
OT3bII}
o$aqraaJlbHo ro o rrrl oHe Hra r{a Ar4cceprarllr ro 14 ar]ropecp ep al Itan rz-

HHHa N4arcuva IOprenvrqa <<MapnoBct(r4e MOAeJTH vr arrropr4rMbr
Krlaccl4Qaraqnz raHcpopvralluoHubrx cr,IrHaJroB c MHoroMepHr,rMH
BepoflTHocrHbIMH cnoilcrBaMn)), [pel(craBner{Hyro Ha concr(aHVe
yveuofi crereHl4 I(aHI:a/.ara rexr{r4Lrecr(r4x rrayK no crlellzarrbFrocrt4
2,3.I - Cvrcrevnufi aHaIIvr3, yrpaBJreHze vr o6pa6o'rrca ur-rcfopva-
U}4H. CTATHCTI,dKA

Arcrya"rrbIIocTL TeMLI
Heo6xoAnMocrb I(laccucfraraqnn cr4rr-raJroB no3Hr4r(aer B pa3nnr-rHbrx

o6racrqx HayKH, TexHI4KI4 14 MeAHLIHHrT. Pa6ola aBvrarJvroHFroro llBr4farerrrr
vrrv ryp6raubl 3rleKTpocraHIIHI4 rlopo)I(Aaer su6parlnr4, r(oTopbre c [oMorqbro
AarqHKoB npeo6pa3ylorct B 3neKTpHLrecKHe cr4fr-raJrbr, rto r(oropbrM i\,ro]r(Ho
fIpHHHMarb pelrreHufl o cocrorHm KoHrpoJrnpyeMoro ycrporZc'rBa (Hanpn-
Mep, HopManbHoe, rpeAaBapnftHoe vr anapun). Vzyueaue Kap/Ir,rorpaQnve-
OKHX cl4rHaJlon (xapAHo rpaMM) I(aer Bo3MolI{FIocrb nbrrrBr.f,T'b coo'rorlrr1,1e cep,
Aer{Ho-cocyAl4crofi cl4creMbl r{enoBexa (uopua, raronorral). B paAnorexHu-
qecxofr pa3BeAKe tro [pHHHMaeMbIM carHaJraM Mo]r{Ho o[peAerrrrr, HX csofi-
crBa (uanpHM€p, nHA MoAynrur4w).

B MareMarnKe 14 TexHu.{ecxofi rcu6epuernKe ar-raJrorhr{nbre o6rque :a-
ilaL{v peualorct B Teopuu paclo3HaBaHnx o6pa3oB, B ToM r{Hcne r{a ocHoBe
o6yuaeMblx nefipoHHblx cerefi. CtyuaitHbre czrHaJrr,r r43yr{arorcr B reop6r4
Bepoflrsocrefi LI reopzvr cnyqafiurx ilpoqeccoB. llpoUeaypbr oSyueuvrfl vr ca-
naoo6yu eHVfl TexHHr{ecKHX cl4creM I,I3yLlatorct, FlarrpnMep, B ct4creMax vc-
KyccrBeHHoro I4HTeJIrteKTa, floAo6utte 3a1av-v r(Jraccr4Qnxarlnra paccMarpr4-
BaForcs B TeopI4H MHoroMepnofi crarr4crra.{ecxofi KJraccHcpHrcal\vv, Knacrep-
Horo ra QaxropHoro aHarrv3a.

MapxoBcKI,Ie oAHoMepHbIe v AByxcBfl3rrble MoAenr4 clyvafi,Frr,Ix rtpo-
IleccoB o6ta[alor lunpor<oii yHl4BepcalbHocrblo, rz6roc'r'bro 14 y/(o6nnr E\nr,
I4 e fr oJr b3 o BaH Hq B 3 aAar{ e KJr ac cn S u r< ar\r4v.

Oanofi ns npo6leM B HccrreAoBaFrr4 v evrHarroB H MeroAon ux o6pa6or-
KV flBrrflerct MoAerlHpoBaHI4e v vMrTar\vfl clyuafiFrbrx c2rHarroB c 3aAar{Hbr-
Mt4 BepoflTHocTHbIMH- csoficrBaMl4. AnropnTMLI nMVTaTIW ctryuai,ulbrx cr4r-
I{aJIoB Ha ocHoBe HX MapK BcKHX MoAenel,i nosnoJrrrror c Br)rcoxofi cKopocrbro
a roqHocrblo QopnanpoB Tb IIoloKH cttyuaitr{blx rll4cen c ilpor43Bolrnofi 3a-
AasHofi AByMepsofi vrv rpexMepHofi nrrorHoclbro Bepoflrsocrel.i, Koropbre
qenecoo6pasHo Hcrlonb3oBarb Anfl HccneAoBaFIL{r v ornaAr(H aJrfopr4TMoB
KJraccr4QnrcaquLr cnyqafi nr,rx npoLleccoB.

AxryanbHocrb 14 ccn ero BaH ut rr o6oc uonbr nae'rcrr Fr eo6xoAr4 M ocrbro pa3-
pa6orxv w vccneAoBaHVfl HoBbIX o$Sexrnllt{bIX (onluvaJrbr-rbrx so Kpr{repgro



MaKcLIManbHoil a[ocrepnopHoii BeporrHocrn) anropr4rMou KJracc14 Sw<atlwvt
cnyuafiHbrx [poqeccoB Ha ocHoBe HX MapKor]cKHX MoAelefi.

O6oclloBaHHocrl llayqHbrx rroJrolKelruii \r Aocrorleprrocrb floJry-
qeHHbrx pe3yJrbraroB, BbrBoAoB H peKoMerrAarluli

Creness o6ocuo BaI-IHocrH r{ayr-r Frbrx rroJroxe muir, Bbr BoAo B 14 per(oMeH-

laUuil rpeAcraBrIeFIHbIX aBropoM n Aucceprar1r4oHl-rofi pa6ore, onpeAeJrrer-
cfl KoppeKTHbIM I4CnOJrb3OBaI{UeM r43BeCTFrbrX HayLIHbrX MeTOAOB, rrpoaHanr4-
3VpOBaHHbIX TeOperHr{ecKHX rroAXoAoB, a Tar(xe qacrr-IblMH pe3ynbraTaMvr,
n onyq e H H bI M uI orer{ e crB e H H bI M v v 3apy6 e x n uM Lr c rt e L\vrailvrcraM H .

flpn 3ToM aBTop sSSexrHBHo r4crroJrr,3oBaJr, [pr,rMeHurreJrr,r{o K pe-
uraentofi 3aAaLIe, MeronLI MonennpoBaH:atr,, MareMarnqecr(oro trporpaMMr4po-
t)aHvtfl,, Teopt4t4 npvrHl_rvfl peuteHnvt, a raKlKe MeloAr)t o6r,eKTHo-
opr4 eHTHpo BaHHofo frpofpaM M Hpo BaHIl],tr.

Hayunr,re rroroxeH:afl 14 BbIBonbI, crpoprraynr4por]aFrHr,re B rr4cceprarrr4-
ouuofi pa6ore, 6azupylorct FIa 3IraLrHTerbFroM 3r(c[epr4MeFrraJrr,rroM Mare-
pl4ane. tts noATBep)KAeHh,f, Teoperr.rLrecKr4x rroroxesnn aBTopoM r(oppeKrHo
npoBeAeHbr HccneAoBaHr4r flonyr{eHHbrx pe3ynbTaToB.

Taxzna o6pasola, [pI4BeAeHHbIe o6ocnoBaHvrfl, B coBoKyrrHocrz rro3Bo-
rltror cAenarb BbIBoA, r{To reoperHqecKHe HccneAoBaK]/'fl, rrpoBeneFrr{bre B

xoAe Hanr4caHntI AI4CCepTarJI|4Vr, a TaK)Ke BbIBOilrt w per(oMer-rAarllJr4 rrBIrrroTc.rr

o6ocsoBaHHbrMH.

Hayvuafl rroBu3rra

f,ucceprallnoHuax pa6ora coAep)Kr4r cneAyrouze pe3ynbrarbr, xapaK-
repH3ylo[uHecr HayqFrofi HosusHofi :

AByXMepHbIe V TpeXMepHbIe MapKOBCKr4e Mo/lenr4 IOTOI(OB AaHrrbrx,
orJll4r{arcull4ect MaKcI4M usauvrefi a[ocrepnopHbrx BepoflTsocreu rpr4Hr4 Mae-
MbIX peruennfi v o6ecnequBaloulvre 1nHaMr4r{ecKyro vileHTn$axaqzrc rroro-
KOB IaHHbIX;

anrophTM SopnazpoBaHl4q sTaJIoHHbIX rroroKoB Aarrrrbrx c 3a^alrHbrMr4
BepotrHocrHblMl4 ceofrcrBaMr4, orJlnqarouluficq Bo3Moxrrocrbro [onyqeHufl.
[oroKa AaHHbIX c ilpoI43BOJrbHbrM AByXMeprrbrM pac[peAenerrneM Bepof,THo-
ctefi, onpeAeJIteMbIM coorBercrByroqefi MapKoBcxofi MoAeJrbro, v rro3Bo-
nflroulnfi $oprvu4poBarr o6yuarcIrlne nu6oprv 1rrfl, cncreM Marxnr-rrroro o6y-
qCHHfl;

anropl4TM KJI ac cra Q u x a\vvr lloro Ko B AaHFr brx Anrr c r4 cre M br M arrrr4 HHoro
o6yueHnx, ocHoBassrtfi Ha $oprtrnpoBaHr4r4 peuaroulvx crarr4c-r'r4K, [ony-
LIaeMbIX c tloMolr1bro Mapr(oBcKHX MoAenefr noroKoB r(aHHbrx, o6ecner{r4Baro-
tt\uit MaKcut MyM orHoureHnr rpaBAonogo6nr;

apxl4TeKTypa cacreMbl KJlaccnQrarcaqnn rroror(oB AaFrFrr)rx, orJrurlarc-
Irlatcfl HHTerpa:!.neit MoAynfl reHepaqnr,r [o'roKoB Aar{Hbrx c 3al(ar-rFrblMn Be-
pof,THocrHbIMH csolicrBaMn B noAcncreMy o6pa6orr(r4 rroroKoB AaHHbrx v



o6ecneql4Baloqafl, KraeczQHxarlnro cHrHaJroB rro nocrynaroulefi ntr6opxe or-
cr{eroB c 3aAaHsofi AocroBepHocrbro.

Bce pe3ynbrarbl, nonyqeHHbre B nr,rcceprarlaoHuoM r4ccnenoBaHvrvr,
sBJltrorcfl HoBbIMH, AocroBepHbrMn v coorBercrByror rpe6onaHvrfl,M llono-
)KeHIzt BAI( PoccHtt. Coaepll(aHne nr4cceprar\vv coo'rBercrBye'r rr. 3, 4, 5

nac[opra c[el]HaJILHocrI4 2.3.1 . Cracrevsrrfi aHarv3, ynpaBJTerrr4e v o6pa-
6 orxa rau Q oprr arJkrvr, crarr4 cr vKa.

OcHoenste pe3ynbrarbl Ar,rcceprarJzvr ony6nHKoBaHbr B 20 [eqarHbrx
pa6oraX, B ToM qncne 7 ctar.efi ony6JrnKoBar{o B u3AaHn.rrx, peKOMeHAoBaH-
HsIX BAK npn MHno6pHayKH Poccnn, 4 crarr,r4 n vr3;:aHzflx, HHAeKcr4pye-
MbIX n Scopus, pa3pa6orasst 2 rporpaMMbr l.lfl 3BM, 3aperr4clplrpoBaHHbre
B Oe4epaltnofi cnyx6e rro HHTerJreKTyanbuoz co6crser{rlocrr4, [onyr{eH I
rareHr Ha Hso6pereHae PO.

fly6 n u x arJzvr rI o JI H o o rp ax( aro r c oA e p x a H H e r H c c e p r arr r,r H .

Anrope$epar ronHocrblo orpaxaer ocHoBr{oe coAepx arrr4e Anccepra-
L\vvr. Pe:ynbrarbl AuccepratlaoHHoro HccneAoBaFrar rpotrrnn ailpo 5a\uw sa
MeN4yHapoAHbIX H Apyrr4x reMarHqecKHX rcoHSepeHrrnsx r,r ceMuuapax.

Vqhrbteas 3HaLII,IMocrb Anfl [paKTr4KH, ocHoBHbre pe3ynb'rarbr Hccne-
AosaHzfi BHeApeHbI B PyHI] <<Be:onacHocrr> Mocr(oBcKoro rocy/IapcrBeH-
Horo rexHztlecKoro yHaBepcr4rera rav I1.3. Eaynaana, OOO ((I{ACI(AA> (r.
Mocxna), a raK)Ke B yr{e6Hsrfi rrpoqecc Bopolrexcr(oro vlclvtly-ta BbrcoKHX
rexHoJrorufi.

Pe:ylrrarbl rpoBe eHHbIX HccJreAosanrafi ro3BoJrflror 6olee e$Sex-
TI4BHO OCyqecrBJLt{Tb ynpaBneHl4e [oroKaMH Aar{HbIX, OTJTHT{aIOUIeeC' MaK-
cvMw3atryeit arocrepao HIIX Beporrruocreii npr4HnMaeMbrx peuleunfi vr

o6ecneq HBaIouIee AHHaMI4qecKyro HAeHrn S ra xallhro n oro Ko B Aa rr rr brx.

[IpaxruqecKar 3HarrrlMocrb 3aKJrroqaercr B pa3pa6orxe MapKoBcKprx
MoAenefi u atroparMoB KrlaccraSnxauuu ua$opMaqnoHHbrx cr,rrHanoB c MHo-
roMepHbIMH BepoqrHocr brMH cnoficrBaMr, a raK)Ke arr$opnaar(HoHHoro vr

rlporpaMMHoro o6ecneqeHl4tl Intr 3Kc[epnMer{TaJrtrrou orleFrKr4 KaLrecrBa pa3-
pa6oraHHblx MeronoB vr anropuTMoB, I-la 3JreMeHTbr rrporpaMMHr,rx cpeAcrB
[onyrleHbl nareHT H cBnAererrbcrBa o rocyAapcrBeusofi perr4crparruu.

CrpyrcTypa A Hccepra u r.r u
Pe:ynsrarbl I4ccner osaHuv n pa6ore r43rrolKeubr B Jrorr4qecrcofi ttocJre-

AoBareJIbHocrH, orJll4qatorcrr qenocrHocrbro v 3aKoHrleHr{ocrb[o. fuccepra-
Irl4fl cocronT H3 BBeAeHI4q, qerblpex fJIaB v 3aKlIoLI eHvtf,. Ee ocuoBFloe co-
Aep)KaHHe r43JroxeHo ua 160 crpaHr4rlax ocHoBHoro reKcra. Erz6nraorpaSrave-
cxuit crII4coK coAepxnr I 13 HaHMeH oyaswit Colepx(aHne aBrope$epara
AOCTaTOT-IHO TIOTIHO OTpaxaer ocHoBHbre pe3ynbrarbr v Br,rBoAbr Ar4ccepra-
rrr4oHHofi pa6ortr.



3anae.raHrfl rro AHcceprauHorf rrofi pa6ore:
1. B pa6ore orcyrcrBylor rlpl43lraHnbre [or(a3a'reJrr4 r(aqecrr]a perue-

Hkrfl,3aAarl KJlaccuQuxarlnvr ev[HaJIoB, TaKHe r(ar( Mepa F1, accuracy, precision
u recall, rITo He [o3Borqer B rIoJIHofi vepe cpaBl-rr,rrr, rroJryr{eHr-rble pe3y;rbra-
TbI C H3BCCTHbIMI4 AHAJIO|AMVT

2. B pa6o're He paccMorpeFlo, o6ecnelrr4Baeretr rv pa3nr4qr4e MoAubu-
xaqufi MoAyJItIr\vvr GMSK, B qacrHocrr4 N-GMSI(, npz pa3nr4qrrbrx 3uaqenu-
tlx N (cynepno3LIIIpII4 N cnrsaJroB e pa3rrvrLrFrbrMr4 aMrrrr4ryaavn)

3. VIz pa6orbl He tcHo rpeaMyulecrBo rpeAnaraeMoro anropnrMa re-
HepaIII4I4 [ceBAo cttyuai,tHblx r{ucen IIo cpaBr]eFrHro c H3BecrHbrMr4 anropr4T-
MaMH, rla[pl4Mep Ha ocHoBe MeroAa vrHBepcvr4 paBHoMeplrofo pac[peAene-
llllfl.

4. B pa6ore rpH I(JlaccHcparcarlau cr4rlraJroB aB'rop rp14Br3r,rBaer
npl4Hflrue pettreHnfl, K HMeIouIeMycr o6r,enay nu6oprz N. llpz 3'roM rrpouecc
Aon)I(eH npol4cxoAnTb l{Tepaur4oHHo r,nfl Aocrr4)K eLrvtr neo6xoAr4Moro o6r,e-
naa. I-{elecoo6pa3Ho 6sIlo 6rr npeAycMorperb repBouaqaJlbrrr,ra pacqer rpe-
6yevrrfi o6tev nrr6opxn, qro ro3BoJrr4Jro 6r,r yilra or ueo6xoAr4Mocrkr rrpo-
BeAeHVr MHoxecrBa utepaguit.

5. flpnne4eHHble s 4 uane (naparpa$ 4.5) pe3ynbrarbr aHarrvr3a pur-
MorpaMM tBJIqIorctI He auQopvarl4BHblMr4, TaK KaK Aar-rrrbre nonyqeHbr co
cnHruKoM Hnsxofi qacroroir gucKperH3arJtt (1 orcqel B cexyrr4y). He pac-
cMorpeHa Bo3Mo)KHocrb npr4MeH eHwtr paspa6orar-rHr,rx anropnlMon v ilpo-
rpaMM n.Irfl aHalrvr3a AaHHIIX 3Kf MoHl4ropr,rHra vJrvr 3ner(rposnqe$anofpa-

b^n (33f) Mo3ra. I(povre roro, n pa6ore He pacKpbrrbr Borpocbr eo3raHvrtr
MoAerleit IJts MHo)KecrBa cHrHaJIoB, HarrpnMep cr4rnaroB or rJeoKoJrbKHX oA-
HoBpeMeHHo pa6oraroult4 x Aarr{HKo B.

6. B 4racceprallHV v aBTopeQepare r4Merorcr or4eJrr)Frr)re crr4rrverur-re-
cKHe lofperxHocTa.

OrveqeHHble HeAocrarKu 14 3aMeqaHzrr B uenoM Fre craBf,'r rIoA co-
MHeHHe HayqHylo HoBH3Hy, TeoperHqecKyto H [paKTr4r{ecKylo 3r-rallI4MOCTb,
a TaKXe AOCTOBepHOCTb HayqHbrx pe3ynr,raroB.

3arclrcqeulle
lzccepraIJrfl,' KalnsvrHa Maxcnrra IOprenv.ua fl,Bttrercrr 3aBeprrreH-

sofi HayqHo-KBaJll4$r.rxaqzosuofi pa6orofi, BbrrroJruensofi rlrqFro aBTopoM.
B uefi uI3JIo)KeHbI HayrIHo o6ocgoBaHHble rexHI4rIecKI,Ie pe[IeFrr,It, 3aKJI]o-
qarcul4ec.f, B y[paBneHuv npoqecQal|/la aHarrvr3a [oToKoB Aar{r{brx.

flo axryanbHo ctu uz6paHnofi reMbr, rny6zne rpopa6orxn Bcero KoM-
rrrleKca r{acrHblx 3aAaq, Hayqgoti 14 [paKTnqecKofi sFla.{r4Mocrr4 [oxyqeHHblx
pe3ynbTaroB, o6ocgoBaHHocru BbIBonoB, MoxHo 3at(JIIoq vrlb, r{T'o Al{ccepra-
III4oHHa.f, pa6ora coorBercrByer rpeSon aHVflM BAI{ Poccau, rrpeAbqBJrre-



MbIM K KaHAI4AaTCKHM AHccepTaIIHflM IIo c[eIII4aJIbHOcTH 2.3.1, a ee aBTop,
Kalnsnu Maxcuu lOprenuu, 3acnyxr4Baer rrpncyx reH:afl yveuofi crereHn
KaHAHAara TeXHr4qecKHX HayK.

OQ"u"aJr bHbtfi ounoHeHT

[oxrop rexHr4rrecKr4x HayK, npoSeccop, 3aBe-

Ayrorqzfi xaSeApofi ertcurefi MareMarvKr (Dele-
panbHoro rocyAapcrBeHHoro 6rolNerHoro o6pa-
3oBarenbHoro yrrpexAeHns, Bbrcrrrero o6pa^:ona-
Hvrfl, < JIz n eq xuit ro cyAap crBeHurrfi TexH r4r{ e crzfi
yHr4Bepcurer)), r. JlunerrK
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