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Kh PEIIEH3l,,.fl,

no KoHKypc 3a 3aeMaHe Ha axaAeMr,rr{Ha AJrbxuocr,,fIPOOECOP"

flpoQeczoHaJIHo HalpaBneH ue 5.3 . Kolryuuxaur4oHHa r.r KoMrrrorbpHa rexHr.rKa

Haf{Ha cnequilnHocr: ,,CucreMI,I c I{3KycrBeH HHTereKT"

o6xselr B AB, 6p.28102.04.2024 r. 3a HyxAr,rre Ha KareApa,,flporpaMzpaHe r.r KoMnrcrbpHr.r
TexHonoruru ", @KCT, TexunuecKu yHuBepcurer Co$nx

c KaHAr.rAar AorI. A-p lrlx. Becra Crc$anona fanqeea

PeueHseHr: upo$. A-p r4Hx. Cranucras,(euver CtlMeoHos

Ynurepcnrer ,,flpoS. l-p Aceu 3rarapor" - Eyprac, e-mail: stanislav_simeonov@btu.bg

Ha ocHosauile Ha 3anoseA Ns OX - 5.3-32128.05.2024 r. Ha Pexropa Ha Texnuqecxn
yHl.{Bepclrrer- CoQnr, cbM Ha3HaqeH Karo BbHrrreH qJreH Ha Hayruo xypu, no nporleAypara
3a 3aeMaHe Ha aKaAeMrrrrHa Anbxnoct ,,IIPOOECOP" e flpoQewroH.rJrHo HarrpaBneHue 5.3

KotrtyunraqlloHHa I,I KoMrlrorbpHa rexHI,IKa, Ha) IHa cneqllaJlHocr - ,,Ct4creMI,I c I,I3KycrBeH

LrHTereKT". Ha ocnosauue Ha Peurenue or rrbpBo 3aceAaHr,re ua Hayruoro xypr4 or
17.06.2024r. cbM orpeAerreH 3a peueH3eHr.

1. O6tuu noJroxeHrre u CuorpaQu.rHr AaHHrr

E4uHcrueu r(aH,{u.{ar ro o6gseHuq r(oHKypc 3a AA IIPOOECOP s IIH 5.3

,,KouyHnKaqI,IoHHa LI KoMlrlorbpHa rexHHKa" e 4oq. A-p r,rHx. Becra CreQanona faH.reea. Tx
e AoueHT BbB Qaxynrer ,,KounrompHll cprcreMr,r t4 TexHororl4l4" KbM Texuuqecxu
yHr.{Bepcr{rer - CoQrEa.

Aoq. Becra CreQanona lan.resa e 3aBbprrrlma TY-CoSr,lf,, crrerlfiirJrHocrr,r:

,,Elextpocua6A.ssane ?I eJrelffpoo6sasex,{aHe Ha npoMr4rrrJreHr.r npe.{npvrrut" - 1992 r.;

,,KoMltor6pHr,r crrcreMu" (1997 r.).
IIp* 2010 r., AorI. fanqeea 3arrIHTaBa,qficeprauu.r Ha reMa ,,Mero4u r.r cpeAcrBa 3a

IIoBI,IIUaBaHe HaAexAHocrra Ha web iazupaun flpuroxeHr.r.ff" - Haf{Ha c[equirrrHocr

,,KoMnIorbpHr,I cucreMll, KoMnJIeKcI,I H Mpexfi ".
3aeuala e AnbxHocrlTe aclrcrenr (or 29.0I.2001r.), crapuru aclrcreHT, rJraBeH acucresr. Or
15.06.2012 r. e AorIeHT B KareApa ,,flporpaMr.rpaHe r.{ KoMnrorbpHr,r rexHotorktr", @KCT na
Texuuqecxupur,epcvrer - Co$u.r. 3aeuara e AnbxHocr - XoHopynaH [penoAaBareJr B IIf no
KCT - Ilpareq u e Hoe 6rlrapcru yHr.rBepcr.rrsr. Cneuuarlr3r.rpana e:

Pa:pa6o'rxa Ha cy[epKo]vrrrlo"rrpHh rrpaJroxeHr{rt ri B14coKorrpoa3BoAhrerrHl,r

r{3lraoJreHu-r, CyrepxoMrrurbpeH ueHTbp n K)llax, lepuaHun, 20I3;
|PHA u o6:raqHra r{3rl4cJreHHr. Ynrapcxa aKaAeM}rrr Ha HayKHTe. Eylaneula. Ynrapr.rr,
2012.
Yq acrea,'Ia e B cne,qH r,rrc n pcrloAaBarc.lrcKrl l,to6ulg ocrll :

Vunrcpcurer Aeciipo . flopryra,rwx,202l ;

flornrexunqecKr r.{HcruTyr f[opriurerpe. ilopryra rwn, 20I9 ;

Ynunepcurer Hanapa, flanan:rosa, [,lcnaHlrx 20 1 8;

TexHoloruqeH HHclHTyI -Kpur', I'sp[nr, 20lr6.
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2. O6rqo olucaHrre Ha [peAcraBeH[Te MareprraJrrr

l{tr. 29 r.3 or 3PACPE rr3HcKBa or KaHAHAara B KoHKypca Aa uMa,,ny6luxynaH
rr,roHorpaQuqeH TpyA klrru La e flpelcraBr,rn paBHocrofiuu ny6nuxaquu B cfleUrranv3vpa:akr
HafIHr.I u3ranlafl. B .qoxwenrr.rre cr.r, KaHAr.rAarLT e rrpercraBr.rJr 3a ).qacrrre B KoHKypca o6rqo
50 Hayrnu rpyAa, gra yre6nuKa I,I eAHo pbKoBoAcrro. Eux Morrr Aa rr4 rpyrupaM $oplrzurHo
TIO CJIEAHH' HAq}IH:

- I I 6p. nybluxaquu, no xpzrepufi 8.4. (Xa6unvnaqr{oHeH TpyA - HafrHrr
ny6nnxaqr.ru (ne no ManKo or l0), B n3p;aHttfl, Kouro ca peQepupauz v
rzHAeKcr,rpaHr.r B cBeroBHoH3BecrHu 6asw AaHHr.t c HafrHa uu$oprraauux);

- 11 6p. ny6rmxaguu ro xprarepnfi 1.7. (fly6nuraquu rr3BbH r-pyrara Ha

lronorpa$uunux rpyA, B v3l:aHt4fl, peQepupanu 14 r.rH.qeKcr.{paHH B
cBeroBHor43BecrHr,r 6asr.r AaHHra c HayqHa ran$opMauux) ;

- 18 6p. ny6nuxaquu no rpurepufi f.8. (tly6ruKa\Ltkt r Hepe$epzpaHn crrvtcaHnfl c
Har{Ho peueu:zpaue);

- 46p. ny6mmauuu c [F, no xpurepufi 3;

- 2 6p.- uy6auxynaHr WilBepcr.rrercKu yre6uura, B cbaBTopcrBo Ha KaHAr.rAara -
).-,
1 6p.- yHllBepcrrrercKo yre6uo noco6ue, B cbaBTopcrBo Ha xanAurara - l.

Kru uarepuanllTe no KoHKypca ca [peAcraBeHu 5ulwtorpa$cxa cnpaBKa sa 69
orKpI{TI,I ukrrvpaunfl, Ha rpyAoBe Ha KaHAV[ara. Cne4 uanpaBeHara or MeH crrpaBKa, a3

ycraHoBllx HaJrlrr{Hocr Ha rloBeqe ullTarra. He ycranonux ranSoprraa\vfl 3a flnaruarcrBo.
KauAuAartr e Haf{eH pbKoBoAHTeJr Ha 2 ycueruuo 3arqr.rrr.rnn AoKTopaHTa.
Bcuqxu npeAcraBeHr.r rpyAoBe 3a fracrue B KoHKypca ca rr3B6H Te3r,r no A[cepraqr.rf,Ta

II 3a npLIAo6HsaHe na A.{,,4oqeHT". Te orrorapf,T Ha reMarr.rKara Ha KoHKypcau ce npreMar
3a perleH3rlpaHe.

flpe4crareHara IIo KoHKypca HafrHa npoAyrrlr,r.rr e o6o6ulasaM e Ta6rHrIa L
Or ra6nnuara e Br,rAHo, qe Marepval.vre MHoroxparHo HaA,Br,ruaBar r,r3ucKBatufl"ra3a

3aeMaHe Ha aKaAeM[qHara Ant'xHocr,,fIPOOECOP".
Ta6nuqa L

fpyna or
NOKUL3ATEJI

Cr4rpxaune I4zucxsauus
or [IYP3A[
TY-Cot[ua

I,I:nrmreHue
OT KAHAHAATA

A .{uceprauuoHeH TpyA sa OHC,,.{,oKrop" 50 50

E ,(ucepraunoHeH TpyA sa HC ,,,[orcrop ua
HayKr.rTe

B Xa6vruraqproHeH TpyA Hayr{Hr{

ny6mrxaquu (ue no-rra€rnKo or 10) r us.qaHux,

KoLITo ca peQepnpaHr n r{HAeKcHpaHr4 B

cBeroBHor,r3BecrHr{ 6azn p:a:nulr c HafrHa
uHSopuaqnx

r00 315

f Cyr"ra or rroKa3areJrr.rre 5 - I I 250 560,69
HayrHn ny6nnxaquu B u31attrf,, Kor4To ca
pe{epnpanr h r.rHAeKcr4paura B

cBeroBHor.I3BecrHr4 6asra AaHHlr c Haf{Ha
un([oprvraqu.a

426,66
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HayrHn ny6ruxaquu n nepe$epupaHr
cilvcaHljfl, c Har{Ho peueH3HpaHe Hrwr B

peAaKTrrpaHr4 KoJIeKTI4BHTI TOMOBe

134,03

A I{nrnpanux 100 602
E Cyua or floKirareJrr.rre or 16 ,4o 29, xaro

Mr,rHr.rMaJrHuxr 6pofi ToqKr.{ tro noKa3areJr

El7 e 40

220 466,77

Prxoso,qcrso Ha ycnemHo 3arr{r4Tr4Jr

AoKropaHT (n e 6pom cbpbKoBoArreJrr,r Ha

cboTBeTnr,rr 4oxropaur)

40 60

Yqacrure B HaurroHaJreH Ha) {eH uJrw

o6pasonareneH npoeKT

140

Y.racrfie B MexAyHapoAeH Ha)qeH r4nkt

o6pa:onareneH rrpoeKT

160

PrxoeogcrBo Ha HarI[roHaJIeH HafIeH LIIH

o6pasorareJren npoeKT

20

fly6nur<yaaH yHr{BepcrrrercKll yre6unr uru
yre6nur, rofiro ce rr3noJr3Ba B frr{nuxrHara
Mpexa

17,77

fly6ruxyrano yHr.rBepcLtrercKo yre6uo
loco6ue utru yue1uo noco6ue, Koero ce

I,I3IIOJI3Ba B yr{rrnHrIlHaTa Mpexa

5

Ptxoeo4ctBo Ha Ha)'r{eH nnu o6pasoBareJleH

IIpoeKT

40

Ilpuueueulr cpeAcrBa no upoeKT 24

x Xopapnyn BoAeHr4 3a:aflTvtfl. t20 722

3 Hayruu ny6rzxaqun c IF 20 40

Bcuqxo: 860 2756,46

3. O6rqa xapaxTepncruKa Ha HayqHor{3cJreAoBarer'rcKara rr HayqHolplrJroxHara
Aeftnocr Ha KauArrAara

3.1. TeruarrqHa xracu$uxarlrrfl r{ cbAbp}r(areJreH aHaJrH Ha HayrrHara npoAyxqllq
flo csosra reMarr.rrrHa HacoqeHocr rpyAoBere ce xracu$Huzpar Ha cneAHLITe rpyfin:
I4nreruresrHr.r MeroAr,r u cpercrea sa o6pa6orxa Ha 6uoueAuuuHcKn raHHH;
Z:xycreeH r4HTeJreKT H HeroBoro nptlnaraHe 3a orKpprBaHe Ha co$ryepHu aHoMaJII4Ir;

Auaruag ua 6uoueAr,rur.rHcKra Aanlrla;
I,InrerpnpaHe Ha AaHHr.r r.r Marrrr.rHHo o6yreHne;

Euonn$opMaruKa 14 HeBpor{H$oprnraruxa;

flporHo:upaHe Ha o6yreHuero Ha cryAeHTr,r;

I4uuyrcuu HeBpoHHr4 Mpexr4;

flapalerHn I,I3r{}IcnHTenHI{ MoAenr{ vt rr3qncJreHrrfl Ha KoMn}orbpeH Kn6crep,

cynepr(oMrIroTpr4;

AHa-nus Ha pr,rcKa B xrrBorHoBbAcrBoro;

O6pa6oma na u:o6paxeHrlfl or KoMnrorbpna'ror*rorpaQn.a;

MylrzareHTHI,r crrcreMr,r.

flpanu B[eqarJreHr4e uuoroo6pa3r{ero or reMarHKI{, no KoHTo KaHALIAaTIT e
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peaJII'I3I,Ipan H3cneABaHux. Pa:pa6oreHh ca MeroArr, anropr.rrMr.r la cpeACTBa or o6lacrra na
LI3KycrBeHI{f, UHTeJIeKT Karo MarurrHHo o6yrenne. I{screAsaHr.r ca HeBpoHHH Mpexn u
LI3KycrBeHlr IIqeJIHI4 KoJIoHI.Iu. Paspa6oreHlr ca MeroAV v alffopkrrMz 3a o6pa6orxa ua IHK
nocJIeAoBareJIHocrLI - HanpaBneHr..re B 6nounSopuarrrKara, Koero upu4o6raoa Bce rro roJrxMo

3HaqeHI,Ie. Jlltquo a3 [pof,BrBaM AonbnHI,ITeJIeH HHTepec, c orJreA Ha Mor,rre HafrHH r.rHTepecr4

B MoMeHTa. Pearusnpaua e o6pa6oma Ha MeArrrlr,rHcKra uso6paxennx, KaKTo kl

HHCTpyNleHTapI,IyM 3a aBTOMaTII3HpaHe Ha I43!II{CJIUTeJIHI,Ifl IIpOqeC v npI4JIalaHe Ha

I{HTeJIHTeHTHLI perueHnr za anufir3 sa 6noueAurluHcKr.r AaHHr4. @opruynnpaHa e co$ryepna
apxlrreKTypa 3a aAanrHBHo orKp[BaHe Ha 3nanvrfl) 6azupaua Ha aHaJtu3 Ha roJreMH reHoMHr4

AaHHIr. flpe4craeeHa e rrnar$opua 3a aAanrlrBHo orKplrBaHe Ha 3*alaur, 14 B3eMaHe Ha

peIrIeHI{t, 6aswparuu Ha aHi}JrH3 Ha roJreMr.r MacvBv AaHHr.r r.r cro6pareHr.r c qenra Ha Ha)rqHoro

I.r3cneABaHe. Pea-uu:upaHo e aBToMarr,rqHoro reHepr.rpaHe Ha xr4rrore3r4 v BapuaHTvr 3a

peIxeHLIr. flpe4ctaeeH e noAxoA 3a aBToMarr.r3r.rpaHo H3BJrHr{aHe Ha 3HaHr.rfl r4 B3eMaHe Ha

peureHllfl or MeALIIII{ucxu nao6paxeHr.rfl vpe: pa6oreH flpoqec 3a npeABapr.rreJrHa o6pa6orxa
Ha BxoArIrIH peHTreHoeu u:o6paNeHvtr, aH€urrr3, macu$uxapflu orIeHKa Ha pe3ynrarr.rre.

3,2, XapaxrepucrrrKa Ha KaHArrAara Karo yrreH, rr3cJreAoBareJr

Aoq. a-p Becra CreQanoea faH.reea e r{3rpaAeH y.{eH. Tx noxassa :a6ereNnreJrHa
nocJleAoBarenHocr nprr peaJra3a\uA Ha Ha1n{HH r,I3cne.{BaHI,Ix, ynuxeaitxlz s Arr6oqrrHa Ha

I43cneAoBareJlcKara npo6leruaruxa. I4tv,a 3Ha:ailfl. r,r orr{T B npolpaMupaHero, nosnasaftxu
HOBI4Te HaCOKrr, rIO3HaBa KOHUenUHI,TTe B rr3KycTBeHrrfl rIHTeneKT I4 )Mee Aa Ilplllnara CBOLITe

3HaHI.{f,. Bucorco xnaau$uqupaHa e B cBoflTa o6lacr. Tr upurara 3HaHu.rrra cu, exaprafixu
HoBaropcKkr il\eh s o6racrure c KoHTo ce 3aHlrMaBa.

IIle cr4 rro3BoJrfl Aa HanpaBf, KoHcrpyKTr4BHa npenopbxa no orHorueHxe Ha

npeAcraBeHara Haf{Ha flpoA]'Krlrar. flpaxrr{ecKara peanr.r3arluflTa Ha HafrHprre ugeu 6w

HMaJIa eAna AeficrBr,rreJrHo ceprao3Ha rexecr n a3 Br,IxAaM noreHllr,ran 3a roBa.

4. Oqenxa Ha rreAarorfiqecmara rroAroroBxa rr AeftHocr Ha KaHAr{Aara

fIeAarorH.IecKI,LrIT o[r4T Ha KaHAnAara ce a3pa3rBa B aBTopcrBo rd r43AaBaHe Ha

yre6nuuu LI MeroAurrsu noco6ufl, pr3rpaxAaHe Ha na6oparopt4rr, flpoBexAaHe Ha 3aHflTnfl,
H3BuuayrvtropHa pa6ora cbc cryAeHTr{Te, }r r.H. .{oq. Becxa laHqesa e rpenoAaBare.rr or 2001
r. B KareApa,,flporpanaupaHe rd KoMrrrorbpHlr rexHonornu". Epom Ha Jrerur,roHHr,rre qacoBe -
c:rruIacHo npeAcraBeHara c[paBKa - 722 - Ha 6r.nrapcnkr \t asuuficxu e3r{K KpacHoper{HBo

AoKa3Ba uefiuure KaqecrBa Ha nperroAaBareJr. flpe4craeenil ea yre6uu flporpaMrr, tro

AlrcqunnlrHrre: Co$ryepHo rrHxeHepcrno; YnpaueHr.re u aHuru3 Ha AaHHr,r; Irlssru.{aHe Ha

uuSoprraaqr.rx; Crnpeueuun co$ryepnra rexHonoruu; Maurusso-/Aur6oxo o6yrenue;
O6extuo-opueHrr{paHo nporpaMr4paHe; flporpaulrpane II; Ilporparralrpane III;
IlporpalaupaHe h LI3[oJr3BaHe Ha KoMrrrorpu; kIT 6usuec-npuJroxeHu.rr or HoBo noKoneHr{e;

MesuAxurHT Ha rrpoeKTu. Prxoso.{ura e 83 ycneuHo 3aulr.rrnnr.r AprrrnoMaHTH e OKC

,,EaKarasrp" u OKC ,,Marr4cr"rp". Hayren pbKoBoAr4Ten e Ha 2 ycneurro 3ar-rIr4THnH

AoKTopaHTu. B crasropcrBo aMa ABa yre6nuxa u yre6uo uoco6ue 3a HyxArdre na @KCT,
rurra TY Co$ux. Haru.ruero Ha ctaBropure npu npeAcraBeunTe B KoHKypcHHre Aor(yMeHTr.r

yre6nure noMaraJra cBlrAereJrcrBar 3a BI,IcoKa oueHKa or KoJlernre, Ha ra3I,I crpaHa or
fleAarorr.Iqecxara Aefiuocr Ha KaHA[rAara. .(ou. faHqesa e f{acrBiura B eKr.rrure sa 2

Harlr4oHanHw u 4 tvrex[yHapoAHr.r npoeKTa. flpegcraeeH]/l ca cepTuQr.rxaru sa Nao6uJrHocTr,r H

Ir3HacrHe Ha neKqr,ru B rryxAecrpaHHr,r yHr4Bepcr.rreru B Ancrpn.a, Pyururar, AHrrufl,
flopryrannx,l4cnauut, B cborBercrBr.re c nporpaMr{re ga r\.{o6[JrHocr Ha flpeflo,qaBareJrl4.
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5. OcHosHH HayqHll H HayqnoflprrJroxHrr rrpuHocrr

Ilpueualt leSlaHuparu,rre or KaHAr{Aara [pr4Hocr,r. CreA xaro ce 3alo3Hax cbc
cbAbpxaHlleTo Ha [peAcTaBeHHTe Mr.r 3a peueH3r4, MaTepr,raJrrr, cr4 rro3BonrBaM Ia
ruacuSuqupaM flpuHocr,rre rro cneAHr4, Haqr4H:

A. HAYqHI,I IP}IHOCTI
1. EuoraH$opMarr.rqHu MeroAr.r sa o6pa6orKa Ha ceKBeHrIr,lH ua IHK - Bb3 ocHoBa Ha

IHK cerneHrlr.ru e npeAnoxeH anropr,rrbM, 3a cpaBHeHr,re Ha ABe nocneAoBareJrHocrr.r
na 6aga Ha r.r3rrucJreHr.rre npo$unu. ArropumntT reHepr4pa npoQunu eAHoKparHo

rpeAu 3arrcBaHero Ha AaHHrrre e 6a3ara AaHHr{ [B.4.1, 8.4.2]. flpe4roxeua e

MeroAonorr,rfl 3a cHHTe3 Ha anropr4TbM 3a noApaBH.rrBaHe Ha Asoftxa AHK
nocneAoBarenHocru. I,IenorgsaH e noAxoA irpe3 nprdnaraHe Ha MeroAa Ha

Tpunarepa\laflTa 3a reHepupaHe Ha KoHcraHTHa lHK [ocJreAoBareJrHocr Karo eraJIoH.

[B.4.1,8.4.2, B.4.8]. llpe4craneH e onrrrMLt3hpar anropnrbM 3a roApaBH.,IBaHe Ha

MHoxecrBo .{HK rocneAoBareJrHocrt4 c flpr.rnaraHe Ha KoHrlerlq:r,flTa c rr3KycrBeHl4

rrqenH[ KoJroHr.rrr, 6aeapau *taxw6pttgHa MeraeBpr{crr.rKa [B.4.10, B.4.11].

2. flpe,unoxeH:a ca aapaneJrHu r{3rrucJrr,rrenHr,r MoAenu,flazupaur.r Ha nporpaMeH MoAeJI c

o6ueH ua cro6qenux, $a:ono-napiuenHa aJrropuTMldrrHa [apaAurMa, naparrenen I/O
MoAen r{ rpunoxeHr,r Bbpxy anropuraM Needleman-Wunsch [f.7.14] 3a rIoApaBHflBaHe

Ha ABe IHK nocneAoBarenHocrr{, 3a MHoxecrBeHo no.qpaBHrBaHe MSA_BG [f.8.3,
I-.8.5, f.8.11, f.8.15, f.8.16, f.8.17, f.8.181 u ClustalW 11.7.17, f .8.12, f.8.13,
f.8.14], Karro u sa QnnrprpaHe Ha MeArrrluncxu uso6paxeHld.,I [f.7.l0].

3. IlpegnoxeH e MeroA sa rracusr.rKaur{, Ha peHTreHonu uso6paxeHur, lasupau ua
onrrrMr.Bauufl Ha rrpoI1eca na o6yreuue Ha KoHBonroquoHHr,r HeBpoHHLI Mpexl{ [B4.3].
flpe4craeeH e MoAen 3a orrrlrMlr3lrpaHe Ha rlrJrocrHara apxuTerc)?a Ha

rnacuQuqupauta KoHBonrourroHHa HeBpoHHa Mpexa or peHTreHoBH cHHMKIa Ha

rpbAHH, Korx qpe3 HaMarrrBaHe Ha o6uuq 6pofi KoHBoJrrouHoHHr{ o[epaqu]r.
Parpa6oreuu ca anropuTMr.r za MacKlrpaHe v Hacrpofixa Ha napaMerpllre Ha

6nrarepa-rreH $nnmp, npu o6pa6orKa Ha nso6paxeHr4q or KoMnrorcpna rouorpa$ua.
llpe4cranetlz, ca [porreAypr,r 3a olrr.rMr43rapaHe Ha anropHTMHTe 3a r.r3paBHrrBaHe Ha

xr,rcrorpaMara, peryJrr.rpaHe Ha r.rHTeH3vrera r{ KoHTpacrHure orpaHuqeHux [I.7.8,
f .7.e1.

4. Ilpe4roxeu e KoHrlenrytureH MoAen Ha lrHTerpupa*a orBopeua rexHoJlorl4qHa
nnarQoprraa 3a [prrnaraHe Ha r.rHTeJrr.rreHTHr.r perxeHlafl3aWpaBJIeHLIe u LI3Br[r{aHe Ha

3HaHr.rr or MHoroMepHr{ raHHr,r, aBToMarr,r3nparqa eQexruaun MeroAr.r r4 aJrropI,ITMLI 3a

aHutu3 ua 6uolreAr,rrlnHcKn AaHHr.r Lt rlpvnatalra MoAeiII,I 3a rrxHara Bu3ylltu3a\nfl
[B.4.5,8.4.9].

5. IIpe4roNeH e xu6puAeH MeroA 3a orKprrBaHe Ha coS'ryepnu aHoMiurlru, xofiro
cbqeraBa Mero.{u, 1asupauu Ha rrpaBr{na u lasupauu Ha Marrrr.rHHo o6yreun e ll .7 .4).
flpulara ce o[Tr4Mr.r3rapaH reHerr4qeH anropuTbM 3a rr3r-pax,{aHe Ha cborBerHnTe
lpaBnna. AHar*.rgrr Ha ocHoBHHTe KoMnoHeHTr.r ce r43non3Ba 3a u3BnuqaHe Ha

cboTBeTHI,ITe XapaKTepI,ICTLIKI,I, HaCOrIeHr,I Xttvt UOAO6pflBaHe Ha [pOH3BOAUTeIHOCTTa.

6. flpoexrupaua e KoHrrenryanHa apxrrreKTypa 3a r4HTerpr4paHe Ha pa3npeAeneHrr

6zororuqsvr LaHHvt, 5azupaua ua SOA, no3BoJrrBarqa 6rpso ynpaBneHlle Ha roJIeMI4

o6euu or AaHHu B pa3nr,rr{Hn $oprnra'ru qpes r,r3rroJr3BaHe Ha MynrLIareHTHa

apxr{TeKTypa. llHrerparrproHnara cucreMa ce cbcrou or ycnyru :a rpaHcSopMapaHe
ga o6ruara 3aflBKa B 3a.f,Bxa na cneqraQvqeH e3r.tK 3a BcrKa noKaJrHa 6asa 4annu, r
3aBr.rcr,rMocr or neftnr fr rur. [f .7. 1 6].
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B. HAYTIHO-IIPI.TJIOTTH}I IPI,IHOCI4
1. flpoexrzpaHa e feed-forward rd3KycrBeHa HeBpoHHa Mpexa, npeAHa3naqeHa 3a aHattu3

Ha .4aHHu. Onpe4eneua e rpelxKara Ha o6yrenue u HefiHoro pasnpeAeneHrle Bbpxy
TelJlara Ha HeBpoHI'ITe B Mpexara. Karo eKcnepr.rMeHTarrHrr AaHHr4 e H3rroJr3Bau ua6op
or crarllcrl4qecKll 3awrcvl, cBbp3aHI4 c aHaJII{3a Ha cbpAeqHo-cbAoBllTe za6orgsauus.
O6yrenuxt MoAen ce npl4Jrara B cr{creMara 3a ugqucrflBaHe Ha HoBr.r BxoAHH
rlapaMerpl,I, Kouro ue ca6wu LI3I0JI3BaHI{ rpu o6yreuue vBaltuIlupane [B.4.4].

2. flpe4loxeH e iuropur-bM LI MoAen 3a nporHo3rapaHe Ha paK Ha rbpAara, 6asupaH ua
Maurr.rHHo o6yreuue, xofiro o6xsa[ra: npeABapr.rrenHa o6pa6orxa Ha AaHHr4;
oTKpI'IBaHe Ha 3HaHI.L 14 B3eMaHe Ha perxeHrrtr; pe3ynTaTr vt vrHTepnpeTlrpaHe Ha
pemeHr.rfl. flpegloxenuxr anroplrrtM 3a xlacu$uxaqn.a e rpunoxeH 3a
xlacu$uqupaHe qpe3 Random Forest, kNN, Logistic Regression z SVM [B.4.5, B.4.6].

3. CtsAaAeHa e HMnyncHa HeBpoHHa Mpexa, Korro :a3qilcilflBa rerlrara Ha Mpexara BbB

BpeMeBoro n3MepeHl4e, Iro3BoJrqBa iuropurMuqHo nperonQurypupaHe [pe3
MpexoBllTe cJIoeBe I4 Moxe Aa ce r,r3noJl3Ba 3a rr3KycrBeH LrHTeJrexr n 4u6oxo
o6yteuue upe3 BHeAprBaHe B HeBpoMopSex xapayep? no3BonflBarrl r.r3rpaxraHero Ha
MHoto roJIeMI,I Mpexu c MHnHapAr4 HeBpoHH. flpe4noxetyr vt AeMoHcrpr4pauu ca
cxeMu, H3nbJlHflBatr1rt 6roxose 3a ]r3rpaxAaHe Ha Mpexara H MoAen :a o6yreune
:t.7.21.

4. CBAaAeH e o6ut rpaAI4BeH eJIeMeHr 3a HeBpoMopSeH xapayep 3a HeBpoHHr.rre Mpexu
or rpero rIoKoJIeHIre, Karo no3BoJrrBa 3aKbcHeHrrero Aa 6r.qe uapaMerpr{3r.rpaHo rro
e$extunen HaqHH [r rlpeAocraB.,r Bb3MoxHocr 3a rr3rpaxAaHe h recrBaHe Ha HoB]r
HeBpoHHIa Mpexu qpe3 AnHaMr.rqeH [oAxoA B r,r3KycrBeur.r, r.rHTeJreKT. flpoexrrapaua e

cxeMa, Korro cb3AaBa iluHrtt Ha sa6asxHe Ha r4Mrtynca c KoHTponupyeMr.r BpeMeBlr
rtapaMerpu H Moxe Aa ce I43noJr3Ba 3a H3rpaxAaHe Ha AereKToplr sa Hassenstein-
Reichardt LI HHTerpupaHe B Henpor'ropQeH xapAyep, pa6oreuq c r.rMrryncHra HeBpoHHH
Mpexlr [f.7.3].

5. IlpoexrupaHa e coQryepHa apxl{reKrypa APTITUDE sa crpyxryp}rpaHe r4 cbxpaHeHrre
Ha I'oJIeMH ,II,aHHH or xereporeHHn H3ToqHr4ur{ raro LMS u o6pasoearenHa 14rpa;

n4enruSuqupaHe Ha MoAenI4 3a [porHo3r.rpaHe na o6yveuuero Ha cryAeHTu, 6asr,rpau
Ha MaITILIHHo o6yrenne, Karo anuil43upa [oBeAeHr.rero Ha o6yraerrrure u ro3BoJr.,rBa
aHLlLt3v Ha AaHHLI c onllcareJrHr.r, [peAcKa3Barrlrr u [peAnucBarrlr4 pe3ynrar]r ll.7 .12,
3.31 .41.

6. flpeAloxeua e apxl{TeKTypa Ha l4HrerpupaHa nnarsoprraa 3a rr,rrr,rraJrra3r4pauo
o6pa:onauue, I4HcrpyMeHTLI il Bb3MoxHocrh 3a cb3AaBaHe, cbxpaHeHrre H cloAeJr.rrHe
Ha o6pa:onarenHn pecypcu 3a ArzcraHur4oHHo o6yveuue s o6,'racrra Ha

xI.IBorHoBbAcrBoro, 6azupauu Ha pa3rrrr4p e*a u Br.rpryarrHa peairHocr, r.{3rrorr3BaHe Ha

3D rraoAeru 3a B:a3yutr43upaHe na yre6uo cbrbpxaHr,re, KaKTo v cpeqa 3a aHanr43 Ha

AaHHrr, rz3BJreqeHlr or yre6uzre pecypcu B crrcreMara [3.31.2].
7. flpe4loNena e o6ula onrl4Ml43arllroHHa cxeMa 3a KoHTponHr.rre flapaMerpu Ha Sr,rnmp

3a HenoKiIJIHlI CpeACTBa, KOf,TO BKJrrOqBa HaMVpaHe Ha OrrTUMiIJrHaTa CTeneH Ha
I43ruIaxAaHe, pa3Mepa Ha npo3operla 3a rspceHe r.r pa3Mepa Ha npo3opeqa 3a cpaBHeHLre

3a cepvfl. uso6paNenyrfl, or KoMnrorbpHa roMorpaQzr [f .7.5].
8. flpegnoNeHa e apxureKrypa Ha GRID pecypceH 6poxep, 6asupaH Ha MoAen 3a

lnaHl4paHe c MeraAaHHN, BKJrroqBaq rpt4 6asosu MoAyna: xap'rorpaQ, orIeHHTeJr

ueHa/pecypct4 vt Lncrreuep. leQuHlrpaH[, ca MHoxecrBara MeraAaHHu Ha BxoAa r.r Ha

r.r3xo.{a Ha MoAena Ha nnaHupaHe, cqeuapufi 3a pecypceH MeHUAxMbHT Lr

ssaHl\,{oAeftcrBl4flTa Ha ocHoBHlrre MoAynr4 Ha pecypclrur 6poxep c ycJryrnre B GRID
[f.8.8].
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9' BeplrOzuupaH e eKcnepl'IMeHraJIHo flpeAnoxeHr.r.,rr MeroA 3a orKp,Baue na co6ryepHr4
aHoMiIJIt4I'I qpe3 [pllraraHe Ha rpl{ rlacu$uxallnoHHrr aJrropgTbMa. Uunpare, 

"aHiuII'I3 I4 OUeHKa Ha noJlrreHl'rre pe3ynrarr4 or rneAHa roqKa Ha ror{Hocr r.r [perIr43HOCT
:a uAesru$uuupaHe Hu3clrerBaHe Ha qerupr4 pa3nr4rrHu BuAa araKha na6op or AaHHrzga 6euu^aapx: fellye, Ipsweep, pod u Teaidrop Ll.7 .41.

C. IPUJIOXHI,I IIPIIHOCII
1' flpoexrnpaH e-aJlropurbM 3a nporHo3r.rpaHe Ha o6yreuuero Ha cryAeHTnre, 6asupau

Ha Ma[IHHHo o6yrenne sa o6pa6orKa LI aHiurr43 Ha raHHn. Klacusuxrugr 
^runa 

yre6uu
AaHHlr e peanlr3l'IpaHa qpe3 anroplrrMlt 3a MaIITHHHO O6yreuue: random forest, NaiveBayes, k-nearest neighbors, logistic regression n support vector machines Lf .7.12,
3.3 1.41.

2' Hanparen e aHanpl3 I'I oI{eHKa Ha napaMerpr4Te Ha napanenHara [po,3BoAr.rreJrHocr Hacooryepnu cpe.qcrBa 3a noApaBHrBaHe sa 6uonorurr, .ro.r"AoBarerHo cru [1.7 .L7,f'8.3, f.8.5, f.8.6, f.8.ll, f.g.r2, f.g.13, f.g.r6, f.g.17, f.g.1gl, Karo BpeMe 3a
r'r3n6JrHeHHe, ycKopeHue, eQexruBHocr, r'raula6npane ra nposrnipur", [on]qeHr.r
eKcnepuMeHTaJIHO rlppl lz3non3BaHe Ha pa3nr4rrHuua1opu or.4aHHr.r z pasnzuen 6pofi
I43tIpIcJIIrreJIHt4 fllpa Ha xereporeHeH KoMnlor6peH KJrbcrep, cynepKoMnlorpu
BlueGene/P h JUeUEEN, [ntel Xeon phi. floxasaHu ca rpeA,McrBara Ha
lpeAnoxeHr'rre perrreHu, qpe3 pe3ynrarr4Te Or 6eu.{r'rapK TecroBe.3' Pa:pa6oreuo e co0ryepHo rlp,noxeHl.{e 3a rpur{3MepHo MoAeJrupaHe Lt B*3yaJrv3a\nfl
Ha crpyKTypara Ha [poreHHplTe ulrkl lHK nocneAoBarenuocrra, peanr43r{paHa qpe3
OpenGL, Koero IIosBoJIf,Ba Ia ce nonflu fl,cla[pe.qcraBa 3a cnoxHocrra Ha ooexrure
Ha aroMHO HHBO qpe3 H3nOn3BaHe Ha cBBpeMeHHrz rexHoJrorH w sa 3D MoAenrrpaHe
[f.7.13].

4' flpoexrr'rpaHa e crcreMa 3a Suntpnpaue Ha Jrerurr.rMHr.r uuei,utuor craM cro6qeuux
vpes Bayes Qnlmp, BKJIIoqBaITI tuecr erana: o6yreuue, ToKeHH3arI[r, c63AaBaHe Ha6as, raHHI4 3a cnaM H HecnaM ToKeHN, Lt3r{vtcrrflBaHe Ha BeporrHocrl,rre 3a roKeHI,r,
oueH'BaHe Ha HoBII Lttr'.eitru, Karo ce [punara nparoBa crofinoc, KbM pe3ynruta 3acnaM' Auarustr Ha AaHH[Te no*a3Ba yBen,r{eH,e Ha ToqHocrra Ha [peAnoxeHara
xaacuSrzrauux [3.3 l. 1 ].5' flpoerrzpaHr4 u peankr3uparr ca napanennu MPI w xulpugula OpenMp/MpI r,,rolenuu ilporpaMHr4 HMnJreMeHTatfHH, 6atupauu HA [porpaMeH MOAen c o6ueH Hacro6ulenz.s, sasoro-napanenHa anropr.rrMr.rqHa flapaA utwa v.npunoxeHr.r Bapxy Ha
aJlropl'rrbMa 3a MHoxecrBeHo nolpex.qaHe na IHK [ocneAoBareJrHocrr.r, 6asupau uaItera@opara 3a v3KycrBeHu rlqenHlr KoJroHr,ru 3a cylepKoMl[ortp BlueGene/p pr
JUQUEEN [B.4.10, B.4.l l]. Bepu0uqupanu 

"i npeAnoxeHure naparrenHr4
I'I3g[cJII4TenHL MO.4eJIh tlpe3 onrl,IMr.t3[rpaHe Ha KOIa, napi]nenHl{ MpI nporparranu
I4MnJIeMeHTaIIVV, MHoloHhlllxonu OpenMP napaaeJlHt4 uMnneMeHTarluu, xu1puguuOpenMP/MPI, napaneneH UO zurepSeftc sa noApaBH.,rBaHe Ha 6uororuqHu
flocJleAoBarerlHocrlr qpe3 anropuruu Needleman-Wunsch, MSA_BG u ClustalW,
KaKTo n sa $unrpplpaHe Ha MeArllilucru uso6paxeHnr Ha xereporJ*, no""Ior6peH
Krrbcrep, cynepKoMnrorpLt BlueGene/p u JUeUEEN, Intel Xeon phi [f,7. 10,1.7.14,
1.7.17, r.9.3, f.9.5, f.g.6, f.g.l l, f.g.l5, f.g.l6, l.s.tz, f.g.lgl.6. Pa:pa6orenv ca iunopurrM 14 pa6o.reH trpoqec ,u ,rraap,paHe rr aHanv3 Ha
MeAHTIHHCKLT AaHHt r a zso6pax e:Hufl. 3a HHTerplrpaHe, $um-pzpaHe, .rpaHc$opruarrHr,
r'r3BJrhqaHe ua Ql',nxqzu; rctacu$uKarlnfl r{pe3 iurfopuTMz 3a ,a.rrro o6yreune nra
ocHoBa Ha npeABaplITeJIHO Onpe.4eneHu Kpr4Tepur.{; orreHKa Ha MOAeJra r,r onperenrHe
Ha ror{Hocrra qpe3 I{3cneABaHe Ha napaMerpHre 3a orIeHKa ua esexruBHocrra 11.7.6,f.8.2,3.31.31 .
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7. floxa:ano e qpe3 eKc[eprIMeHTiIJIHId pe3ynrarr4 ycneruHoro npunoxeHile Ha npoqeca
Ha onrl'IMH3auufl' Bbpxy o6yreHnero Ha KJlacusnxaquoHulr KoHBoJrroutroHHlr Mpexl4,
Karo onrr.rMll3allr4.f,Ta He BJrla.se Bbpxy rotlHocrra Ha o6y.reuzre MoIeJrr{ kr e
IIocrIIrHaro 3HatII,ITeJIHo HaMaJIrBaHe Ha BpeMero sa o6yreHlle Ha BcrKa eloxa B

onrr4 Mr,r3r.rpaH rrre KoH B oJrloquoHHr4 Mp exr4 [B 4. 3 ] .

8. Paspa6otena e apxl{TeKTypa Ha HeBpoMop$eu orAanerreH Bb3en c rrHrerpupaH
BrI3yaJIeH ceH3op, xofito pa6orur c [o-MaJIKo or 10 mW eueprvfl3a MoHr.rrop]rHr Ha
clleHara, orKp[BaHe n xlaca$uqupaHe ua o6exru. Cprcrenaara e c r.rHTeJrr,rreHTHo
y[paBneHl4e Ha 3axpaHBaHero z 6esxil.rHo Il3npatr1aHe HaAaHHz. ErcuepuMeHTaJrHr4Te
pe3ynrarpl AeMoHcrpupar HaMiurrBaHe Ha KoHcyMaUr4.rrra Ha eHepll,r, c rroBeqe or 100
nbrl'I. [aHHrlre ce o6pa6orBar Ha Mrcro c noMorura Ha HMnyncnu Arl6oxr4 HeBpoHHr,r
Mpexlr [f.7.1].

9. Ilpe4noxeHa e apxureKTypa Ha uaura6upyeMa cprcreMa rE coSryepHa paMKa 3a
pa:pa6otxa ua pa6ornu npoqecll, ctcrosula ce or r.rHcrp],rlfeHTrl 3a aBToMarH3HpaHe
Ha Yrcc.ucnvtreJlHlls npouec. Apxnrexrypara ce cbcroH or cJroeBe n ye6 ycnyrr, 3a:
TbpceHe, LIHTerpupaHe LI cbxpaHeHlle Ha pa3HopoAHr.r AaHHr.r oT pa3nr4qHr4 u3Tor{Hr,rqu
r.r B pa3nr.rqnu soprr.rarrE; noAtoroBKa, noqucrBane, $HlrpnpaHe n u:6op Ha AaHHr4;
noroK or AaHHLI B peilnHo BpeMe, o6pa6orxa h aHailu3Lr; MoAenr.{paH e v Bn3yaJra3a\ufl
Ha pe3ynrarure 18.4.4, 8.4.6, 8.4.7).

10. IlpeanoxeHll ca pa6orun [pouecr4 3a vHTerpupaHe Ha AaHHu v aHaJrut3 Ha pr{cKa B
xHBorHoBbAcrBoro I4 LIHTepaKTr4BHa 3D arzsyanv3a\r4fl qpe3 Br,rpryaJrHa peaJrHocr,
BKnIorIBauI o6pa6orxa Ha MynrIrAI.{MeHcr{oHirJrHr,r uso6paxenur Ha aHaroMr.rr{H}r
opraHI'I Ha xuBorHLI, tronfleHlr or KoMrrrorbpHa rolrorpaSufl,vlLt MatHrrreH pe3oHaHc
3a cb3AaBaHe Ha 3D pexoHcrpyKrlr4r lf .7 .7 ,3.31.2].

I L flpelnoxeHa e MeroAIaKa 3a a*arvr3 u xrau.rSurarlurr Ha cbrtpxaHlz ero ua uruefirure
rrpe3 pa3pa6orgaHe Iz oIIeHKa ua lazupaHa Ha Bayes cprcreMa sa QrurpupaHe Ha
JI9]-HTHMHH nuefilu or cnaM cto6qeHn.r, Ko.sro BKJrroqBa: cr,6npaue Ha AaHHH,
peiInH3aIIHa ua Bayes Qnnmp, crarr4crr{qecKr.r aHanr,r3 sa eQexrurHocrra Ha Sranmpa
H cpaBHeHHe c Ap)T u qecro cpeqaHr4 MeroArr sa SunrpzpaHe Ha cnarra [3.31.1].
flpuuocnre B HayqHl.{re rpyAoBe, a3 onperenf,M, Karo SopuyrupaHe Ha HoBla rorxoAr.r

H perxeHr,rr Ha cbrqecrByBaulr4 npo6lerrau.

6. 3naq[Mocr Ha rrpr{Hocrrre 3a Hayxara rr [paKTHKara

3saquuocrTa Ha nplzHocldre e cBbp3aHa c rexHlrr HarreH lr HarrHo-[punoxeH
xapaKTep. B 4or<yrvreurllTe He sa6erxsax nHQopuaqru orHocHo BHeApflBaHe Ha pe3ynrarr4Te B

npaKTHKara. Tosa 6nx I4cKaJI Aa npeilopblraM, Karo Hacoxa n 6rAeulara lefisocr Ha
KaHAVAara. B rolsuara cu qacr, paspa6orxure B npeAcraBeHr.rre no KoHKypca Marepllanpr
3acTb[BaT I,IHOBaTr,rBeH HarIeH noAxo.rl 3a perxeHr.re.

Koru'{ecrseHlrre noKa3arenu Ha Kpr{Tepvr.rre 3a 3aeMaHe Ha aKaAeMuqHara AJIbxHocr
,,[PO@ECOP", npzerpr e TY - CoQnr, ca cna3eHr.r. Hxxol.r rroKa3areJru ca [per43rrbJrHeHr{ B

ntTI{.
Oqeuseal\,I KoMnJIeKcHo nplrHocr,ITe Ha AorI. A-p Becxa laH.rena, Karo 3Haqn.y1u u tvr

xnacu$uqupaM, KaKTo cneABa:

O6orarxeaHe Ha gHaHVLfl, rI clrcreMpr uper Sopuynr4paHe Ha r{HoBarHBHr4 rroAXoAH B

cbulecrByBaqr.r Hayr{H u o6 tagTu;
CtsAasaHe na rrao4rlQullupaHn H orrrr.rMr43vpaHw irnropr{TMr4, MeroAH H cxeMr.r 3a
[onfraBaHe Ha [orBbpAHTenHx $axrn.
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B npe4craneHl,ITe Marephanl{Te r.rMa AaHHr4 za 69 uur*rpaHufl. Cne.u uanpaBeHa or MeH
[poBepKa n Scopus, az za6etszax noBeqe. Tesu AaHHr4 ca yleanreJrHrr, tre [pr.rHocr,rre,
rlocrl4rHarll B TBoprlecrBoro Ha KaHAr,rAara, ca npeo6laAaBaulo HeroBo Jrr.rrrHo Aeno.

He ycrauourx AaHHr{ 3a rrnatuarcrBo.

7, Kpuru.rHu 6e.uexru u flpeflopbrcr.r

Hxttau KpI4TUqHI4 6eleNru. Ha uecra, B perleH3r,rxta 6qxa o'r6elssaHn Hf,Kor{
flpelopbKr,r, [peAr4 Bcr.rqKo no orHo[reHr4e Ha BHe.qpr.rrencKara Aefisocr. Te ca c
KoHcrpyI<tvBeH xapaxr:ep. OuaKBaM Aa qyf, no3urltflTa Ha KaHALrAara, tro nocraBeHlrre
Bbflpocfi B HetoBoTo npeAcTaBrHe.

8. Jluqnu BrreqarJreurrfl

Jlnuno, as 6erro [o3HaBaM KaHArrAara. Bue.{arremfifl 3a Hero flpuAo6nnana ocHoBHo
aa 6aza, [peAcraBeHI{Te AoKyl!{euru. B MeH ce o$oplrx MHeHr.re sa 4o6pe [oArorBeH
I'I3cJIeAoBareJr LI onI4TeH [penoAaBareJr. flocoqesure, B paMKure Ha Hacrorruara perIeH3H,
trpeflopbKlr, ca qacr or B[eqarflernfl,) na 6asa npeAocraBeHr.rre AoKy]vreHTV u Mo, npeueHKa
cneA 3ano3HaHcrBo vr aHaltu3a Ha HarrHara flpoAyKulrr, [peAcraBeHa 3a perleH3u.q,

3AKJIIOqEHI4E

C qe.u, o6ocHosrca Ha 3aKnloqeHr{ero crl Irle cta rro3Bonf, Aa HarrpaB, cJIeAHI,rre

o6o6uteHu.s:

- KanAvAarbr vMa AbnroroAl4uen npoQecuoHaJreH r,r aKaAeMr.rqeH olr.rr z 4o6pe
[o3HaBa cbBpeMeHHoro cbcrorHr{e Ha Hayxara B r(oHKypcHara o6lacr;

- \4lnaa .qocrartrlHa uo o6elr Haf{Ha [poA],Kuu, c HayqHH, Ha1..{Ho-npvlto>r<Hkt Ll

[pnnoxHH npI4HocI'I, cboTBercTBarrln Ha r.r3r,rcKBaHr,IflTa3a aKa.{eM[rrHara AnbxHocr.
Btg ocHosa Ha rIpeAcraBeHHTe HayqHr,r rpyAoBe, oueHKara Ha rrxHara 3Haqr,rMocr lz

cbAbpxaullTe ce B Tflx Ha)ru{Ho-[pr.rJroxHH [pr.rHocr.{, HaMHpaM 3a OCHOBaTeIHO Aa AaM
IIoJIoxI4TeJIHa KoMIIJIeKcHa orIeHKa. [anana, cBoero [oJIox[TeJrHo MHeHrre, Aou. A-p [rHx.
Becrca CreSauoea lanqesa Aa 3aeMe aKaAeMHqHara AJrbxHocr ,,IIPOOECOP" B

npo$ecuouaJlHoro HarlpaBJreHue 5.3 rrKouyHnrcaquoHHa rr KoMrrrcTbpHa rexHurca" rIo
HayqHara cneql{aJrHoct rrCucreM[ c Ir3KycrBeH I{HTeJreKT,,.

rp. Byprac

06.08.2024r

flornac:

/IIpoS. Crauuc:ran CuNaeonoe/
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On the competition for the acquirement position "PROFESSOR"

In professional field 5.3. communication and computer technology

Scientific specialty: "Systems with artificial intelligence"

Announced in State gazette No. 2810210412024 for the needs of the Department

"Programming and computer Technologies", FCST, Technical University - Sofia

with candidate Assoc. Prof. Veska Stefanova Gancheva, Ph. D.

Reviewer: Prof. Dr. Eng. Stanislav Denchev Simeonov

University "Prof. Dr. Assen Zlatarov" - Burgas, e-mail: stanislav_simeonov@btu.bg

On the basis of Order No. OX - 5.3-321 28.05.2024 of the Rector of the Technical University -
Sofia, I have been appointed as an external member of the Scientific Jury according to the
procedure for occupying the academic position "PROFESSOR" in Professional Direction 5.3
Communication and Computer technique, scientific specialty - "Systems with artificial
intelligence". On the basis of the Decision from the first meeting of the Scientific Jury dated
17.06.2024, I have been designated as a reviewer.

1. General information and biographical data

The only candidate in the announced competition for AD PROFESSOR in PN 5.3
"Communication and computer technology" is Assoc. Ph.D. Eng. Veska Stefanova Gancheva.
She is an associate professor in the Faculty of Computer Systems and Technotogies at the
Technical University - Sofia.
Assoc. Prof. Veska Stefanova Gancheva graduated from TU-Sofia, majors:

"Electricity supply and electrical equipment of industrial enterprises" - 1992;
"Computer Systems" (1997).

In 2010, Assoc. Prof. Gancheva defended a PhD Thesis on the topic "Methods and means of
increasing the reliability of web-based applications" - scientific specialty "Computer systems,
complexes and networks".
She held the positions of assistant (from 29.01.2001), senior assistant, chief assistant. Since
15.06.2012, she is an associate professor in the Department of "Programming and Computer
Technologies", FCST of the Technical University - Sofia. She held the position of Honorary
Lecturer in the PG on CST - Pravets and at the New Bulgarian University. She specializes in:

Supercomputing Application Development and High Perfornance Computing, Jtilich
Supercomputing Center, Germany, 2013;
GRID and Cloud Computing, Hungarian Academy of Sciences, Budapest, Hungary,
2012.

She participated in the following teaching mobilities:
University of Aveiro, Portugal, 2021 ;

Portalegre Polytechnic Institute, Porfugal, 2019;
University of Navarra, Pamplona, Spain 2018;



lnstitute of Technology - Crete, Greece,20l6

2. General description of the presented materials

Art. 29 i 3 of the LDASRB requires the candidate in the competition to have "a published
monographic work or to have presented equivalent publications in specialized scientific issues.
In his documents, the candidate submitted a total of 50 scientific papers, two textbooks and one
manual for participation in the competition. I could group them formally as follows:

I I pcs. publications, according to criterion B.4. (Habilitation thesis - scientific
publications (not less than 10), in publications that are referenced and indexed in world-
famous databases with scientifi c information) ;

l7 pcs. publications according to criterion f.7, (Publications outside the group of
monographic work, in publications ref'erenced and indexed in world-famous databases
with scientific information);
l8 pcs. publications according to criterion f.8. (Publications in non-refereed peer-
reviewed journals);
4 pcs. publications with IF, according to criterion 3;

2 pcs. - published university textbooks, co-authored by the candidate - 2;
I pc. - university textbook, co-authored by the candidate - l.

A bibliographic reference of 69 open citations of the candidate's works is presented to the
competition materials. After my inquiry, I found more quotes available. I found no information
about plagiarism.
The candidate is the supervisor of 2 successfully defended PhD - students.
All works presented for participation in the competition are outside of those for the dissertation
and for the acquisition of AD "Assoc. Prof,". They correspond to the theme of the competition
and are accepted for review.
The scientific production presented at the competition is summarized in Table l.
It is clear fiom the table that the materials many times exceed the requirements for occupying
the academic position "PROFESSOR".
Table 1.

Metrics Content Requirement
from TU
Sofia

Done by the
candidate

A Thesis for ESD PhD 50 50

E Thesis for SD Doctor of science"

B Habilitation work - scientific publications (not
less than l0) in publications that are referenced
and indexed in world-renowned databases with
scientific information

100 315

f Sum of indicators 5 - ll 250 560,69

Scientific publications in publications that are

referenced and indexed in world-renowned
databases of scientifi c information

426 t 66

Scientific publications in non-refereed peer-
reviewed joumals, with scientific reviewing or
in edited collective volumes

134,03

A Citations 100 602



E Sum of indicators from 16 to 29, with the
minimum number of points for indicator El7
being 40

220 466,17

Supervisor of a successfully defended PhD
students (n is the number of co-supervisors of
the respective PhD student)

40 60

Participation in a national scientific or
educational project

140

Participation in an international scientific or
educational project

160

Management of a national scientific or
educational project

20

A published university textbook or a textbook
that is used on the school network

I 7 )77

A published university study guide or a study
guide, that is used on the school network

5

Management of a scientific or educational
project

40

Attracted funds per project 24
x Tuition hours 120 722
3 Scientific publications with IF 20 40

Total: 860 2156,46

3. General characteristics of the candidate's scientific research and applied scientific
activity

3.1. Thematic classification and substantive annals of scientific production
According to their thematic orientation, the works are classified into the following
groups:

Intelligent methods and tools for processing biomedical data;
Artificial intelligence and its application to detect software anomalies;
Analysis of biomedical data;
Data integration and machine learning;
B ioinformatic and neuroinformatic ;

Predicting student learning;
Impulse neural networks;
Parallel computing models and computing cluster calculations, supercomputers;
Risk analysis in animal husbandry;
Computer tomography image processing;
Multi-agent systems.

The variety of topics on which the candidate has carried out research is impressive. Methods,
algorithms and tools from the field of artificial intelligence such as machine learning have been
developed. Neural networks and artificial bee colonies have been studied. Methods and
algorithms have been developed for the processing of DNA sequences - a direction in
bioinformatics that is gaining more and more importance. Personally, I have an additional
interest, given my current research interests, Medical image processing has been implemented,
as well as a toolkit for automating the computational process and implementing intelligent
solutions for biomedical data analysis. A software architecture for adaptive knowledge
discovery based on big genome data analysis is formulated. A platform for adaptive knowledge



discovery and decision-making based on the analysis of large data sets and tailored to the
purpose of scientific research is presented. The automatic generation of hypotheses and
decision options has been implemented. An approach for automated knowledge extraction and
decision making from medical images is presented through a workflow for input X-ray image
preprocessing, analysis, classification and result evaluation

3.2. Characteristics of the candidate as a scientist, researcher
Assoc. Veska Stefanova Gancheva, PhD is an established scientist. She shows remarkable
consistency in the implementation of scientific research, detving into the depth of research
issues. He has knowledge and experience in programming, knows the new directions, knows
the concepts in artificial intelligence and knows how to apply his knowledge. She is highly
qualified in her field. She applies her knowledge, bringing innovative ideas to the fietds she
deals with.
I will allow myself to make a constructive recommendation regarding the presented scientific
production. The practical implementation of scientific ideas would have a really serious weight,
and I see potential for that.

4. Evaluation of the pedagogical preparation and activity of the candidate

The candidate's pedagogical experience is expressed in the authorship and publication of
textbooks and methodological aids, construction of laboratories, conducting classes,
extracurricular work with students, etc. Assoc, Prof. Veska Gancheva has been an assistant
professor since 2001 in the "Programming and Computer Technologies" department. The
number of lecture hours - according to the presented reference - 722 - in Bulgarian and English
eloquently proves her qualities as a teacher. Srudy programs are presented in the following
disciplines: Software engineering; Data management and analysis; Extraction of information;
Modern software technologies; Machine/Deep Learning; Object oriented programming;
Programming II; Programming III; programming and use of computers; IT business
applications of a new generation; Project management. She supervised 83 graduates who
successfully defended their diplomas in OCS "Bachelor" and OCS "Master". He is the scientific
supervisor of 2 successfully defended PhD students. He co-authored two textbooks and a study
guide for the needs of FCST, at TU Sofia. The presence of co-authors in the teaching aids
presented in the competition documents testifies to a high evaluation by the colleagues on this
side of the candidate's pedagogical activity. Assoc. Prof. Gancheva participated in the teams of
2 national and 4 international projects. Certificates for mobilities and lecturing at foreign
universities inAustria, Romania, England, Portugal, Spain, in accordance with teacher mobility
programs, are presented.

5. Basic scientific and applied scientific contributions

I accept candidate-defined contributions. Having familiarized myself with the content of the
materials presented to me for review, I allow myself to classify the contributions as follows:

A. SCIENTIFIC CONTRIBUTIONS

l. Bioinformatics methods for processing DNA sequences - based on DNA sequences, an
algorithm is proposed for comparing two sequences based on the calculated profiles. The
algorithm generates profiles once before saving the data in the database [8.4.1,8.4.2). A
methodology for the synthesis of an algorithm for the alignment of a pair of DNA sequences is
proposed. An approach was used by applying the trilateration method to generate a constant
DNA sequence as a reference. [B.4.7,8.4.2,8.4.8]. An optimized algorithm for the alignment
of multiple DNA sequences applying the concept of artificial bee colonies based on hybrid
metaheuristics is presented [8.4. 10, B.4. l 1].



2. Parallel computing models based on message exchange program model, phase-parallel
algorithmic paradigm, parallel 7O model and applied on Needleman-Wunsch algorithm
lf.7.l4l for alignment of two DNA sequences, for multiple alignment are proposed MSA BG
[f.8.3, f.8.5, I-8.11, f.8.15, f.8.16, f.8.17, f.8.18] and clustalw [f.7.17, r.8.12,f .8.13, f.gl4],
as well as for filtering medical images [f.7.10].
3. A method for X-ray image classification based on the optimization of the learning process
of convolutional neural networks is proposed [84.3]. A model is presented to optimize the
overall architecture of a classification convolutional neural network of chest radiographs by
reducing the total number of convolutional operations. Algorithms have been developed for
masking and setting the parameters of a bilateral filter in the processing of computed
tomography images. Procedures for optimizing algorithms for histogram equalization, intensity
adjustment, and contrast limitations are presented [f.7.8, f.7,91.
4. A conceptual model of an integraied open lechnological platform for implementing
intelligent solutions for managing and extracting knowledge from multidimensional data is
proposed, automating effective methods and algorithms for the analysis of biomedical data and
applying models for their visualization [B.4.5, B.4.9 ].
5. A hybrid method for software anomaly detection is proposed, which combines rule-based
and machine learning-based methods 11.7.41. An optimized genetic algorithm is applied to
build the relevant rules. Principal component analysis is used to extract relevant features aimed
at improving performance.
6. A conceptual SOA-based distributed biological data integration architecture is designed,
enabling rapid management of large volumes of data in various formats by using a multi-agent
architecfure. The integration system consists of services for transforming the general request
into a specific language request for each local database, depending on its type [f.7.16].
B. SCIENTIFIC AND APPLIED CONTRIBUTIONS

l. A feed-forward artificial neural network designed for data analysis was designed. The
learning error and its distribution over the weights of the neurons in the network are determined.
A set of statistical records related to the analysis of cardiovascular diseases was used as
experimental data. The trained model is applied in the system to calculate new input parameters
that were not used during training and validation [B.4.4].
2. A machine learning-based breast cancer prediction algorithm and model is proposed, which
covers: data pre-processing; knowledge discovery and decision making; results and
interpretation of decisions. The proposed classification algorithm is applied for classification
by Random Forest, kNN, Logistic Regression and SVM [B.4.5, 8.4.6],
3. A pulsed neural network was created that computes network weights in the time dimension,
allows for algorithmic reconfiguration through network layers, and can be used for artificial
intelligence and deep learning through implementation in neuromorphic hardware, allowing
the construction of very large networks with billions of neurons. Schemes implementing
network building blocks and a training model are proposed and demonstratedll.T.2l.
4. A common building block for neuromorphic hardware for third-generation neural networks
is created, allowing the delay to be parameterized in an efficient way and providing an
opportunity to build and test new neural networks through a dynamic approach in artificial
intelligence. A circuit is designed that creates a pulse delay line with controllable time
parameters and can be used to build Hassenstein-Reichardt detectors and integrate into
neuromorphic hardware operating with pulsed neural networks [f.7.3].
5. APTITUDE software architecture was designed for structuring and storing big data from
heterogeneous sources such as LMS and educational game; identify models for predicting
student learning based on machine learning by analyzing learner behavior and enabling data
analyics with descriptive, predictive and prescriptive outcomes [f.7.12,3.31.4].



6. An architecture of an integrated platform for digitized education, tools and possibilities for
creating, storing and sharing educational resources for distance learning in the field of animal
husbandry based on augmented and virtual reality, using 3D models for visualizing educational
content, as well as and an environment for analyzing data extracted from learning resources in
the system [3.3 1.2].
7. A general optimization scheme for the control parameters of a non-local means filter is
proposed, which includes finding the optimal degree of smoothing, the size of the search
window and the size of the comparison window for a series of computed tomography images
[f.7.s].
8. A GRID resource broker architecture is proposed, based on a metadata scheduling rnodel,
including three basic modules: a mapper, a cost/resource estimator, and a dispatcher. The set of
input and output metadata of the planning model, resource management scenario and the
interactions of the main modules of the resource broker with services in GRID are defined
[f .8.8].
9. The proposed method for detecting software anomalies was experimentally verified by
applying three classification algorithms. An analysis and evaluation of the obtained results in
terms of accuracy and precision was done to identify and investigate four different types of
attacks in a benchmark dataset: Nepfune, Ipsweep, Pod and Teardrop ll.7 .41.

C. APPLICABLE CONTRIBUTIONS

1. An algorithm for predicting student learning was designed based on machine learning for
data processing and analysis. The classification of training data is implemented using machine
learning algorithms: random forest, Naive Bayes, k-nearest neighbors, logistic regression and
support vector machines ll.7 .12,3.31.4].
2. An analysis and evaluation of the parallel performance parameters of software tools for
aligning biological sequences was made 11.7.11, f.8.3, f.8.5, f.8.6, f.8.ll, f.8.12, f.8.13,
f.8.16, f.8.17, f.8.18], as execution time, acceleration, efficiency, scaling and profiling
obtained experimentally using different data sets and different number of computing cores on
a heterogeneous computer cluster, BlueGene/P and JUQUEEN supercomputers , Intel Xeon
Phi, The advantages of the proposed solutions have been proven through the results of
benchmark tests.
3. A software application was developed for three-dimensional modeling and visualization of
the structure of proteins or the DNA sequence, implemented using OpenGL, which allows to
get an idea of the complexity of objects at the atomic level by using modern 3D modeling
technologies [f.7. 1 3] .

4. A system was designed to filter legitimate emails from spam messages using a Bayes filter,
including six stages: training, tokenization, creating databases of spam and non-spam tokens,
calculating token probabilities, evaluating new emails by applying a threshold value to the
spam score. Data analysis shows an increase in the accuracy of the proposed classification
[3.31.1].
5. Parallel MPI and hybrid OpenMPAvlPI models and program implementations based on a
message-switching programming model, phase-parallel algorithmic paradigm, and applied to
the multiple DNA sequence alignment algorithm based on the artificial bee metaphor have been
designed and implemented. supercomputer colonies BlueGene/P and JUQUEEN [B.4.10,
B.4.lll. The proposed parallel computing models are verified through code optimization,
parallel MPI programming implementations, multi-threaded OpenMP parallel
implementations, hybrid OpenMP/MPI, parallel UO interface for biological sequence
alignment by Needleman-Wunsch, MSA_BG and ClustalW algorithms, as well as filtering of
medical imaging on a heterogeneous computing cluster, BlueGene/P and JUQUEEN



supercomputers, Intel Xeon Phi [f.7.10, f.7.14,f .7 .17, f.8.3, f.8.5, f.8.6, f.8.1l, I-8.15 , f.8.16,
f.8.17, t8.181.
6. Developed algorithm and workflow for integration and analysis of medical data and images
for integration, filtering, transformation, feature extraction; classification by machine learning
algorithms based on predefined criteria; evaluation of the model and determination of accuracy
by examining the parameters for evaluating the effectiveness [.7.6, f.8.2, 3.31.3] .

7. The successful application of the optimization process to the training of classification
convolutional networks has been proven through experimental results, the optimization does
not affect the accuracy of the trained models and a significant reduction in the training time of
each epoch in the optimized convolutional networks has been achieved [84.3] .

8. A neuromorphic remote node architecture with an integrated visual sensor is developed that
operates with less than l0 mW power for scene monitoring, object detection and classification.
The system has intelligent power management and wireless data transmission. Experimental
results demonstrate a reduction in energy consumption of more than 100 times. The data is
processed in situ using pulsed deep neural networks [f.7.1].
9. A scalable system architecture and workflow development software framework consisting
of computational process automation tools is proposed. The architecture consists of layers and
web services for: searching, integrating and storing heterogeneous data from different sources
and in different formats; data preparation, cleaning, filtering and selection; real-time data flow,
processing and analytics; modeling and visualization of the results 1B.4.4,8.4.6,8.4.7).
10. Workflows are proposed for data integration and risk analysis in animal husbandry and
interactive 3D visualization through virfual reality, involving processing of multidimensional
images of anatomical organs of animals obtained from computed tomography or magnetic
resonance to create 3D reconstruction ll. 7 .7,3.31.21.
I l. A methodology for the analysis and classification of e-mail content is proposed by
developing and evaluating a Bayes-based system for filtering legitimate e-mails from spam
messages, which includes: data collection, implementation of a Bayes filter, statistical analysis
of filter effectiveness and comparison with other common spam filtering methods [3.31.1].
Contributions in scientific works, I define, as the formulation of new approaches and solutions
to existing problems.

6, Signilicance of contributions for science and practice

The significance of the contributions is related to their scientific and scientific-applied
character. In the documents, I did not notice any information about implementation of the
results in practice. This is what I would like to recommend, as a guideline in the candidate's
future activity. For the most part, the developments in the materials submitted to the
competition advocate an innovative scientific approach to a solution.
The quantitative indicators of the criteria for occupying the academic position "PROFESSOR",
accepted at TU - Sofia, have been met. Some metrics are overfilled multiple times.
I comprehensively assess the contributions of Assoc. Prof. Veska Gancheva, PhD as significant
and classify them as follows:

Enrichment of knowledge and systems by formulating innovative approaches in
existing scientific fields;
Creation of modified and optimized algorithms, methods and schemes for obtaining
confirmatory facts.

There are data on 69 citations in the presented materials. After my Scopus check, I noticed
more. These data are convincing that the contributions achieved in the candidate's work are
predominantly his personal work.
I found no plagiarism data.



7. Critical remarks and recommendations

I have no critical notes. In places, the review noted some recommendations, primarily regarding
the implementation activity. They are constructive in nature. I look forward to hearing the
candidate's position on the issues raised in his presentation.

8. Personalimpressions

Personally, I vaguely know the candidate. I get my impressions of him mainly on the basis of
the presented documents. I form an opinion of a well-prepared researcher and an experienced
teacher. The recommendations given in this review are part of impressions, based on the
documents provided and my judgment after familiarization and analysis of the scientific
production submitted for review.

CONCLUSION

In order to justify my conclusion, I will allow myself to make the following summaries:
The candidate has many years of prof-essional and academic experience and knows well
the current state of science in the competition field;
There is a sufficient volume of scientific output with scientific, scientific-applied and
applied contributions corresponding to the requirements for the academic position.

Based on the presented scientific works, the assessment of their significance and the scientific
and applied contributions contained in them, I find it reasonable to give a positive
comprehensive assessment. I give my positive opinion that Assoc. Prof. Veska Stefanova
Gancheva, PhD take the academic position "PROFESSOR" in the professional field 5.3
"Communication and computer technology" in the scientific specialty "systems with artificial
intelligence".

Burgas
06.08.2024

Signature:_
Profm


