Mporpamma ancumnnvHsl "icnonb3oBaHne MaTeMaTM4yeckoro MoOenMpoBaHns B aNeMeHTapHom 1 Bbicluein matematumke”; 050100.62
Meparornyeckoe obpasoBaHme; OOLEHT, K.H. YeboTapesa 3.B.

MWHUCTEPCTBO OEPA30OBAHWSA 1 HAYK POCCUNCKOW dEOEPALN
depnepanbHoe rocynapcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yYpeXaeHne
Bbicliero obpa3oBaHus

"KasaHckuin (Mpusonxckuin) doenepanbHblin yHuBepcutet"
NHCTuTYyT MaTemaTmku n mexaHuku nm. H.N. Jlobayesckoro

*-!-*“ 'I'E-'G"-Fp

20 r.

nognucaHo SﬂeKTpOHHO-LlMCppDBOﬁ noganncero

I'Iporpamma AUNCLUUNNUHDI

cnonb3oBaHne MareMatnyeckoro MoenmpoBaHns B 3NIeMEHTapHON 1 BbiCLIEN MaTteMaTnke
B3.0B.12

HanpaeneHne noarotoeku: 050100.62 - MNepnarornyeckoe obpasoBaHne
Mpodonnb noarotoBkn: Matematunka n NHOCTPaHHbIN 93blK (AHITUACKWIA)
KBanndovmkauus BeinyckHmka: 6akanasp

dopma 0byyeHns: Q4HOoe

S3bIk 06y4eHNS: PyCCKIMIA

AsTtop(bl):

YeboTapesa 3.B.

PeueH3eHT(bl):

[Moros A.A.

COIMACOBAHO:

3asenyowunii(as) kagpenpoin: UrHatbes 1O. I

lMpoTtokon 3acenaHusa kagoenpbl No or" " 201_r
YyebHo-MeToam4eckas komuccus MHcTuTyTa MaTEeMaTIK1 1 MEXHUKI UM. H.W. Nobayesckoro :
MpoTokon 3acenaHns YMK No or" 201 _r

PeructpaunoHHbin No 817210118
KasaHb
2018

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbiin Homep 817210118 BEE YH H

ARl | AL O



Mporpamma ancumnnvHsl "icnonb3oBaHne MaTeMaTM4yeckoro MoOenMpoBaHns B aNeMeHTapHom 1 Bbicluein matematumke”; 050100.62
Meparornyeckoe obpasoBaHme; OOLEHT, K.H. YeboTapesa 3.B.

ConepxaHue
1. Llenn ocBOeHUS oucCUMnInHbI
2. MecTo ancumnnvHbl B CTPYKTYpe OCHOBHOM 06pa3oBaTeNibHOM Nporpammbl
3. KomneTteHumm obyyatouerocs, (oopMmnpyeMble B pe3dynbTate 0CBOEHUS AMCLMMANHBI /MOaYNS
4. CTpyKkTypa 1 cogepxaHve oUCLMnAnHbI/ Moayns
5. Obpa3zoBaTtenbHble TEXHONOMMK, BKNIOYAS UHTEPAKTUBHBIE (OOPMbI 00y4eEHNS

6. OLeHOoYHble cpeacTBa Ons TEKYWEero KOHTPONS YCrNeBaeMoCT, MPOMEXYTOYHOW aTTecTauun no

MTOraM OCBOEHUS ANCUMMINHBI 1 y4eBHO-MeToanYeckoe obecrneyeHne caMocToATENbHOM PadoThl
CTYyLLEHTOB

7. Nlutepatypa
8. HTepHeT-pecypchbl

9. MatepuranbHo-TexHN4Yeckoe obecneyeHne AUCUMNINHBI/MOAYNS COrNacHO YTBEPXAEHHOMY
y4yebHOMy nnaHy

PernctpaumnoHHbii Homep 817210118 5AE
CrtpaHnua 2 us 12. il VHITI

A 5 (1,

KETPOHHBH
B_EPCHTET

SHHO AHATVTAHES AR CHCTEMA Kby



Mporpamma ancumnnvHsl "icnonb3oBaHne MaTeMaTM4yeckoro MoOenMpoBaHns B aNeMeHTapHom 1 Bbicluein matematumke”; 050100.62
Meparornyeckoe obpasoBaHme; OOLEHT, K.H. YeboTapesa 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

[aHHas yuebHas gucumunnnHa BkntodeHa B pasaen " b3.0B.12 MNpodgeccrmoHanbHblin" 0CHOBHOA
obpasoBaTtenbHol nporpammbl 050100.62 Meparormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
ovcumnnnHam no Boibopy. 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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 817210118 5AE
Crpanunua 3 us 12. il YHI:I

S OEALIK G
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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)

KETPOHHBH
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Buabi
Pasnen Cemect Henens | camoctositenbsHon [TpymoeMKOCTb gﬁ%ﬁ:tﬁ?:;ﬁﬁg;
AducumnnuHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYLEHTOB P

Tema 1. Ponb noaroToBKa lMncbMeHHoEe
MaTteMaTu4yeckoro u JoMallHero 2 AomauwHee
KOMMbIOTEPHOro 9 3anaHus 3ajaHve
‘(MopoenMpoBaHns B NnoaroToBka

06pasoBaTean0M noMallHero 2 gng:JmHeee
npouecce. 3a0aHus A

Tema 2. Metoauka noaroToBka MNucbmeHHoe
MCNoNb30BaHNA LNOMaLIHero 2 nomalHee
KOMMbOTEPHbIX 3a0aHNS 3ajaHne
.|Mmooenen npu n3y4yeHumn 9

SNeMeHTapHoun 5 MOAroToska K 5 KoHTponbHas
reoMeTpun B cpenHen KOHTPO/TbHON paboTa
wKone. pabote

Tema 3. MeTtoanka noarotoBka lMncbMeHHoe
NCnonb3oBaHUA JoMauwHero 2 nomauliHee
KOMMbIOTEPHbIX 9 3ajaHus 3apaHve
‘IMomenen npu n3yvyeHnn NOAroTOBKA K

3NneMeHTapHoM KOHTPONbHOM 2 Kggggganaﬂ
MaTemMaTtukm. pabote P

Tema 4. Metoauka

Ncnonb3oBaHUA noaroToBeka lMncbMeHHoe
.|KOMMNbIOTEPHbIX 9 JomatHero 2 JoMallHee
Mogenen npu N3yyeHnu 3apaHus 3apaHue
anrebpbl.

Tema 5. MeTtoouka noarotoeka [MncbMeHHoE
NCNONb30BaHUSA JOMallHero 1 nomatHee
KOMMbIOTEPHbIX 9 3agaHus 3ajaHve
‘Imooenen npu n3y4eHnu NoOroToBKa K

OCHOB aHanNMTN4eCKoM KOHTPOMbHOVA 1 Kongoanaﬂ
reoMeTpuu. pabote pabota
Tema 6. MeTtoauka noarotoeka [MncbMeHHoEe
NCMNONb30BaHUS JomauwHero 1 nomallHee
KOMMbIOTEPHbIX 9 3anaHus 3ajaHve
‘IMmooenen npu n3y4eHnu NOAroToBKa K

MaTeMaTn4ecKoro KOHTPOMbHOVA 1 Kongoanaﬂ
aHannaa. paboTte paboTta
Ntoro 18

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAs MHTEPaKTUBHblEe hOpMbl 06yUYeHUs

MoMUMO TpaaMLUMOHHbBIX 06pa3oBaTENbHbBIX TEXHONOrMIA NPV NPOBEAEHMMN NEKLMIA 1 NabopaTOpPHbIX
paboT WMPOKO NCMONb3YHTCSH UHOPMALIMOHHO-KOMMYHUKALMOHHbIE TexHonoruu. [ns peanusauunm
NHTEPAKTMBHOM OOpPMbl 0OY4EHNSI MPUMEHSIIOTCS CUCTEMbI KOMMNbIOTEPHOI MaTtematukn GeoGebra n
Maple (nnu nx ananorn).

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Ponb MaTeMaTM4yeckoro u KOMMNbTEPHOro MO4EeNMPOBaHNS B o6pa3oBaTesibHOM
npouecce.
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IoMallHee 3afaHne , NPUMepPHbIE BOMPOCHI:
3yyeHre goyHKLMOHaNnbHbIX BO3MOXHOCTen cuctembl GeoGebra.
MNMnucbMeHHOEe ooMallHee 3agaHve , MPUMEpPHbIE BOMPOChI:

3yyeHre goyHKLMOHaNnbHbIX BO3MOXHOCTen cuctembl GeoGebra.

Tema 2. MeToAnKa UCNoONb30BaHNA KOMMNbIOTEPHbIX MOAENeNn Npyu U3yyeHUn anemeHTapHoun
reoMeTpun B cpeaHen LKone.

KoHTponbHas pabota , npuMepHble BONPOCHI:

1. Co3patb UHTEPAKTUBHYIO KOMMbIOTEPHYIO MOLENb, UANIOCTPUPYIOWYIO pelleHme
nnaHumeTpuyeckon 3agayun. "B Tpaneumm ABCD (BC//AD) nnowanp tpeyronbHuka ABC pasHa 10.
Yepes BepwinHy B nposeneHa npsmaa BM, napannenbHas ctopoHe CD. Hangute nnowanb
TpeyronbHmuka CDM." 2. TocTponTb MHTEPAKTUBHYIO MOAENb, MIIOCTPUPYIOLWYIO A0KA3aTENbCTBO
doOopMyNbl BEIYUCNEHNS ONNHBI OKPY>XXHOCTMW.

[MucbMeHHOEe oomaluHee 3afaHue , MpUMepPHble BOMPOCHI:
lMocTpoeHmne reoMeTpryecknx 06 beKTOB 1 co3aaHme aHnmauuin ¢ nomouwbio GeoGebra.

Tema 3. MeToauka MCNoOb30BaHUS KOMMNbIOTEPHBIX MOAENeN NPy U3yYEeHUN 3NIeMeHTapHON
mMaremaTukm.

KoHTponbHas paboTa , npvMepHbie BOMPOCHI:

1. MNoCTpONTb MHTEPAKTUBHYIO KOMMbIOTEPHYO MOAEND, C NMOMOLLBIO KOTOPOI MOXHO MCCNenoBaThb
PYHKLMIO HA MOHOTOHHOCTb. 2. [MOCTPOUTb aHNMNPOBAHHYIO MHTEPAKTUBHYIO KOMMbIOTEPHYHO
MOLefb, LEMOHCTPMPYIOLLYIO BbIYMCIEHNE NNOWAAN KPUBONMHEAHOW Tpanewmu.

lMncbMeHHoe ooMallHee 3agaHuve NnpPpUMEpPHbIEe BOMPOCHI:

CamocTosaTenbHas pa3paboTka MHTEPaAKTUBHBIX KOMMbIOTEPHbBIX MOAENEe Ans uccnenoBaHms
CBOMCTB (pyHKUMiA. CamocTosTenbHas pa3paboTka aHMMUPOBAHHbBIX MHTEPAKTUBHBLIX KOMMbIOTEPHbBIX

mMogenen ona naydyeHus noHATU "npepen”, "npomssogHaa” n "wHrterpan'.

Tema 4. MeToaMKa UCNONMb30BaHUSA KOMIMbIOTEPHbIX MOAEeNen Npyu UsyyeHum anrebpol.
[MncbMeHHoe nomalwHee 3adaHve , MpYMepHbIe BOMpPOChI:

ABTOMaTM3MpOBaHHas paspaboTka KoMnnekTa TMMNoBbIX 3a4aHni No BbiCLWEn anrebpe.

Tema 5. MeToanka ncnonb3oBaHus KOMMbIOTEPHbIX Mogmeneun npu nay4yeHmn ocHoB
aHanuTn4Yeckowu reomeTpun.

KoHTponbHas pabota , npuMepHble BOMPOCHI:

1. Co3patb UHTEPaKTMBHOE NOcobue, aBTOMaTU3NPYHOLEE NOLAroBOE PELIEHNE CUCTEMbI INHERHbBIX
ypaBHeHWIA MaTpryHbiM MeToaoM. 2. Co3paTtb MHTEPaKTUBHOE NOocobue, aBToMaTmManpyoLlee
noLaroBoe pelleHne 3anayn nomcka To4Ku, CUMMETPUYHOM OAHHOW TOYKE OTHOCUTENIbHO 3a4aHHOM
npPAMON.

[MucbMeHHOe gomaluHee 3afaHue , NpUMepHble BOMPOCH!:

ABTOMaTM3npoBaHHas paspaboTka KoMMnnekTa TMNOoBbIX 3a4aHni NO aHaNUTUYECKON FreoMeTPUN.

Tema 6. MeToguka ncnonb3oBaHUSA KOMNbOTEpPHbIX Monaeneun npv n3y4yeHnMn maremaTtnyeckoro
aHanunsaa.

KoHTponbHas pabota , npuMepHble BONPOCHI:

1. Co3patb MHTEPAKTUBHYIO KOMIMbIOTEPHYIO MOLENb, UANIOCTPUPYIOLWYIO BblYMCNEHWE nnowaan
NOBEPXHOCTM BpaLeHns 2. [oCTponTb MHTEPaKTMBHYIO KOMMbIOTEPHYIO MOAENb, UTIOCTPUPYIOLLYIO
NONCK aKCTpemMyma PyHKLUN.

[MncbMeHHoe nomalwHee 3ajaHve , MpYMepHbie BOMPOChI:
ABTOMaTM3MpPOBaHHaA paspaboTka KOMMNNeKTa TUMOoBbIX 3a4aHniA MO MaTeMaTn4eckoMy aHannay.
Tema . UToroBasi hopma KOHTpOns

[MpvMepHble BOMPOCHI K 9K3aMeHy:

Bonpochbl kK 3k3amMeHy

1.BO3MOXHOCTN 1 acnekTbl MPUMEHEHNSI CUCTEM KOMMbIOTEPHON MateMaTunky B y4ebHOM npoLecce.
2. OpraHmsaums KOMMbTEPHOrO 9KCNEPUMEHTA Ha YpoKax AUCLMNANH MaTemMaTtn4eckoro umkna.
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3. HazHayeHune n goyHKUMoHanbHble BO3MOXHOCTU cuctembl GeoGebra.

4. AcnekTbl NPUMEHEHNS KOMMbIOTEPHBIX MOAENEN NPU U3YYEHUN NNAHUMETPUN.

5. AcnekTbl NPUMEHEHNSI KOMMbIOTEPHbLIX MOAENEN NPU N3y4EeHUN CTEPEOMETPUMN.

6. NprMeHeHNEe NHTEPAKTUBHbBIX KOMMbIOTEPHbIX TEXHONOTNIA NPU U3YHEHUM NMOHATUS PYHKLNN.

7. MNocTtpoeHne rpadorkos PyHKLUNIA N N3yHeHNe nX CBOMCTB C MOMOLLbIO CUCTEM KOMIMbIOTEPHOWA
mMatemMaTtuku.

8. Co3naHmne NHTEPaKTMBHbBIX KOMMbIOTEPHBIX MOLENEe NS U3yYeHUs U NCCNefOBaHNS CBOMCTB
CPYHKLMIA, METOAMKA UX NPUMEHEHUS.

9. MinniocTtpauns NoHATUA npeaena, NPou3BOOHON U UHTErpana C NOMOLLbIO KOMIMbIOTEPHbIX
mMonenen.

10. NprMeHeHNe NHTEPaKTUBHbIX KOMMbIOTEPHBIX MOAENEN NPU N3Y4YEHNM OCHOB TEOPUM MATPUL, U
onpenenuteneir. MpuMeHeHNe CUCTEM KOMMNbIOTEPHON MaTeMaTUKN Ans pa3paboTkn BapuaHToB
TUNOBbIX 3afaHni B Kypce anrebpsbl.

11. MogenupoBaHue 1 aBToMaTn3aums nowaroBoro peleHnsi CUCTEMbl NTMHENHbIX anrebpanyeckumx
ypasHeHuin metogom Kpamepa.

12. MogenvpoBaHne 1 aBToMaTn3aLms NowaroBoro peweHns Bbl4ncneHns obpaTHon MaTpuLbl.
13. MogenupoBaHue 1 aBToMatnaaums noncka KoopanHaTt BekTopa B HOBOM basuce.

14. MpMeHeHNe NHTEPaKTUBHbIX KOMMbIOTEPHbBIX MOLENER NPU N3y4eHNN OCHOB OCHOB
aHanMTN4ecKko reomeTpun. NMprMMeHeHNe CMCTEM KOMMBIOTEPHON MaTeMaTKN Ans pa3paboTku
BapWaHTOB TUMOBbIX 3aaHWiA B Kypce aHanMTUYeCKOn reoMeTpuun.

15. MouenmpOBaHme N aBTOMaTU3aAUMSA pelleHns 3a8a4 Ha onpeaeneHne ypasHeHUn NpsmMbIxX 1
NAOCKOCTEN, yO0BNETBOPSAIOWMX 3a0aHHBIM YCNOBUSAM.

16. MoaenvpoBaHve 1 aBToMaTn3aums peleHns 3anay Ha uccnenoBaHmne 1 nocTpoeHne KPrBbIX
BTOPOro nopsiaka.

17. MouenmpOBaHme N aBTOMatn3daunsa peweHna 3agady Ha nccnegosaHme n NnoCTpoeHme
NOBEpPXHOCTEN BTOPOro nopsnka.

18. [lpuMeHeHne NHTEePaKTMBHbBIX KOMMbIOTEPHbLIX MOLAENER NPU N3YYEHUN OCHOB TEOPUU (PYHKLMNIA
OoLHOW nepemeHHon. MogenvposaHue n asToMatnsauns NccnenoBaHns PyHKLUMUA 0OHON
nepeMeHHoN.

19. MHTepaKTVIBHbIe MoLenn onsa n3y4eHus ornpeneneHHoro nHterpana m ero ﬂpVIJ'IO)KGHVIVI.

20. lNpuMeHeHVe NHTepaKTUBHbIX KOMMbIOTEPHbIX MOAENEN Npu N3y4eH OCHOB Teopun OYHKLNIA
IByX nepemeHHbIx. MogennposaHue n asToMatmsauns NCcrnenoBaHnsa PyHKUMA OBYX MEPEMEHHbIX.

21. MHTepaKTVIBHbIe MoLenn onsa N3y4eHms KpatHblX MHTErpanos n nx I'IpI/IJ'IO)KeHI/II7I.

7.1. OcHOBHas nuTteparypa:

1. OHokon J1.C., Tutos B.M. KoMnbloTepHbIE TEXHONOMMK B HayKe 1 obpasoBaHuu: YyebHoe nocobue.
-M.: N POPYM: MIHDPA-M, 2011. - 224 c.

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

2. Nonockokos, [.I. Kypc matematmnyeckon pmanku ¢ ncnonb3osaHvem nakerta Maple
[OnekTpoHHbIN pecypc] : y4eb. nocobue - AnekTpoH. aaH. - CankT-MNetepbypr : JlaHb, 2015. - 576 c. -

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

7.2. JlononHuTenbHasa nuteparypa:

1. UnbuH, B.A. Nlnneinas anrebpa [9nekTpoHHbIi pecypc] : yueb. / B.A. UnbunH, 3.I'. To3HsK. -
OnekTPoH. aaH. - Mocksa : ®uamatnut, 2008. - 280 c. - Pexunm goctyna:
https://e.lanbook.com/book/2178. - 3arn. ¢ akpaHa.

2. NnbuH, B.A. AHanutuyeckas reometpust [9nekTpoHHbIA pecypc] : y4eb. / B.A. UnbuH, O.T.
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[Mo3HsK. - OnekTpoH. aaH. - Mockea : ®uamatnut, 2009. - 224 c. - Pexum goctyna:
https://e.lanbook.com/book/2179. - 3arn. ¢ akpaHa.

3. NnbuH, B.A. OCHOBbI MaTEMaTNYECKOrO aHanmaa [OnekTpoHHbIn pecypc] : yueb. / B.A. nbuH,
9.[". Mo3HsK. - AnekTpoH. faH. - Mocksa : ®duamarnut, 2001. - 645 c. - Pexum gocrtyna:
https://e.lanbook.com/book/2180. - 3arn. ¢ akpaHa.

7.3. UHTEepHeT-pecypcChbl:

GeoGebra lnHammyeckas matemaTvka onst y4ebbl 1 npenogasaHus - http://geogebra.org/
MapleSoft - http://www.maplesoft.com/

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

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

EnvnHoe okHO gocTyna k obpasoBaTtenbHbIM pecypcaM - http://window.edu.ru/
Obpa3zoBatenbHblii MaTeMatuyeckmnin caint Exponenta.ru - http://www.exponenta.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNNUHbBI(MOAYNS)

OcBoeHune oncumnanHbl "icnonb3oBaHne MaTeMaTMyeckoro MOAeNnpPoBaHNs B aEMEHTapHON U
BbiCLIE/ MaTemMaTuke" npeanonaraeT NCMONb30BaHME Ceayowero MaTepranbHO-TEXHNYECKOrO
obecneyeHuns:

MynbTumeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMUT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YNpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BUAeo 1 ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVAHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONM TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 AI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPECHI
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B €OMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenoaasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowmxcs B yAO6HON 1 DOCTYNHOW ANS HUX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B NnpoLecce 0byyeHuns Bcex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe oCHaleHa WMpPOoKOMoI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIM CTO, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMnbioTepbl MOAKIIOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

NekumoHHas ayanTopms ¢ MynbTUMEANanpPOEKTOPOM, HOYTOYKOM 1 SKpaHOM.

KomnbloTepHble ayantopun ons nposeaeHns nabopaTopHbix paboT co cneayowmm NporpaMmmMHbIM
obecneyeHneM: nakeT Maple, cuctema GeGebra.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BINO un yyebHbiM nnaHom no
HanpasneHunto 050100.62 "MNeparoruyeckoe obpasosBaHve” 1 Npochuo NOArotToBkn Martematuka u
VHOCTpaHHbIN A3bIK (QHMUACKUNA) .
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