PEINEH3UA
BbB BPb3Ka ¢ KOHKYPC 32 3aeMaHe Ha aKaJeMHYHATa ATbKHOCT ,, IOLEeHT"
1o od;act Ha Bucie odpasosanue: 4. [IpupoaHn HayKH, MaTeMaTHKa U
uHopmMaTHuKa,
npodecuoHanno HanpapJjenue 4.6. UndopmaTtuka 1 KOMIIOTHPHUA HAYKH,

Hayuyna cnenuaianoct 01.01.12 Uudopmaruka (e3muu Ha nHGopmMaTukara)",

o0siBeH 3a HyxkauTe Ha MHcTHTYTA MO MaTemMaTHKa M nHGopmaTnka npu BAH,
rp. Co¢us B /IB 0p. 2/08.01.2016'.

ot npo¢. x-p Maraaauna Bacuiiesa Toxoposa,
daxyarter no marematuka u nuupopmaruka Ha CY , Cs. Kia. Oxpuacku®,

Penensusita e m3rorseHa Ha ocHoBanue Ha 3amoBen Ne 28/19.02.2016. na upekropa Ha
NMMU-BAH, onpenensima chcTaB Ha HAYYHO XKYPH 3a U300p Ha JOIEHT 3a HykauTe Ha MU
npu BAH 1o mayuna crermannoct 01.01.12 HMudopmaruka (e3unu Ha mHDOpMaTHKaTa)”,
KakTO M Ha pelIieHHe Ha Hay4yHOTO Xypu — I[Ipotoxonm Nel/22.03.2016r. UsrotBeHa ¢ B
CHOTBETCTBHE CHhC 3aKOHA 3a pa3BUTHE Ha aKaJIeMHYHUsS CchcTaB B PemyOnumka boearapus
(B3PACPB), IlpaBunuuka na MC 3a npunarane Ha 3PACPB (IITI3BPACPB), IpaBuinuka 3a
pa3BuTHE Ha akageMuuHus cberaB Ha bAH u cborBeTHUs npaBuiHuk Ha UMM npu BAH.

3a yyacThe B KOHKypca JOKYMEHTH € MoJaJ €IUHCTBEH KaHaujaT — A-p boliko bnaxes
banues, . ac. mo uHdopmaTtuka B cekius ,CodTyepHH TEXHOJIOTUH M MH(DOPMAITMOHHU
cucremu” Ha UMM npu BAH, rp. Codus.

1. lanHu 32 KaHAUWIATA

I'n. ac. n-p boiiko banueB e 3aBppmmi cnenuanHoct Marematuka Ha CY ,,C. Ki.
Oxpuacku” mpe3 1985r. ¢ ommuen ycnex. B pesynrar mosnydaBa KBanmuuKalpoHHATA
CTENEH ,MarucThp MO MaTeMaTHKa (CHenuanu3ainus MareMaTHYecko ocurypsisane)’. Ot
3aBBPIINBAHE HA BUCIIETO CH oOpazoBaHue M 10 MomeHTa padotu B UMU nmpu BAH xaro
Hay4yeH ChTPYIHUK U TJaBeH acucTeHT. [lapanenHo ¢ ToBa € XOHOpYBaH IMpenojiaBaTel BbB
dakynrera mo maremaruka u uHpopmaruka (PMU) na CY ,Cs. Ki. Oxpuncku” u Hos
beirapcku Yuusepcurer (HBY). Ilpes 2014 3ammraBa JuCEpTAllMOHCH TPYA Ha TEMa:
»1Ipo0JeMn Ha W3pa3HarTa SBHOCT B TEKCTOBE Ha mporpamu” W moixydaBa OHC mgoxTop mo
»AHpOpMaTHKa 1 KOMIIOTHPHHU Hayku“. ABTOp e Ha S0 nyOiukanuu.

2. 001110 onMcaHue HA TPeICTABEHNTE MaTepuaIu

I'n. ac. boiiko baHueB e mpeacTaBuia BCUUKH TOKYMEHTH, HEOOXOAUMH 32 y4acTHE B KOHKYPC
3a oueHT cbriiacHo [Ipminoxxenue 1 kpM [IpaBuiiHuKa 3a yclloBHATa U pefa 3a Npuo0uBaHe
Ha HAy4yHHU CTENEHM M 3a 3aeMaHe Ha akajgeMuuHu mibxkHocth B MU npu BAH.
JIoKyMeHTHUTE ca cTapaTeaHO MOATOTBEHH.

OTr mnpencraBeHHWTE MaTepuald CE€ BWXKAA, Y€ YYACTHHKBT B KOHKYypCa U3IIBIHABA



n3uckBanusaTa Ha 3PACPD 3a nmpugoOuBane Ha akageMUYHATA ITHKHOCT ,, IOIICHT":

- yn. 24(1) 1:00kmop e no ,, Unghopmamuxa u xomniomwvpuu nayku” ( Ounioma Ne
000434, uzoaoena na 13.06.2014., npucvoena om bwaeapcka Axademusi Ha
Hayxume, Hncmumym no mamemamuxa u uHghpopmamuxa);

- yn. 24(1) 2a): enasen acucmemm e 6 cexyusi , Cogpmyepnu mexmonozcuu u
ungopmayuonnu cucmemu” om 12.01.199Q.;

- un. 24(1) 3:npeocmasun e 17 nybrukayuu 6 cneyuaiusupanu HaAy4Hu uU30aHust u
oucepmayuonern mpyo 3a npucvaicoane na OHC doxmop no ,, Ungpopmamuka u
KOMNIOMBbPHU HAYKU" .

Y4acTHUKBT B KOHKYpCa H3IBIHSIBA CHIIO MUHUMAIHUTE 3aIbJDKUTEIIHU WM3MCKBAaHHUS Ha
MU npu BAH 3a mpumoOuBaHe Ha akaJeMUYHATa AIBXHOCT ,JJOIIEHT B O0JIacTTa Ha
uHpopmarukara —ui. 2 (4):

- npeocmasun e 17 nyonuxayuu (usuckeam ce none 10);

- 12 nybauxayuu (NeNed-7:NeNel0-17) ne ca npedcmassnu 3a npudobusane Ha
obpaszosamennama U HayyHa cmenex ,00Kmop“ u 3a 3aemMaHe Hd
axkademuuHama OnvicHocm ,, 2nasen acucmenm” (usuckeam ce none 3),

- 6 nyonuxayuu (Nel, Ne2, Nel0, Nell, Nel3, Nel6) ca nybauxysanu 6 cnucanus
U 6 COOpHUYU OM MEAHCOYHAPOOHU KoHpepenyuu (usuckeam ce none 5);

- npeocmasena e cnpaska om 8 yumupanus (usuckeam ce nowne 5).

3. O0ma xapakTepucTHKAa HAa HAy4YHATa, NMPeNojaBaTejcKaTa U HAYYHO-TPUJIOKHATA
NEeHHOCT HA KAHAUIATA

Hayuna oeitnocm

KbM MoMeHTa Ha mojaBaHe Ha JOKYMEHTUTE 3a ydyacTHE B KOHKypca . ac. A-p boiiko

banueB e aBTop Ha 46 Hayunu Tpyma (39 mybOnuMKanuu B CHOHCAHUS W COOPHHIM OT

KOH(EepEHIIMH, TUCEPTAMOHEH TPYH, 3 OHJIAWH MyOnukanuu, 3 yueOHWKa) U Ha 4 Hay4HO-

TOITYJISIPHU TTYOJTUKAIIH.

3a yyacThe B KOHKypca 3a akaJeMU4HaTa JIHKHOCT ,JOICHT" € mpemioxmwt 17 ctaTuu u

JUcepTalMoHeH Tpyn 3a npuckxaane Ha OHC , mokrtop”. IlyOnukanuuTe ce pasmpenessT

taka: 4 crarun B crnmcanus (Nel, Ne3, Nell m Nel3); 2 myOmukaiiuu B COOPHHMIA OT

mexxayHapoaan KoHpepennun (NelO, Nel6), 11 myOnukarnwu B COOPHHIM OT HAIMOHATHU

KOH(epeHIIMK 1 HaMOHATHN KOH(epeHn ¢ MexxayHapoaHo ydactue (Ne2, Ne4-Ne9, Nel2,

Neld, Nel5 u Nel7). 12 myGnukanuu ca HamucaHd Ha aHriauiicku e3uk (NeNel-10, Nel6,

Nel?7); 2 nybnukanuu ca Hamucand Ha pyckd e3uk (Nell, Nel3) u 3 —Ha Obarapcku e3mK

(Nel2,Nol4, Nel5).

[TyOGnmkyBaHH ca KaKTO CIIe/Ba:

— B crnucanuero ¢ umnakT dakrop ,ACM SIGPLAN Notices” —Nel u Ne3;

— B PYCKOTO €JEKTPOHHO ¥ TedaTHO cmucanue ,[lpaktuka (QyHKIHOHAIBHOTO
nporpammupoBaHusi — Nell,

— B PYCKOTO HAy4YHO-METOJMYECKO criucanue , Miapopmaruka u oopazoBanue” — Nel3;

— B cOopHHKa OT MexIyHaponHata koHdepenuus ,Annual International Conference on

Computer Science and Education in Computer Sciende16;



— B KHHMTara oT abCTpakTH Ha MEXAyHapoaHaTta KoHbpepeHmus ,Improving specific subject

didactics at the teacher training faculties$ganena ot Serbian Academy of Sciences and

Arts, Committee for Education of the Presidencyhef Academy -NelO;

— B cOopuunute ot IIponerHara kondepenmus Ha CMb ,MaremaTtuka u oOpa3oBaHHe 10
Maremaruka” — Ne2, NoNe4-9:

— B COOpHMIIMTE OT HAIMOHAJHATa KoH(epeHmus ,O0pa3oBaHHeTO B MHPOPMAIIMOHHOTO
o0mectBo” — Nel2, Nel14;

— B COOpHHULUTE OT HalUMOHaJIHaTa KOoH(epeHuus ,OOpa30BaHHMETO W M3CIEIABAHMUATA B
nHpopManmoHHOTO 001ecTBO” — Nol5, Nel7.

Crarusta ¢ Homep Ne 13e ¢ 1 cpaBTOp, octananute 16 cratum ca CaMOCTOSITEITHH.

[Ty6nukanuunte: NeNel-3, Ne8 u Ne9 ca BkiItoUeHH B AUCEPTALUOHHUS TPYA.

[lpuemam 3a peleH3WpaHEe BCHYKM TIPEACTABEHH MyONHMKAMKM C UW3KIIOYCHHWE Ha

nuceprannonnus Tpya (Nel8), Ha KOHTO OsIX PEIEH3CHT W B PEICH3UATA CH OTPa3uX

MOJIOKUTETHATA CH OLICHKA.

Hayunute maTepecu Ha 1. ac. 1-p boiiko bandeB ca B obmacTuTe: €3ulK 3a IporpaMupaHe u
METOJIOJIOTHS Ha TMPOrpaMUPAHETO, AITOPUTMH, T€OMETPUYHH MPECMITaHUs U 00pa3oBaHUE
no uHpopmaruka. Ot ,,Cnrchbka HA HAYIHOM3CICIOBATEIICKH MPOSKTH C PHKOBOJICTBO WIIH
ydacTue Ha KaHAuaTa“ He MOXe Jla ce HalpaBU YUCIIOBA OLIEHKA 3a yYaCTHETO Ha KaHIuaaTa
B KOHKypca B HAY4YHO-H3CJIEIO0BATEJICKH MPOEKTH, Thil KaTo OMUCAHUETO € JocTa oluio. B
TO3H JTOKYMEHT € IT0COYeHO yuacTrero My B mpoekta Ha HOHU npen 2014r. ,M3Bnuuane Ha
OousHecmpaBuiaa oT nporpamMu”. B 5 oT cratumre, npuiaoxkeHu 3a ydactre B KoHkypca (Nel,
Ne3, NeNel4-16) ca um3pasenu OmarogapHocTd KbM 3 mpoekra kbM HOHU (Nel4d/1994,
Ne406/19984 ITK 02-69/2009).

Ot cniuchka ¢ myOIMKaIuy MOKe Jla ce 3aKJII04H, ue 1. ac. A-p baHueB e yuacTBan ¢ Hay4yHU
JOKJIaJ U B MOBeYe OT 25 HayyHH KOH(PEPEeHIUU: MEXTYHAPOIHU, HAITMOHAIHU U HALIMOHAIHU
KOH(EPEHIIMU C MEXITYHAPOTHO yyacTue.

IlIpenooasamencka oeiinocm

CnpaBkara 3a yueOHa JEWHOCT, M3rOTBeHa OT TJ1. ac. b. banues, BkimouBa ydyeOHaTta My
neitHocT mpe3 mocneanuTe S roguHu. OT Hes ce BHXKIA, Y€ TOM € IperoaaBal Mo MoBeue OT
10 Gagb/oKUTEIHN U M30MpaeMu) YIeOHH TUCIUILINHM, cpel KOuTo: ,, CTpYKTypH OT JaHHH",
»IIOHATHA W CTPYKTypH B e€3ulUTe 3a mnporpamupane’, , CbBpeMEeHHO (YHKIIMOHAIIHO
nporpamupane”, , M3uucinurenna reomerpus’, ,Mojenu M e3unu Ha NPOTrpaMHUPAHETO",
»BEKTOpHa KoMMtoThpHa Tpaduka”, , [[puHnmumm Ha e3unmrte 3a nporpamupane”, , Ezunm 3a
dbyHKIIMOHATHO Tiporpamupane”, ,, UHTepakTHBHA BeKTOpHA rpaduka 3a Yeo", ,, KommoTspan
MeToau B reomerpusra’, , CuenapuiiHo nporpamupase”, ,IIporpamupane”, , OcHOBM Ha
nHpopmaTukara“. Bucmmure y4eOHM 3aBeneHus, B KouTo ¢ mpemnonasan ca: CY ,Cs. Ki.
Oxpuacku“, HoB bearapcku YauBepcurer, Buciie yuunmine mo TeIeKOMYHUKAITUU U TTOITH
u YaubUT. OcBen npenogaBaresckara cu pabora B crpanara, npe3 1999r. e 6un nexkrop Ha
Kypca ,, AITOPUTMH U CTPYKTYPH OT TaHHH" B YHUBepcutTera Ha Jlumepuk, Upmanaus, a npe3
2002r. e 6ut acUCTEHT 10 HAKOJIKO Kypca B Greenwich University]longon. Beuuku BogeHn
OT y4acTHUKA B KOHKYpca yueOHU NUCHUIUIMHM ca B 00J1acTTa Ha KOHKYpca.

Ot 1994ron. u 10 MOMEHTa € pBbKOBOJIUTEN HA IIKOJIaTa MO ChCTe3aTeIHa MHPOPMATHUKA 3a
yuenunn oT Coduiicka MaTemMaTHuecka TUMHa3Us, KbJETO €KEroJHO IMpOBEXIa Kypca



»IIpOCKTHpaHE ¥ pealM3upaHe Ha AITOPUTMH" C M3SBCHU YYCHHIIM Ha TMMHa3usATa (BCsAka
rogaunaa o 1804aca).

Ot nanenara cnpaBka 3a yueOHa JEHHOCT ce B, Ye Mpe3 MOCIEAHUTE S FOJUHU TI. ac. J-
p boiiko banueB € uman rosisiMa mpenojaBaTeICKa HaTOBApPEHOCT, €KEr0JHO paBHSABAIA CE
Ha moBeye oT 2 roauiiHu HopMmatua Ha CVY.

ABrop ¢ Ha 3 yucOHMKa/yueOHM mocoOus. YueOHunure ,KommorspHa rpaduka.
PBKOBOJICTBO 1O W3MON3BaHE HA WHTEPAKTHBHU TpPapUYHM CHUCTEMH , H3MaJE€H OT
uznarenctso ,llpocsera” mpe3 1994 r. u ,Mudopmannonnun texnomorun”, y4eOHUK 3a 9.
KJlac, W3AaleH oT m3garenctBo ,Apxumen’ mpe3 2001 r. ca mpegHazHaueHW 3a CPETHOTO
yumnumie. Yduebnoro mocobue ,Data structures and algorithmssabpika nekiimoHHUTE
3aMMCKU HA yYaCTHUKA B KOHKYpCa Ha €THOMMEHEH KypC, BOJCH OT HErO0 B YHUBEPCHUTETA Ha
Jlumepuk, Upnanaus mpe3 1999r.

4. CprabpaaTesieH aHATU3 HA HAYYHUTE U HAYYHO-TIPUJI0KHUTE MOCTUKEHHS ChIJIACHO
MaTepHuaJnTe, MpeICcTABEHH 32 YYacTHe B KOHKypca

Benukuy myOnukanuy, NpeaiokKeHu 3a yyacTie B KOHKypca ca o TeMaTuKaTa Ha KOHKypca.
HayunuTe npuHocHu Morar Aa ce CTpyKTypupar B CJI€IHUTE HalpaBICHUS:

a) esuyu u Memooonocus Ha npozpamupanemo

[TocTmkeHUsATa Ha KaHIWJaTa B TOBA HAIPaBJICHUE Ca CBBpP3aHH C MPOCKTUPAHE HA HOBU
€3WIIM 3a IPOrpaMUpaHe, 3a aHOTHPAHE; U3CJICIBAHE HA €3UKOBU KOHCTPYKIIMH M TIpe/IaraHe
Ha TCXHU HO,Z[O6peHI/I$I U HOBH MOICIHU, KpI/ITI/I‘IHI/I aAHAaJIM3U Ha C’beeMeHHI/I €31l 3a
porpaMUpaHe; aHaJU3W OT CKCIICPUMEHTH, CBbP3aHH C €3WIIM 3a Mporpamupane. Morar jia
ce 0000IIAT 110 CIIEIHUS HAUNH:

- Cp3IaJicH ¢ HOB MMOJXOJI 3a 3aJaBaHe Ha MTEPATHBHOCT, B PE3yJITaT Ha KOWTO € OIHCaH
HOB MOJCI 3a MPECMATAHC, HAPCUYCH MOJCII Ha KOHCYMATHUBHO MPCCMATAHC. OHpe,Z[e.HeH cHu
Ha60p OT KOHCYMAaTUBHU KOMaHIU. IIpe3 TO3U NOAXOA pa3JIMYHU YaCTU OT TAJIOTO HA UKD
MOrar Jia C€ OKa)kaT U3ITbJIHABAHU pasanducH Opoit mbTu (Nel).

- TIpeutoxkeHu ca CileIHUTE KOHCTPYKIIUH, TIOBHIIIABAIIM W3PA3UTEIHATA CHJIA HA H3PA3UTe
B MMIICPATUBHUATE €3WIM 3a MporpaMHpaHe. o0oraTsBaHe Ha MHOXECTBOTO OT OIIEPAllvy;
OIepaTopyd 3a MPHUCBOSBAHE M YCIOBHH OINEPATOPH 3a MPHUCBOSBAaHE C MPEaH- WU C
MOCJIeICHCTBIE; CHTOPKH; KOHIOHKIHH (Chro3u) (Ne3).

- IIpoBeneHo e u3ciieABaHe C IeN W3rpaxKaaHe Ha oOIIa KOHLENIMS 3a pasriekIaHe Ha
MOHATHETO CTPYKTYPHOCT B uH(popMmaTHuHu 00ckTH (Ne2, Ne8, Nel6). MotuBarus 3a
IPOBEXKJAHETO HAa TOBA M3CIICABaHE € HampaBeHa B myonukanuu Ne2 u Ne6. B myOnukanus
Ne2 ca ommcanu npUHIMIIMTE, HA KOUTO C€ OCHOBAaBAa KOHIIEMIMATA 3a pas3riekIaHe Ha
CTpYKTYpa; (opmymupan e HaOOp OT CTPYKTypHH CBOWCTBA HA M OTHOIICHUS MEXIY
UH(POPMATUYHU OOEKTH: XOMOT'€HHOCT/XETePOreHHOCT, CTATUYHOCT/ TMHAMUYHOCT, KpaitHocT/
Oe3kpaiiHocT, camooTHacsHe. B myOnukamms Ne8 e mpeanoxkeHo QopMupaHeTo Ha
WHPOPMATUYHUTE TIOHATHS Ja CTaBa KaKTO B PEYHHK, KaTO MHOOPMATHYHHUTE TOHSTHUS CE
rpynupar B CMUCIIOBH TrHe3/la. HampaBeHo e onucaHue Ha MOHATUATA: IeHCTBHE, Ch3/1aBaHe U
YHUIIOXKaBaHe, ChEeIWHSABaHE, NpeoOpa3yBaHe, B3auMOJCiCTBHME, arperupane u jap. B
nyonukarus Nel6 e mpencTtaBeH moaxo 3a CTPYKTYPEH aHAIW3 Ha POrpaMu, He3aBUCEI] OT
€3UKa 3a MPorpaMupaHe.



Hsaxou pesynmamu om nybauxayuu (NeNel-3 u Ne8) ca éxarouenu 6 oucepmayuonnus mpyo
(Ned8) na en. ac. boiiko Banues.

- AHanu3upaHu ca MpoOJieMUTe, BBH3HUKBAIIM TPH PEATU3UPAHETO HA OIMEpaIuuTe 3a
HaMHpPAHC HAa YaCTHOTO U OCTATBhKa IMPU HCIOUYUCICHO ACJICHUC U CBBP3aHU C TIAX ONCpALUA
(NeB). IIpemnosken € HOB MOAXO/ 3a AcUHUPAHE U Pealn3upaHe Ha TE3U OIepaliy. 3a IeNTa
ca ompeiaeicHH MOHATHETO INteger approximation ((X)Ha peaqHO 4YHMCIO X; HETOBUTE
CBOWCTBAa U ca JAe(UHUPAHU 10 HOB, €IMHEH HAUMH, U3XOXIAWKU OT MOIXOISNI0 MU30paHO
0000masamnio onpeaeincHne Ha 3akpbIisHe, neaure npudmmbkenus: floor (xJ), ceiling (x1),
rounding to nearest integer ([x]), truncatior]y, completion [x7), frag, frac, u ap. [Tokazsa
CC, 4€ IIO0 TO3U HAYUH CBOMCTBaTa Ha oncpanmvuTe MOOIMyCKaT CbhINO CAWHHO, SICHO U
chriacyBaHo pasriexzaane. HoBocT e u o6oOmaBaHeTo Ha ChIIMS NPUHLHUI Ha MOHSITHETO
I[pOGHa 4acCT, KaKTO U HAKOH OT O3HAUCHUATA HA PA3JIMYHUTC CIIOMCHATHU OIICpAILIUHU.

- IlpoekTnpan W peanu3WpaH € ACCKPUINTHBEH €3MK 3a Ch3JaBaHE HAa T'COMETPUYHHU
wntoctpauuu  (Ne4). HampaBen e moxaxojsil u300p Ha KOMaHIW 3a KOHCTPyHpaHE Ha
TCOMETPUYHU OOCKTH, KaKTO M 3a HaHACSHE B YEPTECXK HA Pa3IUYHU 0003HaueHUs. E3MKbT
MO3BOJISIBA HMEpapXW4YHO 3aJaBaHe Ha TCOMETPUYHHM HW300paKeHWs W U30MpaTEeITHO
Bu3yanusupane. OpUTHHATHHAT W300p Ha peanu3anus (MHTEPIPETaToOp, IMPEBEXKIAI]
cnenudukanuute B POStScript)ocurypsiBa He3aBHCHMOCT OT OIEpalldOHHATA CHCTEMa MU
BB3MPOM3BEKIAHE HA YEPTSIKUTE CAMOCTOSTEITHO WM Ype3 BrpaXKJAaHEe B TEKCTOBU
JIOKYMEHTH.

- B Ne9 u Nel2 e npencraBena 000CHOBKa 3a Ch3/laBaHE U M3IOJI3BAaHE HA €3UK 32 y4eOHO U
EKCIEepPUMEHTATIHO IpOrpaMupaHe. 3a IeNiTa € OMUCAH MPOEKT Ha €3MK 3a (hYHKIIMOHAIHO
nporpamupane, Chb3laZeH OT YJ4aCTHHKA B KOHKypca, M HapedeH U. Makap u MmoBIusH OT
MHOXXECTBO e3ui (Hai-cmiHo ot GeomlLab), Ucbabpka m peamua HambiIHO HOBU
KOHCTPYKTUBHU perieHus. Baxkna ocobenoct Ha U e paborata ¢ ¢urypu kKato BrpajZicH B
esuka tur. Ourypure B U ca pyHkimonanHo mo-6oratu ot te3u B GeomlLab;chcraBaure
¢urypu B U BeaHbk 00pa3yBaHU CH OCTaBaT ChCTaBHH.

Pezynmamu om Ne9Q u Nel2, cevpzanu ¢ nodobpssanemo na HacnieOHOCMMA u s18HOCMMda 8
uspasu, ca eko4eHu 8 oucepmayuonnus mpyo (Nel8).

- B Nel5 e nanpaBeHO BbBeZieHUE BbB (DyHKIIMOHATHATAa (KOMIIO3UIIMOHHATA) T€OMETPH,
OCHOBHUTE Ha KOATO ca mocraBeHu OT II. XeHnepchH, M € pasIieaHO pPealu3upaHeTo U B
cucremara Ha XeHIepChH, B cucremara GeomlLabu B e3uka U. HampaBeHusT cpaBHHUTEICH
aHaJIN3 I0Ka3Ba, 4e e€3ukbT U nopa3BuBa KOMIO3MIIMOHHATA F€OMETpPUS HA XEHAEPCHhH U
GeomLab.

- B mybnukanus Ne5 ce 00chkaaT eTuTe Ha aHOTUPAHETO Ha MPOTPAMH, MPEACTABEHH Cca
HSKOM TMOAXOAM 3a aHOTHpAaHE Ha MPOrpaMH M CleJ OOCTOeH aHalIu3 € MOTHUBUPAHO
Ch3J]aBaHETO Ha €3MK 3a aHoTHpaHe. B chblaTta cratus e omucaH, Ch3JaJeH OT y4acTHHKA B
KOHKYypca, €3UMK 3a aHoThpaHe Ha mnporpamu. [lpencrtaBeHn ca OCHOBHUTE OIepaluud M
GyHKIIMM 3a U3pa3siBaHE HA: apUTMETUYHH U JIOTMUECKU U3pasu, 3a MpuiaraHe Ha QyHKIUH,
3a MpeJICTaBIHE U OCHOBHU OIEpalMU ¢ MHOXKECTBA U PEAUIIU.

- Onmcan e eMIUpUYEH METOJ 3a OIEHKAa M CpaBHEHHME Ha €3ULUTE 3a MporpamMupaHe u
pe3yaTaThT OT MPOBEIACHHS ¢ Hero ekcriepuMeHT (Ne7). MeTombT ce ChCTOM B pelllaBaHe Ha
€INH W ChI MpoOJEeM MHOTOKpPATHO, KaTO CE€ H3MOJ3Ba TOISIMO KOJHMYECTBO €3WIU 32



nporpamupane (KbM MOMEHTa H3MOJI3BaHUTE e3unm ca 60 — Majko MmoBeYe OT KOratro €
NUCaHa CTaTHUATA) M aHAJM3UpaHE Ha MPOBEICHUTE eKCIepuMEHTH. KOHKpETHUAT mpobiieMm,
KOHTO € M30paH 3a IeJIUTe Ha H3CIEIABAHETO € HAMKMCBAHETO Ha KaJKyJaTop 3a H3pasHu,
IpelCTaBeH! BBB BHUJ Ha oOpaTeH mojcku 3amuc. Hamupam mpoBeneHus: eKCepuMeHT U
HAIIPaBEHUTE OT HETr0 HW3BOJM 32 MHOTO HMHTEPECHH, C TOJE3HU W BAXKHU CPABHUTEIHU
KOMeHTapu. B mpenioxkeHUTe pemeHus ca H3MOJA3BaHM BCHYKH BB3MOXKHH ChBPEMEHHU
CPEICTBA M TEXHUKH 3a IIPOrpaMupaHe.

- B cratusara Nell e HanpaBeHO OnMMcaHWE U KPUTHYCH aHAIINW3 Ha €3UKa 32 (PYHKITMOHAITHO
nporpamupane Pedai.

0) esuyu 3a npocpamupane u 0OyyeHue no NPOSPAMUPAHE 8 VUUIULYe

[MocTwkeHusiTa Ha KaHIWZAaTa B TOBa HANpaBJICHHWE ca CBBpP3aHU C W300pa Ha €3UK 3a
nporpamupane 3a ooydenue Ha yuaeHuru (Nel3)u morat qa ce 0000IIAT MO CIACTHUS HAYUH:

- C men moBuiaBaHe €PEKTUBHOCTTa Ha OOYYCHHETO IO MPOTpPaMHUpAHE € HAIpPaBEHO
U3CIIe/IBaHE 3a OIpenessiHE Ha MpeAMeTa Ha YUYWIUIIHOTO o0ydeHue Mo HWHpopMaThka U
ocHoBute Ha mporpamupanero (NelO, Nel3, Neld). OmpeneneHH ca OCHOBHUTE 3HAHHS, a
CBHIIIO U IENHUTE, ChIBPKAHUETO U CPEACTBAaTa HA OOYYEHHE MO MPOTPaMHUpaHE 3a JTOCTHTaHE
70 pa30bupaHe W oBjiaasiBaHe Ha ocHOBHHMTE 3HaHus (Nel3). M3cimenBaHeTo € CBBP3aHO ChC
3a1p1009C€H aHadN3 Ha BB3MOKHOCTHTE Ha H3MOJI3BAHHUTE [0 MOMEHTa 3a IIeJIuTe Ha
0o0ydeHHeTo B yUWIHIIE €3UIM 3a nporpamupane beiicuk, [lackan, Cu, C++, Java, C# uen
onpezensHe Jally ca MOAXOJIALIM 3a MpUaraHe 3a o0y4yeHue Mo MporpaMupaHe B YUHIIMILE
(NelO, Nel3). HampaBeH ¢ aHanu3 3a MNPWIOKHUMOCTTa Ha JUHAMHYHUTE €3WIHU 3a
VUUIMIIHOTO oOydeHue mo wuH(opmaruka. M3ciieqBaHETO € CHIPOBOJIECHO C WHTEPECHU
aHaJIM3M, U3BOJU U MpUMepHu. B pesynrar e o6ocHOBaHa Te3ara, 4e ChbBPEMEHEH AMHAMHUYEH
e3uk 3a mporpamupane kato Ruby, Python, Lua, Icom nap. e mMHOro mo-moaxonsui 3a
oOyueHue 1Mo MHpOpMATHKa, OTKOJIKOTO e3uiy kato Basic, Pascal, C/C+#uu Java [elO,
Nel3). B NelO u Nel4 e 3amuTeHa uaesita, 4e upe3 MoaXoasm] u300p Ha PyHKIMOHAIEH €3HK
3a TIporpaMUpaHe MOXE Ja C€ OCHIIECTBU YCIEIIHO OOy4YeHHE MO YBOJA B MH(OpMATHKATA,
MHTETPUpAIIO ce C 00YyYeHHEeTO 0 MaTeMaTHKa, a ChINo, Ye 3a 00ydeHue mo nHpopmMaTuka
MoraT Jla c€ M3I0JI3BaT He caMO €3MIIM 3a MpOorpaMupaHe, a U CpeACTBa ¢ KBa3u-IpPOrpaMHU
Bb3MokHOCTH (Dynamic geometry systems, GeoGebrg.). B nyonukius Nel4 ca onucanu
OCHOBHU KOHCTPYKIIMM Ha MOAXOJ 3a OoOydeHHe Mo MporpaMHUpaHe B YUHIIHUIIE, KOUTO ce
6asupa Ha GyHKIMOHATHUSA CTHI. [loaX0XbT MHTETpHpa IPOrpaMHUpaHe, CMATAaHE U alnreodpa.

[TapanenHo ¢ MmeToanYeckuTe KOMIOHEHTH, B yonukaruute Nel0, Nel3, Nel4 e HanpaBeH
Mperyie]l U CPaBHUTEJICH aHAU3 Ha OCHOBHUTE XapaKTEPUCTUKH M Bb3MOXXHOCTH Ha PeauIa
€3ULIM U MHCTPYMEHTH 3a IIpOorpaMupaHe, KOWTO MMOKa3Ba BUCOKA CTEIEH HAa KOMIETEHTHOCT B
obnacrra.

- C uen mpenogaBaHe, y4eHe M HU3rpakJaHe Ha yMEHHMs 3a IMporpaMupaHe B J00Bp
IpOTrpaMeH CTHJI BbB BHUCIIUTE M CPEAHUTE yUYWIHWIIA, B myOnmukanus Nel7 ca mpenioxeHu
HSIKOJIKO pElIeHHs Ha 3ajjauaTa 3a CIHPAIOBUIHO 00X0XK/1aHE Ha €JIEMEHTUTE Ha MaTpHUIIa.
[IpuHOCHTE B TOBa HANPABJICHHE HE Ca CBbP3aHU C NPEAMILIHU IPOLEAYPH 3a MOBUILIEHNE Ha
y4acTHUKA B KOHKYypca.



[Tocouenure mo-rope HaydyHM W HAY4YHO-NIPWJIOKHU NPHUHOCH IpHUTEXaBaT HeoOXoAMMAaTa
OPUTHHAIHOCT, aKTYaJHOCT M 3HaYMMOCT. CTWIIBT Ha H3JIOKEHHE B IMyOIMKAalMUTE € Ha
MHOI'O BHCOKO HAay4yHO HMBO M IIOKa3Ba BJIaJICEHE Ha TEMaTHKaTa, M0 KOSATO € OOsBEH
KOHKypchT. IlocinenHoro e 3abens3aHo W OT pedakTopa Ha cnucaHuero ,Ilpaktuka
(YHKLINOHATIBHOTO MPOTrpaMMHUpPOBAHUA", KOWTO € mokaHwn A-p b. bandeB na nHamuiie
crarusta ,, S3sik Pedan —B3risa co ctoponsr” (Nell).

5. OTpakeHHe Ha pe3yJITATHTE HA KAHIAUAATA B TPYJA0BeTe HA IPyru aBTopu. YnciioBu
noKa3aTe/u - HuTaTu (0e3 aBTOUMTATHTE), HMIAKT-(PaKTOP U JP.

B 1okyMeHTHUTE MO KOHKypca € NpPUIIOKEH CIHCHK OT 3a0ensi3aHu nuTupaHus Ha 4
nyonukanuu Ha 1. ac. b. banueB. To3u cnuchk chabpka 8 MUTHpaHUSA, D OT KOWTO ca B
MEXIYHAPOJHU U3JIaHMs, 2 —B COOPHUIM OT HAI[MOHAIHU KOH(epeHny U 1 —B kHura. 5or
[IUTATHTE Ca OT YyXKIecTpaHHH yueHU. OCBEH TOBa CTaTHUATA MY

A Brief Tour to Dynamic Geometry Softwate, /Judaxmuuecko mooderupane,
m.3, 2009/2010

€ IMTHUpaHa 4 B.

M. Inayat and S. Hamid, Integrating New Technolsgiad Tools in Teaching and
Learning of Mathematics: An Overview, Journal ofn@muter and Mathematical
Sciences, Vol.7(3), 122-129, March 2016

M. De Vita, M. Verschaffel, L. Elen Jan, Investiggtthe distinctive role of the
Interactive Whiteboards for mathematics teachingcBedings from ICEMST 2014.

6. Ilpu KoJIeKTHBHHU NYOJHKAIMH /12 ce 0TPa3u NPUHOCHT HA KAH/IMIATa

Enna cratus (Nel3) or mpemiokeHHTE MyOJUKAlMH 3a ydacTHE B KOHKypca € C €IHH
chaBTop. OcTaHanuTe myOnuwKanmuu ca camoctosTenHu. [Ipmemam mpuHOcuTe B Nel3 3a
PaBHOCTOMHU.

7. KpuTH4HHU 0e/1e:KKH M NPenopbKH HA PelleH3eHTa

[IpenopruBaM Ha y4acTHUKA B KOHKypca Ja MyOJWKyBa B CHEIUATM3UPAHU MEXKIyHAPOIHHU
U3aHNs N30pOCHNUTE B aBTOPCKATa CIpaBKa pe3yaTaTu OT JUCEPTALMOHHUS TPY/, KOUTO OIIEe
HEC Ca OTpa3€HI/I B OTACIIHU Hy6JII/IKaLII/II/I. Hpenop%qBaM My ChbIIO Ia CC BKJIFOYH ITO-aKTHUBHO
KaTo Hay4eH PhKOBOJUTEN B MoAroToBkaTa Ha auriomantu ot OKC ,maructsp®.

8. /IuuHM BHeyaT/ieHHs HA PelleH3eHTa 3a KAaHAUAATa U APYIrU IaHHHU, IOCOYEeHHU B 4. 3
Ha [IpaBuinuka 3a npunaranero na 3PACPb 8 UMH

[ToznaBawm ri1. ac. n-p boitko banueB ot moBede ot 15 rogunn kaTo KoJera, paboTenr B OJau3Ka
Hay4Ha o0JyiacT U Kato npenonaasaren BbB ®MU. Pabora My € KkoMmneTeHTHa, yCIenHa U Ha
MHOT'O0 BHCOKO HUBO. OTHAcCd ce ChbBECTHO U OTTOBOPHO KHM C.Hy)K€6HI/IT€ CH aHTaAXKUMCHTH.
Ta3zu Mos olleHKa € MOJIKperneHa M OT MOCTHTHATHUTE OT HEro pe3yjiTaTd B IIKoJjaTa Io
cheTezarenHa uHpopmatuka B CMI'. JlefiHocTTa My € OTJIMUeHa C Harpagara ,3a
HU3KIIOYUTCIIHU TMOCTHXXCHUA IIPpU OTKPHUBAHCTO W PA3BUTHCTO Ha MIIaJln TajJlauTu" oT



Mexnynaponnara dhongamnus ,Cs. CB. Kupun u Metonmit“ u rpamorara ,, JI>koH AtaHacoB —
YUYEHHIIM U TEXHHUTE npenoasarenu” ot Ilpesnnenrta Ha pemnyOiaukara.

SAK/IIOYEHUE

Karo B3emMaM 1oja BHHMMaHHME ISUIOCTHATa Hay4yHa, HAYYHO-TIPUJIOKHA, EKCHEpPTHA U
npenojaBaTesicka padoTa Ha Y4YacTHHKA B KOHKypca, BKJIIOYBAIlA MOCTUTHATUTE OT HEro
pe3yaTaTH, JaBaM CBOSITAa IMOJIOKUTEIHA OLIEHKAa OTHOCHO KaHAMJATypaTra Ha IJI. ac. J-p
boiiko banueB 3a 3aemaHe Ha akajeMHUYHATa JUTBXKHOCT ,jaoueHT kbM MMMU mpu BAH.
[IpencraBeHuTe OT HEro JOKYMEHTH W HAyYyHU MaTepuaid OTroBapsAT HambJIHO Ha
u3uckBanusta Ha 3PACPB, IIII3PACPD, IlpaBunHuka 3a pa3BUTHE Ha aKaJEMUYHHUS ChCTaB
Ha BAH u cvorBeTHus [IpaBununk Ha UMU nipu BAH.

IMocTurHaTuTe BHCOKHM pe3yJITATH MM JaBaT OCHOBaHHe yOeJdeHO [a NMpenopb4yaM Ha
yBaKaeMHTe 4YJeHOBe HAa HAYYHOTO >KypPH, KAKTO W HAa yBa)KaeMHUTe 4YJEeHOBEe Ha
Hayuynusi cbBet Ha UHcTHTYTAa MO0 MaTtemaTuka U uHGopmaTuka npu BAH na raacysar
3a MPHUCHKIAHETO HAa aKaJeMHU4YHaTa AJbXKHOCT ,/JOLEHT' 10 00JIacT Ha BHCIIe
o0paszoanue: 4. IlpupoaHun HaykW, MaTeMaTHKa W HHPOPMATHKA, NpodecHoOHATHO
HanpasJjienue 4.6. UndopmaTnka u KOMIIOTHPHUA HAYKH, Hay4yHa cnenuaaHoct 01.01.12
» AHdopMaTnka (e3unu Ha HHopMaTUKaTa)" Ha IJI. ac. 1-p Boiiko biaxes banues.

10.05.2016G. Peuensenr:
npod. 1-p Marnanuna Tomoposa



