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Xycenbaii AnnnHa

JL.H.I'ymuneB aTbIHIaFbI

E¥Y mexanuka-matemaruka GakylbTeTiHIH
MareMaTHKa OiniM Oepy OaraapiaMachIHBIH
2-Kypc MarucTpaHThl

Foimeivu sxerekmrici — 1. A.PempkenoBud

CTEPEOMETPUS TAKBIPBIIITAPBIH GEOGEBRA BAFJIAPJIAMACHI APKbLJIbI
OKBITY IbIH, © JICTEMEJIIK HEI'I3/IEPI

Annomauus

Makanana crepeomerpust NoHIH OKbITyna GeoGebra OarnapiamachlH  KOJAAHYJIBIH
ozicTeMeNiK Herizaepl KapacTelppliaabl. L{udpnblk TexHoMOrUsIapabl KEHICTIKTIK T€OMETPUSIMEH
BIKAJAACTBIPA OTBIPBII, OKYLIBUIAP/ABIH KEHICTIKTIK Oilay, BH3yalM3alMs >KOHE JIOTMKAJIbIK
naiibIMIay TAFapUIaphIH  JAMBITY SKOJJAphl YCBHIHBIIANBL. Makanaga cabak KypbBUIBIMAAPHI,
MPAKTUKAJIBIK TalchblpMayiap YJATUIepi MEH OKBITY THUIMIUIITIHE KaTBICTBI TIXKIPUOEiK aAepeKkTep
Oepiirex.

Tytiin coe30ep: crepeometpusi, GeoGebra, Busyanu3zanus, kumainap, 3D moaensb, mudpiabik
O11iM pecypchl, KEHICTIKTIK oiay.

Kinmmix co30ep: 6armapnama, camy ecenrtepi , crepeomerpusi,Geo-gebra.

Kipicne

CrepeoMeTpHsIHBI OKBITY — MEKTEIl T€OMETPHUSCHIHBIH MaHBI3/IbI, Op1 OKYIIbIIAp YIIiH KUl
KUBIHJIBIK TYABIpAThIH OoiiMi. KeHICTIKTIK OOBEKTUIep/l enecTeTy, KUMalapAbl TYCIHY >XKOHE
durypanap apacblHAarbl ©3apa OpHAJaCy KaThIHACTAPBIH KaObUINAy OKYIIBUIAPAAH IKOFaphl
JeHreiieri KeHICTIKTIK oinayasl Taman eredi. Ocbl Typrblna, Kasipri Oumim Oepy xyieciHae
BHU3yaJHM3aIUsFa HETr13/Ie/ITeH HMHTEPAKTUBTI OarmapiiaManapsl KOJJIaHy KeHICTIKTIK T€OMETPUSHbI
MEHIepTYIiH THIMII JKOJBl  peTiHae KapacTeipbutanbl. GeoGebra  Garmapnmamacbl  —
CTEPEOMETPHSIIBIK Ma3MYHJIbl KOPHEKI JKOHE KOJDKETIMAl eTill TYCIHIIpyre MYMKIHIIK OepeTiH
Oipereii kypan. bynm Makamama aranran miatdopmanbl cabakTa KyHesl Typle KOJAaHYIbIH
FBUTBIMU-O/IICTEMEITIK HEeT13epl CUNaTTanaIbl.

Heri3ri 6eJ1im

GeoGebra — nuHaMUKaIBIK MaTeMaTUKara apHaJFaH TeriH Oarmapiama. 3D KaabKyasTOp
0eJiMi apKbUIBl KEHICTIKTET1 HYKTEJEep, TY3YJep, >Ka3bIKTBIKTap MEH JACHENEePAl MOJEbIE,
ONIapIIbIH ©3apa OpHAJACybIH, KHUBUIBICYBIH, KUMalapblH KepceTyre Oonaapl. barmapmama

349


https://labelstud.io/
https://web.stanford.edu/~jurafsky/slp3/ed3book.pdf

Eypasusiivig xanwikapansi eblibiMu KOHpeperyus
«FbLnbimoazel, mexHuKa MeH uHOYCmMpUa0azbl HeACAHObL UHMETIEKN HCIHE Kepi ecenmepy
Eepasuiickas mexcoynapoonas nayunas kongepenyus
“UckyccmeeHHblll unmeiiekm u oopammvle 3a0a4u 8 Hayke, mexHuke u uHoycmpuu”’
Eurasian internationalscientific conference
«Artificial intelligence and inverse problems in science, technology and industry»

BU3YyaJIM3allUsAFa HeTi3enreH 3epTreyai skeHunaereni. GeoGebra — OyJ1 Tek BU3yaTU3aIisl Kypajibl
FaHa eMec, COHbIMEH Karap LU(pPIbIK OL1iM Oepy OpTachlH TOJBIKKAHIbl KOJJIANTBIH OKBITY
wiar¢popmacel. bargapiaMaHblH  KYPBUIBIMBI MYFaliMJep MEH OKYIIbUIAPFA WHTEPAKTUBTI
TanchIpManap jkacayra, JalblH MaTepuangapibl KOJJaHyFa jKoHE OuliM OepyliH capalaHfaH
MOJIENIIH icKe achlpyra MyMKiHzik Oepeni. GeoGebra xoceimmaceinaa 3D rpadukamen katap,
MaTeMaTHKaJIbIK MOTIH €HI13y, Claiiiepiiep Kacay, aHUMAalHs JKYpri3y, ailHbIMalblJIapMEH 5KYMBbIC
iCTey CHSKTBI KYpAeNi MaTeMaTHKalbIK MOJENbIepai Oackapy Kypanaapbl OipiKTipiireH.
barnapnamaHblH  KOJJaHyIIbUIapblHa apHaNFaH pecypcThlk opTanblk (GeoGebra Materials)
MyFalliM7iepre JaiblH HHTEPAKTUBTI cabakrap, TarchbipMaiap KoHe BH3YyalIbl MOJIEIbJIEP KYKTEII,
onap.bl e3repryre MyMkinaik 0epeni. ConsiMen katap, GeoGebra Classroom pyHKIHACH apKbLIbI
OHJIAMH cabak >XYpri3yre, HaKThl YaKbIT PEXKHMIH/E OKYIIBUIAP/BIH TarChlpMallapblH OaKblUIayFa
KOHE KEKeJlereH OKYLIbUIAPMEH KYMBIC XKacayFa *koJ amaipl. bysl oHbIH HUQPIIbIK Nearorukara
OediMIenTeH, KOJJAHyIIbIFa BIHFAWIBI Opl OKYIIBI MEH MYFalliMHIH ©3apa OpeKeTiH
KaHJaHJBIpaThIH IUIaThopMa ekeHiH poanenjeiini. GeoGebra — Oyl MaTeMaTHKaHbl OKbITY MEH
yiipeHyre apHajfaH TETiH, allbIK KOATHI OaFaapiiaMallblK KaMTaMachl3 eTy. barmapinama anram per
2001 wu1el Mapkyc XosuBaptep (Markus Hohenwarter) Tapanbinan a3ipnenin, Oyriari Tagaa 2D
xoHe 3D reomerpusi, anreOpa, aHAJIM3, CTATHCTUKA YXOHE MAaTPHIAJIAP CEKUIAlI MaTeMaTHUKAJIBIK
OarpITTapabl OipikTipeTiH KyaTThl miuaTdopMmara aitHanasl. GeoGebra mmardopmacsr Windows,
macOS, Linux, Android >xone i0OS »xyienepinme >XyMbIC iCTeHi >kKoHE BeO-HYCKachl ma Oap.
barnapnama apkbUibl OKYyIIBLIAp MaTeMaTUKAJIbIK OObEKTIEpAl e3apa OaiiaHpIcTa Kepe anajsl,
rpadukTep cainbln, ¢popMynaigapAsl AMHAMUKAIBIK TYpAe Oakplian, KEHICTIKTETT MOJEIbAEPMEH
HaKThI opekeT xkacail ananpl. GeoGebra-HbIH 0aCThI APTHIKIIBUIBIKTApbl — WHTYUTHBTI HHTEpdeEiic,
TUIA1 TaH1ay MYMKIHIT1, MHTEPaKTUBTI BU3yaJIu3allis, aHUMalMsl MEH eJI11ey Kypajaapbl, COHAAN-
aK OumiM Oepy MakcaTbiHIa KOJIJaHyFa apHalfaH allblK pecypcTap KOpbIHBIH Oonybl. by
Oarmapiama onem OoiteiHIIa 200-1eH actam enae 100 MWUIMOHHAH acTaM MaiIaJaHyIIbICkl O0ap
xeTekui OumiM Oepy miardopMachiHa aifHaibIn OThIp.bargapnama apKbUIBI CTEPEOMETPUS
TaKbIPBINITAPbIHA MBICAIITIAPHI:

° Ky6teiH AD, CE, BF kbipnapbsiHan ©TeTiH Ka3bIKTHIKIIEH KUMAChIH caly;
. [MupamunanbiH TeOeciHeH TabaH Ka3bIKThIFbIHA IEPIIEHANKYIISP TYCIPY;
° Hunuaapain keadey KuMachl HOTHKECIHE SJUTUTIC HIBIFapy.

Meicansl, ABCDFEHG nypbic TopTOYpBIIITH TpU3MaHbIH OYHip KbIpJapblHa OepiireH yu
HYKT€ apKbUIbl OTETiH >Ka3bIKTHIKIIEH KHUFaHJAaFbl KUMaHbl CaldyIblH OipHele TypiiepiMeH
TaHBICAUBIK:

1 ecen. ABCDFEHG nypoic TeptOypsiutel npusMansiy BF , CD Oyitip KbIpiapbiHaH
coiikecinmte I, K nykrenepi Oepinres . ILK,E HykTenepi apKbLibl ©TETIH Ka3bIKTHIKTHIH TPU3MaMeH
KacalThIH KuMachIH Tail. 1-kagaMm. Cyperte OaiikaranbiMbI3iail , [, E HykTenepi Oip jka3bIKTHIKTA
opHanackad. Omaii 6onca, IE xecinzicin cana anamsi3 (45-cyper) .

1-kamam
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45-cyper 46-cyper 47-cyper
2-kagam. AB Ty3yin camambiz. AB N El = M (46-cyper) . 3-kamam. M nykteci meH K
HYKTeci Oip *a3bIKTBIKTA KaThIp, coHabIkTaH MK Ty3yin amambiz. MK N BC = P (47-cyper) .4-
kagam. MK N AD = N . Cocei NE 1y3yin xyprizemiz. NE N HD = L (48-cyper) . 5-kamam. IPKL
13/1eMiH/1I KUMaHbI allaMbI3 (49-cyper).

4-kanam S-Kazam
48-cypet 49-cyper
Geo-Gebra GarnapinamaceiHa ciireMe: https://www.geogebra.org/3d/vyxSrzru
2 ecenn. ABCDFEHG nypsic TepTOypsimTsl npusmanbiy AB , CG , DH Oyiiip KeipinapeiHan
coiikecinme K, J, I nykrenepi Oepinren . K, J, [ HykTemepi apKpUIbl ©TETiH Ka3BIKTHIKTHIH
MpU3MaMeH JKacalThiH KUMachiH Tar (50-cyper).

1-xkagam 2-Kagam 3-KamaMm
50-cyper 51-cyper 53-cyper

1-kamaM. Bip jka3bIKTHIKTaA )KaTKaH HYKTeJIep/i KocaMbl3.l-cypeTTeH OaiikaraHbIMbI3Iai J
xoHe | HykTenepi Oip ’Ka3bIKTHIKTA JKaThIP.

2-kanam. JI ty3yin canameis. JI N CD = M (51-cyper)

3-kamgam. K, M HyKTenepi TOMEHT1 kKa3bIKTHIKTa OpHaJacKaHThIKTaH, KM Ty3yiH amaMsbI3.
BC N KM = L (52-cyper)

4-xanam. MK N DA = O, OI N EA = P (54-cyper)
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54-cyper 55-cyper

5-kanam. PKLJI —i3neninmi kuma (55-cyper).

Geo-Gebra 6arnapnamaceina cinteme: https://www.geogebra.org/3d/kdwndxas .

ToxipuOenik cabakTap HOTHXKECIHJIE OKYIIBUIAPIbIH KEHICTIKTIK OMJIaybIHBIH JAaMbIFaHbI,
IIOHTe  KBI3BIFYIIBUIBIFBI apTKaHbl JKOHE KaTellep CaHbl as3aiifaHel Oaiikanael. MyramiMaep
TapanblHaH Ja cabak JaibIHAay MPOLECIHIH XEHUIAETeHl, OKYIIBUIADMEH Kepl OaiIaHbICTBHIH
apTKaHbl aHBIKTaNAbL. TeMeHaeri nuarpammana OKyIIbulapablH Oaranaysl OoilibiHia GeoGebra
OarmapiamMachlH KOJIJIaHyFa JIeHiH KoHEe KeHiHT1 e3repic KOpCeTUIreH:

barpapnamara pedin

@
=]

- barpapnama wedin

o ~
o o

w
=)

w
o

~N
o

Oxywsinapasiy oK xayanrap yneci (%)
.
o

GeoGebra GarapiaMachlH KOJIJaHyFa JeiiH )KoHE KeHiHT1 e3repic AuarpaMMachl

Jlnarpamma KepceTKeH e, TaKbIpbINTHI TYCIHY, KEHICTIKTIK Oijlay, KbI3BIFYIIBUIBIK JKOHE
KaTeJep/IiH a3arobl OOWBIHINA OapNBIK KepceTkimTepae oH e3repic Oaiikammbl. byn GeoGebra
OarapiaMachbIHbIH IEJaroruKaiblK THIMAUIIH adienaeial. CrepeoMeTpusi TaKbIpbIITapblH
GeoGebra apKbUTBI OKBITY — KEHICTIKTIK €JIeCTeTy MEH BU3YyaJH3allHsiFa HEeTi3[eNITeH, 3aMaHayH,
TUIM/II TIeJarOTUKAIIBIK TOCLI. ByJl of1ic OKy camachlH apTTBIPHIN, KYPAei KeHICTIKTIK YFBIMAApAbI
MEHTepyli KeHuraeTeni. MyramiMmuepaeHn cayanHama Hotwkenepi GeoGebra OarmapiamachH
cabakra KoyiJjaHy OOMBIHIIA MyFaliMJep apachlHJA JKYPri3iIreH cayallHama HOTHXKeNepl OHBIH
MeIarOTUKAJIBIK TYPFBIIaH XKOFaphl TUIMAUIITIH KepceTTi. Cayamnamara 30-Fa )KybIK MaTeMaTHKa
MOHIHIH MyFalliMi KaTbIcThl. Herisri cypakrap MeH jKayanTapIblH KOPBITBIHIBICH 1-KecTene
KOPCETIJITEH.

Kecre 1
MyranimMiep/IeH alblHFaH cayajiHama
Ne Cypax Kayanrap
1 | barmapnamaHbl KoJiJiaHy cabak ©TKi3y Mo — 93%, Kok — 7%
TOCLTIHI3Te OH ocep eTTi me?
2 | CrepeoMeTpHs TaKbIPHITAPbIH Nas - 90%, Aznan — 10%
TYCIHIIPY XKeHuiaen me?
3 | GeoGebra okymbutapasig Oencenaiuniria | Mo — 87%, Oalikanmanst — 13%
apTThIpAbI Ma?
4 | barmapimaMaHbI KeJIeCl OKY JKbUTBIH/IA o — 96%, Oni oinmeiimia — 4%
KOJIJIaHYIbI JKaJIFacThIpachl3 6a?
5 | bargapnama eH naiinanel GonraH Kumanap — 70%, Bypsimtap xoHe
TaKbIPbIT KalbIKThIKTap — 20%, Kenewm xoHe aynan —
10%
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CayaiiHaMa HOTIDKEJepl MyFaTiMaepAiH HU(PIbIK Kypaaap/asl KaObuiaay JeHreii
YKOFaphl eKeHiH, conmaii-ak GeoGebra OarmapiiaMachlHBIH OKBITY MTPOIIECIHE OH BIKITAJ €TETIHIH
HaKTBI TN,

KopbITbIHABI

MyraniMaepai CTepeOMETPUSHBl OKBITY IPOIECIHIE KOMIBIOTEPIIK OaraapiaManapbl
KOJIZIaHyFa YHUpeTy-OumiM Oepyal MoaepHU3AIUsIayIbIH MaHbI3Ibl KaaaMbl. ByJl OKyJIbl KOpHEKI,
MHTEPAKTHUBTI )KOHE OKYIIbLIApFa KOJ JKETIMI1 eTyre MyMKIHIIK Oepesi. by omicTi eHri3y OKbITY
camachkl MEH CTEPEOMETPHSIIBIK OUTIM/II UTEPY THIMILIITIH apTTHIPYFa bIKIAT €TE/Il.

L pabIK TEXHOIOTUSIAPABI JAMBITY OKBITY 9JIICTEMECIH YHEMI JKeTUIIIPYy/li Tajam eTei.
CoHBIKTaH OCHI caia/iaFbl 3epTTEYNIEPAl KAIFACTBIPY, KaHa dIICTEMENIIK TOCUIAEP/Il 931pIiey KoHE
Oimim Oepy OarmapiaManapblH 3aMaHayH TalanTapra OeiiMaey MaHbI3IbI.
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[aiimypaTtoB A.)K.(Acrana, EBpazuiickuii HalimOHaIBHBII
yHusepcuteT uMmenu JIL.H. I'ymunéna)

ABTOMATHN3MPOBAHHOE PACIIO3HABAHUWUE HOMEPOB
XKEJIE3HOAOPOXXHBIX BAI'OHOB: COBPEMEHHBIE METO/IbI 1 [TIEPCITEKTHMBBI

AHHOTaUA

CoBpeMeHHBIE CUCTEMBI YUeTa JKEJIE3HOAO0POKHOTO MOJIBUKHOTO COCTaBa ONTHUMH3HPYIOT
JIOTUCTUKY ¥ HOBBIIIAIOT 0€30MaCHOCTh MEPEeBO30K. TpajuIMOHHBIE METObl C PYYHBIM BBOJOM
JAHHBIX YCTYMAlOT AaBTOMATH3MPOBAHHBIM PEIICHHSM MO TOYHOCTH M CKOPOCTH, YTO BEIET K
omKOKaM U oTepsAM. B cTaTtbe paccMaTpuBarOTCsl TEXHOJIOTUHU PAaCO3HABaHUSI HOMEPOB BaroHOB,
BKJIIOYasi KOMITBIOTEPHOE 3peHuE, TIy0oKoe o0ydeHue, ruOpuaabie MeToabl U nHTerpanuto ¢ loT.
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