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MiHzleTTepAiH Oipi 60o/bIn TabbuTazZbl. PU3MKa TI9HIH OKBITY/]a TEOPHUSHBI TIKipuOeMeH YWsiecTipy
OKY TIPOLIeCiHiH, THIM/i/MiriH apTThIPY/bIH, 0acThbl azicTepiHiH Oipi. dPU3MKaIBIK 3aHAapAbl TYCIiHY
Kelijle KypZe/i MaTeMaTUKa/blK ecelTeyjepre CyWeHreHJiKTeH, TMPaKTUKa/IbIK >KYMbICTap
OKYIIbLIAP/IbIH, TIOHTe JereH KbI3bIFYIIbLIBIFBIH OSTHIM, OesiceH/i KaThICyblH bIHTa/JaH/bIPAbI.
Toxipubesik TariceblpMasap MeH SKCIepUMEHTTeD apKbUIbl OKyIIbUlap 63 OimiMepiH HaKThI
JKaFJaiapa KoaaHy/ bl YipeHei, Oy oap/blH OKY YP/icCiHe [ereH bIHTaChIH apTThIPa/ibl.

«TepbesicTep MeH TONKbIHAApP» Tapaybl (DM3WMKaHBIH MaHbI3ZAbI, Oipak Kelifie TYCiHIKCi3
TaKbIPBINTapPbIHbIH, 0ipi 00/1bIT Tabb1azb! [1]. Byt 6e1iMai oKyllibl1apFa TYCiHIKTi 9pi KbI3BIKTBI €TilT
JKeTKi3y MakcaTbIH/a IpaKTUKa/bIK dIiCTepAl KO/AZaHy aca THIMZi. OKCIIepUMEHTTIK Tacligep
apKbLIbl OKYILIbLIAp (DU3MKaIbIK 3aHAapAbIH KYHAETIKTI eMipJeri KepiHiCiH Kepe/i, COM apKbLIbI
3epTTey Kabi/leTi 1aMbill, MOHi MeHTepyTe JiereH bIHTa apTaThIHbI alKbIH OaliKanapl.

Toxiprbesnik OKbITYy 9/iCTepi OKYIIbUIAPJbIH TI9H[AI WTepyiH >KeHiJeTin KaHa KoWMa,
OJIapAbIH, OKY MOTHBALMSICLIH apTTHIPYFa /la OH 3cep eTe/li. TeopusbIK MaTepuasibl TaKiprbeze
KOJIZJaHy OapbIChbIH/A OKYILbLIAp J€PeKTep/i >KWHAY, Tajjay >KoHE KOPBITBIHZBI »Kacay CHSKTBI
MaHbI3/Ibl laFAbLIapAbl MeHrepei. By TacingiH TUiMALNITiH KenTereH 3epTTeyJ/iep pacTal/bl.

MacenieH, amepuKanblK (u3nuka mnpodeccopsl Puuapsy XeMk KYprisreH 3eprreysiep
VIHTePaKTHBTI OKBITY 9/iCTepiH KOJ/IJaHFaH ChIHBINITapAarbl OKYLIbUIAP/bIH JKeTiCTIKTepi 4aCTypuil
d/licTepMeH OKBITBhUIFaH ChIHBINITAPFa KaparaHJa a/iieKaii/ja >KOFapbl 00/IFaHbIH KepceTKeH. OHBIH
3epTTey HITWKe/lepiHe CalKec, IKCIIePUMEHTTIK TaCiep i Kosgany 6iiM geHrediin 48%-man 69%-
Fa JleiiiH apTThIPyFa bIKMas eTKeH [2].

OcbIH/Iali 9KCTIEPUMEHTTIK OKBITY 9/liCTepiHiH MaHbI3IbUTBIFBIH 3€PTTEreH FajabIMAAP/bIH, Oipi
— Opuk Masyp. On e3 eHOekTepiHge Peer Instruction a/iiCiH YCBIHBIN, OKYIIbLIAPABIH, Oe/lceHi
KATBICYbI 0JIap/IblH, MaTepuasibl MeHrepyiHe OH acep eTeTiHiH JanenpereH [3]. CoHbIMeH Kartap,
beticueppin «The SCALE-UP Project» aTThl 3epTTeyi OKyLIbLIapAblH 63 0eTiMeH 3epTTey >Kyprisyi
MeH ToXKipubesiK >KyMbICTapFa KAThICYbl OJIap/bIH JIOTHKA/IbIK OWlay KabineTiH alTapibIKTaii
apTThIPATbIHLIH KepceTTi [4].

JKorapblZla KapacTbIpbUIFAH TEOPUSUIBIK Heri3/lep OKYLUbUIApZAbIH, OKy MOTHBALUSCHIH
apTThIpy/la JKCTIePUMEHTTIK 9licTep/liH MaHBI3AbUILIFBIH KepceTedi. Agaiiia, (QU3UKabIK
KyObUIbICTappl TepeH TYCiHY VIIiH oyiapfbl TaKipube >Xy3iHze 3epTTey KakeT. OKyIIbLIap
TeOPUSITBIK, Oi/TiMZIEPiH TIPaKTHKaMeH YIITACThIPY apKbLIbl TEK MaTepPHaIIbl )KaKChl MEHrepiIl KaHa
KOMMaii, 83 OeTiMeH 3epTTey >KYPri3y JAaFAbUIapbiH JaMbITalbL.

TeMeH/le KapacThIpbUIAThIH 3epTXaHAJIbIK, TariChbIpMasap A9/ OChbl MakcaTKa OarbITTasiFaH.
balinaHbICKaH MasTHUKTEDZiH TepOesiciH, CYMBIKTBIKTaFbl TOJKBIHAP/BIH KO3FA/IbICHIH >KIHE
cepinmeJsti MaATHUKTI 3epTTey OKYIIIbI/IapFa HeTi3ri (pU3MKasIbIK 3aHABUILIKTApAbI OaKbliar, O/apZblH,
MaHiH TyciHyre MyMKiHZiK Oepeni. ConbiMeH KaTtap, PhET, VAScak, e-Fizika cusiKTbl BUPTYabI
CUMY/JISILMSITIAP apKbLIbl SKCIIePUMEHTTIK »XYMbICTap/bl Kayirci3 api UHTepakTUBTI TYPZe OpbIHZAAY
KapacCThIPbLIa/bl.

1.Baii/IaHBICKAH MAassTHUKTEP/iH Tepoestici

Ocbl 3KCITIepPUMEHTTe €Ki MasTHUK JKill apKblibl OaiinaHbICkIN, GipeyiH TepOesicke KenTipy
apKbUTbl SHEPrUsiHbIH, Oip MasiTHUKTEH eKiHImiciHe Oepisyi MeH pe30HaHCTBIK 9Cepi 3epTTesiefi.
Oky1uibiiap GipiHII MasgTHUKTIH, aMIUIUTyJachkl a3aiifaH CalbIH €KiHII MasiTHUKTiH KO3FaJIbIChIH
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Oakpliar, jxyheseri 3Heprusi anMacyblH TyciHegi. ToxipubeHi MasTHUKTepAiH Y3bIHIBIFBI MeH
MaccachblH ©3repTe OThIPbINl KakTanay apKblibl OKYLIbLIap >KYMEeHiH [AWHaMHKaCbIH TepeHipeK
3epTTens|.

2.CyMBIKTBIKTaFbI TOJKbIH/aPAbIH K03Fa/IbIChI

Byn Tamncelpmaza Cy TONTBHIPBUIFAH bIABICKA TaMIbl TaMbI3bIN, TOJKbIHAAPABIH, Tapamty
3aHbUIBIKTapbl 3epTTesiefii. ChI3FbIIl KOMeriMeH TOJIKbIH Y3bIHJBIFbIH 6©JI11€y >KoHEe TaMILbI
rapaMeTpJiepiH ©3repTy apKbUlbl OKYLIbUIAP TOJIKbIHHBIH JKUIIIIT MEeH aMIUVIMTYJAaCbIHbIH Cy
TepeH/iriHe TIyesiIiriH aHbiKTaiAbl. OcCblnaiillla, TeOpHUs/IbIK MaTepual HaKThl SKCIIEPUMEHTTIK
OakpuIay/1apMeH YIITacabl, OY/T OKYIIbIIaP/IbIH, TI9HTE /IeTeH KbI3bIFYIIbUILIFbIH apTTHIPA/IbL.

Ecen 1. IllapTel: 1-cypeTTe KepceTinreH KOHAbIpFbiZa 0.74 Kr Maccackl 6ap »KyK cepirirere
iminirn, Oactarnkpiia Tere-TeHAIK KydiHeH 0.4 M TeMeH BIFBICTHIPbUIFaH. e-Fizika cumynsmusicbiH
KOJI/IaHbII, XXYKTiH TepbesiciH 6akbiay Kaxer.

e

1-cypet. CepinmeHiH KaTaHJbIFbIH TepOeMesTi MasTHUK 3aH/[bITbIKTapbIHA CylieHe
OTBIPBIIT 6JILLIeY

Tanceipma:

1. JKykriH OGipHerie ToJbIK TepOesic yakpIThIH ©JIIIelN, OHBIH OpTallla TepOesic yaKbIThIH
aHbIKTaHbI3. bBy/ yakKbITThI MaiiiajiaHa OTBIPBIN, CepiMmeHiH, KaTaHbIFbIHBIH, IIIaMacblH ecenTey
KaKeT.

2. bacrarnikp! bIFbICYbIH 0.4 M eKeHiH ecKepe OTBIPBIN, KYKTIH €H, »KOFapbl *KbUIJaMIbIFbIH
TaOBIHBI3.

3. JKykTiH 6acTankbl BIFBICYZAH TYBIHAAWTHIH TOJBIK SHEPTUSsIChIH ecenTeHi3. by sHeprus
GacTankpl bIFBICY/Ia MAaKCUMaJI/Ibl TIOTEHI[HA/IIBIK SHEPTHsiFa COMKeC Keeli xkoHe TepOestic Ke3iHe
KUHETUKA/IbIK SHeprusiFa aiiHaaa/bl.

Ecen 2. MadTHUKTIH epKiH Tycy yAeyiH aHbikTay (VAScak cumysnsiiusicbiHa Heri3zenreH)

04 f=1pm T=20s

100 =

et

2-cypeT. MaremMaTHKa/bIK MasiTHUKTIH TepOeJTiCiH 3epTTey

IITapThl: ¥3bIH/bIFRI 2 M MasATHUK Alifa (g = 1.63 m/c?) xone YKepze (g = 9.81 m/c?) Tepbernic
>Kacamipl.
a) MastHukTiH JKeperi xoHe Aliziarbl TepOeJTiC MePUO/IbIH CaTbICTHIPBIHBI3.
b) Alifa ockIH/Iali IepHUOATHI ATy YIIIiH MasTHUKTIH Y3bIH/IBIFBI KaHAal 00Tyl Kepek?
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Ecen 3. Koc masitHuk (Tepbenictrepai 6atinanbicysl) (PhET cuMynsiiusicbiHa HeTi3/1e/reH)
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3-cypet. Koc masthuk (TepbemnictepiH OaitiaHbICYybI)

ITaptei: PhET «Pendulum Lab» cumysnsiiusicbiHja eKi MasiTHUK OpHaTbLIFaH. bipiHiiciHiH
y3biHABIFEI 0.70 M, Maccackl 0.20 kr; ekiHuriciHiH y3biHABIFBI 1.00 M, Maccackl 0.50 kr. Yiikesic
OacTankpiZia HeJTe TeH, aybIp/bIK Kyul — YKep >kargaiibl (g = 9.8 m/c?). MastHukrepi Gipaet
Oacramnkpbl OYpHINIKA LILIFAPbIT, TepOeTicii 6acTay KakeT.

TanceipMmanap:

* Op MasATHUKTIH 5 TO/BLIK TepOesic >kacay yakbIThl eilieHi3. Kakceickl OipiHiii 6obIm
asiKTalbl )kKoHe Here?

» EKi MaATHUKTiIH MaccacbiH aybICThIpbIN (OipiHimicine 0.50 kr, ekinmmicine 0.20 Kr),
TOKipubeHi KaiTamaHbI3. MasiTHUK »KapbICHIHBIH, HITHXKeCi Kaial e3repeii?

* «Friction» >xyripTreciH opraiia JeHreire KOMWbIN, MasTHUKTePAi KaiTazaH Tepbemicke
KenTipiHi3. Kaii MasgTHUK OYPBIH TOKTal[b1?

Ocbl 3KCIepUMEHTTIK Taricbipmanap «TepbesicTep MeH TOJIKbIHAAp» TapayblH OKBITY/a
OKYILIBITAPJbIH TEOPUS/IbIK, OimimMzepiH TpakTHKaMeH YisecTipyre, FbUIBIMUA i37I€HIC >KYPTi3y
KabineTTepiH KeTifgipyre kaHe 0Ky MOTHBALIMSCHIH apTTLIPYFa 30P Y/IeC KOCaibl. DKCTIIepUMEHTTep
MeH Buptyasnasl cumysuusuiapabl (PhET, VAScak, e-Fizika) 6ipiktipe Ko/aHy apKbUTbl OKYIIbLIap
(dbu3MKanblK 3aHAap/blH, 1IbIHalbl eMipZieri KepiHiCiH Kepyre MYyMKiH[IK anajbl. HaTwkeciHze,
TOKipUOeTiK TarchipMasap apKbUIbl ajlbIHFAH JIePeKTep OKYIIbIIAP/bIH, MdH/i TepeH, MeHrepyiHe
BIKTIAJI €Til, 0JIap/IbIH, CHIHU JK9He JIOTHKA/bIK OMiay KabineTiH gambiTazbl. By Tacin oKy ypaicin
KbI3BIKTBI, OeJ/ICeH/Ii >KoHe TUIMZIi eTil, OKYIIbI/IaP/bIH, FhITIBIMM i3/1€HICTePiH bIHTAaH/bIPA/bI.
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