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UPPJIAHABIPY JKAFTAWBIHAA BIIIM BEPY IIHS-CBIHBIIT
TEOMETPHSICBIH OKBITYIA KOJIAHY IBIH OICTEMEJIIK
EPEKIIEJIKTEPI

Anpatna. Ocbl TakblpblITa LUQPIAHABIPY asACBIHAA OPTAHFBI
CBHIHBINITApJla TEOMETpUsl IOHIHE Tajjay >KYprisim, JailapiaylblH KepeKTi
oNiCTepiH TaijanaHy KEpEeKTUIr TEOpUsIIBIK TYPFbIIAa KOPCETUITeH.
[udpnanaeipyaslH KUBIH TYCTapbl OutiM Oepy camachiHaa OOMYybl MYMKIH.
MaremaTnka cabakTapplHIa CKaJsp MIaManapAbl THIMAL IIENry XOJAapbl
KapacThIPbUIFaH. AKIAPATTHIK TEXHOJOTHSIIAPAAa TE€OMETPHSUIBIK JKYHEHIH
TuiMauTiri kepceriired. Kannmaiima Oip ecentepal Typii (opmynanapMmen
HIeNly JKOJAapbl HAKThUIAaHFAaH. TBUIBIME KalbKyJISATOPMEH Kajail IypbIC
KYMBIC JKacay Kepek ekeHairi OasHnanraH. Ke3 KenreH TakKbIpbIITHI
OKBbITKaH/Aa 0acka TeOMETPUSIIBIK (urypaizapabl >KOHE oJlapra ColKec
CKaJIApyIap/ipl MalJalaHblll ecenTep KypacThIpyFa >KOHE HIemryre OoJajbl.
CoHbIMEH KaTap, SpTYpJIi MaTeMaTHUKAJIbIK MOJETbIAEPAl KOJJaHa OTBIPHIIM,
MOCeJIeH1 OpTYPJIl TOCUIAEPMEH IIENTy MYMKIHIITIH arar, oTy MaHbI3IbIFbIH
apTThIpy OarbIThl HAaKThl OasHAanraH. [laligananpuiran oneduerrep e 1aame
JIOJT KOPCETINTEH.

Tyiiin ce3gep: AKnapaTTbIK TEXHOJIOTHS, T€OMETpUs, LUPPIAHABIPY
KaFJaibl, JKapaThUIBICTAaHYy MaTeMmaTuhka, opta Oiunim Oepy, ¢gopmyna MeH
omicTep.

Hudpnanasipy - eHepKacin, OU3HEC, dKOHOMHUKA, O171IM MEH MOJICHHET
cekinai OapiblK cananapfa eHrizy jkoHe HU(PIIBl TEXHOJOTHUSIMEH OacKapybl
Ke3leial. AN OHBIH HETi3ri MiHAETI — aJamaapra KaKeTTi KbI3METTepIiH
MpoIeCTePiH aBTOMATTAHIBIPY. MbICaANbI, OMIp CYpyll )KEHUIIETY, (PU3HKAIIBIK
KOHE WHTEIUIEKTYalbl KYMBIC OapbICHIHAA HOTEKUEHI KOoTepy OOIbII
taObutanel. Kanpaiima Oip FBUIBIM @ MEH OPKEHHETTIH JKeMiCl CeKuIl,
U pIaHIBIPYABIH 1a ©31H/IIK YTHIMJIBI )KOHE YphIMTal TycTapsl 6ap. O ecti
agamra OIpJIeH KepiHilm Typaasl. AWTap 00JICaK: KOCINTET] KOFaphl KbI3METTI
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KOFapbUIaTy, Maianbl *oHe Oarachl THIMAI 3aTTapibl KeOeiTy, KenTereH
KEepPeKT1 aKmaparrapipl THUSHAKTay >ko0achlHa OaFbpITTalFaH MICUIiMAEp
JnablHAay apKbUIbl KOCINTE JKOHE JKammail HSKOHOMHKAHBI KYPri3yliH
naiacblHKOFapellaTy—ajaM OajachlHBIH —OMJIaFaH OWJIApbIHBIH  KYy3ere
acaTtblHbl ce3ci3. bpuraiima kaHama — ICKepJiKKe IKbUIIaM — YHpPEeHy
MYMKIHIIUTIT, CTepeoTHnTepai Oy3y, ajaMra KOMBLIATHIH TAJIANThl YaKbITIIA
©3TepTy, JKYMBICCBI3IBIK, HU(DPIAHIBIPYIBI OCNTUIeN EHTri3y IYPhIC eMec
00JIBITT TAOBLTATBI.

[udpnanasipyna keOiHae KUBIH KaFgainap, mokipTke OutiM Oepy

Ky#eci 6ombim TabbuTanbl. Cebebi, kel Ke3ze, TarnceipMa oepy Oiperei

dbopManibl MiHIET (YCTa3aap Ma3MYH/ bl OKBITYIBLJKBUIIAP CANBII TOKIpOHEe
apKbUIBl HAKTBUIAMIBI), TaFbl Oip KaFbIHAH, OLTIMIe JIETeH JKykerep koOiH e
KOHCEPBATUBTI 00J1a]bl, GUTKEHI PETi KEJITCH 03repicTep Al HaKThliaMac OypbIH
KHBIH CHIHAKTaH acysl KOHE OYpPBIHFBI
KYpa/oiCTep/TeXHOJOTHsIIIAPMEH ~ CaJbICTBIPa OTBIPYBI KEPEeK EeKEHJIri
nonenaeneni. JlereHMeH e3repicTep/ii eHTi3y YIIiH KONTereH >Kbuigap OOWbI
eHOeKTeHy KakeT. Kasipri Fajmam KyH caHam e3repyjie. aj OiiM JeHTreli irecirn
e3repe aJIMail KaTsIp.

KapanaiibiM TypFbIIan ancak TeXHOIOTHSUIBI I pray O11iM Heri3iHe
«ECeJICHTeH» cailMaHJap peTiHIe MaiajaHbUIFaH. OMipiMi3Ae KOJIIaHAThIH
HOpceep iCKe KelreHe OUTIM camachl dJiie KaHaMmaman ocepl xokK. OHnaitH
KYHJEJIKTepl, JKypHajaap, Mpe3eHTauusIapbl MEH WHTEPAaKTHBTI Aaiapiay
#aObIFbl, IM(PIIBI OKBITYFa Makaackl 30p, ce0ell o1ap OKBITYIIbI IAPYaChlH
KEHUT KbUIaAbl, KOPKEMIIUINIH >KOFapbUIaTaabl KoHE OUTIM  TYpiH
KaJIIbUTalIbl, aTa-aHachlHA Xabapiiama kidepin oTeipaasl.[1]

Ciznepre Oenrini, HaKThUIAHFaH FBUIBIMIAP JKOFaphl camara He.
MaceneHn, Maremie OJapAblH XUMHSUIBIK, TEXHOJIOTHsA, (U3MKaA Tarbl Oacka
FBUIBIMU Naiinananynapel, Meple, MathemaTica, MathCAd, Reduce sixu x.6.
FAJIAMTOPJIBIK FBIIBIM OaFbIThI ayKBIMIIBI, OJ1 KMBIH €CENTIK TOCUIAepAl Kepek
KbUIATBIH ILEIIIMIepAl Taly MpoLEeciH >KYHeciH ayKbIMIbl >KOFapbUIaTyFa
Oonajpl. ecenTep, OaraapiaaMaHbl €JIECTETY KOHE KYpacThIpy.

Ecenteyni paitapnayra, maiiiagaHyra HAKTBUIAHFAH TaKbIPHIITHIK
xKobajapra Kapacak, OHBIF KETiTy TeOopusachl, KeOiHae, Oipiiama apTka
merepiteni. OKBITYABIK gaidapiay KaOIbIKTAyJblH KOIIIUIr OapibIFbl
aJFaITKpIa OWJIAyJIapAbIH Killll jko0aMeH JaiiapiiaHfaH OJaH COH ecernTey
cabarbIHBIH Japa OarmapiamanapblH Oonmaca OerikTepiH TaijganiaHyra
apHanraH. 20-21 racelp mmperi coHbIHAA. OKBITY JKeMiCTEpiHIH >KaHBIHIA
tepOemic reomerpusuiblk kyene JCXK pem aramak OepinreHaep IIbIFa
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Oactanpl, OapnelFblHBIH apackigna Kabpu (®panumsansik), The Geometr’s
skethpad (AKITeiK), GeoNext (I'epmanusibik), GeoGebra (ABCTpHUSIIBIK)
xoHe Mathematical Constructor (Peceiinik) cucTeMachlH KOPCETINT KOpeMis.
Kasipri TaHzga famamaa Jo1 COHJAM KeNTEreH JKYHWeNiK akmaparTap
OapuIbLIbIK.[ 2]

Jlunamukagarbl  TeoMeTpusiiblk  kydenepai  (HAIOK)  ecenreyni
TasipiayblH o/IeMi JKOHE TalJayjIblK KOMIIOHEHTTEPIH HBIFaUTyFa OapbIHIIA
xocnapianran. CoraH coiikec TypJiepi MEH TONTAapblH MaiAaiaHbll, Ci3lep
TEKCepUIreH eCenTiH KOMITBIOCPIIK ChI30achlH, JoNieieMeciH, OoiMaca
0apIIbIK KYPBUIBIMBIH HEMECE ECETIK OasHIaMachlH TalbUIay bl )KEeHIT KYpyFa
Oosajipl, OJ1aH COH JAJIME A9 KACHUETTEpiH TaJKbliay YIUiH OMJIacThIPBLIFaH
nuGpIbl aHAJIOrTapAbl naiaananyra 6osaasl.Ockl,e31MHIH OHBIMIIA, AMKHBIH
eH 0acTbl MaHbBI3JbUIBIFBIH  apTTHIPAThIH  JUAWKTUKAIBIK  KOWBLIBIMBI
apTHIKIWBLIIBIKTApbl  O0sbIn  TaOblIagel. OChl MPOrpaMMAalIbIK KepIepaiH
O3IHIIK TapuXbIHAA KOPIHIC TamkaH Keneci OipiHFald  JHIUKAIBIK
apTHIKIIBIIBIFBI, ©3TeIEPMEH COMKeC, FajlaM TOPJBIK aHUMAIs dCcepiMeH
naigara acatblH Kosfaibic Oosbrn kenemi.[3] JAIOK e3apa Tex cam camran
OeyieKTeHeNl, JereHMEH OJIapJblH KoOIHIe JIMHAMHUKAIBIK CypeTTepii
’KacayIlblH KyaTTaHFaH >XKOHE TaOWFaTThl ecenreninyi Oap Oomanmel. Jlypbic
OeNriJieHreH »oHE KEHIT eHpaenelni. AMHamaMbI3bl KOpIIAaFraH OPTAaHbIH
e3zirinen yitpery Gonmmaiins xone «KEKEJIEM» TykTe *acaif anmaiias! o
Kepaeri  okammaid  cei30anapipl  KOJJAHYIIBl  Kacajbl,  JIeT€HMEH
Oarapiamainap TeK KaHa KepeKTi MaTepusuIIapbl, koHe e chl30aap bl COAaH
KEH1H oJapbl 3epaeneyi apTThIpy MyMIH/ITIH KepceTeai. OpbIHAbI XKacalFaH
chi30anap OOBEKTIHIH OAaFbIHBIIITHI MEPAPXMSICHIH KOpFailibl; OarbIHOAWTHIH
OOBEKTLIEp/Il OpPHBIH ©3repTill OaFbIHBIIITHUIAP/ABIH OPHBIH aybICTBIpYFa
OKeITin corapl.[4]

KypbUTbIMIBIK TEXHHUKATApBIH FBUIBIM KOPCETY >KYHECIHIE >KaIIIbI
KepceTireHiHe 1 FachIIBIH JKapThIJAaH KONTETeH YaKbIT JIHMaMHKAaJIBIK
reaMeTpUsUTBIK  JKYWeNep/ie Harbl3 alJIbIHFBl OpBIHAA OOJFAaHBIH TaFbl
nmonenaeni. JI'K OumiM amymbuiapra MEKTENTIK €CenTey CaOarbIHBIH KOl
TONTAphIH MTEpy/ie Ta3a MalJallbl JKYMBIC KY3IHIEAE KAIFbI3 KEPeKTI Kypal
exeHi aHbIK.byn Tenmeyni omemaik mpoektinep (InnoMathEd, Fibonacci,
DinaMAT, MITE) memrimaepi, COHBIMEH KaTap MOHOTpadHUalbIK 3epTTey-
ONiCTep/IiH MakKajlalapbl KOpPCETUITeH Tajjayiap apKbUlbl OarachlH Oepyre
Oomansl. JKublHIap MEH 3epTTey- oficTeMe KodepeHuusIapaarsl Oipriama
OKBUTBIMJIAp MAaTeMJIIK MIEIIMICPAl MBIFapya OChl OKBUTBIMIAPABI KOJIaHY
KOHIHJIE yCTa3/lap JKOHE CBIHBINTA OUTIM amymsuapabiH odmapel  JIIK
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KOJJIaHybl JKaKCchl YiipeHyre apHannael. CoHpmaii-ak, OacblHAAa aWTBUIFaH
mienriMaepre Kapamau, ycTaxaap/blH TOMEH a3 MPOEHTI ecentey cadarbIHIa
nomockl omicTi KonmmaHaapl. JIIOK Ou1iM airy »KYMBICBIH TallChIpyFa TOCKAYbLI
OOJIaTHIH HAT13T1 MaceseIepaiTYKbIPBIMINMBI3;

- CBHIHBIITapAa KOMTEereH cedenTepre Kapad OUNIM  amymIbUIapIbIH
TCOMETPHUSIIBIK JOJAITT ©Te Hamapiaasl. JlereHMeH, epekiesnirimeH, MeKTen
oimimM anymbiiapeiaa, KOO xone okbiTymbiiap AIK kommany kyiecinme
KeKelel epKiH TyciHyre mama oepmeni;

- CBHIHBITapAa €cemill ycrazaapbl cabak OapbIChiHAA JIHHAMHUKAIBIK
THOMETHPHSUIBIK JKYHEIEp/l Maiiananyra KayKapchl3. bynap menarorukanbik
KOFapbl OKY OpPBIHJIAPbIH/IA KEPEKTI MOHCPAIH KOKTBIFbI CHIHBIITAFbI €CENTIK
oimim Oepy IIK icke acwlpy KaFblHaH OKYJIBIK OJIICTEMENIK KapayIapIblH
KAKTBIFBIMEH, COHBIHA, COJI Macese OOMBIHIIIA YCTa3qap IblH OUTIMIH apTThIpy
MEH KOCBIMIIIA KYMBICTAp/IbIH KETICHESYIIUIIr TYCIHIIpiIeni;

- MEKTeNTiH KOIIIUITiHIe MaTeMaThKa KaOMHETTepi KaKeTi KOMITBIOTEPITIK
XKaOJBIKTApMEH JKOHE JIe JIMIEH3WSCHl Oap Kyienepre TarchIpbic Oepyre
Kap KbUIaphl J)KETKLTIKCI3.[5]

MaremaTrka cabakTapblHAa CKAJIAp [Iamajapbl KEPeKTi 3epTTeylep
KYpPrizy Kasipri 3amanra cail HMUQPIBIK KaHAPTYJIapbl OHAW KOJIJAHBICHIH
HakTbulaliMbI3. OKBITY MalbIMaybl MEH 1c TOXipuOeciH OipiHFall KipicTipyre
KaFaai )kacallTbIiH OipKaTap HHTEpaKTBTI sko0anap bl oinacTeipbiHbI3. STAR-
CCCM Tek KaHa rasz rujpaBlIMKaIbIK kyHhenep emec. Oi jkammadl TONTHIK
WH)XKUHEPJIK TaJKbulay >koOamapiblH (U3MKAIBIK TYPJEpPIHIH €H >Kammai
TONTAYbIHA TOH ©31HIH CaHATBIHJAFHI €H TOM HUMPIBIK MOJIETACY ici.[6]

MatLab — MATrix LaBoratory (MmoTpunansik 3eprreymni). Ochl
TomTayga OapiblK CaablK €CenTeyliep KaHe TEXHOJOTHSUIBIK —TaFblla
(GU3MONOTHUIBIK  TONTAayJap MOJENICYIl ICKe jKacayFa,COHbIMEH Oipre
JIEPEKTOP MAacHBTEpPIMEH KbI3MET jKacay YaKbITbIHJA FBUIMH OJAaH COH
WHXUHEPIIK Tangaynapra OaiIaHbIC )KacaFaH.

MathCAD — ecentik cojaH COH MHXXHHEPIIK Taijayjapra Ke3/JelreH
MHTerpaluusuIHFad nudpaanaplpy xxyueci. Tinkercad- on nereHimi3 oifHaWTBHIH
3atTap Oonmaca TUKOp ,IuKoparusiap xkoHe Mineycraft caiittypiepi 6o,
KOITEreH YyakbIT apaibliFbiHaa 3L MoaenaepiH malbiHAayFa KeMeK OepeTiH
eckiOeB- OarpiTTasFan 3D xo00a cockiH 3D jkacamn mibIFapyra apHajaFaH Kypai
corbiMeH 3D xo00aHBl Urepe ajFaH kacTap jJa, OYpeIHHAH OUIETIH 1ep 1e
KOJIJaHa aJajpl.

GeoGebra —reometpsi, anrebpa,Hyckaynap, rpagkrep, cTaTUCHUCTHKa
KoHE apedMeTHKaHbl Karap Kapacak, ca0aK aJyAblH TOJBIK JeHreiliHe
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KaTBICTBl aKChI3 kpoc-ruardopManslk JUHAMAMAIBIK MaTUMAaTHKa XK00ackl.
OnbiMen Oipre, >xo0a KIpCTIpiAreH CO3AiH HYCKAyJIbIKTapbl apKachIHAA
(TyOpiniepai ecenrey, (rpaduKTEpIi cairy, SKCTpeManapibl, HHTETpaJiiap COChIH
T.0.) KenTereH (HYHKIIMOHAIIBIIBIKA TOH.

Kig - wuHTHpakTUBTI THOMETpHs >k00acel. Con TamiMrepiepre
KOMIThIOTEP KOMETIMEH TMOMETPHSUIBIK TYCIHIKTI mrepyre kemeri Oap. Kig
LUUPKYJIb MEH CBHI3FBIIINEH KOPCETUITeHIe KENEeTIH AaHUMIUIBIK CYpeTTi
KOJIZJaHyFa KOMET1H KepceTe/i,0HbIMEH Oipre ecenTiK mapajiapibl Aaiapiay
acnaOblI peTiHe naiaananaisl.[7]

Jlon comaii, reoMeTpus MOHIHAE JIe, KIaccTaH OeJieK TarcelpMaiapia
Janaiananyra KejaeTiH 0apiblK MUGBIPIBIK TeXHOoMornanap o6ap. CramsipiabiK
CaHaapabl KOpyai KaJgaraaaiTelH KapacThIpcak: Oip agam >KaKChl YTre Keli,
OJ1 ajaM KOMHATACBIHBIH TOJIBIH JKOHJACY KakeT.Omap MoJabl MapKeTTerici
kenai. Omapabiy ecki yinepinen 100 mrykran I5 mapker 6ap Gomatein. bip
okl pa3smepi 30 cm X 5 cM Agam 55 M X 6 KemeMIi TiKEOYPBIIITHI
KOMHaTa/la eneHjae OiTipyre KaHIa KeJieMJAl MapKeT TaKTaWllachlH TaybIll
OaraceiHa ananel? llommap TONBIFRIMEH JKacalFaHHaH KeHiH —erenepi
KOMHaTaJIapbIHA ka0 161K KOroAbI oinaiiasl (1.5 M x I m kiTan mkadsr; 3,5M X
L5 m mguBan; L5 M X [,2 M OTBIpFBINI) cOmaH KEHiH TOKIMEH BICTBIKTATYIBI;
TEHTeH1 a3 KypTy YIIiH kuha3zfnap acTblHa KbUly KYObIpbI Kepek emec. Con
KEpJIH TOKIEH TMOJbIH KbUIBITATBIH KEPIHIH >KOHE OONIKTEpiHIH >KajIlbl
ayJlaHbIH Ta0y Kepek.

Ocsl TeHaeyl amyaH TypJail JKoJiapMeH Ta0yraOoJiapblH OMJIaHBIHBI3.
O31H13 ObbEeKTIAEepiH ayJaHAapblH (KOMHATaAbl MOJ,0THIPFBI OacTbLIAPHI,
rapupon, OpbIHABIKTaH) KOpCEeTEeTIH YKcac TONTapra IcTepre oinan
TangayJapMeH TOKTallyFa Typa Keleli Oosmaca TIK TOPTOYPBIII Ta KaJIbl
obbekTinepal ©3repTeTiH  JKammai AIUMEHTTED (OTBIPFBIILKHIM
LI, OpBIHABIKTApP) OyJI1ap YIIBIH JKEKEIEeHIeH XKep/ii 0alKay KaxKeT. AJFaIIKbl
HOopce/e TEeHJIKTIH jkayaObl cKanuap Tonrtap (Y3bIHABIFBL, JKaIlbulai
)JopHBIMEH MIapaiapra TypamaHaabl.OmgaH OacKakeple THOMETPHSIIBIK
yiikacrieH xyMmbIc icTerimi3. Tenaeyni ckassip caHapMeH Henrin Kepenik.

. BeeMHiH kanmsl ayHbH TabalbIK : S =5,5 X 6 = 33 M2,

. bapsbik 0ObekTiHIH aynanaapbiH TabakbIK: S mkap =1,5x1=1,5 M2 S
oteipreim = 3,5 X 1,56 =353 M2 S kpecno =1,5%x1,2=1,8 M.

3. JKanfel3 mapKeTTiH aFalIbIHBIH JKaJIbl aylaHAapbiH Ta0y Kepek: S =
30 x 5=150 CM?,

4. Enenni GiTipyre KepekTi IUTUTaIap IbIH JKalIbl KaHIIa KETETIHIH Ta0y
kepek: 330 000: 150 = 2 200 ().
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5. Enenni GiTipyre anaThlH IUTMTATBUIAP/IBIH KaJIIbl CAHBIH Ta0y Kepek: 2
200 - 1 500 = 700 (mT).

6.  Enenni pickITyFa apHaiibl OeJMeNEpIiH Kbl aydaHblH Ta0y Kepek:
33 - (53 + 1,8 + 1,5) = 24,4 M°. MaTeMaTUKAIIbIK T'€OMETPUSHBI MBICAIIFa
amaiiplk. Oran  ymiH 613 amaeiMeH  GeoGebra TaKbIPBIOBIH
naiagaHambI3,0j1aii 0ojica KOMHATarbl IMIMIHACPAIH OPBIHIAPHIH HAKTHI
Oaiikayra Oomamel. OCBI TakKbIPBINTBHIH ©3IMI3 JalibIHIAFaH Karmai
MaTHMAaTHKAIBIK Tajjaylapsl aHbIKTayFa KEHULAIK OepeTiHiH TyCiHeMis.
Tenneyni ckansp canmapMeH meniin Kepemix.

[. bereMHiH >xanmbl ayaHbIH TabalbIK : S = 5,5 x 6 = 33 M-,

. bapnblk 0ObekTiHIH aynanaapbiH TabaiblK: S mkxad =1,5x1=15 Mm% S
oteipreim = 3,5 x1,6=5.3 M2 S kpecmo =1,5x1,2=1,8 M2,

3. Xanrp3 mapKeTTiH arallbIHBIH KaJMbl aynanaapbiH Ta0y kepek: S = 30
x 5=150 CM?.

4. Enennai Oitipyre KepeKTi IUIMTAJIAP/bIH SKaJIbl KaHIIA KETETiHIH Tady
kepek: 330 000: 150 =2 200 ().

5. Enenni GiTipyre anaThlH MIUTaIATAp/IbIH JKaJIbl caHbIH Tal0y kepek: 2 200

- 1500 =700 (mT).

6. Enenai piceiTyFa apHaiibl OenMenepIiH Kalmbl ayJaHblH Ta0y kepek: 33 -
53+1,8+1,5)=244 M?. MaTeMaTHKAaJIbIK TEOMETPHUSHBI MbICAJIFA alalbIK.
Oran ymin 613 angeiMed GeoGebra TakbIpbIOBIH MaiigaiaHaMbl3, 0J1ail Oosica
KOMHATarbl MIIIHAEPAIH OpPbIHAAPBIH HAaKTbl Oaiikayra Oomaapl. Ocbl
TaKbIPBINITBIH ©31Mi3 JalbIHAaFaH JKanmail MaTUMaTHKAIBIK Tallgayaap/ibl
aHBIKTayFa KEHUIIK OepeTiHIH TYCIHEeMI3.

4-igmm Oacrama-KepceTiiareH OJIIIIEM Oipmiriamgeri MU TAIAPIbIH
KOpanTapbIHbIH JKETIEHTIH CaHbIH aHbIKTay(4 cyper).

5. TamnceipMaHbIH KeJec MenIiMiH Taly KOJIbIHIA 631Mi3 OepuIreH
enmeMep i xuhaszpl 6ap KOMHATaHBIH K00ACHIH KYPHII aTybIMbI3 KEpEK
007a/1bI COCBIH KePEKTITePIiH JKaJIbl ayJaHbIH aHBIKTAYbIMBI3 (5 GOTO , OCHI
xepae EFGH — ockr kitanrap cepeci, MNOBI - opbiasik, IJKL - oTbIpFbIm).
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6. Keneci xwuha3nplH >kanmel ayaaHbl aHBIKTal Kene, ©31Mi3
FBUIBIMU KJIBKYJIATOP apKACBIH/IA TIOJIBI AJICKTP BICHITYBI OPHATIATHIH JKEP/Ii
ecernren anambi3 (6 cyper). XKanmnsl 6enme kenemi 24,4 M? GOJAIBL.

Cyper. 1. Aynanbia Kanaii Ta0y kepek;

ERLEIE {
—— 1 —03¢g—@ ‘ j
| |
vvvvvvvvv - 025 4+ } —
1 k
“ |
02 W :
l : :
0.15 - | !
ko | | |
Area of (0, 0.3)(0.05, 0.3)(0.05, 0)(0, 0) = 0.015
0.05 ) - ; '| -
o |e !
15 01 -0.05 0 035 01 0,‘15 02 025 03 0.35 04 045 05
-0.05
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Cyper. 2. [Tapker TakTaiila ay/1aHbl;

» % ¢t @ &

< z# @)

__*_

x | - €> Kanbkynsatop fioke
/\/ Graphing Calculator

@

& 3D Kanbkynstop

| ke

EJ HayuHbiit kanbkynsaTop

e i

€2 Teolebpa Knaccuk

Cyper. 3. «I'eomepusi» 6emimMiHeH «F bUIBIMU KaJIbKYJIATOPFa» KOIILy;

= GeoGebra HayuHbiit kanbkynaTop

N

1) 33
0.015
= 2200

2) 15100
= 1500

3) 2200 — 1500
= 700

0 10
100
=7

Cyper. 4. «F'bulbIMH KaJbKYIATOP) CaJaChIHJIA ecenTeyIepai;
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A M B

Area of ABCD =33 Area of MNOB, = 1.8
‘ N o
| J

" ‘ 1 , , | Areaof WKL=53

m

F

Area of EFGH=1.5

H ‘G
16

-1 0

N
w
¥S
o
~

Cyper. 5. XKuhaznapmen yiifiH KaHKaCbIH KYPY;

= GeoGebra Scientific Calculator

1) 33-15-18-53

= 244

2) Input...

Cyper. 6. «FbUIbIME KaJbKyISTOP» PETIMEH €IITEMECI3 KNI ayIaHbIH
Tady;

Kopvimuinowt

Kes kenreH TakbIpbINTHI OKBITKAH/IA KOHE YHPETKeHAe 0acKa reoMEeTPHSUIBIK
durypamapabl JKOHE OJlapFa COMKEeC CKaApiIapAbl KOJIIAHBIT eCenTep
KypacTeIpyFa koHe memyre Oonanel. CoHbIMEH Oipre , opTypdi
MaTeMaTUKaIBIK MOJCIbACPAl TailagaHa OTBIPHIN, MOCEJICHI ajlyaH TypJi
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TOCUIIEpMEH WIelly MYMKIHIITIH aTam eTy eTe MaHbI3[bl. MaTeMaTHKaHbI

OKBITY 12 U PIIBIK TEXHOJIOTUSIIAP/IBI KOJIaHY CabaKTap Il )KaHa Ma3sMYHMEH

TOJIBIKTBIpYTa, OKYIIbUIApAbIH OKYyta ACICH YJKCH KbI3bIFYIIBUIBIFBIH OATYyFa

opi apTThIpyFa, OJapAblH OONBIHIA aKMapaTTHIK MOJEHUET 3JIEMEHTTEepiH

KaJIbIIITACTBIPpYFa KOHC KOpllaraH 23JIEMI'C INbIFapMallbUIBIK KoO3KapacCTapblH

JAMBITYFa MYMKIHJIIK O€peTiHI KOMIJ CO3Ci3.
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METHODOLOGICAL FEATURES OF USING VISUAL AIDS IN
TEACHING GEOMETRY IN THE 8TH GRADE WITH DIGITAL

PLANNING

Abstract. In this article, in the framework of the policy of digitalization,
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it is theoretically possible to analyze the subject of geometry in secondary
schools and apply effective teaching methods. The difficult points of
digitalization can be in the field of Education. In mathematics lessons, ways to
effectively solve scalar quantities are considered. In Information Technology,
the effectiveness of a geometric system is shown. Ways to solve certain
problems with different formulas are clarified. It is outlined how to work
correctly with a scientific calculator. When teaching any topic, you can
compose and solve problems using other geometric shapes and their
corresponding scalars. In addition, the direction of increasing the importance
of passing is clearly outlined, noting the possibility of solving the problem in
different ways using various mathematical models. The literature used is also
accurately indicated

Keywords: Information technology, geometry, the state of
digitalization, Natural Science Mathematics, Secondary Education, formula
and methods.
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METOANYECKHUE OCOBEHHOCTHU UCITIOJIb30OBAHUA
OBPA30OBAHUS ITPU OBYYEHUU T'EOMETPUMU B 8 KJIACCE
TP U ®POBOM IIVIAHUPOBAHUU

AHHoTauusi. B naHHOW crarbe B paMkax MOJUTUKUA OLU(POBKU
IIPOBEJEH AaHAJIN3 TEOMETPUU B CPEAHMX WIKOJAX C TEOPETUYECKUM
U3JI0KEHUEM BO3MOXKHOCTEH npuMeHeHus: 3()(hEeKTUBHBIX METOAOB O0YUYEHHSI.
TpynHsle MOMEHTHI LM(POBU3ALUU MOTYT OBITh B cepe oOpasoBanus. Ha
ypoKax MaTeMaTHKU pacCMOTpPEeHbl CHocoObl 3()(EKTUBHOrO pereHus
CKaJSIpHBIX BeNUMYMH. B  HHQOpPMAMOHHBIX TEXHOJNOTHSX IOKa3aHa
3¢ PEeKTUBHOCTh TEOMETPUUECKONW CHUCTEMBI. YTOYHEHBI CIOCOOBI PEIICHUS
T€X WJIM UHBIX 3a7ad MO pas3HbIM Qopmynam. M310%keHo, Kak MpaBUIBHO
paboTaTh ¢ HayuyHbIM KaJbKyIsATOpoM. Ilpu oOydeHun nr060i TemMe MOXKHO
COCTABIISATh U pelllaTh 33Jauu, UCTIONb3Ys IpYyTrue reoMeTpudeckue Gurypsl u
COOTBETCTBYIOIIME UM CKaJsApbl. KpoMe Toro, 4eTko u3naraeTcsl HalpaBJIeHUE
MOBBIIIEHUS] BAXKHOCTU MEpEXoa, IOTYEPKHBAs BO3MOXKHOCTb PEILEHUS
3ajaud  Pa3NMYHBIMM  CIIOCOOAMU € HUCMOJb30BAHHUEM  PA3ITHUYHBIX
MaTeMaTHueckux Mojeneil. lcnonp3oBaHHas nuTeparypa Takke TOYHO

yKa3aHa.
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KarwueBbie ciaoBa: MudopMmaimoHHbIe TEXHOJIOTHH, T'€OMETPHS,
COCTOSIHHE OIM(POBKH, ECTECTBO3HAHUE MaTeMaTHKa, cpeHee 0O0pa3oBaHue,
(dbopMyIia U METOIBI.
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