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Mporpamma ancumnnvHbl "icnonb3oBaHre MaTemMaTM4eckoro MoAenMpoBaHns B aIeMEHTapHON 1 Bbicluen maTemaTuke"; 44.03.05
Meparornyeckoe obpasoBaHue (C ABYMSI MPOGUNAMI NMOArOTOBKM); AOLEHT, K.H. HeboTapesa 3.B.

MporpamMmy ancumnnnHbl paspaboTan(a)(n) ooueHT, K.H. YeboTapesa 3.B. kadheapa Bbicliel
MaTemMaTuKn 1 MaTeMaTM4yeckoro MoAeIMpoBaHnsa OTaeNeHne negarornieckoro obpasosanHuns ,
Elvira.Chebotareva@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

- N3yYeHNe acnekToB NPUMEHEHNSI CUCTEM KOMMbIOTEPHON MateMaTtkm Npu 0byYeHnn anemMeHTapHo
anrebpe, reoMmeTpun N Hayanam MaTeMaTUYeCKOro aHann3a B pamkax WKOMbHOro Kypca MaTteMaTuku;

- OCBOEHME NPUHUMUMOB U METOLOB OPraHM3aUmm KOMMbIOTEPHOrO 3KCNeprMeHTa npu oby4yeHmm
aneMeHTapHo anrebpe, reoMeTpmmn 1 Hadanam MaTemMaT4eckoro aHanmaa.

2. MecTo OUCLMNMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yuebHas aucumnnmHa BkntodeHa B pasgen " 51.B.[0B.17 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBatenbHoi nporpammbl 44.03.05 Meparornyeckoe obpasoBaHue (C AByMS NPOGOUIAMU
MNOAroTOBKWM) U OTHOCMTCS K aucuunanHam no Beibopy. OcBanBaeTcs Ha 5 kypce, 9 cemecTp.

OducumnnuHa OEMOHCTPUPYET KaknMm o6pa30M KOMIMbIOTEPHbIE MOLENN a6CTpaKTHbIX
mMateMatTn4eckmnx 06'beKTOB, CO30aHHble C NMOMOLLbIO CNCTEM KOMI'IbIOTGpHOI7I mMareMaTtuku, MoryTt
NPUMEHATBCA NPUN N3y4HEeHNN MaTeMaTUHEeCKNX OUCUUNNNH B WKONeE.

Lnsi ycnewHoro 0CBOEHUS ANCUMMANHBI HEOBXOAUMBI:

- 3HaHWe OCHOB 31IEMEHTAPHOW 1 BbICWEN MaTemMaTuku,

- 6a30Bble NPeaCTaBNEeHNs 0 Ha3HAYeHNN N OYHKLMOHASbHbBIX BO3MOXHOCTSAX CUCTEM
KOMMbIOTEPHON MaTEMATUKM.

MpenwecTeyOWMMM 019 OAHHOW OUCUMMNVHBI SBASIOTCS cneayowme AUCUNNINHDIL

- "BBeeHne B MaTeMaTU4eCcKoe MoaenmpoBaHme”,

- "Anrebpa",

- "AHanuTnyeckas reomeTpus”,

- "Marematmyeckuin aHanuns".

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

Pacwuucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL MU

CrK-2 NPUMeHsaeT 3HaHNSA TeopeTN4ecKorm NHQopMaTUKN,
(npodpbeccmoHanbHble doyHOaMeHTanbHOM N NpUKNagHonm MmaTtemMatukn Ons aHanusa u
KOMreTeHuun) CUHTE3a MHJPOPMALIMOHHbBIX CUCTEM U NPOLIECCOB
CrK-3 NPUMEHSET MeTOAbl OOy4eHUS MaTeEMaTUYECKOMY U
(NPOchecCMoHanbHbIe anropMTMUYECKOMY MOLENNPOBAHMIO y4EOHbIX 3aa4a4 Hay4YHO-
KOMNETEHLIN) TEXHNYECKOro, 9KOHOMMYECKOro XapakTepa B y4ebHOM

npouecce
CIK-4 cnocobeH Mcnonb3oBaTh MaTeMaTMYeCcKuii annapar,

MeT rMI0 NPOrpPaMMNPOBaHNS U COBPEMEHHDI
(MpocpeccoHanbHbie Kgmﬁgglz H}gleggxz%normpv? u?‘m emggmgen eaKTVI'-eIeCKI/IX 3apay
KOMreTeHuunn) P P P

nony4YeHus, xpaHeHuns, 0bpaboTkn 1 nepenayn NHopMaLunn
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Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
CHK-6 yMEeT aHann3npoBaTb 1 NPOBOAUTL KBANMGULNPOBAHHYIO
(NPOCDECCMOHANbHBIE 9KCMEPTHYIO OLIEHKY Ka4yecTBa 3NekTPOHHbIX 06pa3oBaTebHbIX
KOMNETEHLN) PECYPCOB 1 NPOrpamMMHO- TEXHONOMMYECKOro obecneyeHns ons
NX BHELPEHNS B y4ebHO-06pa3oBaTenbHbIi NpoLecc
ClK-7 yMeT co3[aBaTb MOLENIN OCHOBHbIX 0O bEKTOB U3YHEHNS
(NpodpeccmoHanbHble €CTeCTBEHHOHAY4HbIX AUCUMMIVH 1 peann3oBbiBaTb X B
KOMMEeTeHLMN) KOMMbIOTEPHbIX MOLENSAX

B pesynbTate 0CBOEHUSI AMCLMMINHBI CTYAEHT:
4. NONXEeH JEeMOHCTPMPOBaTb CMNOCOOHOCTb M FOTOBHOCTb:

- NPUMEHATb KOMMbIOTEPHbIE TEXHONOIrM 0715 CONMPOBOXOEHNA 06y'-|eH|/|9| ancunnnmnHam
mMareMatn4eckoro umkna,

- cO30aBaTb C MOMOLLbIO CUCTEM KOMMbIOTEPHON MaTEMATUKN 1EMOHCTPALMOHHbIE MHTEPAKTMBHbIE
y4yebHble MaTepmanbl Ha OCHOBE KOMMbIOTEPHbIX Mofene 06 beKTOB U3ydYeHns anrebpbl v
reomMeTpuu,

- NPUMEHSITb TEXHOMOTMU NCMOJTb30BaHNS KOMMbIOTEPHOI0 3KCMNeprMeHTa B y4ebHOM npoLecce.

4. CTpyKkTypa U cogepXxaHvue OUCLUMNIUHBI MOAYNS
Obuwas Tpya0eEMKOCTb AUCLMMNIIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 9 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMNycKa K 3ayeTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNnbHO" (YOO0B.);

54 6anna n MeHee - "HeyOoBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucUUnIMHe/ MOAYNIO
TemaTtnyeckuu nnaH gucuUnNauHbI/Moayns

Buabl n yachbl
Pasgen ayauTopHOM paborThbl,
Hepens MX TPy R0EMKOCTb Tekywume coopmbl
N D‘"Kn"g:;,’:_:’;"b'/ cewlechceM'fze"crpa (B yacax) Y(L:mpxap
Nexumn MpakTnueckuelllaboparopHble
3aHATUA paborbl

Tema 1. Ponb

MatemMaTmnyeckoro u lNMncbMeHHoEe
1. KOMMNbKOTEPHOI o 9 6 0 6 JoMallHee

MoOennpoBaHus B 3agaHue

obpasoBaTe/lbHOM

npovecce.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yachbl
Pasgmen ayauTopHoOW paboTbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
'D'"Kn""')':lr;;}:;”b'/ Ce"'echceM‘c;'crpa (B yacax) \ll(ompgt:mp
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 2. MeToguka KoHTponbHas
NCrnonb3oBaHUs pabora
KOMMbIOTEPHBIX [MncbMeHHoe
.|Monenei npu n3yveHunn 9 6 0 6 noMauHee
SNeMeHTapHOM
o 3apaHve
reoMeTpuu B CpeaHen
wkone.
Tema 3. MeTtoavnka lMncbMeHHoe
NCnonb30BaHUA nomMawHee
KOMMbOTEPHbIX 9 6 0 6 3apaHve
‘IMooenen npu n3yveHunn KoHTponbHas
3N1eMEHTapHOWA pabota
mMaremMaTukKu.
Tema 4. MeToguka MCbMeHHoe
Ncnonb3oBaHUs oMalIHee
.|KOMMbIOTEPHbIX 9 0 0 6 gauaHVle
MoJenen npu N3y4yeHum
anrebpbi.
Tema 5. MeToguka KoHTponbHas
NCNONb30BaHNS paboTta
|KOMMblOTEPHbIX 9 0 0 6 [MncbMeHHoe
Monenen npu N3y4eHum nomauwHee
OCHOB aHanMTUYEeCKOM 3anaHve
reomMeTpun.
Tema 6. MeToguka KoHTponbHas
NCnonb3oBaHUs paboTta
|KOMMbIOTEPHbIX 9 0 0 6 [MncbMeHHoe
MoJenen nNpu N3y4yeHum nomMauHee
MaremMatmnyeckoro 3apaHve
aHanusa.
Tema . NTorosas 9 0 0 0 OK3aMeH
" |dopma KoHTpONA
Wtoro 18 0 36

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. Ponb MaTeMaTMyeckoro u KOMMNbTEPHOro MOAEeNMPOBaHNS B o6pa3oBaTesibHOM
npouecce.

JIeKLMOHHOe 3aHsitne (6 4yaca(oB)):

1.BO3MOXHOCTU 1 acnekTbl MPUMEHEHNSI CUCTEM KOMMbIOTEPHON MaTemMaTuky B y4ebHOM npouecce.
2. OpraHmsaums KOMMbIOTEPHOrO 3KCNEPUMEHTA Ha ypoKax ANUCLMMINH MaTeMatnyeckoro umkna. 3.
Ha3HauyeHune n doyHKUMOHanbHble BO3MOXHOCTM cuctembl GeoGebra.

naboparopHas pabora (6 4aca(oB)):

1. 3HaKOMCTBO C BO3MOXHOCTSIMU cucteMbl GeoGebra. 2. [ocTpoeHe reoMeTpryeckmx 06 bekToB ¢
nomouwbto GeoGebra. 3. CosnaHune aHnmaumii ¢ nomouwbto GeoGebra.

Tema 2. MeToauKa UCNoNb30BaHMA KOMMbIOTEPHbIX MOAeNen Npyu U3y4yeHMn aneMeHTapHoON
reoMeTpun B CpeaHen LKone.

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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1. ACNeKTbl NPUMEHEHMNS KOMMNbIOTEPHBIX MOAENEN NPY U3YHEeHUN NnaHuMeTpum. 2. ACnekTbl
NPUMEHEHNS KOMMbIOTEPHbBIX MOAENEN Npu n3y4yeHnn ctepeomeTpum. 3. Peannsaums
9BPUCTMYECKOrO NOAX0Aa K PELIEHUIO reoMeTpnyeckux 3agay ¢ nomouwpio GeoGebra.

naboparopHas pabora (6 4aca(oB)):

1. MogenvnpoBaHve 3aay Ha NOCTPOEHMNE C NMOMOLLbIO LIMPKYNS U NUHERKN. 2. ACNEKTbl NMPUMEHEHUS!
KOMMbIOTEPHbBIX MOJENei Npu n3y4yeHnn nnaHuMeTpumn n ctepeomeTpumn. 3. CosnaHve n
NPUMEHEHNE UHTEPAKTMBHbBIX KOMMbIOTEPHbLIX MOLENE B Pa3NNYHbIX BUaax y4ebHOW fesiTeNbHOCTU
Ha ypokax reoMeTpum.

Tema 3. MeToauka MCNoO/Ib30BaHUS KOMMNbIOTEPHBIX MOAENeN NPU U3YYEeHUN 3NIeMeHTapHOM
MaTtemaTukm.

JNIeKLMOHHoe 3aHsiTue (6 4aca(oB)):

1. NpyMeHeHe HTEePaKTUBHbIX KOMMbIOTEPHbIX TEXHONOMNIA NP N3YHEHUN MOHATUS COYHKLMN.
[MocTpoeHue rpatpnkoB PyHKUNIA 1 N3yHeHne UxX CBOWCTB C MOMOLLbIO CUCTEM KOMIMbIOTEPHON
maTematukin. 2. Co3gaHne NHTEPaKTUBHBIX KOMMbIOTEPHbLIX MOAENen Ang n3y4eHns n nccnenoBaHns
CBOWCTB OYHKLMIA, MeToAnKa ux npuMmeHeHus. 3. Minnoctpaums noHATUs npenena, npou3BoaHOM 1
NHTEerpana c NOMOLLbIO KOMMNbIOTEPHbIX MOOENEN.

naboparopHas pabora (6 4aca(oB)):

1. MocTpoeHue rpadoukos goyHkLMI ¢ nomolwpbio GeoGebra. 2. Co3gaHne aHUMUPOBaHHbIX U
NHTEPaKTUBHbIX KOMMbIOTEPHbIX MOAENen AN AEMOHCTPaUnn U UCCnenoBaHns CBONCTB (OYHKLMM B
y4ebHOM npouecce, MeToamnka nx npumeHeHns. 3. CosnaHne aHUMUPOBAHHBIX N MHTEPAKTUBHBIX

KOMMbIOTEPHbIX MOAENEN AN U3y4eHnsa noHATUi "npeden”, "nponssogHas” n "vHterpan”, Metoguka
NX NPUMEHEHWS.

Tema 4. MeToaukKa MCNONb30BaHUS KOMMNbIOTEPHBIX MOAeNel NPy U3ydyeHun anrebpbl.
naboparopHas pabora (6 4aca(oB)):

1. [pMMeHeHe NHTePaKTMBHbBIX KOMMbIOTEPHbLIX MOAENER NPU N3YYEHUN OCHOB TEOPUX MaTpUL, 1
onpenenuteneii. NpnMeHeHne CNCTEM KOMMbIOTEPHON MaTeMaTuKn Anas paspaboTky BapnuaHToB
TUNOBbIX 3af4aHNI B Kypce anrebpsbl. 2. MogennposaHme 1 aBToMatm3auuns nowaroBoro peweHms
CUCTEMbI NMMHENHBIX anrebpanyeckux ypasHeHuii metonom Kpamepa. 3-4. MonenvpoBaHue u
aBTOMaTU3auMs NOLAaroBOro peleHns BeluMcneHns obparHom matpuupl. 5-6. MogenuposaHme n
aBTOMaTM3auus nomncka KOopamHaT BeKkTopa B HOBOM basuce.

Tema 5. MeToguka ncnonb3oBaHNSA KOMMbIOTEPHbIX Mogaeneun npu nay4yeHmn oCcHoB
aHanuTN4Yeckowu reomeTpun.

naboparopHas pabora (6 yaca(oB)):

1-2. lNpnMeHeHne NHTepPakTUBHbIX KOMIMbIOTEPHbLIX MO4EeNel nNpu N3y4eHnm OCHOB OCHOB
aHanMTN4eckoi reometpun. NMprMMeHeHNe CMCTEM KOMMbIOTEPHON MaTeMaTkn ons pa3paboTku
BApVaHTOB TUMNOBLIX 3aaHWI B Kypce aHanutudeckon reometpun. 3-4. MonennposaHme v
aBToMaTtM3aums peleHns 3anad Ha onpeneneHne ypaBHeHUM nNpsmMbiX U MNOCKOCTEN,
yOOB/IETBOPSIOWMX 3a0aHHbIM yCnoBmsaM. 5. MogennposaHue n asToMatusauns peweHns 3anay Ha
nccnenoBaHve 1 NOCTPOEHne KPMBbIX BTOPOro nopsaka. 6. MogennposaHve 1 astomarmsauus
pelweHnsa 3a8a4y Ha nccnenosaHne v NoCTpPoeHne NoBepxXHOCTEN BTOPOro nopsaka.

Tema 6. MeToauka ncnonb3oBaHUSA KOMMNbOTEepPHbIX Monenen npn nayyeHun
mMareMmaTnyeckoro aHanaun3aa.

naboparopHasi pabora (6 4aca(oB)):

1. NpyMeHeHe NHTepPaKkTUBHbIX KOMMbIOTEPHbIX MOAENEN NPU N3y4eHNN OCHOB TEOPUN COYHKLIIA
ofHOW nepemeHHon. MogenmposaHue 1 aBToMatn3aLmsa nccnenoBaHnsa PyHKUNA 0OHOM
nepemeHHon. 2-3. VIHTepakTBHble MOLENV Ons N3y4eHns onpeneneHHoro nHTerpana v ero
npunoxeHui. 4. NprMeHeHe MHTEePaKTUBHbIX KOMMbIOTEPHbIX MOAENen Npu N3y4eHnn OCHOB
Teopun PYHKUMIA OBYX nepemMeHHbIX. MooenvposaHve n asToMaTusauns ncecnenosaHns yHKLMM
[BYX NepeMeHHbIX. 5-6. VIHTepakTUBHbIE MOOENN O/ U3YYEHUS KPaTHbIX MHTErpanos 1 nx
NPUNOXEHUN.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)
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Bupbl
Pasnen Cemecr Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:;ﬁ?:;ﬁﬁgz
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 1. Ponb
MaTeEMaTU4eCKoro n
mn

KOMMbIOTEPHOro 9 ﬂgﬂ;ﬂggﬁg 5 nomalwHee
‘IMogennpoBaHns B 3ananms 3agaHue
obpasoBaTe/lbHOM

npouecce.

Tema 2. MeTtoguka

NCMNonb30BaHUSA

KOMMNbIOTEPHbIX noaroToBka lNMncbMeHHoEe
.|Mooenein npu n3ly4yeHmn 9 JoMallHero 2 JomatliHee
9NeMeHTapHomn 3a0aHus 3adaHne
reomMeTpumn B cpenHem

wKone.

Tema 3. MeTtoauka

NCrnonb30BaHUSA

noaroT

KOMMNbIOTEPHbIX 9 KgﬁTOOﬁEEECI)I;I( 5 KoHTponbHas
‘IMmoLenei npu N3y4yeHun aéoEe pabota
aneMeHTapHom P

mMaTeMaTuku.

Tema 4. Metoguka

NCcnonb3oBaHUA noaroToBka lNMncbMeHHOoE
.|KOMMbIOTEPHbIX 9 JoMallHero 4 JomatiHee
mMoZenen npu n3y4eHnu 3ajaHus 3afaHve
anrebpbi.

Tema 5. MeTtoguka noaroToeka MucbmeHHoe
NCMONb30BaHUS JoMauHero 2 nomalwHee
KOMMNbIOTEPHbIX 9 3afaHus 3agaHue
‘IMmogenen npu n3y4yeHnm noaroToBka K

OCHOB aHaNUTNYECKOM KOHTPOMBHOVA 2 Kongoanaﬂ
reoMeTpuu. pabote paborta
Tema 6. MeTtoguka noaroToeka MuncbMeHHoEe
NCMONb30BaHUA JoMauHero 2 nomalHee
KOMMNbIOTEPHbIX 9 3aaHus 3agaHue
‘IMmogenen npu n3y4yeHnm noaroToBka K

MaTeMaTmn4yeckoro KOHTpOJ‘IbHOI7I 2 KOngOJ‘IbHaFI
aHanmaa. paboTe paborta
Ntoro 18

5. O6bpazoBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hopMbl 06yUYeHUs

MoMUMO TpaaMLMOHHbBIX 06pa3oBaTENbHbBIX TEXHONOrMIA NPY NPOBEAEHNMN NEKLMIA 1 NabopaTOpPHbIX
paboT WNPOKO NCMONb3YHTCSH UHOPMALIMOHHO-KOMMYHUKALMOHHbIE TexHonoruu. [ns peanusauum
NHTEPAKTMBHOW OPMbl 0OY4EHNSI MPUMEHSIIOTCS CUCTEMbI KOMMNbIOTEPHOI MaTeMaTukn GeoGebra n
Maple (unu nx aHanoru).

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJIS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Ponb MaTemMaTMyeckoro u KOMNbTEPHOro MOAENNPOBaHNS B o6pa3oBaTesibHOM
npouecce.
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IoMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:
3yyeHre goyHKLMOHaNnbHbIX BO3MOXHOCTen cuctembl GeoGebra.

Tema 2. MeToanka NCnonb3oBaHUSs KOMMbIOTEPHbIX Mogaeneun npu nayyeHmnn SHEMEHTapHOVI
reomeTpum B CpE,IJ,HEI?I LLUKOJ1€e.

[MucbMeHHOe gomaluHee 3afaHue , NpUMepHble BOMPOCH!:
lMocTpoeHmne reoMeTpryecknx 06 beKTOB 1 co3aaHme aHnmauuin ¢ nomowbio GeoGebra.

Tema 3. MeToauka MCnosib30BaHUsI KOMMNbIOTEPHBIX MOAENeN NPy U3YyYEeHUN 3NIeMeHTapHON
mMaremaTukm.

KoHTponbHas pabota , npuMepHble BONPOCHI:

1. Co3patb MHTEPaKTUBHYIO KOMMbIOTEPHYIO MOLENb, UANIOCTPUPYIOWYIO pelleHmne
nnaHumeTpuyeckon 3anayun. "B Tpaneummn ABCD (BC//AD) nnowanp tpeyronbHuka ABC pasHa 10.
Yepes BepwunHy B nposeneHa npsmaa BM, napannenbHas ctopoHe CD. Hangute nnowanb
TpeyronbHuka CDM." 2. NocTpouTb MHTEPaAKTUBHYIO MOLENb, UANIOCTPUPYIOWYO A0Ka3aTenbCTBO
doopMynbl BbIMUCNEHUS ANNHBI OKPYXHOCTMN.

Tema 4. MeToauka Ucnosib3oBaHWUsi KOMMNbIOTEPHbIX MOAENEN NPU U3ydyeHUM anrebpbi.
McbMeHHOe foMalHee 3aiaHne , NPYMepHble BOMpPOChI:
ABTOMaTM3NpoBaHHas paspaboTka KOMMIeKTa TUMOBbIX 3a4aHuWii No Beiclwen anrebpe.

Tema 5. MeToguka ncnonb3oBaHNSA KOMMbIOTEPHbIX Mogaeneun npu nay4yeHmn oCcHoB
aHanuTN4Yeckowu reomeTpun.

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

1. Co3patb UHTEPaKTMBHOE NOCObME, aBTOMATU3NPYHOLEE NMOLArOBOE PELIEHNE CUCTEMbI IMHERHbBIX
ypaBHEHWI A MaTpryHbiM MeToaoM. 2. Co3aaTtb MHTEPAKTUBHOE NOCObUe, aBToOMaTM3npyoLLee
noLaroBoe pelleHne 3agayn nomcka To4Ku, CUMMETPUYHOM OAHHOW TOYKE OTHOCUTENIbHO 3a4aHHOM
npPAMoi.

lMvcbMeHHOe nomaluHee 3afaHue , NpyMMepHble BOMPOCH!:

ABTOMaTM3npoBaHHas paspaboTka KOMMIekTa TMMOBbIX 3a4aHNi N0 aHANMTUYECKO reoMeTpun

Tema 6. MeToauka UCNosib30BaHNA KOMMNbIOTEPHbIX MOAENen NpmM U3yyeHUn maTtemMaTuyeckoro
aHanusa.

KoHTponbHas paboTta , npMMepHble BONPOCHI:

1. Co3nartb MHTEPAKTUBHYIO KOMMbBIOTEPHYIO MOLENDb, UOCTPUPYIOLLYIO BbIYMCIEHME NNoWanm
NOBEPXHOCTM BpalLleHns 2. MocTpouTb MHTEPAKTUBHYIO KOMMBIOTEPHYIO MOLENb, UOCTPUPYIOLLYHO
NOWNCK 9KCTpPeEMyMa COyHKLIMN.

MNMucbMeHHoe AoMaluHee 3aAaHue , NpMMepHbIe BOMPOCHI:

CamocToaTenbHas pa3pa60TKa NMHTEPaKTUBHbIX KOMMNbIOTEPHbIX mMogenen ong uccnenosaHus
CBOWCTB prHKLI,I/IVI. CamocToaTenbHas pa3pa60TKa AHUMNPOBAHHbIX NHTEPAKTUBHbLIX KOMMbIOTEPHbIX

MoZenen ona naydyeHus noHaTnin "npegen”, "nponssogHas” n "nHterpan".
Tema . UToroBasi hopma KOHTpOns

[MpuMepHble BOMPOCHI K 9K3aMeEHY:
Bonpochl k 3a4eTy

1.KOMI'IbIOTeprIe TEXHOJIOrnn, NnpuMeHseMble Onya peweHns 3anad SﬂeMeHTapHOIZ M BbICLIEN
mMateMatuku.

2. [pyMeHeHne cncTeM KOMMbIOTEPHOW MaTemMaTky B yHeOHOM npoLiecce.
3. HasHauyeHune n pyHKUMoHanbHble BO3MOXHOCTU cuctembl GeoGebra.

4. NpumeHeHne GeoGebra ons peweHns 3anay nnaHUMeTpuUn.

5. NMpnmeHeHne GeoGebra ons peweHnsa 3ana4y CTepeomMeTpun.

6. Peannsaunst aBpMCTMYECKOro Noaxona K PeLeHno reoMeTpu4ecknx 3aaad ¢ NoMoLLbio
GeoGebra.

7. I'IpMMeHeHme NHTEePaKTUBHbIX KOMMNbIOTEPHbIX TEXHONOornm NnpWn N3y4eHN NOHATUA CPYHKLINN.
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8. lNocTpoeHune rpadonkoB OYHKUNA N N3YyYEHNE NX CBOMCTB C NMOMOLLbIO CUCTEM KOMMbIOTEPHOM
mMaremaTuku.

9. Co3znaHne MHTepPakTUBHbIX KOMMbIOTEPHbLIX MOAENEN ANS NCCNeaoBaHNs CBONCTB (PYHKLMIA.
10. nntocTpaums noHATMS npenena ¢ NoMoLLbio KOMMbIOTEPHbBIX MOLAENEN.

11. inniocTpaunsa NOHATMS NPOU3BOLAHON C NMOMOLLBIO KOMMbIOTEPHbBIX MOAENEN.

13. MinniocTpauns NOHATUSA UHTEerpana ¢ NoMOLLbIO KOMMbIOTEPHbIX MOAENEN.

Bonpochbl kK ak3amMeHy

1.BO3MOXHOCTU 1 acnekTbl NPMMEHEHNSI CUCTEM KOMMbIOTEPHON MaTemMaTky B y4ebHOM npoLecce.
2. OpraHn3saums KOMMbIOTEPHOro 9KCNeprMeEHTa Ha ypokax AUCUUMNINH MaTeMaTnyeckoro Lmkna.
3. HazHayeHune 1 goyHKUMoHanbHble BO3MOXHOCTU cucteMbl GeoGebra.

4. AcnekTbl NPUMEHEHNS KOMMbIOTEPHBIX MOAENEN NPU N3YYEHUN NNAHUMETPUN.

5. AcnekTbl NPUMEHEHNS KOMMbIOTEPHbLIX MOAENEN NPUN N3YHEHUN CTEPEOMETPUMN.

6. NprMeHeHNe NHTEPAKTUBHbBIX KOMMbIOTEPHbIX TEXHONOMMIA NPU U3YHEHUM NOHATUS PYHKLNN.

7

. [locTpoeHne rpapunkos PyHKLMIA U N3yHEeHNEe UX CBONCTB C NOMOLLbIO CUCTEM KOMMbIOTEPHOM
mMaremaTuku.

8. Co3naHne UHTEPaKTUBHbBIX KOMMbIOTEPHBLIX MOAENE ANS U3YYEHUS U UCCNEeN0BaHNS CBOWCTB
CPYHKLMIA, METOAMKA VX MPUMEHEHUS.

9. NnnocTpaumnsa noHATUS npenena, NPou3BOOHON M MHTEerpana ¢ NOMOLWbIO KOMIMbIOTEPHbIX
Moaenen.

10. MpUMeHeHNe NHTEPaKTUBHbBIX KOMMbIOTEPHBIX MOLENEV NPY N3Y4YEHUN OCHOB TEOPUN MaTPULL 1
onpenenuteneit. NprMeHeHe CUCTEM KOMMbIOTEPHON MaTeMaTukn 4ns pa3paboTky BapmaHToB
TUNOBbIX 3a[aHWI B Kypce anrebpbi.

11. MonenvpoBaHue 1 aBToMatTn3aums NowaroBoro peweHns CUCTEMbl IMHENHbIX anrebpanyeckmx
ypaBHeHuin metonom Kpamepa.

12. MogenvpoBaHne 1 aBToMaTn3aLms NowaroBoro peweHns BblYncneHns obpaTHon MaTpurLbl.
13. MogenvpoBaHne 1 aBToMaTn3aums noucka KoopamHaT BekTopa B HOBOM Hasuce.

14. rlpI/lMeHeHVIe NHTEePaKTUBHbIX KOMIMNbIOTEPHbIX mMognenen npn ndy4eHnm oCHOB OCHOB
aHanuTn4eckom reomMeTpun. I'IleMeHeHme CcncTtem KOMFIbPOTepHOVI mMateMatukm ons pa3pa60TK|/|
BapnaHTOB TUMOBbIX 3ajaHnm B Kypce aHannTnyeckom reoMeTpun.

15. MonenvpoBaHue 1 aBToMatTn3aums peweHns 3anay Ha onpeneneHne ypaBHEHUn NpsiMblX 1
NNOCKOCTEN, yAOBNETBOPSIOWMNX 3a4aHHBIM YCIIOBUSIM.

16. Mo,uenmpOBaHme N aBTOMatn3daunsa peweHnd 3angad Ha nccnengosaHme U NOCTpoeHmne KpuBbIX
BTOPOro rnopsnka.

17. MogenvpoBaHve 1 aBToMaTn3auns peleHns 3anad Ha nccnenoBaHune n NocTpoeHme
NOBEPXHOCTEN BTOPOro nopsiaka.

18. lNprMeHeHne NHTePaKTUBHbIX KOMMbIOTEPHbLIX MOAENEN NP N3y4eHN OCHOB TEOPUN OYHKLWIA
oL HOWN nepemeHHon. MogenmpoBaHue 1 aBToMaTn3aLmsa nccnefoBaHnsa PyHKUNA 0 OHOM
nepeMeHHoN.

19. IHTepakTUBHbIE MOLAENM ONSA N3YYEHUS ONPEOENEHHOro MHTerpana n ero NPUIoXeHn.

20. [MprMeHeHNe NHTEPAKTMBHbBIX KOMMbIOTEPHbLIX MOLENEV NPU U3YYEHUN OCHOB TEOPUUN (PYHKLNIA
LBYX NepeMeHHbIx. MooenmpoBaHne 1 aBToMaTnaaumns MCcnefoBaHns OyHKUNIA OBYX NEPEMEHHbIX.

21. VIHTepakTnBHbIE MOLENN ONS N3YHEHUS KPATHbIX MHTErPanos 1 X NPUIOXEHUNA.

7.1. OcHoBHas nuTeparypa:

1. OHokoli J1.C., Tutoe B.M. KomnbtoTepHble TexHONOrnm B Hayke 1 obpasoBaHun: Y4ebHoe nocobue.
-M.: O POPYM: MIH®PA-M, 2011. - 224 c.

http://znanium.com/catalog.php?bookinfo=241862

2. Nonockokos, [.I1. Kypc Mmatematumyeckom omnsnkm ¢ ncnonb3osaHmem rnaketa Maple
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[OnekTpoHHbI pecypc] : y4eb. nocobue - AnekTpoH. aaH. - CaHkT-MNetepbypr : JlaHb, 2015. - 576 c. -

Pexwum goctyna: https://e.lanbook.com/book/67461. - 3arn. ¢ akpaHa.

7.2. JlononHuTenbHasa nuteparypa:

1. inbuh, B.A. NluHenHas anrebpa [OnekTpoHHbIl pecypc] : y4eb. / B.A. VinbnH, 3.1, Mo3HsK. -
ONEeKTPOH. AaH. - Mocksa : dunamatnut, 2008. - 280 c. - Pexum goctyna:
https://e.lanbook.com/book/2178. - 3arn. ¢ akpaHa.

2. inbuH, B.A. AHanntudeckas reomeTpus [OnekTpoHHbIin pecypc] : y4eb. / B.A. inbuH, 3.I.
[Mo3HsK. - OnekTpoH. aaH. - Mocksa : ®uamatnut, 2009. - 224 c. - Pexum goctyna:
https://e.lanbook.com/book/2179. - 3arn. ¢ akpaHa.

3. VnbuH, B.A. OcHOBbI MaTeEMaTM4eCKOro aHanmaa [OnekTpoHHbI pecypc] : y4eb. / B.A. inbuH,
9.I". To3HsK. - OnekTpoH. faH. - Mocksa : ®uamarnut, 2001. - 645 c. - Pexunm goctyna:
https://e.lanbook.com/book/2180. - 3arn. ¢ akpaHa.

7.3. UHTepHeT-pecypcChbl:

GeoGebra [nHamnyeckas matematuka ons y4ebol 1 npenonasaHus - http:/geogebra.org/
MapleSoft - http://www.maplesoft.com/

basa 3HaHuin WolframAlpha - http://www.wolframalpha.com/

BeeneHune B GeoGebra - http://static.geogebra.org/book/intro-ru.pdf

EnvHoe okHO gocTyna k obpasoBaTtenbHbIM pecypcaM - http://window.edu.ru/
ObpasoBatenbHblili MaTeMaTtnyeckumin cant Exponenta.ru - http://www.exponenta.ru/

8. MarepmanbHo-TexHU4yeckoe obecrneyeHne QUCLUMUNINHbI(MOAYNS)

OcBoeHune oucumninHbl "icnonb3oBaHne MaTeMaTM4yeckoro MoAeNMpPoBaHns B aIEMEHTapHON U
BbiCLIE/ MaTemMaTuke" npeanonaraeT NCMONb30BaHVe Creayowero MatepranbHO-TEXHUYECKOrO
obecneyvyeHuns:

MynbTumMeouiiHas ayautopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YyNpaBneHns, OCHalEeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS 1 BU3yanv3auum noboi Buaeo n ayamno
nHGOPMaLMK, MONYYEHNS N Nepefayn aNeKTPOHHbIX 4OKYMEHTOB. TUNOBas KOMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPaKTMBHONM TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHMTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTePAENChI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3N1EMEHTOM yNpaBNeHns, 00 beANHSIOWMNM BCE YCTPONCTBA B EAVNHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NTIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMM, MPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrve BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA0OHON 1 DOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCE C MCNONb30BaHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CeTb MHTEPHET. KomMnbloTepHOe 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3VMOHHOE NPOrpaMmMHoe obecneyeHue.
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KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/TOYAIOLWMX KOMMbIOTEPHbIMA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMbioTepbl MOAKIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxoOaTcsa B €AMHOM IOMEHeE.

YyebHo-MeToan4eckas nutepartypa Ans 4aHHOW AMCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKK, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraLmm, SHUMKNONEaNn, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTUBHbIE OOKYMEHTbI, CreunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM chefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "MlaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNnbCTBa
"laHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
Nepruoanyecknx N3aaHnm no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCMManbHOMY KONMMYECTBY NPOoUbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

NekuroHHas ayanTopus ¢ MynbTUMEANANPOEKTOPOM, HOYTOYKOM 1 9KpaHOM.

KomnbloTepHble ayantopun ons nposefeHns nabopaTopHbix paboT co cneayowmm NporpaMmMHbIM
obecneyeHneM: naket Maple, cuctema GeGebra.

Mporpamma cocTtasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npodounto nogrotoskn Maremarmka v UHOCTPaHHbIN A3blK (aHTNIMACKNRA) .
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