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
a methodology for training a future physics teacher in the field of tribology in the

professional cycle of disciplines. W/{"/-)



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.

PhD, Professor
Sakarya University
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Oonawak MyFaniMai jaspiay  Kesimue Oapabik  moHjepi OKY Ke3iH[ae KaciOu
Oarnapnay npuHumni caktanybl kepek. Xannbl Ginim Gepetin MekTenTin 3aMaHayu
CTAHAAPTTAPbl OLNIM alyIIbLIAPABIH FbUIBIM MeH TeXHUKaHbIH Ka3ipri Jamy JeHreii
TYpPaJjibl TYCIHIKTEPiH KaJIINTACTbIpYFa epeKlle Hasap ayjapy bl Tanan eresi. Kasipri
YaKbITTa  FBUIBIM ~ MEH TEXHMKAaHBIH MaHBI3[bl  epeKIUeNiKTepiHiH Oipi -
TPUOOIOTUSAHBIH  1aMybl. COH/BIKTaH YHUBEPCUTETTErl  (QM3UKAJIBIK  Ma3MyH
KYPCTapbIHAaFbl TPHOONOTHSIBIK YFBIMIAP MEH 3aHbLIBIKTAPIbI 3€pTTey OKBITY/bIH
KOCIOM OaFbIThl KaruIaThlHA COWKeC Kejeli XoHe Ooallak MYFaJlIMHIH Kas3ipri

FBUIBIMHBIH 9IICHAMANIBIK HerifepiH GinyiHe alfTapiblKTaii acep eTyi MyMKiH gen
anTyra 6onampl.

TCOPUANIBIK  HETI3eMere  joHe TPUOOI0rUs
djlicTeMeciH asipieyre apHasran.
Y 1POLECH KailTibl KOFAphl MeKTenTe OKy
aHbUIbIKTapra OarbIHa/IbI, aTarn aiTKaH1a

binim Gepy mpoleciHiH kociOn GarbIThl OKBITY Ma3MyHbIHA epeKlle TamanTap
Kosiabl. Ochlnaiiua, Ky3bIpeTTUIIK LeHOepiHAe KaciOu UMKIAIH NMoHaepi GeniHeni,
oJlapAblH 1eHOepiHAe KaciOu OLTIMAI epKiH MEHrepreH oHe KbI3METTIH cabakTac
cananapblHaa OarnapiaHfaH, TYPaKTbl KocIOM ecyre, OlleyMETTIK XOoHe Kaciou
YTKBIPJIBIKKA JaiblH OUTIKTI KbI3METKEPAl Aaspiay Xy3ere achblpbUIajibl. Tpn§onorm
cajachblHAarbl HaibpIHABIK — Ooylamiak MyFaliMAi  OKYUIbLIApABIH 61;111}4 MeH
JaFabUIapbl, KYHIBUIBIK KO3KapacTapblH, Tpu69norm CalachiH/IaF bl TOXIpUOeHi
vrepyide GailaHbICTbl NEJArOrMKaIbIK KbI3METTI XY3€re achipy YLUIiH OKBITY.IbIH
MaKcaTThl MPOLECI.

Tpubosorus KentereH TeXHUKAIBIK XKOHE FbUIBIMH MOHACPMEH (MaTEMaTHKa,
du3nka, 6MOIOrHs, MUKPOIEKTPOHUKA HKOHE T.0.), KONIAHBICTAFbl JKIHE }1.aMlilE‘aH’
TexHOJOruanapMeH kyieni Typae OaiiaHbICTbl XoHE Oyn epeKILIeNiK 61{11M oepy
npouecinae xepiHic Tabybl Kepek. Jlerenmen, TPUOOJIOTUSHBIH acniekTiiepi MeKTen
OKYyIUbLIApbl ~MEH  CTYAGHTTEpre  MepCreKTHBAbI 60J1b‘l[1 KepiHesl )lca::l
JKapaThLILICTAHy KOHE TEXHMKAbIK FhUIBIMAAPIA OKyFa ACreH KbI3bIFYLIBIIBIK
OﬂTaﬂfgp Typni  jedreiaeri  Oinim - Gepy MeKeMelepitae HHH'()BZILLHSLHHK
TPUOOJIOTUANIBIK TAaKbIPbINTAP Typajibl 3aMaHayd HACIapib! KaﬂblﬂTdCTb.lpyﬂbll-}
GiniM Gepy crparerusichii a3ipiiey, OHbIH IWIHAC OKYLIbLIAP MgH MyFaliMAepA
TpUOOJIOrMsIHbIH  3aMaHayd  YFbIMAAPbIMEH — TAHBICTBIPY  KOHE 0c1,(13 HeTi3/1e
TpubONOrMs  MIcesieNepiH  3epTTEeyAIH  MOTHBALMAIBIK, KICINTIK ~ Oariapiay,




ayHueTaHbIMABIK MYMKIHAIKTEPIH 1cke acbipy Kamer. Colrpl biitaphl Tpubosiorus
akaJIeMUAIBIK OPTA/A, COHIAN-AK TeXHUKANIBIK, KIACCUKAIBIK YHUBEDCHTe" :

ranpiman Gonabl, O¥I okl cananarwi Giiri Kajipnapra ’ cr'pm,r?”,ep-mf o
TybIHAZYBIMEH TYCIHAIPINY MymKin, ACTEH  KaKETTLIKTIH

JlnccepTauMabIn MakeaThl  — namjepain kacin  uukine
canachiH Gonallak Gpu3nKa Myranimin Jasipiay
JKoHE d3pney.

MakcaTKa XeTy YIUIH Keneci Minaerrep weisi:

— KOFapbl OKY OPbIHIAPbINAA (U3NKA NOHI MyraiiMin JaitbiHiayabiH Gisiv
Gepy Oarnapiamanapbliia 1‘.pl'.160ﬂ0l“l/l$l CajlaCblHbIH  TaHJIayJIbl  TaKbIpbINTaPbiH
(Ma3MyHbIH) KOJLIaHY MICENECIHIH Kasipri kar/iaitbiHa Tajiiay Kyprisy;

— monMMepliep TPUOONOTHUSCHI canachlHAAFbl FbUILIMHU KETIiCTiKTepre Tajiay
Kyprize OTBIPbIN, YNIBTPA XKOFApbl MONEKy 1Al NOHITHIICH (YKMIID) nerizinae
To3yFa Te3iMI aObIHIAPIbI KaFyAbIH TEPMUSILIK GypKy TEXHOIOMHACHIH d3ipaeyre
KaTbICY,

—  moHAepAiH KociOM wLHKiiHZe Tpubonorus camackinaa Oonawak ¢usnka
MyFaniMiH JaibIHAaYIbIH d1iCTeMeNiK XKy#eciHiH MoaeniH xacay;

— YHMBEPCHTETTIH (U3UKa KypChlHa TPHOOIOrHAHBIH (PU3NKAIIBIK HEri3epiHiH
TaKBIPBIOBIH €HTI3y JKONJApBIH aHBIKTAy (CTYAEHTTEPMEH OKY CabaKTapbiHbIH
opTypai (opManapblHa MaTepualjibl TaHAay *KoHEe KYpPbUIbIMIAY, OKBITY aficTepiH
TaHJay XoHe T. 0.);

— KOFapbl OKYy OpBIHZApbl CTYAEHTTEpiHIH (u3MKa MIOHIH  OKBITY/IbI
cyiieMenieiiTiH TPUOONOTHAHBIH (U3MKAIIBIK Heri3zepi OOMbIHIIA apHaWbl Kype
asipiey;

— a3ipieHreH MOAENb HEriziHae 3epTTey TMIOTE3aChIH TEKCEPY Y1LiH
MeJaroruKaiblK SKCIIEPUMEHT XKYPrisy.

3epTTey HOTHKENEPiHIH FRUIBIMH XKaHAJIBIFbl

— KOFapbl OKy OpBIHJIapbIHAa (u3nKa MyFaniM/iepiH JaHblHIayFa apHaiFaH
6iniM Oepy OaraapramanapblHia TpUOOJIOTUSHBIH Ka3ipri JkafiaiblHa Tanaay
KYPrisy;

— nonuMepJiep TPUOOIOTHICH CalaChIHAAFbI FBUIHIMH KeTIiCTIKTepre Tajiaay
JKYprize OTBIPbIN, YJbTpa XOFapbl Monekyansl nonuatiien (YXMIII) Heri3iHze
TO3yFa Te3iMi kabbIHAAP/bl XKaFyAbIH TEPMHUAIIBIK GYpKY TEXHOJOTUSCHIH 33ipreyre
KaTbICY;

_ NoHaepAiH KociOM uMKImiHIe TpuGosorus canachiiia Oonawak ¢u3uKa
MyrFajliMiH JaibIHAay AbIH ajicTeMetiK xKyHMeciHiH MOJIeNIH KKacay;

— YHMBEPCHMTETTIH dusnka KypcbiHa «Monekynaibik (usunka», «MexaHHKa»,
«TepMOIMHAMHUKa KOHE CTATUCTUKATBIK dusmkay KoHe «DIEKTP KIHE MArHeTHIMY
GenimaepiHe TpUOONOrUAHBIH (Gu3MKaNbIK Heri3aepiHin TaKbIpblObIH EHI13Y
xKoJaapbiH aHbikray (CTYJAEHTTEPMCH OKY caGaKTapbliblH OpTYpi (hopmanapbiHa
MaTepHal/ibl TAHaY KIHE KypbUIbIMAAY, OKbITY ojicTepit TaHuay KaHe T. 0.);

— Korapbl OKY OpbIHAApbI CTY/EHTTEPIHIH  (MIMKA TOHIH  OKbITYAbI
cyiieMeneiiTin  TpUGOIOrHAHbIL  (PUIMKAILIK nerizjepi OoiiblHIIA apHakbl KypcC
asipJey,

— o3ipneHren Mojie/ib Heri3iHjie 3¢pTTey rMIIOTE3achiH TEKCEPy YLLiH

: TpubOsIOrUs
QUCTEMECIH TCOPUSIILIK Heriyiey




:

Ocbl KYXKaTThIH arbUILbIH THIIHEH Ka3aK Tiine TYHHYC

NEAaroruKaJblK dKCIEPUMEHT XKYPrizy.

JluccepTaiys Korapbl JeHreijie OpbIHAAJIbIN ASKTAIFaH 3€pTTey KYMbICHI
Ooutbln TabBLTAMBI, 1LIKI TYTACTBIK Oap, HEri3ri epexesnep MEH KOPbIThIH/bIIap KbICKA
YKOHE Ma3MYH/bI JKa3blJIFaH.

Xorapbina  aifteinFanjapra  Gaiinanbictel  HypusnHosa MaknasiibiH
«IToHaepain  KocimTiK UMKIiHAE TpHOONOrus cajnacblHAAFbI bonauiak (u3MKa
MyFalliMiH JaibIHAAY» TaKprbI6BIHILanI nuccepTauusblK skyMbichl KP - FoitbiM
KQHE XKOFaphl OLIIM MI/IHI/ICTpJIll‘l FBUIbIM XOHE JKOFapbl O1/1iM caacblHarbl CarnaHbl
KAMTAMAChI3 €Ty KOMHTETi OenrifiereH TananTapblHa cai keneni. JlokTopaHT
8D01502 — dusuka GiniM Gepy 6Garmapiamachl OOHBIHIIA ¢usocopyss [IOKTOPBI
(PhD) nopexeciH amyFa JNa#bIK XKoHE AUCCEPTALHATIBIK YKYMBICTBI KOpFayfa Ki0epyal
YCBIHAMBbIH.

Cakapbs yHUBEPCHTETIHIH
npodeccopsl, PhD Anu YopyX

cachiia cail ayapbuiraibii pacgail

®.r.K., Aunmos'PK
Ayjrapmatubl
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