Science Advisor Review on the basis of the dissertation topic "Increasing
students' interest in mathematics on the basis of the method of peer
instruction of the topic " Trigonometry " chapter of Serkan Kaymak in the
specialty "6D010900 - Mathematics" Recommended for the degree of
"Doctor of Philosophy" (PhD)

Review

One of the most important tasks in education today is not only to increase
students' ability to move forward in society and a

dapt to changes in the world but also to raise the level of educational
culture as an educated, cultured and well-rounded individual. To meet these
requirements, current modern education must be built in accordance with the
competitive requirements of the world's leading countries and the strategic
development plan of the results-oriented education model. In this regard, in the
global educational space, there is not only the acquisition of information but also
the ability to work creatively, effectively organize their activities, adapt quickly
to everyday changes, be passionate about comprehensive integration of
knowledge, be able to act creatively and to develop personal qualities. There is a
need to train a person who can organize education from a research point of view.
In accordance with the state standard of education in the Republic of
Kazakhstan, the requirements for higher education have changed radically.
Thus, the modernization of Kazakhstan's education system is closely linked with
the training of a free, independent, innovative and creative person. Therefore, a
new type of person who can meet professional and human requirements, a critic,

an author, a creator of a new idea, a researcher, determines the relevance of the
natural need for training.

In this regard, reforms and constructive policies, changes and innovations
in the vocational education system to address these issues are the basis for every
teacher to feel responsible, to work with new ideas, new systems, to train
competitive people not only in the domestic but also in the external labor
market. As a bold step towards the international quality of education, it is
important to ensure that future professionals have the opportunity to market their

achievements in science through innovative processes, with an emphasis on
education from school.

In solving this problem, the doctoral student chose the topic of research as
"Increasing students' interest in mathematics based on the method of Peer
instruction of the topic" Trigonometry ". In the course of developing the topic, it




aims to attract pedagogical and psychological opportunities for the formation of
research functions of future professionals and students to work independently.

The main direction of Serkan Kaymak's dissertation is to train school
children under the world educational space in the field of education and science,

to develop global knowledge and thinking, to increase the intellectual potential
of the nation, and to engage in research activities.

In addition, the applicant clarified the practical significance of the
dissertation research as follows:

First, the psychological and pedagogical basis for increasing interest in

mathematics through the use of mutual learning in the teaching of trigonometry
in algebra was identified.

Second, the methodology of effective use of the method of mutual
learning in the teaching of trigonometry is presented.

Third, the proposed methodology has been proven experimentally.

Therefore, I believe that the theoretical and experimental results of Serkan
Kaymak's research can be adopted and used in secondary education.

Serkan Kaymak's dissertation on "Increasing students' interest in
mathematics based on the method of peer teaching of the topic " Trigonometry "
is completed at the theoretical level, it effectively uses modern research
methods, demonstrates research results at a high level, and has a significant
practical contribution to vocational education. I formulate that.

Therefore, I believe that Serkan Kaymak deserves the degree of Doctor of
Philosophy (Ph.D.) in 6D010900 - "Mathematics".
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Cyaeiimen JleMupes aTbIHAAFDI ynuBepceutetinig 60010900 «MaTtemaTuka
MaMaH/bIFbI 00libIHINA dHI0cOPHS aoktopsl (PhD) FeinbivMu Aapexecin axy
YIIiH YChIHBLIFAH ««Tpuronomerpus» TapaybIH 03apa OKbITY dlicTemMeci
Heri3iHle OKYIbLIAPAbIH MATEMATHKA MOHIHe KbI3bIFY IIbLJILIFbIH APTTHIPY»
TaKbIPbIObI GOlbIHIIA Cepkan KaiimakTbin auccepraumsicbina Llerennix
KeHeCcIiHin

ITIKIPI

Kasipri TaHma oKbITymarsl MaHbI3IBI MiHZeTTepAiH Oipi OKyIIBLIapIBIH
KOFaMHBIH ajlfa aMybIHa JKoHe diemMze OOJBIN KaTKaH e3repicrepre Gelimaenyre
KaOLTeTTLIIrH apTTBIPBIN KaHa KoitMai, GiiM Gepy MoJeHHETIH JKOFApbl NEHTelTe
KOTepiNl, OiTiMAl, MoNeHHeTTi oHe JKAH-KAKTHL, 3ePTTEYILNK (yHKIHACEI
KalbINTACKaH »JKeKe TYIFa peTiHae TopOueney 6Gonbinm TabbUTambl. ATaiFaH
TajanTap OpbIHAANY YIIiH, aFbIMAarbl 3aMaHayH OuTiM Oepy oIeMHIiH KeTeKui
MEMIIEKETTEpPiHiH Oacekere kabineTTi TalanTapblHa XOHE HOTHXKEre OarbITTaIFaH
OLTIM MOJENIHIH CTPaTerHsuIblK NaMBITY KOCIApBIHA COMKEC KYpBUIYBI KakKeT.
OcbrFan opai, onmemmuik Gimim 6Gepy KeHicTiriHme TeK aKmapaT >KHBIHTBIFBIH
MEHIepPTYMEH IIEKTEeNIMEH, ic-opeKeTiH e3MiriHeH THIMIi YHBIMAACTEIpA OTHIPBII,
IIBbIFAPMAIIBUIBIKIICH JKYMBIC aTKapa aiaThlH, KYHAENIKTi e3repicrepre Te3
OeifiMaeneTin, aH-)XaKThl HHTErPALMsUIBIK OiTiMre Kymap, ©3iriHeH KpeaTHBTi
ic-opekeTTep xacal GinmeTiH, jkexe GOJIMBICTBIK camachl XeTuireH, Oimm Gepymi
3epTTEYIIUTIK TYPFBIAH YiBIMAAcThIpa OlleTiH Twira mnaspiay KakeTTiTiri
TyelHOan OTelp. Kasakcran PecrmyOnukacsiama 6imiM GepymiH MeMiIEKeTTiK
CTaH[apThiHA COUKEC YKOFAPFBI OKY OPBIHAApBIHIAFBI OLTiMre KOMBUIBIN OTHIPFaH
Tanan TyOereini esrepim, OipiHIII Ke3eKKe OKYIIBIHBI MOHMIK OLmiM, GLTIK xoHE
narapUiapabld Oenrii 6ip JKHBIHTHIFBIMEH KapyJlaHABIPY €MeC, OJapIblH OKY-
TaHBIMIBIK, 3EPTTEYLIUTIK iC-OpeKeT, MaFAblIapblH KaJbIITACTHIPY MAaKCATHIH
Ky3ere acelpy MinzerTenin otelp. Enneme, Kaszakcranapik 6inim Gepy xyieciin
’KaHApTBUTYBl epKiH, nepbec, )KaHAWIbUI, MIBIFAPMAMIBUTEIKKA YMTBUIFAH TYJIFa
JasprayMeH THIFbI3 OaiiaHbICTEL. JeMek, KociOu yoHe aqaMu TalanTapra Kayar
Oepe anaThIH XKaHA TUNTETi TYJIFa, CHIHINBLI, aBTOD, KaHA HESHbI TYBIHIATYIIbI,
3epTTeyli, Jaspiiayra AereH TaOUFH KaKeTTUTIKTIH 63eKTUTiriH alKpIHAaM Ib!.

Ocp! opaiifa, Oy Mocesenepai memryne kocibu 6imim Gepy xyiecinmeri
pedopmanap MeH CHIHAApibl casgcaTTap, ©3repicTep MeH JaHAIbIKTap Jpbip
TNearorThlH, ©3iHe )XYKTENreH »ayalKeplIUTKTi ce3iHyiHe, )aHa HIesIapMeH,
’KaHa JKylenepMeH >XYMBIC )KacayblHa Heri3 Ooma OTBIpBIN, iMIKi FaHa eMec,
CBIPTKBI €HOEK HapBIFBIHAA Ha Oocekere KaOUIETTI ajampap NallBIHIOAyFa jKoHe



;KOFapbl OLTIMHIK XabIKapasbIK car

acelHa 6aThUT KagaM jacal OTBIPFaHIBIKTaH,
ML

MEKTCNl KalbIpFackiHaH Gactanm Gaca MoH Oepe OTHIpHIN, Oosamak
Mavaniiapra FEUIEIMFA O3 JKeTiCTikTepiH HMHHOBAMSTEIK yAepicTep apKbLIbI
HapbIKKa LIBIFapa anaTbIHAal MyMKinyik XKacalrybIH ecKepy Kepek.

ATallFaH MacereHi wenry Gapeickinma JOKTOPAHTTBIH 3€PTTeY TaKbIpBIOBIH
««TpUTOHOMETPH S TapayblH e3apa OKBITY 9flicTeMeci Heri3iHae OKYIIBLIAPIbIH
MATeMATHUKA TOHIHE KBI3BIFYIIBLTBIFE apTTBIpy» [Jen TaHgaraH. 1aKbIPBIITHI
1aMBITy  OapbIchIHIa Oonamak MaMaHZapaplH ~ 3epTTEYIIUIK  (YHKIHUICHIH
KaJIBIITACTBIPY ABIH T€arOTHKaIIBIK-[ICHX OTOTHSITBIK MYMKIiHZIIKTEpi ~ MeH
OKyIIBUTAPAIBL ©31iriMeH KYMBIC jkacaybiHa Oaymyne! Ke3nereH.

Cepkan KaiimakTeig AMCCEPTALMSIIBIK )KYMBICBIHBIH HETi3ri GaFrbITEl MEKTEI
OKYIIBUIAPBIH Nasipiiayna GuTiM MeH FhuibiM cajlachlHJarel aneMIik OimiM Gepy
KeHICTIriHe colikec Gimim amy, sxammsy FalaMIBIK TaHBIM MEH OWJIay/bl JaMBITY,
YITTRIR MHTCIUICKTYAIEL SNeyeTiH apTTIpy, o3 ic-opeKeTiHiH cyGbekTici GourybiHa
MYMKIHIK TYFBI3a OTBIpBIII 3epTTeywIiiK ic-opekerke Gayuy.

CombIMeH Katap i3menymi AUCCEPTALMAIBIK 3€pPTTEY KYMBICHIHBIH
TOKIpUOENIK MaHBI3IBLIBIFBIH TOMEHJIeTi/Iell HAKTBUIAFaH:

Bipinminen, anre6pa mnoniniy TPUTOHOMETpPHsI TapayblH OKBITYJa e3apa
OKBITY ~OHICIH KoJgaHy APKBLIBI  MaTeMaTHKAa IIOHIHE  KBI3BIFYLIBUIBIFBIH
APTTBIPY IBIH IICHXOJIOTHUSITBIK-TIEIar OT HKATIBIK Heri3fepiH aliKbpIHaaIFaH.

ExiHmizen, Tpuronomerpus TapaybIH OKBITya ©3apa OKbITY 9MiCiH THimi
KOJIaHy IbIH 9MICTEMECIH YCHIHBUIFaH.,

YIUHIIINeH, YCHIHBUIFAH oficTeMe TOKipubenik-scknepuMenT XY3iHIe
JONeNIEHTeH.

Enneme, Cepkan KaitmakTeiy 3€PTTEY JKYMBICHIHBIH TEOPUSUIBIK IKOHE
KCIIEPUMEHTTIK HOTHXKEJNEPiH IOK MeH opta OiniM Gepy opbmmapeiHAa
naifananyra Gonamsl Jen ecenTeliMin.

Cepkan KaiiMakThig ««Tpuronomerpusi» Tapaysin ©3apa OKEITY amicTemeci
HEri3iH/le OKYIIBUTApIBIH MaTeMaTHKAa moHiHe KBISBIFYIIBLTBIFBIH  aPTTHIPY»
TaKbIPBIOBIHAFBl  AMCCEPTALIUSIIBIK KYMBICBI TCOPHAIBIK JeHTrelife asKTanram,
JaMaHayyn sepTTey oficTepiH Twimai mainananran, 3CPTTCY HOTHXKENEPIH XKOFaphI
AeHrelife kepceTe GLIreH XoHe KYMBICH KoCIITiK OuniM canaceinna esinmix yJteci
OPacaH 30p, MPaKTUKAIBIK MAHBI3bI 6ap XKyMBIC [IeT Ty KBIPEIMAAMBIH,

Counpixran, Cepkan Kaitmax 6D010900 - «MareMaTHKa» MaMaHIBIFbI

GoitbIHIa ¢unocopus AokTopel (PhD) reuteivu JI9PEKECIH HeNleHyTe JTaiBbIKThI
e ecentedmin,

Chiprkpr FBUTBIMH KEeHECILi KARMAN KURBAN
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Vnoc*rosepmenbuau HaANuchb 0 3aCBUJIETE/ILCTBOBAHNHA NMOAJIMHHOCTH nepeaommxa

W TiniHeH Kasak TiniHe aynapraH baimeH Menaip MycaKbi3bl

Ocsl KYPKaTThl arblillbl
peBOLl‘lMKOM

/nepeBofi IOKYMEHTA ¢ aHIIHHACKOTO A3blka Ha Ka3axCKHii A3bIK BHIMOJIHEH M€
Baiimen Meunaip MycakpI3bl.

Aynapmambmbm KOJIbl/nOIIﬂHCb nepeBonHHKa
feg, Sesrwer M %,‘( Al vty

2022 kbutel 09 maypwis. Hyp-CynraH  Kamackl. Men, [ayneTKyJOB M)(xmp
Cnsmosuy, Hyp-CynraH KanacklHbiH HOTapHyChl (2021 sxpinrel 30 MayceM GepisreH
Kasakctan Pecny6nukacel Oainet Munuctpairinin Ne21021602 MeMICKETTIK JINLIEH3HA).
Maran Genrini aynapmambl baiMeH Mennip Mycakbi3bl KOJBIHBIH TYNHYCKJIBIFbIH
KyonauasipasiM. KykaTka KOsl KOIOWBIHBIH JKEKE Gachl aHBIKTA/b], dPEKeT KaOLIeTTLIIr
JOHe OHbIH OKINeTTIIir TeKcepii.

09 mapra 2022 ropa, ropon Hyp-Cynran 5, Jlayserkysios Myxtap CrsmoBHY,
Hotapuyc ropopa Hyp-CysraH, — rocynapcTBeHHad suueHsus  Ne21021602,  BbijaHo
Munuctepersom toctuumu  PecnyGmku - Kasaxcra 30 mona 2021 roma. Ilpu dTOM
CBM/IETENBCTBYIO NOVTMHHOCTD MOANMCH, C/IE/IAHHON U3BECTHBIM MHE nepesoa4rKoM baiimeH
Meunnip Mycakbi3bl. JINUHOCTD €€ yCTAHOBJIEHA, JIeecrniocOBHOCTb U MOTHOMOUHS MPOBEPEHEI.
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