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PELIEH3MSI pm

ot npo¢. a-p Japunka HenueBa I'brnb0Ba
— Qakynrer ,,MaTemaTrka 1 HHPOpMaTHKa
pu BenukorspHOBCKM yHUBEpcUTeT ,,CB. cB. Kupun u Meroanii*
d.gulubova@ts.uni-vt.bg
Ha JAMcepTallMOHEH TPY/l 3a IpUChXAaHe Ha oOpa3oBaTenHaTa U Hay4yHa crerneH ,,JIOKTOP* no:

OoJact Ha Bucuie oopazoBanue 1. [lenarornuecku Hayku
IIpogecuonanno nanpasienne 1.3. [legarornka Ha 00y4yeHUETO IIO...
JoxTopcka nporpama ,,Meroauka Ha 00y4eHHUETO 10 MaTeMaTruka“

ABTtop: Ketu Aron Anrenosa
Tema: ,,TexnonornyeH mMojen 3a MeAarorMuecko B3auMOJCHCTBUE MpuU (PopMHUpaHEe HA
€JIEMEHTAPHH KOJIMYECTBEHU MPEICTaBy MpH 6 — 7-TOAWIIHATE Jera’

Hay4en pbkoBoaured: fon. a1-p Jnmurpuna [lerposa Kannranosa
Karenpa ,,Havanna yurimina nenaroruka‘, [lemarornueckn gakynrer
Ha [InoBauBcku ynusepcurer ,,I1. Xunengapcku*

1. O0110 onMcaHMe HA NPeACTABEHUTE MaTEePHAJIH

Cnc 3amoBen Ne PJ[-22-2102 ot 27.10.2025 r. nHa Pektopa Ha [11OBIUBCKHUS YHUBEPCUTET
,lancuit Xwnennapcku® (ITY) cbM onpeneneHa 3a WwWieH Ha HAYYHOTO KYPH 32 OCUTYpsIBaHE Ha
MpoLEeaypa 3a 3allUTa Ha AUCEPTALIMOHEH TPyl Ha TeMa ,,] exHoi02uuer Mooell 3a neddazo2uyecKko
g3aumooeticmsue npu @opmupane Ha eleMeHmapHu Koauuecmeenu npedcmasu npu 6 — 7-
2oouwHume oeya‘* 3a MpuaoOMBaHE Ha 0Opa3oBaTEIHATA U HAyYHA CTEIEH ,,JJOKTOP® mo 00acT
Ha Bucmie oOpaszoBanue 1. Ilemarormyecku Hayku; IIpodecmonanno nampaBienue 1.3.
[legaroruka Ha oOydeHuero mo...; JlokTopcka mporpama ,Meroauka Ha OOY4YEeHHMETO IO
MaremMartuka‘. ABTOp Ha qucepTauroHHUs Tpya € Kemu Aeon Aneenosa — NOKTOPAHT B pelOBHA
¢dbopma Ha oOydyeHHe KbM Karenpa ,,HauanHa yywiMilHa Megaroruka‘, ¢ HaydeH pbKOBOIUTEN
nou. 1-p dumutpuna IlerpoBa KanurtanoBa, katenpa ,,HayanHa ydwidinHa negaroruka’ npu
[InoBauBcku yHuBepcurer ,,I1. Xunenmapcku*.

Ha mepBoTO 3acenanue Ha HaydHoto kypu (IIporoxon 1/29.10.2025 r.) cbM u3bpana 3a
pEleH3eHT Ha IucepTalnoHHus Tpyd. Hacrosiiara penensus € pa3paboTeHa B CbOTBETCTBUE ChC
3akoHa 3a pa3BUTHE Ha akajieMU4yHus cberaB B PenyOnuka bonrapus (3PACPB), [IpaBunnuka 3a
npunarane Ha 3PACPB u [lpaBuiHuka 3a pa3BUTHE Ha akaJeMU4yHUs CbCTaB B llnoBauBckus
YHHUBEPCHUTET.

3a pelieH3UpaHe MU € TPEJOCTaBeH KOMIUIEKT MaTepuail Ha €IEKTPOHEH HOCUTEN, KOUTO
e B choTBeTcTBHE C Wi. 36. (1) oT [IpaBuiHuka 3a pa3BuTHE Ha akaJeMU4YHHsS cbhcTaB Ha [1V.
KoMmuiekThT BKIFOUBA CIEAHUTE JOKYMEHTH:

e aproOuorpadus B eBporneicku Gpopmar;

® IIPOTOKOJI OT KaTepEHUs ChBET, CBBP3aH C AOKJIAJBaHE HA TOTOBHOCTTA 3a OTKPUBAHE
Ha MpoLeaypa U ¢ MPpeIBapUTEIHO 00CHKIaHe Ha JUCEPTALMOHEH TPY/L;
JMCEPTALMOHEH TPYL;
aBTOpedepar;

CIUCHK M KOTHS Ha HAYYHHUTE MyOIHKAIH 110 TeMaTa Ha AUCEPTAIHITa;

CIpaBKa 3a U3I'bJIHEHUE HA MUHUMATHUTE HAllMOHAJIIHU U3UCKBAHUS 32 MOJyYyaBaHE Ha
OHC ,,noxTop* B mpodecnonanHo Hanpasienue 1.3. [leqaroruka Ha 00y4eHHETO 1I0...
e JIeKJapanus 3a OPUTMHAIHOCT U JOCTOBEPHOCT Ha MIPUJIO)KEHUTE JOKYMEHTH;

e CIIPaBKH 3a y4acTHs B 00y4eHHS U Hay4YHU HOPYMU (O0nbAHUMENHO NPEOCABEH ).
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2. KpaTku OuorpaguyHu JaHHHU 32 JIOKTOPAHTA U IOKTOPAHTYypaTa

Keru Anrenosa e poaena npe3 1981 roguna. Etanure Ha oOpa3zoBanueTo i ca:

e cpeono obpaszosanue (1995 — 1999 r.): COY ,llap Cumeon Benuku®, rp. [lnosaus,
MeHUKMBHT Ha CpeJIeH U MaTbK OM3HEC;

o gucwe oopazosanue (1999 — 2005 r.): OKC BakanaBbp, chnenmuaiHoOCT ,,ArpapHa
MKOHOMHKA®“, ArpapeH yHuBepcurer B rp. Inosnus;

o gucwe oobpaszosanue: OKC Maructsp, BYAPP - r1p. IlioBouB, CHEIUAIHOCT
» YTIPABIICHUE HA CEJICKUTE PAOHU;

o gucue oopazosanue (2018 — 2021): OKC Maructbp, Crielaitoct ,,IIpenydnnunHa u
HayajlHa y4winiiHa negaroruka‘, Ilnosauscku yausepeurer ,,I1. Xunengapcku®;

e obOyuenue 8 dokmopanmypa (mapt, 2022 — dhespyapu, 2025 r.) — peoBEH JOKTOPAHT B
Kareapa ,Hawanna yumimmnHa nenaroruka“, IlnoBauBckm  yHuBepcuteT I1.
Xunennapcku® (ITY).

KapuepHoTo pa3BuTHE Ha IOKTOpaHTa NMPEMHHABA Ipe3 pa3IudHH JIbKHOCTH. Crlen
2021 r. JOKTOpaHTHT HaATpaXkaa 6a3oBaTa cH NMpodecroHaNIHa KOMIIETEHTHOCT C OBJa/IIBaHe Ha
MIeIarOTHYECKH KOMIETEHIIMM KaTO MarucThp MO CIEIHaTHOCTTA ,,JIpeaydnnuiiHa U HavaiaHa
YUWINIIHA TIeJaroTuka’, yauTel B IeTCKa TpajiiHa U MPero aBaTell B YHUBEPCUTET. 3aeMaHUTe
JUTBKHOCTH Ca KaKTO CIIe/IBa:

e (2013 — maii, 2014 1.) — excrmept B abprkaBeH (GoHI 3emenenue;

e (2016 — 2022 r.) — excriepTHH TBKHOCTH B! ,,[lomumekc - Codus EOO/] — [Tnosaus;
Koopaunarop na MUI" Xucaps, MBP-KAT — I[IsTHA nonumus;

e (2021 - 2022r.)— yuuTen B aeTcka rpamuna ,,Cnaseit, rp. [IOBIUB U yduTen B 1eTCKa
rpaauHa ,,Pamuna‘ B ¢. benamuna, obnact [1noaus,;

e (2022 —2024r.) — excnept B MUI" , Kykien — AceHoBrpan™;

e ot ¢epyapu, 2023 r. e acucreHnt B [lmoBauBcku yHuBepcuret ,,I1. Xwienmapcku®,
KaTteapa ,,HauanHa yuuiniHa rnegaroruka’.

MaitunHuaTr e3uk Ha pAoktopaHT Keru AHrenoBa e apMeHCkd. Bianee oOTauyHO
OBJATapcKu €3UK U aHTJIMHCKU €3UK Ha 10O0po HMBO. KOMIIOThpHUTE 1 KOMITETEHIIMHN CE OTHACST
1o pabora ¢ MS Office, MS Outlook, Outlook Express, Internet, MS Windows, NUCAK.

JIOKTOPAHTBT € U3IIBJIHII BCUUKU JCHHOCTH OT UHIUBHIyaTHHs y4eOeH miaH (OCHOBHH
JEKUMOHHHU KypcoBe: Memooonoaus u memoou Ha HayuHume uzciedganus, CmamucmuyecKku
Memoou u cogpmyep 3a 00pabomka Ha OAHHU OM HAYYHU U3CTe08aHUsl; AKaOeMUyHO nucare M
ap.). JOKTOpaHThT ¢ ydacTBai B 4 HayuHu Gopyma (MMa ydacTus B 3 KOH(DEpEHIIUHU C JIOKIAIH,
CIIyIlaTen € B HayuHa KoH(epeHus .,/ IHmepoucyuniunapHo ooyuenue upe3 uskycmed, cnopm u
oueumannu mexnonozuu — Iammoposo (10.2023 r.). 3a neprioia Ha 00ydeHHE B TOKTOPAHTYpa €
yuactBaia B 10 o0ydeHus:

— (2022 2.): OGyuutenen cemunap ,,IIpenogaBade B akageMU4Ha cpeaa‘;

— (2023 2.): ,,AxkajeMHyHa KOMYHHMKALMs: peajHa, BHpTyalHa, IyOJUYHA: HOBH
OpakTUKH ¥ npeausBukarencrsa’, OOyuenme Ha StrikePlagiarism; Wurerpupane Ha
KOMIIETEHTHOCTHUS MOAXO0/1 MPU MOArOTOBKaTa Ha Obaeny yuurenu‘; , Jlurutanuau miathopmu
3a akTUBHO y4eHe"; ,,JInzaiin u obpasosarennu pecypcu ¢ CANVA®;

— (2024 2.): ,,I3kycTBEeH MHTEIEKT B 0Opa3oBanueTo™; ,Pabota B ekun™; ,IHTErpHpaHe
Ha STEM/STEAM npoekTu B y4niIMIIHOTO 0Opa3oBaHue*; ,,JIuruTagHa ncuxonorus’ u Jp.

JlucepTallMOHHUAT TPYA € MPEeMHUHal YCHENIHO Tpe3 MpeaBapuTenHa 3amuTa. [lomydaBa
MOJIOKUTETTHH MHEHHUSI M1 MHOTO JOOpHW OIEHKU 32 TMOCTUTHATHU PE3YNTaTH B AMCEPTALIMOHHUS
tpya (Ilpomoron Ne2 /14.10.2025 om npedsapumenno o6cwvicoane 6 00yHasaujomo 36eHo,
kameopa HYII na Ileoazocuuecku ¢paxyimem wna I1V). Tlponenmypara Ha 0OydeHHETO Ha
JOKTOpaHTa € B ChOTBETCTBUE CHC 3aKOHA 3a Pa3BUTHE HA aKaJeMHUYHUS ChCTaB B PemyOmuka
bearapus (un.4/ an.l; an.2.) u [lpaBunHuka 3a mpunaranero My (wi.2./am.1-2; wi.30/an.3;
yin.31/an.1), mpu cma3BaHe IlpaBunmHuMKa 3a pPa3BUTHETO HA AaKaJeMHYHUS CHCTaB Ha
[TnoBnuBCckust yauBepcureT ,,[lancuit Xunennapcku (pazgen 1V u V).
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3. AKTYaJIHOCT Ha TeMATHKATA U 1eJ1eChb00Pa3HOCT HA MOCTABEHUTE 1eJIN U 32124

JlucepTalmOHHUAT TPy Ha JOKTOpaHT KeTn AHrenoBa € MOCBETEH Ha aKTyaJlHaTa TeMa 3a
MaTeMaTH4ecKkaTa KOMIIETEHTHOCT Ha Jenara B jaerckara rpaauHa (EBpormeiicka pamka 3a
KJIIOYOBU KoMIieTeHTHOCTH U Ilpenopbkara kbM Hest oT 2018). AKIeHTHT € BbpXy popmupane
Ha KOMIIETEHIIMUTE OT o0Opa3zoBarenHo sipo ,.KommyectBenn otHomenus ™ ([Ipunoxenue 2 Ha
Hapen6a Ne5 3a mpemgyunnumiao obpazoBanue ot 2016 T.), KOETO € B MPHEMCTBEHU BPB3KHU C
obnacm Ha komnemewmuocm ,UYucna“ (yueOna mporpama, [IepBu kiac). B pamkute Ha
u3cienoBarescKkara mpooIeMaTuka ,,KoauyecmeeHume npeocmasy U OmHouleHus™ ce u3y4aBar B
koHTekcrta Ha STEM oOydenuero, cranano akryanHo cien 2010 rogura y Hac. JIOKTOpaHTHT
M3SICHSBA 3HAYUMOCTTA Ha IIpobiiemMa 1 mpaBMWIIHO TTocouBa (¢.82), ue: Ilpe3z nocieonume 2o0unu,
unmezpayusma na STEM ousatina (Science, Technology, Engineering, Mathematics) B
HAYanrHomo u npedyyunuuHomo obpazoeanue nocmass HO8U UUCKEAHUS KbM 00yuuUmenHume
napaouemu. VIHOBaTUBHOTO O0Oy4YeHHME c€ XapakTepusupa ¢ (GopMUpaHE Ha KIIOHYOBUTE
KOMIETEHTHOCTH Ha Pa3jMYHH pPaBHUINA HAa WHTETPATUBHOCT MEXIY OTACTHHTE 00JacTH Ha
STEM. BaxHo e u pa3dupaHeTo 3a HAANPEAMETHUS XapaKTep Ha KIFOYOBUTE KOMIIETCHTHOCTH
(e3mkoBa, MaTeMmaTW4ecka, JWTHTATIHA W Jp.). loBa O3Ha4aBa, 4Ye Mamemamuieckama
KomnemenmHocm TpsiOBa Ja ce pa3BHBa BHB BCAKO OOpa30OBaTETHO HANpaBJICHHE B JIETCKaTa
rpanguHa (a ¥ BBB BCeKH ydeOeH mpenmer B yuwiuine). OT JIeKiapaTHBHO MHpEJICTaBsHE Ha
3HaHUATA Tpej Jenara ce M3MCKBa mpe3 21. BeK Ja ce Ch3halie WHTErpaTHBHA IPEIMETHO-
uHpopmanroHHata obpazoBatenHa cpena (ToBa € deknapuparo mHo2o dobpe na c. 82 - 89), B
KOSITO JieraTa Ja M3CJeBaT U CaMOCTOSTENHO Jla OTKPUBAT MaTEeMAaTHYECKUTE OTHOIICHUs. B
OCHTypeHa pa3BHBAIla cpeja Jerara 3amousar ga mirpaxaar STEM ymenmsra nHa 21. Bek
(pemraBane Ha mPOOJIEMH, KOMYHHMKAIUS, KPEATUBHOCT, KPUTHYHOCT, Kojabopanus u ap.). B
TOBa OTHOIICHHWE M3YYaBaHETO HA MamemMamuxa upes unmezpupare Ha obnacture Ha STE(A)M
(Hayka, TEXHOJIOTUH, HH)XEHEPCTBO, U3KYCTBO, MAaTEMAaTHKa) C€ SIBSBA CbBPEMEHHA MEeHOeHYUs &
obpazosanuemo. ToBa MU TIO3BOJISIBA J1a OTIPEEis JUCEPTALMIOHHOTO U3CJEIBaHE KaTO OIMMUT 3a
Ch3/laBaHE Ha WHOBATHMBEH Mojel ¢ BkiIoYeHH STEM KOMIOHEHTH B CBBPEMEHHOTO
MpelyuynInInHO oOpa3oBaHUe. 3a Ch3/laBaHE Ha MoJeNa OT JOKTOpaHTa ca IMOCTaBEHU [IBE
OCHOBHH IIEJIM U ca KOHKPETU3HpaHU O 3aJaun Ha M3CJIEBAaHETO, HACOUEHHU KbM INOCTHUTaHE Ha
ues 1) Teopemuuno npoyusane, paspabomeare u anpodoupare B MpakTHUKaTa Ha UHTEPAKTUBEH,
MHTEPIUCIUIUIMHAPEH MOJIENl Ha MEeAarornyecko B3auMOJEHCTBUE ChC 6 — 7-TOAMIIHM Jela 3a
(dbopMupaHe Ha eJIeMEeHTapHHU KOJMYECTBEHU MPECTaBU U OTHOLIEHUs U mea 2). Cvzdasane Ha
uHosamueen nooxod 3a OTUNTAHE HA MHTEJIEKTyallHATa U MaTeMaThyeckara TOTOBHOCT Ha 6 - 7-
TOJUIIHUTE Jiella 3a Y4YWIMILE; OINKCBAaHE HAa WHOBATHBEH MOJXOJ 32 MaTeMaTH4YecKO
Iearoruuecko Bzaumojeiicteue ¢ geuara (1.1.5/c.68 u 2.4/ ¢.95-97 ). llenure, 3agauute u
XUIIOTE3UTE ca MPABUIHO (POPMYyIUpPAHU, aJIeKBATHU U MOCTIKUMHU B PAMKHUTE Ha U3CJIEIBAHETO.

4. IloznaBaHe Ha npodJaemMa (o6xeam Ha 6ubIUOpAPUAMA U YMEHUsL 3a YUMUPAHE)

JIOKTOpPaHTBT € MpOYyYMJI JAOCTaThbYHO Ha OpOM CICHHMaIM3UpaHU HM3JIaHHUS OT HAYYHUTE
00JIaCTH TMearoruka, IMCUXOoJIOTrHs, METOIMKa Ha 00y4eHHneTo 1o MateMaTuka. bubmuorpadusra
BiirouBa 149 3arnaBus (74 - Ha OBIATApCKH €3MK, 35 - HA PYCKH €3WK, 28 - Ha naTuHuna; 12 -
CNEKTPOHHU M3JaHUsI C UHTEPHET JOCTHI). JOKTOPaHTHT MO3HABA UCTOPHSTA U Pa3BUTHETO Ha
nejaroruyeckara, Incuxosjornyeckara ¥ MeToJMyeckarta HayKka 3a BB3IUTaHHE U O00ydyeHHe Ha
Jenarta no Maremaruka. L{4710To chabpikaHue Ha TpyJa € MOJUMHEHO Ha JIOrMuecKka JIMHUS 3a
pa3KkpHBaHe Ha OCHOBHUTE MOHSTHS Ha U3CJIEIBAHETO M TEXHUTE BPBH3KHU, BOJCIIH 10 ONHCBAHE U
anpoOupaHe Ha TEXHOJIOTUYEH aBTOPCKU Mojel. B Tekcra Ha pa3paboTkara mo30BaBaHHUATA ca
BBPXY OCHOBONOJAramyd H3CIeABaHus 1O TMpobiemMa 3a JeTCKOTO MaTeMaTH4ecko U
MO3HABATEIHO pa3BUTHE M HMHOBATMBHUTE TNOJAXOAM 3a CTUMyiIMpaHeTo uM. [lopaau
MHOTOACHEKTHOCTTa Ha IMpoOJieMaTHKaTta MMa ChAbPXKATEITHH MOBTOPEHHS M IpecKayaHe B
pa3MYHU TeMaTHYHU ToJieTa (Hamp., UHmMepaKkmueHa ObCKa — 20MOBHOCM 3a yuunuue, c.83).
TexcroBeTe ca omMcaTeNHU U M3JIMIIHO MOJPOOHHM, BEPOSITHO MOpaaW HAyYHHTE THPCEHUS Ha
JOKTOPaHTa CpeJ] MHOXKECTBOTO KIACHMYECKH W CHBPEMEHHM TEOPHUU 3a JIETCKOTO pa3BUTHE,
METOJUTE U CpelCcTBaTa 3a 00ydeHHe MO0 MaTeMaTHKa ¥ MHOTO MOHSATHUS, KOUTO JOKTOPAHTHT €
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pern 3a u3siCHABa 1MoApoOHO. MMa HAKOM TekcToBe 0e3 KOHKPETHO Mmo30BaBaHe (IUTHpaHe). 3a
APYrH MpeJroJiaraM, 4e ca HETOYCH HPEBOJ OT PYCKU e€3uK (3apad HETOYHUTE TEPMHUHHU U
HesicHU TBBpIeHus). Cpella ce HapylleH CTHJ Ha IUTUPAHETO. MMa pPElOBE OT 3arjlaBus Ha
M3TOYHUIM U JIMHKOBE KbM TAX (€.69, 71-76). TekcThT Ha pa3paboTKaTa € Ha J0OpO HAYYHO-
TEPMUHOJIOTHYHO PABHUIIIE.

5. MeTroauka Ha U3C/1eABAHETO
Meronukara Ha NEeAarorMyecko H3CIeABaHE € MpeAcTaBeHa OT M3IO0J3BaHUTE
M3CJICI0BATEIICKA METO/IH, KOMTO JOKTOPAHTBT paszneiis B Tpu rpymu (c. 99 - 104):

e eMIMPUYHH MeTOAM (TEOPETUYHO mpoyuBaHe, aHkera Nel, ankera Ne2., HabmoneHue,
oeMoHcmpayus, Oeceda, paskas, YApadcHenue U uepda; MUTAKTHUECKH EKCIIEPHMEHT,
eKCIIEPTHO JONMHWTBaHE, TECTUpPAHE), KOUTO CIOpEN PEICH3eHTa HE ca KOPEKTHO
KIacUUIUMpPAHU CIIOpE] TeopusiTa Ha METOAMTE 3a IIeJarorH4ecKd W3CIeIBaHus
(I'.buxkos, lBan lBanoB 1 11p.). TeopeTHUHOTO MIpOyUYBaHe HE € eMnupudeH Meroa. Mma
CMECBaHE Ha METOJMTE 3a IMEeJarormyecko HM3CIeIBaHE C yueOHume memoou 3a JIeTCKa
rpaguHa (a 1 Te He ca eMnupudHu). CboOpa3HO TemaTa Ha TpyAa, MOXe Ja ce Jo00aBu
Memooa Ha OUOaKmu4eckomo Mooenupane;

® CTaTHCTHYeCKH MeTOAM 32 00paboTka, cucTeMaTH3upaHe U 000011aBaHe Ha eMIIMPUIHU
JAHHU. JIECKPUNITUBHA CTaTHCTHKA, METOJ 3a IPOBEpPKa Ha HaJAEXKIHOCTTa 4pe3 aida Ha
Kponb6ax, Tect mHa MaH-YuTHM 3a paHrOBM JaHHHW 3a JIBE HE3aBHUCUMU HM3BAJIKH, U €
M3MoJI3BaH  crernuanmsupad copryep Microsoft Excel ¢ moGaBenu cratucTuuecku
(GyHKIMH.

® IONbJIHUTEJTHU METOIM: CPAaBHUTEIICH aHAJIM3 Ha TaHHUTE OT €KCIIEPUMEHTa U KOHTCHT-
aHanu3 (aHaJIM3 HAa KAYECTBEHU JIAHHU OT aHKETH U JIp).

N30panara meToauKa Ha U3CJI€BAHE MO3BOJISIBA J1a CE€ MOCTUTHAT MOCTaBEHUTE LI U J1a
ce MPOBEPAT U3AUTHATUTE XUnoTe3u. [IpunaraneTo i Boau A0 yCIEUIHO MOCTUTAHE HA LIETUTE U
pelaBaHe Ha 3aJjauuTe.

6. XapakTepucTHKA M OL[EHKA HA JUCEPTANMOHHUS TPYA

JlycepTalMOHHUAT TPYJ ChAbPKa HEOOXOJUMHUTE KOMIIOHEHTH Ha JIOKTOPCKA JAUCEPTALIUS
— Ccla3eHa € CTpyKTypaTa W M3UCKBaHMATA 3a IMPOBEXKIAHE Ha HAYYHO-INEAAroruyecko
u3cieBaHe OT TO3HM THUI. B CTPYKTYpHO OTHOIICHHME TUCEpTalUsTa Ce ChCTOU OT Y800, mpu
2nasu, U3800U, 3aKIOYeHUue, HAYYHU NPUHOCU, NYOIUKAYUU No memama Ha OUCepmayuoHHUs
mpyo, oubauoepagus, 2 dexnapayuu, NPUIOHCEHUSL.

O6embT Ha pazpadboTkaTa € 311 crpanuiu — ocHoBeH TekeT 199 cTpaHuIM ¥ TPUITIOKEHUS
B o0em 101 crpanuuu. llpunosicenusma cwhabpxkar | 1uaH-koHCHEKT, 3 monayna ¢ obmo 40
MPUIOKEHUS (TPUKA3HU CUTYallud, MOJENUPAIIN KOJMYECTBEHU OTHOIICHUS, IUIAKTHYHU
MOJBIKHU UTPH, 2 aHKETHH KapTu, oOpaszern-0jaHka HAa IbPBUYEH MPOTOKOJ 3a MOMbJIBaHE Ha
pesynrtatu 1o 7 kpurepus). ['padudaroTo ohopmiicHHE HA TUCEPTAIHOHHKS TPYJ € MHOTO A00pO
— uma 4 Tabauiy, 50 Gurypu 1 MHOXKECTBO WIIIOCTPATUBHU IIBETHU U300paKEHUS.

JlucepTallMOHHUAT TPy MPOYYBaA HJIEU M KOHIICTIIIMU Ha BOJCIIM aBTOPH B 00JacTTa Ha

IUIaKTUKaTa Ha MaTeMaTHKaTa, MpeAcTaBs W ampodupa aBTOPCKU JUAAKTUYEH MOJIEN.
OCHOBHUAT TEKCT Ha AMCEPTALMOHHUS TPYA € CTPYKTYpUpaH B mpu 2naeu. B cBoeto
TeopetuuHo u3cieasane (raaBa ['bPBA, 6 nmaparpada) 10KTOpaHTHT M3SICHABA ChCTOSHHETO Ha
mpo0ieMa 3a MaTeMaTHYecKOTO Pa3BUTHE HA JielaTa KaTo MPEACTaBs KIACUYECKH U ChBPEMEHHU
MEeJaroTUKM, KaKTO ¥ YaCTHO-METOJUYECKH aBTOPCKU MOJIEIH, HOpPMAaTUBHU 3aKOHH U Hapeaow,
y4yeOHU KHMXKU U AugakTuuHu pecypeu (1.1.4./c.60- 68), npunuunu, noaxoau u ap. BTOPA
rmaBa ,Jlu3allH Ha TeIaroru4eckoTo wu3cienBaHe® wma 7 maparpada, KOUTO oOYepTaBar
CBIIIHOCTTA W 3HAYMMOCTTA Ha U3cJenoBaTeNckus nmpodnem. DopMynupanu ca mapaMeTpuTe Ha
JMCEPTALMOHHOTO M3clieBaHe (00EKT U MpeaMeT, 2 eJN U 3aJlaui, XUIIOTE3U Ha U3CIIEIBAHETO,
JM3aifiH Ha eKCIEPUMEHTAIHOTO U3CJIE/BaHE - HHCTPYMEHTAPUYM, U MPEACTaBIHE METOJUTE 3a
MeJaroTHYecKl M3CJEeIBAHU: TMEJarorMYecKd eKCIepMMEHT B TpU eTama, aHKeTa Ha
MEearorMyecky CHelHaIMCTH, TECTOBO JMAarHOCTHIIMpPAaHE M OlieHsBaHe Ha jenara. B
eKcIepuMeHTa ydacTBaT 244 nena (pasmnpeneneHy nopaBHo no 122 nena B ekcriepuMeEHTaIHa U
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KOHTpOJIHA Tpyna) Ha BB3pacT 6 — 7 roauHu oT rpagoBere IlmoBmmuB, XackoBo, Codus.
dopmupaIusaT EKCIEPUMEHT MPOIb/KaBa eiaHa ydeOHa roauHa (cemrtemBpH, 2023 r.— Mmaii,
2024 r.). EkcniepumeHnTaiHaTa rpymna ydactsa B 17 Oposi meaarorundecku CUTYaluu OT aBTOPCKUS
TEXHOJIOTMYEH MOJeN 32 (JOpMUpaHE Ha KOJUYECTBEHU MPEACTaBH Ha Jenara. J{MIaKTUIHUST
WHCTPYMEHTApUYM Ha H3CICABAHETO ca pa3pabOTEHUTE AaBTOPCKA HWHTEPAKTUBHH WIPOBU
TEXHOJIOTUU (TUIAKTAYHU WIPH, VYIPKHEHUS C HarjJeJeH Marepual, MPEe3CHTAlUuu 3a
uHTepakTuBHa Jbcka). TPETA rnmaBa mnpenacraBs M aHaIuM3Upa pe3yaimamume  oOm
oudaKmuyecKus exkcnepumenm U OT aukemupanemo. 3a oOpaOOTKaTa W MNPEACTaBSIHE Ha
pe3yiTaTUTE ca W3MOJI3BAHM CTAaTUCTHUYSCKH MeTomu. [IpmiioskeH € codryep 3a craTHCTHUYECKA
00paboTKka Ha JaHHUTE, KAaTO Ca W3IMOJI3BAHU METOJHM KAaTO CpeJHa CTOWHOCT, CTaHIApTHO
OTKJIOHEHHE, t-TECT 3a HE3aBUCUMU M 3aBUCHUMHU M3BaAKHU U Jp. OnpeneneHa € cTaTuCTUYecKaTa
3HAYMMOCT Ha Pa3IUKUTE MEXTy KOHTPOJIHATA M eKCIIepUMEHTaHaTta rpymna. [IpaBar ce usBoau
3a e(QEeKTUBHOCTTa Ha anpoOWpaHWs WHTEPAKTUBEH TEXHOJIOTHYeH wMojaen. Hampasen e
KOJIMYECTBEH M KA4YeCTBEH aHalli3 Ha pe3YJITAaTHTE 3a IOTBbP)KJaBaHE HaA W3JAUTHATUTE
XHUIOTE31, BU3YATU3UPaH C MHOKECTBO IUarpaMH U CpaBHEHUSI.

OreHKUTE HA AUCEPTALMOHHUS TPYJ ca CUCTEMAaTU3UPAHU B S acIeKTa:

1). Ileoazozuuecku acnexkm: TlpeicTaBeHH ca WJICHUTE Ha IeAaro3uTe-KIACHIN 3a
Bp3nuTanueTo Ha aemara (M.Montecopu, C.Dpene, Pemxno memarormka u Jp.) Kato ce
aKIIEHTHpa Ha TPHUHIIMIHUTE 32 CBOOOJHOTO BB3MUTAHHE, POJIATA HA cpelaTa M M3KYCTBOTO 3a
pa3BUBaHE HA CAMOCTOSITETHOCTTA, MHTEJEKTYATHOTO pPa3BUTHE M KPEATHBHOCTTA Ha JCTETO.
[To3HaBaT ce akTyaJlHUTE HOPMATUBHHM JOKYMEHTH 3a MpeayduauiiHo obOpazoanue (3IIYO
2016; Hapemda Ne5 3a mpemyursmnmHo oOpasoBanue, 2016 r. u Ap.) W periiaMeHTH 3a
dbopMupaHe Ha KIIOYOBH KOMIIETCHTHOCTH 4Ype3 TMpWiaraHe Ha JHYHOCTHO-OPUEHTHPAH,
KOMIIETEHTHOCTEH U MHTEPAUCIUIUIMHAPEH MTOIXO0/.

2). Texnonocuuen acnekm: 3a Ch3laBaHe Ha 00pPA30BATEIHO-TEXHOJOTHUEH aBTOPCKU
MOJIeNl, JOKTOPAaHTBHT MPABHJIHO CE€ HAcOYBAa KbM TEOPETHYEH aHAIW3 Ha IEJaroru4ecKuTe
texHojoruu (rnaBa IIbpBa). CucremaTu3upa CbBPEMEHHU NEAArOTHYECKH TEXHOJOTUU U
MOJIENU 3a MPEeAyYUIUIIHO oOpa3oBaHue. OCHOBHO aHANU3Mpa TEXHOJIOTHUATAa HA MPOEKTHATa
neitHocT, wurpoBute TexHosoruu, WKT (IurutanHUTe TEXHOJIOTHHM, BHU3yalu3alus |
MHTEPAaKTUBHA IbCKa, BUPTYaJIHU JJA0OPAaTOPUU U JIp.), TEXHOJIOTUH 32 pelllaBaHe Ha MpoOIeMH U
Ka3ycH, TEXHOJIOTHS Ha M3clieloBareickara aeiHoct u ap. B (1.1.5) e uzsicHeHa Bb3MOKHOCTTA
3a OCBILECTBABAHE HA WHTEPIUCIUIUIMHAPHO, UHTETPATUBHO U MPOEKTHOOA3HpPaHO O0yUYeHUE B
JeTckara rpajuHa. 3a Bb3MOXKHHMTE MHTerpaimu Ha STEM He ce pasriexjgaT ChOTBETHHTE
paBuuma. B rmaBa Bropa MHOro moapo6HO ca pa3paboTeHH 00pa3oBaTEIHU TEXHOJIOTHH B
STEM KoHTeKcT.

3). Mamemamuxo-memoouuecku acnekm:. JIOKTOPaHTBT pa3dupa, uYe OCBEH
TUAAKTUYHUTE OCHOBHU Ha mpoueca no GEMII e BaxkHO 1a ce mO3HABAT TEOPETUUHUTE OCHOBU
MY OCHOBH - T.€. OHE3H MAaT€MATUYECKU MOHATHUSA, pelalliy U ONEepali, KOUTO 1€ CE YCBOSIBAT
OT JlellaTa Ha HUBO €JEMEHTapHM MPEACTaBU B YCIOBHATA HA MPEAMETHO-CXEMAaTUYHATa UTPOBA
JNEMHOCT M 3aTOBA HAKPATKO M3SICHSIBA MaTeMarudecku moHsATHs. OOsCHSABA MOAPOOHO METOMM,
MOXBAaTU W TPYNH AUJAKTUYHH CPEACTBA 3a ¢hopmupane Ha eleMeHmAapHu KONUYeCmeeHU
npeocmasu u omuoutenus (OGEMII). Omnuca wugenTe Ha OCHOBOIOJAralld YyXKJIECTpaHHU
meromuku (D.brexep, A.Jleymuna, A.Cromsp, 3.Jenem, KionsuHep) U OBJITapcKH METOIHIH
(E.ITeeBa, B. Muxaiinos, b.Cnupugonosa; B.Bauesa, J[.I'bnb00Ba, K.I'etoBa u ap.). Jlocrta
00CTOIHO aHaNM3Mpa poJIATa Ha UTpaTa U JUAAKTUIHUTE UTPU C MaTeMaTHYeCKa HAaCOYEHOCT.

4) Icuxonocuuecku acnekm: U3CIEABAHETO € MOJUYMHEHO Ha KOpealusTa ,00yueHue -

YMCTBEHO/KOTHUTHUBHO Pa3BUTHE Ha JienaTta““, 0COOCHO BajkHA B TO3M €Tall Ha JIETCKO pa3BUTHE
(mbpBuTE ceneM roaunu). [lo3HaBarenHaTta NEMHOCT Ha JAETETO MMa CJIOXHA CTPYKTypa OT
YMCTBEHM JEUCTBHs, OT KOMTO 3aBUCH MH3TPaXKJAHETO HA MAaTEMaTHYECKUTE IIOHATHUS.
ChabpxkaTenHara mporpama no maremaruka (Kakeo ce yuu?) € B TIpsKa 3aBUCUMOCT C
HO3HaBaTeNHaTa nporpama (Kax ce yuu u kakeu ymcmeenu Oeiicmeus ce pazsusam?) 3aToBa
JOKTOPAHTBHT MOCTaBsl M3CJIEIBAHETO CH BBPXY TEOPHHUTE 3a YMCTBEHOTO PAa3BUTHE HA YOBEKA
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(Bropa rinasa: X.IIuaxe, JI.Burorcku, J[.JlaBumos, anmnepun u Ap.) 1 OTYMTA 3HAYCHUETO HA
000CHOBaHa METOIMYECKA CHUCTEMA M POJISITa HA TIO3HABAaTEeTHATa MOTHBAIHS (C.65).

5) luaznocmuuen acnekm: TEOPETUYHO € PA3KPUT MOTEHIUAIBT HA MATEMATUUYCCKUTE
MHTErPaTUBHU UIPU U YIIPAXKHEHUs KaTO TMArHOCTHYHO CpelcTBO. Pa3paboTeHu ca mokasaTenu
U CKaJla 3a OLIEHKa Ha KOMIIETEHUMHUTE Ha Jeuara B Aapo Konuuecmeenu omuowienus..
JIMarHoCTUYHUAT UHCTPYMEHTApUYM II03BOJIABA Jla c€ JOoKaxaT xunoresure (riaasa Tpeta).

7. IlpyHOCH ¥ 3HAYHMOCT HA pa3padoTKaTa 3a HAYKAaTa U NPAKTUKATAa

[IpuHOocuTe Ha AMCEPTALIMOHHOTO M3CJIEJBAHE ca IMPEACTaBEHU OT JOKTOpaHTa B JIBE
rpymnu (TeopeTHdHu - 6 Opos U MPaKTUKOIPUIIOKHU - 4 Opost). He nmpuemam mpunoc 1. u mpuHOC
2., KOMTO Ca 3aIbJDKUTEITHH KOMIIOHEHTH Ha BCSKO IE€Jaroruvecko u3cieaBane. Bcudko
ONMCAHO B TEOPETUYHOTO u3cienBaHe B [IbpBa TIyaBa € H3BECTHO 3a IeJaroruyeckara,
MICUXOJIOTMYECKaTa U METOMYecKaTa HayKa — HAMa HOBU TEOPETUYHH MOJIENN WM 0000IIeHN s,
pa3paboTeHH OT aBTOpa. PelieH3eHThT npruema 1 0000111aBa cieAHUTE IPUHOCH B JIBE TPYIIN:

IIspBa rpyna. Hayuno-TeopeTudyHu NPUHOCH

1) Pa3paboTeHa € aBTOpPCKAa KOHICNTyalHAa paMKa 3a HWHTEPAaKTHBHO OOyYeHHE B
MpelyuynsIvIiHa Bb3pacT Ha 6 — 7-TOOUWIIHM Jela, B KOHTEKCTa Ha HOBaTa MapajurMa 3a
uHTepauciuIuimHapaoto STEAM obpa3oBanue.

2) V3BbpliiieH € aHAIW3 M CHCTEMAaTH3aIUs Ha WHTEPAUCIUIUIHHAPHUTE BIUSHHUS BBHPXY
MaTeMaTH4eCKO pa3BUTHE Ha 6-7/-TOAMIIHUTE Jela B Ipolieca Ha oOydeHue mo MaremaTHka,
oOpaszoBatenHO sAApo Konuuecmeenu omuowenus, karo ce odepraBa STEAM oOpasoBareieH
NM3aiiH Ha o0ydeHue B JeTcKaTa rpajinuHa.

Bropa rpyna. Hay4yHo-npu/10:KHU IPHUHOCH

3) OCHOBHUST HAy4HO-TIPUJIOKEH TMPUHOC € pPa3pabOTCHUST TEXHOJOTHYEH aBTOPCKU
Mogen (c. 117). Pa3kputu ca BB3MOKHOCTH J1a OCBIIECTBSABAHE HA MEXKIYIPEIMETHH BPB3KH
MEeXAYy BCHYKM O0Opa3oBaTeIHM HAMpaBiICHUS B JI€TCKaTa TIpajuHa. ABTOPCKUIT MOJEN €
CBhCTaBEH OT 3 MOJyJa:

. Mopayn 1. MHTepaucUMIUIMHAPEH TEXHOJOTWYEH MoAeNn (8 Meaarormdeckd MpUKa3HU
CUTYaIlMH C padOTHH JINCTU U UTpH, ochlnecTBsiBany STEM unrterpammsta Mat+bEJ);

*  Monayn 2. JIunaktuaau noaBMKHU urpu (2 curyaruu ¢ 10 6post urpn);

* Moayn 3. HarepmucrummHaper WKT texHnonormuen wmonen (5 memarormyecku

CUTYaIlMU C MaTeMaTu4yecka HACOUEHOCT, Ype3 MHTEPAKTHUBHA JIbCKA).

4) Pa3paboTeHO € MoApOOHO ChIbpPKAHHWE HA TEXHOJOTHYHUTE MOJIEIH 3a O0ydeHHE,
KOHTO peain3upar HsaKou uHterpanuu Ha STEAM kato:

— TMeNaroru4yeckd IMpUKa3HU CUTyallud (TEKCTOBE Ha TMPUKa3KH M 3aJaud ¢
MaTeMaTH4ecKa HaCOYEHOCT; pa0OTHU JUCTOBE C I[BETHU CXEMaTW4YHH Mojenu (3a OpoeHe,
HOMEpHUpaHe, MoIpekIaHe, ChOTHACAHE, TIOJPEkKIaHe BB BB3XO IS Pell U Ip.).

— JUTUTAHO HHTEPAKTHBHO NPUJIOKEHUE CBhC 33Ja4d BBPXY y4yeOeH aucIiei, ¢
BB3MOXKHOCTH 32 KOJIEKTHBHA, TPYIOBA UM CAMOCTOSATEIHA JICHHOCT;

5) 3a menute Ha QopMHpaIHs EKCIEPUMEHT Ca MPOBEACHH OOyJYEeHHUS HA YUUTEIH 3a
paboTa ¢ TEXHOJOTUYHUS MOJET, KOETO pedieKTUpa BbpPXY TAXHATA METOAMYECKA U JUTUTATHA
KOMIIETEHTHOCT.

JIOKTOpaHTBT mpejuiara Ha TMpakTUKa Ha JETCKUTE TpaauHu chBpemeHeH STEM
oOyuuTeNeH Mu3ailH MpU W3ydyaBaHE Ha 3HAHHS OT HampaBieHue KonuuecmeeHu omHouileHus
(obmact Ha KommeTeHTHOCT WYucna B yuunuuie). [lo-moapoOHO wmoratr fga ce u3BeAar
nocturature uHTerpanu B STE(A)M kato: 3a obnact S-Hayka mpemiara 3amo3HaBaHe U
HaOMOJIeHNe Ha MOJENTH Ha TMPHUKAa3HU CHUTYallMM, HM3CJIeIBaHE OT JellaTa W OTKpPHUBaHE Ha
MaTeMaTHYeCKU 3aKOHOMEPHOCTH, pelllaBaHe Ha Ka3yCH, M3Ka3BaHe Ha mpemmnoiiokeHus. [Ipu
obmact T-TeXHOJIOTMM: WU3MO0JI3Ba CHBPEMEHHHM TMEJarorudyecku TexHonoruu (HMeposu
mexHono2uy — JUJAKTUYHU TIOJBIKHU WIPH, MUIAAKTUYHA MaTEeMAaTHUYECKH YIPaKHEHUS);
IIpoexmnu u uzcnedosamencku mexnono2uu; Texnonocuu 3a akumeu3upane Ha meopuecmsomo,
UKT (u3mon3BaHe Ha UWHTEPAaKTHBEH Yy4eOeH IUCIUIed B MHTETPUPAHU TEAarOTHYeCcKU
cutyarun). 3a oonact E-uHkeHepUHT/IU3aiiH: OMICBa yIpakHeHUs ¢ npbuniu Ha Krousunep,
C KOHCTPYKTUBHHU TPUBI'BIHULM Ha MoHTtecopu, urpu c Jlero, mezenu u ap. [Ipu obGmact M-
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MaTeMaTHKa aKIeHThT ca Koauuecmeenume omuowenus (uucia, opoene u cpagnasame 00 10;
3anuceane Ha KOIU4ecmaa ¢ yugpu Ha Yucia, peuiaeane Ha elemMeHmapHu meKCmosu 3a0aiu 3d
cvoupane u uzeadcoawe), HO € OCBIIECTBEHA BBHTPEUIHONPEIMETHATA HMHTETPALHS C SIPO
Bennuunu (cepualiMoHHO TOApexaaHe Ha OOeKTH W mopeaHo Opoene). [IpemokeHu ca
HHTETPHUpAIU JACHHOCTH MEXJIy MaTeMaTHKa W U3KYCcTBO (APT). M300pa3sUTEIHO H3KYCTBO
(topucyBaHe Ha TpUKa3Ka), TeaTbp — TeATPATM3UPAHE YPE3 UTPHU-JAPAMATH3AIMHN HA TIPUKA3KHA U
3aJaun-IpaMaTU3aIiK, U3paboTBaHE Ha TeaTpaliHd Macku (KyKJIEH TeaTbp), My3WKa M IECHH.
Taka JOKTOpPaHTHT pemiaBa 3ajadaTa 3a MEXKAYIUCHUIUIMHAPDHOTO UWHTETPHpPaHE Ha
HanpasieHusita Mamemamuka M Bvieapcku e3uxk u aumepamypa; MaremaTuka M M3KYCTBO;
Marematuka u TexHosoruu, u Jap.

8. [Ipenenka Ha NyOJMKAIUUTE MO TUCEPTANUOHHUSA TPY

B npouenypara 3a npugobuBane Ha 0Opa3oBaTesiHa U HAyYHA CTETIEH ,,JIOKTOP TOKTOPAHT
Kern Anrenosa ydactBa ¢ 5 (meT) myOnukanuu, KOUTO ca 10 TeMaTa Ha TUCEPTALMOHHUS TPY/I.
Konusita M ca nmpunpyxeHu OT TUTYIUTE (WA ITBJIHA €JIEKTPOHHATa BEPCHs) HA ChOTBETHUTE
cOOpHHUIIM, B KOWUTO ca MyOnuKyBaHU. Bcuukym Komus ca MBIHOTEKCTOBH W UYETHUMHU.
[My6mukanuute ca aBTopcku (¢ 1 aBTop — K.AHrenosa), a e3ukbT Ha HAIMCBAHE € OBJITAPCKH
e3uk. TemaTukara, ToJlMHATa U MACTOTO Ha MTyOJWKYBaHE TI03BOJISIBAT CIECTHOTO 0000IICHHE!

— 3 nyonuxayuu ¢ coopnuyu ¢ 00K1adu om Hayunu gopymu. 1) UutepaucuuiuimHapHa
HayuHa KoHpepeHius Ha [lemarorudeckus ¢axynrer (ITY, rp. [Tnosaus); 2) Illecta HayuHO-
npakTuyecka KoH(pepeHuus ,,AKTyalTHU TIOJIUTUKHU U TIPAKTHKHA B oOpa3zoBanueTo. [IpenonaBane
U yueHe 3a pa3BuTHe Ha ymenus 3a 21. Bek™ (Ilemarornyecku kosnex ua BTY, rp. Ilnesen); 3)
JlBaHazeceTu cTyAeHTCKH HaydeH GopyM Ha [lenarorunueckus paxynrer (I1Y, rp. Ilnosaus);

— 2 nyonukayuu ¢ cnucanusn. eqHa B l'ogumnuk Ha [lemarormueckus dakynrer, YU
Slamcuit  Xumengapcku®, IlnoBmuB wm enmna mnyoOnukanus B HayyHo cnucanume Ha
[Temarornueckus dakynrer ,,Jlokropantcku nzcneasanus’, YU ,I1. Xunennapcku®, [1noBaus;

— Macmo u 200una na nyonukysame. 4 opossi — nyOnukyBanu ot [lmoBmuBcko YU
S L. Xunenmgapcku®, [lnosnue n 1 my6nukanus B [lemarorundecku xosexx Ha BTY B rp. [lnesen.
lNomunaute Ha myOnukyBane ca 2023 (aBa O6post) u 2024 (tpu Oposi), KOETO MOKa3Ba PUTMHYHA
nyOIMKaIMOHHA JIEHHOCT Ha JOoKTOopaHTta. [lybnukanuure HAMAT HUTUPAHUS KbM MOMEHTA Ha
HamucBaHe Ha peneHsusita. llpencraBenurte myOnMKalUKM yAOBIETBOPSABAT H3IIBIHEHHETO Ha
MUHUMAJHUTE HayKOMETpU4YHU u3uckBaHus no mnokaszaren . (IlyOonmukaumonna neitHoct: 50
TOYKH) [IPU MUHUMAJIHO U3UCKyeMH 30 TOYKH.

9. JIM4HO y4yacTve HA JOKTOPAHTA

CtunbT Ha u3pa3sBaHe M ChABPKAHUETO HAa MyOJIMKAMUTE U TUCEPTALUOHHUS TPYH HE
OCTaBST CbMHEHHUE B JIMYHMSI TIPUHOC Ha JOKTOpaHTa Mpu u3padorBaneTo uM. Jlnuna 3acimyra Ha
aBTOpa € CH3AAJCHUAT TEXHOJOTHYEeH MoJelN, GopMyIUpaHUTE IMOKa3aTeId Ha HU3CIIEIBAHETO,
OUNAKTUYHUS M JUArHOCTHYHUS HMHCTPYMEHTapUyM Ha u3cleaBaHeto. llpencraBenute
EMIOUPUYHU METOOM (MEeJarorMyeckd eKCIepUMEHT C Jela B JETCKM TpaJuHU; TPEeKu
HAOJIOJICHUS, aHKETH C YYHUTEIUTE) Ca MPOBEICHU C JIMYHOTO yJacTHE Ha JOKTOPAHTa, KaTo
pe3yNTaTUTE OT TSIX Ca aHATTU3UPAHU U 0000IIECHH.

10. ABTopedepar

ABTOpedepaTbT OTroBaps Ha U3MCKBaHUATa Ha [IpaBuiHHMKA 3a pPa3BUTHETO HAa
aKaJeMHYHUsl ChCTaB Ha [lnoBauBckus yHuBepcuteT ,Ilancuit Xunengapcku (IV — V; 4n.36
(1). O6embT My e 32 crpanunu. [IpefcTaBeHH ca HAKPATKO aKTyalIHOCTTa M MapaMeTpUTe Ha
JMCEPTAMOHHOTO M3CJeBaHe, HEroBaTa CTPYKTypa U OCHOBHOTO ChIbpKaHUE HA TPUTE TJIaBH.
MHOro Kparko € MpeACTaBeH aBTOPCKUAT IUJAKTUKO-TEXHOJIOTUYEH HHTErpaTWBEH MOJEN.
@dopMynupaHu ca M3BOAM U IMPHUHOCHTE Ha JAMCEPTAIMOHHOTO M3cieaBaHe. MMa cHHCBHK ¢
nyOJIMKalMUTe Ha JOKTOpaHTa. TeKcThT Ha Bceku maparpad e MHOTo KpaThK. Hsima mozoBaBaHe
Ha aBTOpHU M OubIMorpadus KbM aBTOopedepara — BEpOSITHO OPaAJU OIPaHUUEHUS 00eM.

11. Kputuunm 3a0e/1esKKkn
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— B yBO/1a € HEOOXO0 MO TTO-YOEUTETHO NPEACTaBsIHE HA aKkmyalHocmma Ha npobiaeMa u
Momueume 3a IPOBEXKIaHE Ha NeIaroruuecKoTo u3cieasane (c.7 - 8).

— B teopernunus 0630p (/1vpsa enasa) CTUIBT € ONKMCATEICH U MHOTOCIIOBEH; YECTO CE
MOBTAPSAT CMUCIIOBH 3HAYCHUS B PA3TMUHUTE aparpadu, KOETO HapylaBa JIOTHYeCKaTa JIMHHS B
tekcta. [IpencraBsnero Ha meroaukara Ha A.Jleymmuna, Mertnuna, A.CtoJisip € ¢ J0CTa HETOYHU
¢bpasu (c.40-43). HeoOxomuma € mo-rosisiMa HaydHa MPEHU3HOCT, aHAJTUYHOCT, 0000IICHOCT U
CHOTHOCHUMOCT Ha MPOYYEHUTE TEOPETUYHH MOJIETN KbM LIEINUTE HA U3CICIBAHETO U aBTOPCKHUS
TMTAKTAYEH MOJIETT.

— IlpencraBsiHeTo Ha Mmemooume Ha nedazocuyeckomo uscieosane (YBom/c.9 u rinaBa
Tpera) TpsbBa nma ce mpenmsupa cboOpa3sHO Haykata Memodonocus u Mmemoouka Ha
neoazozuyeckume uscneosanus (I'.buxkos; B.IBanos, I".Koxyxaposa u 1ip.).

— Qopmynupanemo Ha Kpumepuume U HnOKAzamenume Ha U3Cie08anemo TOpaxIa
BBIpocH. [IbpBO, B mucepTanmsaTa Te ce Ha30BaBaT Kpumepuu, a B aBTopedepara - noxazamenu.
Bropo, He Moxe na uma mokasarenu Oe3 kpurepuu U obOpaTtHo. Tyk QopmynaupaHute
Kkpumepuulnokazamenu CHBIAIAT C IbpPKABHUTE OOpa30BaTeIHHM CTAHAAPTH IO MaTeMaTHKa
(10C) 3a moarorsutenHa npeayumiuiiHa rpyna (Hapen6a NeS/TIpunoxenue 2.), onpeneneHu
ot MOH. To3u u3bop nomnexu Ha nuckycus. [lo Moe MHEHHE, KpUTEPUUTE U MOKa3aTEeIUTe Ha
TOBa W3cjenBaHe OWMXa MOTJIM Ja OTYHTAT CTENeHTa Ha pa3BuBaHe Ha STEM ymenws mpm
o0Oy4eHre C TEXHOJIOTUUTE OT TPUTE MOJIyJIa HA HHTEPAKTUBHUS TEXHOJIOTHYCH MOJIEIL.

— OTHOCHO 6u3uama, cmuna U HAY4YHUs e3uK Ha paspabomxama: 3a0ens3BaT ce
HETOYHOCTH W TpEIIKH. B TuTyrma Ha [aucepramusTa € CrpemeHo npopecHOHaTHOTO
HanpasieHue 1.3... HoMmepanusita Ha CTpaHUIMTE HA TPEIOCTABEHHSI MU ICEPTAIMOHEH TPYII €
crpemena/muncea. OCHOBHHTE YacTH Ha TpyJa HE 3alouyBaT Ha HOBa CTpaHHWIA. 3a0emsi3Ba ce
HEKOpEKTHA MareMarudecka TepMuHosiorust (nowsmue 34 uucno, 34 muoscecmeo, maprupare
Ha kpatinomo uucno (c.38); Konuuecmeena u nopeona CMoOUHOCM HA YUCIOMO; eCmeCcmeeHd
peduya om uucna; koaudecmeenu epynu (c.39); uma nacaxc ¢ Hedobpe opmyrupanu,
geposimno npesoonu uspeuenusi (c.41); nexopekmuu ewvnpocu kamo: Kos epynuuxa e no-
eonama?(c.123; ¢.137). Ima rpamatudecku Ipeinky (WieHyBaHe, )KUTEHCKH TEPMUHHU | JP.).

— OmHOCHO KOpeKmHOCmma npu yumupaxe:. TPU NOCTAa MOBECTBOBATEIHN TEKCTOBE U
HOPMAaTHBHHU JOKYMEHTH JIMIICBA [030BaBaHe Ha M3TO4YHMKa (TaaBa [Ispsa). [Ipu apyru (1.1.2.,
¢.20-22) vma TBHIHOTEKCTOBO 3aumcmearne. HeoOXomuMo e mperu3upaHe Ha OMHCAHHETO Ha
W3TOYHHULIUTE B OHOIHOrpadusTa v yChBbPIICHCTBAHE YMEHUSTA 32 IUTHPAHE.

Bbnpocu KbM qucepraHTa:

1) Ko mnpuHOMIIM Ha ONHCAHWTE AaJTePHATHBHHM memaroruku B IIespBa rmaBa (1.1.)
HaMHPAT OTPAKESHHUE B aBTOPCKHS TEXHOJIOTHYCH MOJIEH?

2. KakbB THUI MHTETPAaTUBHOCT peaju3upa MpoekTrodasupaHoto oOydenne B STEM
o0OpazoBanueTo? M3nos3BaTe ik MPOSKTHU TEXHOJOTUH BBB BalllUs TEXHOJOTHYCH MOICI?

3) Kou ca MeToaM4ecKuTe IMOXBATH 3a BB3IPUEMAHE OT 6-7-TOAUINHUTE Jela Ha
NEeUCTBHE U36adcoane ¢ ONOpa BbPXY HArjleleH KapTuHeH Mojaen? Wnroctpupaiite oTroBopa cu
ChC 3a7auara Ha c.127 oT aucepTrauuoHHUS Tpyd — bocoanyo uma degem stiya, om koumo 4 ca
ce cuynunu. Konxo ca ocmananu?

12. JImunm BrieyaTJeHNus

He mo3naBam nmuno noktopanta Ketu AnrenoBa. Brewartnenusita Mu ca dopmupaHu
camMo OT aHajK3a Ha MPeIOCTaBEHUTE MAaTepUAIM 3a PEleH3UpaHe Mo Taszu mpouenypa. Te mu
JaBaT OCHOBaHWE Ja M3rpajs MOJIOKUTEITHO OTHOIIEHHE KhbM aMOHWIUsATa Ha JAOKTOpaHTa Ja
paboTu B 006IaCTTa Ha METO/IMKATa HA OOYUYEHUETO MO MaTeMaTHKa U Ja CJe/IBa MHOBAIIMOHHUTE
mporecu. AaMupupaM pa3pabOoTeHHTe aBTOPCKH AMIAKTUYHH MOJETH, KaKTO U IOJIOKCHHUTE
YCUITUS Ha TIOKTOPAHTA MpY HATMCBAHETO Ha Ta3M pa3paboTKa ¢ TOJsIM 00eM.

13. IIpenopbKu 3a ObCII0 H3MOI3BAHE HA IMCEPTALMOHHUTE NIPUHOCH U Pe3yJITaTH
a) ucepraunonnuar tpyn Buzupa STEM kato ceBpeMeHeH MOAX0]1 B MPEIyIHIUIIHOTO
oOpazoBaHue. AKIIEHTHT Ha TOBA U3CIECIBAHE € UHMEPOUCYUNTUHAPHOCMMA U 3aTOBA CIUTAM 3a
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Hay4yHO 00OCHOBaHO B Objemie 0Opa3oBaTEIHUTE TEXHOJIOTHH Ja Ce KiIacupuImpaTr cropen
paBHHIIATa HA HHTErpanus Ha STEAM.

0) B Obmemn wu3cienBaHWs Ja ce Cha3BaT HM3UCKBAHUSATA HAa METOJOJOTHATA W
METOMKATa Ha MeAaroru4ecKuTe N3ciaeBaHus Ipu GOpMyITUpaHe Ha Kpumepuu u noKasameiu.

B) ABTOPCKHUAT TEXHOJOTMYCH MOJET Ja Ce ONTUMHU3Upa, oboratd ¥ odopMu Kato
MeyaTHO (WM €JICKTPOHHO) y4eOHO TIoMarajio B TIOMOIIL Ha CTY/ICHTU-OBICIIN ICTCKA YYUTEIU U
3a MeIarormuecKara mpaKkTuKa.

r) [lyOonukanroHHaTa qEHHOCT Ha U3CIIE0BATENS Aa C€ OPUEHTHPA KbM HAYYHH H3AaHUs
(y Hac u B uyxOunHa), pedeprupann U WHIACKCUPAHU B CBETOBHOM3BECTHH 0a3W JaHHU C HAaydHA
nHpOpMaIH.

3AK/IIOYEHHUE

JlucepTalilMOHHUAT TpPyA OTroBapss Ha W3UCKBaHUATA Ha 3akoHa 3a pa3BUTHE Ha
akagemuuHusi cbctaB B PenybOnuka buarapus (BPACPB), na [lpaBunHuka 3a mpusiarase Ha
3PACPbD u na [lpaBuiHuka 3a pa3BUTHE Ha akaJleMUYHUS CbCTaB B [IJTOBAMBCKU YHUBEPCUTET.
JlcepTallMOHHUAT TPYA ChAbPKAa HAYYHU U MPAKTUKO-TIPUIIOKHU PE3yJITaTH, KOUTO 000TaTsBar
Haykata Memoouka Ha oOyuenue no mamemamuxa (B 1eTCKaTa rpajnHa).

JlucepTallMOHHUAT TPYA TOKa3Ba, Y€ aBTOPHT MYy € MPOy4YWJ 3HAUMUTEIHA HaJTIWYHA
cCHeluaiu3upaHa JWUTepaTypa IO U3CJIeIBaHUs MpoOlieM U TNpuUTekKaBa HEOOXOAUMUTE
TEOPETUYHHM TMEJaroruuecku 3HaHUS U J00puM MaTeMaTHMYecKd KOMIIETEHIMM 10 Hay4dHa
cnenuanHoctT Memooduxka na obyuenuemo no mamemamuxa. [IpoBeIEHOTO TEOPETUUHO
u3cneaBaHe, pa3pabOTEHUSAT TEXHOJOTUYEH WHTEPAUCHUIUIMHAPEH AWJAKTUYeH MOJeNl H
anpoOHpaHeTo My upe3 MeJaroruuyeckyd eKCIEepUMEHT C rojisiMa M3BajKa, KaKTo M OTPa3eHUTE
pe3yntaTd B 5 mnyOnMKanuu T[OKa3BaT, Y€ JOKTOPAHTHT HMa KadecTBa W yMEHHUS 3a
CaMOCTOSITEIIHO MPOBEXKIaHE Ha HAy4yHO MeAarorudyecko uicieaBaHe. HampaBenute 3abenexku
Y TIPETOPHKH ca B M0J13a HA OBJEIIOTO HAYYHO pa3BUTHE HA JOKTOPAHTA.

C ornes ropeusaokKeHOTO YOeIeHO 1aBaM CBOSITA HOI0MCUM ENIHA OYeHKA 33 TIPOBEJIEHOTO
u3cleBaHe, MPEICTaBeHO OT pEeLEH3UpaHUTe MO-Tope IUCepTalMOHEeH TpyA, aBTopedepar,
MOCTUTHATH PE3YNITATU U IPUHOCH U NPednazam Ha NOYUMAEMOmMO HAYYHO HCYPU 04 RPUCHOU
oopazoeamennama u Hayuna cmeneH ,,00kmop“ Ha Keru Aron AHresjoBa B 00JacT Ha BUCIIIE
obOpazoBanue 1. Ilemarormuecku Hayku, npodecuoHanHo Hampabienue 1.3. Ilemarormka Ha
00yuYeHHUETO M0... , IOKTOpCKa mporpama Memoouka Ha 00yyeHuemo no Mamemamuxa.

19.11. 2025 r. PenenzeHT: .....ooovvvvnn. /noonuc/

Benuko TepHOBO (npod. a-p Hapunka ['bnp00Ba)
(ak. on., n. cm., ume, pamunus)
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