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[IspBOTO, KOETO TpsIOBA na ce OTOENeku, 4e JOKYMEHTUTE IPEJICTaBEHU OT JOKTOpaHTa
3aeTHO C JUCEPTAllMOHHHS TPyJd W aBropedepara, HAMBIHO OTrOBapAT Ha (OPMATHHUTE
M3HMCKBAaHUS 32 OTKPUMBAHETO Ha MoJM00HA mpouenypa. JOKTOPaHTHT HAMBJIHO OTrOoBaps Ha
BCUYKU (pOpMasHU M3HUCKBAHUS U KPUTEPUHU, MO3BOJIABAILM MY Jia 3allldTaBa JUCEPTAI[MOHEH

TPYA.

CamusT aucepTallMOHEH TPy BKIIOYBA TPU TJaBH KOXEPEHTHO W JIOTHUECKH CBBP3aHU
IIOMEXJly CH, B KOMTO H3CJeJBaHaTa INpobiieMaTHKa ce o0XBalla 0OCTOIHO, 3abI004YEHO U
nocienoarenHo. Camure OTAETHM TIJIaBU ca JoOpe OpraHu3UpaHU U CTPYKTYpUpPaHU C
naparpadu ¥ TOYKU. B TEKCTHT ca HAIMYHU U YBOJIHA U 3aKIIIOYMTENIHA YacT, KOETO NpujaBa Ha
TEKCTHT Hay4eH M M3AbPKaH BbB (JOPMAITHO M ChIBPIKATEIIHO OTHOIICHNE BU. ABTOpedepaThT
CBILIO M3ISUIO OTroBaps Ha (OpPMaIHUTE M3MCKBAaHUS M MHOIO TOYHO OTpa3siBa U3CJEIBAHUTE
po0JieMU U CTPYKTypaTa Ha AUCEepPTallMOHHUS TeKcT. KbM BCHUKO TOBa TpsiOBa /1a ce 0TOenexHu
¥ BHymwMTenHata OubOnmuorpadusi ot 234 3arnaBusi Ha AHTIMICKH W WBPUT, BKIIOYEHU B
JUCEPTAlMOHHOTO M3CJIe/IBaHe, KOETO MOKa3Ba BUCOKO HMBO Ha Oubnuorpadcka ocBe1OMEHOCT
[0 U3cle/BaHara rnpoodiemMaruka. ABTOPbT UMa U TPU HAyYHH MYOJMKAIlMU HA aHTJIUICKH €3UK
10 TeMaTa Ha JUCcepTalusiTa.

[IpaBu M3KITIOYUTENHO AOOPO BIEYATICHHE W TOBA, Y€ B PAMKHUTE Ha ISUIOTO M3CIEABaHE, a
CHOTBETHO M BBB BCSAKA OTJENIHA IJIaBa MMa SICHO U OTYETIMBO OYepTaHU U 000cOOEHU OOEKT,
MpeIMeT, M3IMOJI3BaHN METOAM, 3aJaud U IENId, C KOETO TUCEPTAIMOHHHUAT TEKCT MPHI00HBa
JOI'BJIHUTENIHA HAYYHO-U3CIEA0BATENICKA CTOMHOCT, CBbpP3aHa ChC SICHOTA HAa ChIBPKAHUETO,
oopMeHOCTTa B M3JIOKEHHETO U (hOpMaTHO-JIOrHYecKara CTpykTypa. Hamuyna e cbiio Taka,
KaKTO Bede oTOensa3axMe, KOXEPEHTHOCT U MOCIEeI0BAaTeIHOCT B M3JI0KEHUETO U PA3BUTUETO HA
TE3UTE B UBJIOKEHHETO, KAKTO B PAMKUTE Ha BCAKA OT TPUTE IJAaBH HA TEKCTa, TakKa M MEXIY
TpUTE OTMEJIHM TJIaBU. TOBa MpHaaBa Ha U3CJIEIBAHETO LSUIOCTEH, 3aBbPILICH U Hay4yeH Bul. [Ipu
dhopMyTupaHETO HA TE3UTE aBTOPHT MOKA3Ba MIUPOKHU U 3abJIOOUYCHH MO3HAHUS B U3CIIEBaHATA
npoOieMaTuka, a CbIIO Taka W Jo0pa HIEHHO-KOHIENTyaldHa H MPAKTHKO-TPUIOKHA



OpPHMEHTALMs, W3pa3sBallld Cce B KOHIEHTPUpaHE BBPXY Hail-akTyanHaTa WHpOpMAIMs IO
npobJIeMHTEe, KOUTO U3CIIEBA.

B ysoonama wacm mnoapoOGHO ce ouepTaBaT OCHOBHHMTE HACOKM Ha M3CJIEBAHETO: LE,
npeaMer, oOeKT, MeTonu, XHunore3u U T.H. IlpaBu Bmeuatienue, 4ye Ta3u 4vact (opmanHo-
JIOTUYECKH € MHOTO J00pe CTPYKTypupaHa U chabpxarenHa. Bcuuko ToBa neMoHCTpupa 100pa
MHGOPMHUPAHOCT ¥ MOATOTBEHOCT HAa aBTOpa IO HM3cieABaHara npobiemaruka. Camara yBoJgHA
YacT KOHLENTYaJIHO W MJEHHO MHOTO 100pe Cce BIUCBA WHTPOAYKTHBHO KBbM H3JIOKEHHUETO
HAJIUYHO B TPUTE IJIaBH.

[TepBa rnaBa Quuocogusa na obpazosanuemo 6 OuSUMAIHAMA enoxd, Ce SBsiBa KaKTO
BBBE/IUTEIIHA, TaKa W C HAW-TEOPETHYECH M KOHIENTYaJeH XapakTep B PaMKUTE Ha LSJIOTO
IMCEPTAlMOHHO W3JIOKEeHHE. M3KIIOUMTeNHO HMHTEpeCHO B Ta3u IJlaBa € M3CJIEBAHETO Ha
BIIMSIHUETO HA IUTHTATHUTE CHhBPEMEHHH TEXHOJIOTUU BBPXY MPOTHYAHETO Ha y4eOHHUs Mpolec,
Kacaelio CaMHTe ,,eMHCTEeMOJIOTHYHH OCHOBH Ha oOpa3zoBaHuero”. ToBa 1aBa BH3MOXHOCT Ha
aBTOpa Jla M3rpaJy MHTEpECHa COOCTBEHA KOHIIENITyaJlHA OCHOBA 3a pOJSATAa Ha JUTHTAHATA
relaroruka npu oO0y4eHHeTo 10 MaTeMaTHKa cpell MallMHCTBeHUTe oOuHocTH. OTnens ce u
CIIEIIAJTHO BHUMAaHUE BHPXY HEOOXOAMMOCTTA OT M3TPaXKIaHe Ha JUTHUTATHU KOMIETEHTHOCTH
KaTo HEOOXOIMMO YCJIOBHE 3a YCIEIIHOTO OOy4eHHe, pa3sBUTHE U peaju3auus Ha
MPEJCTaBUTEIINTE HA CHOTBETHUTE MAIIMHCTBEHN OOIIHOCTH, C OCOOCH aKIEHT BbPXY Bpb3KaTa
MEXIy ,JATHTa]HATa T[eJarorika H O00pa30BaTETHOTO pPAaBEHCTBO® B YCIOBHATAa Ha
MYJTHKYJITYPATHOCT ¥ MAJIIMHCTBEHM OOITHOCTH. B pamMkuTe Ha Ta3W TjaBa ce OTYHTA, Ye
JTUTUTATHUTE TEXHOJIOTHH Ca MOBEUYEe OT YHCTO TEXHHUUYECKO CPEJICTBO B Mpolieca Ha 00y4YEeHHUETO,
ThI KaTO Te OKa3BaT KOMIUIEKCHO BIIMSHHUE BBbPXY Mpolleca Ha MpUA0OMBaHE Ha HOBU 3HAHUS,
BB3JICHCTBAlKN JIOMBIHUTEIIHO U BBPXY CAMUTE KOIHUTUBHHM (DYHKIMH, NMPHIABAalKU C TOBa
HOBH CHelIM(PUKH 1 M3MEpPEHHsI Ha 00pa30BaHUETO B KOHTEKCTA Ha ChBPEMEHHOCTTA.

Bropa rnaBa Creyuguxkama nma mamemamuueckomo o0pazosanue 6 OucumaniHama epa,
u3cieBa 3a1bJI00YeHO (PUIOCO(CKUTE, METOAOJIOTHYECKUTE U TEJarorMuecKuTe acleKTH MpH
o0y4eHHeTO M0 MaTeMaTHKa B KOHTEKCTa Ha ChBpEMEHHaTa AWTHTaidu3auus. B Hadamoro Ha
rjlaBaTa ce MpoBeXk/1a HHTEPECeH UCTOPUKO-(puaocodcku aHanu3, BKIKOYBAIL U3CIIEABAHE BHPXY
¢unocopusTa Ha MaTemMarukata. B Tasu HavamHa yacT Ha BTOpa IJlaBa CE€ OCBHILECTBABA U
Iperjesl Ha HSAKOW OT Hal-OCHOBHUTE (PUIOCOPCKH IIKOIM aHTaKUpaHU C MpoOJIeMHUTE Ha
MaTemaTHukaTa: ,,JUIATOHU3bM, (POPMATU3bM, JIOTULU3bM, KOHCTPYKTUBU3BM, UHTYUI[MOHU3BM,
COIMAJICH KOHCTPYKTHBU3BM M KBazuemnupusbm’ . HTepeceH W 0CcOOCHO IIEHEH € aKIEHTHT
BbPXY BpB3KaTa MEXIy ,a0CTPaKTHOTO MaTeMaTHMYecKo MHCIeHe” U crheuudukute Ha
JTUTUTATHOTO OOyUYEHHUE.

OcHoBeH mpobiieM BBB BTOpa TIjlaBa c€ SBABA ,,HAIPEKEHUETO MEXKIY KIAaCHUECKUTE
TPAJUIIMOHHA TOAXOAM NpU OOYyYEeHHETO II0 MaTeMaTHKa M CBBPEMEHHHUTE JIUTHUTAIHU
TEXHOJIOTMH U3IOJI3BAaHU B TOBA OTHOIIEHHE. OTuuTa ce, 4e TPaJuLIMOHHOTO U NHOBaTUBHOTO B



cllydas MOrat Jia BJ€3HAT B MOJIE3HO B3aUMOJICHCTBUE U Ja CE€ ChUETaAT MOMEXKIY CH, C KOETO
00pa30BaTETHUAT MPOLEC MTPOTHYA ISITIOCTHO, KOMITJIEKCHO H 3a8IBJIOOYEHO.

CHGI_[I/I(i)I/I‘IHOTO 3a Tasu TIjaBa €, 4€ B HCA C€ OCBUICCTBABA HWHTCIpanuAaATa ,,MCKIY
(bl/IJ'IOCO(i)I/IHTa Ha MaT€MaTHKaTa, JururajHaTra rneJaroruka 1 MareMaTu4eCcKoTo 06pa3OBaHI/Ie”, C
KOCTO B HEA CC O6XBaH_[a " pasrjicikiaa HpO6HeMaTI/IKa C HHTCPANCHUIIIIMHAPECH XapaKTEP, OT €AHA
CTpaHa, a, OT Apyra CTpaHa, Td OCBbUICCTBABA MEAMAlHATA MCKAY IIbpBaTa IjlaBa, uMalia I10-
TCOPCTUUCCKA W KOHICIITyaJlHa HACOYCHOCT MW TpeTaTa IJlaBa, HMalla I[MO-IPAKTHYCCKU,
CMITUPUYCCKH U IIPUIIOKCH XapaKTep.

Tpera rnaBa [llpakmuuecku acnekmu HA Mamemamuieckomo o00pazoeanue, KaKTO Beue
oTOesi3axMe, € C MPaKTHUECKa, MPIWIOKHA U EMITUPUUYECKA HACOUYCHOCT. TS yCIenrHo 3aBbpIiBa
B IIPWJIOKEH TUIAH MJICUTE PAa3BUTH B NMPEIXOJHUTE ABE r1aBu. KakTo oTOENsI3Ba aBTOpa B CBOS
aBTropedepar Ts € ,,IOCBETEHA HAa MPHJIAraHeTO HA JIUTUTATHOTO 00y4YeHHUE 10 MaTeMaTHKa Cpejl
OoenyuHckuTe ydyeHuuu B M3paen”. B Tasu rmaBa ce mpaBU W U3KIIOYUTEIHO HHTEPECHO
U3cleIBaHe, OTHACSIIO c€ KbM ClIeHU(UKHUTE MPU MPUIATaHETO U OTYUTAHETO HA PE3yNTATUTE U
e(heKTUBHOCTTA B Ipolleca Ha MPOBEXKIAaHE HA MATEMaTHYECKOTO 0Opa3oBaHHE IOCPEICTBOM
MaTeMaTHuecKara MrpoBa cucrtema ,,Kangaroo* B KauecTBOTO ¥ Ha IUTHUTAJICH WHCTPYMEHT.
Ta3u T7aBa BKIIFOYBA M WMHTEPECHHU IPEMOPHKH 32 OBJICIICTO Pa3BUTHE HAa 0Opa30BaTEITHUTE
MPaKTUKU B M3CIEABaHATa 00JacT — OOYYEHHETO M0 MaTeMaTHKa W MaTeMaTh4yecKaTra UrpoBa
cucrema ,,Kangaroo®.

B 3akawouenuemo cpmo Taka ce OTYMTAT AJCKBATHO M NPEHU3HO pE3YNTaTHTE OT
MIPOBEICHOTO JTUCEPTAIIMOHHO M3CIeIBaHe Ha TpolieMaThKaTa. ABTOPBT CHBCEM KOPEKTHO H
MPaBUIHO OTYUTA, Y€ ,,JUTUTATHOTO OOy4deHue TpsiOBa 1a ce KOMOWHHUpA C TPaJAWIIMOHHUTE
¢opmu Ha npenogaBaHe”. ChueTaBaHETO HA KJIACHYECKUTE TPAJAMLMOHHU (GOpMHU Ha oOyueHue
ChC ChbBPEMEHHUTE WHOBATHBHH JUTUTAIHHU TEXHOJOTHH M TEXHOJIIOTUYHHU CPENICTBA, OE3CIIOPHO
NpaBU y4eOHMS MpPOLEC ISUIOCTEH U IBJIHOLEHEH. ABTOPBT B aBTOpedepaThT CH CHOJENs, 4e
”Cnopen A0kjgaa Ha MUHHCTEPCTBOTO Ha 0Opa3oBaHMETO Ha V3paen QuruTanu3anusaTa HOCU
3HAYUTEIHU TPEIUMCTBA, BKIIOUMTETHO IOBEYE BpeMe 3a MHIMBHIYyadHa paboTa MEXIY
YUUTENS M yYEHHIIMTE, HaMaJliBaHE Ha Pa3XOJUTe 3a MEeYaTHU MaTepualid, Bb3MOXKHOCT 3a
TEKYIIO OHJIAIH OIICHSBaHEe, HENMPEKbCHATO IPOCIEIsiBaHE Ha Hampexbka W HaMallsiBaHE Ha
oTmajanero ot ywwmie’. B cimydas u3paenckata oOpazoBareiiHa WHMUIIMATHBA ,JlamTom 3a
BCSAKO JeTe ce OKa3Ba M3KIIOYUTENTHO aKTyajlHa, aJeKBaTHA M TOJe3Ha C Orjiej] IeTUTe Ha
00pa30BaHMETO W YCIIENIHOCTTA B MPOBEXJAaHE HAa OOYyYEHHETO 10 MaTeMaTHKa Ha OeTyMHCKH
yueHunu B M3paen.

ABTOPBT CKpPOMHO M TIECTEITUBO U30pOsiBA TPUTE CU HMPUHOCHU MOMeEHmA BHB BpPb3Ka C
MIPOBEJIEHOTO OT HEro JWCepTallMOHHO wu3cienBaHe. IIbpBoTO, KOETO TOW Tmpennara e
WHOBAaTHBHOCTTA HA BU3UATA CH B MIPHJIATAaHETO HA TUTHTAITHATA MMEJAarOrMKa U MHTEPAKTHBHHUTE
MOAXO0JIM TIPU 0OYYEHHUETO 10 MaTeMaTHKa. BTOPUSAT MPUHOCEH MOMEHT Ce€ OTHACS /10 3HaYMMara
ponsi Ha reiimMudukanuiaTa B 0OOy4eHHETO TO MaTreMaTuka. TpeTHSIT CBOW MPUHOC aBTOPBT



CBBP3Ba C KOpEeIaLusiTa MEX]y ,,U3[10J3BaHETO HA JIUTMTAIHU TEXHOJIOIMU U MOBUIIABAHETO HA
yCIEBaeMOCTTa 10 MaTeMaTHKa B HHTEPKYJITYpHa 0Opa3oBaTeHa cpena’.

BbB BpB3Ka ¢ MO-TOPHOTO M3JI0XKEHHE, L€ HAIIPABUM AOI'BIHUTEIHO U KPATBK KPUTHUYECKU
aHaJM3 Ha JUCEPTALMOHHUAT TPYA Ha TOKTOpaHT XaHHaH A0y ®Ppux.

1.AKTyaJIHOCT Ha TeMaTa

Temara Ha AUCCPTAIUMOHHUA TPY/ € USKIIIOYUTCIIHO dKTyaJlHa U PCJICBAHTHA IO OTHOICHUC Ha
TEHJICHIIMMTE HAJIMYHH B ChbBPEeMEHHUTE (HOpMU Ha 0Opa3zoBaHHME M OOY4YCHHE 1O PA3THYHH
IUCIUIUIMHU. B ciydast o0ydeHHeTo 1mo MaTeMaTHKa € BbB (OKyca Ha M3CIIEABAHETO, KOETO IO
MIPaBH MHTEPECHO W IIEHHO, Thil KaTO MareMaTHKaTa TPaJIWIMOHHO € €Ha OT HAl-TPYJAHUTE 3a
yCBOSIBAHE AMCLUMIUIMHU OT ydeHuuute. OOydeHuEe MO MareMaTHKa aKTUBHO BKIIIOYBAIIO
CBhBPEMCHHUTE JUTUTAITHH U 00pPa30BaTEIIHU TEXHOJIOTHH, € O€3CIIOPHO CEpUO3HA TeMa, KOSTO B
HACTOSIIOTO H3CIeBaHE € OOXBaHATa B pPA3JIMYHM AacleKTH M aHaIM3UpaHa JOCTATHYHO
3apJI00YEHO M ChABPKaTeNHO. JIOKTOpaHTa B M3CIIEABAHETO CH 3aIBJIOOYCHO M KOMIIETEHTHO
dopMmynHMpa W TOCTaBI peAulia BBIPOcH W (opMmyiupa NpoOIEeMHH TMOJETa, THPCEHKH H
CbOTBCTHH AaJICKBATHU PCUICHHSA BBB BPb3Ka C TAX. C ToBa Temara 6I/IBa 3HaYnuMa C OIJIe[q
TEH/ICHIIUUTE HAJMYHU B Pa3BUTHUETO HA 0OPA30BATEIIHUTE METOIHU U MOAXOJH B ChBPEMEHHOTO
OO0IIECTBO, CHITHO 3aBUCUMO OT JUTUTATHUTE TEXHOJOTHH U MHOBAIMK. TOBa pUIaBa Ha TPYIbT
3HAYMTEIHA M3CIIE0BATENICKa IUPOTa U 00XBAT OT MPOOJIEMH, KAKTO U OOraTto ChIbpKAHUE OT
UJCHU, ChYCTAHM C KOMIICTCHTHO IIPOBEICHH aHAIW3M B KOHTCKCTa Ha €JHO IIMPOKO H
WHTEPAUCIUIUIMHAPHOTO TEMAaTUYHO Tojie. Bbopeku pa3sHooOpa3HOTO M OOratoTo HMACHHO
CbAbpPKaHUEC U [MUPOKUAT TEMATHYCH O6XBaT, B JUCCPTAMOHHUAT TPyd Ca HaIUIe
KOXEPEHTHOCT M Jo0pa JIoTHYecka CTPYKTypa, C KOETO TEKCTHT MPUAOOMBA 3aBBPIICH W
LSATIOCTEH BUJ.

2.CTpyKTYypHO-JI0rn4ecka u ¢popmaana crpana

Kakto Beue orOens3axme, BBIPEKH CpPaBHUTETHO IIUPOKHUIT TEMAaTHUeH O0OXBaT W
MHOT000pa3ueTo Ha npobiieMaThkaTa, BKIIOYEHH B HM3CIEABAHETO, TO MMa JI0Ope H3rpajieHa
(dbopmasiHa U ToTUYecKa CTPYKTypa U MOJIPEACHOCT, C SICHO M3pa3eHU U 000COOEHU YacTU: YBO/I,
TPH TJaBU C A00pe CTPYKTypUpaHU U 000COOEHH BBHB (POPMATHO-IOTHUECKO U ChABPIKATEIHO-
UJCHHO OTHOIIEHWE TMaparpadu, MeXAy KOWTO HMa IUIABEH TIPEXOJl, W 3aKIIFOYCHUE.
N3noxkeHneTo 1o TiaBy BKJIIOYBA TUIABEH TEMATHUYEH MCTOPUUYECKU MPEXO0J] OTKHM aHTUYHOCTTA
KbM TIOBJIIMSHUTE WM OMpEICNIEHUTE OT AWTHTANu3anuara GopMH M MOJETM Ha MOJAEPHOTO
o0pa3oBaHMe XapaKTEPHHU 32 ChBPEMEHHOCTTA.

3. aeiiHO-ChABPAKATEIHA CTPAHA

OTuuTallkiu NIMPOKOTO MHTEPAUCHUILIMHAPHO TEMAaTUYHO M3CIIEI0BATENICKO MoJje, TpsiOBa aa ce
oT0enexu, 4e UAECWHOTO ChIbpXKaHHEe € OoraTo, MHOTOACHEeKTHO M pa3HooOpazHo. Mexny
OTJETHUTE YacTH Ha OOraToTo UACHHO ChIBbpPKAHUE € HAIMYHA J00pa JOrHuecKa B3auMOBpPb3Ka



U KOXEpPEHTHOCT. BbB Bpb3Kka ¢ BCHUYKO TOBa, B TEKCTHT MpoJiMYaBa JOOPOTO MO3HABaHE Ha
HCTOPHSTA HAa Pa3BUTHE Ha 00pa3oBaHKETO (B Cilydasl M0 MaTeMaTHKa), KAKTO U Ha CHEIU(PUKUTE
Ha TOBa OOy4YeHHE B KOHTEKCTa Ha CBhBpPEMEHHATa 0 TrojsiMa CTENeH UTHTaJIu3upaHa
obpa3zoBatenHara cpepa. ChII0 Taka Ha MeCTa B TEKCTa MMa WHTEPECHU IICHUXOJIIOTUYECKU
aHaJIM31, Kacaellld HarjJacuTe U OTHOIICHUETO Ha OeyMHCKUTE YUeHUIM B M3paen kbM mpoiieca
Ha TperoiaBaHe Ha MaTeMaTHKa.

4.AHOBATUBHOCT U IPUHOCHU MOMEHTH

TexcTpT B CbABPKATCIHO H PII[CﬁHO OTHOHICHHUC IIPUTCKaBa OPHUIMHAJIHOCT W HOCH
HU3CJICAOBATCIICKU IIPUHOC 110 OTHOWICHUC Ha H3CJICABaHaTa HpO6JIeMaTI/IKa. CamMusr aBTOp
BHUMATCIIHO, KOPCKTHO U PCIICBAHTHO OTYUTA IMPHUHOCHUTC MOMCHTH B M3CICABAHCTO CH. ITo
BBIIPOCAa MOKEM J1a 0TOEIIEKUM CIICOHOTO:

4.1. OcHoBHaTa M3CIEAOBATENICKA Te€3a, OTHACSAIIA CE IO 3HAYMMAaTa POoJisi Ha TEXHOJIOTHHUTE B
METOJIUTE Ha ChBpEMEHHATa 00pa30BaTeIHA CHUCTEMA, Kacaella KOHKPETHO B ciIy4asi 00y4eHUETO
0 MaTeMaTHKa B MYJITHKYITYpHA Cpe/ia, MO-CICIHATHO cpel OeAynHCKUTe yaeHunu B U3paer,
¢ 100pe pa3BUTa M 3alUTCHA.

4.2. OcHoBHaTa H3CIENOBATEICKAa IIEN1 HAa TEKCTa, OTHACSIIA C€ KbM BB3MOXKHOCTTA 32
NpeaACTaBAHC U MNPCHOJABAHC HA MATCMATHKATa MOCPCACTBOM AWUIMTAJIHUTC TCXHOJIOIWMH, KATO
MHTEPECCH U JOCTBIIEH 3a BCHUKHU IpenMeT, € 1o0pe o0ocHOBaHA. B cirydast W3mon3BaHeTo Ha
TEXHOJIOTUUTE B KOHTEKCTa Ha JUTUTAJIHATa [eJaroruka € CBbp3aHo Mpeau BCUYKO ChC CHIIEH
aKLEHT BbpXy yeOcaiita Kangaroo.

4.3. Karo xumore3a B TEKCTa CTOU naeATa 3a IHOJOXHUTCIIHATA POJIA Ha TCXHOJOIMHUTEC B
mporneca Ha o6yquI/Ie, BBB BPB3Ka € KOCTO C€ YCTAHOBsABA U CbOTBETCTBUC MCIKAY CTCIICHTA HA
H3MO0J3BAHEC Ha CBBPEMCHHUTC JUIHMTAIHU TEXHOJOIMHU M CTCIICHTA Ha YCBOMMOCT Ha
npenoaaBaHuA MaTCpral.

4.4, I[I/IcepTaLII/IOHHI/IHT TpyAd OTYHUTA 3HAYMMOCTTA HaA TMPHIIOKCHHUETO Ha JUIATAJIHATa
neaaroruka B 06y‘~ICHI/IeTO 10 MaT€MaTuKa.

4.5. Otunra ce ponsiTa Ha reMU(HUKANUATa B ChBPEMEHHATa IWTHTAlHA IEAAaroruka KaTo
3HaYMM (aKTOp 3a YCIICITHOTO MIPOBEXJaHe Ha 00Pa30BAHUETO MO0 MaTeMaTHKa.

4.6. OtunTa ce mpsKara Bpb3Ka MEXIy H3IMOJI3BAHETO HA JUTUTATHUTE TEXHOJOTHH B IpoIeca
Ha oOydeHHe M0 MaTeMaTuKa, M MO-BUCOKHTE pEe3yNTaTd B YCBOMMOCTTA Ha MPENOJaBaHMs
Marepuai o MaTeMaTHKa, OT CTpaHa Ha YYEHULINTE.

5. Ilpennopbku

KakTo BBB BCEKHM IUCEpPTAIMOHEH TPy, Taka U B HACTOSIIHUAT, BOJCIIUTE TE3W HA aBTOpa
O0mxa MOTJIM Aa OBJAT JOIMBIHUTETHO MPEIU3UPaHH, PA3IIMPEHU U 3abJIO0OYCHH, C KOETO Ja Ce



MOCTUTAT OIlEe MO-J00pU M MHOBAaTUBHHU pPE3yJTaTH, KOETO Ja JOBele U 10 MyOJIIMKyBaHE Ha
ISUTOCTHO MOHOTpaU4HO M3CIeIBaHe M0 MpodieMaTuKara.

W3K1104MTEeTHO LIEHEH B IMCEPTAlMOHHUS Tpya € GOoKychT BpXy yeOcaiita Kangaroo, HO BB
BpBb3Ka C H3IOJI3BAHETO HA TEXHOJIOTMYECKH CpEeACTBAa B IIpOLEca Ha IPOBEKIAHETO Ha
JOUTUTAIHATa MeJaroruka, ouxa MOTJM Jia ce BKIIIOYAT U IPYrd MOJO0OHM AUTUTAIIHU CPE/ICTBA U
TEXHOJIOTUH, BKJIIOUUTEIHO U Hali-HOBUTE 00pa30BaTEHU MPO(UIN HA U3KYCTBEHHS MHTEIEKT,
C KOETO MPOIEChT Ha MpernoiaBane 61 OuII OIlle MO-IIbIHOLEHEH U M0-YCIEIIEH.

5.3ak/04eHnue

B cBosiTa ISIIOCTHOCT TEKCTHT Mpeiara HOBH M3CIICIOBATEIICKU MIEPCIIEKTUBY B 00J1aCTTa Ha
NPEroIaBaHeTO Ha MAaTeMaTHKa Ha YUYCHHUIIH, C KOSTO IMOCTHTra U CBOST OE3CHOPEH TEOPETHYCH U
NPaKTUYECKH MPUHOC. Bb3 OCHOBa Ha BCHYKO TOBa YOCICHO MPENopbhbYBaM Ha JIOKTOPAHT
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First, it should be noted that the documents submitted by the doctoral candidate, along with the
dissertation and the abstract, fully comply with the formal requirements for initiating this
procedure. The doctoral candidate entirely meets all formal requirements and criteria allowing
him to defend a doctoral dissertation.

The dissertation itself includes three chapters that are coherently and logically interconnected, in
which the researched issues are covered comprehensively, deeply, and consistently. The
individual chapters are well-organized and structured into paragraphs and subsections. The text
contains both an introduction and a conclusion, which gives it a scientific appearance that is
sound in both formal and substantive terms. The abstract also fully complies with formal
requirements and very accurately reflects the researched problems and the structure of the
dissertation text. In addition to all this, the impressive bibliography of 234 titles in English and
Hebrew included in the dissertation study must be noted, demonstrating a high level of
bibliographic awareness regarding the researched issues. The author also has three scientific
publications in English on the topic of the dissertation.

It makes an exceptionally good impression that within the framework of the entire study, and
accordingly in each individual chapter, there are clearly and distinctly outlined and separated
object, subject, methods used, tasks, and goals. This lends the dissertation text additional
scientific and research value related to clarity of content, formatting of the presentation, and
formal-logical structure. There is also, as already noted, coherence and consistency in the
presentation and development of the theses, both within each of the three chapters of the text and
between the three separate chapters. This gives the study a complete, finished, and scientific
appearance. When formulating the theses, the author demonstrates broad and profound
knowledge of the researched issues, as well as a good ideological-conceptual and practical-
applied orientation, expressed in concentrating on the most current information regarding the
problems he investigates.

In the introduction, the main directions of the research are outlined in detail: goal, subject,
object, methods, hypotheses, etc. It is noteworthy that this part is formally and logically very
well structured and substantive. All this demonstrates that the author is well-informed and
prepared regarding the researched issues. The introductory part itself fits conceptually and
ideologically very well as an introduction to the presentation available in the three chapters.

Chapter One, Philosophy of Education in the Digital Age, serves as both an introduction and has
the most theoretical and conceptual character within the entire dissertation presentation.
Exceptionally interesting in this chapter is the study of the influence of contemporary digital
technologies on the educational process, concerning the very "epistemological foundations of
education.” This enables the author to build an interesting conceptual foundation of his own



regarding the role of digital pedagogy in mathematics education among minority communities.
Special attention is also paid to the need to build digital competences as a necessary condition for
the successful education, development, and realization of representatives of the respective
minority communities, with a special emphasis on the connection between "digital pedagogy and
educational equality” in conditions of multiculturalism and minority communities. Within this
chapter, it is recognized that digital technologies are more than a purely technical means in the
learning process, as they exert a complex influence on the process of acquiring new knowledge,
additionally affecting the cognitive functions themselves, thereby giving new specific
dimensions and characteristics to education in the context of modernity.

Chapter Two, The Specifics of Mathematics Education in the Digital Era, thoroughly examines
the philosophical, methodological, and pedagogical aspects of teaching mathematics in the
context of contemporary digitalization. At the beginning of the chapter, an interesting historical-
philosophical analysis is conducted, including research into the philosophy of mathematics. In
this initial part of the second chapter, an overview is also provided of some of the most
fundamental philosophical schools engaged with the problems of mathematics: "Platonism,
formalism, logicism, constructivism, intuitionism, social constructivism, and quasi-empiricism."
The emphasis on the connection between "abstract mathematical thinking" and the specifics of
digital learning is interesting and particularly valuable.

The main problem in Chapter Two is the “tension” between classical traditional approaches to
mathematics education and contemporary digital technologies used in this regard. It is noted that
the traditional and the innovative in this case can enter into a useful interaction and combine with
each other, allowing the educational process to proceed in a comprehensive, complex, and
profound manner. What is specific to this chapter is that it integrates "philosophy of
mathematics, digital pedagogy, and mathematics education,” thereby encompassing and
examining issues of an interdisciplinary nature, on one hand, while on the other hand, it mediates
between the first chapter, which has a more theoretical and conceptual focus, and the third
chapter, which has a more practical, empirical, and applied character.

Chapter Three, Practical Aspects of Mathematics Education, as already noted, has a practical,
applied, and empirical focus. It successfully completes, in an applied manner, the ideas
developed in the previous two chapters. As the author notes in his abstract, it is "dedicated to the
application of digital mathematics education among Bedouin students in Israel.”" This chapter
also presents an exceptionally interesting study relating to the specifics of applying and
measuring the results and efficiency in the process of conducting mathematics education through
the "Kangaroo" mathematical game system as a digital tool. This chapter also includes
interesting recommendations for the future development of educational practices in the
researched area — mathematics education and the "Kangaroo" mathematical game system.

In the Conclusion, the results of the conducted dissertation research on the issues are also
adequately and precisely reported. The author quite correctly and properly notes that "digital
learning must be combined with traditional forms of teaching.”" Combining classical traditional
forms of education with contemporary innovative digital technologies and technological tools
undoubtedly makes the educational process comprehensive and fulfilling. In his abstract, the
author shares that "According to a report by the Ministry of Education of Israel, digitalization
brings significant advantages, including more time for individual work between the teacher and
students, reduction of costs for printed materials, the possibility for ongoing online assessment,



continuous progress tracking, and reduction of school dropout rates.” In this case, the Israeli
educational initiative "A Laptop for Every Child" proves to be exceptionally relevant,
appropriate, and useful in view of the goals of education and success in conducting mathematics
education for Bedouin students in Israel.

The author modestly and sparingly lists his three contributing points in connection with the
dissertation research he conducted. The first point he proposes is the innovativeness of his vision
in applying digital pedagogy and interactive approaches in mathematics education. The second
contributing point relates to the significant role of gamification in mathematics education. The
author connects his third contribution with the correlation between "the use of digital
technologies and the increase in mathematical achievement in an intercultural educational
environment”.

In connection with the above presentation, we will additionally make a brief critical analysis of
the dissertation work of doctoral candidate Hannan Abu Frih.

1. Relevance of the Topic

The topic of the dissertation is exceptionally current and relevant to the trends present in modern
forms of education and training across various disciplines. In this case, mathematics education is
the focus of the study, which makes it interesting and valuable, as mathematics is traditionally
one of the most difficult disciplines for students to master. Mathematics education that actively
incorporates modern digital and educational technologies is undoubtedly a serious topic, which
in the present study is covered in various aspects and analyzed with sufficient depth and
substance. In his research, the doctoral candidate thoroughly and competently formulates and
raises a number of questions and outlines problem areas, seeking appropriate and adequate
solutions for them. This makes the topic significant given the trends present in the development
of educational methods and approaches in modern society, which is heavily dependent on digital
technologies and innovations. This gives the work considerable research breadth and scope of
problems, as well as a rich content of ideas combined with competently conducted analyses in
the context of a broad and interdisciplinary thematic field. Despite the diverse and rich
ideological content and wide thematic scope, the dissertation possesses coherence and a good
logical structure, giving the text a complete and unified appearance.

2. Structural-Logical and Formal Aspect

As already noted, despite the relatively wide thematic scope and diversity of issues included in
the study, it has a well-constructed formal and logical structure and orderliness, with clearly
expressed and distinct parts: an introduction, three chapters with paragraphs well-structured in
formal-logical and conceptual-ideological terms showing a smooth transition between them, and
a conclusion. The presentation across chapters includes a smooth thematic historical transition
from antiquity to the forms and models of modern education shaped and determined by
digitalization, which are characteristic of contemporary times.

3. Ideological-Substantive Aspect

Taking into account the broad interdisciplinary thematic research field, it should be noted that
the ideological content is rich, multi-faceted, and diverse. A good logical interconnection and
coherence are present between the separate parts of the rich ideological content. In connection
with all this, the text demonstrates a good knowledge of the history of educational development
(in this case, in mathematics), as well as the specifics of this training in the context of the
contemporary, largely digitalized educational sphere. Also, in some parts of the text, there are



interesting psychological analyses concerning the attitudes and relations of Bedouin students in
Israel towards the process of teaching mathematics.

4. Innovativeness and Contributing Points

In terms of substance and ideas, the text possesses originality and bears a research contribution to
the investigated issues. The author himself carefully, correctly, and relevantly reports the
contributing points in his research. On this matter, we can note the following:

4.1. The main research thesis, relating to the significant role of technologies in the methods of
the modern educational system, specifically concerning mathematics education in a multicultural
environment, and more particularly among Bedouin students in Israel, is well developed and
defended.

4.2. The main research goal of the text, relating to the possibility of presenting and teaching
mathematics through digital technologies as an interesting and accessible subject for everyone, is
well substantiated. In this case, the use of technologies in the context of digital pedagogy is
associated primarily with a strong emphasis on the Kangaroo website.

4.3. As a hypothesis in the text stands the idea of the positive role of technologies in the learning
process, in connection with which a correspondence is established between the degree of
utilization of modern digital technologies and the level of mastery of the taught material.

4.4. The dissertation recognizes the significance of applying digital pedagogy in mathematics
education.

4.5. The role of gamification in contemporary digital pedagogy is recognized as a significant
factor for the successful implementation of mathematics education.

4.6. A direct link is established between the use of digital technologies in the process of
mathematics education and higher results in the students' mastery of the taught mathematical
material.

5. Recommendations

As in any dissertation work, in this one too, the leading theses of the author could be further
refined, expanded, and deepened, thereby achieving even better and more innovative results,
which could also lead to the publication of a complete monographic study on the subject matter.

The focus on the Kangaroo website is exceptionally valuable in the dissertation, but in
connection with the use of technological means in the process of conducting digital pedagogy,
other similar digital tools and technologies could be included, including the newest educational
profiles of artificial intelligence, which would make the teaching process even more complete
and successful.

6. Conclusion

In its entirety, the text offers new research perspectives in the field of teaching mathematics to
students, thereby achieving its undisputed theoretical and practical contribution. Based on all of
this, I confidently recommend that the doctoral candidate Hannan Abu Frih be awarded the
educational and scientific degree of Doctor of Philosophy.

Sofia, 24.07.2026
Associate Professor, Ph.D. Tsvetelin Angelov



