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REVIEW of the dissertation work of Nurizinova Makpal Manarbekovna on the
topic "Preparation of a future physics teacher in the field of tribology in the professional
cycle of disciplines”, submitted for the degree of Doctor of Philosophy (PhD) in the
specialty 8D01502 — Physics

Nurizinova Makpal's work on the topic: "Training of a future physics teacher in the
field of tribology in the professional cycle of disciplines™ is devoted to the theoretical
substantiation and development of a methodology for training a future physics teacher in
the field of tribology in the professional cycle of disciplines.

The educational process at a university is subject to all those principles and patterns
that are characteristic of the learning process in higher education in general. In particular,
when preparing a future teacher, the principle of professional orientation in the study of
all disciplines must be observed. Modern standards for secondary schools require special
attention to the formation of students' ideas about the current level of development of
science and technology. One of the most important features of science and technology at
present is the development of tribology. Therefore, it can be argued that the study of
tribological concepts and patterns in the courses of physical content at a pedagogical
university meets the principle of professional orientation of training and can significantly
influence the formation of the future teacher's knowledge of the methodological
foundations of modern science.

The professional orientation of the educational process imposes special
requirements on the content of training. Thus, within the framework of the competence
approach, there are disciplines of the professional cycle, within which a qualified
employee is trained, who is fluent in professional knowledge and oriented in related fields
of activity, ready for constant professional growth, social and professional mobility.
Training in the field of tribology is a purposeful process of training a future teacher to
perform pedagogical activities related to the acquisition of knowledge and skills, values,
and experience in the field of tribology by schoolchildren.

Tribology is systematically connected with a variety of technical and scientific
disciplines (mathematics, physics, biology, microelectronics, etc.), existing and
developed technologies, and this specificity should be reflected in the educational
process. Nevertheless, aspects of tribology seem promising to schoolchildren and students
and arouse interest in studying in the field of natural and technical sciences.

It is necessary to develop an educational strategy for the formation of modern ideas
about innovative tribological topics in educational institutions of various levels of
training, including to acquaint students and teachers with modern concepts of tribology,
and to implement on this basis motivational, career-oriented, ideological opportunities for
studying tribology issues. Tribology in recent years has become very popular in academic
circles, as well as in technical, classical and pedagogical universities, which can be
explained by the urgent need for qualified personnel in this field.

The purpose of the dissertation is the theoretical substantiation and development of
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a methodology for training a future physics teacher in the field of tribology in the
professional cycle of disciplines.

To achieve this goal, the following tasks were done:

—to analyze the state of the problem of reflection of tribology issues in school
physical education and in the training of physics teachers in pedagogical colleges;

—participate in the development of a gas-thermal approach to the application of
wear-resistant coatings based on UHMWPE with the analysis of scientific achievements
in the field of tribology;

—to develop a model of a methodological system for training a future physics
teacher in the field of tribology in the professional cycle of disciplines;

— to determine ways to include the concepts of tribological topics in the course of
general and experimental physics of a pedagogical university (to select and structure
materials for various forms of training sessions with students, choose teaching methods,
etc.);

— to develop a special course in tribology accompanying the teaching of general
and experimental physics to students of pedagogical universities;

— to conduct a pedagogical experiment to test the hypothesis of the study.

Scientific novelty of the research results

— the analysis of the state of the problem of reflection of tribology issues in
school physical education and in the training of physics teachers in universities has been
carried out,

— a model of the methodology of teaching physics to university students in the
professional cycle of disciplines has been created the ways of including the concepts of
tribological topics in the course of general and experimental physics of the university in
the sections "Molecular physics”, "Mechanics”, "Thermodynamics and statistical
physics" and "Electricity and Magnetism™ are determined

— a special course on tribology has been developed to accompany the teaching of
general and experimental physics to students of higher education institutions.

The dissertation work is completed research work performed at a high level, there
Is internal integrity, the main provisions and conclusions are written succinctly and
meaningfully.

In connection with the above, Nurizinova Makpal's dissertation work on the topic
"Training of a future physics teacher in the field of tribology in the professional cycle of
disciplines" meets all the requirements imposed by the Committee for Control in the Field
of Education and Science of the Ministry of Education and Science of the Republic of
Kazakhstan and is recommended for defense. A doctoral student deserves to be awarded
the degree of Doctor of Philosophy (PhD) in the specialty 8D01502 — Physics.

Sakarya University WMV\
Faculty of Sciences .09.2023

Department Of Physics. Prof. Dr. PhD. Ali Coruh
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8D01502 — «®u3uka» Gizim Gepy Garaapaamachbl 60HbIHILIA
«unocous 1okTopbi» (PhD) gopesecin any ywin aaiipinaanran Hypusnuosa
Maknaa Manap6ekosuanbin «[Tonaepain Kaciéu unkainae TpuooIorus
cajacbinaarsl 6onamax pusuka myragimin fafbIHAQY» TaAKbIPbIObIHAAFbI
ANCCEPTAUMSIIBIK )KYMbICHIHA LIeTeNAIK FhIJIbIMH KeHeCLIiHiH

IIKIPI

HypusunoBa Maknanasie  «[lenaepain kocibu IMKIiHAE TpHOOIOTHA
cas1achlH/arbl §onama1< dusHKa MyFaliMiH JaifbHiay» TaKbIPHIOBIHAAFEI JKYMBICEI
TEOPHSUIBIK HErizziemMere xoHe MoHAepIiH Koci6H LUKITiHAE TPHOOIOrUs CalachlHAarbl
Gonalak (pu3KKa MyFajiiMiH 1aspiay oficTeMeciH a3ipieyre apHaIFaH.

)l.COFapbl OKY OpHBIHZArbl 6iiM Gepy Iporec JKarbl XKOFaphl
[poleciHe ToH §apm>11< NPUHIANTEp MEH 3aHBUIBIKTapFa OarbHa/bL,
fosalak 'M¥FaﬂlMI1i nasipiay Kesinae 6apiblK MOHAEPAL OKY Ke3iHjie Kacl
MPUHLKII CAKTaLybl KepeK.

Yasrsl 6iniv GepeTiH MeKTenTiH 3aMaHayy CTaHAapTTaphI 6i1iM aTyIIbLIapABIH
FBUUTBIM MEH TEXHUKAHBIH Ka3ipri JaMy JeHredi Typabl TyciHiKTepiH KaJIBINTacTBIpyFa
epeKie Haszap aylapysl Tajar ereni. Kasipri yakpITTa FBUIBIM MEH TEeXHUKAHBIH
MaHBI3IBl  epeKiuesikTepinin  6ipi - TpUGOIOTHSAHBIH ~ JaMyBl. CoHIBIKTaH
YHHBEPCUTETTET] (PU3MKAIBIK Ma3MYH KypPCTapBIHAFLl TpUGOJIOTHSIIBIK YFRIMAAP MEH

3aHIBLTBIKTAPBI 3ePTTEY OKBITYAbIH KociOu GarLIThl KAFMIATHIHA ColKeC Kelle/ll KoHe

Gonamiak MYyFATIMHIH Ka3ipri FBUIBIMHBIH oTicHAMANBIK HeTi3epiH Oimyine
alTapibIKTal acep eTyi MYMKiH 1€l auTyra Goael.

Binim Gepy mpoleciHis kociOu GarbIThl OKBITY Ma3MyHbIHA €peKIlIe TalarTap
kosiael. Ocpulaiila, KY3BIPETTUIIK menOepiHae KoCiOH LHKIAIH moHzepi Gemineni,
oJIap/IbIH mmeHOepinae koci6u OimiMal epKiH MEHTepreH JKOHE KBI3METTIH cabaKrac
cananapbinia OariapiaHFaH, TypakThl Kocibu ecyre, QNeYMETTIK JoHe KoCiOH
YTKBIPJIBIKKA naibiH OLTIKTI KBI3METKEp/ Jaspiay JKy3ere achpblIabl.

TpubGoiorus canachIHAAFbl NaMBIHIBIK — GoNallaK MyFaliMAi OKYIIBUIapHIBIH
GigiM MeH JaFaplIapibl, KYHABUIBIK KO3KapacTapblH, TPUOONOrUs CalachIHIArEl
ToxipubeHi prepyiHe OainaHbICThI negaroruKaibK KBI3METTI JKy3ere achlpy YIUiH
OKBITYABIH MaKCaTThl TpoLeci.

TpuGonorus KenTereH TeXHUKAJIBIK YKOHE FBUIBIMH MOHICPMEH (MaTeMaTHKa,
dusuka, GHOIOrHs, MHKpPO3JIEKTPOHHUKA HKOHE 17.6.), KOJIAHBICTAFbl XoHEe JaMbIFaH
TeXHOJIOTUsJIApMEH Xyien Typae GaitnaHbICTEl XKoHe Oyl epexmenik GinimM Gepy
mpouecinze KepiHic Tabysl Kepek. [ereHMeH, TpHOOJIOTHSHBIH acIieKTiiepi MeKTel
OKYyILUbLIapsl ~ MEH CTyJeHTTepre — IepCreKTHBAIIBI GONBIT  KOpiHeml JKeHE
’KapaThUIBICTAHYy MKOHE TeXHUKAIBIK FBUIBIMAApAa OKyFa ICIeH KBI3BIFYILBIIBIKTBI
osITa Bl

Op Typii nenreiizeri 6imim  6epy MeKeMeNepiHae HHHOBALUAJBIK
TPHOOJIOTHSIIBIK TAaKbIPBIITAP TypaJsl 3aMaHayy HACAIap/Ibl KaJIBIITACTRIPYAbIH O11iM
Gepy CTpaTErHsACHIH a3ipiey, OHBIH imiHge OKYyIIBUIap MEH MyFaTimMaepai

JapBIMEH TAHBICTBIPY JKOHE OCL Herisze Tpuboorus

TpH60J’IOI‘H$IHBIH 3aMaHayH Y¥ BbIM, el
Mgceﬂeﬂepiﬂ 36p’I"I‘ey11iH MOTHUBAIIUAIIBIK, KOCIIITIK 6af‘11apnay, .IIYHHCT&HBIMJIHK
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MYMKiHIKTEPiH iCKe achIpy Kaxer.

COHFBI JKBUIIApPEl TPHOONOTHS aKaAeMHUSIBIK OpTajia, COHIal-aK TeXHHKAILIK,
KJIaCCUKAIBIK YHHBEPCHUTETTEp/e ©Te TaHbIMal Oonjsl, Oy OChl Calajarbl GiTiKTI
KaJpJapFa I€TeH KaXeTTLTIKTIH TybIHAaybIMEH TYCIHAIpLTyi MYMKIH.

JIucCepTalMsIHBIH MaKcaThl — IIOHAEPAiH KociOM ILMKIIHIS TpUOOJIOTUA
canaceiHIa Gonamak Qusuka MyraniMiH gaspiay 9iCTeMeCiH TeOPHSIIBIK Herizaey
oHe a31pIey.

MakcaTKa eTy YIIiH Kelleci MiHAeTTep Ieii:

— JKOFapbl OKy OpBIHIaphIHAa (GH3MKa IOHI MyFaliMiH AaHbIHAAYIBIH oimim
oepy OarmapnaManapbelHia TpUOOJIOrus CaJachIHBIH TaHAAYJIbl TaKbIphINITapbIH
(Ma3MYHBIH) KOJIaHy MaCelNeciHiH Ka3ipri xaFaisIHa Tanaay Kyprisy;

— TIOJIMMepJiep TPUOOJOTHSCH CalachIHAArbl FHUIBIMH JKeTICTIKTepre Talaay
JKYpri3e OTBIPBII, YJIBTPa KOFaphl MOJIEKYJIANbI TTOMHITHICH (Y)KMIID) HerisiHze
TO3yFa TO3IMi KaGBIHAAPIB! XKaFyAbIH TEPMUSUIBIK OYpPKY TEXHOIOTHACHIH azipaeyre
KaTbICy;

_ mommepmiH KociGM MMKTiHZe TpHOONOrHMA calachlHia Gonamiak (usMka
MyFaliMiH JaifbIHay IBIH SiCTeMEIK JKyHeciHiH MOZEIiH XKacay;

— YHUBEPCUTETTIH (QU3KKa KypChiHa TpUGOIOTUSHBIH QU3UKATIBIK Heri3IepiHiH
TaKBIPHIOBIH €HTi3Y XKOJIapblH aHBIKTay (CTyICHTTEPMEH OKY caGaKTapIHbIH OPTYPIIL
dbopManapslHa MaTepHaIbl TaHHAy JKOHE KYpPBUIBIMAAY, OKBITY ozicTepiH TaHOAY
*oHe T. 0.);

— XOFaphl OKy OpBIHAaphl CTYICHTTEpIHIH ¢usuka IOHIH OKBITYABI
cyiieMenaenTiH TPUOOJIOTHSHBIH (U3HKAIBIK Herizaepi OOMBIHINA apHaibBl KypC
azipiey;

— o3ipleHreH Mofenb HerisiHae 3epTTey THIIOTE3achiH Tekcepy YILIH
I1eJarOrUKAJIBIK SKCIIEPUMEHT XKYPTi3y.

3epTTey HOTIIKENEPiHIH FEUIBIMHU JKaHATIBIFbI

— JOFaphl OKy OpbIHIapbIHIa (H3UKa MyFamiMzepiH JaHbIHIayFa apHajlraH
6inim Gepy Garmap/iamMagapblHia TPHOOTOTHSHEIH Ka3ipri KarJaibIHa Tajlaay Kyprisy;

— monuMepiep TPHOONOTHACH CalaChIHAAFbl FBLIBIMA XKeTicTikTepre Tajuaay
JKYprize OTBIPBII, YJIBTPa JKOFaphl MOJNEKyJIalbl MOIHSTHICH (YXXMIID) Herizinzae
TO3yFa Te3iM/i KaObIHAAPBI KaFyIbIH TepMUSUIBIK OYPKY TeXHONOTHSACHIH 33ipeyre
KaTbICY;

— NoHAEPHiH Kocibou [UKTiHZe TpUOONOrHs canackiHAa Oonmamak ¢Gusnka
MyFaiMiH TaifbiE/Iay ABIH SiCTeMEIIK KYyHeCiHIH MOJIEIIiH JKacay;

— YHHMBEPCHTETTiH (Qu3HKa KypCblHa «MonekynanslK Qusuka», «MexaHuKay,
«TepMoaUHAMUKA KOHE CTATUCTUKAJIBIK dusrka» KoHe «DIEKTP XKOHE MarHETHU3M»
GeniMaepiHe TPUOOIOTHSHBIH — (QU3UKAIIBIK HeTi3[epiHiH  TaKbIPBIOBIH  EHTi3y
KOIJAphlH aHBIKTAy (CTYyHAEHTTEPMEH OKY cabaKTapbIHbIH 9pTYpIi (opmanapbiHa
MaTepHasI Il TAaHAAY JKOHE KYPBUIBIMAAY, OKBITY SMICTEPIH TaHIAY XKHE T. 6.);

— JKOFapbl OKYy OpBIHIaphI CTYNEHTTEpiHIH (GHU3MKa TIIOHIH OKBITYHBI
cyﬁeMenneﬁTiH TpUOONOTHAHBIH (QU3MKANBIK Herisfepl OoibiHINa apHalbl Kype
azipiey; %

— o3ipiIeHreH MOJENb HeTi3iHe 3epTTey MUIIOTE3aCkH TeKCepy YIIliH
TeJarOrMKaJIbIK SKCIIEPUMEHT JXYPTi3y.




JluccepTalldsl KOFaphbl JeHreiile OpBIHAAIBIN AadKTalFaH 3€pTTey KYMBICHI
Gonbin TaObUIab], 1MIK] TYTACTHIK Oap, HETi3ri epekesep MEH KOPHITBIHABUIAP KbICKa
JKOHE Ma3sMYH/IbI JKa3bLIFaH.

JKorapeima  aliTeurraHzapra  Oaiinamsictsl  HypusuHoBa — MaknanzisiH
«[ToHpepAiH KOCINTIK LHMKITiHAe TpUOONOrHs CalachlHAarbl Oonamaxk GQH3HKa
MyFaliMiH AafbIHAY» TaKbIPBIOBIHIAFE! AUCCEPTALMSUIBIK KYMBICE KP Binim xoHE
reuteiM MEHECTPIIrT BxFCKK Tapansigan koiiran Gapiblk TajanTapra cail Kene.
Joxtopart 8D01502 — ®usuka Ginim Gepy Garmapnamacsl GoHbIHIIA QuIocOPHS

nokropsl (PhD) nspexecin amyra naifbIK oHe IUCCEPTALMSUIBIK XKYMBICTE KOpFayra
KiOepy/i YChIHAMBIH.

Cakapbsi YHUBEPCUTETIHIH
npodeccopsl, PhD A Yopyx
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2023 KpLIABIH Kapama AaHbIHBIH AJTHIHIIbI kyni. MeH, Kycunb6aesa /langa
YmOeTkbI3bl, TypkicTaH OOJBICBIHBIH HOTAPHATTHIK OKpYTiHiH HOTapuycChl, Késakcray
PecryGnukacsl OpiileT MHHMCTPIriHiH XaiblKKa KYKBIKTBIK KOMEK JKOHE 3aHIepiiik
KBI3MET KepceTyni YHbIMIacTBIpY komureri Geprern Ne 0000817, 15.03.2007
KBUIFBI MEMJICKETTIK JIMLEH3MACHl HETi3iHAe KBI3MET €TETiH, OChl  KYKaTThiy
TYNIHYCKACBIMEH COHKEC ayJaphUIFaHBIFBIH DACTAWTBIH MaraH Oenrii  aylapmauip
AwmnmoB Pycram JKopamosuutin, xexe Kyaairi Ne047172043 07.10.2020 kbiam
KPIIM Gepren, ZKCH 751120302641/, KOJBIHBIH TYTTHYCKAJIBIFBIH Kyd/IaHIBIPIBIM.
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