITMbI MaIIlI4HHoro o6yueuu-r g:r.r o6pa6orrn 14 aloa:lla3a

TeKcToB Ha ecTecTBeHHoM 
'3bIKe, 

AJI' u:o6paNeul,lfi, peuu, 6l,IoueAltIlllrru lt

Apyrux c[eqlianbHlrx BuAoB AaHHLIx. Ocuocn;te xonuenuuu Semantic Web'



CI4I4 n uauunnoro o6yueuu.r. Paspa6orra cncreM yfipaBreHlls C IICNOII,3OBAHI.ICM

llpriMeHeHue MeroAoB rr cpe.4crB KorHurl'Inuoii rpaQllrr't 4nn o6pasnoro

npeAcraBneHltt,qannrrx (curyaquii N coc'roanufi )'
I locrauoana :agav yflpaBneHxs I{ (no.4.{ep)ffix) npl{Htrxt peureHlifi Ha ocHoBe

Mero,4oB 14 cucreu I'1I4 i4 MarrMHnofo o6yvenur, B ToM qlicne - ynpaBJIeHrtI

po6oravtt, aalor'to6utralrli, EIlJlA u r'n. : .

I4ccneAosauus e o6racrn ueiipouopQuux MeroaoB aHar[3a 'qaI{HbIX'

o6ttqcmb uodenu. O6:sexrlr,

n MO napa.r:relrnr,rx,

OTHOIIICHHg.

lHadxt.
Easot dqtlttt'tx (6!) OcHoaulre floHtru.s He:agucur'toctr' nporparlrta u

laHHbl\. 14u tetpupooauuoe ,icnoJlbjoBaHHe 2auustx Hen porl'i Bopeq h Boc l b

ganulrx. IJe:rocruocrr' I{ 3alqrlra Aann;x. Crpyxrypu E,{' AauunryTpupoBaHue

6aHKoe AasHrix. Tunrr no:rl:oearereft. Anuunucrparop B,{ lloturue

ronqenrya,'mnoii, ,'IoruqecKofi, Qusl'Iuect<oii crpyKrypbl E.{' Iloulrue o cJloBaptx

aaHHSrx, r3br(ax orucaHus I1 r{aHllnylllipoBaHut ,{aHHr'IMI{' E,{ U Qafi:rorlte

a""r"rt, f]oxyuenrallrtr.te u ifaroorpaQnuecxue 6a:rt laneux,6a:r'r snanl'Ii

Ilo,tHorer<croer,te EA. @Ia3l4'{ecKa.s x JIofHrIecKat crpyKTypa @afi:r noluoro

reKcra. gacrorssrii c:IoBapb' uuaepci:r'tii Qaii:r''flo:toNllrqnsnrrfr Lr

orpuuare:rrurri c:ronapr'i CrangaprHble crpoKI'I lI clloBocoqeraHl'It, BKJIroqaeMLle B

"ucror""Iii 
cronapr. Onucaune E[ O6pa6orKa reKcroB npli 3afpy3Ke EA'

flourrue :rcnopra-t,tMnopra aoKyMeHToB-aaHHbrx

Ilounmue uodetu dauru"rx tr4epapxuuecraa, cereBu MoAeJru qaHHbIX'

cpaanutel;utrii aHaJrH3, rlporriBopequt u napa,AoKcr'I PeuquoHuat Moqerb

gannsx. 3xsellnntp;I orHo[reHrrii, AoMeH6l, arpu6yrlr' Oneparllru na'{

orHorueHI,ItMIr: cereKIII'I.s, npoeKqllt, ecrecrBegHoe coe'{}IHeHI4e flon-f,rue

pe:uquonuoii noJIHorsI t36IKa MaHI{nyJIIrpoBaHI'It AaHHbIMlr' Moge't 4aHnux

..c) LIlHOC lb -CBt 3b,'.

flsarcoearc cpei)cmea uu@opua4uouut tx mexuotrozui Bxo4nlre u Bt{yrpeHHxe

r:rixu. Crpyrrypa BXo.{HIIX l3hlroB. II:lrxoolte cpe4crna gra nao4a u o6HoBreHuq

u"sopraq;", 
"rn" 

no""nu, o6o6qenus I4 Bbl.{aqu zHQopMauuli f,:littoslie
cpeAcrBa o6rueHrif, c E,{ Aurernlrii r3bIK. -tfuLIKoBEIe cpeAcrBa '{oKyMeHTMbHblx
(n rou uucne noluorercroer,tx) I4flC: rpamlaruxn unQopllaqlronno-rol{cKoBt'Ix

x:unoo (reoperuKo-MHo)I{ecrBeHHbri, :runeiiusrii, cereaofi) I4nQopuaqraonuo-

nora*ouuifi xsrtr: nHQopvaquouHo-lorli'recrurii; llpoue,qypHo opneHrnpoBaHHblIi;

Henpoue.qypHblri t3bIK KoHuellyallbHoro ypoBHt flllt'tr'qlta'rora. EcrecrBeHHhlli

rrMl{Taur.toHuoe MoaeJrl'rpoBarruc crpoeHlit u Qyurqufi Mo3ra'. B ToM ql4cre - Il c

rrcnoJrr,3oBarrrreM t"toAou turtrtnrloro o6y'renlu Heipor'rx$opllarura ir uero4sr

uo4enlrporanun 6I'IoJIOfUqecKrlx HepBHLIX CIICTeM'

Msoloarentrste cHcreMll I.r pacnpeaeneHHhlft I4tr4'

B6llrr,rcreHr'It. flpuveneuue aJIt peueHtit saaau I4J4

r(BaHTOB6IX Bblqj'Ic,reuuii u r.g

I4ntfopuauuonuoe u JIIlHrBIlcrHqecKoe ricKyccrBeHHoro uHTe!'lJIeKTa Il
uaunnuoro o6Yuennl

flpedttemuan oonqcmb u ee Mooeru' uo'beKlbl, strureer,'a

Oc"osH"te KoM[oHeHTE] unsopllaquounoro o6ecne'IeHllg Ea:rr aaunrrx n 6a-:u



r3bIK. C:roeapnr'ri KoMlIJreKc

Teraypl crr: cocraB h clP)KT)Pa.

-f:rrxu :anpocon SQL u QBE.

Al4C. Kraccr$nraropu. KoanSnxaroplt

-fl3r,rKu oflucaHl.It aaHHr'Ix I{ oJroBapE .{aIrHbIx.

I4u@optta4uouuutit noucr' Ocnosuble oH{TIl{ u enag. MoAeru rducia.

Crparerurl noucra. llonsrle o6 accoqnatuenou [olicKe ,floAroroBKa 
3anpocoB rr

oru"ron. OneputuBHr,lii r perlaMeHrnsiii peNuu nouct<a' @oputlpoaanue orueroa'

I'IcnyccreeuuuiiuHTeJlJteKTIlcIIcreMr'rlIcKyccrBeHHorount]elJr'rerira- 
(uE'I eJIreKTyaJIbHr'te cucreusr)

I loHtrue LcKyccrBeHHofo unra.oo"ntu (LM), zaptu I4I4 OcuosHsre

HarrpaBreHus u 3ranbl pa3Burus I4l{. Cucreusr ricKyccrBeHHoro 
ltl:_ll-:111

(nnre:rnexryamnlle cl-icreMbl, I'IC) rcar cucreMbl, ocHoBaHHEIe Ha 3HaHI'Itrx-

florurue ercneprnofi cucrenu (3C) u cucreulr no,AAepxKll npuHtrl4s perreHlll'l

(CII[IP) xan I'I-C. -fl:lrrra H cucreMbl npeacraBreHr'r;I 3HaHuil: LISP, P' RpLOG'

CLIPS u 4p.
floncr pelreuu.r B ycJloButx HeonpeAeJIeHHocrli: Teoperl'IKo-BepotrHocrHlre

uerogu (tuirog Eaieca, Mero'4 "u o""ou" cy6'lexruanlx BepotrHocreii

(ro:QQuqNenron yaepennocru), 6aiiecoscrue ceru ;orepna) IIoucK peueHl'It B

ycnoBlrtx Heolpe,4eJreHHocru: reop t cBI4.4ereJrLcrB [eruncrepa-llleii$epa'
tr4crrorh3oBaHne MeroAoB HeqerKoi :roruru l'I lpae4ono,4o6ulrx paccyxAeHufi

(npangonogo6uoro BI'IBoAa. Ha ocHoBe HeKlraccuqecKl'lx [oru() npu roI'IcKe

pelneHu.q.

Ilpuo6pereuue 3HaHufi a IaC (3C) @oprlllpoaaHt're 3HaHuii B I4C' uaUruuuoe

o6y.renue u Qoputlpoeanue oH{TI'Ii I4nren:remya:tunll aHarfi3'4aHHr'lx

3ao.ntoquonnoe MoAeJrHpoBaHI-Ie (3M). lloHrrue reHerrrr{ecKoro anropurMa (fA)'
ocHoBHbre 3Ta bL -BBeAeHHe B I'lcnyccrBeHnrre uefiponuue .cera (!4HQ)'

MareMa,rrrqecKas uo4elr ueipoira, nepcenrpoH OAnoc:rofinlre Ii MHoroqroiHble

cerl,t. AJITopIITMsI o6yuenlu nefiponHoi cerll.
lloHsrue afeHra n vnoroarenruofi (uylsrnarentroii) cucret'l.st' l'lfL'

I'lHcrp,vueHra,r;uue cpe.4crBa KoHcrpyrrpoBaHHq tr4C: cucreusl-o6o:roqxu'

r4HCTpyMeH ta,llbllbre cpe.qbl L -t13f'lKrr' B TOM r{Uone An.' KoHc'IpyllpoBaHl'lg

.qunar' r.Iecxux I4C s I4C pealbuoro BpeMeH['

Ilpanoeoe o6ecneveulre un{opuarnxu n nnQopuaurloHlrrixrexnoJlorlrn 
.

|'ocydapcnteeuuurL notrumLutQ e c(tepe oSecneqeuun uucpopttaquouuoi

6esonqc;ocmu. llonrrue llu$opuaqfioHHoi 6e:onacuoctlt Xu:nesuo gaNnsle

rrHTepecbr n uu$oprvtaqnonuofi c$epe Yrposr'l mu:uenno BaxH6JM I'IHTepecaM B

rr$op"uqro"noii cQepe. flpuuqunu o6ecne'IeHu.s sHQopMa(uoHHor

6e:ona"oo"tt. Oyuxquu rccyAapcrBeHHoi cllcreMbl rl9 o6ecneqeHllro

nuQopuaqr,rouuoii 6e:onacsocru. Mecro saroHoaarerrbcrBa B cSepe obecne'IeHlll

,n$opn'Iuu"otrroii 6e:onacnocrt{ s cucreMe pocclliic(oro fipaBa 3aKoHoAare[bHEIe

" ropnnut"un"t. axrrt (rocy,qapcrneHHble I{ ;vleNgynapo'4nue), HaIrpaBJIeHHbIe

,rpor"" *nru"nn" iurpopuaqironnltx pecypcoB I'I .npoayKToB 
3axonoaarenlur're

aKTr,I no nerajlu3aul,iu r{ 3aulnTe KoMnr,roTepHofi xHQopMalluu'



Taqumo npaea 1n ot)cmyn t unQoptntluu OcHoeFIHe tlH$opvaulot.t uste

npara il cno6o4r,r I{ ux orpaHnr{eHl4l llpaeonaa oxpaHa npaBa Ha Aocrylr x

,n6optuurn. 3aurta npaaa Ha locryn r nH$opvaurn flepcona't-unue aaHuute

rax oco6sfi uscrr'tryr oxpaHbl npaB Ha HenpriKocHoBeHHocrb qacrHof xI{3H}i'

3at4uma uu@opuctl\uoHHbtx mexuonoeui, cucme'^4 u npo" 'o :y.-
I4nQopuauuonnoe opyxue B I'tr$opuaqllouuoii soiue Oco6eHHocrl't rpaBoBoL

oxpaHbr !r 3arql,trbl rlpaB nu ,"4optuu"otHlle cucreMEl u pecypcu Bugu

nporl{BHnKoB I-lJtIl ((Hapyu[Ien"l, tp" Bl'IAa Bo3MoxHbrx HapyueHl'rii

,'"6opruut""noii "r"t"tit 
Ouroanlre no:roxeHl'It reopuu uuQopua:rzounofi

6e:onacnocut un$opuauuouur,lx cucrell MoAeltl Oegonacgocru u r-tx

rrpr.rMeHeHl{e. Tariononnx napyuenufi un$opl'raqnonuoii 6egolacuocru

Bll.{ricrnre"q},Hoi cxcreMll I'I npI4r{HHbI, o6yc:roall'Inaroque I'IX cyqecrBoBaHue'

Ana,,Il{g croco6os HapyueH ii uHQopuaqnounofi 6*onacrocru l4cno:rlgosaHl'Ie

3arqlIueHHbIX KoMnbIorepHbIX cllcreu. Meroan rpr'tnrorpaQlllr' OcuoeHsIe

TexHoJrofliu [ocrpoeHrrt 3aqrlqeHn;rx unSopllaql4oHHblx c]'IcreM'

3au4uma uuwet,tercmyanuuoi co6cmeeuuocmu (do6aew) u npo6 Ha o6'oexmor

ura"-"rr*yororoii co6imeeuuocmu llossrue Ii crpyKTypa uHTe[]reKTyan]Hoi

co6crgennocrrr. MeN.4ynapognoe corpyAHl'HecrBo s o6flacru 3aIqIrr;I

uHrerle(TyanLHofi u upolrllrur,reHuoi co6creeHHocrr' Bceunpuar opraHll3alru{

uHrerreKryarLHoii coocBeunocru (BOI4C),{pyl're ueNgyuapoAHble H

:apy6exarie opraflIt3aqril'I u apyrue .4oKyr'IeHTbI no 3alul4Te un$opuaqlroxuux

pecypcoe o6uec tsa.
Haqfi oHarlbHa{ crparerlls pa3BfiTutr l{cKyccrBeHHofo uHrenrerra e Pocc[u'

Bonpocst gitl caMoKoHTPoJIr:

ganurx (big data),

I4HTeIJIeKTyaIbHOfO

(3aIIYMJIeHHbIX II CbIPLIX)

anallu3a raHHslx (data mining

3Ksuea.{egtuoctl Il

@opuallur'te cucreM6l (QL ).

l . flourur :urpoltu u nnQoprlaqtlu
2. llorurue <<6orr,ruuP)

gauuux (noisy and raw data) u

and knowledge analYsis).
3. flon.{rne MHo)KecrBa Cqerl+re u HecqeTHble MHOXeCTBa, MOLIIHOCl 6

MHOXCCTBA.

4. Onepaquu u orHo eHlit Ha MHoxecrBax Ylopr4ovenxrre uHoxecrBa'

5. Teoperutto-vnox(ecrBeHHoe u a'rre6pau'recroe onpeAeJleH[l perlerKri'

Croiicrea peueror. Ey,reer'l pertlerxu.

6.llongrue rpaQa, ocnolnr,te xapaKTeprrcrxKl'I'

u:ouopQu:n rpaQos.
7. Mynrurpa$u u runePrPaQlr.
8.llpe,1ner ualer'ratuqecxoii :roruxu.

Pa3peIxr-.r Mocrb (yL.

9.14c,{I4c.lleuaessIcKa3r'tsaHuilxar@CCeoiicrsaclicreMblaKcrroM
r4cqI,rcJleHuI BbICKa:r,teauuii (no:rl'ora, HenpoTuBoperrl'tnocrs' nesagucuuocrr)'

10. I4cquc:reul'Ie npeArrKaroB nepBoro [opsAKa Teopeua o 'aeAyKul]ll 'Ant

Hcqt4c,reHI-{t npearKaloB Ceotcrga cHcleMbl aKclloM: nortlofa 14

HerrporrrBopeql.IBocr; TeopeMa fe.4eJlt o noJrHore'



ll. AetoNratuqecKoe aoKa3areJrlcrBo reopeu' Hopua:rsnlre .$opvlt:

Alt3bIoHKTI-tBHat, KoHbioHKTIlBHaJIr npener<cnal Jlorlrqecxue creAcrBu{ : 
-12. Cr<onernloacKa{ HopMa[bHas Qopua VnrmepcyM JpopaHa x

:p6pauorcxax 6a:a. Cevanrluecrue 'qepbnra -I3. IIpI,IHqun pe3oJrloill'Il4 Il,I.s Jlorl'lKll npeAltKaroB nepBoro nopsAKa'

Mogu$rarauura nptiHl{iina pe3o:l}ouun: ceMaHTI'IqecKat pe3oJlloust' .IHPI'IHaI

pe3oJIIOIlI4{.
14. Merog aua.:rr'nnuecxlx ra6luq B JIorIiKe npeAlrr{aroB IrepBoro

roprgrca. Muoxecrso XIIHTI'Iru .{ns norIIKu npe'quKaroB nepBoro rrqp.f,'4Ka'

15. Meroabl aeAyKTilBHoro BbIBo,[a B cl'IcreMa-x ]'IcxyccrBeHltoro

l,lHTC,.lJlEKTA.

16. lloruxa r'i uo4r$uuuPYeusle
uogr.rQtrur'rpyerlltx paccynqqeHui.

l7 , Mo,qanr,uue JIorI'IKII 3HaHrl{ r{

,{epllorra. ABTo3 ucreMri'IecKl4e JIofuKIi.

.n^^rrorr:rrrrrra

Bep6r. HeMouoroHurre noruruI MaK-

.:
a6gyxrueutre, HeqerKIIe,18. Hexraccuqecxne JrorIlKIr: I'IH,{yKTI'IBHr'Ie'

cer r\.
30. OcHoeHlre KoHllenquu Semantic Web'

3 1. Mitorolpoqeccopnste rr MHoroMaIIIuHIrEe

Burquc,r rte,l unlte K,'lac lepbl.

TeMrIOpaJrbHble, "{orlrKu apfyMeHTauI'IU Ii iXp
js flprluepr,r rqq"n r"nut" (noranot'aualr'nr'x) a''rropuruoa: 6lrcrpue

aJIrcpI.ITMbI; IroJluHoMIIalbHbIe aJrfopurMsl AJIf, 3aAaq Ha lpaqax I4 certx '

20. Oruo eurs u QynKq,atr' Oruolrlenl're 3KBI{BaJreHTHocru u paslueiux'

OfitorueHusqaclltqHofo op-{,qKa

21. Moge:ru 6a: 4auuux. Pe:uutlonnue 6aglr 4aunnx (F,{)' r:mu
3anpocoB. r:; - :r: i

22. CASE-cpegcraa t'l llx I{crloJIL3oBaHI'Ie npu npoexrupooauura E['
23. Crau,qaPru .a:uxos SQL.

24. Conperleuuue cl{crerlbl ynpaBneuua E[ (CVE[)' I'Ix cpaBHl'Ire:rbHble

xapaK fephcTli Kl'1.- 
2i. Mo4e:ru npe,qcrae,leH[s gHaH[ii Opranu:aqu.r 6a::uamli (83)'

26. Mero4n nplo6petenul :nauuii, I'IHAyKTT{BHI'Ie uero4lr o6y'renlla no

np \1epa\4. Melonbl Ha ocHoBe '[epeBbeB pe eHht'

27. Cucreuu YnPaueuur E3 (CYE3)

28. Oprauu:aqur persql'IoHHblx (na ocrone KoHueIrIM SQL) n

r"p"n"qno"nor" ("a ocHoBe KoHuenqIM NoSQL) E&iE3 flpuvepu

n"p"n"qront ",* CYE.{: rpa$onar HepeJrtIlI'IoHHaJI CYEI Neo4j; 'uoKyMel{r-

opt"rrtnpo"uon- CYB,{ MongoDb lr aP.- 
29 . 3arqura rmQopuaql{u B 1{oMrl6lorepax, BbIqIicJlI'ITeJISHbIX clrcreMax 14

KOMNJIEKCSI.

32. flpo6,reuno-opuenrupoBaHHble napalrneJlbnLle crpyKTypll:

MaTpriqHbre Bhtqr.rcjraTeJrbHbre cucrel,ru (BC), cIicToJII4qeCKI.Ie CTpyKTypbI,

Hetpocern.
33. K:raccrzQur<aqz.t BC no cnoco6y opraHIBaIIuI'I

o6pa6orru. Tunu napaJl:reJlbHblx Br,lqlIcJr[TenLHErx cIIcreM'
TraparureJIl,HOH



34, Oneparl'rouuue cpeAcrBa Aiu ynpaBJleHnt napanrerbilofr u

pacnpe4erenuoii o6pa6ornofi (.NET, MPI, CORBA u ap )'
35. 3a,4a'rlr ycnoBHou onruMu3alruu Bmyxnne Qyrlxqrlu 3agaurl

onruMrr3aulrll c orpaHxqeHl-ItMl4 a Qopve pasencrl rr HepaBeHcrB'

36. Merogu rurpa$nrx u 6aplepuux QyHKIlIii, Kor4bI4Hr'poBaHHLuI

uerol ru'rpaQon, ueroALI npoeKllllll rpaqneHTa l

37 . 3aaaun reruopuofi oIrrIiMI'BaIJIrrr' OcHosHHe noHstus u onpe'4ereHl'1tr'

OnpeAenenrae flapero-onruM€uIbHbrx peuenufi nnororp"t"p'*uiofi tuAu:Ii 
--,,,-38. Mero.4r,t peurenn{ 3aAarl MHofoKpl4repua[bHot onruMu3a-quu:

cBepTKa! ocJIeaoBaTe.lIbHLIX yCrynoK.

39. 3agaua rpuuartlr pemenuii Cneql'IQuna

ycJroBl-Itx onpeaejleHl{ocTl1, prrcKa' Heonpe.4eJIeHHOCTIl'

npuEsrut peIIIeHufr B

KnaccuSnxaqur rT erogor
.:

npocrpallcrBe cocroqnui. 3a,4a'rlr sgplicrl4qecxoro

pa::ruuui. llotlcx peuenl'Ix Ha ,aepeBe Hrpbr:

Teopru IIpI{H.{TI],I PenleHut.
40. flolicl{ pelneHu-s B

noI.IcKa. Meroa YMeHluIeHrrl
LraxcuLrnnrrii lletoA H MeroA 0-poTceqenut

41. Ociroest reoPnn
MeroAbr IIo[cKa pe[eHl{{
cocrotHl4t TIPIIPOAFI.

42. OcHoetr reoPllu
uppaqlroHaJll'Eoe noBe,qeHfie

crarucrl,IqecKux peureunfi (<urpu c npupogoi>)'JbI C NPIIDOI

nplt rr3BecrH6IX r.I HeI'I3BeCTHLIX BepotTHocTtx

oNr,r,qaelroii rofle3Hocrlr. PaquoHalsHoe I.I

Jrr{ua, nplrHllMalourerc peIneHI'I{. @yrrul'u

oxu.qaeMou nore3HocTu.
43. Ilonsrue ucKyccrBeHHoro I'IHTeiIneKTa (\4W), zaaauu tr4tr'l Ocnocnr'Ie

HanpaBreHl4s 3Talur pa:eurna I4I4.

44. tr4urar:rexryanrnlre cl4creMsl (I4C),rar cucreMbl, ocHoBarrHhle Ha

gHanraqx. IloHsrue :xcneprnofi cucreurt (3C) u cr'IcreMbl no,4'qepxKll npI'IH{TIit

DeueHr4i (CIIfIP)
' '^. ^^1LOC, CL IPS45. .f|:ttxr a clcreull npenctaB,leH t jHaHl'll,l: Ll)r' rK\

.trp.

46. Iloucr peureuaa B ycJloBrtlx HeonpeaeneHHocrli: TeoperlrKo-

Bepo{THocrHble lrero,qsl (uero,4 Eaiieca, ueroA Ha ocHoBe cy6:rer<rnenr'lx

eeporruocreii, 6aiiecoscxue ceru AoBeput)
47 , floncr peuenna a ycJIoBI{tx HeonpeAe:reHHocrll: reopus cBI'IAerelLcrB

[e v ncr epa-l-tle ii $ePa.
48. I4cnolt:osanue se-IerKoii irorrru pu norrcKe peuleHl4t'

19. MeroAI'I fiolicxa peurenaii Ha ocHoBe [peIIeAeHToB (Case-based

reasoning) ri aHaroruIu.
50. @opuuponauue 3HaHuii B l{C, ltaruunnoe o6yuenue u Qopltlpoaanue

non.f,rrdi. tr4nrelrerryalluui aua'uu3 AaHHhlx.

51. BseaeHl4e B licKyccrBeHHble neiponnrre cerli (I4IC)'

Mareuarutqecrag uoge:t neiipona, nepcenrpot{' Ognoc:roiuue u MHorocJIo}rHbIe

CCTII.

52. Ilpuueueune MeronoB I{ cpe.qcrB KorHllrxnnoii rpaQultu 4:u

nDe.[cTaBneHug .4aHHhIX.

LI



Bonpocul' BKrrorIeHHr,Ie n 6fiuterr'I a.nq npoBe,qeHnq 3K3aMeHa:

l. flonxru.r enrponun u unsopuaullt.
2. Ilonsflle MHoxecrBa. C-terHHe r HecqerHsle MHoxecrBar MourHocrr'

h30vopQv3v I PaQoB.
5. 3ilnepoer i raMI'IJIsroHoBI'l rpa$ut. flrocxue fpaQbr u I{x ocHoBt{ble

cBoitcrBa.
6. Bssenennue rpaSlr, saga'ru o rpar'{aiiuux Mapupyrax'

7. fr neprpa$sr u nl,rurutPaQst.
8. flpe,rver vatenatrqecrofi ,tot rixl. @opva,tlHste

Pa:peurulrocrs u uepa:perluuocrr (@C)

9. I4cqr'Iclenue BbIcKa3;lBaH[ii rax @C Ceoicraa cr4creMlr aKcuoM

llcqlrcJleHll{ B;IcKa3r,Ieauui (no;rrora, HenporliBopeql'IBocrb I'I He3aBr'rcl'lMocr;)'

10. tr4cqucnenne npeAllKaroB nepBoro noptaKa Teopelra o AeayKIrIlI{ AJIq

ucql{cJreuut npe,auKaroB. Caoiicrga cr{creMbl aKcI{oM: ' IlqrHora .a

HenporuBopequBocrr,. Teopeva fegeJlq o noJlHore.

11. ABroMaru.recKoe,qoKa3areJlr,crBo reopelr. HopltanbHs-le QopMbI:

IIIB'broHKTrrBHat, KoH,lloHKTIlBHarl, npeHeKcHat. Jloruqecrrae cne'{crBlit

!2. Cxoneuoecr<aq HopMarbHat dlopna Yuuaepcyll Sp6pana u

ep6panoscnaa 6a:a. Ceuaurlluecxue gepear.r.

13. flpunqun pe3o:lloqiiu .4JIt JIofIlKI4 npeALIKaroB nepBoro noplrAKa'

Mo.quSmaqzra npI4HqIIna pe3oJlloqlu: ceMaHTI'IqecKat{ pe3orlouu{, JIIIHeIIHa'I

pe3orloqus.
1,4, Meroq aua:rurtluecrux ra6nnu B JlofllKe npeII'IKaroB rlepBofo

nopxana. MuoNecreo Xuu lrz an.f, jroruxll npe,{nKaroB nepBofo noptaKa'

15. Merogr,r gegyrruBHoro BbIBo,{a B cl4creMax I'IcKyccrBeHHoro

tlHr eJIileKTa.

16. I4cno$:oeaHEe npl'IHlrrrna pe3oJllouull B aeAyI{TI'IBHEx rBgnpocHo-

orBeTHbl\ cl-.lcleMax,

I'7. Jloruxa l'I uogu$lqupye,nlre paccyxaeHx.f, @opMaJrll3aul'lt

r,roAr.iq)xr(xpyer'1blx paccy)KAeHIi11

18. Hen.laccuqecrue loruxll:
TeMnOpaJILHbIe,'rIof IIKI'I apryMeHTaUnu

uH.qyKTI,iBHbre, a6gyrrunnlre, HerlerKrie,

ra gp. (Ha npuuePe xaroii-:ru6o)

19. l,-ncquc:resne @yuxqlronalsnlre t3bIKI,I, ocHoBaHHble Ha ]"-

rrcqucJreHnu Ha rlpiluePe LISP
20. Mone:ru sgallN'Ioaeficreyrourux

flerpu, no;1e;t Xoapa.
21. Orsouresug u cpyHxqun Otroueune 3KBlIBaJIeHTHocrr{ I4 pa3olleHst'

Ofirotueuus qact:uriHof o fl oPtAKa.

ctlcTeMH (q,Lr.

u naparljreJrbHr,Ix npoqeccoB: cerl4

22. Moge:ru u cucrerlbl rreroBeKo-Marxunurx unrepQeficoa'



23. MauuHHat rPaQLKa.,w,qur,riiiq^ i rg!r,r'.-

24. Mo.qelu 6a: aannux. Pe:rsquonur're 6agst AaHHbrx (E,{)' ffI'IKu

MHoroKpllrepuaJlbHot orrl4Mri3aunu:42 , Mero4r't Peruewrt 3a.4aq

cBeprKI4, rroCJIeAOBarelbHhIx ycTynoK.

3arrpocoB.
25. CASE-cpeAcrna n ux ucnors3oBaHrre npu npoeKtl-IpoBaH"" Eg ,-^, ,-
26. Mo,qelu npegcraaleHu.s :nasuii Opranu:aqux 6a3 3Harlx[ (bJ) lt

chcreMbt ) npaBJreHna 63 tC) E3r'

27. Oprauu:aqu[ pejrtulloHHblx (ua ocno;e KoHIIenuIru SQL) I,I

nepe:rxquonHr,rx (na ocHoBe KoHuenqull NoSQL) E[E3
28. Ilpurlepr,I HepeJItqIioHHrIX CYE,{: rpaQoraa uepe'uruuonubr CY5'{

Neo4j; 4oxyuenr-opt"nt"potunnu" CYEA MongoDb l ap'
"zq. 'u"roaut ,rpto6p"'r"t"" 3HaH[iiJ I{rrayKTI4BHbIe MeroAbI o6y'Ieuut no

rrpuMepaM, MeroA6I Ha ocHoBe AepeBbeB pellJeHufi'

30. l4uQopuaquonuo-no"ano""," cllcreMbl Klaccu$llxaqu.a Meroalr

peaJlu3allull I'I yCKOpeHIrt rolrcKa
31. 3aruura un$opuaquu B KoMnbrcTepax, BbIqrrcJIIrreJII'HbIx cucreMax rr

cergx.
32. Ocironnue nonqenqull Semantic Web '

33. Ilpo6:reuuo-opueurl'tpoBaHlrr'Ie rapaJrJleJILHbIe crpyKrypbl:

MaTpriqHbre BbrqricJrr4reJrbHble cucrelru (BC)' cI{cToJIIIIeCXIie CTPyKTypbI,

ueipocern. :,i
34. BC, o6ecreql'lsarcu[e BblnoJlHeHrie Bbl'IrcreHxfr' ynpaBJlxeMbx

TIoToKOM AaHHLIX. r" r ' l:
35. K.iaccaQuraqna BC no cnoco6y opraHlBaqllll napa;IreJllHolr

o6pa6orxu. Tunrr rapaJIJIeJIr,Hblx BbrqI'IcJrI{TeJILH}lx cllcreM : I I I

36. Kosqenuus GRID
37. Ouepaquonnrte cpeAcrBa Atrl ynpaBleHl'Is rapaJlJlerbHoll u

pu.np"g"n"nnoii o6pa6orroii (.NET, MPI, CORBA, CUDA, OpenAcc I'r 4p )'

38.VnpauerruenapalrJIeJIbHI,iMI1IIpoqecca\alleBC.'
39. 3aiaurl yc:roanoii onrl'IMlz3aql'tu, Bunyrnsre $ymqull' :3aAaull

onrr{Mlr3alruu c otpanuveuuarlu r $opMe paBeucrB I4 HepoBeHCTB'

40. Merolrr urpaQurx n 6aprepnux Qynxqufi' KoM6I'HI'IpoBaHHbIi

uerog u'rpaQoe, Mero,qbl poeKuhli fpaAlieHTa'

41,. 3a,qaun eexropnoil onrlrMl'I3aqlru Ocuosnr're noHJITrrt u oflpeAeJleHlfi

Onpegenenue llapero-oIrrHMarbHr,IX pelxeHlaii MHoroKptt"p"SolVon tu{1llll---i-,.

43, 3a4aua nplln.aurx pe eHIafi CneqlrSma [pIiHtrTI4t peueHuu B

ycJroBurx oIIpeaeJIeHHocrIi, prioKa, HeonpeAeJreunoiru K:raccnQrIKaIIUq MeroAoB

TeopI,Iu flpltH-fl TUt peureHuli.

44. floucx peueHnt B npocrpaHcrBe cocrosHl-lii 3agauu eapucrrnecroro

noncra. Meroa yMeHbuleHlu pa:lu'rt'ii. lIoI4cK peueHu{ Ha aepeBe urpbl:

MaItcriMHHni Merog u uerog u-p orceqeHut'

45, Ocnontr reopull crarucrl4rrec(nx peuenrzi (<lrplr c npllpo'Aofi))'

Mero.qu nollcr<a pelxeuu.a npII H3BecrHlrx ri Heu3BecrHr'Ix BepotrHocrtx

cocrotHHt nPHPoAbl.



46. OcHoer'r reoPI'Iu

r{ppaquoHarlbHoe noBeAeHI'Ie

:
oxuaaeMoi rlo,'re3HocrH. Pa(uoHaJ'IbHoe v

irlirlar rlpuHuMarorqero perr'enu.n. @yurqua

ox[,{aeMoii fl ore3HocrI{
47. Ilou.arue r'lcryccrBeHHoro nl{renreKm (IM), saaasu V74' O*iosHlre

HanpaBreHus u 3Tanu pasnurux LM . -,,-:--,,--^ ,:^
48. tr4nren:renr:ya,rrnr're crrcreM;I (I4C)- r<ax clicreMbl' ocuoBaHHbre Ha

:nanlrsx. flon.grue excnepruoi cucreutr (3C) u cIIcTeMI'I I1OnAep)(KI'I npl',IHtrlit

peueuun (C|IIIP).
49. t3blKu u *rcreMbr IlpeAcraB'IeHus 3HaHuii: LISP' PROI'OG' CLIPS tr

.:

rp.
50. floacx peueuz.r B ycJroBll{x Heonpeqe:IeHHocrl'l: Teoperl'IKo-

BeporrHocrHble ueroA"I (teroA Eaiieca, uero'{ Ha ocHoBe cy6beKTUBHbIX

aepoaruocreii, 6afecoacxue cern goaepux)'

5 1. floucx peuenlu a yc:IoBl{rx Heonpe,4eneHHocrli: Teoput cBI4Aereir;crB

.{euncrepa-IIIeiQePa.
52. I4cnolr:oganue neqelroii lorrznu npI'I nollcKe perxeHl4-l'

53, @opuuponanue :Harrr,rii e I4C, uaunnnoe o6y'rerlrre u Qoplauponanue

noslruii. tr{utelnexryalr,ustii analu: aannrx
51, 3so:rloquoHl{oe MoAerI'IpoBaH[e (3M) oHsrue reHerl4qecKo]lo

arrropurua (fA), ocHoBHble 3Ta[6I.

55. BBeaeHue B I'IcKyccrBeHHLre neiponnr'le cerll Q&IC)'

MareMar,rqecxa.s raonerl neipoua, lepcenrpoH OAttoc:roiinlre' u MHofocroI'IHHe

CCTT.

56. tr4ncrpyl'reuranlnlIe cpe,qcrBa KoHcrpyxpoBanfit trlC- ssu.r.u yM'

cucreLrr,r-o6o,toqxu, uHcrpyMeHTalILHbIe Cpear'I' BKlnqat cpeAcrBa

KoHcrpyrlpoBaltut tr4C pealruoro speueulr (I'IC PB)'

B npouecce
KOMTETEHTHOCTI-I

IIPOMEXYTOIIHAq ATTECTAqI4'I IIO AI4CUI{IIJ'IIIIIE

[polreNytoqHas arrecra{}is npoBoAllTc.r a $opl'te :xlalrena

Tpe6onauun I-r KpI{TepllE oueHrrBaHllf orBeroB SK3aMeHa

3K3aMeHa oIIeHi Baerct ypoBeHb

acnnpaHTa, rtTo rIpotBJI{eTCt

npe.{craBJIeHI'IIl pesy:rr,raroo o6yueuna.

llpa onpegeleuun oqelixll yqurblBaerct lpaMotHootb IPvAUrabrrennDr^

orBeroB, crlrJlb rl3JloxeHus: u t-r6uee oQopuneune' cnoco6uocrr' orBerl-lTb Ha

nocraBleHHl,Iii Bonpoc no cyuecrBy.

Kpllrepur.r esrcrar:reHut oIJeHKIz Ha 3K3aMeHe:

Ouenra <OTJIllr{HO>)) BbrcraBlqercs acnlipaHTy, Koropblt IIoI(a3an npl4

orBere !{a aoripocr,I er:aueuauuoHHoro 6utera u Ha AorroJlHllTerbHbIe Bonpocbl'

liTO Bla,qgeT MaTepIlaIoM n:yvennofi ,4ncuunJ1l{Hbl' Cno6o'4no IpI4MeH.teT CBOI'I

3HaHht art o6r,rcuettul paj.lHtl'bi\ re,neHhii 14 peiueH'it 1aIa9



oTBeTLlBlIeNIy Ha Bonpocbl 3K3aMeHauhoHHofo 6uJIeTa rr Ha 'qonoJIHrrTeiILH6Ie

BOnpocbl, HO AollycTUBIxeMy Ilpll 31OM HenpUHUI4IIualILH6Ie OIIlu6Kn'

Ouenna <XQ!Q@2 BblcraB:rterct acn[paHTyr B ocHoBHoM flpaBrull'Ho

D BblcraBr.serct acnupaHry, xoropuii a

* ronpo"ut SK3aMeHar(IroHHofo 6l'uera Aonycrr'IJl clu-(ecrBeunble I{ aaxe
OTBCTAX

rpy6rre oula6rr.r, no garerra Irc[paBuJI ux caM

He oTBeruil Ha Bonpocbr 3K3ar'IeHaIJI'IOllgOro 6nte,]]a

IpI'I OTBeTe Ha AOIOJIHT4TeJIIJHEIe BOnpOCbI

pa3,qeJra 3K3aMeHallzoHHoi npofpaMMr'I

KOToPf'Iu:

6)
6olruoro

[annute npnrePln
2012 r.

yKa3aHbI llucrpyxrueuou [rlcbMoM U-23 or ;L4 Maq

YAIEEHO-METOAI{TIECKOE OBECIIEqEHI4E AI4
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