[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®WNO: Eroposa annHa BukToposHa

[lomxHocTb: MpopekTop no y4ebHoit pabote .
lara noanmcars: 04.10.2023 11:09:42 MunuctepcTBo o0pa3oBanus MockoBCKoii 00J1acTn

VinkansHbii nporpammisi HBEY1APCTBEHHOE Opa3oBaTe/ibHOE y4peKIeHHe BbICIIero 00pa3oBaHus

4963a416739848232817460cf5aa76d186dd7c25 MockoBckoii 001acTu

«rocyrapecTBeHHbI TYMAHUTAPHO-TEXHOJIOTMYECKHIl YHUBEPCUTET»

YTBEPXJIAIO
NPOpPEKTOp

26 uronst 2023r.

PABOYASA ITPOTPAMMA JUCHUIIJIMHBI

b1.B./B.01.01 Hcnonv3osanue npozpammel GeoGebra npu odyuenuu ceomempuu

HanpaBnenue noaroToBku 44.04.01 Ilegaroruveckoe oOpazoBaHue
Hanpasiennocts (poduiis) CoBpeMEeHHOE MaTeMaTHIeCKoe 00pa3oBaHue
MPOrpaMMBbl

KBanudukanus BeITyCKHUKA MarucTp

dopma o0yueHust 3a04Has

OpexoBo-3yeBo
2023 1.



1. TosicHUTebHAS 3aMUCKA

Pabouass mporpamma IUCHUIUIMHBI COCTaBJICHa Ha OCHOBe ydeOHoro tuiaHa 44.04.01
Iledazocuueckoe obpazosanue nio npodunro CoBpeMeHHOE MaTeMaTHdeckoe oopazoBanue 2023
rojia Havaja MoJAroTOBKH 3a04Hast (hopma 0OydeHHUs.

[Mpu peanuzanmu 00pa3oBaTENBHOW MPOTPAMMBbl  YHHBEPCUTET BIIpAaBE HPUMECHSTH
JMCTaHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH.

2. IlepeyeHb IUIAHMPYEMBIX Pe3yJILTATOB O00y4eHHs IO JHCHMIJIMHE, COOTHECEHHBIX C
IVIAHMPYEeMbIMH Pe3y/JIbTATAMHM 0CBOCHHUSI 00pa30BaTeIbHOM MPOrpaMMbl
ey TUCHUNIAHBI
Henbto ocBoenus muctmmuinHbl «Mcrnonb3oBanue nporpammbel GeoGebra nmpu o0ydyenun
reOMETpUM» SBISETCS (POPMUPOBAHUE Yy CTYJCHTOB KOMIIETEHIMI, HEOOXOIUMBIX IS
po(eccHOHAIbHON  IeTEIbHOCTUIIOCPEICTBOM  OBJIAJICHUS] CHUCTEMOM 3HaHMM B 00JacTH
MIPUMEHEHUSI CIIEHUATbHOTO POrPaMMHOI0 00ecrieyeHus Uil 00y4eHHsI MaTeEMaTHKe.

3agauM JUCHMIIMHBI
3a0auu uzyuenus OucyuniuHbl O0JIAHCHLL COOMHOCUMBCA C NOCMABIEHHOU YEbio.
- MOJIyYWTh TMPEJCTABICHHUE O BO3MOXKHOCTSIX HCIOJBb30BaHMs mporpammbl GeoGebrana
YpOKax reoMeTpuu
- U3y4nTh paboTy nporpammel GeoGebra
- chopmupoBaTh MpPEICTaBICHHE O BaXXHOCTH NPUMEHEHHUS JaHHOW MpoTrpaMMbl MpU
o0yueHuu MaTeMaTuKe B LIKOJIE.

3HaHuMA U yMeHHs o0yualouierocsi, opMupyembie B pe3yJibTaTe 0CBOCHHS THCIUIIIHHBI

Koapbl
B pe3yibrare udyueHust JMCUMILIAHBI CTYIEHT J0JLKeH 00J1a1aTh CJIeTy0IMMU
popmupyembIx
KOMIICTCHUIMAMU: .
KOMIIETCHIUHA
IpodeccnonaibHble KOMIETEHIIUN
CriocoOeH IpUMEHSITh COBPEMEHHBIC METOIUKH U TEXHOJOTHH OPTaHU3aIluN I1K-2
00pa3zoBaTeIbHON JACATEIHPHOCTH, TUATHOCTUKH M OLICHUBAHUS KauyecTBa
00pazoBaTeIbHOTO MPOIIecca MO Pa3IuIHBIM 00pa30BaTEIHLHBIM MPOTPAMMaM
NHauKaTopbl 10CTHKEHUSI KOMIIETEeH Uil
Kon u HaumeHoBaHue HanmeHoBaHMEe MHIMKATOPAIOCTHKEHHUST KOMIIETEHITUN
KOMIICTCHIIN U
I1K-2 IIK-2.13naer:
Criocoben OPUMEHATH COBPEMEHHBIE MCETOAUKHU M TEXHOJIOTUHU O6yquH${ C IIOMOIIBIO

COBPEMEHHBIC METOIUKH H nporpammbl GeoGebra
TEXHOJIOTMH OPraHU3aI[iH NK-2.2Ymeer:
0GPa3OBATEBHOI Hcnons3oBath HHCTPyMeHTHI iporpammbl GeoGebra

IIK-2.3Baaneer:
JACATCIIBHOCTH, JUAaTHOCTUKU U
OCHOBAaMH HCIIOJIb30BAaHUS IPOrPaMMBI GeoGebra, HeoOxomuMbIMK
OILICHMBAHMA KayeCTBa

6 AT pEHICHUS ITEAArOrn4eCKuX, HAYUYHO-MCTOANYCCKUX U
00pasoBaTCJILHOTO Mponecca OPraHU3alMOHHO-YIIPABJIICHYCCKUX 3aaa1
110 Pa3JINYHbIM

00pa3oBaTeNbHBIM
porpaMmmam




3. MecTo AMCUUILVIMHBI B CTPYKTYpPe 00pa3oBaTebHOIl MporpaMMbl

Jucuumuinna «Mcnons3oBanue nporpammbl GeoGebra rnpu 00y4eHUH T€OMETPUN» OTHOCHUTCS K
yacTd, (HOpMUpYEeMOH  y4yaCTHMKaMH  0Opa3oBaTelbHBIX  OTHOLICHMHOOPa30BaTEIbHOM
nporpammsl 51.B./IB.01.01.

[Iporpamma Kypca mpennojiaraeT HaJHM4ue Yy CTYJACHTOB 3HAHMKA TIO JAUCHUIUTMHAM:
"TeopeTnyeckre OCHOBBI IIKOJIBHOIO Kypca aireOpbl U Hayall aHanusa'

"TeopeTndecKkre OCHOBBI IIKOJIBHOIO Kypca FeOMETpUH "

JIMCUMIUIAHBL, JUIS W3Yy4eHHS KOTOPBIX HEOOXOIMMBI 3HaHHMA AaHHOTO Kypca:''llpoexTHas
NeSITeILHOCTh B 00pa3oBarensHOM mporiecce”, "CoBpeMeHHbIC MO 00YICeHUsT MaTeMaTHKe
I'ocynapcTBeHHast HTOTOBAs ATTECTALMSL.

4. CTpyKTYpa U coiepKaHHue TUCUUILIUHBI

Buapl yueOHBIX 3aHATHI =
Ne Pazzen/tema KonrakrHas pa6oTa £
m/m Jexuwuu | J13 | I3 | CPC | &
>~ =
£ 23
3 = &
1. | [Iporpamma GeoGebra xax 2 1 3 34
CPEJICTBO BU3YyaIH3aIliy Ha
YpOKax reoMeTpuu
2. OCHOBBI PAKTHIECKOTO 2 0,5 3 34
WCI0JIb30BAHUSA
nporpammbiGeoGebra
3. Mertoanyeckine 0COOEHHOCTH 2 0,5 2 30
HCI0JIb30BAHUS
WHTEPAKTUBHOMU
reOMETPUYECKON Cpeibl
GeoGebra npu u3y4eHun
reOMEeTPHH
[Ipomexyrounas arrtecrauus | 2 3a4yeT
— 3a4eT
Hroro 2 8 98

Cojaep:kaHue TUCHUILINHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM

Tema 1. lIporpamma GeoGebra kak cpeACTBO BU3yaJIM3alliM HA YPOKAX
reoMeTpHH.
Hcronp30BaHne HATISIHOCTH MTPpU 00ydeHnn reometpuu. Bosmoxunoctu nmporpamvbel GeoGebra.
MoaenupoBanue ¢ moMoiibio nporpammsr GeoGebra.

Tema 2. OCHOBBI MPAKTHYECKOI0 HCMOJIb30BaHus nporpammbl GeoGebra
[CeoMeTpUUecKre TOCTPOeHHUs ¢ momomiblo mporpammbl  GeoGebra. Cosnanue ueprexedl B
GeoGebra. Hcmonb3oBanusi komaHJ. BcraBka wusoOpaxenmit. IlpeoOpa3oBaHume u BCTaBKa
KapTUHOK B TpaduveckoM BHJie. BcTaBka cTaTUYECKOTO U TUHAMHYECKOTO TEKCTa rpaduieckoro
Buma B GeoGebra.Cozmanme u ymydmieHue AuHaMudyeckux JmctoB B GeoGebra.

ITonp30BarenbCKUe UHCTPYMEHTHI U HACTPOMKHU IAHEIW MHCTPYMEHTOB. DJIEKTPOHHBIE TaOIMIIbI
GeoGebra.



Tema 3. MeTonnuyeckne 0cO0€HHOCTH HCII0JIb30BAHUSI HHTEPAKTHBHOM reoMeTpH4eCcKoil

cpensl GeoGebra npu usy4eHumn reoMeTpuu
Mertoauyeckue  OCOOCHHOCTM  HCIOJIb30BaHMe  HMHTepakTuBHOM  cpeasl  GEOGEBRA
NPUPEIICHUM  3aJad 10 IJIaHUMETpuH. Vcnosb30BaHME MHTEPAKTHUBHOM I'€OMETPUYECKOU
cucteMbl GEOGEBRAnpu wusydenun kypca «l'eomeTpuyeckue MOCTPOEHHUS Ha IIOCKOCTH.
Mertoauyeckne  OCOOCHHOCTM  HCIOJIb30BaHMe  wWHTepakTuBHOW  cpeasl  GEOGEBRA
MPUPEIICHNH CTepeoOMeTpHUecKiX 3anad.Opranu3anusi 00y4eHHuss TeOMETPUU C KOMITbIOTEPHOM
IO JICPKKOU

Jlexuuun

Tema 1. Ilporpamma GeoGebra kak cpeacTBO BU3YaJIM3ALMU HA YPOKAX reOMeTPHUH.
Hcnonb30BaHue HATISIIHOCTH MTPU 00ydeHnU reoMeTpun. Bozmoxuaoctu nporpammvbr GeoGebra.
Mo enupoBanue ¢ oMolsio mporpammer GeoGebra.

Tema 3. MeTonnueckune 0cO0eHHOCTH UCIO0JIL30BAHUSI MHTEPAKTUBHOM reoMeTpHYeCcKoil

cpensl GeoGebra npu u3yyeHun reoMeTpun
Metonuueckre o0coOeHHOCTH Hcnosb3oBaHue uHTepakTuBHOM cpeasl GEOGEBRA mpu
peIICHNU 3aaa4d I10 IMIaHUMETPHUU. Ucnonr3oBanne I/IHTepaKTI/IBHOI\/'I FeOMeTpH‘IeCKOﬁ CHCTEMBI
GEOGEBRAmnpu wm3ydyenun kypca «l'eomMeTpuueckue TIOCTPOCHHS Ha  TUIOCKOCTH.
Metonuyeckne o0coOeHHOCTH Hcnosb3oBaHue uHTepakTuBHOM cpeasl GEOGEBRA mpu
peleHny cTepeoMeTpuueckux 3anad. OpraHuzanus oOyd4eHHs T€OMETPUM C KOMIIBIOTEPHOM
MO IIEPIKKOM

JlaGopaTopHble 3aHATHA
JladbopaTopHoe 3aHsiTHel
Tema 2. OCHOBBI TPAKTUYECKOTO MCITOIb30BaHus mporpammMbl GeoGebra
Cooeporcanue
NnTepdeiic GeoGebra. Co3nanne yeptexxeid B GeoGebra. UepTreku, MOCTPOCHUS U TECTOBBIC
pucysku. Iloctpoenue npsmoyronpHuKa. [locTpoeHne paBHOCTOpOHHETr0 TpeyroibHuka CBocTBa
oobvekToB B GeoGebra
YyeOHnbie mesu:
[lo3HakoMuTh ¢ wuHTEpdEIicCOM MPOrpaMMbl, 3JIEMEHTAPHBIMU HAaBBIKAMH IOCTPOEHUS B
IporpamMmMe.
JlaGopaTopHoe 3aHsiTHE 2
Tema 2. OCHOBBI MPAKTUYECKOTO UCIIOJIb30BaHUS ITporpaMMbl GeoGebra
Cooeporcanue
I'eomeTpuueckue nocTpoeHus 1 UcnoJib3oBanus koMan. [loctpoenue kBaapara Iloctpoenue
MPaBUJIbHBIX LIECTUYTOJIBHUKOB. [locTpoeHre TpeyroabHUKa ONMCAHHOTO OKPYKHOCTBIO
Bocnpoussenenne teopemsl @aneca [loctpoeHue kacaTenbHbIX K OKpYKHOCTH M3yueHue
rapaMeTpoB KBaJIpaTHOTO TpexuieHa Vcrnoap30BaHne MON3yHKa sl U3MEHEHUS TapaMeTPOB.
Y4eOnble nesn:
[To3HaKOMUTE C BOBMOKHOCTSIMU MPOTPaMMBbI 10 TOCTPOCHUIO TUTAHUMETPUUECKUX
T€OMETPHUECKUX 0OHEKTOB

JlabopaTopHoe 3aHsTHE 3

Tema 2. OCHOBBI IPAKTUYECKOTO HCIIOIB30BaHMs porpaMmbl GeoGebra

Cooepoicanue

AnreOpandeckuii BBOJ, PyHKIIMU U 3KCIIOPT KapTHHOK B Oydep oomeHa. [TapameTpsl muHeiHOTO
ypaBHeHus: bubnuoreka ¢pyHkimii. M3ydeHue MHOro4aeHOB. DKCIOPT U300paxkeHus B Oydep

4



obMeHa. BcTaBka n300paxeHuii B TEKCTOBOM PEAaKTOpeE.
YyeOHuble Heau:
[To3HaKOMUTE C BO3MOXHOCTSMU TIPOTPaMMBI 110 paboTe C H300paKEHUSIMHU.

JlabopaTopHoe 3ansitue 4-5

Tewma 2. OCHOBBI TPAKTUYECKOTO MCIIOIb30BaHus porpammel GeoGebra

Cooeporcanue

[IpeoOpa3oBaHue 1 BCTaBKa KapTUHOK B rpadudeckoM Buje. Co3aaHie reOMETPHUECKUX UTP.
Nzyuenne cummetpuu ¢ GeoGebra. I3menenue pazmepos, oTpaskeHUE U UCKaKeHUE N300paKeHUs
W3yuenue cBolicTB orpaxkeHus. IlepeBon kapTuHOK. BpalieHne MHOrOyroJIbHUKOB. 3ajada JHs:
gepenurua ¢ HOCTOAHHBIMHU MHOT'OYI'OJIbHUKaMM.

YueOHble neau:

Hayuuth paboTaTh ¢ reoMeTrpuueckKUMHM (QUIypaMH, BpALICHHMEM T€OMETPUYECKHX OOBEKTOB,
npeoOpa3oBaHUEM U BCTAaBKOM KapTUHOK B Irpa)uyeckoM BHJIE

JlabopaTopHoe 3ansiTue 6-7

Tema 2. OCHOBBI TPAKTUYECKOTO MCIIOIB30BaHus rporpammbel GeoGebra

Cooeporcanue

BcraBka cratnyeckoro u [uHaMH4ecKoro TekcTa rpaduueckoro Buga B GeoGebra.KoopanHater
OTpaXXEHHBIX TOUeK. BcTaBka TekcTa B rpaguueckom Buae. Busyannsamus cucteMbl THHEHHBIX
ypaBHeHU. Bu3yanusanus CyMMBI YIJIOB B TpeyroiibHUKE IlocTpoeHne HaKIIOHHOM TPEYTOJIbHUKA.
JuHamuueckue Gpakiuu 1 TPUCOSTUHEHHNE TeKCTa K 00bekTaM. Busyanu3zarus hopmysl OnHOMA
Herorona.

YyeOHbIe HeIu:

[To3HaKOMUTH ¢ BO3MOXKHOCTSIMH IPOrpPaMMBbI MO0 paboTe cO CTATUYECKUMU U TUHAMHUYECKUMHU
O00BEKTAMH.

JladopaTopHoe 3aHsiTue 8-9

Tema 2. OCHOBBI TPAKTUYECKOTO MCIIOIb30BaHus porpammMbl GeoGebra

Cooeporcanue

Coznanue u ynyuiienue nuHamMudeckux JinctoB B GeoGebra.Co3nanue AMHAMAYECKUX JIUCTOB.
DKCIopT AMHaMUYecKoro padodero ymcra K daiiny HTML (1715 mponBUHYTHIX TTOJTB30BaTEICH ).
Busyanu3zanus HepaBeHCTB TpeyroiabHuKa. [IpaBuna pa3paborku auHamuueckux juctoB. Co3nanue
rosioBoIOMKH «TaHrpamy».

YyeOHnbie meJu:

Hayuuth pabotath ¢ JMHAMUYECKUMU JIUCTAMU

JlaGoparopHoe 3ansitue 10

Tema 2. OCHOBBI MPAKTUYECKOTO UCIIOJIb30BaHUS TporpaMMbl GeoGebra

Cooeporcanue

[Tonp30BarenbCcKkre THCTPYMEHTHI M HACTPOIMKHY MTaHETU UHCTPYMEHTOB. Co3znanue
MOJIH30BATENILCKUX HHCTPYMEHTOB COXpaHEHHE M UMIIOPT IOJIb30BaTEIbCKUX HHCTPYMEHTOB
Co3nanne nacrpymenta «Ksanpar» Criupans @udonayuu. [ToctpoeHne ieHTpa OKpy>KHOCTH.
HacTtpolika naHenu HHCTPYMEHTOB

Y4eOHble nean:

Hayuuth paboTaTh C MOJB30BATENCKUMU HMHCTPYMEHTAMH U HACTPOWKAMH  TaHEH
WHCTPYMEHTOB.

JlabopaTopHoe 3ansTue 11

Tema 2. OCHOBBI MPAKTUYECKOTO UCIIOJIb30BaHUS TporpaMMbl GeoGebra

Cooepoicanue

VYcnoBHas BUAMMOCTB U MTOCIEA0BATEIBHOCTH. Bu3yanu3anus CloKeHUH HEeNbIX YUCcel Ha
YHCIIOBOM MpAMOI. AHUMAIUsl KOHCTPYKIUI. Y cioBHOE (hopMaTupoBaHue Y CTaHOBKA (PIIayKKOB.
BBenenue nocnenosarenbHocTH. Buzyanuzanus yMHOXKEHHS HATypallbHBIX YHCEN.
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YyeOHuble Heau:
Hayuuth paboTath ¢ yCIOBHOW BUIUMOCTBIO U TIOCIIEIOBATEIHHOCTIMU

JlabopaTopHoe 3aHsiTHe 12

Tema 2. OCHOBBI TPAKTUYECKOTO UCTIONIb30BaHMs porpammbl GeoGebra

Cooeporcanue

Beenenue B npesicTaBiieHHe 3JIEKTPOHHOM TaOIMIIbl. 3anuCh (PYHKIMHA B 3JIEKTPOHHYIO TaOIHIly
OTtHocuTenbHas cChlIKa U TMHelHbIe. VccnenoBanue o0pa3ios yucia. JluarpaMma paccenBaHus U
MOJXOJIAIIAs psAMast.

YueOHble neau:

[103HaKOMUTH C BO3MOXHOCTSMHU MPOrpamMMbl 110 paboTe C 3JEKTPOHHBIMU TaOJIULIaMHU.

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOecreyeHHs] [JIsl CAMOCTOATEIbHOH pPadoThI
00y4yaIuxcst Mo JUCHHILINHE

Jlnsi opraHM3alMM CaMOCTOSITEILHON PadoOThl 00YYAKINUXCS HCMOJIb3YeTCs] OCHOBHASI M
JOTIOTHUTEJIbHAS Jurepatypa(3JeKTpOHHbIe oOpa3oBaTe/bHbIE pecypcenbi(u3
OC MOODLE ITTY).

IlepeyeHb JJUTEPATYPHBIX HCTOYHUKOB /ISl CAMOCTOSITEILHOM PadoThI
00y4aromuxcs

3aaHus 1Sl CAMOCTOATEIbHOM padoThI
3aganme:IlocTpoiiTe ceyeHre MUPaMKIbI TUIOCKOCTRIO B mporpamme GeoGebra
3aganme: Haiiure momans ceUeHUs MPU3MBI TNIOCKOCTHIO ¢ TOMOIIBI0 IporpamMmMbl GeoGebra
3ananme:IlocTpoiite ceueHne Kyda MIOCKOCTHIO.
3ananmne:CocTaBbTe KOHCIIEKT ypOKa 10 TEOMETPHUH ¢ uctosib3oBanneM GeoGebra

Temamuka 0oknaooe
OC0OEHHOCTH TUIAKTUYECKOU CTPYKTYPBI KOMIIBIOTEPHBIX YPOKOB
2. CaHHMTapHO-TUTHEHHYECKHE TPEOOBAHUS K OpraHu3aiuu paboThl B
KOMIIBIOTEPHOMKJIACCE
3. dopMHpoBaHUE TCOMETPUUYECKHUX MOHATUH HA OCHOBE TMHAMHYECKOTO MOJICITUPOBAHUS
peanbHBIX 0OBEKTOB
OO0ydeHue 1o0Ka3aTeNbCTBY C UCIOIb30BAaHUEM MHTEPAKTUBHOM F€OMETPUUECKON Cpeibl
[TocTpoeHus B MHTEPaKTUBHOM I€OMETPHUECKOH cpesie: 00ydeHrne MOCTaHOBKE U
pelieHuto 3a1a4
6. Pemenne MHOTOBapHaHTHBIX 3a/1a4 C UCITOJIb30BAHUEM MHTEPAKTHBHONT€OMETPUUECKON
cpenbl «GeoGebray

=

ok

6. D oHJ OLIEHOYHBIX CPEACTB IJd NPOBEACHUA TEKYIIEro KOHTPOJIsA 3HAHMUI,
l'lpOMe)KyTO'-lHOﬁ aTTeCTallun oﬁyqamumxcsl o JUCHUIIJINHE

®onp OLCHOYHBIXCPECACTB I IMPOBEACHUA TCKYHICTO KOHTPOJIA 3HAHMH, HpOMeH(YTOqHOﬁ
aTTeCTallui MPUBCACH B IMIPUITIOKCHUU.

7. IlepeyeHb OCHOBHOI 1 I0NIOJHUTEJIBbHOM Y4eOHOH JINTepaTypbl, HEOOXOAMMOM A5
OCBOCHHS TUCHHUILIHHBI.
IlepeyeHb OCHOBHOM JIMTEPATYPHI
1. CmupnoB, B.A. T'eomerpus ¢ GeoGebra: mmanumerpus: [12+] / B.A. CmupHOB,
N.M. CmupnoBa. — Mocksa: IIpomereit, 2018. — 206 c.: wi. — Pexum gocTymna: mo nojamnucke. —
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URL: http://biblioclub.ru/index.php?page=book&id=494870

2. CmupHoB, B.A. T'eomerpus ¢ GeoGebra: crepeomerpusi: [12+] / B.A. CMupHOB,
N.M. CmupnoBa. — Mocksa: IIpomereit, 2018. — 171 c.: wi. — Pexxum noctyna: 1mo noarnucke. —
URL: http://biblioclub.ru/index.php?page=book&id=494871

IlepeyeHb AOMOTHUTETbHOM JINTEPATYPHI

1. UcakoBa, A.1. NHpopmanmonHsie TexHoJoruu: yuyebHnoe mocobue / A.U. Mcakosa,
M.H. UcakoB; Tomckuii  l'oCynapCTBEHHBI  YHUBEPCUTET CHUCTEM  YIpPaBICHUA U
paguosnektpoHuk (TYCVYP). — Tomck: Onp Konrenr, 2012. — 174 c. : wi,Tabn., cxem. —
Pesxxum nocryna: no noanucke. — URL: http://biblioclub.ru/index.php?page=book&id=208647

8.IlepevyeHnr coBpeMeHHBIX MPOQecCHOHAJBLHBIX 0a3 [JaHHBIX, HWH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM

Bce oOyuaromuecs obecrieueHsl JOCTYIIOM K COBPEMEHHBIM Mpo(deccuoHanbHbIM 0a3aM JTaHHBIX
U HUHPOPMAIUOHHBIM CIPABOYHBIM CHCTEMaM, KOTOPbIE TMOJIeKAT OOHOBJICHHUIO TIPHU
HE0OXO0IMMOCTH, YTO OTPAXKAETCS B JINCTAX aKTyallU3allMi pabodyux IporpaMm

CoBpemMeHnHble npodeccuoHATbHbIE 0a3bl JAHHBIX:
- Hudopmanmonnas cucrema "EnuHoe 0KHO Io0CTyma K 00pa3oBareabHbIM pecypcam':
http://window.edu.ru
- Enunas xomteknus nHGOPMAIMOHHO-00pa30BaTebHbIX pecypcoB: http://school-
collection.edu.ru
- Kuy6 yuwmreneii Jloroc http://teachersclub.ru/uncategorized/geogebra.html

Dnekmponnas oopazoseamenvuasn cpeda eyza hitps://dis.ggtu.ru
Oébpazosamenvnas niamegopma N3narenscteo IIpocsemenue https://prosv.ru
HNudopmManmoHHblie CIPABOYHbIE CHCTEMBI:
1. CnpaBouno-mipaBoBas cuctema «I’APAHT» - http://www.garant.ru
2. CripaBouHO-TIpaBoBas cucrtema «KoHcympTaHT Tumrocy - http://base.consultant.ru

9. Onucanne MaTepUAJIbLHO-TEXHHUYECKOIH 0a3bl, HE0OX0AUMOIi 1151 OCYIIeCTBICHUSI
o0pa3oBaTeJILHOI0 NMpolecca Mo JMCUUIINHE
Jlnst  ocymiecTBiIeHUs 00pa3oBaTEILHOTO IMpollecca IO JUCHUIUIMHE HMEETCS B HAIWYUU

ciaeayromas MaTCpruajlbHO-TCXHUYCCKasd baza:

Ayauropun IIporpammHoe oGecnieyenue

- ydebHas ayauropus s mpoBencHus | OmepanuoHHas cucTemMa
yqe6HLIX 3aHATMH TI0 JWCLMILIMHE, IMTaket oucHBIX IpUIIOKEHUI
OCHAIIIEHHAs KOMITBIOTEPOM C BBIXOJOM B Bpaysep Firefox, Snnexc
HHTEPHET, MYJIbTUME/IHA TIPOEKTOPOM;

- TOMEUICHWE AN CAMOCTOATEIbHOU
paboThl  0OydalOIIMXCs, OCHAIICHHOE
KOMITBIOTEPHOM TEXHUKOU c
BO3MOXHOCTBIO TIOJKIIOYEHHUS] K CETH
WuTepHer u obecredeHueM JocTyna B
NIEKTPOHHYIO MH(pOPMAIMOHHO-
oOpazoBarenbHyto cpeny [TTYVY;

- CHENHMATU3UPOBAHHAS aAyTUTOPHS  JUIS
poBeAeHUsT J1abOpaTOpPHBIX PaboT Mo



http://biblioclub.ru/index.php?page=book&id=494870
http://biblioclub.ru/index.php?page=book&id=494871
http://biblioclub.ru/index.php?page=book&id=208647
http://window.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://teachersclub.ru/uncategorized/geogebra.html
https://dis.ggtu.ru/
https://prosv.ru/
http://www.garant.ru/
http://base.consultant.ru/

JUCLUIIJIMHE,
OCHalleHHasi HA0OPOM PEaKTHBOB U
1a00paTOPHOTO 0O0PYIOBAHHUS;

10. O0y4eHue HHBAJIMIOB U JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 3I0POBBSA

[Ipn HeoOxomumocTH paboyasi MpPOrpaMMa JUCHUIUIMHBI MOXET OBITh aJalTHpPOBAaHA IS
obecrieueHrnss 00Opa30BaTENBLHOTO  TpOIECCa HMHBAIMIOB W JIMI] C  OTPaHUYCHHBIMU
BO3MOXHOCTSIMU 370poBbs. Jljis 3TOro TpedyeTcs: 3asBiI€HHE CTyAEHTa (€ro 3aKOHHOIO
MPEACTABUTENS) U 3aKIIF0OUEHUE TICUX0JIOTO-MeIuKo-Tieaarorundeckoi komuccuu (ITMIIK).

i
ABTOD (COCTaBHUTEINB): oA / /Beicokoc M./

[Iporpamma yTBepkaeHa Ha 3acedaHu KadeIpbl MaTeMaTHKA W 3KOHOMHKH 26.06.2023r.,
npoTokox Ne 8

3aB. kadeapoit Kamenckux H.A.
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1. MHauKaTOPBI JOCTHKEHUS] KOMIeTEeH it

Kon n nHaumeHnoBaHue
KOMIIETEHIINHU

Haunmenopanue HUHAUKATOPAAOCTHIKCHU A KOMIICTCHII NN

NK-2.13naeT:

COBPEMCHHBIC METOAMKH M TEXHOJOTMH OOYYCHHS C MOMOIIBIO
nporpammel GeoGebra

MK-2.2Ymeer:

Hcnonb30BaTh HHCTPYMEHTHI iporpammbl GeoGebra
MK-2.3Baaneer:

OCHOBaMH HcIoJb30Banus mporpammel GeoGebra, neodxonumeivu
JUTSL PEIICHHsI TIeIarOrHYeCKUX, HAYYHO-METONYECKUX U
OpraHH3al[HOHHO-YIPABICHYECKUX 3a1a4

I1K-2
CrniocobeH puMeHsTh
COBPEMCHHBIC MCTOJJUKHU U
TCXHOJIOTUH OpTraHru3alun
00pa3oBaTeIIbHOMI
JACATCIBbHOCTH, TUAaIrHOCTUKHU U
OLICHHBAHUA Ka4CCTBaA
00pa3oBaTeNIbHOTO Mpoliecca
110 pa3INYHbBIM
00pa3zoBaTebHBIM
nporpaMmmam

2. Onucanne nokasaresjied 1 KpuTepyeB OLCHUBAHUS KOMIIETEHIMI HA Pa3JIMYHBIX ITanax
UX (popMHPOBAHMS, ONIUCAHME IIKAJ OLCHUBAHUS.

OneHka ypoBHSI OCBOEHHSI KOMIIETEHIIMI Ha pa3HbIX dTanax ux (GopMHpOBAaHUS MPOBOJIUTCS Ha
ocHOBe U depeHIIMPOBAHHOIO KOHTPOJS KaXKAOrO TOKa3aTeNis KOMIIETEHIIMHM B paMKax
OLICHOYHBIX CpeACTB, NpHBeAcHHBIX B POC.

Onenka «OTIMYHOY», «XOPOWIO», «3aY4TEHO»COOTBETCTBYET MOBBIIMIEHHOMY YPOBHIO OCBOCHUS
KOMIETEHIIMM  COTJIaCHO  KPUTEpPHsM  OLEHMBAHUSA, NPUBEIACHHBIX B  Tabmule K
COOTBETCTBYIOIIEMY OLIEHOYHOMY CPEICTBY

OneHka «YIOBIETBOPUTENIBHO», «3a4TEHO»COOTBETCTBYET 0a30BOMY YPOBHIO OCBOEHHUS
KOMIETEHIIMM  COTJIaCHO  KPUTEpPHsM  OLCHMBAHUS, NPUBEJCHHBIX B  Taduuue K
COOTBETCTBYIOIIEMY OLIEHOYHOMY CPEICTBY

Onenka «HeynoierBoputeabHO», «He 3a4TeH0» COOTBETCTBYET MTOKA3ATEII0 «KOMIICTCHIIUS HE
OCBOCHa»

Ne HanmenoBanu Kpatkas IIpencrasne
I/ | € OLEHOYHOI'o XapaKTEepPUCTUKA HHE Kputepun oneHuBanus
cpencTaa OLICHOYHOT' O OLICHOYHOT O
cpencraa CpencTBa B
hoHOe
OyeHnounvle cpedcmea 0iist nNpo8eOdeHUs. MeKYUe20 KOHMPOJisl
1. | Ompoc ®opma paboTsI, Bonpocer k Onenka «Omauyroy: IPOJEMOHCTPHPOBAHEI
KOTOpAasi MO3BOJIAET onpocy npenroaaraeMbple OTBETHL; IPaBHIFHO UCIIONB30BaH
(mokasarenb OLIEHUTH KPYT030p, aNToOpuUTM 0OOCHOBAHUH BO BPEMS PACCYKICHUI;
KOMIICTCHIMHA | yveHHe JIOTHICCKU €CTh JIOTHKA PACCYIKICHHI.
«YMenue») TTOCTPOUTH OTBET, OteHka «Xopouto»: IPOAEMOHCTPUPOBAHBI
YMEHUE nperoaaraeMbple OTBETHI; €CTh JIOTHKA
MIPOAEMOHCTPHPOBATH paccyXIeHHuii, HO HETOYHO HCIIONb30BaH ajrOPUTM
MOHOJIOTHYECKYIOpPEUb 000CHOBaHUH BO BPEMS PaCCyKICHHA.
¥ MHBIE Orerka «YoosnemsopumenbHo».
KOMMYHHUKaTHUBHBIE NPOIEMOHCTPHPOBAHBI MTPEANoNaraeMble OTBETHI, HO

HaBBIKH. Y CTHEIA
orpoc obmaaaer

HCTIPABUJIBHO MCITIOJIB30BAaH AJITOPUTM 000CHOBaHHUI
BO BpEMsA paCC}’)K,HeHPIﬁ; OTCYTCTBYCT JIOI'IKa

OONBIIIMHU paccyKIaeHUi.

BO3MOXXHOCTSIMH Ornenka «HeydosiemeopumenbHoy: OTBETHI HE
BOCIIMTATEIILHOT'O MPEJICTaBIICHBI.

BO3JICHCTBUA,
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co3Z1aBas yCJIOBUA

JUsiHEe(h OpMaILHOTO
00IIeHUsL.
IMpaktnueck | HampasieHo Ha IIpaktnueck | Ouenka «Omauuno»: IPOJEMOHCTPUPOBAHO
ue 3aaHus OBJIaJleHHe ve 3a/laHus CBOOOIHOE BJIaICHHE MPOQECCHOHATHHO-
METOlaMH U MOHSTUITHBIM aNNapaToM, BiIaJeHHe METOIaMU
(mokazarenb METOINKAMHU METOAMKAMH JUCHMILINHEL TToka3aHbl ClIOCOOHOCTH
KOMIICTEHIHMU | p3ygaeMoid CaMOCTOSITEIILHOTO MBIIIIEHHS, TBOPYECKOMN
«Bnanenune») JUCLIATIIUHEL. aKTUBHOCTH.
OrneHka «Xopouto»: IPOAEMOHCTPUPOBAHO BJIaJICHUE
npoheccHOHALHO-TIOHATHHHBIM aIapaToM, IpH
NPUMEHEHNH METO/IOB U METOANK JAWCIIUILTNHEI
HEe3HAYHUTeIbHbIE HETOYHOCTH, OKa3aHbI
CIOCOOHOCTH CaMOCTOSTENBHOTO MBIIIUICHHS,
TBOPYECKOI aKTHBHOCTH.
OreHka « YoosnemeopumenbHo.
MPOJIEMOHCTPHPOBAHO BIIaIcHHE PO ECCHOHATIBHO-
TIOHATHITHBIM anMapaToM Ha HU3KOM YPOBHE,
JIOITYCKAFOTCS OIIMOKHY TIPH MPUMEHEHUH METOJIOB U
METOJMK JTUCIUIUIMHBI.
Ouenka «HeyoosnemeopumenbHo». He
MPOJIEMOHCTPHPOBAHO BlIaZIeHHE PO ECCHOHATIBHO-
MOHSITUHHBIM arnmnapaTroM, ME€TogaM1 U METOJMKaAMH
JUCIUTIIINHBL.
Joxnan Pacmupennoe Temartuka OrneHka «Omauuno».10Ka3aHO yMeHne
MHCBMEHHOE HIIH JIOKJI10B KpHUTHYEeCKOro aHanu3a nadopmanuu. Tema
(mokazarenb yCTHOE COoOOIIeHHE aKTyallbHa, CoJiep)KaHHe COOTBETCTBYET 3asBJICHHOU
KOMIIETEHIIMH | HA OCHOBE TeMe, TeMa MOJHOCTBIO PACKPBITa, IPOBEICHO
«YMeHue») COBOKYITHOCTH paHee paccMOTpPEHUE IUCKYCCHOHHBIX BOIIPOCOB 110
OIyOJIMKOBaHHBIX npobiieMe, COMOCTaBICHbI PA3JIMUHbIE TOUKH 3PEHUS
UCCIIEI0BATENbCKUX, 10 pacCMaTPUBAEMOMY BOIIPOCY, SI3BIK H3JI0KEHUS
Hay4HBIX pador, HayueH, COOII0aeTCsl JOTHYHOCTD U
U3JI0KCHUE TMIOCIIEI0BATENLHOCTh B U3JIOKEHUU MaTepHala,
pe3yNbTaToB HCIIOJIb30BaHbl HOBEHILINE HCTOYHUKH 110 Tpodiieme,
NPOBEIEHHBIX BBIBOJIOB Y€TKHE, O(OpMIICHHE PaOOTHI
HCCIIEeJOBaHUH, COOTBETCTBYET MPEABSBIACMbIM TPEOOBAHHSAM.
9KCIIEPUMEHTOB U Onenka «Xopouto».1oKa3aHO YMEHHE KPUTHIECKOTO
pa3paboToK Mo aHanu3a uHdopmanuu. Tema akTyajbHa,
COOTBETCTBYIOIIEH COZIEp’KaHUE COOTBETCTBYET 3asIBIICHHOM TEMe, SI3BIK
OTPaciIy Hay4HBIX W3JI0KCHUSI Hay4€eH, 3asBIICHHAs TEMa PacKpbITa
3HaHUH, UMEIOIIIX HEJJOCTaTOYHO MOJHO, OTCYTCTBYIOT HOBEHIIINE
3HaYEHHE IS JUTEpaTypHbIE HCTOYHUKH 110 TIpodieme, npu
TEOPHH HAYKH U oopmieHnu pabOTH IMEIOTCS HEOUETHI.
MIPaKTHYECKOTO Onenka «YooeremseopumenbHo». He TTIOKA3aHO
TIPUMEHCHHS. YMEHHE KPUTHIECKOTO aHaIn3a HH(POPMAIIH.
Coneprxanne paOOTHI HE B IIOTHON Mepe
COOTBETCTBYET 3asBJICHHOM TEMe, TeMa PAaCKphITa
HEJJOCTATOYHO OJTHO, UCIIONb30BaHO HEOOIBIIIOE
KOJIMYECTBO HAYYHBIX HCTOYHUKOB, HApYIICHA
JIOTUYHOCTP U TIOCIIEOBATENbHOCTD B U3JIOKECHUH
MaTepuana, mpu opopMIeHUH paboTHl UMEIOTCS
HEJI0YETHI.
Ornenka «HeydosiemeopumenbHo»: COIEpKaHUE
paboThl HE COOTBETCTBYET 3asIBICHHON TEME,
coziepkaHne paboThl H3JIOKEHO HE HAYUHBIM CTHIIEM,
MaTepHal M3JI0KEH HErpaMOTHO, 0e3 TIOrnIecKon
MIOCIIEIOBATEIIEHOCTH, TIPH OPOPMIICHUH PaOOTHI
MMEIOTCS TPyObIe HEJIOYETHI.
Kontponsna | HampaBneHo Ha koHTponbHa | - 0T 90% no 100% - oTanuHO.
s1 pa6ora OBJIAJIeHHE s pabota - o1 70% 10 89,9% - xopo1o;
METOAAMH 1 - ot 50% 110 69,9% - yIOBIETBOPUTENHHO;
(mokazarens METOJIMKaMH

- 0T 0 10 49,9 % BEITOTHEHHBIX 3aJaHUIH —
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KOMIICTCHIINH I/I3y‘laeMOI\/’I HCYAOBJICTBOPUTCIBHO
((BJ'IaI[CHI/IC») JUCHUITIIINHBI.

Oyenounvle cpedcmea 0Jist NPOBeOeHUs RPOMEICYMOUHOU AMmeCcmayuy

1.

3aver KouTponbaoe Bormpocsr k «3aumeHno»:
MEpOIIpUsITHE, 3auery 3HaHMe TEOPHHU BOIPOCa, MOHITHITHO-
KOTOpOE TIPOBOIHTCS TEPMHHOJIOTMYECKOT0 armnapara AUCHUILIHHBI
10 OKOHYaHUH (cocraB u conmeprkaHue TOHATHH, UX CBA3EH MEXIY
H3Yy4eHUs co0oif, uX cucremy);
JICIUTUIAHBL. yMeHHe aHAIM3HPOBATh NPOOJIEMY, COIEpKATEIbHO

U CTWJINCTHYCCKH TPAMOTHO M3JIaraTh CYTh BOIPOCA;
BJIAJIeHHE aHATUTUYECKUM CIIOCOOOM H3JIOKEHHUS
BOIPOCA, HABBIKAMH apryMEHTAITUH.

«He 3aumeno»:

3HAHHUE BOIPOCa HA YPOBHE OCHOBHBIX MOHATHIA;
YMEeHHe BBIICIUTh T1aBHOE, CHOPMYIUPOBATH
BBIBOIBI HE TIPOJIEMOHCTPUPOBAHO;

BJIaJIeHHE HABBIKAMHU apTyYMEHTAILIUU HE
MPOJIEMOHCTPUPOBAHO.

3. TunoBble KOHTPOJIbHBIE 3aJaHUs W/WJIU MHbIe MaTepPUaJibl JJsi NPOBedeHUs TEKYIIEero
KOHTPOJI 3HAHUWIL,IIPOMEKYTOYHOM AaTTECTALMHM, He0OXOAMMble ISl OUEHKH 3HAHMH,
YMeHUii, HaBBIKOB HW/MJM  ONbITA JAeATEJbHOCTH, XaPAKTEPU3YIOIMX  ITAMNbI
¢dopmMupoBaHUs KOMIIETEHUMI B Ipollecce 0CBOCHUS 00pPa30BaTeIbHON NPOrPAMMBI.

3ananus AJ151 NpPoBeleHUs TEKYIIero KOHTPOJIsl 3HAHUM

IIpakTuyeckue 3a1aHus

1. 3amaua. Tpeyronpuuk ABC 3aman toukamu: A(9;-5), B(—7;-8), C(-5;-2). C momorisio
nporpammbl GeoGebra HeoO6xoaMMO:

1) HaiiTH MepUMETp TPEYTOJbHUKA;

2) HaliTH YpaBHEHUsI CTOPOH TPEYroJIbHUKA;

3) HaiiTu ypaBHEHUE MeauaHbl AM,

4) HailTk ypaBHEeHUE BHICOTHI BH;

5) HaliTH ypaBHEHHE MPSIMOM, MPOXOIAIICH yepe3 BepiuHy A napamienbHo crtopone BC;

6) HalTH pagyCc OITMCAHHON OKPYKHOCTH.
2. Bam mpeacrouT mOATrOTOBUTH JIUAAKTHYECKHE MaTepualbl K ypoky "[lomoOwme
TPeyrojbHUKOB" ¢ moMoOIIbl0 Tmporpammbl  GeoGebra. Onwuimmre BO3MOXKHOCTH —JaHHOUN
MpOrpaMMbl TpPU MOATOTOBKE TUAAKTHUECKOTO MaTepuaina, (parMeHThl ypoKa, B KOTOpHIE
BKJIIOUAIOTCSL JTAHHBIC NUJAKTHYECKHE MaTepUabl, NEHCTBUSI YUUTENS U YYCHHKOB BO BpeMs
pabotel B GeoGebra.
3. Pa3paboraiite (mombepute) 3amaHusi K YPOKYy TeoMeTpuu (CTepeoMeTpusi) H3 pasjeia
"JIBrkeHue", pemaemblie ¢ moMoIkso cepruca GeoGebra.
4. PazpaOoraiite (momdepute) 3aJaHus K YpOKY reoMeTpuu (CTepeoMeTpusi) u3 pasjena:
"O6bembl Ten", pelraemMble ¢ moMolibio cepeuca GeoGebra.
5. [Ipennoxute TeMy U3 Kypca reomeTpuu 7-9 kiacca, B KOTOPOH 11e71eco00pa3HO UCTIOIb30BaTh
JTUIaKTUYECKWe MaTepHalbl, CO3JaHHBbIe ¢ MoMOoIlIpl0 uHCTpymeHTa '"llomsyHok" cepBuca
GeoGebra. Omnuimre MOpPOLEAYPY CO3MAaHUS KOHKPETHBIX MATEPUATOB W BO3MOXKHOCTH
WCIOJIb30BaHUs B BEIOpDAaHHOU TEMe.

Bonpocsl k onpocy
1. Pacckaxure o BO3MOKHOCTH nporpammbl GeoGebra A HIUTIOCTpaliy TEOPEM IIKOIBHOTO
Kypca Fr€eOMETpHH.
2. Onummre HHCTpYMEHTHl KaTeropuu “JIBmwkenue" :mHcTpymeHT 'llepememats" wu
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UHCTpYMEHT" [[BU’KeHNE OTHOCUTEIIBHO TOUKH .

3. Onummute padoty ¢ uHcTpymerntamu "Touka", "Touka Ha oObekre", "[Ipukpenuts/CHATH
touky", "Ilepeceuenne", "Cepenuna wnu nentp", "KommuekcHoe uucio".

4. Omumure paboty ¢ uncrpymentamu "[lpsmas”, "Otpe3ok”, "OTpe3ok ¢ PUKCHPOBAHHON
mmaHOU", "JIyua", "Jlomannas", "Bekrop", "OTnoxuts BekTop".

5. Onmmute paboty c¢ umHCTpyMeHTamu "llepnengukymspHas npsmas', "llapamiensHas
npsivas”, "Cepenunnblil nepnenaukynsap”, "buccekrpuca yria", "Kacarenpnas", "[lonspa win
muametp", "Anpockumarus'.

6. Onwumwure paboty ¢ uHCTpyMeHTaMu "MHoroyroiasHuk", "[IpaBuibHbI MHOTOYTOJIBHUK",
"XecTkuit MHOrOYrojapHUK", "BEeKTOPHbIII MHOTOYTOJIbHUK".

7. Onumute padoty ¢ uHCTpyMeHTaMu "OKPYKHOCTB 10 IeHTpY U Touke", "OKpyKHOCTh IO
ueHTpy u paauycy", "Hupkyns", "OxpyxHocTh 10 TpeM ToukaM", "IlomyokpyXHOCTH 1O IBYM
toukam", "Jlyra mo ueHtpy u asyMm toukam", "Jlyra mo tpem Toukam", "CekTop mo LEHTPY IO
nByM Toukam", "CekTop 1o TpeMm Toukam".

8 . Onumure padoty ¢ uHcTpyMmentamu "Dmurnc”, "['unepbona”, "Ilapadona", "Konuka no
MATH TOYKaM".

9. Onumre padoty ¢ uHCcTpyMeHTamu "Yron", "Yron ¢ 3aganHoi Bennunnoi", "Paccrosnue
niv maHA", "[lnomane", "Haknon npsimoit”, "Co3gaTte criucok".

10. . Onummute paboty ¢ HHCTpyMeHTaMu "OTpakeHne OTHOCUTEIRHO mpsmMoit”,"OTpaxkeHue
OTHOCHUTENBHO TOUYKH'", "OTpaxeHne OTHOCUTENIBHO OKpykHOcTH", "lloBOpOT BOKpyr TOUYkKH",
"[TapamiensHbIi IepeHOC 10 BeKTOpy", "['OMOTETHS, OTHOCUTEIBHO TOUKH '

11. Onummute paboty ¢ uHcTpyMeHTamu "Tekct", "M3o00paxkenne", "Kapangam", "durypa ot
pyku", "OtHomenue o0bekToB", "MccnenoBarens pyHkuun".

12. Onmmute padoty ¢ uactpymerTamu "llomynox", "®@naxok", "Krnonka", "OxHo BBOIA".

13. Ommmure padotry ¢ wuHCTpyMmMeHTamu '"llepemectuts deprex", "YBenuuuTs',
"VMmenpmuth", "Ilokazats/ckpeiTh 00bekT", "Komposats ctuis", "Y nanute".

14. Onmmmre padoty ¢ UHCTpyMeHTaMu ' 'OKPY>KHOCTH 1O Touke U ocu", "OKpYyKHOCTh C
LIEHTPOM, PaJUyCOM U HaIlpaBJieHUEM "

15. Onummmre padoty ¢ uactpymentamu "[lnockocts yepe3 3 touku", "llepnenauxynspHas
mwiockocTs" , "[lapannenbHas mIOoCKoCTh".

16. Omummre padoty ¢ mHcTpymeHTamu "llupammma","TIpuzma", "Konyc", "umunmp",
"Terpasrap", " Ky6", "Oxkrasap", "MUkocarap", "lonekasmp".

17. Onummure padboTy ¢ mHCTpyMeHTamu 'Pa3péprka”, "Bpamars 0ObEKT BOKPYr TOYKH',
"[TapamiensHBIN IEPEHOC 110 BEKTOPY' .

KonTpoasHnasi padora
1. Haiinure 'MT neHTpoB OKpYKHOCTEH, MPOXOIAIINX YEPE3 ABE JAHHBIE TOUKH

[ Copeamonih nepnesmcympach » » H [Py ||
®aitn Mpaska Bua Hactpoilkn WHCTpyMenTs! OkHo Cnpaska BowTw...

— : = = =
L ALY P OUO Ll N a8cf 222 3>
» MNaxens obvexTos X/ ¥ MonorHo X
Touxa [[(acy
® A=(-2,2)
® B:=(62)

Beoa:

2. Ins nanHOTOOCTpOyrospHOoro TpeyroiasHuka ABC nocrporite Boicory CH
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©aiin Mpaska Bua HacTporks WHCTPyMeHTL! OkHo Cnpaska

DR P NEE
» Naxens 06wekTOB: ¥ MNONOTHO

Otpesck [_‘ AC~
® a=539

TpeyronsHHK
@ wmHoroyronbHUK1

BoiTy...

[

3. Jns manHOW OKpyx)HOCTH ¢ IleHTpoM O W JaHHOHW TOYKO# P, Haxojsmiedcss BHyTpH 3TOU
OKPYKHOCTH, TIOCTPOMTE OKPYKHOCTh C HEHTPOM P, KacarommMcest JaHHON OKPYKHOCTH

=)

€7 Oxpymrocn2ggb T
®aiin Mpaeka Bua Hactpoitkn MHcTpymeHrTsl OxHo Cnpaeka
lA>elo]4ld=] ]
» Maxens o6bekTosl ¥ MonorHo
Kowuxa [_‘ ACY
®c:(x+1)p+(y-3 1
Touka
| ®0=(4,3
® P=(1,3)
Bsoa:
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4. TTocTpoiiTe EHTP CHUMMETPHUH, TTPH KOTOPOM TpeyrobHUK ABC mepexoauT B TpeyroJbHUK
A'B'C'

DREEFERANER
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5. IlocTpoiiTe ¢ MOMOIIBIO TPOrPAMMBI
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14.

15.

0.
1.
12.
13.

» Monotko 3D (=]

TemaTuka 10KJIa10B
OCo0EHHOCTH TUIAKTUYECKOU CTPYKTYPHI KOMIIBIOTEPHBIX YPOKOB
CaHHuTapHO-TUTHEHUYECKHE TPEOOBAHUS K OpraHu3aiuu paboThl B
KOMIIBIOTEPHOMKJIIACCE
dopmMupoBaHUE reOMETPUUYECKIX MOHATHI Ha OCHOBE IMHAMUYECKOTO MOJECTUPOBAHUS
peanbHBIX 00BEKTOB
OO0yueHune 10Ka3aTebCTBY C UCIIOIB30BAHUEM MHTEPAKTUBHON r€OMETPHUIECKON CPEIbI
[TocTpoeHus B MHTEPaKTUBHON T€OMETPUUECKOM cpefie: 00y4IeHHE TTOCTAHOBKE U
PELICHUIO 3a/1a4
Pemenne MHOroBaprMaHTHBIX 33]1a4 C UCIOJIb30BAHNEM MHTEPAKTHBHONTEOMETPUYECKOM
cpenbl «GeoGebray

3ananus AJ151 NpoBeleHUs IPOMEKYTOYHOM aTTecTAlMHU
Bonpocsl k 3a4ety

[TocTpoeHne AMHAMUYECKUX YePTEKEI

Co31aHne TMHAMUYECKHX TEKCTOB

Co3nanue TabuuI 3KCIIEPUMEHTAIBHBIX TaHHBIX

WuTepnperanys JaHHBIX U ONMCAaHUE CBOMCTB

Co31aHne HOBBIX MHCTPYMEHTOB

Co3naHue aHMMAaIUK

Hmnopt u 3xkcnopt uHGOpMaLuu

Hmnopt rpadudeckoit nHpopmanuu

Okcnopt rpaduyeckoit HHGopMauK

Opranuzanus 00y4eHus: TeOMETPUM C KOMITBIOTEPHOM MOIEPIKKOM
KomnbroTepHbIi ypoK reoMeTpun

OcCo0GeHHOCTH AUTAKTHUECKONW CTPYKTYpPhl KOMIIBIOTEPHBIX YPOKOB
CaHUTapHO-TUTHEHUYECKHE TPeOOBaHUS K OpraHu3aluu paboThl B
KOMIIBIOTEpPHOMKJIacce

[IpueMsbl HCHOIB30BAHUS HHTEPAKTUBHBIX T€OMETPUUECKUX CPEJICTB B
00y4EeHUUTE€OMETPHH

®opMHUpOBaHUE FEOMETPUUECKUX MOHATUH Ha OCHOBE TUHAMUYECKOTOMOIETUPOBAHUS
peabHBIX 0OBEKTOB
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16. OOyueHue n0Ka3aTeabCTBY C UCIIOIH30BAHUEM HHTEPAKTUBHON T€OMETPHUECKONCPE b

17. TlocTpoeHHs B MHTEPAKTHUBHOM reOMETPUUECKOi cpeie: 00ydeHue MOCTaHOBKE
HPELICHUIO 3a/1a4

18. Pemenne MHOTOBapUAHTHBIX 33/1a4 C UCIIOJIL30BAHNEM WHTEPAKTHUBHONUTCOMETPUUECKOM
cpensl GeoGebra
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CxeMa COOTBETCTBHA THIIOBBIX KOHTPOJIbHBIX 3aJaHUH M OlleHMBaeMbIX 3HaHHﬁ, yMeHHﬁ,
HAaBbIKOB U (H.J'IH) OonbITa I€ATCJILHOCTH, XaPAKTCPUIYIOIIUX ITAIIbI (l)OpMHpOBaHI/IH

KOMIIeTeHIH i
Kon 1 Haumenosanue HaumenoBanune TunoBoe KOHTPOJILHOE 3a/TaHHE
KOMIIETCHIIN N WHIUKATOPaJIOCTHKE
HUS
KOMIIETEHIUN

ITK-2Croco6en IK-2.1 Bompocs k 3aueTy, BOPOCH! K OMPOCy
MIPUMCHSITH
COBPEMEHHBIE [IK-2.2 Bompocsr k 3auety
METOIUKHU U Temaruka J0KIa/10B
TEXHOJIOTUN I1K-2.3 Bomnpocs! k 3auety
OpraHM3aluu KontpospHast paboTa, mpakKTHYECKUE
00pazoBaTebHON 3a/1aHUsA

NeSITEeTbHOCTH,
JMAarHOCTUKH U
OIICHUBAHMsI Ka4eCcTBa
00pazoBaTeIbHOTO
nporiecca 1mo
pa3IMYHBIM
00pa3oBaTeIIbHBIM
porpaMmam
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