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oSraquamuofo o[rroHeHTa Ha Ar4cceprarlnoHHyro pa6ory

Mapxona Huxurn Cepreennua

<<Mogern MaIrrI{HHoro oOy.renuq Ars aBToMaru3npoBaHHoro aHaJrH3a [rHTepBaJrorpaMM

pnrMa cepArla B AuanHocrnKe apr{TMrrr{)>, [peAcraBneHHyro Ha covcKaHue yueuoft crerreHpl

KaHAr.rAara Qu:uxo-uareMarr4qecKr4x HayK no crerlr4anbHocru l.2.2MareMarlrqecKoe
MOAenHpOBaHLre, qrrcJreHHbre MeToAbr r.r KoMrrJreKcbr npofpaMM.

AxryalrHocrb reMbr HccJreAoBaHrrfl .

[uccepraqnoHHat pa6ora Mapxona Hnrcvrrr Cepreenuua nocBqureHa r4ccneAoBaHuro

BpeMeHHbIX nocJreAoBaremsocrefi MexAy cepAeqHbrMr,r coKparqeHvrflMv\ u cocpeAoroqeHa Ha

paspa6orxe uH$oprvraqraoHHhlx rrroAerefi An.s AprafHocrr4Kpr $u6punmqfir4 rrpe,(cep4ufi no

I4HTepBanorpaMMaM pHTMa cepArla. Paspa6aruBaeMhre MoAenH o6pa6orrcN r4HTepBanorpaMM

HarIpaBneHbI B Tpr4 pycna: AereKrlnro napoKcr.r3Mon Qra6pvnnfi\vwt npeAcepAr{it, uzyueuue
B3AI4MOCB'3Eft N,TEXgY IAPOKCI,I3MAMI.I API4TMI4LI II HOPMAJIbHbIM CI4HYCOBbIM PI4TMOM, A TAruI(E

ugenru$uraqnro [aqueHToB c HeAr,rarHocrr4poBaHHofi <<rrroluaulefi> apurnruefi no HopManbHoMy

pr4TMy.

Bocrpe6onaHHocrb AaHHoro r4ccneAoBaHnfl. He noAJIexr4T coMHeHr,rlo. @ufpulltgux
npe4cep4uft tBJlterct oAHr4M us Har.r6oree pacnpocrpaHeHHbrx sa6orenaHufi cepAua, rpe6yrorqee
paHHero o6uapyNeH[s. Anfl. 6raronpzrrHofo rrcxoAa ireqeHr4r. ,{aHHax reMarr4Ka oco6eHso
aKTyaJIbHa Ans pa3BI4TbIX crpaH - B ToM qlrcJre Pocclru - rAe pacryurafl Aonq flox(HJroro HaceJreHr.rt

seAer K pocry pacflpocrpaHeHHocrr{ apvrMprr4. Pagsvsael,rne n pa6ore MeroAbr r4 rrpeAnafaeMlre

MoAenI4 rIo3BoJItIor o6uapyxuna'rr orHocru1ltecr K apvfiMvlt HepefynqpHocrl4 B

I,IHTepBanorpaMMax naIIr4eHToB, r4 3a.sBrtror cnequ$nvecxue oco6ennocru crpyKTypbr

cepAeqHofo pI,ITMa, cBt3aHHbre c conyrcrByroqr4M ga6oresaHner\4. Hau6olrurzfi r4HTepec

rlpeAcraBnter lrpeAnaraeuuft MareMarr4r{ecrufi rroAXoA K AereKqr4u napoKcr43Mon $u6pr,rn nflr\r4vI

npeAcep4ufi, rpe6yrcu1ufi MaJroro qr4cJra Ha6ruo4aeubrx npuMepoB rzHTepBanorpaMM, rrro

orKpblBaer Bo3Mo)KHocrb co3AaHlrr nepcoHanr43r,rpoBaHHbrx u reorpa$o-oppreHTr4poBaHHbrx

xraccu$uraropoB pr,rrMoB.

B culy BhIIIIeI43JIo)KeHHofo, aKTyanbHocrb reMbr Ar4cceprarruossofi pa6orn Mapxona
H.C. He BbI3bIBaer corrrnenufi.

Kparroe coAepxaHr.re AnccepraqnouHofi pa6oru.

[vccepraql4r cocronT H3 BBeAe*vrfl,, trflTvt rJraB, 3aKJrrcqeHrd.s r,r AByx npuroxeHufi.
Bnegeuue coAepxlar o6ocHosaHr4e aKTyanbHocrr4 pa6orrr, o[peAeneHr,re qenr4 vrsara'u) onr4caHr4e

uayuHoft HoBI43HrI c reoperur{ecrofi 14 flpaKTurrecrofi sHaqaMocrb]o, $oprr,ryirnpoBKy rrono)Kenui,t,

BbIHocI4MLIx Ha 3aurrzry, cBeAeHr4q o AocroBepHocrr4 u anpo6aqar4 p$ynbraroB HccneAoBannfl..



llepnar rJIaBa rtocBtlrleHa o6sopy nr4Teparypbr. B nefi rrpnBoAr.rrcr r.trsoprr,tar\krfl. r43

MeAI'IIIt4HcKofi npe4r,reruoft o6lacrl,I, oflpeAerrerc.s r4HTepBanofpaMMa KaK aHanv3vpyeMa1
BpeMeHHa.s [ocJIeAoBareJIbHOCTb, CTaB'TCT KJIIOT{eBbIe 3a4Aqv aHanvlsa I4HTepBanOtpaMM B

KoHTeKcre $z6punnrqrln npeAcepluil llpouo4u:rcr cpaBHr4Telrsufi aHaJrr43 cyxlecrByronlqx
uoAelefi AeT9KIII4LI apvITMr4r4, [peAcraBnqerc{ MeroA xlaccusurarlnr4 c}KarueM c ocBerrleHr,reM

ero reoperl4qecnofi 6assl FIa ocHoBe KoluoropoecKofi cJro)r(Hocrr4. I4:lararorcr MareMarr4qecKr4e
ocHoBbI a]HaJil43a napna6elruocrt4 pI4TMa cepArla c rroMorrlbrc r4HTepBanofpauu. B 3aBeprrreHr4n

fJraBbr laEtct o6sop rr.roAelefi [pofHo3r4poBaHr4r QrE6pnnnrquu npegcepguit.
Bo eropoft rJIaBe $oprvrynupyercr MoAenb AereKrlktr4 rrapoKcr43MoB Sn6punnaqura

npe4cep4r'rfi, olll4palou\afl,cfl. Ha r4crroJr63oBaHrre clr(arprr AaHHbrx vr qtrcJreHHoro

.qeI$SepeHIII{poBaHI,It l4HTepBanorpanau. O4uuM r43 KJrroqeBbrx gJreMeHToB flBilfrercs, BBeneHr,re

ASRR-npe4craBJIeHI4.u rlHTepBanofpaMMhr, nocrpoeHHoro rro rrrrr4Tor{eqHofi cxeue KoHeqHbrx
pasHocrefi. Taxofi rIoAXoA tlo3BoJlter MoAeJrr4 6olee qyrKo peafvpoBarr Ha Snyrryaqzu
cepAeqHofo pI4TMa' AeMoHcTpI'IpyA cTaTI4cTLIqecKlI noATBepxAaeMoe ylyr{IxeHHe KaqecTBa
ruaccn$uxalrnu no cpaBHeHI4Io co craHAaprHhrM ARR no4xoAoM. fraea raKxe BKJrroqaer
npoBeAeHl4e BbIt{ucrI4TeJIbHhIX gKc[epr,rMeHToB no orIeHKe KaqecrBa rlaccu$unaqzu
rlpeAnoxeHHofi nao4elbro B paMKax AByx clleHapr4eB: npr4 r4c[onb3oBaHrzt4 Aocraror{Hbrx }r

orpaHHr{eHHux o6leuon o6yuaroqlix AaHHbrx. Couacno rrpr4BeAeHHbrM pe3ynbraraM, Ha nolsofi
6ase 4aHHux cyroqHLIX oneKTpoKapAr4orpaMM MoAeJrb Aocrr4raer KaqecrBa rraccuQur ar\vvt,
cpaBHI'IMofo c MeroAaMI4 AeTeKIILII4 $ufpntmtluu [peAcep4ufi, ony6luxouaHHbrMr{ B

nl4Teparype. Hau6olee [pI,IMeqareJIbHrIM pe3yn6TaroM qBrrercr ro, qro paepa6oraHHaq MoAenb
rlo3BoJlter AocroBepHo rlaccu$uqprpoBarb 6omurue recroBhre nu6oprcu vcnonmyfl nr,nur l0-20
ua6mo4aeurlx KJIaccoB AByx prITMoB, AeMoHcrpupyfl BrrcoKoe KaqecrBo AereKrlr4rr [apoKcr{3MoB
apvrMlru B ycnoBr,rqx MaJrofo KoJruqecrBa upo6.

Tpeur rJIaBa nocBtlrreHa [ocrpoeHprro perpeccuoHHbrx uo4erefi, rr03BoJrrrcur4x orIeHHTb
3HaqeHI4t t4HAeKcoB napua6elrnocrl4 pHTMa cepArla, paccqr,rraHHbrM HerrocpeAcrBeHHo Ha
rlapoKcl43Max apv|TMvtvt, IIo flapaMerpaM napua6elruocrt4 HopManbHofo pr4TMa naqueuror. ,[lx
3Toro Ha sneKTpoKapAl,IorpaMnaax err6opKr,r r43 zanuceit cyroqHofo MoHr,rropr{pogaHus 3Kf
paccr{I4TblBalorcf, 96 uareuarur{ecKnx r4HAeKcoB yapua6eltuocrn pHTMa (no 48 r4HAeKcoB Ant
o6oux pzTuon), v perpecclaoHHbre MoAenr4 HarlMeHbrrrux KBaAparoB crpo.flTcr c
rlocneAoBareJILHbIM or6opou sau6olee 3HaqllM6rx npH3HaKoB. KmoqesrrM p$ynrTaroM rJraBbr
qBrgtorc{ BLIAeJIeHHhIe c noMolrlblo MoAeneit ctarucruqecKl4e B3ar4MocBt3I4, yKzt3blBaroql4e Ha
crpyKTypH6le 3aBI'IcI4MocrLI MexAy HopManbHbrM pt4TMoM 14 napoKcH3MaMr4 apvrMvtvt, BonpeKr,r
KJIaccI4qecKI4M npeAcraBJIeHLItM o xaorr.rr{Hocrr4 r4HTepBaJrorpaMMrr Su6punnxquu npegcepaufi.

t{ernep'rar rJIaBa oflupaercs Ha pe3ynbrarbr npeArrayutefi rJraBbr 
- s Hefi crpoflTct

Hefipocerenble MoAenv trpeAcKa]aHwfl. Haril4qvtn $u6puntrqr4v rrpeAcepluit y [arIHeHTa no
I4HTepBanorpaMMaM HopManbHoro cl4HycoBofo pt4TMa. Mo4elu crporrcr nyr6vr o6y.rennr
cBeproqHblx 14 cBepror{Ho-peKyppeHTHrrx Hefiponuux ce'refi. Baxnuu p$ynbraroM rJraBbr
tBJlfiercf, AeMoHcrpl4pyeMat BaJIr4AarIr4OHHbrMr.r Bhrqr4cJrHTeJrLHbrMLr gKcnepr,rMeHTaMr4 TOqHOCTb

xracczSzrcal\r4vt c $zr<crapyenablM ilper.rMyrrlecrBoM MoAenr4 peKyppeHTuoft uefipoHHofi ceru.



flstas rJraBa nocBrrrleHa onr4caHr4ro KoMrrJreKca [pofpaMM, o6re4uu*oqero
pa:pa6orauHbre MoAenu B cr{creMy nogepxKn flpr,IHtrur npave6ublx perxeHIafi. Kounrerc
rrporpaMM paspa6oran Ha r3rrKe Python 3 u rroApffiyMeBaer BbrcoKo[polr3BoArrrenbHyro

peanH3aIIurc KpI4THqecKHX c no3ItI,HrI cJlo)Iffiocrn Bbrr{14creHnfi xorrrnoHeHToB.

HayuHan HoBu3Ha.

l. Paspa6oraH MeroA AereKqrrr4 Su6punnnluu npe4cep4rafi, ucnomsyrculufi
ynHBepcanbHhre aJrropnTMbr cxarr4r raHSopua\r4s p.nfl rcraccuSurcauun pt4TMoB.

2. llpe4loxeu .{LrcreFrrrHfi MeroA pa3HocrHoro [peAcraBJreHr,rr HHTepBanorpaMMrr,

rro3Bonrrc u1ufi yryu ur arb KaqecrBo AereKur,ru apvrMvrv.

3. Knaccu$uqr4pyroqr4e MoAeJrr4, crporqr4ecr AaHHbrMn MeroAaMr4, AorrycKaror o6yueuue c

MaJrhrM o6reuauu AaHHbrx, c ,4ocrr4raeuofi e$$er<rusHofi nraccu$una\uefi ryu 10-20

ua6rrc4eHrarx AByx KJraccoB BpeMeHHLrx [ocleAoBaremHocrefi .

4. floc'rpoeuu rzsefiHue MoAeJrr,r, AeMoHcrpr4pyroqr4e peJreBaHTHbre B3ar4MocBr3r4 MexAy
grIH3oAaMu KBa3u-xaoraqecKoro pr,rrMa $r,r6punnrqHH rrpeAcep4uit u HopMaJrbHbrM

cprHycoBbrM pr4TMoM.

5. Pa:pa6orana MoAeJrb Ha ocHoBe cBepror{Ho-peKyppeHTHbrx HefipouHux cerefi,
no3Bonf,rorrlaf, ngeHruSuqlpoBarb naqueHToB c apu'ruuefi tro r4HTepBanofpaMMe

HopManbHoro pHTMa 3a cyrKr4 nepeA rrapoKcr43Morra $u6punnil\vvt npegcep4uft.

O6ocnosaHHocrb HayrrHbrx pe3yJrbraroB rroATBepxAaercq Marepr4ananau ny6nr,rraryuit,

BrInoJIHeHHrIX aBTopoM. llo reMe Lr4ccepra\vpr aBTopoM ony6lnronaHo 7 pa6or B

peueH3lrpyeMbrx HayqHbrx x(ypHnnax, BxoA.rrqux B MexAyHapoAHyro 6a:y qurupoBaHr4r Scopus,

u 1 pa6ora B xypHane H3 nepeqHr BAK. 3aperucrpupoBaHa nporpaMMa ans 3BM.

Teoperu.recxaq 3Haqr.rMocrb

3armoqaercr B rrocrpoeHHbrx MoAeJrrx, pacKpbrBarouux KJrr4Hr,rqecKu 3HaqvMbre

B3aI4MocBt3I4 Me)I(Ay napna6emHocrrMu HopMaJrbHofo cr,rHycoBofo pr,rrMa v pHTMa

Sndpzlnrqlru npeAcep4raft. llpo4eMoHcrpr,rpoBaHo, qro anfopr4TMbr c)Karvq Moryr rrpnMeHrrlct
AJII KJlaccl4Sraxaqun 6uoue4nqraHcKr4x AaHHbrx B pa3HocrHoM [peAcraBJreHr4r,r.

IlpaxruuecKaq 3HarruMocrb
llpe4naraeuue n pa6ore MeroAbr vt MoAenrl Moryr npr,rMeHrrbcr B KaqecrBe

I,IHcrpyMeHToB rIoAAepxKLr rrplrHflrux npave6Hhrx peureHuit, n gonycKaror r4MrrJreMeHTarIHro Ha

HocI,IM bIX Mo HplToprlHro BbIx ycrpo ft crnax AJU ycKopeHr4tr Ar4af Hocrr4K 14 apvrunvt.

Aupo6aqun pa6orsr.



Bce noJrolreHl4fl Al4cceprarlr4ousofi pa6orur AoKnaAbrBaJrr4cb aBTopoM Ha 12

MexAyHapoAHbIX xoH(pepenql4rx B Exareprzn6ypre, Ka:auu u Casrr-flerep6ypre. Pesylrraru,
sHHecehHsIe Ha 3aIIIury, ony6ruKoBaHbr s 8 crarr.f,x B peUeH3r4pyeMbrx HayqHbrx u3llaHlrflx.

Paspa6oraHnrtfi rounleKc nporpaMM vMeer cBr4AereJrbcrBo o perprcrparrr4u npofpaMMbr AJr{

38M.

locronepuocrr npr4BeAeHHbrx pe3ynbraros o6ecueqaBaercfl, krcrroJrb3oBaHHeM

DKcrleprHo nepuQuqupoBaHHbrx AaHHbrx [auneHroB, r,ar.uaagueh r:raccnSuxaropoB
tIpoBoAt4MbIMIi rlpolleAypaMr4 Bhrr{r4cnr4TeJrbHoro gKcnepr4MerTa, v o6ocHosaHneM BbrBoAoB c

noM o IIIbIO KJTaCC HqeCKI4X MeTOAO B CTaTI4CTI4KI4.

3aMeqaHuq rro AuccepraquoHnoft pa6ore
l. Bo eropofi rrase trpr4 nocrpoeHl4l4 MoAenei Aerexunr4 napoKct43nros (DlI npor43BoArarct

I,IccJIeAoBaHue pfl!,a [apaMerpoB - pa3Mepa at$auura Q wrs KBaHToBaHr4r KapAHor,rHTepBanoB K

KoHer{HoMy rlncny cI4MBoJIoB, KoJrr,rqecrBa 6.r.uxafilluux coce4efi k Ans lptrlaflTtrr peureHufi

Mo,qeJIbIo, rxI4pHHbI oKHa M r4c[onb3yeMoro KoJrr4qecrBa KapAuoHHTepBanoB ilplr
xlaccu$rara\vvt. [lr rax4oro M npe4rafaercr r4crroJrb3oBar6 orrpeAeneHHrre 3Haqeuux Q u k.

To ecrs, Mo)Ker Ha6mo4auc.u aAarrrarluf, rrapaMerpoB noA TecroByro nrr6opry. B 4onorueHr4e K

nepeKpecrHoit eatuga\vvI Ha ocHoBHoM Aaracere r4Meer cMbrcJr npoBecrH nepuSzxaqnrc
uoAelefi c BbIqI,ICJII{TeJILHbIMH 3Kclepr4MeHTaMH Ha BHetrIHI4x AaHHbIX, He rrpr4MeHtBlxl4xcq IIpH

HccneAoBaHI4tI npocrpaHcrBa [apaMerpor, uro6rr r4cKrror{HTb Bo3Mo)KHocrr raxofi aAanrarlr4r,r.

2. Tanxe no aropofi rJIaBe aBTop BbrABnraer re3uc, r{To rrocKoJrbKy MoAens Aerercrrura @lI
AotlycKaer o6yueHIae Ha MaJIoM Konr4r{ecrBe npr,rMepoB, To MoAenb Mo)Ker 6urr c JrefKocrbro

aAarITHpoBaHa noA cMeIIreHLre nonynrrlr4u. Cnpane4:ulBocrb AaHHoro yrBep)r(AeHur rpe6yer
6olee rurarenbHoro r43yqeHvfl, nocKonbKy s ca[4ofi fJraBe r4ccneAoBaHr4e KaqecrBa

ruaccu$urcarJlrvt c MaJIsIM KoJll4qecrBovr npo6 [por,r3BoAr4Tcr co c,ryuafiuo oro6pauHrruu
MIIJIbIMI,I eu6opralflt, HI4KaK He 6epyuluMr4 Bo BHrdMaHHe raKHe Sarropu KaK, Hanpr4Mep, Bo3pacr
H rroJl IIaqneHToB.

3. B 'rperrefi rrase pacver r4HAeKcoB napua6erruocrr,r plrrMa cepArra [pora3BoAr4Tcf, Ha

I,IHTepBaJIorpaMMax, BbIAeJIteMbrx r,r3 3anr4cefi cyrouHoro MoHr,rropr4poBaHr4.q 3Kf . I,I:secrHo, qro
3KTonHI4 Aocraror{Ho cyilIecrBeHHo Br'rr{*or Ha r.r3MepqeMyro eaplra6entuocu pr4TMa.

flpou:no4uracb Irvt Su:rrrparlr,rt eKTorruqecKux coKpaulenufi nepeA pacv€rona uH4excon?
4. B uerneprofi r:rase Ll3yqalorct ABe apxr.rreKTypbr HefipouHofi cerr4 AJrr npeAcKa3aHr4f

HaJrurtvIfl $u6pututxtluu npe4cep4ufi y raUveHToB r4cronb3y.fl r4HTepBaJrorpaMMhr

I4cKJIIoqI4TenbHo HopMaJIbHoro cl4HycoBoro pr4TMa. Aerop BbrABr4raer npeArronox(eHr.re, r{To

peKyppeHTHble cJIoI,t, uclonb3yeMbre B cBeprorrHo-peKyppeurnofi apxuTeKType, [o3Borqror
o6yvarr MoAeJIIa, pa3nlrqarcque 6onee roHKr4e $:ryrryaqrar4 pr,rrMa, qro ynyqruaer KaqecrBo

IrpeAcKa3aHHt. 3ro npeArlono)KeHr4e [oATBep)KAaercfl payHAaMr,r Bbrr{prcrnTeirbHoro

sKcllepl4Meura. O4HaKo Hc[oJlb3yeMat apxl4TeKTypa cBeproqHo-peKyppeHrsofi cern lrMeer
6oruuee Koill4qecrBo o6yvaenarrx ilapaMerpoe. MoNer lu 6rrrr raK, r{To Bbrr,rfpburr B KaqecrBe






