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CIIELIUPUKA
®OPMUPOBAHUS
MATEMATUYECKOTO
MBIIIJIEHUS CTY/IEHTOB
BY30B IIOCPE/ICTBOM
MOJIY/IS “BEKTOPBI”

OcoHoB MyHaBBap>XoH MyKMMXXOHOBMNY
PhD, ctapwui npenogasaTtenb KokaHOCKWIA rocyqapCTBEHHbIN
yHUBEpCUTET

Canuxos Amup Tumyposuy
MaructpaHT KokaHOCKuin rocyqapCTBEHHbIV YHUBEPCUTET

AHHOTauwms: B ctaTbe paccmaTpuBaloTcs Nnegarornyeckne n MeTognyeckne acnektbl GopMUpoBaHUs MaTteMaTnyeckoro
MbILUNEHUSI CTYAEHTOB By30B B MpoLiecce OCBOEeHUs yyebHoro moayns “Bektopbl”. O6ocHOBaHa HEOBXOAMMOCTb BHe-
OPEHNst MyNbTUMOAANbHbIX M aKTUBHbIX NOAXOA0B K 006y4eHnio, 06ecneynBatoLLX rapMOHUYHbIA NEPEXon OT MHTYUTUB-
HO-HarnsaHbIX reOMETPUYECKUX NPEedCcTaBneHnin K CTPOrMM abCTpakTHbIM KoopanHaTHeIM doopmam. Ocoboe BHUMaHWE
yaeneHo paspaboTke M NMPUMEHEHMIO CUCTEMbI 334y, HaMpaBiEHHOW Ha pa3BUTME MPOCTPAHCTBEHHOIO BOOOpaXKeHUs!
N NOTMYECKOWM CTPOroCTU MbllLneHust. MokasaHo, YTO KOMMMEKCHOE U3yYeHNe BEKTOPOB CnocobCcTBYET hopMMpOBaHMIO
LLeNOCTHOrO MOHUMaHWS B3aMMOCBA3eN MexXay arieMeHTapHOW reoMeTpuen, aHanmTUYecKon reoMeTpmen U nNMHenHom
anrebpoi. Pe3ynbraThl MccneoBaHUs NOATBEPXKAAIOT, YTO NpeanoXeHHas MeToauka no3BonisieT CTyAeHTaM He TOMbKO
apheKTVBHO OBMageBaTb MaTteMaTUYECKMM annapaToM, HO U pasBMBaTb KOTHUTUBHYK MOKOCTb, Heobxoaumyto Ans
peLLEHUsT CMIOXHbIX Hay4YHO-MPaKTUYECKNX 3aday.

MaTeMaTnyeckoe MbllluieHne, BEKTOpHaA reoMeTpud, BbiCLLEE 06pa303aHV|e, MeToauKka 06yqum|,
NPOCTPaHCTBEHHOE 3006pa>|<eHV|e, cucrtemMma y‘-leﬁHbIX 3ajad, reomeTpun4eckme npeoGpasosaHMﬂ, mexagmncumninnHapHbie
CBA3N.

Annotatsiya: Maqolada “Vektorlar’ o‘quv moduli asosida OTM talabalarining matematik tafakkurini shakllantirishning
pedagogik va metodik jihatlari tahlil gilinadi. Intuitiv-vizual geometrik tasavvurlardan gat’'iy mavhum koordinata shakllariga
bosgichma-bosqich o‘tishni ta’'minlovchi multimodal va faol ta’lim yondashuvlarini joriy etish zarurligi asoslab berilgan.
Fazoviy tasavvur hamda mantiqiy fikrlashni rivojlantirishga yo‘naltiriigan topshiriglar tizimini ishlab chigish va amaliyotga
tatbiq etishga alohida e’tibor garatilgan. Vektorlarni kompleks o‘rganish elementar geometriya, analitik geometriya va
chizigli algebra o‘rtasidagi o‘zaro bog'liglikni yaxlit holda anglashga xizmat qilishi ko‘rsatib o‘tilgan. Tadgiqot natijalari taklif
etilgan metodika talabalarga nafaqgat matematik apparatni samarali o‘zlashtirish, balki murakkab ilmiy-amaliy masalalarni
yechish uchun zarur bo‘lgan kognitiv moslashuvchanlikni rivojlantirish imkonini berishini tasdiglaydi.

matematik tafakkur, vektor geometriyasi, oliy ta’lim, o‘qitish metodikasi, fazoviy tasavvur, o‘quv topshiriglari
tizimi, geometrik transformatsiyalar, fanlararo bog'liglik.

Abstract: This article explores the pedagogical and methodological aspects of developing mathematical thinking in uni-
versity students through the study of the “Vectors” educational module. The necessity of implementing multimodal and
active learning approaches, which ensure a balanced transition from intuitive visual geometric representations to rigorous
abstract coordinate forms, is substantiated. Particular attention is given to the design and application of a problem-based
system aimed at developing spatial reasoning and logical thinking skills. It is demonstrated that the comprehensive study
of vectors contributes to a holistic understanding of the interconnections between elementary geometry, analytic geom-
etry, and linear algebra. The findings confirm that the proposed methodology enables students not only to effectively
master the mathematical apparatus but also to develop cognitive flexibility necessary for solving complex scientific and
practical problems.

mathematical thinking, vector geometry, higher education, teaching methodology, spatial reasoning, system
of learning tasks, geometric transformations, interdisciplinary connections.
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CerogHsiluHee M3yyeHne reoMeTpun B YHUBEPCUTETE — 3TO YXKE HE NPOCTO UTeHne yyebHuka, a 6opbba ¢
NMHOPMaLMOHHBIM NOTOKOM. CTYQEHT TOHET B BUAEONEKLMSX, KOHCMEKTaxX U ThiCAYe CanToB. [MNaBHbIN HaBbIK
30€eCb — YMeHue OT(uUbTPOBaTh NMLLIHEE Y NOCTPOUTL M3 Pa3po3HEHHbIX hakToB paboTatoLLyto KapTuHY.

Kak nonaraetr M. M. 3coHoB, “kaabli YenoBeK BOCMPUHUMAET M yCBaMBaeT MH(OpMaLuo no-pasHomy.
Bcé 3aBucuT OT NpoLnoro onbliTa, KynbTypHbIX Tpaauumn vyenoseka. [oatomy npu npeactaBneHnn MHAop-
Mauuv B TOM U MHOM Buae HeobxoaumMo OPUEHTUPOBATLCH Ha TOT KPYr N0AEN, AN KOro oHa npeaHasHaveHa
(B HawweM criyyae 970 yyallmMecs-LUKOMbHUKN, CTYOeHTblI-MaTeMaTukm negarornyeckoro By3a). Ho BCE xe cylie-
CTBYIOT BPOXAEHHbIE, KYNbTYPHbIE (CoLmanbHble) 0COBEHHOCTU, KOTOPbIE BAWSIOT Ha NMI0AEN NOYTY OANHAKOBO”
[, ¢ 1]

B aTOM cMmbIcne BEKTOpHbI MOAYMb CTAHOBUTCS CaMbiM HaAEXHbIM MHCTPYMEHTOM. BekTop — 310 He
NMPOCTO CTpernka, 3TO MOLLHbIA annapar, KOTOpbI MO3BOMNSET ONUCLIBATb MPOCTPAHCTBO U BCE, YTO B HEM
OBWXKETCA U MEHSIETCS C TedeHneM BpeMeHun. Koraa CTyoeHT NOHMMAaET, YTO C BEKTOPOM MOXHO “vUrpaTtbh” Kak ¢
KOHCTPYKTOPOM, MatemaTtnka CTaHOBUTCS MOHATHEE U NPYMeEHUMee.

CoBpeMeHHbI MUp TpebyeT OT BbINYCKHUKOB ObiTb BbICTPbIMUM U TMBkumn. CTapbii MeToa, “npoynTan
— 3aKOHCMNeKTMpoBan — 3anoMHun” BbICTpo ycTtapeBaeT. Mbl, B CBOKO ovepenpb, npeanaraem agantupoBaTb
OaHHYI0 LenoYky nof COBpeMeHHble cTaHAapTbl obpa3oBaHus NyTEM NEPeoCMbICIIEHNS NOpsAKa U CTPYKTYpbI
3BEHbEB: aHanM3 — MoAenMpoBaHNe — KOHCNEKTMPOBAaHKE — OCO3HaHNE — NPUMeHeHWe. BekTopbl BbIMIPbLIBAIOT,
NMOTOMY YTO OHM OAHOBPEMEHHO 3a0EeWNCTBYIOT 3peHue (PUCYHOK), NOruKy (hopmyrbl) U NpakTUKy (3agayn).

Mpobnema hopMMpoBaHUA MaTEMATUHECKOrO MbILLNEHNS CTYAEHTOB B npouecce obyyeHus reoMeTpumn
LLIMPOKO OCBELLEeHa B Hay4YHO-MeToANYECKMX nccneposaHmnsax. B paborax M. M. ScoHosa 2024 nogyépkuaeTcs,
4YTO UCMONb30BaHUe creunanbHO paspaboTaHHbIX KOMMNIIEKCOB 3af4ay no3BonsieT opMnpoBaTh Y CTYOEHTOB
He TONbKO BbIYMCAUTENbHbIE HABbIKW, HO U FIOMMKO-CTPYKTYPHOE MbilineHne, obecneynsaioLLee nepexoq oT
HarnagHbIX NpeacTaBneHnn K abcTpakTHbIM MOAensaM. ABTOP akLEeHTUPYET BHUMaHUe Ha ModyrnibHOM NOAXOAE,
npu KOTOPOM M3y4YeHWe reoMeTpun, BKMYas BEKTOPHBIN annapart, CTPOUTCA Ha OCHOBE NOCNeAoBaTeNbHOro
YCNOXHEHNs y4ebHbIX 3a4a4 U aKTUBHOIO BOBIieYeHMs 0ByyaroLwmxcs B NPOLIECC MOAENNPOBaHUS.

MeToamyeckme OCHOBbI OBy4YEHUS reOMETpUM, CBA3aHHbIE C PasBUTUEM MAaTEMaTUYECKOrO MbILLMEHNS,
nogpobHo packpbiTel B Tpyaax I. N. CapaHueBa 2011. ViccnepoBaTternb OTMEYaEeT, YTO BaXXHENLLIUM YCNOBUEM
3(P(PEKTUBHOIO YCBOEHUS TEOMETPUYECKUX MOHATUI SBMASIETCA COYETaHue HarnsgHocTM u abCcTpakumu, YTo
OCOBEHHO aKTyarbHO Mpy U3y4eHUM BEKTOPOB Kak YHMBEPCAnbHOro CPeAcTBa ONMCaHUS MPOCTPaHCTBEHHbIX
OTHOLWeHUN. AHanornyHble naev passusatotcs B yyebHuke M. XXymaesa, 3. Aptukbaeson, M. CyntoHoBa, @.
B. KypbaHoBa 2022, rae nogyépkuBaeTcs HEOBX0AMMOCTb NepeBoaa pearbHbIX CUTyaunii Ha S3blk MatemaTtu-
YeCKMX CMMBOSIOB, CMOCOOCTBYIOLLENO Pa3BUTMIO aHANUTUYECKOrO MbILMNEHNs U POPMMPOBAHUIO Y CTYOEHTOB
CMNOCOBHOCTM K MaTeMaTM4eCKoMy MOLENMPOBaHUIO.

CyuiecTBeHHbIN BKMag B pa3paboTky 3agadyHoro nogxoda BHecéH W. ®. LapbirmHeim 1986, koTopbiv
paccmaTpuBaeT cUcTeMy 3a4ad Kak MHCTPYMEHT NO3TanHOro (opMupoBaHus reoOMeTprUYeCcKUX NpeacTaBneHnn
N NTIOrMYECKOW CTPOrocTu MblwreHns. B ceoto odepenb, nccnegosanHusa V. M. Armoma 1955 nokaseiBatoT, 4To
NCMOrb30BaHNe reoMeTpruYeckux npeobpasoBaHUn, TECHO CBA3a@HHbLIX C BEKTOPHbLIM annapaToMm, no3BonseT
00beanHATL pPa3nNuyHbie MeToAbl PeLleHns 3aaad n opMmMpoBaTh LIENOCTHOE NpeacTaBneHne o reoMeTpun.
Takvm 06pa3om, aHann3 Hay4YHoOW NUTepaTypbl CBUAETENBCTBYET O TOM, YTO UHTErpaLms BEKTOPHOIO MOAYns B
cuctemy obyyeHnsi reoMeTpun BbICTynaeT 3PdEKTUBHBIM CPEACTBOM PasBUTUS MaTEMATUYECKOTO MbILLNEHNS
CTYAEHTOB.

O6bekToM uccnegoBaHus SABMsieTCs npouecc hopMUpoBaHMst NPOgecCnoHanbHOro MaTteMaTu4yecKkoro
MbILLMEHWS CTYAEHTOB (PU3MKO-MaTeMaTU4eCKmMxX hakynbLTETOB B X04e OCBOeHUst Moayns “BekTopbl”.
B pabote ncnonb3oBaHbl crieayoLLe MeToabl:

° TeopeTM‘-IeCKVIVI aHanma HaquO-MeTOﬂMHeCKOVI nnTepartypbl No r|p06neme Bu3yanmnsaumm n anroputMun-
3aunn reoMmeTpmnyHecKmnx 3HaHWI;

° NpoeKTnpoBaHMUe nenarorm4ecknx Mo,u,eneﬁ 06yqu|/|;|, OCHOBaHHbIX Ha nepexoae OT HarnAagHoCcTn K
abcTpakuuu;

° MeTO4 CUCTEMHO-CTPYKTYPHOIO aHanmsa reoMmeTpnyecknx 3agad and (bOpMIApOBaHI/IH nocrnenoBaTesibHbIX
y‘-le6HbIX KOMIMJ1EKCOB.
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Kak nokasbiBatoT meToaucTel, Hanpumep, M. E. YKymaes, “4tobbl faTh OETAM NOHATH BO3MOXHOCTb Nepe-
BOA CUTYaLMI, NPOUCXOAALLMX B pearnbHOM XN3HU, Ha A3blKk MaTeMaTUYECKMX CUMBOJIOB, HET HEOBXOAMMOCTH
COCTaBMsATb 3afa4m C NOMOLLbIO PUCYHKOB. Jlydlle, ecnu y geten 6yaeT BO3MOXHOCTb 3anuncaTtb B TETpadb C
NMOMOLLIbIO MaTEMaTUYECKNX 3HAKOB CUTYyaLMIO, U3MNOXEHHYI0 B hopMe HebornbLUuoro pacckasa” ¢ 1281,

370, B CBOK Ovepedb, O3HA4YaeT, YTO ecniv MOet He MOoKasbiBalT Ha KapTUHKE, a AalT BO3MOXHOCTb
nposiBUTb COOCTBEHHOE BUAEHWE 3aJayn, OHA YCBaMBAETCS 3HAYUTENbHO MyOxe. YMeHue nepexoguTb OT
abcTpakuum K KOHKPETUKE 1 obpaTHO — yHMBepCarbHbI HaBblK, HEOOXOAUMBIA B pasnuyHbiX obracTsax, ot
OU3NKM 10 NHXEHEPUUN.

B xofe nuccnenoBaHus Hamu Gbina 060cHOBaHa crielydvka (hopMrUpOBaHMs MaTeMaTUYEeCKOro MbILLEHNS
Yyepes VHTerpaLmio BEKTOPOB B pasfnnyHble pasaenbl MmatemaTtuki. CaMoe LieHHOoe B BEKTOpax — 3TO X CNocob-
HOCTb CBsi3blBaTb pasHble obnacTu. LUkornbHasi reomeTpus “BCTpedaeTcss” C aHanmMTUYecKon reomeTpuen
W nuHerHon anrebpoii. To, YTo paHee TpeboBano ANIMHHBIX U CIIOXKHBLIX MOCTPOEHUI, TENEpb pellaeTcs C
MOMOLLIbIO HECKOJSBKMX SICHBIX popMyrl. DTO MOMOraeT CTyAEHTY YyBUAETb, YTO BCS MaTemaTika npefacTaBnseT
co60 eanHyto CBA3aHHYI0 CUCTEMY, a He Habop OTAENbHbIX TEM.

Pa3BnBaTb MPOCTPAHCTBEHHOE W JIOTMYECKOE MbIlSIeHWe — 3TO Kak CTPOUTb 3daHue: Henb3s cpasy
KrnacTb KpblLly, He0GX0AMMO ABUraTbCsl MO3TanHo. ATOT NPUHLMIM HAMMSAHOCTY U MOCeaoBaTeNlbHOCTY Beeraa
3aHMMan BakHoe MecTo B neparorvke. C BeKTOpoM crieqyeT paboTaTb Mo3TanHo: cHayana AaTb CTyAeHTY
BO3MOXXHOCTb MHTYUTUBHO €r0 OCMbICIUTL. [yCTb OH MbICIIEHHO NEPEHECET CTPesiKy, NPeACTaBUT, KaK ckna-
AbIBAlOTCA ABa BeKTopa. ATO MHTYWUTMBHbIN 3Tan. Julib nocne aT1oro LenecoobpasHo nepexoanTb K hopmarnu-
3auuy — nepeeoay obpasa B A3blk KOOPAUHAT.

Kak otmeyvaeT I. WI. CapaHues, “B MaTeMaTuke Nod BEKTOPOM MOHUMAIOT 3IEMEHT BEKTOPHOMO NPOCTpaH-
cTBa. lNMocnenHee TpakTyeTcsl Kak MHOXXECTBO OGLEKTOB, Ha KOTOPOM BBeZEHbI OnepaLum CrioKeHNsi 06 bekToB
N YMHOXEHUs1 00bekTa Ha AeCTBUTENbHOE YMCIIO TaK, YTO BbIMOSTHSATCS U3BECTHbIE akcuoMbl. O4EBUIHO, YTO
Takum o6pa3oM NOHATME BEKTOpa He MOXET GblTb BBEAEHO, MO KpaliHel Mepe, B OCHOBHOW Wkore. BosHukaeT
BOMPOC: Kakasi MHTEpNpeTaLusi BEKTOPHOMO NMpoCTpaHCTBa Hanboree npvemnema ansi Kypca niaHumeTpun?
YT1o6bl OTBETUTL HA HEro, He0BXoANMO pPacCMOTPETL Hanbonee pacnpocTpaHéHHble nHTepnpeTauun” 2 ¢ 1131,

AHanus nokasar, YTOo JlorMKa U HarnsgHOCTb B BEKTOPHOM FreoMEeTpuMM TEeCHO B3aumocBs3aHbl. Koraa
CTYOEHT aHanuaupyeT, Fae nepecekaloTcsl MIOCKOCTM, OH MPOXOAMT MocriedoBaTenbHbIA LMK aHanm3 —
obpas — CTpyKTypa — BblYMCIieHNe — BbiBoA. Ecnv Ha kakoM-nnGo aTane Bo3HMKaET 3aTpyaHeHue (06pa3 He
chopMMPOBaH UM BbIMUCIIEHUS] HEKOPPEKTHbI), BECb MPOLIECC HapyLuaeTcs. [ToaTomy npenofaBaTento BaXHO
BbICTpaMBaTh y4ebHbI NpoLecc Tak, YToOb! Kaxablii CrieayoLwwuid aTan onuparncs Ha npeabiayLwui.

MpoCcTOro AEMOHCTPUPOBaHMSA MPYMEPOB HegocTaTodyHo. Heobxogumbl crneumanbHoO paspaboTaHHble
KOMMEKCbl 3afay, KOTopble HanpaBMsloT CTYAEHTa, a He TOSIbKO KOHTPONMPYIT ero 3HaHus. MogobHble
KOMMIIEKCbI, OTpakatoLue pasButue naei, onvcoizan M. @. LLlapbirvH B cBoMx COOpHMKaX 3a4a4y Nno reoMeTpum
4.c4-61 B paboTe BblaeneHa CTPyKTypa Takoro Kommnrekca:

*  MNPOCTOE 3HAaKOMCTBO C BEKTOPOM (MOHSATUE U CNOCOOLI N306paxeHus);
*  nepeBof rpadmyecKoro npeacTaBneHns B KOOpAUHATHY bopmy 1 06paTHo;

+  pelleHne Boree CrNoXHbIX 3aAa4, NPeAcTaBUMbIX Kak COBOKYMHOCTb B3aWMOCBSA3AHHbIX 3rIeMEHTapHbIX
3agau.

BaxHo, 4TO 0gHa 1 Ta e 3aJadya paccMaTpuBaeTcd B pa3Hblx popmMax: NOCTPOEHUE, BblYUCTIEHNE B KOOP-
OnHaTax, CrnoBecHoe 00bsiCHEHME. OTO CNOCOBCTBYET Pas3BUTUIO TMOKOCTU MbILLIIEHUS.

Cuna BeKTOpOB OCOBGEHHO SIPKO MPOSIBASIETCA MPU UX UCMOMb30BaHMK Af1S1 ONUCAHUSI reOMETPUYECKUX
npeobpasoBaHuit. Kak otmevaet N. M. Arnom, “OCHOBHasA porib ABMXEHUN (TO €CTb reOMeTpPUYECKNX Npeob-
pasoBaHWi) B reoMeTpumn onpenenseTr UX MHOTOYUCTIEHHbIE MPUMOXEHUS K pPeLUEHUI0 reOMEeTPUYECKMX 3a4au,
0cobeHHO 3afa4v Ha noctpoeHue. Mpy 3TOM u3dydeHue ABMXKEHUN OAET HeKoTopble obLume MeToAbl, npume-
HUMbIE K PELLEHNIO MHOMMX reOMETPUYECKUX 3aad, 1 NO3BONSET MHOrga o6beaUHNTL psia 3a4ay, KoTopble Npu
WHbIX METOAAaxX peLueHns TpebyroT kaxaas OTAENbHOro paccMoTpeHus” 5 ¢ 181,

OueBnaHO, YTO onepaumm Hag BEKTOpamMu TECHO CBA3aHbl C reOMeTpUYECKMMU NpeobpasoBaHUAMMU,
NMOCKOSbKY OHU NGO ONMCLIBAOT MX, MO0 BO3HMKAKOT N3 HUX. Hanprmep, CnoxeHne BEKTOPOB COOTBETCTBYET
nocrenoBaTenbHOMY MEPEHOCY, BblUMTaHUE — 3a4aéT BEKTOP NepemeLleHUs MeXay TOYKaMu, YMHOXEeHue
BEKTOpa Ha YMCMO COOTBETCTBYET MacLUTabMpOBaHMIO (TOMOTETUK), CKANspHOE Npoun3BeeHne UCMonb3yeTcs
ONa onpefeneHus yrioB 1 UX COXpaHeHus npu npeobpasoBaHusX, a BEKTOPHOE Mpou3BeAeHne CBA3aHO C
OpueHTaumen NPoCcTPaHCTBa 1 OnMcaHMeM NOBOPOTOB M HOPMarnem K NioCKOCTSM.
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Taknm 06pa30M, npumMmeHeHne npoayMaHHbIX, nocrnenoBaTtelibHbIX 1 KOMIMITEKCHbIX reOMeTpu4eCcKnx 3agad

no3BONAeT CTyaeHTaM Hay4YnTbCA HE TOJIbKO BbIMNOJSIHATL BbIYUCIIEHUA, HO U BbI6I/IpaTb CTpaTternn pelueHud,
aprymeHTmpoBsaTtb CBOU OEencTeus n BOCMPUHMMATb MaremMaTuky Kak LeNOCTHbIN MHCTPYMEHT aHalnna3a pealb-
HOCTW.

Cneunduka opMMpOBaHMS MaTEMATMYECKOrO MbILLMEHMS Yepe3 Moaynb “BekTopbl” 3akniovaerca B

nepexofe OT UHTYUTUBHO-HArMA4AHOro MogennpoBaHna K CTporoMy anrebpanyeckomy aHanmsy. 31o obecne-
YMBaeT He TOmMbKO rnybokoe ycBoeHune yd4ebHOro martepuana, HO U CrocobCTBYET Pa3BUTMIO KOTHUTUBHON
rmbkocTtn, Heobxogmmon ByayLiemy cneumnanucTy B YCrOBUSIX MHPOPMaLMOHHbBIX Neperpy3ok.

Cnuncok ucnonb3o0BaHHOM nnTepartypbl:

1.

3coHoB M.M. MeToguka npenogasaHusa reOMeTpun B nNegarormyeckom By3e Ha 6ase maydeHust cneumarnbHbIX KOM-
NMEKCoB 3a4ay NIaHNMETPUYECKOro U CTEPEOMETPUYECKOro coaepaHusa (moaynu “feomeTpuydeckne nocTpoeHus” u
“Metogbl nsobpaxeHuin’): guccepraums goktopa dunocodum no negarorndeckum Haykam (PhD), 13.00.02. — ®ep-
rana, 2024. — 134 c.

CapaHues I. . MeTtoaunka obyyeHusi reomeTpum: y4ebHoe nocobure ans CTyaeHTOB By30B MO HanpaeneHuto “lMNegaro-
rmyeckoe obpasosaHune”. — KaszaHb: LieHTp nHHoBauUMOHHbIX TexHonorun, 2011. — 228 c.

Jumayev M., Artikbayeva Z., Sultonov M., Qurbanov F. B. Matematika o‘gitish metodikasi: darslik. — Toshkent:
Innovatsiya-Ziyo, 2022. — 186 b.

Wapbirvi N. ®. 3agaun no reometpun (MnaHumetpus). 2-e n3a., nepepab. n gon. — M.: Hayka, MmaBHas pegakums
u3nko-maTemaTmyeckon nutepatypol, 1986. — 224 c.

Armom W. M. l'eomeTpuyeckne npeobpasoBaHus. — M.: TocyaapcTBeHHOE M34aTeNnbCTBO TEXHWKO-TEOPETUYECKON
nutepatypsl, 1955. — 280 c.
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Pedagogika fanlari

Pedagogika nazariyasi. Pedagogik ta’limotlar tarixi

Ta’lim va tarbiya nazariyasi va metodikasi (sohalar bo‘yicha)
Maxsus pedagogika

Jismoniy tarbiya va sport mashg‘ulotlari nazariyasi va metodikasi
Kasb-hunar ta’limi nazariyasi va metodikasi

Elektron ta’lim nazariyasi va metodikasi (ta’lim sohalari va bosgichlari bo‘yicha)
Ta’limda menejment

Maktabgacha ta’lim va tarbiya nazariyasi va metodikasi

ljtimoiy pedagogika

Tarix fanlari

Psixologiya fanlari

Fizika-matematika fanlari

Kimyo fanlari

Biologiya fanlari

Falsafa fanlari

Filologiya fanlari

Geografiya fanlari
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