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OQzqualbHoro onloHeHTa Tepexoaa An1pes HurolaeBr.rqa Ha

ALrCCepTarlLr OHHyTO pa6ory Pxduptuva KoHcranruna
B a-nenrr,rnoBr{qa <<MeroAu r{ cpeAcrna paspa6orKlr aAa[rr4BHbrx

cLTCTeM Blr3y€rnu3ar\uu HayrrHbrxMynbrrrnnarQopuenurx
sKCrrepr4MeHTOB)), npeACTaBneHHyro Ha coucKaHr{e yudnofi
cTerreHr4 KaHAI,IAaTA Qnsuro-rvrareMarr{qecKprx HayK rro
cuerlr4aJrbHocrr4 05.13.1 1 - ((MareMarr,rqecKoe 14 rrporpaMMHoe
o6ecne.reHlae Bbrqucrl4TeJlbHbrx MarrrI{H. KoMrIJIeKcoB vr

KoMrrbrorepHbrx cerefi>>.

Arcrya.nrHocrb reMbr

fiuccep'agun K.B. Ps6uHLIHa nocBrrrleHa perueuprro upo6nevr naytrofi
BLI3y€LII{3?qV[U B KOHTeKCTe paOOTbr C npor43BoJrbHbrMlr feHepaTopaMr AaHHbrx
(peruarenxurE) upa3IrvqHbIMLI alnaparHbrMrr rrJrar$opnrarr,ru, BKJrroqa{ uo6zmurre
ycrpoficrsa. Ha ceroAHtlrrHufi 4eur HayqH€Ls Br{3yaJrr{3arJvrfl,3aqacryro rpe6yer
nOCTpOeHLIf, CJIO)KHbIX rpexUepUUx CIIeH nO AaHHbIM, tIOIyqaeMbIM vI3
pa3HopoAHblx LIcToTIHI4KOB, TaKIX, HaUpLrMep, KaK [porpaMMbr Mo.4eJrLlpoBaHnfl

QnslEuecrux upoqeccoB, anlaparbr MPT Lr r.A. B csxsu c orlrM rpe6yerca, uro6rr
cLIcTeMbI Bl43y€uln3ar\vu o6la4alu ru6rzuu cpeAcrBaMr{ HacrpofirLr r{ MorJrLr
6rtrr ucrIoJIb3oBaHbI rlpn pa6ore c pa3[r,rqHbrMn cropoHHuMra rrcrorrHr,rKaMkr

.qaHHbIX. C Apyrofi cropoHhr rpe6yercr, .rro6rr raKae cr,rcreMhr MorJrr4
eQSerrnnuo pa6orarb rlo yrpaBneHl4eM pa3nrlqHbrx oneparlr{oHHbrx cncreu. B
qacrHocrkl, BBI{Ay pacryqeft HorryJrf,pHocrr4 uo6ulrHbrx ycrpoficrn, arrya-nrnofi
oKa3blBaerct noAAep)KKa HayrHofi Bu3yurvr3apu Ha raKlrx oirepaquoHHbx
clrcreMax, KaK iOS ur Android.

Conpel,reHHble crlcreMbl HayvHofi BI43y€IJII{3 arlvrr4, o.qHaKo, s 6omuzHcrBe
Ha cuequQzrycso€Na He o6.naAaror pa3Br{TbrMrr cpeAcrBaMlr nacrpoftrz

lpox3BoJIbHbIX cropoHHl4x pelxarereft, orpanvrrvrBancb rroAAepx(rofi neroropbrx
craHAaprHbrx Qopvraron upeAcraBrrenr4s. ,qaHHbrx. B cBfl3r4 c STLrM

I{ccneAoBareJlflM, Koropble 3aqacryro He rlMeror rnaruQ r4Kar1ur4 rrporpaMMr.rcroB,
rpLIXoAHrct peurarb 3a4a.ry aAanrar\vu AaHHbrx BpfrHyro, lu6o nplrBneKarb
cropoHHLIX pa:pa6orql{KoB, Koropbre co3AaBaJrr4 6u rrpoMexyrorrHoe
rpolpaMMHoe o6ecue.reHlre Anfl ocyqecrBneHr4r npeo6pasoBaHr{r Sopnraron.
Kporrae rofo, 6onrrua.s qacrr coBpeMeHHbrx crrcreM nay+rofi BusyanLrca\ukr
IIoAAepxl,IBaer pa6ory JII{Irrb Ha HacroJlbHbrx KoMrrbrorepax. Peruenur Arrfl
uo6ulrHrrx ycrpoficrn o6naAaror orpaHr4qeHsofi $ynnquoH€rJrbHocrbro Lr He
Bcer4a y,qo6gn B r.IcnoJIb3oBaHHH.

cpeAcrB co3AaHLIs cucreM uayvuoft Bu3yanvrcal.\Lrkr, Koropbre yAoBnerBopf,nr.r

B cs.ssu c orI4M Bo3HLIKaer ueo6xoAr4Mocrb paspa6orKr4 HoBbrx MeroAoB z
0br

Krpe6onauuxu MyJlbrrlrlJlar@oprraenHocrLr, aBToMarr4.recKofi a1anrar\r4u



oco6eHHocrflM rlporpaMMHo-alnaparHoro o6ecue.reHur, a raKxre o6ta1anu
ru6xunau u ygodublMkI I,IHcrpyMeHTaMrr Hacrpofixr{ Ha cropoHHr{e ucrorrHr/rKr4
AAHHbIX.

ArryanrHocrb reMbr Auccepraqnonuofi pa6orrr K.B. ps6rnHr{Ha He
BbI3bIBaer counesufi. B pa6ore [peAJlaraercr na6op Mero,{oB tr cpe,qcrB AJrt
nocrpoeHlas MynbrllrlJlarQopnaennrx clrcreM nayrrrofi BkrcyaJrn3aqizrkr,
noAAepxQIBarcIIII4X aBTOMaTLI3I4poBaHHyIo aAanTallurc K cTopoHHrrM peruaTeJr.flM.

Crpyrcrypa u coAepxanue pa6orsr

,{uccepraulloHHatr pa6ora K.B. Ps6zHr{Ha cocrorrr r43 BBeAenux, verrrpdx
fJIaB, 3aKJIIoqeHLIt, cnLIcKa ycnoBHbrx o6osHa.reHlrfi 14 corparqeHufi, crrlrcKa
TepMIlHoB, crlllcKa nLITep aTypbl LI Bo cbMr{ rrpr{nox euuit,.

Bo eeedeHuu orrucblBaerct aKTy€ulbHocrb reMu, @opuynupyrorcf, rleJrb Lr

ocHoBHbIe 3a4arru AI4 CCepTaIII4OHHOTO HCCJIeAOB aH.]/.fl., IIep eqLr crrlorcr ocHoBHbre
MeTOAbI., tnpoBe4elJufl llccneAoBaHlrfl, orrpeAeir{ercf, AocToBepHocrb u
rlpaKTl,rrlecKa.f, 3HaTILIMOCTb rrOJrrreHHbIX pe3ynbraroB, [pkrBoAflTc.fl ocHoBHbre
rroJroxeHus.pa6orbr H AaHHbre o nporegeunofi anpoflaguu.

B nepeoil zra6e olrzchlBalorc-f, pe3ynbrarbr npone4€nHoro B xoAe
AlacceprarllloHHoro IaccJIeAoBaHLrfl anurvr3a aKTy€lJrbHbrx Ha ceroAHrrrunzfi Aenr
MeroAoB kI cpeAcrB Haf{Hofi, nuzyar,urcaryr4. BuAen-srorcfl ux AocrolrHcrBa r{
HeAOCTarKI4, HaMeqaIOTCt OCHOBHbIe nyrr4 perlreHlrf, BbrAeJreHHhrx HarrHbrx
upo6revr.

Bo emopoil zrane AeraJIbHo olrl4cblBarorcfl npernaraeMbre MeroAbr kr

cpeAcTBa Anfl co3AaHl/tf, cI{cTeM Hayruofi Bw3ya-;lrpr3arlun. OuzcrrBaerc.f,
[peAJIoxeHHa{ aBTopoM $oprvranrnat MoAenr o6o6q€nnofi crrcreMbr nayrHofi
BLI3yElnI43aIluW. O6ocnosblBaerct Bo3MoxHocrb rrpr4MeHeHzf, MeroAoB
oHTOJIOflIqecKOrO ?IHXIrtHI4pI4Hfa Anfl peIueHLIrI 3AAAI{kI a[anTAI\uil cZcTeM

rrpeAJro)KeHH€ur KoHqeIIqIIt
o[ucaHr4e apxr4TeKTypbr, Ha

uayvnofi Br{3y€rJrH3alquu.

rarofi a4anrar\vru. flpueo4zrcx
MoryT 6um [ocrpoeHbr crrcreMhr
r4cloJrb3oBaTb KJrr{eHT-cepBepHble

uayrnofi BI{3yzuII43aWv r cneqzQrrKe cropouHzx peruareJreft, u ortucbrBaerct

TexHoJroryrr{ Anfr rrocTpoeHlrs TaKr4x cr4creM. Oupe4elrrcTcs oco6eHHocru
[peAcraBIreHvrs., xpaHeHl{t n o6pa6orKrr AaHHbrx B orrrx c}rcreMax. Onucusarorct
npeAnaraeMble aBTopoM MeroAbr opraHn3arllrr4 MyJrbra[JrarQopir,renHocrr.r,
rIo3BoJItIoqI{e c[creMaM uayrHoft Br43yanr{3arlvrw sQQerrranno pa6orarr Ha
HacToJIbHbIX KOMrIbIOTepaX, Ha rlapanJleJlbHbrx BbrqLrcJII{TeJIbHbIX KOMrrJreKCaX pr

Ha uo6ulrnux ycrpoficrnax. PaccuarprrBarorcr rexHrlrrecKr.re Bonpochr
opraHI{3aI{I{I{ KJIHeHTa u cepBepa cr{creMbr uayuHofi Br,r3yElJrrl3ar\uv H

otll{cblBaerctr MoAeJIb I{x B3aI{MoAe itcrsus. OnHcHsaercx na6op gBpr4 crrlrrecKprx
[paBzJI, Ha ocHoBe Koropblx ocyqecrBrfrercfl, aBToMaTr4qecKas al.anTalqJ/.fl,
crlcreMbl Bn3yaurr43arrvru K oco6enHocrtM KoMfrblorepnofi cerlr, a raKxe
6arancupoBKa Harpy3Klr Ha BbrrrLrcJrLITeJrbHbIe y3nbr orofi cern.

aBTOMaTT{3AIJIH

6a":e roropofi
llpe4laraercr



B mpembeil zraee olrrcbrBaerct rlpeAJraraeurrft aBTopoM MeroA
aAalrrtlBHoro crJla)KuBaHufl, rpaHlrrl Ha nso6paxeHr{r4 r{ qeHTpr{poBaHrrs o6rerros
cIIeHbI Anx nOBbIIIreHutr KaIIeCTBa pe3yJIbTaToB BLI3yzuIu3aWvr. O6ocHosbrBaeTc-s
neo6xo4nMocrb upoll3Bo,qurb cruIax{krBaHrle rpaHr,rq o6terros, rpolr3BoAlrrc.s
cpaBHllTelrnHfi anaJrvr3 cylqecrByroqux MeroAoB TaKoro crra:NvrBaHvrfl,
BhIAeJIflIorctr LIX AocroldHcrBa u HeAocrarKrr. llpe4naraercr Mo.qz$uqupoaarr
cyulecrByroull4e MeroAbI TaK, .rro6rt oHrr craJrrr [pr{roAHbr AJrr r4cnoJrb3oBaHLrr He
ToJIbKo Ha HacroJIbHhIX KoMnbrorepax, Ho yr Ha uo6unrnrrx ycrpoficrnax.
flpuno4xrct reoperl{rlecKlle oIIeHKLT BbrrrlrcJrnremHofi cJro}KHocru nrr6paHHbrx
6asonrrx aJIroprITMoB, a rarcKe pe3ynbrarbr r43Mepenufi, cKopocrr{ pa6oru ux
peanu3altrnv Anfl uo6rursrrx ycrpoficrn. Orueqaercg rpexrparnrrfi rpupocr
[poLI3BoAIrreJIbHocru pa6oru [ocJre npor{3BeA6nurrx aBTopoM uo4usura\uir.
Tarcxe olllchlBaerct rlpeAnaraeuufi aBTopoM cnoco6 olpeAeJreHr4fl HaqaJrbHhrx
rrono)KeHufi o6rerroe rp€xnrepnofi cIIeHbI rar, vro6br oHrir Harur1n{ruunr o6pasonr
BIIr{c€tIIncb B 3aAaHHyro oonacTb 3KpaHa.

B ', %emedpmoil zra6e orrr{cbrBaerct
pa:pa6oranuofi B xoAe AllccepralluoHHoro uccJreAoBa:naTs. cr{creMbr Hayuuofi
BlI3y€uII{3aIJuu. Cucreua 6sua [pI{MeHeHa Ans, perueHur rlecrLr pa3nr4rrHhx 3aAaq
uay.Ittofi Bkll:yanu3arlvrkr 143 pa3HbIX rrpeAMerHbrx o6lacrefi (Szsur<ra, 6nolorzn,
gKoHoMI{KH, Me.quIII{HbI 14 nn$oprr,rarurn). lannrre, rloAJlexarque Bl{3y€rnvt3ar\vru,
feHepIIpoB€rlrIcb
KOTOpbTX CI{CTeMa

Ileperrkl cJrsroTcfl ocHoBHbre AocTp[HyTbre pe3yJrbTaTbr.

Hay.rHan HoBrr3Ha n AocroBepHocrb pe3yJrbraroB

cropoHHrrMrr nporpaMMHhrMlr peurareJrf,Mtr, Ha cuequQury
HacrparrBaJracb npr4 rroMorrllr p a3pa6 oraHHrx MexaHE3MoB.

B saKnoueHuu Qopuyrurpyercs rparxufi BbrBoA o rrpo,{eJrauuofi pa6ore z

OcnosHas HafrHar HoBr43Ha pa6oru cocror4T B cneAyKrrrleM:
1. flpe4.rrataercs, uosrrfi noAxoA K aBToMaruTsuporanuofi uacrpoftre

cacreM HayvHoft Bvr3yurvr3ar\uv Ha cneqx@ury cropoHHlrx
pelrlareJlefi npu TI0MoIIII4 MeroAoB oHTonorr4qecKoro LrHKr.rHLrpr4Hra.

2. Ilpegrararorcr HoBbre MeroA u cpeAcrBa Anr aAa[r[BHoro
paclpeAeJreHr{tr npoqecca [ocrpoeHr{s r{ToroBofo Nso6paxeuux
Me x(Ay KJrrae HToM r,r c ep Bep oM c 14 cre Mbr H af rHo fi , nwzy atu3arlkrvr.

3. llpe4lararcrc-l HoBbIe MeroA rI cpeAcrBa aBroMaruqecrofi reHeparlur4
rpa$nvecKoro unrep$efica rroJrb3oBareJrr rloA p€t^:rtlrqHbre

rporpaMMHo-anraparHbre nnarQopuu.
4. flpe4laraercs, nosrrfi MeroA aAarrrr.rBHoro crnra)KvrBalnx rpaHr{rl

o6rerron Ha uso6paxeuurE, AorrycKarouryflr e$Qer<rnnnyro
pe€urr3arlurc KaK AJrfl HacToJrbHbrx KoMnbroTepoB, TaK vr AIrfl
uo6umubrx ycrpoficrs.

Ilpe4roNeHHbre MeroAbr v cpe.{crBa AocrarorrHo o6ocuosaHrr u Lrx

[paKTr{qecKoe npr4MeHeHr{e

xLl3Hecloco6nocrr [poBepeHa Ha rIpaKTI4Ke nyreu pa:pa6ornvr Ha r/IX ocHoBe



nporpaMMHofi cLIcreMhI Ha)ruHofi Bx3yann3ar\uur4 rrpr,rMeHe:rtLrfrgTofi crrcreMbr AJrs
perrreHr{tr peaJrbHbrx HarrHbrx 3aAaq.

Peeylrrarrr Al4ccepralluoHHoro LrccJreAoBa*Lrfl, ony6ruroBaHbr B psAe
BeAylqux HafrHbIX )KypHanoB n upolrrJlw artpodallulo Ha KpylHbrx Bcepoccr4ficrnx
I{ Me)KAyHapoAHbrx r<on$epenqurx.

[parcrnuecKafl 3HaqllMocrb

Paspa6orannar- B paMKax AkIcceprarllroHHoro uccneAoBa1ufl cr.rcreMa
uayluofi BIrI3yaJrLI3arIuu Mo)Ker 6rrrr l4crroJrb3oBaHa B pa3nlrqHbrx rrpeAMerHbrx
o6lacrgx AJII Bla3yaJrr43a\uu [poqecca n pe3yJrbraroB HafrHbrx gKcrreplrMeHToB, a
TaKXe n o6pa:onareJrbHoM rrpoqecce B KaqecrBe HaHTf,AHOTO nOCO6ns.

llpe4loNenHble n pa6ore MeroAbI Lr cpeAcrBa MoryT 6rrm ncnonb3oBaHbr
KaK MeroAonorl{rlecKaf 6aza AIrfl co3AaHr{-[ HoBbIX cncreM Bl{3y€ulr{3arlvvr,
TI0AXOA'ITIUX Anfl p€BnUqHbIX [poLr3BOACTBeHHbrX r{ HarrHbrx gaAa'c^, a raKxe Ant
co3AaHlr{, r4Hbrx MyJrbTllrMeAzfi ssrx upruoxeHufi .

Pesynrrarhr AI,IccepraIII{oHHoro rlrccJreAoBaHr{rr BHeApeHbr e llepucxoitk[T-
KOMTIaHI{I{ OOO <<HtrrolaHa>>, rAe uIcrloJrb3oBaHbr B rrpoeKTax, 3aKa3rruKaMrd
Korophlx BhlcrynaJrkI TaKI4e KpynHbre sapy6exnrre KoMrraHr4ur, KaK Hewlett
Packard, Thomson Reuters, Roche, Citi Bank rn Ap.

3atvre.taHlrn K TeKcry Atrcceprarlnn

[ncceptagvtx :narrvfcana TexHprqecKr{-rpaMorHbrM r3brKoM, Jrorr{qHo
crpyKrypl{poBaHa u xopouo npor{JrJrrocrpr{poBaHa. O4naro, r4Meercf, pflL
3aMeqaHuft x nsroxeHr4ro:

1. B pa6ore MHoro pa3 yrloMr4Haerc.f, llepnacxax I4T-roi'ruaHtrfl. OOO
<<Hrroraua>, nplr groM ocraerc.f, He{cHhrM - pe3ynbrarbr pa6oru
AOCTynHbr ruzpor<ofi o6qecrneHHocrr4 (r.e. paclpocrpaHrrrorcs B
BnAe orKpbrrofo r<oga) :'1'[rvr rBJr.nrorcf, co6crneHHocrbro
Bhrrrreylouxuyroft rouuauull? B qacrHocru, fl, xoreJr 6u
nonpo6onarb krc[oJrb3oBarb clrcreMy SciVi, Ho He 3Haro, rAe Mox(Ho
cKaqarb xorf, 6rr Aerraosepcxrc.

2. B p€BAeJre 2.5 ronopLrrcs, <<llpe4raraeMafl, apxr{reKryp a a1arrrvrBHbrx
MyJrbrrlrrJrarQopnaeHuux KJTLTeHT-CepBepHbrx cr4creM nayfirofi
Blr3y€urr43arlrkr...>>, oAHaKo Lr3 TeKCTa pa3Aena coBeprlreHHo He
cneAyer, KaK IdMeHHo Aocrlrfaercr aAalrrl{BHocrb. Clono
<<a4anruBHbre)> [pr4cyrcrByer Aa]Ke B Ha3BaHZU pa6OrU, ilpv 3ToM,
ecJrl{ rlpr{ AJrtr cfJraxr{BaHufl, fpalJurl aAalrLlBHoCTb KaK-TO OrrUCaHa H
o6rscnena, To B p€BAeJrax, [ocBrrr{eHHbrx MyJrbru[Jrar0opueHHocrr4,
AOCTI{xteHIiig AAArI'nI,'.BHOCTH HITKaK He OIIUCaHO.



3. B reKcre ynoMr{Haercr, rrro cepBep cprcreMbr HayqHofi nnzyann3arr4u
MOXer BbrrroJrHrrbc.f, Ha cyilepKoMnbrorepax, oAHaKo Hr4rrefo He
cK€|3aHO rrpo npaKTlrrrec Koe Te cTlrpoBaHr{e 3Tof o.

3arc.nroqeHrre rro pa6ore

Hecrr,rorpx Ha yKa3aHHbre 3aMeqaHr4f,,
K.B. Ps6uHr.rHa <MeroArr 14 cpeAcrBa
Mynbrr{rrnar$oprvrennrx cr4creM Bra3y€urr{3agu
tBJIf,eTCg 3aKOHqeHHbIM HafIHbIM LICCIeAOBaHI{eM,
np aKTlrqecKyro rIeHHo cTb.

Pa6ora yAoBJrerBopter rpe6oeaHnru lloloxenus BAK o ropf,AKe
npncyxtAenkrfl. yreurx crenenefi, npeAbrBJrfleMbrx K KaHAlrAarcKnM
AI{ccepraIILItM, a e€ aBrop K.B. Pq6uHI{H 3acnyxuBaer rpucyxrAeHnl- yvenofi
creIIeHH KaHALIAaTa Susurro-MareMarrlqecKprx HayK rro cnerlpr€urbHocru 05.13.11 -
((MaTeMaTIiFIecKoe u IIpolpaMMHoe o6ecne.reHlae BbrrrrrrcJrlrreJlbHbrx Marur4H,
KoMrrJreKcoB rr KoMrrbrorepHbrx cerefi>>.

AucceprarluoHHaf, pa6ora
pa:pa6orxz aAarrrrrBHbrx
HayqHbrx sKcnep?rMeHToB>)

plMeroqr{M TeopeTuqecKyro 14

O$v quanlnrrfi orrrroHeHr,
3aBeAyroquft r<aQe4pofi cucreMHoro rrp olp aMMr{po BaHLrt

QegepamHoro rocyAapcrBeHHoro 6roANernoro o6pa:oBarenbHoro
yqpex(AeHarr Bbrc[rero upo$eccxoHELrrbHoro o6pas onaunx
<<CaHnr-Ilerep6yprcr<vfi rocyAapcrseHHrrfi yHr4Bepcxrer),

AoKTop Sus.-rr,rar. HayK,
upoQeccop /'A/w{

fu 09 22/r
Au4pefi HrEronaenuv Tepexon

iloccD',J-.4 13 C T ti; r*
Cnetinanmcr
fio KaAPoEof Pabore


