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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 aucuunnnHa BkntodeHa B pasaen " 53.B.15 MpodeccnoHanbHblit" 0CHOBHOW
obpasoBaTtenbHol nporpammbl 050100.62 Meparormyeckoe obpaszoBaHNe 1 OTHOCKTCS K
BapuaTtusHoi 4yactu. OceamBaeTtcs Ha 3, 4 Kypcax, 6, 7 ceMecTpbl.

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
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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
Obwas Tpya0eEMKOCTb AUCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS AMCUUNNHBI 3a4eT B 6 CEMECTPE; 9K3aMeH B 7 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 6 6 0 6 JoMallHee

MoOennpoBaHus B 3agaHue

obpasoBaTe/lbHOM

npovecce.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 4 ns 12. 111 yHlf[
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Buabl 1 yacbl
Pasgmen ayauTopHoOW paboTbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
'D'"Kn"(")':lr;;}:;”b'/ Ce"'echceM‘c;'crpa (B yacax) \ll(omp(c)t:mp
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 2. MeTtoguka KoHTponbHas
NCnosib30BaHNS pabora
KOMBIOTEPHbIX lMncbMeHHoe
.|Monenei npu n3yveHunn 6 6 0 6 noMauHee
SNeMeHTapHon
o 3anaHve
reomMeTpun B CpesHen
wkorne.
Tema 3. MeTtoauka lMncbmeHHoe
NCNonb30BaHNS nomauHee
KOMMbOTEPHbIX 6 6 0 6 3ajaHve
‘IMogenen npu n3y4yeHnn KoHTponbHas
3N1eMEHTapHOWA pabota
MaTeMaTuKu.
Tema 4. MeTtoguka MCbMeHHoe
NCNosib30BaHNS oMalIHee
.|KOMMNbIOTEPHbIX 7 0 0 12 gauaHme
MoZLenew rnpu n3yyeHum
anrebpsl.
Tema 5. MeToguka KoHTponbHas
NCNONb30BaHNS paboTta
|KOMMblOTEPHbIX 7 0 0 12 lMncbMeHHoe
MoZener npu n3yy4yeHum nomMauHee
OCHOB aHaNUTU4eCKOM 3ajaHve
reomeTpun.
Tema 6. MeToguka KoHTponbHas
NCNosib30BaHNS pabota
6. [<KOMMbIOTEPHBIX v 0 0 12 lMncbMeHHoe
MoLenew rnpu n3yyeHum nomatuiHee
MaTeMaTnyeckoro 3anaHve
aHanunaa.
Tema . Ntoroeas 6 0 0 0 3avet
" |dopma KoHTpONA
Tema . Ntoroeas v 0 0 0 OK3ameH
" |doopma KOHTpONSA
WNtoro 18 0 54

4.2 CopepXxaHume ONCLUMIUHDI

Tema 1. Ponb maTeMaTMyeckoro u KOMnbTEPHOro MOAeNNpPoBaHus B 06pa3oBaTe/ibHOM
npouecce.

neKumnoHHoe 3aHsitTne (6 yaca(os)):

1.BO3MOXHOCTN 1 acnekTbl MPUMEHEHNSI CUCTEM KOMMbIOTEPHO MateMaTuky B y4eBHOM npoLecce.
2. OpraHmsaums KOMMNbIOTEPHOro 3KCNeprMMeHTa Ha ypokax AUCUUMANH MaTeMaTM4yeckoro uukna. 3.
HasHayeHune n pyHKUMOHaNbHble BO3MOXHOCTU cucTeMbl GeoGebra.

naboparopHasi pabora (6 4aca(oB)):

1. 3HakoMCTBO ¢ BO3MOXHOCTSIMU cucteMbl GeoGebra. 2. [locTpoeHne reoMetTpryeckmx 06 bekToB ¢
nomouwbto GeoGebra. 3. CosgaHune aHnmaumii ¢ nomouwbto GeoGebra.

Tema 2. MeToAnKa UCNoONb30BaHNA KOMMNbIOTEPHbIX MOAENen Npyu U3yyeHUn anemeHTapHoun
reoMeTpun B CpeaHen LLKone.

JNIeKLMOHHOoe 3aHsiTune (6 4yaca(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 (12 yaca(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 paborta (12 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.

naboparopHas pabora (12 yaca(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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Buabi
Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb g‘:ﬂ%’::;';?:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTyAOeHTOB P
Tema 1. Ponb
MaTteMaTn4yeckoro u
KOMMbIOTEPHOr0O 6 Hgﬂ;ﬂSeBrKg 12 nomallHee
‘IMOgenMpoBaHms B sanaHns 3apaHve
obpasoBaTe/lbHOM
npouecce.
Tema 2. MeTO,D,VIKa rnoaroTtoBska
ncnonb30BaHnA nomallHero 10 AoMallHee
KOMIMbIOTEPHBIX 3a0aHus safanne
.|Mooenein npu n3ly4yeHmn 6
ONEMEHTapHOM . MoAIroToska K 5 KOHTPOnbHas
reomMeTpun B cpenHen KOHTPOJIbHOU pa6ota
wKone. pabote
NoaroToBK
Tema 3. MeTtoauka 0oArotoBeka foMallHee
NCMONb30BaHNS JomatiHero 10 3anaHme
KOMMbIOTEPHbIX 6 3a0aHus
‘IMogenen npu n3y4yeHnn NnoaroToBka K
aNEMEHTapHOI KOHTPONbHON 2 g
MarteMaTuku. paboTte P
Tema 4. MeTtoaunka
NCNONb30BaHUS noaroToBKa
.|KOMMbIOTEPHbIX 7 JOoMallHero 6 ggg::lm"': ©
MOZLenel npu n3yyeHmm 3a4aHus
anrebpobl.
NoaroToBK
Tema 5. MeToauka OAroToBKa noMawHee
NCMnonb30BaHnA JoMallHero 4
3anaHve
KOMMbIOTEPHbIX - 3a0aHus
‘IMogenen npu n3y4yeHnn noaroToBka K
OCHOB aHaNMTN4ECKON KOHTPOMBHOIA 2 KongO”bHaﬂ
reomeTpum. pa6ote pabora
NoaroToBK
Tema 6. MeToanka oAroToBska noMauHee
MCnonb3oBaHUA JOoMallHero 4
3anaHve
KOMMbIOTEPHbIX - 3a0aHus
‘IMogenen npu n3y4yeHnn noaroToBka K
MaTemMaTn4eckoro KOHTPOSIbHOW 2 KongO”bHa"
aHanunaa. pa6ote pabota
Ntoro 54

5. O6bpa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHus

MoMMMO TpaanUMOHHBIX 06pa3oBaTENbHbIX TEXHONOTIA NPY NPOBEAEHNM NEKLMIA 1 nabopaTopHbIX
paboT WMPOKO NCMONb3YIOTCSH MHAPOPMALIMOHHO-KOMMYHUKALUMOHHbIE TexHonormn. [ins peannsaumm
NHTEPaKTUBHOW DOPMbI 00YyHEHNS MPUMEHSOTCS CMCTEMbI KOMMNbIOTEPHON MatemaTukn GeoGebra n
Maple (nnu nx ananorn).

6. OLueHOUHble CPeAcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNMHDBI U yYyeOHOo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. Ponb mateMaTMyeckoro u KOMnbTEPHOro MOAeNNpPoBaHus B o6pasoBarTe/ibHOM
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.

[OMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:
lMocTpoeHmne reoMeTpryecknx 06 beKTOB 1 co3aaHme aHnmauuin ¢ nomowbio GeoGebra.
KOHTponbHas paboTta , NpUMepPHbIE 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.

Tema 3. MeToauka MCNo/b30BaHUS KOMMNbIOTEPHBIX MOAENeN NPy U3YYEHUN 3NIeMeHTapHOM
MaremaTukm.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

CamocTosaTenbHas pa3paboTka MHTEPaKTUBHbIX KOMMbIOTEPHbBIX MOLAENEe Ans nccnenoBaHms
CBOMCTB (pyHKUMiA. CamocTosTeNnbHas pa3paboTka aHMMUPOBAHHbBIX MHTEPAKTUBHBIX KOMMbIOTEPHbBIX

MoLenen ona ndydyeHus noHaTuin "npegen”, "nponssogHas” n "nHrerpan".
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. MNoCTpONTb MHTEPAKTUBHYIO KOMMbIOTEPHYKO MOAENDb, C NMOMOLLLIO KOTOPOI MOXHO MCCNenoBaThb
PYHKLMIO HA MOHOTOHHOCTb. 2. [MOCTPOUTb aHNMNPOBAHHYIO MHTEPAKTUBHYIO KOMMbIOTEPHYO
MOLeb, LEMOHCTPMPYIOLLYIO BbIYMCIEHNE NNOWALN KPUBONMHEAHOW Tpanewmu.

Tema 4. MeToauka MCNoO/Ib30BaHUS KOMMNbIOTEPHbIX MOAENeN NPy N3ydyeHumn anrebpbl.
noMalHee 3afnaHue , NpUMepPHbIe BOMPOCHI:
ABTOMaTU3MpPOBaHHas paspaboTka KOMMIeKTa TUMOoBbIX 3aAaHuii No Bbicwein anrebpe.

Tema 5. MeToanka ncnonb3oBaHus KOMMbIOTEPHbIX Mogaeneun npu nay4yeHmn ocHoB
aHanuTN4Yeckowu reomeTpun.

JoMalHee 3afaHune , NpuMepHble BONpPOCHI:
ABTOMaTM3MpPOBaHHAA pa3paboTka KOMMNeKTa TUMoBbIX 3a4aHWiA N0 aHANUTUYECKO reOMETPUN.
KOHTpOnbHas paboTa , NpUMepHble BONPOCHI:

1. Co3paTb UHTEPaAKTMBHOE Nocobre, aBTOMaTU3NPYIOLLEE MOWAaroBoe PeeHne CUCTEMbI IMHENHbIX
ypaBHeHWn MaTpuyHbIM MeTodoM. 2. Co3paTb UHTEPaKTUBHOE Nocobre, aBToMaTu3npyoLlee
nowaroBoe peleHne 3ana4m Nomcka To4kM, CUMMETPUYHOM OAHHOW TOYKE OTHOCUTENbHO 3a4aHHOM
NPSMOA.

Tema 6. MeToauka UCNosb30BaHNA KOMMNbIOTEPHbIX MOAENeNn NpyM U3y4yeHUn maTtemMaTu4yeckoro
aHanu3a.

JoMalwHee 3aaaHune , NpuMepHble BOMpPOCHI:

ABTOMaTM3MpoBaHHas pa3paboTka KOMMIeKTa TUMNOBbIX 3a4aHniA MO MaTeMaTM4YeckoMy aHannay.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

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

Tema . UToroBasi oopma KOHTpOns
Tema . UToroesas popma KOHTpons

MpvMepHble BOMPOCHI K 3a4eTy U 9K3aMEHY:

Bonpocbl k 3a4ety

1.KoMnbioTepHble TEXHONOMNK, NMPUMEHSIEMbIE AN PELEeHUst 3aaay 31EeMEHTAPHON U BbiCLIE
MaTeMaTuku.

2. I'IpMMeHeHme CUCTEM KOMMbIOTEPHOW MatemMaTukin B y‘-leéHOM npouecce.

PernctpaunoHHbIn HoMep 5AE
CtpaHuua 8 13 12. EiE YHH
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3. HazHayeHune n goyHKUMoHanbHble BO3MOXHOCTU cuctembl GeoGebra.
4. NMpnmeHeHne GeoGebra ons peweHnsa 3anady nnaHMMeETpun.
5. NMpnmeHeHne GeoGebra ons peweHns 3agaqy CTepeoMeTpun.

6. Peannsauns aBpmcTMYECKOro Noaxoaa K PEeLEeHNIO reOMETPUYECKMX 3a4a4 C MOMOLLbIO
GeoGebra.

7. MprMeHeHne NHTEPaKTUBHBIX KOMMbIOTEPHbBIX TEXHONOTMIA NMPY U3YHEHUN NOHATUS GOYHKLIMN.

8. NMocTpoeHune rpadpmnkos OyHKUUIA U N3y4eHNe NX CBONCTB C MOMOLLbIO CUCTEM KOMMbIOTEPHOM
mMaremaTuku.

9. CosnaHne MHTEPaKTUBHbIX KOMMbIOTEPHbIX MOAENEN NS NCCNef0BaHNS CBONCTB (OYHKLINA.
10. innocTpauuns NOHATMA npeaena ¢ noMoLbio KOMMbIOTEPHbLIX MOOENENA.

11. inniocTpaumnsa NOHATMS NPOU3BOLHOM C NMOMOLLBIO KOMMbIOTEPHbBIX MOAENEN.

13. MinnocTtpauns NOHATUS MHTErpana ¢ NoMOLbo KOMMAbIOTEPHbIX MOAENEN.

Bonpochbl kK ak3ameHy

1.BO3MOXHOCTN 1 acnekTbl MPUMEHEHNS CUCTEM KOMMbIOTEPHON MateMaTtunky B y4ebHOM npouecce.
2. OpraHmsaums KoOMMbTEPHOrO 9KCNEPUMEHTA Ha YpoKax AUCLMNANH MaTeMaTtn4eckoro umkna.
3. HasHayeHue 1 goyHKUMOHanbHble BO3MOXHOCTU cuctembl GeoGebra.

4. AcnekTbl NPUMEHEHNS KOMMbIOTEPHbIX MOAENEN NPU N3y4eHUN NnaHNMeTPUn.

5. AcnekTbl NPUMEHEHNS KOMMbIOTEPHbIX MOAENEN NPN N3y4eHN CTEPeoMeTpun.

6. NprMeHeHne NHTEePaKTUBHbBIX KOMMbIOTEPHbIX TEXHONOMNIA MPY U3YHEHUM NOHATUS (PYHKLUN.

7

. MocTpoeHne rpadhrkoB OYHKLNIA N N3y4EHNE UX CBONCTB C NMOMOLLbIO CUCTEM KOMIMbIOTEPHOIA
MaTemaTuKu.

8. Co3naHmne NHTEPaKTMBHbIX KOMMbIOTEPHBIX MOLENe AN U3y4eHUs U NCCNeaoBaHUs CBOMCTB
PYHKLIMIA, METOAMKA UX NPUMEHEHUSI.

9. MinniocTpauns NoHATUA npeaena, NPou3BOOHON U UHTErpana ¢ NOMOLWbIO KOMMbIOTEPHbIX
Moaoenen.

10. MprMeHeHne NHTEePaKTUBHbIX KOMMbIOTEPHBIX MOAENEN NPU N3y4eHN OCHOB TEOPUM MaTpUL, 1
onpenenuteneir. NMpuMeHeHNe CUCTEM KOMMbIOTEPHON MaTeMaTuKm ans pa3paboTkn BapuaHToB
TUMNOBbIX 3afaHnii B Kypce anrebpsbl.

11. MogenvpoBaHve 1 aBToMaTn3aums NoLwaroBoro pPeweHns CUCTEMbI IMHENHbIX anrebpanyeckmx
ypaBHeHuiA metonom Kpamepa.

12. MogenvpoBaHne 1 aBToMaTn3aLms NoWwaroBoro peweHns Bbl4ncneHns obpaTHon MaTpuLbl.
13. MogenvpoBaHne 1 aBToMaTnaaums nomcka KoopamHat BekTopa B HOBOM H6asuce.

14. lNprMeHeHne NHTePaKTUBHbIX KOMMbIOTEPHbIX MOAENENn NPU N3y4eHNn OCHOB OCHOB
aHanMTN4ecKkon reomeTpun. NMpMMEeHeHNe CMCTEM KOMMNBbIOTEPHON MaTeMaTukn ans pa3paboTtku
BapWaHTOB TMMOBbIX 3a4aHUN B KypCce aHaNnMTUYeCKon reoMeTpuun.

15. MogenupoBaHue 1 aBToMatn3aums pelweHns 3anad Ha onpegeneHne ypaBHeHUn npsiMbix 1
MIOCKOCTEN, yA0BNETBOPAOWMX 33 0aHHBIM YCNOBUSAM.

16. MogenupoBaHue n asTomatnsaums pelweHns 3anay Ha nccnenosaHe n NoCTPoeHNe KPUBbIX
BTOPOro nopsaaka.

17. MogenupoBaHue 1 aBToMatn3aums peweHns 3anad Ha uccnenosaHme n nocTpoeHve
NMOBEpPXHOCTEN BTOPOro nopsaka.

18. [NpUMEHEHNE NHTEPAKTUBHbIX KOMMbIOTEPHbLIX MOAENEN NPU N3YYEHUN OCHOB TEOPUN QOYHKLMIA
OLHOW nepemMeHHon. MogenvposaHue 1 asToMatmsauns NCcnenoBaHns PyHKLUUA OOHOWN
nepeMeHHON.

19. IHTepakTBHble MOLENW AN U3y4eHUs onpeaeneHHoro HTerpana u ero NPUNoXeHun.

20. lNpuMeHeHVe MHTepPaKTUBHbIX KOMMbIOTEPHbIX MOAENEN Npu N3y4eH OCHOB TeopUN OYHKLNIA
[BYX NepeMeHHbIX. MogenvpoBaHue 1 asTomatmsaums UccnenoBaHnsa PyHKUNA ABYX NepeMeHHbIX.

21. VIHTepakTMBHblE MOLENUN AN U3YYEHMS KPATHBIX MHTErPanoB 1 UX NPUNOXEHNIA.
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7.1. OcHoBHas nuTeparypa:

1. OHokoli J1.C., Tutoe B.M. KomnbtloTepHble 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 Mmaremartumyeckon omankm ¢ ncnonb3osaHmem rnaketa Maple
[OnekTpoHHBbI pecypc] : yueb. nocobue - DnekTpoH. AaH. - CankT-MNeTtepbypr : NlaHb, 2015. - 576 ¢. -

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

7.2. lononHutenbHas nuTeparypa:

1. nbuH, B.A. Nlnneiinas anrebpa [9nekTpoHHbI pecypc] : y4eb. / B.A. UnbuH, 3.I'. TNo3HsK. -
ONEeKTPOH. aaH. - Mocksa : dunamatnut, 2008. - 280 c. - Pexum goctyna:
https://e.lanbook.com/book/2178. - 3arn. ¢ akpaHa.

2. inbuH, B.A. AHanntudeckas reomeTpus [OnekTpoHHbIi pecypc] : y4eb. / B.A. nbun, 3.I.
[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 goctyna:
https://e.lanbook.com/book/2180. - 3arn. ¢ skpaHa.

7.3. UHTepHeT-pecypcChbl:

GeoGebra lnHammyeckas matemaTvka onst y4ebbl 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

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHBI(MOOYNS)

OcBoeHne oncumnInHbl "icnonb3oBaHne MaTeMaTM4yeckoro MOAeNNpPOBaHNS B aIEMEHTAPHON U
BbiCLIE/ MaTemMaTuke" npeanonaraeT NCMONb30BaHME CreayoWero MatepranbHO-TEXHUYECKOrO
obecneyeHus:

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crtpanunua 10 n3 12. il VHITIFIEPC}ITET
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl kKnacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToaAn4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT npon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaemble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYyET
BceM TpeboBaHusaM penepanbHbIX rocyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeYHol cucteme Maparennctea "MlaHb" , 4OCTYN K KOTOPOW NPenoCcTaB/eH
ctyneHTam. ObC MN3patenbcta "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmMarbHOMy KONMMYECTBY NMPOGUIbHbBIX HanpasneHnin ¢
cobntoaeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.

NexkumnoHHas ayamTopus ¢ MylbTUMELMANPOEKTOPOM, HOYTOYKOM 1 3KPaHOM.

KomnbloTepHble ayantopun ons nposeaeHns nabopaTopHbix paboT co cneayowmm NporpaMmMHbIM
obecneyeHneMm: nakeT Maple, cuctema GeGebra.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHunto 050100.62 "MNeparoruyeckoe obpasosaHme” 1 Npono NoArotoskn Maremaruka,
NHpopMaTrKa 1 MHPOPMALIMOHHbBIE TEXHONIOTUM .
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