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nuccepranoHHon padotel HypoaeBoii Aunapsl MypaToBHBI
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cuerpanbaoct 60010900 — MaremaTuka

NHTeHCuBHOE BHEAPEHNE NMHHOBAIIMOHHBIX TEXHOJIOTUM U HOBBIX MOJXOJIOB
K OOy4YeHHIO B OTEYECTBEHHYIO CHUCTEMY IIKOJIBHOTO OOpa3oBaHHUs, a TakKkKe
(GYHKIIMOHUPOBAHUE B PECIyOJIMKE pa3IMYHbIX THUIOB OpraHu3aluil OOIIero
cpeaHero o0pa3oBaHus TPEOYIOT COOTBETCTBYIOIIEH MOJIEPHU3AIIMH U B BY30BCKOM
cucteme o0pa3oBaHus, B 0COOEHHOCTHU B MEAArOTHYECKUX By3aX.

JIJIsl TIOATOTOBKHA BBHICOKOKBATH(DUITIPOBAHHBIX ITEIaTOTUYECKUX KaJapOB, B
YaCTHOCTU YYMUTEIEH MATEMAaTUKH, HEMAJIOBA)KHOE 3HAYCHHE HMEET KayeCTBO
MaTeMaTUYECKNX 3HAHWUW BUEPALIHUX IIKOJIBHUKOB, HBIHEIIHUX MEPBOKYPCHHUKOB,
MOCTYIUBIIUX Ha 00pa3oBaTelibHyIO crienaibHoCcTh «5SB010900 — Marematukay.
To, HAacKOJBKO TIIYOOKO W TPOYHO OBJIAACBAIOT BBIMTYCKHUKH CPEIHUX IIKOJ
OCHOBaMHM MaTEMaTUKM, B KaKOW CTENEHM Yy HUX BbIpaboTaHa u chopmupoBaHa
caMOCTOATeNbHAs y4eOHO-TIO3HABATENIbHAS  JEATEIBHOCTh, B 3HAYUTEIILHON
CTEIIEHU NPEONPEIEIIAET YCIEUTHOCTh UX 00YUEeHHUS U B BY3€.

CornacHo ['ocymapcTBEHHOMY 0OIIE€00s13aTEIbHOMY CTaHAAPTY CPEIHEro
oOpazoBaHus (Ha4yaJlbHOT0, OCHOBHOT'O CPETHETO, OOIIEro CpeHero 00pa3oBaHusl),
YTBEPKJIEHHOMY TocTaHoBieHneM I[lpaButenscTtBa PecnyOnuku Kaszaxcran 3a
Ne1080 ot 23 aBrycra 2012 roaa, ¢ c€ApbMOTr0 MO AEBITHIN KIACChl OCHOBHOM IIIKOJIBI
u3ydaeTcsi y4eOHbI MpeaMeT «Auredpa», a B CTaplield MIKOJE, C JECATOro Mo
OJIMHHAAIATHIN KJIacChl — «Asredpa U Havasia aHaiau3a». TakuM oOpaszom, anredpa
3aHUMAET BaXXHOE U 3HAYUTEIBLHOE MECTO B CUCTEME IIKOJIBHOTO MATEMATHUYECKOTO
oOpa3oBaHUs.

B cootBercTBHM ¢ ['ocynapcTBeHHOM MporpaMMoil pa3BUTUst 00pa30BaHus U
Hayku Pecryonuku Kazaxcran Ha 2016-2019 rr. B HacTosiiee Bpems HIIET Ipoiiece
OOHOBJICHUSI COJIEpP)KaHUsl CpelHero oOpa3oBaHUs, KOTOpPOE HalpaBiIeHO Ha
oOy4eHHe U Pa3BUTHE TBOPUYECKON, KPUTHUECKU MBICIAIIEH JTUYHOCTH, YMEIOIICH
NPUMEHSTh TIOJIyYCHHBbIC 3HAHUS B IKU3HH, CIOCOOHOW K HEMPEpPHIBHOMY
CaMOCOBEpILIEHCTBOBAHUIO M caMopealn3aluu B Oyaymed npodeccuoHaIbHOM
NEeSATEIbHOCTH.

I'maBHOE MecCTO B Kypce anreOpbl 3aHMMAET BOIPOC O PEIICHUH YPABHEHH.
Tak, mpu M3y4eHMHM Kypca MaTeMaThuku B 5-6 Kiaccax, yyamniuecss oOydaroTcs
pElLICHUIO JTMHEWHBIX YPaBHEHUHN C OJTHOM U JBYMSI HEM3BECTHBIMU M UX CHUCTEM.
Janee, B Kypce anre0pbl IKOJIbHUKHA 00y4atOTCs PEIICHUIO KBaJAPATHBIX YPaBHEHHM
C OJJHOM HEU3BECTHOW M YaCTHOMY THUILy YPABHEHHUU YETBEPTOM CTEIEHHU, KOTOPBIE
CBOJATCS K KBaJpaTHBIM (OWKBaapaTHblE ypaBHeHUs). JlanbHelilee W3ydeHHE
ypaBHEHUN TPOUCXOJIUT B Kypce€ BBICIICH anreOpbl, KOTOPHIA ACIUTCS Ha JBa
Oonbiux pasnena. OOuH pa3ien — 3TO OCHOBBI JUHEHHON anreOpsl, B CoJIepiKaHue
KOTOpPOM BXOJUT PELICHUE NMPOU3BOJIBHBIX CUCTEM YPABHEHU ITEPBOU CTENEHU, TO
€CTh JIMHEWHBIX ypaBHeHH. Bo BTOpOI1 pa3men BXoauT anredbpa MHOTOWICHOB, TJI€



paccMaTpHUBAOTCS. YPABHEHUS MPOU3BOJIBHOM CTENEHH OT OJHOTO HEM3BECTHOIO.
[Ipuuem, B anredpe MHOTOUWICHOB BayKE€H HE MOMCK KOPHEHN ypaBHEHUS, a BOIPOC 00
UX CYIIECTBOBAHUHU.

By3oBckuii Kypc aireOpbl XapakTepu3yeTcs BBICOKMM YPOBHEM aOCTpaKIIHH,
CTPOTOi HAYYHOCTBIO U3JI0KEHUS, a TAKKE MHOKECTBOM TEOPETUUYECKUX BBIKIIAJIOK,
JUISL U3YyYEHUS KOTOPOro TpeOyeTcsi COOTBETCTBYIOIIUNM YpPOBEHb IMOATOTOBKU
oOyuvaronuxcs. B KazaxckoM HalMoHaNIbHOM T€IaroruuyeckoM YHHUBEPCUTETE
uMeHn AOass B oOpasoBarenbHOW mporpamme cremuansHocTd «5B010900 —
Marematuka»  OUCHMIUTUHBL  «Anrebpa-1» u  «Anrebpa-2»  ABISIOTCA
KOMIIOHEHTaMHU M0 BBIOOPY M3 IMKJIa 0a30BBIX MUCHUIUIMH. Ha ux u3ydeHue
orBoauTcss mo 2 kpeauta (90 yacoB), To ecTb 15 uvacoB nekuuii, 15 4Jacos
MPaKTUYECKUX 3aHsATH, 30 YacoB CaMOCTOSTEIBLHOW pabOTHl CTYACHTA IO
pykoBoacTtBoM mnpenonaBatenss (CPCII) u 30 dacoB caMoCTOSITENTbHOM padOThI
cryneata (CPC). OOydeHuwe yKa3aHHBIM JIMCUMILIMHAM 3aIUIAHUPOBAHO TIO
oOpa3oBarenpHOI MporpamMmMe Ha niepBoM kypcee (1, 2 cemectpsi). [lepBokypcHUKH,
MMEIOIIME Pa3HbIi YPOBEHb MATEMATHYECKUX 3HAHUW, HEMOJTOTOBICHHBIE K
CaMOCTOATENLHON  Yy4eOHO-TIO3HABATEIbHON  JICSITENIbHOCTH, 3aTPYJIHAIOTCS B
BOCIIPUATUU ydyeOHOTro marepuaina. Kpome Toro, comepxaHue Kypca aiareOpsl B
TNIe/IBy3€ HAMPABIICHO Ha YTIyOJIeHHE TOIBKO TEOPETUUECKUX 3HAHUN 00YUaIOIUXCs
U cllad0 CKOPPEIHMPOBAHO C COJEPNKAHUEM IIIKOJBHOIO Kypca, YTO HapyllaeT
MPUHIUIBI HETPEPHIBHOCTU U MPEEMCTBEHHOCTH B O0OyUYCHUH.

PaccMmoTpenune B eAMHCTBE COAEPIKATETBHOTO U IPOLECCYAIBHOTO aCIIEKTOB
IIPEEMCTBEHHOCTH B CHUCTEME «IIKOJIA-TIEJIBY3-1IKOJa» MO3BOJSIET 00ECHEeUUTh
B3aMMOCBSI3b MEXY PA3JIUYHBIMU YPOBHSIMHU COBPEMEHHON CUCTEMBI 00Opa30BaHus,
a TaKkKe CIHOCOOCTBYET TOBBIIICHHIO KadyecTBa MAaTEMaTUYECKUX 3HAHUU
IIKOJBLHUKOB ¥ (DOPMUPOBAHHUIO TOTOBHOCTH BBIITYCKHUKOB MEJAarornyeckoro By3a
K MPOeCCU yUnuTesT MAaTEMATHUKH.

Bce 3To npuBOIUT K M3BICKAHUIO U pa3pabOTKe HOBBIX MOJIX0/I0B K 00yUEHHUIO
Kypcy aJireOpbl U pacCCMOTPEHHIO BO3MOXXHOCTH IPUMEHEHHUS B yueOHOM IpoLiecce
OOIIEOCTYITHBIX KOMIBIOTEPHBIX MPOrpaMM Takux, Kak, Hampumep, GeoGebra.
Taxke, HEOOXOIUM TMEPECMOTp OOpPa30BATEIBHBIX MPOTPAMM I€IarOTHYECKUX
CHEIUATbHOCTEH BY30B, KOTOPBI JIOJDKEH OBITh HalleJIeH Ha OOeCIedeHHe
IPEEMCTBEHHOCTH C OOHOBJIEHHBIM COJIEP)KAaHHEM CpEeAHEro oOpa3oBaHUs U
YCUJICHHE METOJUYECKON MOArOTOBKH OyAYIIMX YUUTENIed MaTeMaTUKH.

Ot6op coxmepkaHusi Kypca ajreOpbl JJisi MOATOTOBKH OyAyIIUX Y4HUTEIeH
MaTeMaTUKU  CIIAyeT MPOU3BOJIUTH, OPHUEHTUPYSICh Ha  (OpPMUPOBAHUE
METOJAMYECKMX YMEHUH O0OyYarolMxcsi B TMpPOIECCE €ro HU3Yy4eHUus, KOTOpbIe
HEO0OXOIMMBI UM B OyyIiei npodeccuoHaaIbHON AeATETbHOCTH.

Bce BblieckazaHHoe OOYCIIOBUIIO aKTyalbHOCTh W BBIOOP TEMBbI JAHHOTO
VICCJIEIOBAHUS.

Hean ucciaenoBanus — pa3paboTKa METOAUKNA OOY4YEHUSI Kypcy anreOphl B
IIKOJIE U MTEJarOru4eckoM By3€.

O0beKkTOM HccIeA0BAHMSA SBISIETCS Ipolecc o0yueHus: Kypcy anreOpsl B
IIKOJIE U MTEJAarOru4eckoM By3€.



IIpenmer uccje0BaHMA — METOAMYECKUE MOAXOABI K OOYYEHHIO KypCy
anreOpbl yyauumxcs 1 Oyayuux yuuTesied MaTeMaTuKy.

I'mnore3a ucciaenoBanmsi: >PGEeKTUBHOCTh O0YUYEHHS Kypcy aireOpnl B
IIKOJIE W TIEABY3€ MOBBICUTCS, €CIU: OTOOpaTh COJAEpKaHUE BY30BCKOTO Kypca
anreOpbl, MMEIOIEe MPAKTUYECKYI0 HAIMpaBICHHOCTh I OYyAyIIUX Y4YUTeleu
MaTE€MaTUKH; BBIICIUTh METOAMYECKHUE OCOOCHHOCTH OOYUYEHHUS KypCy aireOphl,
OCHOBAHHbIE HA MPUHIIUIIE TPEEMCTBEHHOCTH B 00yUEHUH; pa3padoTaTh U BHEAPUTH
B YYEOHBI TMPOIECC METOAWKY OOYYEeHHS KypCcy aireOpbl, BKIIOYAIOIIYIO
NpUMEHEHHEe KOMITBIOTepHO# nmporpammbr GeoGebra.

Hcxoas u3 ueinu v rTunoTes3sl UCCIeI0OBaHusl, ObUTA MOCTABIICHBI CIEAYIOLTNE
3a/1a4M UCCIIEeOBAHUSA '

- TpPOaHAJIN3UPOBATh COBPEMEHHOE COCTOSHUE U TEHICHIUH pPa3BUTHUS
METOIMKU 00YyUEHHUs KypCy aireOphl B IIIKOJIE U TIeIarOTHYeCKOM BY3€;

- HCCJEOBaTh MPEEMCTBEHHOCTh MEXKAY COJEPKaHUEM, METOJIaMU,
dbopMamu o0yueHus Kypcey ajareOpsl B LIKOJIE U ME/IBY3E;

- BBISIBUTh METOJMUYECKHE OCOOCHHOCTH 00YUYEHHUSI KypCy aJIreOphl B IIIKOJIE U
ne/BY3E;

- pa3paboTaTh METOAMKY OpraHU3AIMKU OOYUYECHHS KypCy ajreOpbl ydaluxcs
U OyqylIMX yuyuTesaeil MaTeMaTHKU;

- TpoBepUTh 3PPEKTUBHOCTh Pa3pabOTAHHON METOJIUMKU OOyuYeHUs: Kypcy
anreOphI B IKOJIE U TIEIarOTHYECKOM BY3€.

Jl7is perieHns MOCTaBICHHBIX 33/1a4 MCIMOJIB30BAJNCh CIECIYIOIINE METOAbI
HCCJIeOBAHMS: TIPOBEJCHUE TEOPETHUECKOTO aHaIM3a HayYHO-TEOPETUYECKUX
npo0seM, HANpaBJIEHHBIX Ha 00y4YeHHE KypcCy aireOpbl, a Takxke (PuiIocopckom,
IICUXOJIOTUYECKOM,  IEJarormyeckoil, METOAUYECKOM M  MaTeMaTH4eCKOM
JUTEpaTyphl HA OCHOBE 00IIE00s3aTeNbHBIX CTAaHAAPTOB 00pa3oBaHUsl, Y4eOHBIX
mporpamm, y4eOHUKOB, YYEOHBIX MOCOOMN U Y4EOHO-METOJUYECKUX KOMILJIEKCOB
1o anredpe; NpoBeACHHUE NeAArOrNYECKOro SIKCIIEPUMEHTA JIsl IPOBEPKHU TUIIOTE3bI
uccenoBaHusl W 00paboTKa ero pe3ysibTaToB; OOCYKICHHE pe3yJIbTaToOB
UCCJICIOBAHMUSI HAa  METOJIMYECKMX CEMUHapaX ¢  Hay4YHO-TPAKTUYECKHX
KOH(epeHInsX.

Teoperuyeckyro OCHOBY HCC/IeI0OBAHMS COCTaBWIN  (uinocodckue,
IICUXOJIOTMYECKUE, TIeIarOTHYECKUE, METOIUYECKUE U MaTeMaTUYeCKue padoThl 10
npobiieMe HWCCIeNOBaHUs, TPYAbl TICHXOJIOTOB, MEAAroroB W CIHEIUAINCTOB B
00J1acT TEOPUHU B METOJAUKH OOYUICHHSI MaTeMaTHKe.

Jdranbl HccaeioBaHusi. B cooTBeTCTBMM ¢ LENSAMH W 3a/adyamMu
uccleoBaTeNnbckas paboTa MpOBOUIIACH B TPH dTara.

Ha nepBom stane (2014-2015 rr.) OCyIIECTBISUIOCH M3YYEHUE U AHAIIN3
HAY4YHOU, y4eOHO-METOIUYECKOH M TMeJarormueckoil JuTepaTypsl Mo mpodieMe
WCCJICIOBAHMUSI, COJICPKAHUS IIKOJIBHBIX TUTTOBBIX YUEOHBIX MPOTPAMM IO YI€OHBIM
npeaMmeTam «Anrebpa» u «Anrebpa W Haudajna aHaidu3a», o00pa30BaTEIbHBIX
IporpaMM MeAarornyeckux By30B, U3Y4allOCh COCTOSIHHE UCCIEAYEeMON MPOOIeMbl
B MpaKkTUKe o0O0Ieo0pa3oBaTeIbHBIX IIKOJ U MEIBY30B, MPOBOAMICA
KOHCTATUPYIOIIUHN IKCIIEPUMEHT.



Ha Btropom stane (2015-2016 rr.) BBISIBJIEHBI OCHOBHBIE METOJMYECKHUE
MOAXO0/Ibl K OOYUYEHHIO KypCy anreOpbl B CpefHEl MIKOJe U IMeaBy3e, pa3paboTaHa
METO/IMKA OpraHu3aluu O0y4YeHUs: Kypcy aireOpbl, MpoBOAUIICS (HOPMUPYIOIIUN
HKCIIEPUMEHT.

Ha tperbem atame (2016-2017 rr.) npoBoauics 00ydarouil SJKCIEPUMEHT C
Heiablo  MpoBepkd AG(EKTUBHOCTH TpeajiaraeMoil METOJUKH OpTraHu3aIluu
oOyuyeHuss anreOpe, ObUIM OOOOIEHBI pe3yJbTaThl, IIOJIYYEHHBIE B XOJE
TEOPETHUYECKOT0 U SKCIEPUMEHTAIBHOIO UCCIIEA0BAHMS.

HoBu3Hna ucciegopanus:

1. OTobpaHo coaepkaHue Kypca anreOpbl, HalpaBJICHHOE Ha IMOATOTOBKY
OyIylIMX y4YUTEIEe MaTEMAaTUKHU B ME€JIBY3€.

2. BoIsiBIEHBI METOJIMYECKHE OCOOCHHOCTH OOY4YeHHsS Kypcy aireOpsl B
IIKOJIE U MEBY3€ B YCIOBHUIX OOHOBJICHHS COAEPKAHUS IKOJIBHOTO 00pa30BaHMsL.

3. Pa3zpaborana MeTo/iMKa OpraHu3aluu 00yueHHUs Kypcy aiareOpbl B IIKOJIE
Y MeJarOTH4YeCKOM By3€ C MPUMEHEHHUEM KOMITbIOTEpHO# nporpammbl GeoGebra.

Teopernyeckass 3HAYMMOCTB MCCIIEIOBAHUS COCTOMT B CJEAYIOLIEM:
IPOU3BENEH OTOOp COJEpKaHUS Kypca aiureOppl B TMEIBY3€, MO3BOJISIOMINN
YIIYYIIUTh METOJIMYECKYIO MOJITOTOBKY OYAYIIErO YUUTEI MaTeMaTHUKU; BBISIBJICHBI
METOIMYECKHUE MOAXO0AbI 00yUEHUS KypCy anreOpsl B IIKOJIE U MEBY3E.

IIpakTHyeckass 3HAYUMOCTBH HCCIEOBAHUS 3aKIIOYACTCS B TOM, UTO
NPEMIOKEHbl COAEp)KaHHEe M (OpPMBI TPOBENCHUS 3aHATUH 1O Yy4eOHBIM
TUCUUIUIMHAM «Anreopa-1» u «Anredpa-2» aJis eIBy30B U JIaHbl METOJUYECKUE
PEKOMEH/IAllMU TI0 TPUMEHEHUIO KOMITBIOTEpHOW mporpamMmbel  GeoGebra B
npolecce 00ydeHust Kypcey anreOpsl B IKOJIE U NeBY3€. Pe3ynbTaThl HCClIeOBAaHUS
MOTYT OBITh HCIIOJb30BAaHbI MPHU COBEPIICHCTBOBAHMM COJEPKAHHUS M METOJIOB
oOy4eHHs Kypcy aiareOpsl Kak B CPeIHEH IIKOJIE, TaK U B MEABY3€ MPH MOJATOTOBKE
OyIylIuX y4yuTesneil MaTeMaTHKU.

IMos10:xeHNs1, BBIHOCMMbIE HA 3aLUTY:

1. Pe3ynbTathl aHaaM3a COBPEMEHHOTO COCTOSIHUSI O0yUEHUSI KypCy anreopsbl
B 00111c00pa30BaTEILHOM IIIKOJIC U TISJarOTHYECKOM BY3€.

2. Meroauyeckue OCOOCHHOCTHM OOYy4YEHHS KypCy aireOpbl B IIKOJIE H
MEeJarori4eckoM By3€ B YCIOBHUSAX OOHOBJICHHS COJEP)KAHHS IIKOJBHOTO
oOpa3oBaHUs.

3. Metoauka opraHuzaiiuu o0y4eHus Kypcy ainreOpbl B COBPEMEHHOM IIKOJIe
Y TIearOruueckoM BYy3e€.

4. DxcnepuMeHTanbHOEe O0OCHOBaHME 3()PEKTUBHOCTU pa3pabOTaHHOU
METOJMKHU OOYUEHHMs KypCy ajreOpbl B IIKOJIE U MEBY3E.

IIyonmukanmu 1o pesyjabraram uccjaenoBanusi. I[lo Marepuanam
JMCCEPTAIMOHHONW paboThl onyOaukoBaHo 10 medyaTHbBIX paboOT, U3 KOTOPHIX 1 — B
KypHaje, BXOJIIeM B 0a3y JaHHBIX Scopus, 4 — B U3JaHUAX, PEKOMEHIOBAHHBIX
Komurerom mo koHTposto B chepe oOpazoBanus u Hayku PecnyOnuku Kazaxcraw,
4 — B cOOpHHKax MaTepHUaIOB MEXIYHAPOJHBIX KOH(EpEHIMI B CTpaHe W 3a
py6exoM, 1 — B poccuiickoM Hay4YHOM XKypHaJe.

[Tonoxenuss u pe3yabTaThl AUCCEPTAIMOHHON pPabOThI OOCYXIECHBI Ha
MEXTYHAPOIHBIX HAYYHO-TIPAKTUYECKUX KOHPEPESHITUAX: « AKTyaIbHBIC TIPOOIEMBI



npenojaBaHus MareMaTUKU B Ikone u neny3e» (MockBa, 2015 ron),
«PaanaliMOHHO-TEPMHUYECKHE SIBJICHUS U MHHOBALIMOHHBIE TEXHOIOTUNY (AJIMAThI,
2015 ron), «AxTyalibHbIE POOJIEMBbI 00YUYEHUSI MaTEMAaTHKE B IIKOJIE U BY3€ B CBETE
uneit JI.C. Beirorckoro» (Mocksa, 2016 romx), «MaTeMaTuueckoe MOJICITUPOBAHNE
MEXaHMYECKUX CHCTeM U (Qusndeckux mporeccoB» (Amnmatel, 2016 rom),
«IudpoBoe oOpazoBaHHe — MEPEIOBbIE 3HAHUS W KOMIIETEHTHOCTBHY» B paMKax
JIyXOBHOTO BO3pokiaeHus» (Apkanbik, 2018 rom), a Takke Ha Hay4dHO-
METOJMYECKNX CEeMUHApax W 3aceJaHusx Kadeapsl METOMWKH TMPErogaBaHUs
MaTeMaTuku, (Qu3nkun U WHQOPMATUKM WHCTUTYTa MaTeMaTHKW, GU3UKA U
nHpopmaTuku Kazaxckoro HaIMOHAIBHOTO TIEAarOTMYECKOr0 YHHUBEPCHUTETA
uMeHu Aoasl.

Crtpykrypa u 00beM auccepraumu. /[uccepraiusi COCTOUT U3 BBEACHUS,
JBYX pa3lie]loB, 3aKJIOYEHHS, CIIHCKAa HCIOJb30BAHHOM JUTEpaTypbl U
TIPUJIOKEHU .

Bo BBegeHMH O0O0OCHOBBIBAE€TCA aKTYaJbHOCTh TEMbI HCCJIEIOBAHMUS,
OTIpEJICJICHBI 1I€TTb UCCIIEOBaHUS, 00BEKT, MPEIMET, 3a/1a4l, METOAO0JIOTUYECKUE U
TEOPETUUYECKHE OCHOBBI M THIIOTE3a HCCIEAOBaHUS; CHOPMYIMPOBAHBI Hay4yHas
HOBH3HA, TEOPETUYECKAS U IPAKTUUECKAsl 3HAUMMOCTh UCCIIEI0BAHUS; ONIPEACIICHBI
3Talbl U METOJIbl IMPOBEJECHHOIO HCCIEAOBAHUA, IOJOXEHUS, BBIHOCUMBIEC Ha
3alllUTY, CBEJICHUS 00 anmpoOaIuy U BHEAPEHUH PE3yIbTaTOB HCCIICIOBAHUS.

B mnepBom pasgesne «CoBpeMEHHOE COCTOSIHME Kypca aireopbl B
00111e00pa30BaTEeIbHOM IIKOJIE W TEJaroriyeckoM BY3e€» MNPOAHAIU3UPOBAHO
COJIEp’)KaHMe Kypca aireOpbl B IIKOJIE U TIE€JBY3€, OMHCAHbI MPOOJIEMBI,
BO3HHUKAIOIIME y YYallUXCsi U CTYJCHTOB MNpH OOYyUYEHHH JHaHHOMY KYpCy,
UCCIIEIOBaHbl BOIMPOCHI MPEEMCTBEHHOCTH B o0ydeHuu. B pabote packpbiTa
MeToauMKa  OOy4YeHUus  Kypcy  aiareOpbl  ydamuxcs B COBPEMEHHOMU
oOmeoOpa3oBaTenbHOM  IIKOJIE HW  OyQylmIMX  y4uTeled MaTeMaTHKd B
MeJarornueckoM By3e, Ha npuMmepe Kazaxckoro HallMOHAJIBHOTO MEJarorunueckoro
yHUBepcuTeTa uMeHn AOas. PaccMOTpeHbl MeTO/bI, TUIIBI U (DOPMBI TPOBEICHUS
TPaJMIIMOHHBIX YPOKOB B IITKOJIE, & TAKKE YPOKOB, IPOBOJAUMBIX 10 OOHOBJICHHOMY
COJIEp KaHUIO0, U YUYEOHBIX 3aHITHI B BY3e€.

Bo BTOpoMm pa3aene «IIpaktrueckas peanusaius METOAUKN 00yUEHUS KypCy
anreOppl B IIKOJE W TEAarormueckoM BYy3e» TMPEJIOKEHbI METOIUYECKUE
pEeKOMEHJAIMM 10 METOJMKE OpraHu3alud OOydUYeHHsS Kypcy aireOpsl B
COBPEMEHHOW IIIKOJIE U TEJaroru4eckoM BY3€, pacCMaTpPUBACTCS BO3MOXXHOCTh
WCIIOJB30BaHUsl Ha ypoKax aureOpbl METOA0B OOydYeHHs, MOApa3yMeBarOIIUX
aKTUBHYIO  JCSATEIbHOCTh  y4YalllUXCS W HANpaBJICHHBIX HAa  Pa3BUTHE
CaMOCTOSITETLHOM M HMCCJIEJAOBATEIbCKOM  padOThl, NPUBEACHBI PUMEPHI
UCTIOJIb30BaHUs KOMITLIOTEPHOU mporpammbel GeoGebra B yueOHOM Iporiecce Ko
u ieiBy30B. [IpousBenen ot00p conepxanus KypcoB «Anredpa-1» u «Anredpa-2»,
HaIleJICHHBIM Ha YIYYIICHHE METOAUYECKON MOATOTOBKUA OyAyIIUX yUHTEIeh
MateMaTtuku. OOOOIICHBI, CHUCTEMAaTU3UPOBAHBI U 00paOOTaHBI PE3yNIbTATHI
MIPOBEICHHON YKCIIEPUMEHTATILHON pabOTHI.

B 3akiouyeHum cOpMyNIHpPOBAHBI ~ OCHOBHBIE  TEOPETHUECKHE W
MPAKTUYECKUE BHIBOJIbI, TOJIYYEHHBIE HAMU B XOJI€ UCCIIEOBAHUS.



B cnucoxk MCHosiL30BaHHOW JmMTepaTypbl BKIIoueHa duaocodcekas,
MICUXOJIOTUYECKAs, MEeNaroruyeckas, MeToau4YecKass U CIelHalbHasl JIMTEPATYpa,
MIpOAHATN3UPOBAHHAS B XOJ€E UCCIIEI0BAHUS.

B npuiioskeHMH TpPUBENCHBI MPUMEPHI TEOPETUYECKUX M MPAKTHUYECKUX
3aJlaHul, KOHTPOJIbHBIE PA0OThI, KOTOPBIE MPEJIaralich y4alluMcs U CTyJeHTaM B
npoliecce 00yuyeHusi Kypcy anreOpbl, pa3padOTKu JIEKIMOHHBIX U MPAKTUYECKUX
3aHATHI BBOJHOTO paszjena Kypca «Anredpa-1» u craTucTuueckas o0padoTka
PE3YNBTATOB MPOBEJACHHON SKCTIEPUMEHTAILHON PaOOTHI.



Hypo6aeBa /Innapa MypaToBHaHBIH
60010900 — Maremarrka MaMaHbIFbl OOHbIHIIA (uocodus gokTopsl (PhD)
JIOPEKECIH ally YIIH AalbiHaanFal «MeKTenTe KoHe NneJarorukajblK AKOFapbl
OKY OPHBIH/IA aJire0pa KypChbIH OKBITYIBIH JiCTEMEJIIK epeKeiKTepi»
TaKbIPHIOBIHIAFbI TUCCEPTAUSACHIHBIH
AHJATITACBI

PecniyOnukambi3garel  opta OumiM  Oepy  KyileciHe  MHHOBAIMSUIBIK
TEXHOJOTHSIIAp/bl, XKaHAPThUIFaH OUTIM Oepy Ma3MyHbI MEH OKBITYbIH >KaHallla
QMIiC-ToCUIIEpiH KapKbIH/IbI €HT13Y, COHIal-aK JKaJmbl opTa OuIiM OepyaiH opTypIl
TUNTI O11iM O6€py YHBIMIAPBIHBIH KBI3MET €Tyl JKOoFapbl O11iM Oepy >kyieciH, acipece
MeIarOrMKaJIBIK )KOFapbl OKY OPBIHIAPBIH THICTI KAHFBIPTY/IBI TaJIaIl €Te/Ii.

XKorapsl OUTIKTI MEAArOTUKAIBIK MaMaHAApAbl, OHBIH IMIIHAE MaTeMaTHKa
Myrammaepin gaspiayna «5SB010900 — MaremaTtukay OuliM 6epy MamMaHIbIFbIHA
TYCKEH OIpiHII KypC CTYJIEHTTEpIHIH, SFHU KeIIerl MEKTeN OKYIIbUIAPbIHBIH
MaTeMaTUKAJIBIK OUIIMIHIH camackl MaHbI3Abl  Oonaapl. Opra  MEKTenTi
OITIpyIIUIep/IiH MaTeMAaTUKAHBIH HETI3/IepiH KaHIIAIBIKTH TEPEHIPEK *KoHEe Oepik
MEHIepyl KoHE O3[IrHeH OKY-TaHbIMJBIK KbI3METTEpl MEH JaF/bUIaphIHBIH
KAJIBINTAaCybl ~ OJIAPJbIH ~ JKOFapbl OKY OpBIHAApPbIHAA OKYBIH  TaOBICTHI
YKaJIFacThIpyapbiHa Oenriii Oip Aopexkesie acep eTe/l.

Kazakcran Pecniyonukacel Ykimetinig 2012 xbuirsl 23 Tambizgarsl Nel1080
KAyJIbICBIMEH OEKITIIreH opTa O11iM OepyAiH (0acTaybll, HET13T1 OpTa, JKaJIbl OpTa
OuTiM Oepy) MEMIJICKETTIK >KajlmblFa MIHACTTI OUTiIM Oepy CTaHIapThIHA COMKec
HET13T1 MEKTENTiH /-9 ChIHBIMTAPBIHAA «ANTeOpay OKY MoHI, )KOFaphl CHIHBINITAPIA
«Anredpa xoHe aHanu3 OacTamayapbl» OKY MoH1 OKbIThUIaAbl. OchlgaH aiareopa
KYPChI MEKTEITIH MaTeMaTUKAJIBIK O1TIM Oepy KyHeciH1e MaHbI3 bl 5KOHE ayKbIMIbI
OPBIH aJIaThIHBI AWKBIHIAJIBIN OTHIP.

Kaszipri yakeitTa Kazakcran Pecniybnukaceiaga 01s1iM Oepy/ii 5KoHe FRIIBIM/IBI
naMbITyaeIH 2016-2019 xpuinapra apHairaH MEMJICKETTIK OaF1apiaaMachiHa Colkec
opta OuTiM OepyZiH Ma3MYHBIH >KaHApTy MPOIECl Kypin >katbip. KaHapThuIFaH
OUTIM Ma3MyHBI Y3MIKCI3 OLTIM anyblHa, Oojamak KociOu KbhI3METIHIE ©31H-031
KETUIAIPYl MEH KY3€re achlpyblHA jKOHE ajFaH OUTMIH eMipje KojjaaHa OilyiHe
KaOLIeTTI IBIFApMAIIbLIBIK, CBIHM TYPFBIJA OiJIail OUIETIH TYJIFaHbl TopOUeneyre
XKOHE TAMBITyFa OarbITTaJFaH.

Anre0Opa KypChbIHBIH Ma3MYHBIHAA TEHACYJEP/l HIENly HET13T1 OaFrbITTapIbIH
0ip1 606N TaObLUIAAEL. OKyIIBLIAP 5-6 CHIHBIIT MaTEMaTHKa KYPChIHAA O1p XKoHE €Kl
0erici3i 6ap ChI3BIKTHIK TEHICYJIEP/I1 )KOHE OJIap IbIH JKYHeNIepiH menryal YHpeHe .
KeiliHri ChIHBINITaFBl alireOpa KypchbiHAa OKyIIbLIap Oip Oenricizi 6ap KBaapaTThl
TEHJICYJEPAl >KOHE KBaJpaTThl TEHJIEYJIEpPre KENTIPUICTIH TOPTIHII JopeKel
TeHaeyaepal (OMKBaapaT TEHIEYJep) mientyai MeHrepeal. Teraeynepai onan api
OKBITY JKOFapbl OKY OPBIHIAPBIHIAFBI €Ki O6JIMHEH TYpaThlH XOFaphl anredpa
KYpCBIHJIa KaJFachlH Tabanpl. bipiHmi OeliM — Ma3MyHbBIHAA OIpiHIII JOpEeKeni
CBI3BIKTBIK TEHJICYJIEp KYWECIH ISyl KAMTUTHIH CBI3BIKTHI anredpa Heriznepi,
ekiHmi Oemim Oip Oenricizi Oap Korapbl IopexeN TEeHACYJIEpAl KapacThIpaThIH



KenMyTtienep anredpackiHad Typajbl. Kenmymienep anreOpachiHIa TEHACYIEPIIH
TYOIpJIEpIH 13/Iey FaHa eMec, 0JIapJIbIH Oap OOTYbIH 3epTTE€Y MaHbBI3bI.

XKorappl OKy OpHBIHIAFbl  anreOpa  Kypchl — JKOFaphl  JIEHIei
aOCTpaKTBUIBIFBIMEH, KaTaH TYPJAET! FhUIBIMIIBIFBIMEH, COHBIMEH O1pre, KenTereH
TEOPHUSJIBIK MaTepuaigapAblH OasHIATybIMEH €peKIIeICHEeal >KOHE o1 OLIiM
ayIIbUTAPIBIH THICT1 ACHTCMICT1 NaspIbIFbIH KaxkeT eTe/i. AGait aTeiHaarsl Kazak
VITTBIK ~ TE€Iarorukaiblk — yHHBepcuTeTiHiH «5B010900 —  MaremaTtuka
MaMaH/bIFbIHA apHaiFaH OuriM Oepy OarmapiamaceiHga «Anrebpa-1» skoHe
«Anrebpa-2» moHAepi Oa3zanblK MOHAEP IHUKIBIHAAFB TaHAAy KOMIIOHEHTIHE
KaTajpl )KOHE Op MOHJI OKbITyFa 2 KpenutteH (90 carat), oHBIH immiHzme 15 carat
nopicke, 15 caratr cemmHap cabakrtapbiHa, 30 caraT CTYIEHTTIH OKBITYIIIBI
XKeTeKmiriMeH o3iHaik xkymbicbiHa (COOX) xone 30 caraT CTYIASHTTIH ©31HIIK
xymbicbiHa (COXK) Oeminren. binim Oepy OarnapiaMackl OOWBIHILA OCBI MTOHEPI1
OKbITY OipinHII KypcTa (1, 2 ceMecTpiep) xocmapianfadH. MatemaTUKalbIK O111M
JIeHrenaepl opTypii OoNaThIH KOHE O3JIINHEH YKYMBIC jkacayFa OeiiMienMereH
OipiHIIIl KypC CTYJIEHTTEPl >KOFapbl OKY OpPBIHIApbIHIA OUIIM alyaa »KOHE OKY
MaTepHuaIapbiH KaObuiayaa 6ipkaTap KUbIHIbIKTapFa ke3aecei. CoHbIMEH Katap,
NeJIarOrMKaJIbIK KOFaphl OKY OPBIHAAPBIHAAFEI AJIreOpa KYPChIHBIH Ma3MYHbBI O11iM
ATYIIBLIAPABIH, TE€K TEOPHUSIIBIK OUTIMIH TEpeHJAETyre OarbITTaNIbIN, MEKTENTIH
anredpa KypChIHBIH Ma3MYHBIMEH OalJIaHBICHI KETKUIIKTI JeHreine 0onmail oTbIp,
OCBIJaH  OKBITYAAFbl  Y3HIKCI3MIK  KOHE  CcabaKTacThIK  MNPHHIMITEPIHIH
OY3bUIFaH/IbIFbI OaliKanaibl.

«MekTen — TeAarormKajIblK >KOFapbhl OKY OpPHBI — MEKTeI» XKYHeciHae
cabaKTaCTHIKTBIH Ma3MYHJBIK OHE IPOLECTIK »AKTapblH OIpTyTac KapacThIpy
Ka3ipri 3aMaHfbl Oi1iM Oepy >KyHeCiHIH JEHreusiepi apachblHIarbl OaillaHBICTBHI
KaMTaMachl3 €Tefl, OKYIIbUIAPJbIH MaTEeMaTUKAJBIK OLIIM camachlH apTThIpyFa
YKOHE TIeJJarOTUKAJIBIK KOFAPhl OKY OPBIHJAPHI TYJIEKTEPIHIH MaTeMaThka MyFaiMi
OomyFa HalbIHBIFBIH KaJBITACTHIPYFa MYMKIHIIK JKacanIbl.

OcputapabiH OapibIFbl anredpa KypChblH OKBITY/IA JKaHalla oiic-TICUIIepai
13IeCTIpy MEH >KacayJbl KOHE OKY TMPOIECIHAE KOJKETIMII KOMIBIOTEPIIK
nporpammanapsl, Mbicaiabl GeoGebra mporpaMmachkiH KOJJaHy MYMKIHIIKTEpPIH
KapacTelpyabl KaxkeT eteni. CoHbIMEH Oipre, >KOFapbl OKY OpPBIHIAPBIHIAFHI
NeJIaroruKajblKk MaMaHIBIKTApAbIH OlUTiM Oepy OarjgapiiamManapbiHbIH OopTa Oi1iM
OepymiH JKaHAPTHUIFAaH Ma3MYHBIMEH Ca0aKTAaCTHIFBIH KaMTaMachl3 €Ty JKOHE
Oonamiak MaTemMaTHKa MYFaTIMIEPIHIH OJICTEMENIK JasplIbIFblH  KYIICUTY
MaKcaThIH/Ia OJIap/Ibl KaliTa Kapay KaXeTTi.

bonamak matemaTuka MyFaliMJIEpiH Jdaspiay YIIiH anreOpa KypChbIHBIH
Ma3MYHBIH TaHAayJibl OUTIM aylIbUIapbIH OoJalak KociOU KbI3METIHE KaXeTTl
o/liCTEMENIK OUTIKTEPIH KalbIITACThIPYyFa OaFbITTall XKacay KaKeTTi.

Xorapeina alThUTFaHAAPBIH OAPIBIFEI 3€PTTEY TaKbIPHIOBIH «MeKTem meH
JKOFaphl OKY OpBIHAApPBIHAA airedpa KypChIH  OKBITYIBIH  OJICTEMENIK
EPEKIICNIKTEP» JCN aTybIMbI3Fa JKOHE OHBIH KOKEHWKECTUIIrH ailKbIHAayFa HEri3
00 IBI.

3epTTeyaiH MaKcaTbl: MEKTEN TII€H TMEJarorukaiblK JKOFapbl  OKY
OpBIHIApbIHIA alTeOpa KypChIH OKBITY 9IICTEMECIH JKacay.



3epTTey HbICAHBI: MEKTEII TICH MearOTUKAJIBIK JKOFaphl OKY OpBIHIAAphIHIA
anreOpa KypChIH OKBITY MPOIIEC.

3epTTey mOHi: OKymbUIap MeH Oojamiak MaTreMaThKa MyFaliMepiHe
anreOpa KypChIH OKBITYIBIH 9/IICTEMETIK TOCUIEPI.

3epTTeydiH FBUIBIMH 0O0JKAMBI: €rep >KOFapbl OKY OpHBIHAAFbI anredpa
KYPCBIHBIH Ma3MyHBbI OoJallaK MaTeMaTHKa MYFaliMepl YIIIH MPaKTHKAIBIK
OarpITTa TaHJajca; ca0aKTaCThIK NPHUHIIMIIIHE HETI3ACITeH anredpa KypChliH
OKBITYIBIH 9IICTEMEIIK €pEeKIIeNIKTepl alKpIHIaIca; anredpa KypChlH OKbITYIbIH,
conmaii-ak GeoGebra KOMIBIOTEPIIK MPOrpaMMAchiH KOJIIAHBIT  OKBITY/IBIH
omicTeMeci jKacajica KOHE OKBITY TIPOIIECIHE EHTi3lJice, OHJAa MEKTEeN TCH
NIeArOTUKAJBIK KOFaphbl OKY OpBIHIAPBIHIA anre0pa KypChlH OKBITYIbIH THIMILUTIT
apTajbl.

JluccepTanmsuTbIK JKYMBICTBIH MaKCaThl, TIOHI JKOHE OOJDKaMmbl 3epTTeydiH
KeJieci MiHAeTTepiH IIenTyre MyMKIHIIK Oep/i:

- MEKTEN TIeH NeAarorukajiblK >KOFapbl OKY OpBIHJApBIHJA anredpa KypChbiH
OKBITYIBIH Ka31pri JKaFAaiibl MEH 9J[ICTEMECIH JaMBITY YPJICTEPIH Taiaay;

- MEKTEIN TIeH NeAarorukajiblK >KOFapbl OKY OpBIHJAPBIHJA anredpa KypChbiH
OKBITYZBIH Ma3MYHBI, 9/icTepl MeH ¢opManapbl apachbiHAAFbl Ca0aKTACTHIKTHI
3epaeney;

- MEKTEI TIeH NeAarorukajiblK KOFapbl OKY OpBIHJApBIHA airedpa KypChbiH
OKBITYBIH 9JIICTEMENIIK €PEKILIETIKTEPIH alKbIHAY;

- OKyIIbUIap MEH OojallaK mMaTeMaTHKa MyFajliMaepiHe anreOpa KypChblH
OKBITYIBI YUBIMIACTHIPY OICTEMECIH XKacay;

- MEKTEN TIeH TeAaroruKajblK KOFapbl OKY OPBIHIAPBIHIA anredpa KypChiH
OKBITY dAICTeMEeCIHIH THIMAIITIH IJKCIIEPUMEHT KY3iHJe TeKcepy.

KoiibutFaH MIHIETTEpAl IIemy YOIIH KeJecl 3epTTreyaiH  daicrepi
KOJJIAHBUIABL: anreOpa KYpChIH OKBITyFa OaFbITTaIFaH FhUIBIMU-TEOPUSIIBIK
Macenenepre, (GrIOCOOUIIBIK, TTCUXOJOTHSIIBIK, IEJarorHKaibIK, OICTEMENTIK
JKOHE MaTEeMaTUKAIbIK oneOuerrepre, OKajmblFa MIHAETTI OumiM  Oepy
CTaHJapTTapbiHa, aireOpa MOHIHEH OKy OarmapiamarnapbliHa, OKYJBIKTapFa, OKY
Kypajilapbl KOHE OKY-9MIICTEMEIIIK KeIICHJEepiHe TEOPHsUIBIK Tajljay >Kacay,
3epTTey1iH O0KaMbIH TEKCEPY YIIH MEeAaroruKaiblK dKCIIEPUMEHT KYPrizy KoHE
OJIapJbIH ~ HOTHXKEJIEPIH  OHJCY; 3EpTTEydiH  HOTIDKENEpiH  OHICTEMENIK
CeMUHapJIapa, FEUTBIMU-TIPAKTUKAIBIK KOH(epeHIHsIapIa TajaKbuiay.

3epTTeyaiH TeOpPMSJIBIK Herizaepi: 3eprrey Mocemenepl OoOMbIHIIA
buaocopusiIbIK, ICHUXOJOTHMSJIbIK, IeJarorukajblK, JIicTeMeJiK KIHe
MATEeMATHKAJBIK eH0eKTep; MaTeMaTHKaHBl OKBITY TEOPHSICHI MEH JJicTeMeci
OOMBIHIIIA TICHXOJIOTTAPbIH, IIeIarorTapablH, ’KoHe MaMaHaapIbIH eHOSKTePI.

3eprTey Ke3enaepi: Koilibutran mMakcar meH MiHAETTEpre COWKeC 3epTTey
JKYMBICHI YIIT KE3EH/IC KYPTri3iii.

Bipinmi kezenge (2014-2015%.kx.) 3epTrey Maceseci OOWBIHINA FHUIBIMU,
OKY-9/IICTEMEIIIK KOHE TMeJarOTUKAIIBIK 9/1e0ueTTepiH, «Anredpa» xkoHe «Anredpa
JKOHE aHaM3 OacTtamarapbD» MOHJEPIHIH TUNTIK OKYy OargapiiaMaiapbIHBIH OLTiM
Ma3MYHBIH, TI€JJaTOTHKAJBIK JKOFAphl OKY OPBIHIAPBIHBIH ~ OlTiM  Oepy
OarmapiaManapbiH 3epeliey MeH Talaysap sKacaiibl, 3epTTEey MOCENIECiHIH JKaJIIbl



OuTiM OepeTiH MEKTENTeri >KOHE IelNarOorHKajblK JKOFapbl OKY OpBIHIAPBIHIAFBI
TOXKIpUOETIK JKaFalbl 3epeTeH/ 1, alKbIHIAYIITbI SKCIIEPUMEHT JKYPIi3UIIl.

Exinmi ke3enme (2015-2016:x.k.) opTa MEKTEII [I€H IearOrMKaJIbIK )KOFaphl
OKy OpPBIHJApbIHIA ajlreOdpa KypChIH OKBITYJIBIH HET13r 9ICTEMENIK TocuIaepl
alKbIHAANIbI, anredpa KypChIH OKBITYIIBI YUBIMIACTBHIPY daicTeMeci Kacayabl,
KaJIBITITACTBIPYIIIBI AKCTICPUMEHTI KYPTi311i.

Yminmi ke3enge (2016-2017:x.k.) anreOpaHbl OKBITYAbl YHBIMIACTBIPY
OOlibIHINIAa YCBHIHBUIFAH JMiCTEMEHIH THMIMIIJIINIH TeKcepy MeH Ty3eTy
MAaKCATBIHAA OKY SKCIIEPUMEHTTEP1 JKYPTi3UII1, TEOPHUSIIBIK HKOHE SKCIIEPUMEHTTIK
3epTTey OAapbhIChIHIA albIHFAaH HOTMKENIEP KOPBITHIHIABUIAHILI, OJApAbl OKY
MPOIIECIHE €HTI3y OOWBIHINA YCHIHBIMIAD KaCaJbl, AUCCEPTAIMSUIBIK >KYMBIC
pacimMaeni.

3epTTeydiH FBUIBIMHU KAHAJIBIFbI:

1. TlemarorukanblK >KOFapbl OKY OpBIHAApbIHAA OoJjamak MaTeMaTHKa
MYFaIIIMJIEPIH JasipiayFa OarbITTaIFaH ajareOpa KypChIHbBIH Ma3MYHBI TaHIaJIbl.

2. XKanapteurran oprta OuriM Oepy Ma3mMyHbl OOWBIHIIA MEKTEN TEH
NeJaroruKagblK  SKOFapbl OKY OpBIHAApbIHAA airedbpa KypChblH OKBITYIBIH
OMICTEMEITIK epPEeKIeTIKTeP1 alKbIHIAJIIbI.

3. GeoGebra xkommbrOTEpiK MpOrpaMMaHbl KOJJAHBIT MEKTEH IICH
MeJarorukaiblK  KOFapbl OKY OpBIHAApbIHAA anredpa KypChblH — OKBITY.IbI
YHBIMIACTBIPYIBIH 9/IICTEMEC JKacaIpbl.

3epTTeydiH  TeOPUSUIBIK MAaHBI3AbUIBIFBI  OOJaIlaKk  MaTeMaThKa
MYFAIIMJIEPIHIH ~ OIICTEMENIK JasApJbIFbIH JKETUIAIPYre MYMKIHIIK OepeTiH
MEJarOruKaIblK JKOFapbl OKY OpHBIHAAFbl aireOpa KypCHIHBIH Ma3MYHBIH
TaHJay/1aH )KOHE MEKTEIT IeH TeAaroruKajlblK KOFaphl OKY OPBIHIAPBIH/IA alreOpa
KYPCBIH OKBITYIbIH 9JIICTEMENIK TOCUIIEPIH alKbIHAAY1aH TYPAIbI.

3epTTeyaiH NPAKTHKAJBIK MAaHbI3AbLIbIFbI: JUCcepTalusia
NeJIaroruKajbIK dKOFaphl OKY OPBIHIAphIHA apHAIIFaH « AJreopa-1» xoHe «Anredpa-
2» moHEPiHIH O1711M Ma3MYHBI MEH ca0aKTap/Ibl KYPrizy popmManapsl KOHE MEKTEI
MeH TIeAaroruKajiblK >KOFapbl OKY OpBbIHAApbIiHAa anredpa KypChIH OKBITY
nporecinae GeoGebra KOMMBIOTEPIIK MpOrpaMMachlH  KOJJaHy OOMBIHIIA
OMICTEMEINIK YChIHBIMIAp OepuireH. 3epTTey HOTIDKENEpPIH OpTa MEKTENTe MKOHE
JKOFaphl OKY OpBIHIApbhIHAA OoJiallak MaTeMaTUKa MYFaIiMIEpiH Jaspiiayna
anredpa KypCblH OKBITY Ma3MyHbl MEH 9IICTEMECIH XKETUIIIpyJe NaijanaHyra
0oJ1aIbl.

Koprayra ycbIHBLIATBIH HEri3ri Karuaajaap:

1. XKanmer OinmiM  OepeTiH MEKTeNn TeH TNeJarorukajiblK >KOFapbl OKY
OpBIHAApBIHAA anredpa KypChlH OKBITYABIH Ka3ipri >KargailblHa >KYPri3uIreH
Tajaayaap HOTUXKECI.

2. Opra OumiMm Oepy Ma3MyHBIH KaHApTy asChIHAA MEKTEN TIeH
MEeJarOruKaIblK  JKOFaphl OKY OpBIHAAphIHAA anrebpa KypChbIH OKBITYIBIH
OMICTEMEIIK EPEKIICITIKTEPI.

3. Kazipri 3amaHfbl MEKTE TIE€H TMeJarOTUKAIIBIK KOFaphl OKY OPBIHIAPBIH/IA
anredpa KypChIH OKBITYIbl YUBIMIACTHIPYABIH 9IICTEMECI.



4. MexTer TeH MearoruKajbiK KOFapbl OKYy OpbIHAAphIHAA alredpa KypChIH
OKBITYJIbl YUBIMIACTBIPY OOMBIHIIA O3IPJCHTEH JAicTeMeHiH THIMIIIIriHIH
IKCINEPUMEHTTIK Heri3aemeci.

3eprTey HOTHiKesIepi OOMBbIHIIA KapusJIaHbIMAAp. JluccepTanusibiK
JKYMBICTBIH Ma3MYHbI OOMBIHINA JKapusjaHFaH €HOCKTepJiH >kanmbl caHbl — 10,
OHBIH 1mIiHAE Scopus 0azackiHa eHreH >kypHamaapiaa — 1, KP OuniM skoHe FhUIBIM
cajachlH OaKpljIay KOMUTETI TI3IMIHAET1 OachuibIMIapAa — 4, XaabIKapaiblK FAUIBIMU
KoH(pepeHusIap JKxuHareiHaa — 4, Peceiiin FUTbIMU KypHaAIBIHAA — 1.

JluccepTanusuTbIK, JKYMBICTBIH KaFuagapbl MEH HOTHIKENIEpl XallbIKapasIbiK
FBUTBIMU-TIPAKTHKAJIBIK KoH(DepeHusIapaa: «AKTyaJIbHBIE IPOOIIEMBI
NpernoJaBaHusl MaTeMaTHKM B Mkoie W mnenBy3e» (Mackey, 2015 xkbui),
«PammanusuibIK-TepPMUSIIBIK KYOBUTHICTAD JKOHE WHHOBAIUSIIBIK TEXHOJIOTHSIIAP)
(Anmatsl, 2015 xb1), «AKTyanbHbIE TPOOIeMBbl 00YUEHUS MaTEMATHKE B IIKOJIC U
By3e B cBete uaeit JI.C.Boirorckoro» (Mackey, 2016 xbut), «MexaHuka xxyienepin
KOHE (PUBMKAIIBIK TIPOIECTEP 11 MATEMATUKAIIBIK MoJIeTbaey» (AmaTel, 2016 5KbLi),
«Pyxanu xaHFpIpy» asicbiHaa 61mim 6epyne «L{udpist 6i1iM 6epy — 03bIK OUTIM MEH
Ky3bIpeTTunK» (Apkansik, 2018 xbu1), coHbIMEH Katap AOail aThiHgarsl Kazak
VITTHIK T€IarOTUKANIbIK YHUBEpcUTeTI Maremartuka, ¢pusnka xoHe WHpOpMaTHKa
WHCTUTYTHIHBIH MaTeMaTHhka, (Qu3nka >koHe MHPOPMATHKAHBI OKBITY OJiCTeMeECi
KaQeApachbiHbIH ~ FBHUIBIMU-JMIICTEMENIIK  CEeMHUHApJapbl MEH  MOXKUIICTEpiH/e
TaJIKbUTAHIBI.

Juccepranusi KYpPbLIBIMbI KoHe KeJjeMi. J[uccepramus KipicmeaeH, eki
OeJIIMHEH, KOpPBITBIH/ABIIAH, MNaiialiaHbUIFaH oneOUeTTep TI3IMIHEH JKOHE
KOCBhIMIITAJIapIaH TYPAJIbl.

Kipicnene 3eprrey TakbIpbIOBIHBIH KOKEHKECTUIIIT HETI3AENIl; 3epTTEyAiH
MakcaTbl, MIHJIETTEpl, HBICAHbl, SJICHAMAJBIK >KOHE TEOPHSUIBIK HETri3[epl MeH
O0O0mKaMbl  aHBIKTANBI, FHUIBIMH KAHAIBIFBI, 3E€PTTEYAIH TEOPHUSIIBIK >KOHE
MPAKTUKAJIBIK MaHBI3JbUIBIFbI, KYPTi3UITe€H 3€PTTEY JKYMBICBIHBIH KE3€HJepl MEH
oMiCcTepi, KOpFayFa YChIHBUIATHIH HET13T1 Karuaaliap, ChIHaKTaH OTKI3y MaIIMETTEpI
MEH 3epTTey HOTHIKEeTEpl OOMBIHIIIA KaPHUSITAHBIMIAP TY KBIPBIMIAJIIBI.

Bipinmi «Xanmer 6u1iM OepeTiH MEKTEN TeH TMeJaroruKalblK dKOFaphl OKY
OpBIHIApBIHAA anrebpa KypChIHBIH Ka3ipri >Kardaiibl» O6JIMIHIe MEKTEeN TIeH
MeJaroruKajIblK JKOFapbl OKY OpBIHIApbIHIAA airedpa KypChIHBIH Ma3MYHbBIHA
Tajgjayigap oSKacaliFaH, OCBI KypCTBl OKBITY OapbIChIHIA OKYIIbUIAp MEH
CTYJIEHTTEp/IC KE3ACCETIH KUBIHIBIKTAPHl AKBIHIABIN, OKBITYIaFhl ca0aKTaCTBIK
Macenenepl 3eprreiared. CoHbIMEH Oipre, Ka3ipri 3aMaHFbl Kbl OUTIM OepeTiH
MEKTET OKYIIbUIAphIHA >KOHE TEAarorHKajbIK KOFaphl OKY OPBIHIAPBIHIA, SFHU
AGaii ateiHmarel Kazak WITTBIK II€IarorWKJIBIK YHHBEPCHTETIHAE OoJariak
MaTeMaThKa MyFalliMJiepiHe airedpa KypChblH OKBITYIBIH 9JiCTeMeci OepisireH.
Mekrente JoCTYypili OKBITY KYWECIMEH, COHJai-aK >KaHapThUIFaH OUTIM
Ma3MYHBIMEH ca0aKTapJbl OTKI3YIIH MKOHE MOFaphl OKY OpPBIHIAPBIHIA OKY
MPOIIECIH YHBIMAACTBIPY/IBIH 9/IiCTEPl, TYPJEepi MEH (popManapbl KapacThIPHLIFaH.

Exinmi «MekTemn neH neaarorukaiblK dKOFaphl OKY OpPBIHIAPBIHIA anredpa
KYPCBIH OKBITY OIICTEMECIH ToXIpHOETiK »XKy3ere acelpy» OemiMmiHae Kazipri
3aMaHFbl MEKTETI TeH MeIaroTUKAJIBIK KOFaphbl OKY OPBIHJAPBIH/A airedpa KypChiH



OKBITYIbl YHBIMIACTBIPY 9JlicTeMeci OOMBIHINA dAICTEMENIK YChIHBIMAAp, anredpa
cabakTapblHJa OKYIIBUIAPJBIH OCJICEHAl 1C-opeKeTTepiH KaHIAHIbIpyFa KoHE
©31HJIIK MEH 3ePTTEYIIUIIK KYMBICTAPbIH JaMbITYFa OaFbITTaIFaH OKBITY 9/ICTEPiH
KOJIIaHy ~ MYMKIHIIKTEpI  KapacTeIpbUlFaH, oKy mporecinge GeoGebra
KOMIIBIOTEPJIIK TPOrpaMMAachlH KOJIJIaHY MbICAJIIaphl KepceTUIreH. bomarrak
MaTeMaTUKa MYFaJIMJCPIHIH OICTEMEIIK JaspibIFbIH KETUIAIpyre OarbITTalIFaH
«Anrebdpa-1» xoHe «Anredpa-2» MoHJEPIHIH Ma3MYHbI OepuiAil. DKCIIEPUMEHTTIK
3epTTEy JKYMBICBIHBIH HOTHXKENEpl KUHAKTAIIBI, Talaay >KacaJbIHABI IKOHE
KOPBITBIHABIIAH/IBI.

KopbIThIHABIIA 3epTTey O0apbIChIHAA ATBIHFAH HETI3T1 TCOPHSUIIBIK >KOHE
TOXKIPUOENIK KOPHITHIHABUIAPHI, SAICTEMENIK YCHIHBIMIAP TY KbIPHIMIAIIFaH.

Haiinananbliran dneduerTep TisiMiHae 3eprrey OaphIChIHAA TaJIJaHFaH
bUI0COOUSITBIK, TICUXOJIOTHSUIBIK, TEIAarOTHKAIIBIK, OICTEMENIK XOHE apHayJIbl
oneOueTTep KaMThLUIFaH.

KocbiMmiaga ajaredopa KypcblH OKBITY INpoleciHIe OKYIUbLIAP MeH
CTYJAEHTTepre YChIHbLJIFAH TEOPUSJIBIK KOHE MPAKTUKAJIBIK TANChIPMAaJaphbl,
0akbLIay JKYMBICTapbl, «AnreOpa-1» Kypchl OOWMBIHIIIA JOPICTIK KOHE
MPaKTUKAJIBIK cabaKTapJblH MaTepUaliJIaphl >KoHE JKYPTi3UIreH SKCIEPUMEHTTIK
YKYMBICTBIH HOTHXKEJICPIHIH CTATUCTUKAJIBIK OHISYJIEP] KEATIPIITeH.



ABSTRACT
Of the thesis “Specific methodological characteristics of teaching the course of
algebra at school and pedagogical university” by Dilara Nurbayeva, submitted
for the doctoral degree (PhD) on specialty
60010900 — Mathematics

The spread of innovative technology and newest teaching methods in the
domestic system of school education, including functioning of different types of
secondary education institutions in the republic, require an appropriate
modernization also in higher education, especially in pedagogical universities.

The quality of the mathematical knowledge of yesterday’s schoolchildren,
current first-year students who entered to educational specialty “5B010900 —
Mathematics™ is important for preparation of highly qualified pedagogical staff, in
particular mathematics teachers. How deep and solid the graduates of secondary
schools studied the basics of mathematics, to what extent they have developed and
formed independent educational and cognitive activities, largely predetermines the
success of their education in the university.

According to the State Compulsory Standard of Secondary Education
(primary, basic secondary, general secondary education) approved by the Decree of
the Government of the Republic of Kazakhstan No. 1080 dated August 23, 2012 the
subject of “Algebra” is studied from the seventh to ninth classes of the secondary
school, and in high school, from the tenth to the eleventh classes —Algebra and the
beginning of analysis”. At the level of the general secondary education, teaching
“Algebra” helps students develop their basic abilities and skills of transforming
algebraic expressions and solving algebraic problems, and helps them acquire the
apparatus of equations and inequalities as the basic tool of modeling applied
problems.

The process of updating the content of secondary education is aimed at
teaching and developing a creative, critical minded person, able to apply the acquired
knowledge in a life, capable of continuous self-improvement and self-realization in
the future professional activity in accordance with the State Program for the
Development of Education and Science of the Republic of Kazakhstan for 2016-
20109.

The central problem in the school course of Algebra is solving equations.
Fifth-grade school students can solve linear equations with one unknown. Sixth-
grade students are taught to solve systems of two equations with two unknowns.
Then school students are taught to solve quadratic equations with one unknown and
a particular type of forth-order equations, which are reduced to quadratic equations
(biquadrates). More complicated equations are considered in the course of High
Algebra, which is subdivided into two extensive sections. One of them is
fundamentals of Linear Algebra, which includes solving arbitrary systems of first-
order equations, that is linear equations. The second section consists of Algebra of
Polynomials, which considers one any-order equation with one unknown. The key
problem of Algebra of Polynomials is not finding roots of an equation, but the
problem of root existence.



The course of algebra in university is characterized by a high level of
abstraction, solid scientific presentation, as well as a variety of theoretical
calculations that require an appropriate level of educated students. The subjects
“Algebra-1" and “Algebra-2" are components of the cycle of basic disciplines in the
educational program of the specialty “5B010900 — Mathematics” in the Kazakh
National Pedagogical University named after Abay. Two credits (90 hours), that is
15 hours of lectures, 15 hours of practical training, 30 hours of independent work of
the student under the guidance of the teacher (IWST) and 30 hours of independent
work of the student (IWS) are allocated for their study. Studying of mentioned
disciplines is planned for the first year of the educational program (1, 2 semesters).
It is difficult to perceive the educational material for the first-year students with
different levels of mathematical knowledge, unprepared for independent educational
and cognitive activities. In addition, the content of the course of algebra in the
pedagogical university is aimed at deepening only the theoretical knowledge of
students and is weakly correlated with the content of the school course, which
violates the principles of continuity and succession in teaching.

Consideration of the substantive and procedural aspects of continuity in the
“school-pedagogical university-school” system allows to ensure the interrelation
between different levels of the modern education system, and also helps to increase
the level of mathematical education of schoolchildren and the formation of readiness
of graduates of a pedagogical university to the profession of a mathematics teacher.

All this leads to find and develop new approaches to teaching the course of
algebra and considering the possibility of using publicly available computer
software in the educational process, such as, for example, GeoGebra. Also, it is
necessary to revise the educational programs of the pedagogical specialties of higher
educational institutions, which should be aimed at ensuring continuity with the
updated content of secondary education and strengthening the methodical training
of future mathematics teachers.

The selection of the content of algebra course for the preparation of future
mathematics teachers should be carried out, focusing on the formation of
methodological skills of students in the process of studying it, which they need in
their future professional activities.

All of the above has determined the relevance and choice of the topic of this
study.

The purpose of the study is the development of methods of teaching the
course of Algebra at school and at a pedagogical university.

The object of the study is the process of teaching the course of Algebra at
school and at a pedagogical university.

The subject of the study is methodological approaches to teaching the course
of Algebra to school students and future Mathematics teachers.

The hypothesis of the study is that the effectiveness of teaching the course
of Algebra at school and at a university will be increased if: the content of the
university course of Algebra, which is practically oriented for future Mathematics
teachers is selected; methodological specific aspects of teaching the course of
Algebra based on the principle of continuity in education are identified; methods of



organizing teaching the course of Algebra including application of GeoGebra
computer program are developed and implemented in the school and university
teaching process.

According to the purpose and hypothesis of the study, the following
objectives of the study are set:

- To analyze the current state and tendencies of the development of methods
of teaching the course of Algebra at school and at a pedagogical university;

- To study the consistency between the content, methods and forms of
teaching the course of Algebra to school students and future Mathematics teachers;

- To identify methodological specific aspects of teaching the course of
Algebra at school and at a pedagogical university;

- To develop methods of organizing teaching the course of Algebra to school
students and future Mathematics teachers;

- To check the efficiency of the developed methods of organizing teaching the
course of Algebra at school and at a pedagogical university.

To solve the tasks set, the following research methods were used: carrying
out the theoretical analysis of scientific and theoretical problems aimed at teaching
the algebra course, as well as philosophical, psychological, pedagogical,
methodological and mathematical literature on the basis of compulsory education
standards, curricula, textbooks, teaching aids and teaching materials in algebra;
carrying out of a pedagogical experiment for testing the hypothesis of the study and
processing its results; discussion of research results at methodological seminars and
scientific-practical conferences.

The theoretical basis of the research was philosophical, psychological,
pedagogical, methodical and mathematical works on the research problem, the
works of psychologists, teachers and specialists in the field of theory and
methodology of teaching mathematics.

Study stages. In accordance with the objectives and targets of the study, the
research was divided into three phases.

In the first phase (2014-2015) the author studied and analyzed scientific,
educational and pedagogical literature in the area under study, contents of school
standard programs and curricula on the subjects of “Algebra” and “Algebra and
Calculus”, educational curricula of pedagogical universities, and the condition of the
problem under study in the practice of general education schools and pedagogical
universities. Besides, the author conducted an introductory experiment.

In the second stage (2015-2016), the main methodological approaches to
teaching the algebra course in the secondary school and the pedagogical university
were revealed, a methodology for organizing the training of the algebra course was
developed, and a shaping experiment was conducted.

In the third phase (2016-2017) the author conducted an instructional
experiment in order to verify the effectiveness of the proposed methods of
organizing teaching Algebra and corrected them; the author compiled the results
obtained in the theoretical and experimental study.

The novelty of the study is:



4. The content of algebra course is selected, which is aimed at the preparation
of future mathematics teachers in the pedagogical university.

5. Methodical features of teaching the algebra course in the school and in the
pedagogical university in the conditions of updating the content of school education
are revealed.

3. A methodology for organizing the teaching of algebra course in the school
and the pedagogical university with the use of the computer program GeoGebra was
developed.

The theoretical importance of the study is the following: selection of the
content of the course of Algebra for teaching at a pedagogical university that
improves methodological training of future Mathematics teachers; identification of
the methodological approaches to teaching the course of Algebra at school and a
pedagogical university.

The practical importance of the study is that the author proposed the
methodological development of the courses “Algebra — 1 and “Algebra — 2” for
pedagogical universities and made some methodological recommendations on the
application of the GeoGebra computer program when teaching the course of Algebra
at school and at a pedagogical university. The results of the research can be used to
improve the content and methods of teaching the algebra course in both the
secondary school and the pedagogical university in the preparation of future
mathematics teachers.

The statements of the thesis proposed for the defense:

- The results obtained after analyzing the current state of the course of Algebra
at general education school and at a pedagogical university;

- Methodological specific aspects of teaching the course of Algebra at a
pedagogical university under the conditions of updating the content of the school
education;

- Methods of organizing teaching the course of Algebra at today’s school and
a pedagogical university;

- Experimental substantiation of the effectiveness of the developed methods
of organizing teaching the course of Algebra at school and at a pedagogical
university in action.

Publications on the study results

Ten papers have been published on materials of the thesis, one of which can
be found in the journal included in Scopus database, fore of which are published in
the journals recommended by the Committee on Control in the sphere of Education
of the Ministry of Education and Science of the Republic of Kazakhstan, four papers
can be found in the materials of International conferences in Kazakhstan and abroad,
and one paper is published in a Russian academic journal.

All the results obtained in the dissertation thesis have been introduced,
reported and discussed at the following international scientific and practical
conferences: “Current Problems of Teaching Mathematics at School and at a
Pedagogical University” (Moscow, 2015), “Radiation and Thermal Phenomena and
Innovative Technology” (Almaty, 2015), “Current Problems of Teaching
Mathematics at School and at a Pedagogical University According to L.S.Vygotsky”



(Moscow, 2016), “Math Modeling of Mechanical Systems and Physical Processes”
(Almaty, 2016), “Digital education - advanced knowledge and competence” within
the framework of spiritual revival "(Arkalyk, 2018), and at meetings of the Chair of
methods of teaching Mathematics, Physics and Computer science in the Institute of
Mathematics, Physics and Computer science of Abai Kazakh National Pedagogical
University.

Structure and length of the thesis

The thesis consists of an introduction, two chapters, a conclusion, a reference
list and appendices.

In the Introduction the author justifies urgency of the study subject, defines
the purpose, the object, the subject, the hypothesis and the objectives of the study;
formulates the scientific novelty, theoretical and practical importance of the study;
identifies milestones for the study and research methods. Besides, the Introduction
contains information of approbation of the study results.

In the first chapter “Current state of the course of Algebra at a general
education school and a pedagogical university” the author analyses the content of
the course of Algebra at school and at a pedagogical university, describes difficulties
experienced by school and university students when studying the course, researches
the problem of continuity (consistency) in teaching. The work reveals the methods
of teaching the course of Algebra to modern school students and future Mathematics
teachers at a pedagogical university using the example of Abai Kazakh National
University. The author investigates methods, types and forms of school and
university lessons, which teachers conduct at schools and pedagogical universities.

In the second chapter “Practical implementation of methods of teaching the
course of Algebra at school and at a pedagogical university” the author proposes
some methodological recommendations on methods of organizing teaching the
course of Algebra at today’s school and a pedagogical university, considers the
possible use of the teaching methods implying students’ vigorous activity at Algebra
lessons, and aimed at the development of their independent work and scientific
research. The chapter contains some examples of using the GeoGebra computer
program in the learning process. For teaching future Mathematics teachers the
author selected the content of the courses “Algebra — 1 and “Algebra — 2”” aimed at
developing the competences required for their professional activity. Besides, in this
chapter the author summarizes, systematizes and processes the results of her
experimental work.

In the Conclusion the author formulates basic theoretical and practical
conclusions obtained during the study.

The list of used literature includes philosophical, psychological,
pedagogical, methodical and special literature, analyzed during the research.

The appendices contain some examples of theoretical and practical problems,
some tests, which have been given to school and university students at Algebra
lessons, the author’s developments of lectures and practical lessons of the
introductory section of the “Algebra — 1” course, and the data on statistical
processing of the experimental work conducted by the author.



