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KAWBIPBIMABIABIK KOPHI

HALYK

CHARITY FOUNDATION

B 2016 rogy nns pa3BUTHS W YIY4YLIEHHUS KauecTBa JKM3HU Ka3axXCTaHLEB
ObUT co37aH 4acTHbI bnarorBoputenbHbIdl (oHI «Xanblky». 3a TOAbl CBOCH
JeSITeIbHOCTH HAa pealiu3aluio OJIarOTBOPHUTENBHBIX IPOEKTOB B O0JACTIX
o0pa3oBaHusl M HayKW, COLMAIbHOW 3alIMUTBI, KyJIbTYpPBbI, 31paBOOXPAHEHUS U
cnopta, @onj BeIienun Oonee 45 MUIIMAPAOB TEHTE.

Ocoboe BHUMaHHMe bnaroTBopuTenbHBIA (QOHI «XalbIK» yAelseT
0o0pa3oBaTeJIbHBIM POIPAMMAaM, CUUTAsl 3TO HAlPABICHUE OJHUM U3 KIIOUEBBIX
B cBoel AestenbHOCTH. OKa3pIBasi MOAACPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@oH/ BHOCHT CBOH MOCHIJIBHBIN BKJIA] B Pa3BUTHE KAY€CTBEHHOTO 00pa30BaHUS
B Kazaxcrane. Tem cambIM CHOCOOCTBYSl POCTy 4YHCJIa JIOACH, CIIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydliemMy — HOpo(ecCHOHaJOoB B pPa3iUYHBIX
cthepax, MOTEHIMANBHBIX JHUAEPOB U «BEIHKHX yMOB». OTHON W3 3HAYNMBIX
nHULOUATUB QoHna «Xanblk» B oOpa3zoBaTesnbHON cdepe cran npoekt Ozgeris
powered by Halyk Fund — nepBsiii B cTpane Ou3Hec-uHKYyOaTOp AJS yUaIIUXCS
9-11 wiraccoB, KOTOPBIM TOMOTAET pa3BHUBATh HEOOXOAUMEBIE B COBPEMEHHOM
MUpE OpeIlpUHUMATEIbCKUE HaBBIKM. Tak, Ha coxelicTBHE MalloMy OH3HECy
LIKOJIBHUKOB ObUT0 BIAEIeHO Oosiee 200 rpanTOB. J{J1s MOAIEPIKKY TaJaHTINBBIX
1 MOTHUBHUPOBAaHHBIX JeTeil POH/I HEOAHOKPATHO BBIAEIA I'PAHTHI HA 00ydeHHE
B MexnyHapoaHo# mkone «Mupac» u B Astana IT University, a Tak:xe oMor
Ka3aXCTaHCKUM HIKOJIbHUKAM IIPUHATH y4yacTHe BIIpecTHKHOM KoHKypce «USTEM
Robotics» B CILIA. ABTOopckue pabOTHI B paMKax mpoekTa « TomiMrep», KOTOpoMy
@doHp oKazad MOANEPHKKY, JETIIM B OCHOBY y4eOHOM MporpamMmsbl, y4eOHUKOB H
y4e0HO-METOANYECKUX KHUT 10 mpenmMery «OCHOBBI MpeANpPUHUMATENECTBA U
ouszHecay, mpenomaBaemoro B 10-11 kimaccax ka3aXxCTaHCKHX IITKOJT M KOJIIEKEH.

IToMmuMO MOMOIIYN IIKONIBHUKAM, yHalIUMCs KoJemke u crynentam Ooujg
CYMTAeT BaYKHBIM BHECTH CBOHM BKJIAJ B MOBBIIICHNE KBaTU(PUKAIUN TIEIarOr0OB,
COBEpIICHCTBOBAHNE WX 3HAHWI W HABBIKOB, ITOCKOJBKY HMEHHO OHH SIBIISIOTCS
MPOBOAHMKAMHU 3HAHMM OyZylIMX IMOKOJEHWH KazaxcraHueB. llpu mopnmepikke
®onna «Xaaelk» B IOKHOW CTONHUIE OBLT OPraHM30BaH €KETOMHBIN TOPOACKON
KOHKypC miefaroroB «Almaty Digital Ustaz.

BakxHO! MHUIMATHBOW CTasl peaju3yeMblid MIPOEKT MO OOyYEHHIO OCHOBaM
(hMHAHCOBOW TPaMOTHOCTH MIpemnojaBareneil u3 BocbMu obOnacteir Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIHMSHUE Ha BOCHHUTaHHE (DUHAHCOBOM
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CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
rpakJaH CTPaHBI.

Heo6xomumyto momomrs @oug «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B HEel HyxkjaaeTcs. B pamkax conuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS paboTa 1Mo MOMIEPIKKE AETEH, OCTABIIUXCS 0e3 poauTesei, neTei u
B3pOCIIBIX U3 COLUMAIBHO YSI3BUMbIX CIOEB HACEJEHHUS, JIFOIeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMHU, & TaK)K€ 00CCIICUCHHUIO HYKIAIOIUXCS COLMAIBHBIM KUIbEM,
CTPOUTEIHCTBY COITMATBFHO BAKHBIX 00BEKTOB, TAKUX KaK JETCKHE CaJIbl, JETCKHE
IJIOIIAIKU U (DU3KYIBTYPHO-03/I0POBUTEITHHBIE KOMILIEKCHI.

B xomuiiky no6psix gaen @onjga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIIU
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOJAJIEPKKa B PA3BUTHHU JIETCKOTO (yTOOIA 1
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb biaroTBopuTenbHbIN HOH
«XanpIk» OKa3aJl HalllUM COOTCUECTBEHHHUKAM BO BpeMsl HEIaBHEH MaHIESMHUU
COVID-19. Torma, B pa3rap Tspkelnol 00pbOBI C KOPOHABUPYCHOHN HH(EKIHEH
®ony BeIENHI CBBIIE 11 MAIITHAPIOB TEHI'e HA TPHOOpPETEHNE HEOOXOAMMOTO
MEJIUIMHCKOTO OO0OpPY/IOBaHMUS M JOPOTOCTOSIINX MEIMIIMHCKUX IpernapaTos,
ABTOMOOMJICH CKOpPOW MEIUITMHCKOW ITOMOIIMH W CPEACTB 3aIlUTHI, aIpeCHYIO
MaTepHaIbHYyI0 OMOIIb COLUUANBHO YSI3BUMBIM CIIOSM HACEJICHUS U JCHEKHbIE
BBITIATHI MEAUIIUHCKUM PAOOTHUKAM.

B 2023 roay Hapsiiy ¢ ApYyrMMH HNpPOEKTaMHU, HalleJEHHBIMU Ha MOBBIILICHHE
05IarocoCTOSTHUSI Ka3axCTaHCKUX rpaxaaH @OoHI pemmwur yaenuTh o0coboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABJISIETCSA YacThi0 0OIIECTBEHHON KYJIbTYpPHI, a
YPOBEHbB €€ pa3BUTHUsI OIPEAEIAET YPOBEHb Pa3BUTHUS TOCYIapCTBA.

[Honnepxka doHnoM BblTycka kypHanoB HanuonanbHOM AkaneMuu Hayk
PecniyOonuku KazaxcraH, KOTOpble BXOAST B MEKIyHApOIHbIE QOHIBI Scopus U
Wos U B KOTOPBIX MYOIHKYIOTCS CTaThl OTEYECTBEHHBIX YUCHBIX, JTOKTOPAHTOB
Y MaruCTPaHTOB, a TAK)KE HAYUHBIX COTPYAHHKOB BBICIINX YYCOHBIX 3aBECICHUI
Y HAyYHO-HMCCIIEIOBATEICKUX MHCTUTYTOB HAIlled CTPAaHBI SIBISETCS HE MeHee
3HauYUMBIM BKJIa70oM DoH/a B pa3BUTHE Ka3aXCTAaHCKOTO O0IIecTBa.

C yBaxxenunem, brarorBoputeabHbiii @oHI «XambIk»!




BAC PEJAKTOP:

TYUMEBAEB Kauceiiit KanceiiTy,Ibl, (001 FHUTBIMIAPBIHBIH JOKTOPEI, Mpodeccop,
KP ¥FA kypmerri mymieci, On-Papabu arbiaaarsl Kazak yITThIK YHUBEPCHTETIHIH PEKTOPbI (AJIMATEI,
Kazakcran)

FAJIBIM XATHIbI:

IOBIJIKACBIMOBA Aama EciM0eKKBI3bI, [1e1aroriKa FhUTBIMIAPBIHBIH JOKTOPEI, podeccop,
KP ¥YFA akanemuri, Abaii areiamarel Kaz¥YIIVY Ilemarorukaibik OUTIMII JaMbITy OPTaJbIFBIHBIH
nupekTops! (Anmarsl, Kazakcran), H =2

PEJAKI WS AJTIKACHBI:

CATBIBAJIAbI O3iMxaH O0inKaibIPYJIbl, 5KOHOMUKA FEUIBIMAAPBIHBIH JOKTOPBI, podeccop,
KP ¥FA akamemuri, DKOHOMHKa MHCTHTYTHIHBIH qUpekTops! (Anmarsl, Kazakcran), H=15

CAITAPBAEB O6aixkanap Kymanyibl, SKOHOMHKA FBUIBIMAAPEIHBIH JOKTOPEL, Tpodeccop, KP
YFA xypmerti mymieci, XanblKapaiblK HHHOBAIHSUIIBIK, TEXHOJIOTHSUIAP aKaJeMUSCHIHBIH MTPE3UICHTI
(Anmarsl, Kazaxcran), H=6

JYKbSHEHKO Hpuna I'puropbeBHa, 5KOHOMHKA FHUIBIMIAPBIHBIH JIOKTOPHI, Ipodeccop,
«KneBo-MoruiisiH akaieMHsIChI» YITTHIK yHUBEepcUTeTiHIHKapenpamenrepymici (Kues, Ykpauna), H=2

HINIIOB Cepreii EBrenbeBu4, Ieiaroruka FhUIBIMIAPBIHBIH JOKTOPBI, Tpodeccop, K.
Pa3ymoBckuii aTeiHarsl Mockey MEMIIEKETTIK TeXHOJIOTHSUIAp JKOHE MEHEKMEHT YHHBEPCHUTETIHIH
KOCINTIK OiTiM OepyiH MeJarorukachl )oHE MCHXOJIOTHACH KadenpachlHblH MeHrepytici (Mackey,
Peceii), H=4

CEMBHUEBA Jla33atr MBIKTBIOEKKBI3bI, 2KOHOMHKA FhUIBIMAAPBIHBIH JoKTOphl, JI.H. T'ymunen
areiaaarel Eypasus ynTTeik yHEBepeuTeTiHiH npodeccops! (Hyp-Cynran, Kazakcran), H =3

ABUJIBJIMHA Canrtanar KyaTkbI3bl, NeIaroruka FhUIBIMIAPBIHBIH JOKTOPEI, IHpodeccop,
E.A.BexeroB arpiHzmarsl KaparanIpl MeMIICKETTIK YHHBEPCHUTETI IIefaroruka KadempachbIHbIH
menrepymrici (Kaparannel, Kazakcran), H =3

BYJIATBAEBA Kyszkanat HypbIMKaHKBI3bI, [EJaroruka FbUIBIMAAPBIHBIH  JOKTOPBL,
npodeccop, bl. AnTeiHCapuH aThIHIAFBl ¥JTTHIK OUTIM aKaJeMUSICHIHBIH 0ac FBUIBIMU KbI3METKEpi
(Hyp-Cyunran, Kazakcran), H =2

PBIZKAKOB Muxann BukTopoBuy, niejaroruka FeUTbIMIAPBIHBIH TOKTOPEI, podeccop, Peceit
OiTiM aKaJeMHsCHIHBIH akajemuri, «bimim Gepyneri ctanaapTTap jkoHe MOHUTOPHHIY JKypPHAIIBIHBIH
0ac penakropsl (Mackey, Peceit), H =2

ECIMJKAHOBA Caiipa PaduxeBHa, 5KOHOMMKA FBUIBIMJIAPBIHBIH JOKTOPbI, XaJIbIKapabIK
OusHec yHUBEpCHUTETIHIH npodeccopsl, (Anmarsl, Kasakcran), H= 3
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IJTABHBII PEJAKTOP:

TYUAMEBAEB XKancent KancenToBH, 10KT0Op GUIOTOrHUECKHUX HAYK, IPO(eCccop, MOUETHEIH
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(Anmarsl, Kazaxcran), H=2

PEJAKIHHUOHHAS KOJIJIEI'HUSI:

CATBIBAJIIUH A3umxaH AOBLIKAMPOBMY, JOKTOp SKOHOMHYECKHX HayK, Mpodeccop,
akanemuk HAH PK, mupexTop maCcTHTYTa DKOHOMUKH (AnMarel, Kasaxcran), H =5

CAITAPBAEB Agmm:kanap JlXkyMaHOBHY, TOKTOp YKOHOMHYIECKUX HayK, Tpodeccop, TOUeTHEIH
wied HAH PK, mpesuneHt MexIyHapoqHO# akajeMHH WHHOBAIMOHHBIX TEXHOJOTHH (AJIMATHI,
Kazaxcran), H=6

JYKbSIHEHKO Upuna I'puropbeBHa, JOKTOp 3KOHOMUUYECKUX HAYK, IIpodeccop, 3aBeyronas
katenpoit HamonansHoro yHuBepcutera «KneBo-Morunsackas akagemus» (Kues, Ykpanna), H =2

HINIIOB Cepreii EBrenneBu4, TOKTOp TEIarorH4ecKAX HaykK, Tpodeccop, 3aBeayIOMINi
kadenpoil MemarormKM M HCHXOJIOTHH  NPO(ECCHOHANBLHOTO  00pa3oBaHHsS MOCKOBCKOTO
rOCyJapCTBEHHOI'0 yHHBepcuTeTa TexHonoruil m ympasneHus umenu K. Paszymosckoro (Mocksa,
Poccus), H=4

CEMBUEBA JIsn33at MBIKTBIOEKOBHA, JOKTOP SKOHOMUYECKUX HayK, mpodeccop EBpazuiickoro
HarmoHaJgbpHOTO YHUBepcuteTra uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H =3

ABUJIBJJUHA Canranat KyaToBHa, TOKTOp HeIarormdeckux Hayk, Ipodeccop, 3aBerLyIomast
kadenpoit memarormkm Kaparanamackoro yHuBepcutetra wumeHun E.A.BbykeroBa (Kaparanna,
Kazaxcran), H=3

BYJIATBAEBA Kymkanatr HypbIM:kaHOBHA, JIOKTOp MeJarorMyeckux Hayk, mpodeccop,
IIaBHBINA Hay4HBII cOTpynHUK HanmonaneHol akanemun oopasoBanus umenu bl. Anteiacapuna (Hyp-
Cynran, Kazaxcran), H=3

PBI’KAKOB Muxaun BHKTOpOBHY, TOKTOp MENAarorHYecKMX HayK, Npodeccop, aKaaeMHK
Poccuiickoli akagemun o0pa3oBaHMs, TNIaBHBIN penaktop kypHana «CTaHZapThl ¥ MOHUTOPHHI B
obpazoBanum» (Mocksa, Poccust), H=2

ECUMKAHOBA Caiipa PajguxeBHa, T0KTOp SKOHOMHUUYECKHX HayK, mpodeccop YHUBepcuTeTa
MexryHapoHoro 6usHeca (Anmarsl, Kasaxcran), H=3
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Abstract. Taking into account the connection of physics with everyday life,
industry, technology, engineering, the introduction of practical orientation elements
as one of the traditional areas of education is an urgent task. The preparation of
future physics teachers for solving practical problems is provided by the use of
the project method, problem-based and productive learning in lectures, practical,
laboratory classes and independent work of students. Within the framework of
the discipline “Electricity and Magnetism” under consideration, it was proposed
to implement the above methods based on STEAM technology. The conscious
acquisition of subject knowledge based on STEAM technology allows you to
apply them in various situations. The main purpose and idea of the research is not
only to master a number of theoretical materials of the discipline “Electricity and
Magnetism” based on STEAM technology, but also to ensure the formation of skills
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to independently apply the acquired knowledge in everyday life, in engineering and
technical fields. In addition, using the example of the discipline “Electricity and
Magnetism”, the author's methods of using electronic educational resources through
STEAM technology in the preparation of future physics teachers are considered.

Keywords: STEAM technology, teaching physics, future physics teachers,
discipline "Electricity and magnetism", electronic textbook
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Annotauus. Pu3nKaHbIH KYHACTIKTI ©MipMEH, OHEPKICII, TEXHUKA, NHKEHEPHUSI
caslachlHaFbl OalIaHBICBIH E€CKEpil, OKBITYAarbl HOCTYpIi OarbITTapAblH Oipi
pEeTiHe MPAKTUKANIBIK OaF 1apIbUTBIKTHIH SIEMEHTTEPIH €HI'13y ©3€KTi Mocesie 00bII
Tabbutaapl. bonamak ¢u3uka MyraniMAEpiHiH MPAKTUKAIBIK MoceeNepai Iemryre
JasipIIBIFBIH - KaNBIITACTRIPY JIOpiC cabakTapbhlHAa, TMPAaKTUKANBIK cabakrapra,
nabopaTopysIblK — cabaKTapia JKOHE CTYACHTTEpAIH ©3/iK  JKYMbICTapbIHIIA
x)obanap, MpoOJieMallbIK, MPOJYKTUBTI OKBITY MEH YKBIMIIBIK OKBITY OIiCTEpiH
naianany apKbUIbl KAMTaMachl3 eTineai. bi3 KapacTeIpbil OTBIpFaH «DIEKTp JKOHE
MarHeTH3M» TIoHI HeHOepiHme korapbina arainraH oxictepai STEAM werizinge
Ky3ere acwlpy YCbiHbULIBL [loH OolibiHma Outimaepai STEAM Herizinzne caHabl
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TYpZe MEHrepy, ojapAbl ajlyaH TYpJIi jKarnainapaa KolgaHyFa MyMKIHIIK Oepeni.
3epTey KYMBICBIHBIH HETi3T1 MakcaTbl MEH HAESACHL: «DJEKTP JKOHE MarHeTH3M)»
nonin STEAM =erizinae Gipkatap TEOpHsUIBIK MaTepraiaapIsl MEHIepy FaHa eMec,
COHBIMEH Karap aifaH OuriMaepiH e3 OeTiHIIe KYHACTIKTI eMipae, WHKEHEpHs,
TEeXHHUKa cajlaJlapblHAa KOJaHa aly AafAblUIapblH KaJbIITACTBIPYAbl KAMTaMachl3
ery. CoHbIMEH Karap, «DIIEKTp JKOHE MarHeTH3M» IIOHI MbIcajblHAa OoJariak
¢usuka myranimaepin okpityaa STEAM 6imim Gepy apKbUIbl AJIEKTPOHIBI OiiM
Oepy pecypcTapblH NalganaHyablH aBTOPIBIK 9ICTEP] KApacThIPbUIIBL.

Tyiiin ce3gep: STEAM Oimim Oepy, (u3ukaHbl OKBITY, Oonamax QHU3UKa
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AHHOTanusl. YYWUTHIBas CBA3b (HU3MKH C TOBCEJHEBHOW JKU3HBIO,
MIPOMBILIUIEHHOCTBIO, ~ TEXHHKOH,  WH)KEHepueH,  BHEApPEHHE  DIEMEHTOB
MPaKTUYECKOH HAalpaBJICHHOCTH KaK OJHOTO W3 TPaJULMOHHBIX HaNpaBICHUH
o0pa3zoBaHusi SBISiCTCS akTyaqbHOM 3azadeil. I[loaroroBka Oyaymmx yuuTemnei
(U3MKK K pEIICHHI0 MNPaKTHYECKUX 3afad 00ecreunBaeTcs HCIOIb30BaHUEM
MeToJla MPOEKTOB, MPOOJIEMHOI0 M TPOAYKTHBHOTO OOyYEHHsI Ha JICKIIMOHHBIX,
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MPAaKTUYECKUX, Ta00OPaTOPHBIX 3aHATHIX U B CAMOCTOSITENILHON padOTe CTY/IEHTOB.
B pamkax paccMaTprBaeMoil HAMM JUCHUIUIMHBI “DIIEKTPUYECTBO U MarHeTusM’
OBUIO TPEAJIOKEHO pealn30BaTh BhILIETIepeYrciIeHHble MeTonbl Ha 0aze STEAM
TexHonoruu. Oco3HaHHOE MPUOOPETEHNE TIPEIMETHBIX 3HaHUH Ha ocHoBe STEAM
TEXHOJIOTUH TO3BOJIIET MPUMEHATh X B PAa3NNYHbIX cuTyalusx. OCHOBHas LENb
U UAesd HCCIEIOBaHUA: HE TOJBKO OCBOGHHE psJla TEOPETUUYECKUX MaTepHalloB
JUCHUIUTHHBL “INeKTpUuuecTBO U MarHeTu3m” Ha ocHoBe STEAM TexHomoruu, HO
u obecrieunne (GOPMUPOBAHUS YMEHHI CaMOCTOSITENIbHO MPUMEHATh MOTy4YeHHbIE
3HaHUsI B IOBCEIHEBHOM )KM3HH, B MH)KEHEPHO-TEXHUUECKUX obnacTsx. Kpome Toro,
Ha MpUMepe TUCIHUIUINHBI “DJIEKTPUUECTBO U MAarHETU3M ™ PaCCMOTPEHBI aBTOPCKHE
METOJIbl MCIIOIBb30BAaHMS JICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB MOCPEICTBOM
STEAM TexHOIOTUH MPY TOATOTOBKE OyAyIIUX YUUTENEH (PH3HUKH.

KiroueBsbie cinoBa: STEAM Texnonorus, o0ydenue gpusuke, Oymynpe yauTemns
(U3UKHU, TUCUUTITIHA « DJIEKTPUUSCTBO U MarHeTU3M», 3JIEKTPOHHBIN yueOHUK

Introduction

In accordance with the requirements of credit technology of training, the student
often needs to independently search and acquire knowledge. In this regard, special
hours are allocated for independent work of the student in this system. Therefore,
students work with multimedia programs, electronic textbooks, Web sites, as well
as textbooks to complete the task independently. In addition, students receive
opportunities to develop themselves as individuals, deepening their knowledge of
the virtual environment, computer and using STEAM technology (Putri, 2023).

The use of STEAM technology in teaching physics, combined with the
constructivist approach of David Jonassen: "the constructive model of learning is
such that students do not perceive the world around them as explained by the teacher,
act actively and strive to structure their knowledge... The purpose of such training is
to increase the effectiveness of the learning process".

The use of STEAM technology (digital reference notes, e-learning resources, tool
packages) as a means of increasing the applied orientation of teaching the discipline
"electricity and magnetism" was carried out in lecture classes, during laboratory
work.

In order to implement this direction, the use of electronic textbooks and
multimedia presentations is of great importance in ensuring the visibility of the
lecture, systematic interpretation of educational material, and full presentation of
information.

If we distinguish the following types of lectures used in the course of teaching the
discipline using STEAM technology:

1) classroom lectures conducted using computer training technologies;

2) transfer of Applied Knowledge using ET;

3) multimedia lectures using case - or web-technologies) (Ginusti, 2023).

Possibilities of using STEAM technology in teaching the discipline "electricity
and magnetism":

- through the subject, content and purpose of the subject;
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- is determined by the features and possibilities of using computer training
programs.

Material and methods

As an example, from the discipline "Electricity and magnetism" the phenomenon
of electromagnetic induction. Let us analyze the methodology of teaching the
topic "Faraday and Lenz laws" using an electronic textbook and a digital reference
Synopsis.

The phenomenon of the formation of an electric current in the circuit when the
magnetic flux that pierces a closed circuit changes is called the phenomenon of
electromagnetic induction.

Figure 1 - view on the monitor of an electronic textbook on the topic of electromagnetic induction

For example, when a permanent magnet is inserted or removed into a coil of
a closed circuit shown on the screen, an electric current is generated in the circuit
using animation (Figure 1).

The electric current generated during the phenomenon of electromagnetic
induction is called the induction current, and the electromotive force is called the
induction electromotive force.

The induction electromotive force generated in the circuit when the magnetic flux
piercing a closed circuit changes is directly proportional to the rate of change in the
magnetic flux piercing this circuit.

dd (1)

& =k—
dt

The direction of the induction current is determined by the Lenz rule:
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—>0, ¢, <0.
dt 2
dd
—<0, ¢ >0.
then,
do
& =——
dt )
If the magnetic flux that pierces the circuit changes smoothly
AD
& =——
At (5)

The induction electromotive force that occurs in a closed loop is equal to the rate

of change in the magnetic flux.

® = BScosa. (6)
The phenomenon of electromagnetic induction is observed in:

1. When the contour in the magnetic field is deformed or the area of the contour

is changed.
B = const, a = const, S # const. (7)
@, —@, =Blusn a,
U = Blvsin a. (8)
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2. When the circuit rotates with a frequency in an external magnetic field

B = const, S = const, a # const, w= const. 9
- _dg _ _d(BScosa) __gS d(cosa) __gS d(cosmt) _ BSwsin o,
dt dt dt dt (10)

& =BSwsn at. (11)

3. When the contour is located in an alternating magnetic field.

B # const, a = const, S = const. (12)
g = —62, £ = §Edi,
ot f (13)
~ = O = ,= .
§ Bdl =——  BdS, S =Si,
f ot (14)
§ Edl = —§a—Bd§
7 s Ot (15)

An alternating magnetic field creates a Vortex electric field in the space
surrounding itself. In turn, an alternating electric field creates a vortex magnetic field
in the space surrounding itself.

Explain the lesson in detail, comprehensively and show students the phenomenon
of electromagnetic induction and Lenz's rule using an electronic textbook.

In addition, it shows the application of this phenomenon in production, modern
technology, etc.

In preparation for the lesson, the teacher studies the content of questions of Applied
Physics on this topic, from which he selects the necessary material in accordance
with the structure of the plan for the description of the object of technology.

Shows that the phenomenon of electromagnetic induction is used in practice
mainly in electric machines, that mechanical energy (movement of a conductor in a
magnetic field) is converted into electrical energy (induction of electric current) in
electric machines, and such machines are called generators.

Electrogenators play an important role in our technological existence, because
they allow us to generate energy in one place and use it in another. For example, a
steam engine converts the combustion energy of coal into useful work, but we can
use this energy only where the coal furnace or steam boiler is located. Meanwhile,
the power plant will be located far from electricity consumers and will be able to
provide energy to factories, houses, etc.

In many cases, it will be necessary to power instruments for different voltages
from the same current source. For example, when connecting a TV to a 220 V current
source, it is necessary to supply a voltage of 6, 3 V to the incandescent lamps inside
it, 1-2 V to the transistors, and 15,000 V to the electron - irradiation tube. In this
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way, tools called Transformers are used to raise or lower the voltage as needed. The
change in AC voltage at an almost constant value of power along with current is said
to be an alternating current transformation. The tool that performs the transformation
of alternating current is called a transformer.

Various technical objects and processes can also be visualized using multimedia
presentations. In such presentations, sound, color, animations ensure effective
assimilation of educational material. The use of animation elements allows you to
increase the role of the visual-action type of thinking (Usembayeva, 2014).

The manual in the form of a presentation can also be supplemented with traditional
teaching aids (didactic materials, reports and exercises collections, books). Other
technical training tools — a video projector, television-can be used to visualize
presentations.

The numerical reference summaries we made used the hypergraphics method.
This method can be seen as an example in the explanation of the construction of
a transformer based on the phenomenon of electromagnetic induction in question
(figure 3).

1-6ip TaxTimiK KapeTKa

2-IOMKapTa OpaHaTTacaThiH aJaH 1
r 2-immxi peitxa
3-GeminTapaTKemm Koparma
4-Maiiapr KyHbIT aTy myMeri 10 <

6-37I€KTPOBEHTHIIATOP

1
3-opama oTxisrim
4-npoxtazxamap
S-cBIpTKBI TKisrimTEp
7-tpaHcdopmaTop Hars 6-37eKTpOKapTOHHAH
JKacaTFaH Kopan

8-caIKBIHIATKBINI JKyHeci
7-Kumep menracst

9-TpaHcdopMaTOpABl KeTepyre
apHamTFaH iarim

11-xipic BH (110 xB) 3
12-msreic CH (35 xB)
13-a)XBIPAaTBIT KOCKBII TETiri
14-xipic CH(10 xB)
15-caKTaHABIPFBIII TYTiKIIECH

TMapaniens eTKisrimTepAiR TPAHCIOIHIHA
CXeMackt

m

Figure 3-presentation slide made by the hypergraphics method for explaining Transformer
construction

The electric motors of the vacuum cleaner, mixer, electric meat grinder, washing
machine that we use every day are based on the phenomenon of electromagnetic
induction. It goes without saying that it has many industries used in production

(figure 4).
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Figure
4-Presentation slide made by the hypergraphics method to explain the construction of a washing
machine

When working with this ET, students are faced with fundamental scientific
research of electromagnetism, observation of physical phenomena, experimental
results. This allows them to work with the research methodology and acquire the
main techniques and skills, to know their areas of application.

The use of electronic textbooks in the interpretation of educational material of
Applied content on the discipline" electricity and magnetism", of course, has its own
characteristics:

- to solve certain problems in the discipline and be focused on a specific subject
area;

- ability to apply applied knowledge related to topics and adapt the tools to present
them;

- be able to master digital reference notes through an electronic textbook.

The most necessary principle in the use of an electronic textbook in the lessons
of this discipline: software support of the lesson through electronic textbook,
preservation and maintenance of the role of the teacher without loss; the teacher can
explain the necessary topics in the lesson through the educational and methodological
complex.

Lecture notes and their illustrative materials for organizing independent work of
students were presented using the ET "electricity and magnetism". Free and accessible
digital materials are an important didactic component of students ' independent work
on a lecture course (Berkimbayev, 2015).

In order to increase the applied orientation of teaching the discipline, the
development of author's projects is considered as an additional task for students.

As part of our study, students were asked the question of drawing up quantitative
Reference Notes on a specific technical object on the topics of the discipline
"electricity and magnetism". During the implementation of the project, students in
the direction of increasing their specific applied knowledge carry out:
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- collection, analysis, didactic processing and systematization of information
about a specific technical object,

- preparation of quantitative Reference Notes on the content of a specific technical
object.

In the development of individual projects, the teacher acts as a consultant and
assistant. In case of serious difficulties in the course of work, he can also work as a
project manager, etc. Therefore, at this stage, the teacher uses all kinds of teaching
methods: explanatory, illustrative, reproductive and problem methods (problem
interview, exploratory and research methods) (Aguilera, 2021).

The main methods of work in the process of preparing a project include collective
teaching methods (work in pairs, in small groups, including groups with a changing
composition, discussions and discussions aimed at solving a common problem).

Students defend in advance the digital reference notes they have made, and the
quality of each project is also discussed, and it is evaluated whether it has been
implemented in accordance with the requirements. Finally, the features of the
accumulation of digital reference notes into a collective product of knowledge
are considered. As a result of the collective work of students, the final product of
knowledge is obtained (Ramankulov, 2022).

The results of training include the formation of students ' ideas about the
practical application of the course program. In addition, students have experience
in the implementation and evaluation of author's educational products for studying
questions of Applied Physics in the educational process.

The creation of a collective product of knowledge by students is the most
important result of their independent work. This is a very necessary and valuable
result in the practice of knowledge today. Training of specialists based on productive
training technology is very effective. The orientation of students to the creation of a
product of knowledge is a serious motivational factor that stimulates their educational
cognitive and creative activity.

The advantages of using collective teaching methods for the development of
communicative qualities of the personality of students are clearly manifested.

During the passage of pedagogical practice in high school, students perform the
following tasks:

I)get acquainted with the features of the implementation of the applied
orientation of teaching physics in a real school (including its applied component of
the educational process);

2) conducts classes using the TC, which he / she participated in, and conducts its
testing;

3) re-evaluate and supplement the quality of the manufactured digital LCD based
on the results of approbation.

During the period of teaching practice, students have the opportunity to use both
digital reference notes made by them and those made by other students. As a rule, the
student can conduct 1-3 applied-oriented lessons within the framework of the basic
course of physics. It is also possible to organize extracurricular work on the study

1
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of questions of Applied Physics. Application-oriented elective courses or elective
courses can be held. Of course, if such courses are organized in the same school.

In the development of individual projects, the teacher acts as a consultant and
assistant. In case of serious difficulties in the course of work, he can also work as a
project manager, etc. Therefore, at this stage, the teacher uses all kinds of teaching
methods: explanatory, illustrative, reproductive and problem methods (problem
interview, exploratory and research methods).

In the process of preparing a project, the main methods of work are the technology
of collective teaching methods (work in pairs, in small groups, including groups with
a changing composition, discussions and discussions aimed at solving a common
problem).

Independent work of students with a computer, aimed at solving cognitive
problems and creating a project, allows you to increase the applied orientation of
teaching the discipline.

When conducting a theoretical study, the student should not only have the task of
solving some practical problem, but also be able to present the results obtained in the
most visual and accessible form.

The use of such diverse programs ensures the implementation of the didactic
position of the scientific nature of teaching.

Results

The formation of practical skills and abilities through ICT makes it possible to
increase the applied orientation of teaching the discipline "electricity and magnetism"
and its connection with work and practice.

In teaching the discipline" electricity and magnetism " — consideration of Applied
Problems aimed at solving with the help of ICT. It allows the teacher to rely more on
a physical computational experiment during training.

The approximate calculation method is one of the most important elements of the
formation of computational flexibility for students. When solving specific problems
in the areas of application of physics, students will have to work with measurement
methods, numerical values obtained from tables and definitions. If there are
measurement errors in the initial values, then real calculation methods cannot be
used. In such cases, approximation methods are used.

It is worth paying the attention of students to the fact that the main tool for
performing calculations in practice is modern computing equipment (calculator,
computer). Therefore, it is better to use these computing tools in practical and
laboratory classes, for example, when solving problems with applied content.

Solving such problems is of particular interest in the discipline" electricity and
magnetism". Because local natural and domestic (technical) conditions are taken
into account here. The tasks assigned are aimed at solving a number of the following
problems:

- physical consideration of experiences;

- determination of functional dependencies in physical laws and laws by
measuring physical quantities;

- explanation of the possibility of controlling physical processes using household
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appliances (determination of the task of the rheostat on a sewing machine and a
potentiometer - volume control on a television, tape recorder, radio receiver);

- measurement and calculation of the parameters of technical devices necessary
for household use (determination of the power of electrical devices — an iron, an
electric stove using an electricity meter and a clock with a second language and
comparing it with the documentary indicators of this tool; explain the reasons if they
do not match);

- technical knowledge in everyday labor practice.

Such types of training allow you to deepen and expand your applied knowledge
of the discipline "electricity and magnetism", develop an interest in cognitive
activity, develop practical, including graphic skills and abilities, thereby increasing
the applied orientation of teaching the discipline.

«This research has been/was/is funded by the Science Committee of the Ministry
of Science and Higher Education of the Republic of Kazakhstan (Grant No.
AP14870844).
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