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6. onapIbIH OKY JaF AbLIAPBIH KaJIBIITacTRIPY;

7. TopOue KYMBICBIH/IA KAJIBINITACKAH MYFaIiM MEH OKYIIIbUIAp apachIHAAFbI KapbIM-KaThIHAC,

8. CBHIHBINTAFbI OKYIIBLIAP CaHbI;

9. OKBITYIIBIHBIH JAHBIHIBIK JICHICHi.

Kexe 6inim Gepy TpaeKTOPHUACHIH KOIAaHYIBIH KeJleci epeKIIeNiri MyMKIHAIKTep] MeKTeYJIi, aKbUT-0H TaMybl
KeIIKKeH OamamapMeH JKYMBIC icTey Ke3iHAe aca MaHBI3ABI OONBIN caHamansl. by skarmaiima MyFamiMm jKeke
TancelpMaiapblH  OPBIHAATYBIHBIH KUBIHABIFBI MEH Y3aKThIFBIH OakpUlayFa MyMKiHAiri Oap. OKy
MaTepualIapblH JKeKelereH Oedjikrepre Oemy, OacKapyAblH op KaJaMbIH asKTay, CTYISHTTIH ©3iHIIK
’KYMBICBIHBIH BIHFAWJIBl KapKBIHMEH JKYPYl, KHBIHIBIKTAp TYBIHIAFAaH Ke3/le MYFAIIMHIH KeKe KO3KapacTapblH
XKY3ere acblpy MyFajliMre OKyLIbUIapbIH OLTiMIEpiH JKOFapblIaTyFa, OKyFa JeTeH KbI3bIFYIIBUIBIFBIH apTThIpYyFa
MYMKIHAIK Oepei.

CoHbIMeH, jxeKe OiliM Oepy OarbIThIH KONIaHy apKbUThl MyFAIIMIe OLTIM aTymIbIIap/IblH OKy iC-opeKeTTepiHe
Kabl JalbIHABIFBIH, Oenrimi Oip OimiM Oepy MaTepuasblH KaObUIayblH Ollyre, CTyOEHTTEpIiH >KaHa
MaTepralibl  MEHrepyJeri  KUBIHIIBUIBIKTaphIH — ajjbplH-ajla  KapacThlpyFa JkoHe  AuddepeHIranib
TancelpMaJapAbl  OpbIHIAayFa, cabaK »OKyHeciHme OKeKe JKOHE TONTHIK —TarchpMaiapAbl — KOJJAaHYyFa,
i depeHman bl OKBITYIBI TANIAYFa MYMKIHIIK Oeperti.

KopbITeiapnail kene, sxexe OutiM Oepy TpaeKTOpusiChl —OUTiM alTyIIBIHBIH OKY iC-OpEKeTiHIH yaepici MeH
TIPOIIECi, IIBFAPMAIIBIIBIK OaphICHIHAA ©31H-031 JAMBITYBIH JKY3€Te achlpy, OuTiM Oepyai KamTaMachl3 eTeTiH
JKeKe KACHETTEP[iH JKUBIHTHIFBI MEH KOpiHici OONBIN TaOBUIATHIHIBIFBIH aTan eTy Kepek. llemarorukaisik
KbI3METTE JKeKe OuriM Oepy OarbITHIH mMaiigajgaHy op CTYAEHTTIH TaHBIMIBIK KYIITEPiH, OCNCEeHIUTIriH,
KaOLIeTTepiH XKoHE TANAHTTAPBIH JaMBITY YIIiH OapbIHINA KOJMAHIbl MYMKIHIIKTED TYFbI33/IbL.
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"KOFAPFbI OKY OPBIHJIAPBIHJA «3JIEKTP "KOHE MATHETU3M» KYPCBIH
AKIHAPATTBIK KOMMYHHUKALUSUIBIK TEXHOJIOTUSIJIAPIBIH KOMETIMEH OKBITY JA
CTYJEHTTEPJIH AKHAPATTBIK, TUIIIK "KOHE KOCIBM KY3IPETTLIIKTEPIH
KAJIBIITACTBIPY

TypexanoBa K.M., Okimxanosa ’K.E.
an-@apabu amvindazel Kazax ¥immuix Yrueepcumemi, Anmamol

Anoamna

TexHuka naMplFaH 3amMaHa OKBITY TEXHOJOTMSCHIHBIHIA KapblTanm Keyepi cescis. bi3nmiH MakcaTbIMbI3
OKBITY OapbICBIHIA €H THIMJIi, TaKbIPHIIIKA Caii TEXHOJOTHSIHBI CHIHAKTAH OTKI3iN, KAKETIHIIE MNaljaiany
6omvak.Cananbl OutiM Oepy Kazipri yakbITTa, OUTIM amylIbUIap/IbiH JKYMBICEIH YHBIMIIACTRIPY/IA JKaHa oIicTep
MEH TEXHOJOTHsNApAbl KeHIHeH Naijananynpl, OimiM Oepydi aknapaTTaHAbIpyAbl Tajamn erefi. ANl OKbITyzaa
KOCBIMIIIA aKMapaTThIK TEXHOJOTUSUIAPABI Maiiianany — OUTIM amylibUIapAblH TAHBIMABIK OCNCeHAUTITH
apTTHIPBIN KaHa KOWMakl, IOHHIH FHUTBIMHA MaHBI3IbUIBIFBIH aPTTHIPHII, i3/ICHYIIIHIH JIOTUKAIBIK OWIay KyleciH
KaJIBINTACTHIPYFa, NILFAPMAIIBUIBIKIICH €HOCK eTyiHe »arjail »KacalIbl. AKNapaTThIK-KOMMYHHKAIUSUTBIK
TEXHOJIOTUSI 3JICKTPOHABIK €CENTeyilll TEXHHKACHIMEH >KYMBIC iCTeyre, OKy OapbIChIHAA KOMIIBIOTEpAi

60


http://nauka-pedagogika.com/pedagogika-13-00-02/dissertaciya-metodicheskoe-proektirovanie-sistemy-lingvoinformatsionnoy-mnogourovnevoy-podgotovki-buduschego-uchitelya-inostrannogo-ya#ixzz5gk8bxEfX
http://nauka-pedagogika.com/pedagogika-13-00-02/dissertaciya-metodicheskoe-proektirovanie-sistemy-lingvoinformatsionnoy-mnogourovnevoy-podgotovki-buduschego-uchitelya-inostrannogo-ya#ixzz5gk8bxEfX

nmaananyra, MOJAENBAEYTe, AIEKTPOHIBIK OKYJIBIKTapAbl, MHTEPAKTHUBTI TAKTaHBI KOJIJAHyFa, WHTEPHETTE
JKYMBIC iCTeyTe, KOMITHIOTEPIIIK OKBITY OaFmapiiaMaiapbiHa HET13IeIe .

Byn makamaga sneKTp KOHE MarHeTU3M KYPChIH OKBITyJa KOCHIMINA aKMapaTThIK KOMMYHHKAITUSUTBIK
TEXHOJOTUSUIAp/Abl  KONaHy THiMaLniri kepceriireH. CoHpaii-ak, KOJIAHBUIATHIH KypajmapAblH OuTiM
QITYTITBIHBIH aKIMapaTTHIK, TUIK JKOHE KciOM Ky3ipeTTUTIKTepiH JaMBITYIarbl 9cepi cHIaTTalFaH. Oneduerrepmi
IpiKTey KapacTBIPBUIBIN, FBUIBIMUA 3epPTTEYNEpIl HBIFAUTy OapbhICHIHAA ONapiabl OIpiKTipy OOMBIHIIA YCHIHBIC
KacaJFaH.

Tyiiin ce3aep: dmekTp >KOHE MarHeTH3M, aKMapaTThIK KOMMYHHKANMSUIBIK TEXHOJOTHSIIApP, aKT, *KaHa
TEXHOJIOTHUSIIAP, OKBITYJaFbl )KaHa TEXHOJIOTHSIIAp.

Annomayus

B Bek pa3BUTON TEXHUKH, HEM30SKHO W PA3BUTHEC TEXHOJOTMU OOydYeHMs. B CBs3M ¢ 3TUM HaIlla 1eb,
anmpoOupoBaTh, ¥ TI0 Mepe HEOOXOAMMOCTH HCTIONB30BaTh Hanbomee 3((eKTUBHBIE TEXHOIOTHH B 00ydeHnu. B
HACTOSIIEE BpEeMS KaueCTBEHHOE 0O0pa3oBaHHE TpeOyeT IIMPOKOrO WCIONB30BaHUS HOBBIX METONIOB H
TEXHOJIOTM B OpraHu3aluy padoThl OOy4arommxcs, HWH(opMmaTHzaumuu 0oO0pa3oBaHMS. A HCHOJIB30BAHHUE
JOTIOIHUTENFHBIX ~ MHQOPMAIMOHHBIX TEXHONOTHMA B OOyYEHHH TIIO3BOJIIET HE TOJIBKO ITOBBICHUTH
TIO3HABATENFHYIO aKTUBHOCTH 00YYaIOIINXCsl, HO ¥ ITOBBICUTh HAYYHYIO 3HAYMMOCTD TIPEIMETa, CIIOCOOCTBOBATH
(hOPMUPOBAHUIO Y COMCKATENSl CHUCTEMBI JIOTHYECKOIO MBIIIICHUs], TBOpYecKoMy Tpymny. MuHbopmaimoHHo-
KOMMYHHUKAIIMOHHBIE TEXHOJOTWH Oa3upyloTCsi Ha padoTe C DIEKTPOHHOW BBIYUCIHUTENFHON TEXHHUKOMH,
WCTIONTb30BAaHUU B YIEOHOM IIPOIIECCce KOMITHIOTEPa, MOJIEIMPOBAHHS, FCIIOIB30BAHUY JIEKTPOHHBIX YI4eOHHKOB,
VMHTEPAKTHUBHOW JIOCKU, MHTEPHETA, KOMIIBIOTEPHBIX 00YUAIOIINX MPOTPaMM.

B nanHoOli crathe mpenctaBieHa 3()(EKTUBHOCTH HCIONB30BAHUS JIOMOJHUTEIBHBIX HH(OOPMAIUMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI MpH 00yYEHUH Kypca 3JEKTPUIECTBO M MarHeTH3M. Takke OMMCaHO BIVSHUE
MPUMEHSACMBIX CPEICTB Ha Pa3BUTHE WH()OPMAIMOHHBIX, S3BIKOBBIX W MPO(ECCHOHATBHBIX KOMIICTCHITHIA
oOyuaroruxcs. [IponusseneH oTOOp AMTEpaTyphl U JIAaHBI PEKOMEHIIAIMU 0 MX OOBEAMHCHUIO B YKPEIUICHHU
HAyYHBIX UCCIEOBaHUI.

Kasipri skarqaiifa FeUIBIMHBIH, TEXHUKA MEH SKOHOMHUKAHBIH JJAMYbI K€3-KEJITeH €JIiH KOFaMbIHBIH TYPaKThI
6CyiH KaMTaMachl3 eTyJeri Herisri (akTopiapblHbH Oipi — OimiM OepymiH THiMAL KykHeci OONBIN TaObUIaIBI.
OcblFaH opaif, oNeMHIH aJJIBIHFBI KaTapiibl eNfepiHAe Kelemieri 30p JKOFapel OuriM Oepy IKyiieciH
KaJIBINTACTHIPYIBIH O1p KOJIbI aKMapaTThIK KOFAMHBIH KAJBINTACYbl, OUTIM Oepy apKbUIbl KEKE TYJIFAHBIH
IIBIFAPMAIIBUIBIK KaOUIeTiH aiyra OarbITTaliFaH JaMBITYIIbI KOHE HMHHOBAIMSUIBIK SJICTEPII KEH KeJeMIe
CHII3y, JKaHA AaKMapaTThIK KOHE TEICKOMMYHUKAIMSIIBIK TEXHOJOTHSIIAD HETi3iH/E KAIIBIKTHIKTAH OKBITY
JKYHECIH JTaMBITYy KOJIbI MEH XaJIBIKTHIH KeH KelleMJi camajibl OutiM Oepyre KO JKEeTIMIUIITIH apTThIpy OOJbI
cananazpi[1].

binim Oepynme Kazipri 3aMaHFbl aKMapaTThIK TEXHOIOTHSIIAPABl CHIIPYAE OKYy OpHBIMEH OKYy YIepiciHuae
OKBITYIIIBIHBIH pei e3repeai. bimimui e3 OeriHie axyra IereH OachIMIBUIBIKKA OalIaHBICTBI OKBITYIIBIHBIH
OKBITY OpeKeTiH/Ie KeHeC Oepy jKoHe TY3eTYIIUIIK OaFbITTBUIBIFBI KYIIeieai. biliM amymisl OKBITYIIBIHBIH KaciOn
JAspJIbIFbIHA, OHBIH TYJIFAJIBIK, JKAIbl MOJICHH, KapbIM-KaThIHAC jKacay OpEKeTIHe Tajan apTajbl.3amMaH
TaJanTapblHa call aKMmapaTThIK YAEPICTI aKmapaTThl TEXHOJOTHSUIAP/BI JKOOATay OJICiH, aKmaparThl KUHAY,
Tajjiay, CaKTay MaKCaThIHIA YaHa eCenTeyill KypaaIapbliH KOIaHOalbIHIIIa aKIapaTTaHIbIpy MYMKIH emec [2-
3]. Bamanaym 6inimM Oepy JKyHeCIHIH TYpIi calachlHa aKMapaTThIK TEXHOJIOTHSIIAPIBIH €HTI3iTyl dIeKaiaa Key
KeIleMJIi JKoHE KeIeH/IK CHUIaT anajpl. KanbImracymibl >kaFdaiia sKOFapsl OKy OpBIHIApbIHAA OUTiM Oepyxi
aKMapaTTaHAbIPy — OKBITY >KOHE TOpOMeNneymi TMCHXONOTHSIIBIK-TICIArOrMKAIbIK MaKcaTTa iCKe achIpyFa
OarjapiaHFaH 3aMaHayW aKnapaTThIK TEXHOJOTHSUIAP/bI MaianaHy, OutiM Oepy callachlH TIXIPHOENIK JKoHE
TEOPHSITBIK OHICYMEH KAMTaMaChI3 eTy YACPICiH/Ie AbIHFbI KaTapa 6omaspl [4].

XKorapel oKy opubeiHAarel (Oynman opi — JKOQO) akmapaTThlK OpTa OKY OPHBIHBIH YHBIMIACTHIPYIIBLIBIK
KbI3METIH 0acKapy yJepiciH KOJJIAWTBIH MPOrpaMMAITBIK JKyHe, MAJIIMETTEp KOpbl MEH KYMBIC TEXHOJIOTUSICHIH
OipiKTipeIi, COFaH CoMKec Kypaaap JaCTypiIl KypaiapaaH epeKiieieHe .

Kanmel, ¢usnka MOHIH OKBITY KE3iH/E aKIMapaTThIK TEXHOJIOTHsIIAp/bl MalalaHy MbIHAIAi MYMKIHIIKTED
Oepei:

- OKBITY YJIEPICIH THIMJII €Ty JKOHE KETUIIIPY;

- TacTypti OutimM Oepy yaepiciH/ie KOJ KETHEUTIH aKmapaTThIK TEXHOJIOTHsIIap MYMKIHIIITIH MaiaiaHy;

- MyJIETUMEINAITBIK TEXHOJIOT Sl MYMKIHIIKTEPIiH Nalganany;

- CTyZIGHTTEP/IiH 63 OeTiHIIIe OUTIM aTy KbI3METIHIH TYpI i OpMachIH YHBIMIACTBIPY;

- CTyJIGHTTEP/IIH OKYFa TYPaKThl yOKIEMECIH KaJIbITACTHIPY;

- OJIapIIBIH QJICYMETTIK JKOHE KociOn OeHiMALIITiH apTThIPY.

61



AKMaparThIK 9JliCTEMENIK MaTepuaiiap KOMMYHUKAIWSUIBIK OailaHbIC KypaslfapblH TMaigaaaHy apKbUIbI
Oimim Gepymi xerinmipyni keszneimi. Ocbiran opail on-®apabu Kazak ¥nTTelk YHuBepcuTeTiHAE OuTiM Oepy
cajachlHAa aTaIMBIII aKMapaTThIK KOMMYHUKALUMAIBIK TEXHOJOTHMSHBI KOJdaHyAa. MpIcall pPeTiHAE «JIEKTp
KOHE MarHeTHU3M» KypCBIH KenTipeTiH 0o0Jcak, OKy KypChI: JIopic, CeMHUHAp, Ja00OpaTOpHsUIbIK KYMBICTapAaH
TYpaspl.

OKpITya aFpUIIIBIH TUTIH KATBICTBIPY SNIEMIIK OKBITY >KYHelepiMeH YINTacTHIPYABIH Oip CaThICHl OOIBII
TaObLIa bl Y HUBEPCUTETITIMI3NIH OYTiHI1 KyHIe Tana0bl Ja ockl 0ok Typ. COHBIMEH KaTap, aFbUIIIBIH TUTiHIH
TaJiarn eTiTyl OUTIM aJTyIIbIFa *aHa opi caraibl, MOJI aKmapaTKa HycKay Oeperi.

JlopicTe KOochIMIIIa Kypall peTiHzae Keneciiel mapakmiaHbl KONIAHBLTY YCBHIHBUIBII OTHIp. by mapaxmiama
aKnaparTap arbUIIIBIH, HEMIC, UTAIUSH, MOJISK TUTIHAE 9jeM OOWBIHINA KOJJIAHBICTA, Ka3ipri TaHJa Ka3ak JKoHE
OpBIC TUINIEPIHE ayaapbUIbIN JKaThip. 1-3-CypeTTeple KepCeTUIreHAeH, 3JICKTp JKOHE MarHeTu3M OOMBIHIIA
KYOBUIBICTApFa HETI3NeNreH 24 OWBIHINBIKTAP KEeNTipiireH. byl BUIeonap JeMOHCTPANMSUIBIK JKCIIEPUMEHT
peTiHzAe KONIaHyFa ©6Te bIHFaNIIbL.
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Lemon batteries ; Electricity and
Magnetism

The so-called voltaic cell can be made up by a lemon, by a potato, or even by hands
with two metals . Millions of these cells are used every day in telephones, computers,
walk-man and clocks.

o

The lemon battery is an example of voltaic cell: electro-chemical reactions generate electric current. The little plates (of copper
and zinc) are the electrodes. Electrolyte is a watery solution of different acids which can be found in every fruit or vegetable.

more
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Permanent magnets
Chaotic magnetic pendulum

The platform of this toy is divided into six areas describing six different situations 1n a game of football: scorning a goal, a penalty kick, a comner, a foul, a throw-in and off-side. There 1s a magnet hidden under
each area and there is also one in the ball. The bottom pole of the ball and the top poles of the platform are of the same sign. The ball avoids stopping above any of the areas.

The movements of the ball over the magnets is absolutely chaotic. Sometimes you get the impression that the ball is going to stop above one of the areas, and that it is suddenly attracted to another area.
Theoretically, it cannot be foreseen where the ball is going to stop. Even a small change of the initial ball position leads to a different result, which is a characteristic feature of the chaotic movement.

A different version of the magnetic pendulum. The movement of it depends on many factors, like the friction (it can be enhanced if the pendulum is submerged in a liquid), the gravity force (which changes the
relative direction if the vertical positioning of the pendulum changes), the attracting or repelling force of magnets (different magnets have slightly different strengths and configurations so they never act with
exactly the same force).

3-cyper. Kelibip Toxxipubenepai qeMocTpanus TypiHae KopceTyre KoMIaHbUIaThIH KOChIMIIA Kypail

CemuHap caOakTapblHIa OUTIM ayIIBl JSPICTETri TEOPHSHBI €cell MIbFapyda KOJJaHa amy Ky3ipeTTUTiriH
nmaMbITanel. CTYAEHT CaHBIHBIH KOl OOITyBI opi aTalIMBIII KypPCTBIH KYpZeli O0Tybl — KOCBIMIIIA TEXHOJIOTUSHBIH
KOJIIaHBUTYBIH KaXKeT eTeli. bysl KoljaHbUTyFa YCHIHBUIATBIH KOCHIMILIA OKY Kypajibl - OUTiM amymbuiapra
TarChHIpMaNappl O3/ITiHEH IIENIyre XOHE O3MITiHeH YHpPeHyre SFHU YaKbITTBIH THIMII TaiJaaaHbITybIHA
MYMKIHIIK Oepemi. Ochl MakcaTTa «3JIEKTp JKOHE MarHeTH3M» IIoHI OoiibiHima cemutapaa [10] kommanbuiabL.
ATaJIMBIII KypaJl 4eX, MMOJISIK, aFbUIIIBIH TULISPIHIE KOIIAHBICTA, all Ka3ipri yaKbITTa Ka3akK yKOHE OpbIC TUIEpIHEe
ayIapbUIBII KaThIP. DJIEKTPOCTATHKA Tapaybl OoiibIHIIA (21), TYpaKThI JIEKTp TOThI )KOHE EKTP Ti30eri Tapaysbl
ooiibirmma (18), Mmaraut epici Tapaybl OoiibiHIa (21), alHBIMAIIBI SIEKTP TOTHI JKOHE Ti30EK Tapaybl OOMbBIHINIA
(13), anextpomMarHutTik epic (4) TanceipMaap OepinreH.

Herizri Gerre, maptrel Oenrimep Tycinmipinren. IIbFappury KoiblHa OaiIaHBICTHI TaIlCHIPMAaTAPABIH
nexreiinepi (4 nedrei), TanchPMaHbIH TYpiHE OaiIaHBICTHI (CAMABIK ecerl, rPadMKTIK ecer, IIeNimMi epeKIie
TaIAay bl KQYKET €TETiH eCeTL, TaJayIbl KaKeT eTEeTiH, TEOPHSUIBIK KoHe T.0.)

Collection of Solved Problems in Physics =™ Collection of Solved Problems in Physics

-
7““’“ .
et

|~y J::s:lm I_' Electricity and magnetism
- Welcome in Collection of Solved Problems in Physics o Charged Balls Hanging on a String _—
‘ask number: 1551
1 ‘Show task

Tasis Tekfey |

Figure of forces acting on the balls
Solution|

Given values and numerical insertion:

Answer

Link to a more difficult task

4-cypet. CemuHap/a KOCHIMITIA KOJAAHBIIATHIH €CETITEP JKUHAFBI

4-cypeTTe KOpCeTUIreHIel, JKUHAKTaFbl ecelTep — €CKe TYCIpy, chi30a, Tanjay, ey, MaTeMaTHKaJbIK
eHJIeY, KayaObl koHE KMBIHBIPAK JICHrel JereH oemimaepeH Typaabl. TakpIphil OOMBIHIIA eCerTi TAHIAIl, «eCKe
Tycipy» OelniMiHIEe OCBl ecerl OOWBIHINA TEOPHSUIBIK MAJIMETTEpHi OKH ajiaJbl. «Chi30a» OeIiMiHIE ecenTiH
CYpeTi, *aJIbl €CENTiH IIbFApy KOJIBIMEH TaHbica ananpl. CoHJali-ak, op €CeNTiH COHBIHAA alFaH OUTiMiH
TEKcepy YIIiH JIeHreli OYJT eCeNTeH KOFaphl ecell KeTipiie/Ii.

5-7 cypertepre »xuHaK OoMbIHIIA peTTik HoMepi 1551 GonaThiH ecenTi Taniay KepceTireH.

Comn sxaxTarsl «SY» Oelrici — TarnchlpMaHbIH CHHTE3/IEYTe OarbITTATFaHbIH KOpCeTe .
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Ason Charged Balls Hanging on a String

Hint

Analysis

Figure of forces acting on the balls

5-cyper. EcenTiH Tannaysl MeH mentyi

v
Solution

. ) e ) . Now th [ tions for the tamgent of the angle . W the
Two forces act on each ball hanging on the string: the force of gravity Fz and tension of the string o thete are o equations o1 the tangent of the angle @ e compare them
F,. . Tn addition, the balls ate charged with an identical charge, therefore there is one more force: a

@ r
repulsive electric force F.. dmamg? a2
The size of the repulsive electric forces s determined from Coulomb's law:
and evaluate the unknown charge @
o L e
rom—y - dmaymgr’
4 =2
Both balls are charged with dentical charge % thus we can simplify the equation: -
P ST
(- VB
Hince the balls ate at 1est, the net force acting on the balls is equal to zero. Given values and numerical insertion:
tTh]m Ii'o]'n:e lFt +jamuit-Tt- in mlhe cp]»‘sniei d.\r;;hon;:na]lj the]telnflfan olf the string Fy. T};anks to this, = 05¢ = 510-kg Mass of the balls
e 'green’ and 'purple’ triangles are similar. From the 'purple’ triangle we can express tg @ Ao fim Langth of the siring
- a v =dom = 41072 m Distance of the balls
wan B FmE @ :
B "y pr— @=7(0)
) . . , . . Constants from The Handbosok of Chemistry
The angle @ is also found in the similar "green’ triangle. Again, we express the tangent of this angle. .
and Physics:
oo B o i o= A5 E RN 2
v W
g = 03ms

The side v of the 'green’ triangle & determined using the Pythagorean Theorem v = , /& — (T F. After

substitution. o [T
o . B . JAB — 12
2 Pr VB dm - 88500712 5104 - 08 - (4:202)" o
110 (e10-2)°
= 491079 0=
o ) . Q= 42107 C=4.210
dmagymgr® 4Z — 2

Now there ate two equations for the tangent of the angle @ We compaze them

[Answer |
|G D Tl were B (3 Ench ball was charged with a chatge @ — | "% 243065,
s frrae
@b = dmamgr
2= [ Link to a more difficult task |
o - [t In the task Two balls on a thrend immesed in benene the balls are immersed in berzene,
f4E — 2
6—cypeT. ECCHTIH mIenrnmil 7—cypeT. Ecemni MAaTEMATHUKAJIbIK OHZICY 7KOHE

JICHrell KUBIHBIPAK TaIlChIpMara ClITeMe

Ocbi mexHono2UAHbL KOAOAH2AH CIYOEHm 2P MAaKbIpbin OOUbIHILA ecenmepii wbl2apa anamvii 601a0bl 0en
Kymineoi.

JIabopaTOpHUsUIBIK KYMBICTA OLTIM aTyIIIbl I9PICTE OKbUIFAH TCOPUSHBI MPAKTHKA JKY31HAE Kepir, Hanienieh
anagpl. Op 1a00paTOPHSUIBIK JKYMBICTa OUTIM allylibiFa KOWBUIATHIH TaJIAIl: KYMBICTBIH TEOPHSCHIH OLTyi, apbl
Kapaii dKyYMBICTBI >Kacarl, CbI30achlH ChI3bII, ece0iH ecenTell, KOPTHIHBI Jkacail aimybl. MyHa OipneH-0ip Makcar
— TEOPUSUIBIK OUTIMIII MPaKTUKAIBIK Typrbiia OekiTy. XKoHe CTYJAeHTTIH 63 OCTiHIIe TYCIHIM, KOPTHIHIBI JKacai
allybl, OHBI JoJeijen kepcere Ouryi. JlaOopaTopusiblK >KyMbICTa KOCBIMIIA Kypal PETIHIAEC 3aMaHayu
JIEMOHCTPALMSIIBIK AKCIEPUMEHTTepal Koimany (8,9-cyper) —OumiM alylIbIHBIH KOCBIMINA I3/ICHYIHE >KOHE
JKacaJIbIHFaH )KYMBICTBI MEIITIHIIIE TePEH TYCIHYTe CETTITiH TUTI3e/I].
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Teaching Minds-On Experiments on Electromagnetism in Secondary Schools

Permanent magnets
Magnetic construction sticks and balls (many small tasks, experiments)

Magnetic Sticks - demonstrate that magnets have always two poles - sticks placed by the same poles repel each other, but when stainless steel ball 1s put between, they attract each other, the effect being
caused by magnetic domain re-ordering in balls.

The iron ball inserted between poles of different signs (the upper figure) et magnetised in a "normal” way, becoming a two-pole magnet (N-8), with the axis oriented in the direction of external magnets.

The ball between two poles of the same sign "accommodates” (the lower figure) 1ts magnetic poles n a way to be attracted by both external magnets. We find the "missing” poles on a plane perpendicular to
the axis of magnets.

You can create amazing constructions out of those colourful sticks. But at least every two magnets you have to place a metal ball between them. If you don't, the whole thing will fall apart.

Now think carefully: magnet either repel each other or attract each other. If one end of the stick atiracts another stick, the other end of the first stick should repel the second stick. And it would be so if we
didn't place the metal ball between the poles.

8-cyper. JlabopaTopHsIIbIK cabaKTa KOCBIMITIA KOJIAHBLIATHIH KYpall

Lorentz force
Turning coil between magnets

The coil lies between the poles of two magnets. The current flows in opposite directions along the two sides of the coil. According to Fleming’s left-hand rule, one side is pushed up and the other side 1s pushed
down. In other words, there is a turning effect on the coil. With more turns of the cotl, the turning effect is increased. Many electric motors use this turning effect principle.

Y-

9-cyper. Jlopen kymi

Electromagnetism
Qersted’s experiment — vertical version (or Ampere’s experiment)

We place four small magnetic needles around a vertical straight wire (or better a few wires in parallel), which is part of an electrical circuit. When the switch is in the open position, we see that the all compasses
needles are m the north direction. (If they are too close they tend to couple one with another and to form a kind or ning even without the current in the wire).

When we close the switch and the wire carrying an electric current, the compass needles turns with respect to circles around the wire. In this experiment we show that electric current could be the source of a
magnetic force, and that the lines form circles

The Ampere’s part of the experiment is that the intensity of the field falls down as the inverse of the distance from the wire, and is proportional to the current (1)
This follows from a general formulation of Ampere’s law applied for a circular symmetry. As the direction of the current matches as well, if current in two wires are oppostte, the field is null.

= =l =

10-cyper.  Ammep Taxipubeci
JIabopaTopusITBIK JKYMBICTAP/IBIH KEHOIp TYPIiH IeMOCTpaIust Typ/ie KOpCeTyre KONIaHbUIAThIH KOChIMIIIA

Kypal

9,10-cypetrepae atanmplil Kypc OOibIHIIA 1a00paTOPHSIIBIK cadakTa KOCBIMINIA OKBITY, TYCIHIIpY MakcaTra

KOJIZIaHBUIATBIH JIEMOHCTPAIWSUIBIK, TOKipuOe Mbicanaapbl kepceriuireH. CalTra ToXIpUOCHIH TEOPHSCHI
JKa3bUIBII, CYPETI MEH JKacajly BUACOCHI KENTIPLITeH.
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Bigim Oepymi ataFaH OKbITY TEXHOJIOTHSJIAPHI HETi3iHAe YHBIMAACTBIPY — OUTIM alyIIbIHBIH ©3iHIH aepoec
MYMKIHIIKTEPiH €CKepe OTBIPHII, OCJICEH I iC-OpeKeT KacayblHa, 031H TYIFa PETIHIE YHEMI TaMBITYbIHA, ©31H-031
TOpOMelien JaMBITYbIHA, YKEKE CPEKILICIIKTePiH eCKepyre JKaFiail TyFbI3a alybIMEH MaHBI3JIbl CKCHIH SpPEKIIe
arTar eTy Kepex.

AKXMaparThIK 9JlicTeMEINiK MaTepraIIap KOMMYHUKAIMSITBIK OalilaHpIC KypalIapblH MaiilallaHy apKbLUThI
OiiM Oepy/ai KeTUTHipyai Ke3aeH .
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CIIEHU®UKA UCITIOJIB30BAHUSA COBPEMEHHBIX THO®OPMALIMOHHBIX CPEJACTB B
INPOIECCE IIPEITIOJABAHUA HHOCTPAHHOI'O SI3bIKA B BY3E

Kyansbimesa B.T., Kaé:xanosa I'.A.
Kasaxcman. 2. [lagnooap. Ilasnooapckuii cocyoapcmeennwiii yuusepcumem um. C. Topaiiebiposa

Pe3rome. AHrmiCKuil SI3bIK Kak SI3bIK MEXIYHAPOIHOTO OOIIEHUS Bce OOJbILE BXOAUT B OOLIECTBEHHYIO
XH3Hb MUPOBOTO cood1ectBa. B PecriyOinke KasaxcTaH n3yueHrne HHOCTPaHHOTO (QHITIMHCKOTO) SA3bIKa PEIacT
3a7a4d HE TOJNBKO TONIS3BIUMSA, HO M KOHKYPEHTOCIOCOOHOCTH KaK BCEH CHCTEMBI, TaK U OTJAEIHHOTO
crienmanucta. CrcteMa BbICHIETO MPOGECCHOHABLHOTO 00pa30BaHMsl YUUTHIBACT ITH 33JIa4d TPH TIOJI'OTOBKE
CIIELMATICTOB pazHoro npodmwis. B cratee paccmaTpuBaeTcsl akTyalbHbIE BOIPOCHI COBEPILEHCTBOBAHMUS
npolecca MPernoiaBaHis WHOCTPAHHOTO SI3bIKAa. ABTOPHI OTMEUAlOT BO3POCIIYIO B OOIIECTBE pOJIb Meaua-
CpPEencTB, cMapT-pecypcoB. B cTaThe mpennpuHATa TOMBITKA aHANW3a MPUYWH PACIpPOCTPAHEHHS BIWSHUSA
IU(POBBIX TEXHOJIOTHH. ABTOPBI MPUBOJIAT IPUMEPHI U3 OIIBITA MCTIONb30BaHMS LU(PPOBBIX PECYPCOB B APYTHX
HALMOHAIBHBIX CHCTEMax OOpa3oBaHUs, MpeIyIaraloT BapHaHThl WX NPUMEHEHHS B OTEUECTBEHHOM cucTeMe
npo(heCcCHOHATLHOTO 00pa30BaHYS.

KiiroueBble ¢€10Ba: MHOCTPAHHBINA S3bIK, MEIWA-CPEICTBA, CMapT-PECYPCHl, YHUBEPCHUTET, MpENoIaBaHue,
TEXHOJIOTUH, KOHKYPEHTOCIIOCOOHOCTb.
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