ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

KANBIPEIMABIABIK, KOPBI

HALYK

YJITTBIK FBIJIBIM CHARITY FOUNDATION

AKAJIEMUSICBI» PKB

«KA3AKCTAH PECITYBJIMKACHI
YJITTBIK FbIJIBIM AKAJAEMUSCHI» PKb
«XAJIBIK» XK

XABAPIIbBI Cbl
BECTHUK |THE BULLETIN

POO «HAIITMOHAJIbHOM OF THE ACADEMY OF SCIENCES
AKAJIEMMHN HAYK OF THE REPUBLIC OF
PECITYBJIMKH KA3AXCTAH» KAZAKHSTAN
YD «Xambiky «Halyk» Private Foundation

PUBLISHED SINCE 1944

3 (409)

May —June 2024

ALMATY, NAS RK




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 bnaroTBopuTeabHBIA (QOHI «XalbIK» yAelseT
o0pa3oBaTesIbHBIM IPOIPAMMaM, 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 CHOCOOCTBYs pOCTy 4YHCJa JIOACH, CIIOCOOHBIX
MEHATH JKM3Hb B CTpaHe K JydliemMy — Opo(ecCHOHaJOoB B pa3iUYHBIX
cthepax, MOTEHIMANBHBIX JHUAEPOB U «BEIHKHUX YMOB». OTHON W3 3HAYNMBIX
nHULOUaTUB QoHna «Xanbslk» B oOpa3zoBaTesnbHON cdepe cran npoekt Ozgeris
powered by Halyk Fund — nepBbiii B cTpane Ou3Hec-uHKYyOaTOp AJS yUYaIIUXCs
9-11 wiraccoB, KOTOPBIM TOMOTAET pa3BHUBATh HEOOXOAUMEBIE B COBPEMEHHOM
MUpE HpeIlpUHUMATEIbCKUE HaBBIKM. Tak, Ha coxelcTBHE MalloMy Ou3HECy
LIKOJIBHUKOB ObUT0 BBIAEIeHO Oosiee 200 rpanTOB. J{J1sl MOAIEPIKKY TaJaHTINBBIX
1 MOTHUBHUPOBAHHBIX JeTeil POH/I HEOAHOKPATHO BBIAEIAT I'PAHTHI HA 00ydeHHE
B MexnyHapoaHo# mkoie «Mupac» u B Astana IT University, a Tak:xe oMor
Ka3aXCTaHCKUM IIKOJIbHUKAM IIPUHATH y4yacTHe BIIpecTHKHOM KoHKypce « USTEM
Robotics» B CILIA. ABTOopckue pabOTHI B paMKax mpoekTa « TomiMrep», KOTOpoOMy
@doHpa oKazajd MOANEPHKKY, JETIIM B OCHOBY y4eOHOM MporpamMmsbl, yUeOHUKOB H
y4eOHO-METOANYECKUX KHUT 10 mpenmMery «OCHOBBI MpeANpUHUMATENECTBA U
ousHecay, mpenomaBaemoro B 10-11 kimaccax ka3aXxCTaHCKHX IITKOJT M KOJIIEKEH.

IToMmuMO MOMOIIYN IIKONBHUKAM, yHalIUMCs KoJemke n crynentam doujg
CYMTAeT BaYKHBIM BHECTH CBOHM BKJIaJ B MOBBIIICHNE KBaTU(PUKAIUN TIEIarOr0OB,
COBEpIICHCTBOBAHNE WX 3HAHWI W HABBIKOB, ITOCKOJBKY HMEHHO OHH SIBISIIOTCS
MPOBOAHMKAMHU 3HAHMM OyZylIMX IMOKOJEHWH KazaxcraHueB. llpu mopnmepikke
®onga «Xaaelk» B IOKHOW CTONHUIE OBLT OPraHM30BaH €KETOMHBIN TOPOACKOM
KOHKypC TiefaroroB «Almaty Digital Ustaz.

BaxHOI MHMUIMATHBOW CTasl peaju3yeMblid MIPOCKT MO OOyYEHHIO OCHOBaM
(huHAHCOBOW TPaMOTHOCTH IpemnojaBareneil u3 BocbMu obnacteir Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHUTaHHE (DUHAHCOBOI
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CPAaMOTHOCTH U NPEANPUHUMATEIBCKOTO MBIIUICHUS Yy HOBOIO TOKOJICHUS
TrpaXkJlaH CTPaHBL.

Heo6xomumyto momomis @oug «Xaidblk» OKa3blBaeT M T€M, KTO 0COOEHHO
OCTpPO B HEel HyxkjaaeTcs. B pamkax conuanbHON 3aIIUTHI HACEICHUS aKTUBHO
MIPOBOJUTCS pab0Ta 1Mo MOMIEPIKKE AETEH, OCTABIIUXCS 0e3 poauTesei, neTei u
B3pOCIIBIX U3 COLMAIBHO YSI3BUMbIX CI0EB HACEJIEHHUS, JIFOIeH C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMH, 2 TAKXKE 00CCIICUCHUIO0 HYXKIAIONINXCS COIUAIIbHBIM XKHJIbEM,
CTPOUTECIIBCTBY COIMAJIBHO Ba’XHBIX O6'B€KTOB, TaKHX KaK JCTCKHUEC calbl, JCTCKHEC
IJIOIIAIKU U (DU3KYIBTYPHO-03/I0POBUTEITHHBIC KOMILIEKCHI.

B xommmiiky no6psix gaen @onga « Xaabik» MOKHO J00aBUTh OKa3aHHUE ITOMOIIU
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B Pa3BUTHHU JIETCKOTO (yTOOIa 1
Kapare B Hamel cTpaHe. JKu3HeHHO BaXKHYIO TOMOIIb baroTBopuTenbHbIN (HOHT
«XaJbIK» oKa3ajl HalllUM COOTEYECTBEHHUKAM BO BpCMs HGHaBHCﬁ IIaHAECMHUHU
COVID-19. Torma, B pa3rap Tsokelol 00pbOBI C KOPOHABUPYCHON HH(pEKIHEH
®ony BeAENHI CBBIIIE |1 MUJIITHAPIOB TEHTe HA TPHOOpPETEHNE HEOOXOAMMOTO
MCIOUIIMHCKOTO OGOPYZ[OBHHI/IS{ U JOpPOrocCToAmurx MCAUIUHCKHUX IIpernaparos,
ABTOMOOMJICH CKOpPON METHUITMHCKOW ITOMOIIMH W CPEACTB 3aIlUTHI, aIpeCHYIO
MaTepHaIbHYyI0 OMOIIb COLUANBHO YSI3BUMBIM CIOSM HACEJICHUS U JCHEKHbIE
BBITIJIAThl MEAUTTMHCKUM pa6OTHI/IKaM.

B 2023 roay Hapsiny ¢ ApYrMMH NPOEKTaMHU, HalleJIEHHBIMU Ha MOBBIILICHHE
0JIarOCOCTOSIHUSL Ka3axXCTaHCKUX rpaxaaH @OoHI pemmw yaenuTh ocoboe
BHUMAHHEC HAYKE, ITIOCKOJIbKY OHa SBJISACTCA 4aCTbhIO O6HI€CTB€HHOI\/’I KYJBTYPBI, a
YPOBEHb €€ pa3BUTHsI OIPEAEIAET YPOBEHb Pa3BUTHUS TOCYIapCTBA.

I[Monnepxka @oHaOM BBINYCKa XypHanoB HanuonanbHON AkaneMuu Hayk
Pecny0Onuku Ka3zaxcran, KOTOpbIe BXOJAT B MEXAYHapOaHbIe (POHIBI Scopus u
Wos U B KOTOPBIX MYOIHKYIOTCS CTaThl OTEYECTBEHHBIX YUCHBIX, TOKTOPAHTOB
Y MarucCTPaHTOB, a TAKXKE HAYUHBIX COTPYIAHHKOB BBICIINX YYSOHBIX 3aBEICHUI
U HAYyYHO-HCCJICAOBATCIbCKUX UHCTUTYTOB Hamen CTpaHbl ABJIACTCA HC MCHEC
3HauYUMBIM BKJIa7 oM DOHA B pa3BUTHE Ka3aXCTAaHCKOTO 00IIecTBa.

C yBaxxenunem, brnarorBoputenabHbiii @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
ynreH HAH PK, pexrop Kazaxckoro HaumoHajnbHOro yHHBepcuTeTa MM. anb-Dapabu (Anmarsl,
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YUEHbII CEKPETAPb:

ABBIUIKACBIMOBA Auma Ecum0ekoBHa, IOKTOp TIEJarorHUECKUX HaykK, mpodeccop,
akanemuk HAH PK, nupekrop LlenTpa pasButus nemarormyeckoro oopasoBanus KasHITY um. Adas
(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. The article deals with the problem of developing students’ skills in ana-
lyzing physical tasks. In addition, we are talking about ways that lead to the use of physical
terms, leading to an understanding of the course of a physical phenomenon, a process in
a physical problem. This indicates the relevance of developing student’s skills of written
and oral presentation in the scientific language of physics in the process of preparing sci-
entific projects in the context of the development of modern science and technology. In
this regard, the purpose of the research work was to improve the methodology for devel-
oping students’ problem solving skills when solving physics problems. Having analyzed
the methodology of teaching physics, the authors of the article have developed a system
of questions that contribute to an in-depth understanding of the types of physical tasks and
physical objects considered in them. Providing students with a sequence of questions in a
logical sequence when solving physics problems was considered as a methodological ap-
proach that contributes to the development of their skills in analyzing physical problems.
The questions asked allow you to analyze the tasks, determine the physical quantity, and
higher-level questions allow you to understand the essence of the physical phenomenon.
Depending on the types of problems (graphical, experimental, textual) considered in the
physics section of the secondary school in mechanics, appropriate samples of questions
were presented, and an analysis of possible answers of students was carried out. In addi-
tion, the article describes the progress of the conducted research on the development of
students’ skills in analyzing graphical and experimental tasks. and the correct use of scien-
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tific terms in solving problems.
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AnHoTamus. Makanaga opTa MEKTeN OKYIIBUIAPBIHBIH (DPU3HKAIBIK ecenTepIi
Talgay JaFdbIChIH JaMbITy Macelieci KapacThlpbuiabl. COHBIMEH KaTap, (H3HKaIbIK
ecen Ma3yHBIHAAFbl (PU3UKAJIBIK KYOBUIBICTHIH, MPOIECTiH OapbhIChIH TYCIHYTe OKeNeTiH
(U3MKaTBIK TEPMUHACP1 KOJIJaHYFa OKEeJIETiH Koaap ce3 0onaapl. byt kazipri FbUTBIM MeH
TeXHHUKaHBIH JIaMy KaFJaibIH/1a OKYIIBLIAP.IBIH FHUIBIMU JK00aIap naibIHaay OapbIChIHIA
(M3HMKaHBIH FRUIBIMH TUTIH/IE jKa30ala sKoHe aybI3Iia OasHIay JarabUTapblH JaMBITY/IbIH
©3eKTUIIriH Kepcereai. CoraH OalIaHBICTHI 3ePTTEY KYMBICBIHBIH MaKcaTbiHa (DHU3MKaTaH
ecenTep HIbIFapy Ke3iHIe MEKTEN OKYIIBUIAPBIHBIH €CEeNTi Tajaay JAFIbICHIH JTaMBITY
SicTeMeciH KeTUIipy almblHABL. Makana aBTopiapbl (PM3MKAHBIH OKBITY SJICTEMECiHe
Tanjiay ’Kacail OTBIPHIN, (PU3MKAIBIK €CeNTepIiH TYpJepiHe, olapaa KapacThIPbUIATHIH
(U3MKaIBIK HBICAHIAPBl TEPEH TYCIHYTe BIKMAJ eTeTiH Cypakrap KyHeciH o3ipieni.
OxyuwbutapaplH  (r3nKagaH ecenTep IUblFapy OapbIChIHAA OKYIUBLIApFa JIOTMKAJIBIK
Oipi3miyikTeri Cypakrap peTiH YChIHY OJapiblH €cell Ma3MYHBIH Taijay JaFAbIChIH
JIAMBITYFa BIKIAJl €TETiH 9ICTEMEIiK TOCLT peTiHAe KapacTwpibl. bepinreH cypakrap
ecenTepre Tanjay jkacayra MYMKIHJIK Oepeil, OKYIIbI i3/INiHIll OTHIpFaH (PU3MKAIIBIK
IIaMaHbl aHBIKTAWBI, all JKOFAapbl JCHIeMNli cypakTrap (GHU3HKAIBIK KYOBLIBICTBHIH
MOHIH TYCiHyre MyMKiHAik Oepeni. OpTra MekTen (HU3MKACBIHBIH MEXaHHKa OeJiMiHzae
KapacThIPBUIATBIH €CENTIH TypJiiepiHe (TpaduKTiK, KCIEPUMEHTTIK, MOTIHJIK) Kapail
CoWKECiHIIIe CypaKTap YJATiIepi YChIHBUIBII, OKYIIBUIAPIbIH MYMKIH jKayanTapblHa Tajlaay
xacaiel. COHBIMEH KaTap, Makajaia OKyLIbUIApAbIH IpaMKaIIbIK )KOHE SKCIIEPUMEHTTIK
ecenTep/Ii Tanay JarabUIapbiH TaMbITY XKOHE eCeNnTepil MIbIFapy/aa FUIBIMH TEPMHHACPI1
JypBIC KOJIJaHy OOMBIHINA JKYPTi3UIreH 3epTTey OapbIChl CUITaTTaIFaH.

Tyiiin ce3mep: ¢usnka, ecenTi Tanuay HaFIbIChl, €CENTEp MLIBIFApy OKBITY
amicremect
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AHHoOTamus. B cratbe paccmarpuBaeTcsi mpoOieMa pa3BUTHS Y LIKOJIBHHKOB
HaBBIKOB aHanM3a (pu3nueckux 3aaad. Kpome Toro, peub MIET O MyTsAX, MPHUBOASAIINX K
UCIIOJIb30BaHUIO (PH3NYECKUX TEPMHHOB, TIPHBOISIINX K IOHUMAHUIO X0/1a (PU3UIECKOTO
SIBJICHUs, Tpolecca B (U3MYECKOW 3amade. ITO CBHICTEIBCTBYET 00 aKTyalbHOCTH
Pa3BHUTHS y YYAIIUXCsl HABBIKOB MUCBMEHHOTO M YCTHOTO M3JI0)KEHHS HA HAYYHOM SI3bIKE
(GHU3MKHK B IpoIIecce MOArOTOBKH HAYYHBIX IIPOSKTOB B YCIOBHSAX PA3BUTHS COBPEMEHHOI
HayKH ¥ TEXHUKU. B CBS3M C 3TUM LENbIO HMCCIIEAOBATEIBCKOM PAaOOTHI SIBISIIOCH
COBEPILCHCTBOBAHUE METOJMKU Pa3BUTHS y IIKOJbHUKOB HAaBBIKOB aHAJM3a 3a]ad IpH
peuiennn 3amad mo Qusuke. [IpoaHanu3MpoBaB METOAMKY TpENoJaBaHHs (DUIUKH,
aBTOPBI CTATHH Pa3padOTaIM CHCTEMY BOIPOCOB, KOTOPBIE CIIOCOOCTBYIOT yIiTyOJICHHOMY
MOHMMAHHMIO TUIOB (PU3UUECKUX 327124, PU3NUECKUX 0OBEKTOB, PACCMAaTPHBACMBbIX B HUX.
[TpenocTaBineHne y4auMKCs BOITPOCOB BJIOTHUESCKOM TOCIIECI0BATEILHOCTH PH PEIICHUN
3a7a4 10 (U3MKE pPacCMaTpPUBAIOCh KaK METOAWYECKHH IMOIXOJ, CIOCOOCTBYIOLIMIA
Pa3BUTHIO MX HABBIKOB aHalM3a (PU3MYECKHX 3a7ad. 3aJaHHbIC BOIMPOCHI TO3BOJISIOT
NpOaHAIM3UPOBATh 3aa4yM, ONpPEICIUTh (UIMUCCKYIO BEIMYMHY, a BOIPOCHI Ooiee
BBICOKOTO YPOBHS TIO3BOJISIIOT MOHSATH CYIIHOCTh (PM3MYECKUE SBICHHS. B 3aBHCHMOCTH
OT THUIOB 3334 (rpadMuecKuX, SKCIEPUMEHTAIBHBIX, TEKCTOBBIX), PACCMAaTPHBAEMBIX B
pasnene GU3NKU CpeaHeil KOl 0 MEXaHUKE, OBUTH MPEACTABICHBI COOTBETCTBYIOIIHE
00pasiibl BOIPOCOB ¥ TMPOBEJICH aHAIN3 BO3MOXKHBIX OTBETOB yuaruxcs. Kpome Toro, B
CTaThe OMKCHIBACTCS X0/ POBEACHHBIX UCCIICIOBAHUH 110 PA3BUTHIO Y YYAIINXCSl HABBIKOB
aHanm3a rpauYecKrX W IKCIICPUMEHTAIBHBIX 3a/ad M MPAaBUIBHOTO HCIOJIb30BAHUS
Hay4YHBIX TEPMUHOB [IPU PELICHUH 33/1a4.

KimoueBble ciioBa: hu3nka, HaBBIK aHATM3a 3a/1a4M, PEIICHUE 3a/1a4, METOANKA
o0y4eHHs

Introduction

One of the qualitative indicators of a student’s knowledge is the ability to work
with information, solve problems following changes, and make decisions responsibly.
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However, in pedagogical practice, it is often reflected that students memorize the answers
to test tasks to get a “good” grade. In addition to demonstrating what they have learned,
students are required to solve professional problems in new situations by investigating and
explaining a phenomenon in progress, considering various contributing factors, identify-
ing and explaining relationships between factors, scientifically substantiating their find-
ings, and so on. Therefore, understanding the meaning of the considered physical terms
and the use of scientific language is of great importance in learning. This, in turn, increases
students * ability to explain scientific theory orally and in writing in physical terms. There-
fore, improving the methods of developing students’ skills in analyzing problems in the
process of solving them becomes one of the most pressing problems.

Materials and methods

When teaching physics in high school, problem solving is very important. Solving
and analyzing the problem allows you to understand and remember the basic laws and for-
mulas of physics, gives an idea of their characteristics and limits of application. Physical
tasks develop skills in applying the general laws of the material world to solve specific
tasks of practical and cognitive importance. The ability to solve problems is the best crite-
rion for assessing the depth of study of program material and its assimilation. Each phys-
ical task is based on a specific specific representation of one or more fundamental laws of
nature and their consequences. Therefore, in order to deduce the problems of any branch
of physics, it is necessary to carefully study the theory of this issue and carefully analyze
its examples. Without mastering the theoretical material in physics, it will be impossible to
analyze relatively simple tasks. Thus, solving physical problems helps students to master
the subject of physics. Teaching students to solve problems allows them to form specific
actions, analytical skills related to the application of knowledge in certain situations. This
analytical activity should be formed both on an algorithmic and creative level. Therefore,
we believe that the development of students’ analytical skills in solving physics problems
in the process of solving them should be carried out consciously.

The purpose of general secondary education is to create an educational space suit-
able for ensuring the academic training of students for continuing education and profes-
sional self-determination in higher education based on the development of a wide range of
skills, including the use of various communication methods (State mandatory standards of
preschool education and training, primary, basic secondary, general secondary, technical
and professional, post-secondary education, 2022).

The analysis of the task content directly depends on the proper use of physical
terms and concepts by students, that is, the linguistic style of the subject - the academ-
ic language. Academic language is a means of mastering the content of the discipline
and improving the ability to think and work with physical concepts. Therefore, physics
teachers must pay constant attention to the development of students’ academic language.
Therefore, the problem of the formation of academic language in the study of the discipline
is considered in the regulatory and methodological documents of the educational sphere
of the country.

The letter of methodological guidance «on the peculiarities of the organization of
the educational process in secondary education organizations of the Republic of Kazakh-
stan in the 2022-2023 academic year» emphasizes the need to pay special attention to the
development of the academic language of students in the discipline (Letter of methodolog-
ical guidance, 2022).
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In physics teaching methodology, the emphasis is on conversation organized in
the classroom, and student-student, student-teacher dialogue. The studies of physics meth-
odologists emphasize systematic conversation as a means of improving the quality of stu-
dents’ knowledge (Zorina, 1978: 128).

It is important to form in students a system of knowledge about the physical theory
and its structure, as well as individual elements of the theory. Each element of the theory
(concept, law, phenomenon, etc.) is closely related to each other. For students to know
these connections, it is important to teach them to build a systematic story, and to practice
it. According to L.Y.Zorina, systematic storytelling is «a holistic, sufficient description of
the physical object by answering interconnected questions» (Zorina, 1978: 128).

L. Rubinstein emphasized the importance of the interconnectedness of the stu-
dent’s speech and thinking activity (Rubinstein, 2020: 960). The connection of the word
in the narrative is carried out through the content of the educational material.

In his research, V.Chandra Sekhar Rao emphasizes the importance of academic
language for the development and implementation of curricula, understanding and com-
munication of students with the subject in an educational environment (Dr. Chandra Sekhar
Rao, 2022).

Academic language is «a language used by teachers and students to acquire new
knowledge and skills, which includes the transmission of new information, the description
of abstract ideas and the development of conceptual understanding by students» (Chamot
& O’Malley, 1994). It also requires students to learn words that allow them to work with
scientific texts considered at school, compose a new text and discuss them.

And its presentation will directly depend on the regularity of thinking. Therefore,
by teaching students to speak on a given topic, they contribute to the systematic formation
of the content of the educational material in their cognition.

Today, experience has shown that students in the 9th grade face several difficul-
ties in the conversation during the lesson in physics. Now let’s look at the nature of these
difficulties. First of all, students do not know how to start answering if the given question
does not correspond to the name of the paragraph. As a result, information is given that
does not correspond to the content at all. For example, when asked about the description of
Newton’s first law, a student starts his sentence by stating that kinematics, dynamics, and
statics are the principles of mechanics instead of directly answering the question. In this
case, the student cannot explain why he started his narrative in this way.

Secondly, in the speech of students, a lot of superfluous information is given that
does not relate to the given question. In the course of the narrative, the student presents
a mixture of a description of the mechanism of the phenomenon and the experience of
observing the phenomenon, that is, a systematic description of the phenomenon does not
occur.

Thirdly, it is difficult for students to compose a story about a scientific fact. Since
the sequential presentation of the material, argumentation does not go beyond the system,
the student’s narrative is expressed as a set of incomprehensible, long, and unrelated words.

To form in students the skill of building a systematic conversation, it is necessary
to clarify the generalized structure aimed at the implementation of his thinking activity.
According to S. L. Rubinstein, the student’s speech will depend, firstly, on whether he
understood the content and meaning of the educational material, and secondly, on the con-
versational environment (Rubinstein, 2020: 960).
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We consider methodological research related to the development of the academic
language of students in recent years.

Academic language is clearly expressed through the content of any subject. For
example, if we look at some arithmetic numbers, we remember algebra. Or when we look
at formulas, we remember physics. To study the main content of such subjects, it is neces-
sary to develop the academic language of students. That is, the result of the formation of an
academic language leads to the study of the main content of a particular discipline and also
contributes to the improvement of skills in working with the main content of the discipline.

To develop the academic language of students in physics lessons, teachers must:

- provide students with the necessary work tools to work with the basic physical
concept (for example, to propose terms necessary for discussion or group work, to give a
sequence of questions);

- discuss with students what educational achievements they have achieved at the
end of the lesson;

- use of reading methods that contribute to the formation of reading-pronunciation,
and listening-writing skills in students;

- it is crucial that the student gives various exercises or tasks to develop his vo-
cabulary.

Therefore, there is a defined necessity of considering the development of skills for
analyzing physical tasks by students along with the formation of their academic language.
In this regard, by asking questions in the development of students’ task analysis skills, we
will consider the tasks of the classical mechanics section and ways to solve them.

Results

In the course of the research work, the section «Mechanics» was taken as a basis.
In order to develop students’ academic language, the application of analytical questions
by types of tasks was considered. Sample analytical questions related to problem types are
presented in Table 1.
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Table 1. Analysis questions depending on the types of tasks

Types of [Analysis questions Examples
tasks

: Det hat th | . . .
Analysis s aboi:rmlnlng what the problem Task Nel. What is the speed of the river flow if
gf;;i:ﬁf‘l To reveal the physical meaning | & MOtor ship carrying cargo along the Irtysh

of the problem condition, that is, to
determine which physical phenome-
non is described in the problem;

- Interpretation and construction
of a diagram or picture related to the
task;

- Outline how to solve a problem:
'what physical laws and equations are
in the problem;

- What equations or systems of
equations were obtained in the pro-
cess of solving the problem, etc.

River moves with the flow at a speed of 600
km/day, and against the flow at a speed of 344
km/day?

Task Ne2. Approaching a post, the driver of an
electric train turned off the engine, after which
the train went into motion, the acceleration of
which gradually decreased by 0.1 m/s2. What
distance will he cover before stopping, if the
train speed at the brake start is 54 km/h.
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continuation of the table 1.

Types of tasks Analysis questions Examples
Analysis of | - What kind of physical de- | Task Nel. In Figure 1, show the intervals at which the
graph problems: | pendence is given in graph? body moves constantly, accelerating, and decelerating

- What physical quantities
are indicated in coordinate
axis and what are their units of
measurement?

- What does the dependence
graph mean?

- Are there any special
points on the graph? What is
their physical meaning?

- What problems does the
graph allow you to solve?

uniformly.

U, MIC &
© 20
15
10 1
5

0

—5
~10

D E

26-cypem. 4 (2)-manceipMaza

Figure 1. Graph of velocity

Task Ne2. The body moves along the ox axis. Figure
2 depicts a graph of the time dependence of the pro-
jection of body acceleration. At the initial moment of
time (t = 0), the projection of the body velocity was
equal to = 3 m/s.

Determine the projection of the body velocity when t
=1s,and t=2s.

. T O T

Figure 2. Dependence of the acceleration projection

on time.
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Analysis of dia-
grams

- What is shown in the pic-
ture? (physical bodies, parts,
tools, mechanisms, graph ele-
ments, etc.)

- What are the functions of
these objects?

- What is the relationship be-
tween objects?

- What properties of objects
change and why?

- How do their chang-
es affect other objects?

What phenomenon, law does a
picture (diagram) describe?

Task Nel. The cross-sectional area of the wide part of
the pipe filled with water and placed horizontally (Fig-
ure 3) is 1 dm?, , and the thin part is 10 cm?. To balance
the force of 10 kN acting on the piston B, What force
should be acting on the piston A?

5=1am?*
5,=10cm?

Figure 3. Pipe cross section

Task Ne2. Figure 4 shows blocks with different radii
attached to each other. If the radius of the large block is
equal to the radius of the small block what is the mass
of the weight you are carrying if it is three times the
radius and has F=200 N?

Figure 4. Blocks attached to each other

continuation of the table 1.

Types of tasks Analysis questions Examples

Analysis of physical | - What physical phenome- | Task Nel. A lever holds a weight of 50 g and 100 g.
experiment  prob- | non, process does experience | Find the curves of the body that are in equilibrium,
lems reflect? using a ruler to move the weight. Prove the formula =

- What are the main ele-
ments of the device?

- What are explanatory
drawings for?

- What characterizes the
course and results of the ex-
periment?

- What can be changed on
the device and how will it af-
fect the result?

- How do you make con-
clusions?

with the data obtained.

Task Ne2 Prove patterns by placing a 100 g and 200 g
weight on a lever using a dynamometer 1) by measur-
ing the forces applied to the moving block, and 2) by
measuring the forces applied to the stationary block.
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In addition to the type of problem, the use of questions of analysis of a physical
phenomenon, analysis of a physical quantity, analysis of a physical law, and formula con-
cerning general problems, along with academic language, makes the meaning and purpose
of the problem clearer.

The list of questions for the analysis of a physical phenomenon, a physical quan-
tity, a physical law, and a formula considered in all types of physics problems (analysis
algorithm) is shown in Table 2.

Table 2. Analysis questions depending on the types of physical object

Type of physical object Samples of analysis questions

Physical phenomenon | - Properties of a phenomenon,;

- The conditions for observing a phenomenon;

- The essence of the phenomenon, its explanation in the modern context;
- Relation of the phenomenon to other physical phenomena;

- Application of the phenomenon in practice.

Physical quantity - What properties of a body or phenomenon does a given quantity characterize?
analysis o
- Determining the value;

- The formula that determines the relationship of a given quantity with other
quantities;

- Units of measurement;

- Methods of measuring quantities.

Physical law analysis - What quantities or phenomena does the law indicate the relationship?
- Formulation of the law;

- Mathematical expression of the law;

- Practices that prove the law;

- Interpretation of the law in a modern context;

- Examples of the application of law in practice.

Formula analysis: - What is the name of the formula?

- What physical quantities does the formula relate?

- What is the type of mathematical dependence?

- What is the physical meaning of a given pattern?

- What is the physical meaning of constant coefficients?
- What formula can be summarized?

- Does the resulting formula make physical sense?

- Where can the formula be used?
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Let’s consider the application in practice of the analysis questions (analysis algo-
rithm) presented in the second table.
Discussion
Analysis of the phenomenon in a text problem
Task Nel. What is the speed of the river flow if a motor ship carrying cargo
along the Irtysh River moves with the flow at a speed of 600 km/day, and against
the flow at a speed of 344 km/day?

_ km km
Given: V1= 600 320 — 6,00 m/s, B2 = 344 == 3 98 mys

Need to find: Vriver =7

Solution:

Uy = Vpiver + Lﬂship

Vz = Vship — Vriver

691 =48, +7, }:;: 4, =690 — ﬁ,,}
393 =4_— 74, ¥, =398 + 4,
6,90 —8,=398 + 8,

6,90 — 3,98 = 24,

4, =292+72
¥, =146m/s
Answer: Ur =146m/s

An excerpt from the transcript of the students’ answers according to the proposed
algorithm during solving the given problem is presented below.

- What phenomenon is considered in the task? (velocity relativity)

- How to study this phenomenon? (by comparing the counting body with
stationary bodies).

- Modern explanation of this phenomenon? (We can observe this phenome-
non when we are on the bus. If we go from the back of the bus to the front, our speed rela-
tive to the ground will be equal to the sum of the speed of the bus and our own)

- The relationship of this phenomenon with other physical phenomena? (the
phenomenon of relative velocity is closely related to uniform straight-line motion)

- How do we use this phenomenon in practice? (if we move in the direction
of a moving escalator, our speed increases, if we move in the opposite direction, we can
move slowly or stand still).

Example of value analysis in a text problem

Task Ne2. Approaching a post, the driver of an electric train turned off the
engine, after which the train went into motion, the acceleration of which gradually
decreased by 0.1 m/s2. What distance will he cover before stopping, if the train
speed at the brake start is 54 km/h.
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Given- 2= 01m/s 3, Bp =54km/h _ |5 /o

Need to find: S =7

Solution:
at? i
5=% -5 8¢
E_ED 2a
a—
t
_225—[]_1125
§= 201 m

Answer: S=1125m

Below are the student responses to the problem-solving.

- What properties of a body or phenomenon does a given quantity charac-
terize? (describes the uniform variable movement of the body)

- What values are given? (physical quantities: acceleration of the body, ini-
tial speed of the body)

- What are the formulas that determine the relationship of a given quan-
tity with other quantities? (a formula that shows how the displacement of a body in uni-
formly variable motion correlates with its initial velocity, acceleration, and time traveled:

at? 8 — 8

s=fh-Fia=—;

- What are the units of measurement? (the unit of measurement of the speed
of the body according to the SI is m/s, additional multiples are cm/s, km/h etc., the main
unit of measurement of displacement is - m, additional — cm, dm, km, the main unit of mea-

surement of acceleration is - m/ 5", km/=", etc.)

- What are the ways to measure a quantity? (there are two ways to mea-
sure physical quantities: direct and indirect, for example, speed can be measured with a
speedometer, or speed can be measured using a formula using the results of road and time
measurements)

Physical law analysis in a graph problem

Task Nel. In Figure 1, show the intervals at which the body moves constantly, ac-
celerating, and decelerating uniformly.

v, M/C A
* 201

15
10 4
LA
0
- 4
-10

D E

26-cypem. 4 (2)-manceipmaza

223



ISSN 2224-5227 3.2024

Figure 1. Graph of velocity

Given:

Figure 1

Need to find:
1) Accelerating uniformly - ?
2) Decelerating uniformly - ?
3) Moving constantly - ?

Solution:

1. The body increases its speed with a smooth progressive movement.
Accelerating uniformly: OA; EG

2. The body smoothly reduces its speed during uniform deceleration.
Decelerating uniformly: BD

3. With uniform movement, the speed of the body is constant.
Moving constantly: AB; DE; GH
Answer: Accelerating uniformly: OA; EG, Decelerating uniformly: BD, Moving

constantly: AB; DE; GH

The answers of students obtained during monitoring the progress of the analysis of
the graph are presented below.

- What quantities does the law indicate the relationship? (the path traveled in
constant motion shows the relationship between time and speed, while in uniform acceler-
ation and deceleration the relationship is between the initial speed, acceleration, and time)

- Formulation of the law; (In uniform acceleration, its speed increases by the
same magnitude, and in uniform deceletaion, its speed decreases with each unit of time, in
constant motion, the acceleration is zero, since the velocities are constant)

2z

- Mathematical expression of the law (§ = 9t; § = 0,4t £ ar ;)

- A modern interpretation of the law (for example, we can see that electric ve-
hicles start to move evenly when they accelerate, or we can see that the car decelerates
uniformly when we apply the brakes)

Examples of the application of law in practice. (can be observed when driving a
vehicle. Accordingly, we notice that when increasing the speed, we begin to move evenly,
or in the same way, we can notice that the car decelerates uniformly when applying the
brake, or moves smoothly in constant motion)

Task Ne 2. The body moves along the ox axis. Figure 2 depicts a graph of the time
dependence of the projection of body acceleration. At the initial moment of time (t = 0),
the projection of the body velocity was equal to = 3 m/s. Determine the projection of the
body velocity when t=1s, and t = 2s.

224



Reports of the Academy of Sciences of the Republic of Kazakhstan

2 I

21

e T T

|
|
|
-14 |
|
|

Figure 2. Dependence of the acceleration projection on time.

Given:T1 =05 8y =3m/s t;=1s5t3=25s

Need to find: Oz =7 O3 =7

Solution:

f=at

4= ‘Bg. + at

4y =3m/s

f-.=3+2-1=5m/s

f,;=5—-3-1=2m/s

Answer: B2 =5m/s 8.3 =2m/s

The students’ responses regarding the analysis of the problem are presented
below.

- What quantities does the law indicate the relationship? (the variable motion
equation shows the relationship between speed, acceleration, and time)

- Formulation of the law (fo determine the speed of a body in uniform acceler-
ation or uniform deceleration, add or subtract the product of acceleration and time in its
initial year, respectively)

- Mathematical expression of the law (J = Uy + at )

- Examples of application of the law in practice (applied to describe the mechan-
ical motion of uniformly moved body, ex, determine the values of physical quantities when
car is accelerating or decelerating uniformly)

Analysis of the formula in the process of solving the problem given by the figure

Task Nel. The cross-sectional area of the wide part of the pipe filled with water and
placed horizontally (Figure 3) is 1 dm?, , and the thin part is 10 cm?. To balance the force
of 10 kN acting on the piston B, What force should be acting on the piston A?
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Figure 3. Pipe cross section

Given:

5, =10cm*=10-10"%m? s;=1cm?=10 -107?m* Fg= 10kN =10 - 107%m?
Need to find: Fa=?

Solution:
F, F
8 S
SJ_ " F-"!
F= =
So
B 10-10"%-10 - 108 100N
B 10- 1072 B
Answer: Fa =100N

The answers of students on the analysis of the formula in the problem are present-
ed below.

- What is the name of the formula? (formula for hydraulic machine operation)

- What physical quantities does the formula relate? (correlates the areas of
cross-sections of the Pistons of the hydraulic machine and the forces acting on them)

F, _F

- What is the type of mathematical dependence? (s_l o 5‘_2 )

- What is the physical meaning of a given pattern? (the greater the cross-sec-
tional area of the large piston of the hydraulic machine, the greater the force acting on the
large piston)

What formula can be summarized? (from the given formula, you can summarize
the formulas for determining the cross-sectional areas of the Pistons of the hydraulic ma-
chine, the forces acting on the piston)

Task Ne2. Figure 4 shows blocks with different radii attached to each other. If the

radius of the large block is equal to the radius of the small block what is the mass of the
weight you are carrying if it is three times the radius and has F=200 N?
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Figure 4. Blocks attached to each other

Given:
RB = BRR
F, =200 N

Need to find: m-?

Solution:

Fidy =F.d,

F; =mg

dy =Rj

d; =Ra

F,Rg = mgR,
Fi3R, = mgR,
_3F;  3-200
T g 10

Answer: m = 60 kg

m =60 kg

The answers of students on the analysis of the formula in the problem are present-
ed below.

- What is the name of the formula? (equilibrium condition of the moment of force
in simple mechanisms)

- What physical quantities does the formula relate? (relates the moment of force,
the length of the arm, the force acting on the arm).

- What is the type of mathematical dependence? (Fyd; = Fod,

F dl =I5 dg, inverse proportional)
- What formula can be summarized? (by converting the formula, you can simply
determine the working and gravity forces in mechanisms, the lengths of their cranks)
Analysis of physical experiment problem
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Task Nel. A lever holds a weight of 50 g and 100 g. Find the curves of the body

that are in equilibrium, using a ruler to move the weight. Prove the formula Fd,_Fyd,
with the data obtained.

Given: M1=50 g = 571073 Mz 19 g = 101073,

Need to find:
iy =7 dy—7

Solution:

In order to solve the problem, students conduct an experiment with the help of the
given equipment (which they choose) and perform calculations with the help of the data
obtained as a result of it (Figure 5).

We noticed that when placing and balancing loads weighing ™1= 50 g and ™z2=
100 g on the lever, the length of the cranks was equal to d1=20 cm and ¥2= 10 cm
(Figure 5).

Fp =mg

F; — my,

mygd; =mogd;

my dy =mjd;
5-107%kg-0,2m=10-10"%kg- 0,1 m
0,01 =0,01

Figure 5. The lever on which the loads are hung
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The answers of students on the analysis of the experimental problem are presented
below.

- What physical phenomenon, process does experience reflect? (the work
with the lever in the statics section is shown)

- What device was used in the experiment? (lever, loads)

- Why are bodies with different weights in balance? (this is because, ac-
cording to the equilibrium condition of the moment of force of the body, the sum of the
moments of force acting on the body must be equal to 0 for the body to remain in an equi-
librium position)

- What forces act on the body during the experiment? (the body is affected
by gravity and there is a tension force where the body is suspended)

- What can be changed on the device and how will it affect the result? (The
result of changing the position of the body in the device leads to a change in the moment
of force)

How do you draw conclusions? (a change in the position of the body in the lever
leads to a change in the moments of force and affects the load that is in the opposite di-
rection)

Task Ne2 Prove patterns by placing a 100 g and 200 g weight on a lever using a
dynamometer 1) by measuring the forces applied to the moving block, and 2) by measuring
the forces applied to the stationary block (Tulchinsky, 2021: 336).

1) Given: ™1 =100g =1-1074, m; =200g=2-107",

Need to prove: Fidy = Fady

Solution:
F=mg
Fo

1)F =— 2)F, =F;

1)F, =myg=1-10"'kg-98m/s =098 N
F,=m,g=2-10"'kg-98m/5=1,96N

In order to solve the problem, students conduct an experiment with the help of the
given equipment (which they choose to determine) and perform calculations with the help
of the data obtained as a result of it.

When hanging a load on the movable block, the force of the load =100 g was 0.98
N, the force of the load = 200 g was 1.96 N. The dynamometer showed us a force of 0.49

N in the first case and 0.98 N in the second. Therefore, the moving block gave a win of two
times the force (Figure 6).
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Figure 6. Sliding block. a) 200 g of cargo is hung, B) 100 g of cargo is hung

2) When the load on the fixed block was the load force was 0.98 N, when the load
force was 1.96 N. The dynamometer showed forces of 0.98 N in the first and 1.96 N in the

second. Therefore, we do not gain from the power of a fixed block (Figure 7).

Figure 7. Fixed block. a) 100 g of weight is suspended, b) 200 g of weight is suspended
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The answers of students on the analysis of the experimental problem are presented
below.

- What physical phenomenon, process does experience reflect? (In the course of
this practice, work with movable and immovable blocks is shown)

- What device was used in the experiment? (lever, blocks, dynamometer were
used during the experiment)

- Why does a moving block gain twice as much power? (because when working
with a mobile block, we lose twice as much work)

- What is the difference between a movable block and a fixed block? (an immov-
able block does not move and does not gain, while a moving block gains twice the strength)

- What can be changed in the device and how will it affect the result? (in this
experiment we saw the change in force by replacing the moving block with the stationary
block)

- How do you draw conclusions? (the immovable block is used only for the con-
venience of performing work. It allows you to change the direction of action of the force,
although it does not benefit from the force. And the moving block will win 2 times the
strength)

Conclusion

To develop the skills of analyzing physical problems among high school students,
we considered the effectiveness of teaching methods based on asking questions. In this
method, the type of problem is taken into account, because depending on what the problem
is given, it becomes clear in which direction we should conduct the analysis.

When presenting a problem to a student using such analysis, the student can imme-
diately identify what the problem is and the value to be found. By deepening the questions,
they can find a way to solve the problem and determine its value. The result is that the
student achieves academic language development through answering the questions.

When solving text problems, students are engaged in searching for answers to
questions by the given information. Analysis of the text will not be difficult for the student.
Students know what to work with.

We have noticed that analyzing graphical problems presents some difficulty for
students. They often assume that the necessary information is provided in the text rather
than in the graphs. It is important for subject teachers to anticipate this difficulty in ad-
vance. During the pedagogical practice period, with support in solving graphical problems
using a graph analysis algorithm, students were able to independently complete exams,
gaining practice in solving this type of problem.

It became easier for students to analyze pictorial problems. The images provided
in these problems help convey the context, which increases students’ interest in solving
them. During the analysis, students are able to answer the questions clearly and effectively.

Another type of task that engages students is experimental problems. During the
preparation of this type of task, students actively compete and demonstrate a high level
of interest. After conducting the experiments, students exhibited the development of their
academic language by accurately describing the real phenomena observed during the anal-
ysis.

So, for the development of students ‘ report analysis skills:

1. Distinguishing between types of problems within the «Mechanics» sec-
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tion.

2. Providing a clear formulation of analytical questions (solution algorithms)
specific to each type of task.

3. Implementing methodological recommendations regarding the require-

ment for oral or written presentations by students, based on the analytical questions posed
before solving the problem and during the analysis of the problem solution.
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