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1. IOACHUTEJIBHAA 3AIITMCKA

1.1. Mecmo oucyunnunst 6 cmpykmype o6pazo8ameibHOl NPOcPaMMBbl.

Pabouas mporpamma aucuuruinabl «HbOpMaMOHHBIE TEXHOJIOTHMH B Kypce
BBICIICH aireOpb» I MOATOTOBKH OOydaeMbIX IO HAIPABJICHHUIO IMOATOTOBKU
44.04.01 [Tenarornueckoe oOpa3oBaHue, HaIpaBJICHHOCTh (mpouib)
oOpazoBarenbHOl  mporpamMmbl  «MHpOpMallMOHHBIE U CYNEPKOMIIBIOTEPHBIC
TEXHOJIOTMM B MaTeMaTHYeCKOM OOpa30BaHMM» COCTaBJI€HAa B COOTBETCTBUHU C
TpeOoBaHUSAMU (eAepaTbHOTO TOCYIapCTBEHHOIO 00pa30BaTENbHOTO CTaHIapTa
Bbiciiero  oOpazoBanust (manee @DOI'OC BO), yTBepXKIAEHHOTO MPHUKA30M
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @enepaunu ot 21 HosiOps 2014 T,
N 1505 u mpodeccuonansaoro cranmapta «llegaror (megarorudeckast 1eaTeIbHOCTh
B cdepe JOLIKOIBHOTO, HAYaIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPEIHEro 0OIIero
oOpa3zoBaHusl) (BOCIIUTATEIb, YUYUTEIb)», YTBEPKICHHOTO MPUKa3oM MUHUCTEPCTBA
Tpyla U couuanbHo 3amuTel PO ot 18 oxTsabps 2013 r. Ne5S44u. Ilporpamma
coctaBieHa B cooTBeTcTBUU co crangaptoM PIIJl B KI'TIY um. B.II. Acradnena,
YTBEPXKJICHHBIM YuéHbIM coBeToM yHuBepcuteta 30.09.2015 (mpotokon Ne9).
Huctumnaa  «MHpOpMallMOHHBIE TEXHOJIOTMM B Kypce BBICHICH —aireOpbi»
BKJIIOYEHAa B CIHUCOK AUCHUIUIMH MOAyJsi «MHbopmalMoHHbIE TEXHOJOTUU B
MpoECCUOHATILHON ACSATEIBHOCTA YUMUTENsD» BapUATUBHOM YacTH Y4eOHOro IUIaHa
1o 3a0uHoi hopme obyuenus. Koa nucrumimael B yueonoMm miane — b1.B.1.01.02.

1.2. Obwas mpydoemMKocme OUCUUINIIUHBI.

OOumii 00beM BpEMEHH, OTBOAMMBIA Ha HM3y4YeHHE IOUCLUIUIMHBI — | 3ayeTHas
enuHuua wim 36 yacoB. Ha ayauropHyro paboTy (KOHTakTHbIE yachl) oTBoauTcs 10
4acoB, HA CAMOCTOSITENIBHYIO — 26 4acoB, KOHTPOJIb 4 yaca, 2-il ceMecTp.

[IpeagycMOTpeHO  MOCTPOCHHME  HMHAMBUAYaJIbHBIX IJIAHOB (B Mpejaenax
TPYIXOEMKOCTU JUCLUIUIMHBI).

[Ipenmnonaraercs ciaenytomiast paboTa CTyZAEHTOB HaJl OCBOCHUEM Kypca:

- aHaJIM3 OCHOBHOI'O y4eOHOT0 MaTepuaja Mo aareOpe U TEOPUH YHMCEN C TOUKH
3peHUs BO3MOKHOCTH M 1iesiecooOpa3noctu ucrnonb3oBanus UKT;

- 3HAKOMCTBO ¢ cuctemoi GeoGebra;

- peleHue 3a7a4d 1o anredpe ¢ MCIoIb30BAaHUEM aHUMAIMOHHBIX BO3MOXKHOCTEH
cpennl «GeoGebray;

- TpaKTUKa CO3JaHHs aHUMAIMOHHBIX PHUCYHKOB B cpene GeoGebra mpu
M3JI0)KEHUHU COOTBETCTBYIOLIEr0 yUeOHOTO MaTepHUaa;

- HamucaHue pedeparoB, MOArOTOBKA AOKIAIOB M COOOIICHWH, CBS3aHHBIX C
METOAMKON pelIeHus] 3aJad 1o ajuredpe ¢ MCHOJb30BaHUEM AaHUMAIIMOHHBIX
BO3MOXkHOCTEH cpepl GeoGebra;

- HccneaoBaTeNbcKue padoThl METOAMYECKOTO U HAYYHOT'O XapakTepa.

1.3. Ilenv u 3a0auu oceoenus OUCYUNTIUHDBL:

Il enbro HU3ydyeHUS TUCIUILIMHBI ABIsETCS (popMHUpOBaHUE y 00ydarOIUXCs
CUCTEMBbI MOHATUH, 3HAHUM, YMEHUN M HAaBBIKOB, HEOOXOAUMBIX JI UCIOJIb30BAHUS



MH()OPMAITMOHHBIX TEXHOJIOTUN B TpoIecce OOyYeHHs Kypcy aireOpbl B By3e C
UCIoab30BanueM nporpammel GeoGebra,

OcHOBHBIC 3aa4¥ TUCIHUIUINHBIL:

* TIO3HAKOMHUTH CTYJICHTOB C OCHOBHBIMHU CHCTEMaMHU JUHAMHYECKON
MaTEeMaTHKH, UCTOPUEH WX BO3HUKHOBEHHS W PAa3BUTHSA, METOIUYCCKUMH
BO3MOXKHOCTSIMH WX  NPUMEHCHHMH  TPUA  PEHICHWH  IIKOJbHBIX
anreOpanueckux  3aga4y, NOpA  OpPraHW3allid W TPOBEICHUU
WCCJIEIOBATEILCKOU EATeILHOCTH,

* IPOaHAIN3UPOBATH OCHOBHBIE TEMBI Kypca anreOphl M TEOPUU YUCETI,
a TaK)Ke YHMCIIOBBIX CUCTEM Ha MPEAMET UCIOJIb30BaHus cucteMbl GeoGebra
pu 00y4YEHUH;

* MO3HAKOMHUTH CTYJCHTOB C HEKOTOPHIMH HOBBIMH METOJaMH H
npueMaMHd  peIIeHusT  anreOpandeckux  3aaad,  HCIOJIb3YIOIUMHU
KOHCTPYKTHUBHBIE, BBIYMCIUTEIbHBIC, KOHTPOJIUPYIOIINE, aHUMAIMOHHBIC
BO3MOKHOCTH cpeibl GeoGebra;

* copMUpOBATH YMEHUE PEIIaTh alreOpanyeckue 3a7auu pa3InyHOU
CTEIICHH CJIOXHOCTH, HCIIONB3Ys JuIst 3Toro cucreMy GeoGebra;

* CIOCOOCTBOBATh PA3BUTHIO TBOPYECKOTO TOTCHIMAJIA CTYJICHTOB,
HEOOXOJMMOTO Il PEIICHHUS CIOKHBIX MCCICIOBATEIBCKAX 33/ad  TI0
anreOpe B 00acTu nHopMaTU3auu 00pa3zoBaHuUs.

JlocTikeHre TenW W 3a]ad  HM3y4YeHUs JUCIUIUIMHBI 00eCIIeUYMBACTCS TaKKe
PEIICHUEM IIEJIOTO Psija BCIIOMOTATEIbHBIX 3a1a4, TAKUX KaK:

- HCTIOJIh30BaHUE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA;

- (hpopMupoBaHUE CUCTEMBI IPEAMETHBIX 3HAHUN U YMEHUM;

- aKTUBH3AIUS CaMOCTOSITENIbHOM ~ JICSITEJIbHOCTH, BKJIIIOYCHHE B
HCCIIeIOBATEIIbCKYIO PadoTy.

JlucrurninHa omnMpaeTcs Ha IIKOJIBHBIM W BY30BCKHMU Kypchl anreOpel U
c(hOopMHUPOBAHHBIE B IITKOJIE M By3€ KOMIIETEHIIUH, TTO3BOJISIONINE CTYICHTaM OCBOUTH
mucruIuinHy « M HbOopMaIMoHHbIE TEXHOJIOTHH B KYPCE BBICIICH aareOphDy».

4. Ilnanupyembie pe3yJbTaThl 00yUCHUS AUCITUTIIINHE

3agadyu OCBOCHUSA [InaHupyemMble pe3yabTaThl Konx pesynpraTos
JUCHUIIIINHBI 00y4YeHUs TUCITUTIIIUHE oOyueHus
(IECKPUTITOPHI) (KOMITETEHITNN )

PazButue criocobHocTel 3nams: ocuoBubie puémbl 1 Metoabl | OITK-2. Criocoben
MOJIEJINPOBATh UCIIOJIb30BaHMSI CUCTEM MIPOEKTUPOBATh OCHOBHBIE U
KOMITBIOTEPHOEC JMHAMUYECKOM MaTEMAaTUKH IIPH JOIIOJIHUTEIIHLHBIC
CONPOBOXKIECHHUE Kypca MPOEKTUPOBAHUU HAYYHO- oOpa3oBaTebHbIE
anreOpbl U TEOPUU YHUCEI METOAMYCCKHX U y4eOHO- IIpOrpaMMBbl U
MIpH IPOEKTHUPOBAHUH METOAUYCCKUX MATCPUAJIOB. pa3pabarbIBaTh HAY4HO-
Hay4YHO-METOJUYECKUX U Ymemp: ucnons3osaTh METOJMUYECKOe 00ecTIeyeHne
Y4eOHO-METOIMUCCKIX ne1arorndeck 000CHOBaHHBIE X pean3allim.
MaTepHuanoB (bopMBI, METOIBI M IPUEMBI }

MPUMEHCHUA CUCTEM JUHAMUYCCKOU

MaTEeMaTUKH IPU NPOCKTUPOBAHUU

HaYYHO-METOJIMYEeCKUX U yueOHO-




METOANYECKUX MaTEPHUAIIOB,;
obecreunBarOMUX GOPMHUPOBAHKE Y
oOygaromuxcst 00pa3oBaTEIbHBIX
pe3yIbTaTOB, IPEAYCMOTPEHHBIX
®I'OC u (nm) 00pa3oBaTEILHBIMH
CTaHJapTaMH, YCTAHOBJICHHBIMHU
00pa3oBaTeNnbHON OpraHU3alueH.
Braodemu: HaBBIKaMu OCYIIECTBICHUS
KOMITBIOTEPHOTO COMPOBOXKICHUS
IIPU IPOEKTUPOBAHUH HAY4YHO-
METOJAMYECKUX MaTepUuagoB

dopmMupoBaHUE YMEHUH 110
MPOSKTUPOBAHUIO U
peanuzainuu
00pa3oBaTeIbHBIX
MIPOrpaMM, UCTOIb3YIOIIHNX
B COOTBETCTBUH C
tpeboBanusiMu OI'OC
BO3MOYXHOCTH
COBpPEMEHHBIX
MH(POPMAIIMOHHBIX
TEXHOJIOT U1

3Hamb: OCHOBHBIC THITBI TU(GPOBBIX
00pa3oBaTeNbHBIX PECYPCOB, B
IIEPBYIO OYEPENlb CUCTEM
JUHAMHYECKON MaTEMaTHUKH,
UCIIOJIb3YEMBIX B IIpoLiecce
MaTeMaTHYeCKOW MOATOTOBKU
oOyuaromuxcs, uX BO3MOKHOCTH,
CBSI3aHHBIE C KOMIIBIOTEPHON
aHMMalel, BKIIo4ast TaKue BHUJIb
AHUMAIMK KaK T€OMETPUYECKYIO,
anreOpanvdecKyro, TEKCTOBYIO U
napaMeTpUUYECcKyIo.

Ymems: cTpOUTH KOMIBIOTEPHYIO
JUHAMHYECKYIO MOJIENb,
COOTBETCTBYIOLIYIO YCIIOBUIO 33a4H,
HaXOJIUTh BU3YaJIbHYIO BEPCUIO
peleHus 3aJjauy ¢ UCTIO0JIb30BaHUEM
MOCTPOEHHON MOJIETH U
BO3MO>KHOCTEH KOMIIBIOTEPHOI
aHUMAIMH, CTPOUTh MAaTEMaTHUYECKYIO
MOJI€Ib BU3yaJIbHOU BEPCUU PELLIECHUS
3aJ1auyM.

Braoemyw: HaBbIKaMU MCTIOJIb30BAHUS
CUCTEM JTMHAMHYECKON MaTeMaTUKU
npu 00y4EeHUHN MaTeMaTHKe

IIK-1. Cnocoben
peann30BBIBATH
o0pa3oBaTelbHbIC
MPOrPaMMEBI B COOTBETCTBHH
¢ TpeOOBaHUSIMH
(benepanbHBIX
rOCyJJapCTBEHHBIX
00pazoBaTeNbHBIX
CTaHJ]apTOB

®opMupoBaHue
CIIOCOOHOCTEH
HCII0Ib30BaTh CUCTEMEI
JUHAMHYECKON MaTeMaTHKHU
[IPU OpraHU3alUd HAYYHO-
HCCIIeI0BATEIbCKOM
JeSITEIbHOCTH
00yJaronmxcst

3Hamb 3KCTIEPUMEHTAJIbHbBIE
BO3MOXXHOCTH CUCTEM THHAMUYCCKOMN
MaTEMaTHKH MPH OPTaHU3aIHH
UCCIIEIOBATEIbCKON IeATETLHOCTH
oOyJaronuxcsi.

Ymemv npUMeHATh aHUMAIIMOHHBIE
BO3MOXXHOCTH CHUCTEM TWHAMUYECKOMH
MaTEMaTHKH IIPH OPraHU3aIIH
MCCJIEIOBATEIIHLCKON e TEbHOCTH
oOyJaromuxcs.

Brademb HaBBIKAMHU KCIIOIL30BAHHUS
CUCTEM JIMHAMHYECKOW MaTeMaTUKU
NpY OpraHU3aIuu
MCCJIEIOBATEIILCKOM e TETLHOCTH
oOyJaronuxcs.

I1K-3. Cnocoben
OpPTraHHU30BbLIBATH HAYYHO-
UCCIIEI0BATENbCKYIO
NeSTeNIbHOCTh 00yJaromuxcs

5. B npouecce

0o0y4yeHUsl  JTUCIMIUIMHE

IJIAHUPYETCS

HCIIOJIB30BaHHC

Pa3HOOOpa3HBIX BUIOB JAESITEIBHOCTH O0yYaroUIuXxcsi, OpraHu3aluoOHHbIE POPMBI U
METO/Abl OOYy4YEHUS: JIEKIIMOHHBIE M TPAKTUYECKHUE 3aHSATHUS, CaAMOCTOSTENIbHAs
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paboTa, HHIUBUIyadbHas, TPYMITOBas (OPMBI OpraHU3aIUN YICOHOHN JCATEITHBHOCTH
00yYaroIIMUXCsl, UX COYCTAHUE U JIP.

[IpenycMOTpeHO  MOCTPOCHWE  HMHIAMBHIYaJIbHBIX IUTAHOB (B Tpejaenax
TPYAOEMKOCTHU JUCIUTLINHBI).

[Mpennonaraercs cieyromias padoTa CTYJACHTOB HaJl OCBOCHUEM Kypca:

- aHaJU3 OCHOBHOTO y4YeOHOIro Marepuana Kypca ajareOpbl U TECOPHUH YHCEN C
TOYKHU 3PCHHUS UCTIOIB30BAHUS CHCTEM IMHAMHYECKOW MAaTEeMATHKU;

- 3HAKOMCTBO C CHCTEMOW quHamMHudeckoi matrematuku GeoGebra;

- pelICHHE 3a/1a4 10 areOpe W TEOPUH YKCEIT C UCITOJIb30BAHUEM aHUMAIlMOHHBIX
BO3MOXKHOCTEH cpeapl GeoGebra;

- TpaKTUKa CO3JaHHWs aHUMAIMOHHBIX pUCYHKOB B cpene GeoGebra mpu
U3JI0’KEHUHU YIEOHOTO MaTepuraa Imo ajureope;

- paboTa ¢ yaeOHO TUTepaTypoi 1o ainreOpe, PeIeH e 3a1a4 MOBBIIIICHHON CII0KHOCTH;

- TIOJITOTOBKA JIOKJIAJIOB M COOOIICHHIA, CBI3aHHBIX C METOJMUKOMN pEIICHUs 3a/1ad
HIKOJILHOTO Kypca MaTeMaTHKHU C UCIIOJIb30BAHUEM aHUMAITHOHHBIX M THHAMHUYCCKUX
BO3MOkHOCTEH cpeapl GeoGebra;

- UCCIIeIOBATEIIbCKHIE PAOOTHI METOIMICCKOTO XapaKTepa.

6. IlepeueHp 0O0pa30BAaTEIBHBIX TEXHOJOTHH: COBPEMEHHOE TPATUIIMOHHOES
oOydeHue, Teaarornka COTpyJIHUYECTBa, MPOoOIeMHOE 00ydeHHEe, HH(POPMAIIMOHHO-
KOMMYHUKAITHOHHBIC TEXHOJIOTHH.



2. OpranM3alMOHHO-METOANYECKHE TOKYMEHTbI
2.1.1. TexHosloru4ecKas KAapTa 00yUYeHUs IMCIUIINHE
«udopmarimoHHbIe TEXHOJIOTHH B KyPCE BBICIIICH aareOpbDy

11 o0yyaroImuxcst 00pa3zoBaTeabHOM IPOrpaMMbl

Hanpasnenue noarorosku: 44.04.01 Ilenaroruueckoe oOpazoBaHue
Hamnpasnennocts (mpoduis) odpa3zoBareabHOM nporpamMMbl MH(poOpMalHOHHBIE U
CYNepKOMNbIOTEPHBIE TEXHOJOTHH B MATeMATHYeCKOM 00pa30BaHNHU

(HampaBiieHHE U YPOBEHb IIOATOTOBKH, U (P, MpodHIb)

10 3204HOI (popMme 00yUeHMsI

(oOmas TpymoeMkocTs 1 3.e.)

HaumeHnoBanue pa3acioB u
TEM JUCHHUITIIMHBI

Bcero
4acoB

(3.e.)

KoHnTakTHBIEC Yachl

BCCTO

JICKITUI

MMPAaKTH4C
CKHX

JlabGopa
TOPH.

Camocto
sTejIbHas
pabora

(I)OpMI)I 1 MCTOAbI
KOHTPOJIA

PA3JEJ 1.
NHPOPMALMOHHBIE
TEXHOJIOI'UH B AJITEBPE
YHUCEJ

18
(0.5)

3

13

Cpena GeoGebra, ece
JMIAKTHIECKHIE BO3MOYKHOCTH
pu o0y4eHHu anredpe.

0,5

0.5

AHMMAaIOHHBIE PUCYHKH TIPH
N3Y4YEHHH JIETMMOCTH LIEJIBIX
qucel. JleneHue ¢ 0CTaTKOM.
AJNTOpPUTHEI IEHCTBUI
«CTONOHKOMY U JIeTICHUS
«yronkom. HOl u HOK.

AHUMAaIMOHHO-TECTOBBIE MOJIENIN
apu(hMETUICCKUX OTepaIiii Haf
JICHCTBUTEIHHBIMHU YHCIIAMHU.

0,5

0,5

I'. AHUMaIIMOHHO-TECTOBEIC
MOJIENH apu(PMETHIECKUX
onepanuii HaJl KOMIUIEKCHBIMH
yucaamu. Kopuu.

0,5

0,5

AHMMAIMOHHO-TEOMETPUYECKOE
HaXO0X/CHHE KOpHE
MHOTOUJICHOB C KOMILJIEKCHBIMH
K03 purrieHTaMn

WNuauBuyansHas
noMarnHss pabora Ne 1

KonrpompHas padora Nel

PA3JIE 2.
WH®OPMAIIMOHHBIE
TEXHOJIOTHH B AJITEBPE
MHOT'OYJIEHOB

18
(0.5)

13

AHUMaIMOHHO-TECTOBBIE PUCYHKH
JUISE OTPAOOTKH CIIOKEHHUS,
YMHOXKEHUS, JEJICHUS C
ocTaTkoM, anroputM EBkiuna,
HOJ1 MHOTOYJICHOB.

0,5

0.5

AHMMAaIMOHHO-TEOMETPUYECKas
peanu3anus pasioKeHus
MHOTOYJIEHA 0 CTENEHsIM X-C.

1,5

0,5

2.5

AHHMaHHOHHLIe PUCYHKH i
HaXO0XJACHUA palluOHAJIbHBIX
KOpHeﬁ MHOT'OYJICHA.

0,5

0.5

AHMManoOHHO-TeOMETpHYeCKast
peanmzanus meroaa ltypma.

1,5

0,5

2.5

NunuBunyansHas
noMarnHsst pabora Ne 2

UTOI'OBbINM KOHTPOJIb

DK3amMeH

HToro

36
(1)

10

26




2.1.2. Conep:kaHue OCHOBHBIX pa3leJioB M TeM JMCHHMIJIMHBI
«MH(popMamoHHbIe TEXHOJIOTHH B Kypce BBICHICH anreOpb»

Huctunnuna «HbopMallMOHHbBIE TEXHOJIOTMM B KypC€ BBICIIEH alreOpbI»
3aHMMAEeT OJHO M3 BaXKHBIX MECT B TMOJTOTOBKE MAarucTpa mo oOpa3oBaTeIbHOU
nporpamme  «MHopmanmoHHbile M CYNEpPKOMIBIOTEPHBIE  TEXHOJIOTMH B
MaTeMaTu4eckoM oOpa3zoBaHum». llocpeAacTBOM 3TON AMCHUILUIMHBI (HOPMUPYIOTCS
HaBBIKM TPUMEHEHUS METOJUYCCKUX BO3MOXKHOCTEH CHCTEM JMHAMHYECKOU
reOMETPUU MPH O00YUCHUH TEOPETUUYECKUM pasjieiaM IIKOJIbHOTO Kypca F€OMEeTpHH,
IpU PEUICHUH TUIAHUMETPUYECKUX M CTEPEOMETPHUUECKHX 3a/ad, 3aKJIaJbIBaloTCs
OCHOBBI METOJUYECKOTO MAaCTepCTBA, IOBBIIMIAECTCS YPOBEHb NpPOdEeCCHOHATHLHON
MOJTOTOBKA B YCJIOBHUAX HHPOpMATH3AMK W TNPOPHIM3ALUA  OOpa30BaHMS.
OcBoenne mucnumuiiHbl «MHPOpPMAIIMOHHBIE TEXHOJOTHMH B KypC€ BBICIICH
anreOpbl» TECHO CBSA3aHO C M3YYEHHEM B IEIarOTMYECKOM By3€ TaKUX JUCIMIUIMH
Kak, «Anredpay», «Teopus uucen», «HucnoBbie cuctembny, «MeToanka OO0ydeHUs
MaTeMaTuKe», C TeAarorHuecKuMU M Y4YeOHBIMU TMpaKTUKaMH, YTO Tpedyer
COTJIAaCOBAHUS COJIEP KaHMS U MOPSIKA MPENO0IaBaHus HA3BAHHBIX TUCIIUILIMH.

Uepe3 qMHAMUKY M aHUMAIIUIO BHOCUTCS JIBIKCHUE B IMIPETIOJIaBAHUE MaTEMAaTUKU —
TO, YEero paHbliie He ObUIO M YTO MOSBIJIOCH JIMIIE OJIaro/iapsi pa3BUTUIO KOMITLIOTEPHOU
TEXHUKU U TEXHOJIOTUI 00yUeHHS.

AHHUMAaNMOHHBIE PUCYHKH JEJAI0T MaTEeMaTHYCCKUE TOHATHS W YTBEP KICHHS
HATJIAAHBIMU, YTO CIOCOOCTBYET MX TOHMMAHHUIO W 0oJee MPOYHOMY YCBOCHHIO.
OcoGenHo MOYYUTETHHBIM SIBIISICTCS CaMOCTOSITENTEHOE U3TOTOBJICHHE
IMHAMHYECKOTO PHCYHKa, Mpearnojiaramiiee IIy0OKoe MNPOHUKHOBEHHE B CYTh
MOJIETTUPYEMOro Tporiecca. AHUMAIMOHHBIE PUCYHKM MOXHO HCIOJB30BaTh Ha
Pa3HBIX CTaAMSIX M3YYEHUs MaTepuaja: KaK HarJISIHBIN AUJTaKTHYCCKUN MaTepuas
MpU U3YYCHUH HOBOT'O, KaK MCTOYHHMK 3a/lad W COMPOBOXKICHUS MX PEIICHUH, Kak
WHCTPYMEHT JIJIs1 DKCTIEPUMEHTUPOBAHUS U MIPOBEJICHUSI HAYUYHBIX UCCIICIOBAaHUM.

OOpaTtuM BHUMaHUE HA TO, YTO B HEKOTOPBIX CIIy4asX HarJisHas aHUMAIMOHHAs
MOJIeNIb anreOpandecKkoro yTBEpKIeHUs Ooisiee yoOeautenbHa, 4em (HOpMalbHO-
JIOTUYECKOE JI0KA3aTeNbCTBO, U OTO MOXHO HCIOJIb30BaTh MpU paboTe B Kiaccax
VH)XEHEPHOW HAIIPABJICHHOCTH.

Conepxanue auciuiuinabl «MHGOpMAaIIMOHHBIE TEXHOJIOTHH B Kypce BbICHICH
anreOpel» B YaCTH TCOPHUU W MPAKTUKH TECHO NMPUMBIKACT K HBIHE JEHCTBYIOIIAM
y4eOHHMKaM M0 aiaredpe M MOKET ObITh HMCIOJIb30BAaHO OOYYalOIIMMHCS KaK MIpH
MOJATOTOBKE COOTBETCTBYIOIIMX JICKIIMM, TaK ¥ TIPU OPTaHU3AIIUU CaMOCTOSTEIbHBIX
WCCIICIOBAaHU MaructpoB. [lUCIMIIIMHA OCHOBHOTO MOMYJS TMpecleAyeT Ielb:
MoKa3aTh Ha KOHKPETHBIX MPUMEpax Pojib M 3HAUCHHE aHMMAIMOHHOW COCTABIISIONICH
B PA3IMYHBIX 00JACTAX aNreOphl H pean3aluio o0yueHusl anredpe ¢ UCIOIb30BaHUEM
KoMIbroTepHOl cpeapl GeoGebra, KoTopass HauTydIuM 00pa3oM MOIXOMUT IS ITUX
LETen.

B cTpykType n3ydaeMoro Kypca BIJICIICHBI Ba OCHOBHBIX pasjeina: pazoen I —
«MHbOpMaIIMOHHBIE TEXHOJIOTUH B alredpe uncen», pazoen 2 — « UapopManinoHHbIe
TEXHOJIOTUH B anredpe MHOrowieHoB». [lpu m3yueHun Kypca OOJIbIIOE BHUMAHHE
yIEICHO pEIIeHUI0 anreOpandecKux 3a7ad C Hcmojb3oBaHueM cpeasl GeoGebra.
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Hapsiny ¢ goctaTouyHO MpOCTHIMU 33a4aMH, HEOOXOIMMBIMH JIJIs1 YCBOCHHUS 0a30BbIX
3HAHUM 1o anredpe, KypC HACBHIIIEH 3aJa4aMH TOBBIIIEHHOW TPYIHOCTH, JIs
PAllMOHAIIBHOTO  pEIEHUs KOTOpBIX  TpeOyroTcs CHeUaIN3UPOBaHHbIC
AHUMAlMOHHBIE YEPTEXKH.

[IporpamMmMoil JUCHUIUIMHBI TMPEAYCMOTPEHO MPOBEICHUE IUCTAHIIMOHHBIX
7a00paTOPHO-TIPAKTUYECKUX  3aHATHH. Takke MporpaMMoil  MpeyCMOTPEHBI
CJIEYIOLIME BHUJIbI KOHTPOJIS: WHIMBUIyaJIbHbIC JOMAIIHUE 3aJaHusi, KOHTPOJbHAs
pabota. UtoroBas arrectarysi Mo yCBOCHHIO COACPKAHUS JUCIUIUIMHBI TPOBOAUTCS
B BHJIE SK3aMEHAa 10 BCEM AMCIUIUIMHAM MOIYJIA 4.

Pazoen 1. Unghopmayuonnvlie mexnonozuu 6 aneebpa uucen
PaccmarpuBaetrcsi ucTopusi CO3[aHUST M Pa3BUTHS HamOoJiee MOMYJISIPHBIX
CUCTEM JUHAMHYECKON reoMeTpuu. ABTOPCKHE KOJIJIEKTUBBI CO3/1aTeNIe 1 OCHOBHAs
TUAAKTUYECKas UIC0JIOTHSI CUCTEM JUHAMUYECKON Tr€OMETPUH.
AHAIU3UPYIOTCA KOHCTPYKTHMBHBIEC, HCCIEIOBATEIbCKUE, AHUMAIIMOHHBIE U
BBIYMCIIUTEIbHBIE BO3MOKHOCTH CHCTEM JAMHAMHUYECKON T'€OMETPUHM KaK CpEJICTBO
oOyuenus: anrebpe. PaccmarpuBaroTcs TeMbl IIKOJBHOTO Kypca —aireOphl.

O6cy>1<11aeT051 METOAHUKA COHpOBO)KI[GHHfI X aHUMAIlUOHHBIMHU pI/ICYHKaMI/I B cpe,ue
GeoGebra.

Pa3zoen 2. Hughopmayuonnvle mexnonozuu 6 ancedpe MHO2OUIEHO8
AHAIM3UPYIOTCA ~ KOHCTPYKTHUBHBIC,  JTUHAMUYECKHUE,  BBIUUCIUTEIbHbBIC
BO3MOXKHOCTH cucteMbl GeoGebra kak cpenctBa 00y4deHus areOpe MHOTOWICHOB.

C(l)OpMy.HI/IpyeM OCHOBHBIC TCMbI H MCTOAUYCCKHC PCKOMCHAAIINHU IIO
KaXXaoMy pasacily JUCHUIIIINHBI.

NHO®OPMAIIMOHHBIE TEXHOJIOI'NHN
B KYPCE BBICHIEHN AJITEBPHI

1. KpaTtkoe BBenenue B mporpammy GeoGebra.

BBonHas TemMa paznena MOCBAIIEHA MCTOPUM CO3JAHUS U 3TalaM pPa3BUTHUS
CAI'. HeoOxonumo ocoboe BHUMaHUE OOpaTUTh HA YETHIPE CUCTEMbI TUHAMUYECKON
r€OMETPUU U MPOJyMaTh OTBETHI Ha CJIEAYIOIIME BOMPOCHI: ) UCTOPUS CO3AaHUS U
9TaIbl Pa3BUTHS BEPCUH OJHOM U3 MEPBBIX CUCTEM JUHAMHUUECKOM reomerpun Cabri
Geometre (dpannusa, 1988 1.); 6) UCTOPUS CO3MaHMS U ATANbl Pa3BUTHSA OJIHON W3
caMbIX MOMYJIAPHBIX CHCTEM JAMHaMU4Yeckoi reomerpuu The Geometer’s Sketchpad
(pycckosizbiunblie Bepcun JKubasi reometpus u XKuas matemaruka) (CILIA, 1989 r.);
B) UCTOpUS CO3JIaHUS W OTalbl Pa3BUTHS OJHOMW M3 CaMbIX HAJIEKHBIX CHCTEM
nuHamudeckon reomerpun GeoNext (I'epmanus, 1999 r); r) uctopus cos3naHus u
ATallbl Pa3BUTHSI OTEYECTBEHHOM CUCTEMBI TMHAMUYECKo reometrpun «llnmanumerpus
7-9%» (Poccusi, 2001 1.); 1) ucTOpUsS CO3JaHMSI M JTalbl Pa3BUTHS CBOOOIHO
pacrpocTpaHsieMold MYJIbTUILIIAT(OOPMEHHONW CHUCTEMbl JUHAMHUYECKOW TI'e€OMETPUHU
GeoGebra (Aectpus, 2002 1.); €) MeToAMYECKHE OCOOCHHOCTH Pa3BUTHS Pa3IHUHbIX
BEepCU cHCTEM OuMHaMU4yecKou reomerpuu. [locienyromue Tembl paszzena UMEIOT
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MPAKTUYECKYI0  HAMpPaBJICHHOCTh, W  KaXI0€  3aHATHE  COMPOBOXKIACTCS
71a00paTOPHBIMHU paboTaMu ¢ HCIoNIb30BaHueM cpeapl GeoGebra.

Paznen 1. UTHOOPMAIIMOHHBIE TEXHOJIOI'MN B AJITEBPE UM CEJIL.

1.1. AHMManMOHHBINA PUCYHOK JUIS ACJICHUS C OCTATKOM LIEJIBIX YHCEII.

1.2. AHMManMOHHOE MPEACTABICHUE AJITOPUTMA JCIICHHUsI HATYPAIBHBIX YHCET
«YTOJIKOM.

1.3. AHMManMoOHHOE IPEACTABICHNE alroOpUTMa EBKIIMIA 71 LETIBIX YMCElL.

1.4. AHMManMoHHOE HaxoxaeHue auHerHon Gopmer HOJI.

1.5. 'eomeTprueckoe MOJEIUPOBAHNE APUPMETHUECKUX OTNEpaLIUi

HaJ| IeCTBUTEIbHBIMU YU CIIAMH

1.6. 'eomeTprueckoe MOJEIUPOBAHNE APUPMETHUECKUX OTNEpaLIUi

HaJ| KOMIUIEKCHBIMH unciaMu. KopHu.

1.7.  AHHMMalMOHHO-TEOMETPUYECKOE JEIEHUE C OCTAaTKOM JUI1 LEJbIX
KOMIIJIEKCHBIX YHCEIL.

1.8. AHMManuoHHOE IIpEACTABICHHME anroputMa EBximga miusd  Lensix
KOMIIJIEKCHBIX YHCEIL.

1.9. AanmanmoHHoO-rpapuIecKoe perieHue ypaBHeHHMA

TPETHEN CTEIIEHU U BBIILE.

1.10. AaumannoHHO-TpaduyecKoe MpecTaBIeHUE A0Ka3aTeIbCTBa OCHOBHOU
TEOPEMBI aIreOpBhl.

Pazpen 2. HUHOOPMALMOHHBLIE TEXHOJIOTMM B AJII'EBPE
MHOI'OYJIEHOB.

2.1. AHMMaIMOHHBIE PUCYHKH JUJIS CJIOKEHUS U YMHOKEHUS MHOTOWICHOB.

2.2. AHMMAaIMOHHBIE PUCYHKH IIPU JEJIEHUN C OCTATKOM JIJI1 MHOTOYJICHOB.

2.3.AHMMAllMOHHOE TPEACTABICHHE alfOpUTMa JICJICHHS] MHOTOYJIEHOB
«YTOJIKOMY.

2.4. AHuMaInMoHHOE MpeACTaBICHUE AIrOPUTM EBKiMAA AJ1s1 MHOTOYJICHOB.

2.5. Haxoxaenne HOJ/l MHOTO4JIEHOB C IPUMEHEHUEM JICJICHHS «YTOJIKOM.

2.6. AHUMAaLIMOHHBIA PUCYHOK JJIsl HAX0XK/ICHUE MTapbl MHOTOUYJIEHOB C JaHHBIM
HO/I 1 3amanHOM OCIeI0BaTEILHOCTHIO HEMOIHBIX YaCTHBIX.

2.7. AHUMAaIIMOHHBIN PUCYHOK JIJIsi HaxoxkaeHus auHeiHoit hopmbel HOJL nByx
MHOT'OYJICHOB.

2.8. AHMMAaIMOHHBINA PUCYHOK CXeMBbI I 'opHepa.

2.9. AHMManMOHHO-TEOMETPUYECKUI aHAJIOT cXeMbl ['opHepa.

2.10. AHMManMOHHBIM aJNTOPUTM HAXOXKICHHUS PALMOHAIBHBIX KOPHEHN
MHOTOWIEHOB € LEIbIMU KO3 PULIMEHTAMHU.

2.11. AHUManMOHHBIN ANTOPUTM OTACIIEHUS KPATHBIX MHOXKHUTEIEH.

2.12. AHUMAIIMOHHBIA aJTOPUTM OTAECJICHHE JCHCTBUTEIBHBIX KOpPHEH
MHOTOYJIEHA C JeHCTBUTENbHBIMU KO3 dunmenTamu meroaoM ltypma.

Memoouueckue pexomernoayuu.
Paszoen 1. Hnghopmayuonnvle mexunonocuu 6 arceope uucen
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Copnepxkanue paszzena MpeaycMaTpuBaeT OOCYXKIACHHE OOIMUX MPOOIEMHBIX
CUTyalldi CBS3aHHBIX C: a) KOHCTPYKTHBHBIMH BO3MOkHOCTsIMH GeoGebra; 0)
TEXHOJIOTHEH CO3/1aHusI COOTBETCTBYIOIINX AaHWMAIMOHHBIX PHUCYHKOB B CpEe
GeoGebra; B) »KCHEpUMCHTAJIBHBIMH M HCCICIOBATCIILCKUMHU BO3MOXKHOCTSIMHU
GeoGebra; r) Bo3moxknHoctamu GeoGebra mo oOydueHHIO MOWCKY pEIICHHs 3ajad,
aHUMAIIMOHHOMY COTPOBOKJCHHUIO JOKa3aTebCTB TEOpeM; 1) C OpraHu3amuei
MCCIICZIOBATEILCKOM U AKCIIEPUMEHTATLHON JeSITETHHOCTH.

Ocoboe BHUMaHHE IIEJIECOOOPa3HO OOpPAaTUTh HAa BO3MOXKHBIC MPOOJIEMHBIE
METOJANYCCKUE CUTYAIINH, CBSI3aHHBIC C PACCMOTPEHUEM IEPESUNCIICHHBIX BBIIIEC TEM
paszmena, MeToJaM peIIeHWUsS MHOTOBAPUAHTHBIX 3a7ad M 3a/ad TOBBIMICHHOM
CJIOKHOCTH.

[Tpu oOyduenun anreOpe Ha Oase GeoGebra morpedyercst chopmupoBarth
YyMEHHE CO37aBaTh COOCTBEHHBIC HWHCTPYMEHTHI, CTPOWTh AHWMAIIMOHHO-
reOMETPUUYECKHE MOJICITH aNTreOpanyecKuX MOHSATHI U yTBEPKICHHIA.

Pazoen Ne 2. Ungopmayuonnvie mexuonoeuu 8 aneebope MHO2041€HO8

BonblIMHCTBO TeM pa3zena UMEIOT MPaKTUYECKYI0 HAIPaBIEHHOCTb, KaXKI0€
3aHATHE TPEAIoaraeT MCIOoIb30BaHUE J1a0OpaTOpHbIX paboT Ha 0asze cpensbl
GeoGebra. Copepkanme pasfena mHpeaycMaTpuBaeT  OOCYXIEHHE  OOIIUX
NpOoOJIEMHBIX CUTyalil CBSA3aHHBIX C: a) AHUMALMOHHBIMU BO3MOYKHOCTSMU CPEJIbI
GeoGebra; 6) TexHoJOTHEW CO3MaHHUS COOCTBEHHBIX MHCTPYMEHTOB JHHAMUYCCKHX
YepTekel; B) IUAAKTHUYCCKHMH Bo3MokHOCTsIMH GeoGebra kak 3ddekTuBHOrO
CpelCTBa pean3aliy HCCIEIOBATENbCKOTO IMOAX0Ja MpPU OO0y4YEeHUH anredpe; T)
Bo3MOkHOCTsIMU GeoGebra mo o0y4eHHIO TTOUCKY pEelIeHUs anreOpandeckux 3ajad;
1) C OpraHu3alMed HUCCIENOBATEIbCKOW W JKCHEPUMEHTAIBHOW JEATEIbHOCTH
IIKOJILHUKOB TIpU 00y4YeHUHU anredpe.

Oco0oe BHUMaHUE PEKOMEHAYETCS OOpaTHUTh HAa BO3MOXHBIE MPOOJIEMHBIC
METOMYECKUE CUTYaIlNH, CBI3aHHbIC ¢ 00y4YeHHeM anreope Ha 6asze GeoGebra.

3. KOMIIOHEHTbI MOHUTOPUHI'A Y4eOHBIX JOCTHXKCHU I
3.1. TexHosioruyeckasi Kapra peMi THHIra AU CIUIIJINHbI

HaumenoBanue Hanpasiienne noaroToBku U ypoBEHb KonnyectBo
JUCLUTIIINHBI oOpa3zoBanus (6akanaBpuaT, MarucTpaTypa, 3a4ETHBIX
acnipanTypa) HaumeHoBaHue nporpamMmsl/ €IMHULY/KPETUTOB
npodus
[Mudposbie Harpasnenue noarorosku 44.04.01 Ilegarornueckoe 1 3.e.

obpazoBanue. HanpasineHHOCTH (TIpodniib)
o0pazoBaTenbHOI porpamMmMsl «IHGOpMAIIOHHbIE U
PECYPCBI B KYPCEC | cynepkoMnbroTepHbIe TEXHOMOTHH B MATEMATHIECKOM
BBICIIICH anre6p51 oOpazoBannm» Kpanu¢ukanus (cremnens): Maructp
CMexHBIC TUCIUTUIMHBI 10 Y4eOHOMY TIaHY
[IpenmecTByromuii MIKOIBHBIA KypC MaTeMaTUKH, OakanaBpuaT IeBY3a: KypChl airedpsl,
TEOPUH YHCEIl U YACIOBBIX CUCTEM
[Tocnenyromme: CrcteMbl AMHAMHUYECKON MAaTEMAaTUKU B Kypce ainredpsl By3a

oOpa3zoBaTebHbBIC

Paznen 1
Copnepxanue \ dopma paboTh* \ KonuyectBo 6amios 35 %
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Texkymias pabora | MuauBuayanbHas
nomantHsst pabota Nel
KontponsHas pabota
Nel

Pa3pen 2
Copnepxxanue ®opma paboTer™* KonuuectBo 6amios 35 %
[ max
Texymas pabora | MuauBuayaabHas
15
noManiHss padora Ne2

15

HNroroeii pazaen
Conepxxanue ®opma paboThI* KonuuectBo 6amios 40 %
min max

Hroroserit DK3aM€EH 30 50
PEUTHHT -
KOHTPOJTb

Htoro 30 50

OO0Omiee KOIWUYeCcTBO OajuioB 11O

JUCHHUIIIINHEC
(110 uTOraM M3y4eHHUs BCeX MOAYIEH)

CooTBeTCTBHE PEHTHHIOBBIX 0AJJIOB M aKAAeMHUYECKON OLEeHKH:
50 GaoB — JOIYCK K 9K3aMeHy

60-72 — y0BIIETBOPUTEITHHO

73-86 — xoporo

87-100 — oTanuHO

3.2. ®oHJ OLEHOYHBIX CPEACTB (KOHTPOJIbHO-U3MEPHUTEIbHbIE MAaTEPHAJIbI)

MMHUCTEPCTBO ITPOCBENIEHNS POCCUMCKOU OEJIEPAIIMN
denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTEIbHOE YUPEIKICHUE
BBICIIET0 00pa30BaHus

KpacHosipckuii rocy1apCTBEHHBIN NEAArOTUYECKUN YHUBEPCUTET
uM. B.I1. Acradnena

HNuctutyT MatemMaTuku, GU3MKU, HHOOPMATUKA

Kadenpa-pazpaboTunk: MaTeMaTuKu U METOJIMKH O0yUEHUS MaTEeMaTUKE

YTBEPXIEHO OZAOBPEHO
Ha 3aceaHuU Kadenpsbl Ha 3aCeaHuM Hay4YHO-METOAMYECKOTO COBETA

12



IIporokosm Ne CIEUHUAIBHOCTH (HAMPABJICHUS MOATOTOBKH )

oT «__ » Mas 2021 ITporokou Ne

3aB. kadh. MuMOM Or  wMad 2021
_ Q// 745%«? ___JI.LB. lllkepuna IIpencenarens HMC % B. bopTHOBCKUI

®OH/JI OHEHOYHbBIX CPEJICTB
JIJIs TpOBEICHUS TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAIHH
OO0yuaromuxcs Mo TUCIUATIIINHE

«Mu(popManioHHBIE TEXHOJIOTUU B KypCe BBICIIEH anreOpbi»
Hanpasnenue noarorosku: 44.04.01 [lenarornueckoe oOpasoBaHue
HamnpasnenHocTs (poduiib) 00pa3oBaTeIbHON TPOTrpaMMBI
NudopmanmoHHbIe U CyNIEpKOMIBIOTEPHBIE TEXHOJIOTHH B
MaTeMaTHYeCKOM 00pa30BaHUU

KBamudukanus (crenens): MAI'ICTP
dopma oOydeHus: 3a04Hast

CocraBuTeb: Jlapun C B., npodeccop

E =
Kpacnosipck 2021 e

YKCIEPTHOE 3AKJIIOUEHUE HA ®OHJI OIIEHOYHBIX
CPEJICTB

[IpencraBnennplii  (QOHI  OIEHOYHBIX CPEACTB IS TEKYyIIEeH
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MIPOMEKYTOUHOM aTTecTalu cooTBeTcTBYeT Tpeboranusam OI'OC BO.

[Ipennaraembie GopmMBI KW CpencTBa aTTECTAlMM AJCKBATHBI IENAM U
3ajlayaM  peaju3aluyd  OCHOBHOM  mpodeccroHaibHOM  00pa3oBaTesbHOMN
nporpaMmel 1Mo  HampasiaeHuto noArotoBku  44.04.01 Ilegarormueckoe
oOpa3oBaHue, HaMpaBJIeHHOCTh (Tpoduias) oOpa3oBaTEILHON POTPAMMBbI
HNudopmaninoHHble ¥ CYHNEpKOMIIBIOTEPHBIE TEXHOJOTMH B MaTEMaTHUYECKOM
oOpa3zoBaHuH, KBaTudUKaIKs (CTEIEHb): MarucTp, popma o0ydeHus: 3a0UHasl.

OueHo4YHbIE CPECTBAa U KPUTEPUH OLEHUBAHUS MPEACTABICHBI B ITOJHOM
o0beMe. DOpMBI OIIEHOUHBIX CPEJICTB, BKIIOYEHHBIX B MPE/ICTABICHHBIN (HOH,
OTBEYAIOT OCHOBHBIM mpuHIUIAM (GopmupoBanusi POC, yCTaHOBIEHHBIX B
[Tonoxenuun o QopMupoBaHUU (POHJIA OLIEHOYHBIX CPEJCTB IJIsi TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH, MPOMEXYTOYHOM M HTOroBOM (TrOCYJapCTBEHHOM
UTOTOBOM) aTTecTaluu OO0y4aroumxcs M0 00pa3oBaTelIbHBIM IporpaMMam
BbICIIEr0  oOpa3oBaHMs — [porpamMmaM OakajiaBpuara, Iporpammam
CHeLMATUTETa, IPOrpaMMaM MarucTparypbl, IporpaMMaM MOATOTOBKH HAay4HO-
NEeJarort4eckux KaJapoB B aclUpaHType — B (eepaJlbHOM TOCYJapCTBEHHOM
Oro/KkeTHOM  00pa3oBaTEIbHOM  YUPEXKACHUHM  BBICIIETO  OOpa3oBaHMs
«KpacHOSpCKMI TOCYIapCTBEHHBIM IEeNarorudecknii ynusepcurer um. B.IL
ActadneBay, yTBepKICHHOTO Mpuka3zom pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTaHHblil U MPEACTABICHHBINA I 3KCHEPTU3bl (DOHJ OLIEHOYHBIX
CPEICTB PEKOMEHIYETCSI K MCIOJIb30BAaHUIO B IIPOLIECCE IOATOTOBKH 11O
YKa3aHHOMW MpOrpaMMe.

DKcnepT-padoToaaTeb,
nupektop MAOY rumuazust Nel4
«IKOHOMHUKH, YIIPABJICHUS U TTPaBay [lynax H.B.

27.04.2021

1. Haznavyenue ¢goHIa OLIEHOYHBIX CPEACTB

1.1. Ienvio co3manus ¢GOHIA  OINCHOYHBIX  CPEJICTB  JUCIMILIMHBI
«MHbOpMAIIMOHHBIE  TEXHOJOTHHM B  Kypce€ BBICHIEH  anreOpbl»  SBISETCS
YCTaHOBJICHHE COOTBETCTBUSI YUEOHBIX JOCTHKECHUN 3aIUIAHUPOBAHHBIM Pe3yJIbTaTaM
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oOyueHuss ¥ TpeOOBaHUSIM OCHOBHOM MpOQecCHOHANbHON 00pa3oBaTeIbHON
nporpaMmsl, paboyeil mporpaMMbl AUCIUIIAHBI.

1.2. ®oHn oOLEHOYHBIX cpeactB mno auciuiuinHe «WHdopmanmoHHbie
TEXHOJIOTUH B KypCe BBICHIEH aJireOpbl» periaeT Caeayolme 3a0aiu.

— yIOpaBJEHUE TMPOIECCOM NPHOOPETEHHUs O00y4aromUMUCS HEO0OXOAUMBIX
3HaHWM, YMEHHW, HABBHIKOB M (POPMUPOBAHUS KOMIIETCHUUW, OMNPENEICHHBIX B
oOpa3oBaTeNbHBIX  CTaHAApTaX 10  HampaBieHuro  noarotoBku  44.04.01
[Temarorudeckoe oOpa3zoBanue, KBamu@puKkanus (CTerneHb) Marucrp;

— YOpaBJIEHHE TMPOLIECCOM JOCTHXKEHHSI peaju3aluh  00pa30BaTEIbHBIX
[porpamm, ONpeAEIICHHbIX B BUAE HA0Opa KOMIETEHIUI BbIITYCKHUKOB;

— OIIEHKa JIOCTM)KEHHI OOydYaromuxcs B IPOLECCE HM3YyYEHUs TUCLUILIMHBI
«H(popMalOHHBIE TEXHOJOTHH B KypCe BBICHICH anreOpbl», ¢ OMpeiesieHueM
MTOJIOKHUTEIBHBIX / OTpULATEIbHBIX pE3yNbTATOB U IUIAHUPOBAHUE
IpeaynpekIalomuX / KOPPEKTUPYIOUTUX MEPOTIPUSITHIA;

— o0ecrnedyeHne COOTBETCTBUS pE3yJbTAaTOB OOy4YeHHUs 3ajadyaM Oynyuied
npo(hecCHOHAIBHON N1€ATEIBHOCTH 4YEpe3 COBEPILIEHCTBOBAHUE TPAJULUOHHBIX HU
BHEJPEHUE WHHOBAI[MOHHBIX METOJOB OOYy4YeHHs B 0O0pa30BaTelbHBIA IPOLIECC
YHUBEPCHUTETA;

— COBEpPIIIEHCTBOBAHUE CAMOIIOITOTOBKU U CAMOKOHTPOJISI 00yYaromuxcsl.

1.3. ®oHja OIEHOYHBIX CPEACTB pa3padOoTaH HAa OCHOBAHUM HOPMATHUBHBIX
O0OKYMEHMO8:.

— (eaepabHOTO TOCYAAPCTBEHHOIO0 00pa30BaTEIbHOIO CTAaHAAPTA BBICHIETO
oOpa3zoBaHus Mo HampaBiaeHU0 ToAroToBku 44.04.01 [lenarornueckoe odpasoBaHue,
KBaNM(puKauus (crernenb) Marucrp.

— 00pa3oBaTeNbHOM MPOrpamMMBbl BBICIIETO O0pa30BaHUS [0 HANPABJICHUIO
noarotoBku 44.04.01 Ilemarormyeckoe oOpa3oBaHue, KBadu(uKalus (CTENEHB)
Marwucrpartypa.

— Ilonoxenust o ¢opmupoBanuu (OHIA OLIEHOYHBIX CPEICTB AJIS TEKYIIETro
KOHTPOJISI yCIIEBA€MOCTH, MIPOMEXYTOUHONH M UTOTOBOM aTTeCTalluy OOYyYaroIIMXCs
mo oOpa3oBaTelbHBIM NPOrpaMMaM BBICHIETO OOpa3oBaHUS — MPOrpaMMam
MarucTparypsl B ¢eaepalibHOM TOCYJapCTBEHHOM OIO/DKETHOM 00pa30BaTEIIbHOM
yupexaeHun  Bbiciiero  oOpasoBanus — «KpacHospckuii  rocyaapCTBEHHBIN
negarornyeckuii yausepcutet uM. B.I1. AcradreBa» u ero ¢punmanax.

2. IlepeyeHb KOMIETEHUHUH € YKa3aHHEeM IJTanoB HX (popMuUpOBaHUA B

npouecce U3y4eHusl JMCUUILIHHBI

2.1. Tlepeuenb koMHIeTeHIH, (DOPMUPYEMBIX B MPOLECCE U3YUEHUS AUCLIUILIUHBI
«MHpOopMaLIMOHHBIE TEXHOJIOTUH B KypCe BBICIIEH anreopb»:

Obwenpogheccuonanvbhbvle KOMNEMeHyuu.:
OIIK-2. CrtocobeH IpoeKTHPOBATh OCHOBHBIC U JOTIOJIHUTEIIbHBIC 00pa30BaTeIIbHBIC
porpaMMebl U pa3zpadaThiBaTh HAYYHO-METOAMUECKOE 00ECIIeUeHUE UX pean3aluy.

IIpogeccuonanvuvie komnemenyuu:
[1IK-1. CnocobeH peanu3oBbIBaTH 00pa3oBaTeIbHbIE MPOrPaMMbl B COOTBETCTBUH C
TpeboBaHUsAMU (eJepaTbHBIX TOCYaPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB
[IK-3. CmocoOeH oOpraHu30BBIBATh HAYyYHO-UCCIIENOBATEIBCKYIO JEATEIbHOCTh
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00yJaronumxcs.

Jran JucuuninHel, yyacTpyrouue B (pOpMUpPOBAHUM OueHouyHoe
Komnerenuun ¢opmupo KOMIIeTeHIIUH Tun cpencTBo/KUM
BaHUsl KOHTpPOJIsA | HoMe | ¢opMma
P

OIIK-2. opueHtup Moayns 2 '"Ilemarormueckoe mpoekTupoBanue". | Texyuiuii 3 Wun.
Cnocoben oBouHbI [TeopeTnueckue OCHOBBI NIearOTMYECKOro | KOHTPOJIb J.p..
MIPOEKTUPOBATh KOTHUTHB [IPOCKTUPOBAHUS. Texymwmii 2 Komntp.
OCHOBHBIE U HBII [TpoexTupoBaHue 00pa3OBaTENbHBIX HPOrPAMM. | KOHTPOJb pab.
JONOJHUTENbHBIE | mpakcuon [[IDOEKTMPOBaHME  CHCTEM  MCCIIENOBATENLCKOM | Tekyrimii 4 Wnn.
00pa3oBarebHbIe oruuec- [paboThI 00yJaroIuXCS. Monynb 4 | KoHTpOIb I.p..
MIPOTpaMMBbl 1 KUt Mu}opManoHHbIE TEXHOJIOTHH B IIKOJIBHOM Kypce
pa3pabaTbIBaTh pedaexcu MATEMATHKH. Hudpossie obpasoBarenbHble | TIpomesxy 1 DK3aMeH
Hay4HO- BHO- pecypcel B IIKONBHOM  Kypce  anreOpsl. TouHast
METOIUUYECKOE onenounsl [FTHPOPMAIMOHHBIE TEXHOJIOTHU B IIKOJIBHOM KypCe | arrecrarm
obecreueHue ux i Hayajl MaTeMaTHYecKoro aHainusza. Moaynp 5 q
peanu3amym. Mu}opManoHHbIE TEXHOJIOTHH B MaTEMaTHIECKUX

Kypcax By3a. CUCTeMBl IUHAMUYECKON MaTeMaTHKI

B Kypce reoMmeTpud By3a. H(popmanroHHbIE

TEXHOJIOTHM B  Kypce  BBICHICH  anreOphl

NudopmanmoHHbie TEXHOJIOTUHI B Kypce

MaTeMaTHUeCKOTro aHaiau3a. Moayns mo BeIOOpy 1.

KoMIbIoTepHOE T€OMETPHUYECKOE MOACINPOBAHUE.

JluckpeTHass MareMaTHKa W HH(MOPMAIOHHBIC

rexHosorny. CHCTEMBbl JUHAMHIECKOW MaTeMaTHKN

B TeOMETPUIECKOM MO/JICTIMPOBaHUH.

KoMmbroTepHast — aHHMAaIys B JUCKPETHOH

MaTeMaTHKe. Y4eOHas MPAaKTHUKA: TEXHOJIOTHYECKas

MPOEKTHO-TEXHOJIOTHYECKas) MPaKTHKA.

[MonroToBka k cmade M cpada rocylapCTBEHHOTO

PK3aMeHa. BrBINOMHEHHME M 3amuTa BBITYCKHOM

KBaJIN(UKALUOHHOH PabOTBHIL.
IIK-1. Cnocoben opueHtup | Moxgyne 1 "Merogonorus wucciaenoBaHus B | Texyurui 4 Unn.
peanu30BBIBAaTh OBOUHBII | oOpazoBanun". Moayne 3 "OCHOBBEI OpraHu3aluK | KOHTPOIb .p..
o0pa3oBareybHbIe | KOTHUTUB | NMPO(pECCHOHATbHON nenarorndeckoi | Texymruii 2 KonTp.
MIpOrpaMMbl B HBIH JesITeIbHOCTH" . HupopMalluOHHO- | KOHTpOJIb pao.
COOTBETCTBHH C npakcuon | KOMMYHUKAIMOHHBIE TEXHOJIOTUU B | Texymuit 3 Wun.
TpeOoBaHUIMH ormdec- | IPO(ECCHOHANBLHON JEATETLHOCTH. MOHHTOPHHT | KOHTPOIb I.p..
(enepabHBIX KAt 00pa3zoBaTeNbHBIX Pe3yJIbTaTOB. MeTonoI0Tusl |
rocy1apCTBEHHBIX pe(l)ne}(cp[ MECTOAbI HAy4YHOI'O neaaroru4ycCKoro HpOMG)Ky 1 Jx3aMmeH
00pa30BaTENBHBIX BHO- nccnenoBanusd.  CoBpeMEHHBIE  NOAXOIBI B TouHas
CTaHdapToOB OILICHOYHBI | HAay4YHBIX neaarorutdyeCKux HCCIICOOBAHUAX. arTecTanu

71 Moayns 4 MWudopmannoHHBIE TEXHOJOTHH B Pl

IIKOJIBHOM ~ Kypce  MaTeMmatuku.  CucTemsl

JUHAMHUYECKOM MaTeMaTHKH B IIKOJIBHOM Kypce

reometpur. Moayns 5 HHdopmannonHble

TEXHOJIOTMM B MaTeMaTHYECKHX Kypcax By3a.

CucremMpl AMHAMHUYECKOH MaTeMaTHKH B Kypce

reoMeTpun By3a. Monyns 6 "MHpOpMannoHHBIE U

CYNEpKOMIIBIOTEPHBIE TEXHOJIOTHH B

uccienoBaTeabckoM o0yueHnu'". CraTucTunieckue

METOABl B  MEJAarorM4eckux  HCCIIEJOBaHUSIX

.CynepKoMIbIOTEpHBIE TEXHOJIOTHH B MaTeMaTHKe

U MaTreMaTH4eckoM oOpa3oBaHud .Monyib 1O

BEIOOpY 1. TexHonoruu NIPOBEIEHUS

JUCTAHLIIMOHHBIX 3aHATUH. TEXHOJIOrMM CO3JaHus

y4e0HOTO BHJIEO IO MaTeMaTHKe U MH()OPMATHKE.

CereBbie  (opmbl O0ydeHUS MaTeMaTHKE |

ndopmaruke. MeToanka co3gaHus y4eOHOTO

BUJIEO 110 MareMaTHKe W MH(popMaTHKe. YuyeOHas

NIPaKTHKA: Hay4yHO-MCClleloBaTelbcKas pabora.
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O3HaKOMHTEIbHAS MpaKTHUKa. HpOI/ISBOZlCTBCHHaSI

MIPaKTHKA. TexHoMOTHYECKAs (poexTHO-
TEXHOJIOTHYECKAs) MIPAaKTHKA. Hayuno-
uccienpoBaTenbckas — pabora.  Ilemarormdeckas
MIPaKTHKA. [penmumiomHas MIPAKTHKA.

[MoxroToBka k crade M cada TOCYZapCTBEHHOTO
JK3aMeHa. BpINONHEHHE U 3aluTa BBIIYCKHON
KBaIM(UKAIMOHHOH paboThI

IK-3. Crocoben
OpraHU30BBIBATH
HAYYHO-
HCCIIEI0BATEIBCKY
10 IEATEIbHOCTD
00yJaroIuXCS.

OPHUEHTUD
OBOYHLIN

KOTHUTUB
HbBIN

MIPaKCHOI
oruuec-
KU

pednexcn
BHO-
OLICHOYHBI

nu

Moayne 1 "Merononoruss HUCCIeIOBaHUS B
obOpazoBanun". Mopayne 2 "[lemarormueckoe

MIPOEKTUPOBaHUE" . Moaynb 3 "OCHOBBI
OopraHu3anuu npodeccrHoHaNbHON
NeJarornYecKon JIeATeNbHOCTH" . Jenosoit

WHOCTpaHHBIN s3bIK. COBpEeMEHHBIE NPOOJIEMEI
Haykd M 00pa3oBaHMA. TE€OpETHIECKHE OCHOBBI
Me1arOru4ecKoro MPOEKTUPOBAHUS.
ITpoektupoBanne 00pa3oOBAaTENBHBIX IMPOTPAMM.
[IpoekTHpoBaHHE CUCTEM  HCCIENOBATENBCKON
paboThI 00yJaroImuXCs. Monynb 4
WndopmanmoHHbIle TEXHOJIOTHH B  IIKOJIHHOM
Kypce wmareMaTukd. CHCTEMBI TUHAMHYECKON
MaTeéMaTukKh B IIKOJIbHOM KYpCE€ TI'COMCETPUM.
udpoBeie  oOpa3oBaTelbHBIE  PECypchl B
LIKOJILHOM Kypce anreopsl. MHdopmanuoHHbIe
TEXHOJIOTUHN B IIKOJIBHOM Kypce Hadaj
MaTEMaTUYECKOTO aHamu3a. Monayns 5
Nudopmannonnsie TEXHOJIOTUH B
MaTeMaTH4eCKuX  Kypcax  By3a.  Cucremsl
JUHAMUYECKOM MaTeMaTHKUd B Kypce TeOMETpHUH
By3a. MH(opManmOHHbIE TEXHOJOTHH B Kypce
BeIcIIei anreOpsl. MH(popMannoHHbIe TEXHOIOTHH
B Kypce MaTeMaThdeckoro aHammusza. CHcTeMbl
JUHAMHMYECKOH MaTeMAaTUKU B Kypce T'€OMETPUHU
By3a. Monyas 6  "UHpopmanuoHHble U
CYIICPKOMITbIOTCPHBIC TEXHOJIOIUHU B
nccienoBaTesibckoM o0yueHun". CtaTucTUYECKHe
METOAbI B neaaroru4eCKux HUCCJIICAOBAHUAX.
CynepKOMIIBIOTEPHBIE TEXHOJOTHH B MaTEMaTHKE
U MareMaTH4eckoM oOpazoBaHuHM. Monyib 110
BeiOopy 1. KommbloTepHoe reomMeTpHueckoe
MozenupoBaHue. JIUCKpeTHass MaTeMaTHKa U
nH}popMannoHHbIE TEXHOJIOTHH. CucreMsl
}:[I/IHaMI/I‘IeCKOI\/'I MaTeMaTuKhu B TC€OMETPUYCCKOM
MOACINPOBAHUH. KOMHI)IOTepHaH aHuManus B
JUCKPETHOM MaTemaruke. YdueOHas MpaKkTHKa:

HAyYHO-HMCCIIEJOBATEIbCKAS pabora.
O3HakoMHTeIbHAS MpakTUKa. [[pon3BoaCTBEHHAsS
MIPaKTHUKA. TexHonornueckas (poexTHo-
TEXHOJIOTHIECKAs) MPaKTHKA. Hayuno-
uccienoBaTenbckas — pabora.  Ilemarormdeckas
MIPaKTHKA. [penmumiomuas MIPaKTHKA.

IToaroTtoBka Kk caaye M chada TOCYAapCTBEHHOTO
9K3aMeHa. BpIMoNHEHWe M 3aliuTa BBITYCKHOM
KBaIM(UKAIMOHHOHN pabOThIL.

Texymuii %0301 8
KOHTPOJIb A.p..
Texymmii Komntp.
KOHTPOJITb pab.
Texymuii Wnn.
KOHTPOJIb HA.p..
ITpomesxy OKk3aMeH

TOYHast
aTTecTalu

A

3. ®oH/I OLIEHOYHBIX CPEACTB AJIsl IPOMEKYTOUHOM aTTeCTALMI
3.1. ®OHIBI OLIEHOYHBIX CPEACTB BKIKOYAIOT: BOIIPOCHI K SK3aMEHY.
3.2. OuieHOYHBIE CPEACTBA: BOIPOCHI U 33JaHUS K 3K3aMEHY.

Kputepun olieHMBaHMs IO OLIEHOYHOMY CPeICTBY 1 — BONPOCHI K HK3aMEHY
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IIpoaBuHYTHIN ypOBEHB

ba3oBelil ypoBeHb

IToporosslil ypoBeHb

c(hopMHPOBAaHHOCTH c(hOpMHUPOBAHHOCTH c(hopMHPOBAaHHOCTH
dopmupyembie KOMITETEHIUI KOMIIETEHIIUH KOMIETEHIUH
KOMITETECHIINU (87 - 100 6amnoB) (73 - 86 Gamos) (60 - 72 GammoB)*
OTIIMYHO/3a4YTEHO XOPOIII0/3a4TEHO YIOBIETBOPUTEIHHO
/3a4TeHO
OIIK-2. Criocoben Crioco0eH Ha BBICOKOM CriocobeH Ha cpegHEeM Crioco0eH Ha
MIPOEKTHPOBATH OCHOBHBIE | YPOBHE MPOCKTHPOBATH YpOBHE MIPOEKTHPOBATH YIOBIETBOPUTEIHHOM

1 JIOTIOJTHUTETbHBIE
00pa3oBaTebHBIC
MPOTPaMMBbI U
pa3pabaThIBaTh HAYIHO-

OCHOBHBIE U
JIOTIOTHUTEbHBIE
00pa3oBaTeIbHBIC
POTPaMMBI U

OCHOBHBIE 1
JIOTIOJTHUTETbHBIE
00pa3oBaTeIbHBIC
MPOTPaMMBI U

YPOBHE MPOEKTHPOBATh
OCHOBHBIE U
JIOTIOTHUTEbHBIE
00pa3oBaTeNbHBIC

METOIUYECKOE pa3pabarbiBaTh HAYYHO- pa3pabaTbIBaTh HAYYHO- MPOTPaMMEI 1
obecreyeHne ux METOINYECKOE METOUYECKOE pa3pabaTbIBaTh HAY4HO-
peanu3anum. obecreyeHue ux obecreyeHrne ux METOINYECKOE
peanuzanmu. peanu3aium. obecrieyeHne ux
peanu3anuu.
TIK-1. Ciocoben Crioco0eH Ha BBICOKOM CriocobeH Ha cpegHEeM CriocobeH Ha
pean30BBIBATH YPOBHE Pean30BbIBATH YPOBHE peajn30BbIBATH YIOBICTBOPHUTEILHOM
00pazoBarebHbIC 00pazoBaTenbHbIC o0pa3oBaTesbHbIE YPOBHE Pean30BhIBATH
MPOrpamMMBbI B MPOTPaMMBbI B MPOTrPaMMBbI B 00pazoBaTebHbIC

COOTBETCTBHUHU C
TpebOBaHUAMU
(enepabHBIX
rOCYIapCTBEHHBIX
00pa30BaTEIbHBIX
CTaHIapTOB

COOTBETCTBHH C
TpeOOBaHUSIMH
(denepanbHbIX
rOCyapCTBEHHBIX
o0OpazoBaTeNbHbIX
CTaHIapTOB

COOTBETCTBUU C
TpeOOBaHUSIMU
(benepanbHbIX
roCyIapCTBEHHBIX
00pa30BaTEeIbHBIX
CTaHapTOB

MPOrpaMMEbI B
COOTBETCTBHH C
TpeOOBaHUSIMHU
(enepanbHbIX
roCyIapCTBEHHBIX
00pazoBaTeNbHBIX
CTaHIapTOB

ITK-3. Cnocoben
OpraHrn30BbIBATH HAYYHO-
HCCIIC0BATEIBCKYIO
JIESITETLHOCTD
00yUaroIuxcs.

CriocoOeH Ha Ha BEICOKOM
YPOBHE OpraHU30BbIBATH
Hay4HO-
HCCIIEI0BATEIbCKYIO
JIEATEIBHOCTD.

CnocobeH Ha cpeJHeM
YPOBHE OpPraHU30BBIBATH
Hay4YHO-
HCCIIEJIOBATENBCKYIO
JIeATENBbHOCTb.

CrocobeH Ha
YIOBJIETBOPUTEIHHOM
YPOBHE OpraHU30BLIBATH
Hay4HO-
HCCIICI0BATEIBCKYIO
NIEATENILHOCTD.

*Menee 60 6ayuI0B — KOMIIETSHINS He c(hOpPMUpPOBaHA

4. @oH/1 OLIEHOYHBIX CPEJCTB JJI5l TEKYIIEer0 KOHTPOJISI YCIIEBAeMOCTH

4.1. ®oHABI OLICHOYHBIX CPEACTB VISl TEKYIEro KOHTPOJIS YCIEBAEMOCTH BKIIIOYAIOT
B ce0s1: KOHTPOJIbHYIO paboTy, UHIAUBUAYAJIbHYIO JOMAIITHIOK padoTy.

4.2. Kputepuu OLICHMBAHUS TIO OIEHOYHBIM CPEACTBAM I TEKYIIEro KOHTPOJIS

YCIICBACMOCTH

4.2.1. Kputepuu orieHUBaHMsI TIO OIIEHOYHOMY CPEICTBY 2 — KOHTPOJBHOU paboTe 1o
AJIEMEHTapHOM anredpe

Kpurepun ouennBanus

KomnuecTBo
OatoB (BKJIaL
B PEUTHHT)

BrimosiaHeHbI

BCC

3aJaHusA

KOHTPOJIbHOMN

paboTHI,

5-8
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oOyyaroluiicss ONmupajcs Ha TEOPETUYECKUE 3HaHWUS U
YMEHHMsI peniaTh MCCIIEN0BAaTENbCKUE 3aauu 10 anredpe c

ucnonb3oBannem GeoGebra
OOOCHOBBIBAET OCHOBHBIE IIOJIOKEHUS Ka)XJI0ro JTamna 3-5
pelIeHus 3a/1a4 KOHTPOJIbHOU padOThI
ApryMeHTHpyeT  pe3yJbTar, IpOBEPSET  BEPHOCTh 2-4
HalICHHOTO pelIeHHs 3a/1a4 KOHTPOJIbHOU paboThI
Pemenne KOHTpOJIbHOM pabOTBHl CONMpPOBOXKIAET (Tpu 2-3
HEO0OXOMMOCTH) BEPHBIMH U HATJISAHBIMU YePTEKAMU
MakcuMainbHbIi 0at (B 3aBUCUMOCTH OT CTEIICHH 12-20
CJIOKHOCTH 33/1aHUI)

4.2.2. Kpurepun OIICHUBAHHUS 110 OIEHOYHOMY CPEJACTBY 3 — WHIWBHIYaJbHOU
JOMaIHel paboTe Mo MKOJILHOM anredpe.

Kpurepun oneHBaHus KomnuectBo
0asioB (BKIaL
B PEUTHHT)
BelltosiHEHBl BCE 3aJaud  MHAMBUAYAJIBHOM JOMAIIHEU 3-6

paboThl, B TOM 4YHCIIE 3aJa4H, CBS3aHHBIC C IMOCTPOCHUEM
JUHAMHYECKHX depTekel B cpeae GeoGebra
AHHMMAaIlMOHHBIE PHUCYHKU COIPOBOXKJACHBI TEKCTOBBIMHU 3-4
KOMMEHTapHUsIMH, OOOCHOBBIBAIOIIMMH OCHOBHBIE JTaIlbl
pEIICHMS 3aa9H

ApPryMeHTHpPYET OCHOBHBIC BBIKJIAJIKH, TpeJiaracT HHbBIE 2-3
BapUaHTHl PEIICHUS 3a7a4 WHIAUBUIYaJTbHON JOMAaITHEH
paboThI
DopmynupyeT 3a71a4u aHaJOTUYHbIE 3a1a4am 1-2
WHJMBUAYAJIbHOU JIOMAaITHEH pabOThI

MaxkcumanbHbIi 6T (B 3aBUCUMOCTU OT CTETICHH 9-15

CJI0KHOCTH 3aJIaHMIN)

5. OueHo4YHbIe CpeaCcTBA IS ATTECTAIUMU

Bonpocel k 3k3aMeny
1. Hcropus co3maHusi W HampaBlICHUS Pa3BUTHS CUCTEM JWHAMHUYECKOU
r€OMETPUU, UX OCHOBHBIE BUJIBI.
2. KOHCTpYKTHBHBIC, BBIYUCIUTENIbHbIE M aHWMAIMOHHBIE BO3MOXKHOCTHU
CHCTEMbI JuHamMuueckod reomerpun GeoGebra, ux mnpuMeHEHHE MPH H3YYCHUH
BBICIIICH aJIreOpHl.

®onj 321aHUH NI HHANBUIYAJIbHOM TOMAIIHEH Pa00Thl 1 KOHTPOJIbHBIX
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padoTt
B kax1om 13 cienyromux HuKe 3aJJaHiid HY’KHO paccKaszaTh O CO3/aHUH U
MCIIOJIb30BaHUM COOTBETCTBYIOIIUX IIH(PPOBBIX PECYPCOB.

Pas3zoen 1. Ungpopmayuonnvle mexronozuu 8 aneedope uucen
1.1. AHUManMOHHOE MPEACTABICHUE BBIPAKEHUN C IEPEMEHHBIMU

1.2. AHUMaAIIMOHHO-TEOMETPUUYECKOE MOIETUpOBaHUE (HOPMYIT

1.3. AHUMAIIMOHHO-TEOMETPUUECKOE MOJICTTUPOBAHIE TUHEHHBIX YPaBHEHUN U
UX CUCTEM

1.4 . PaznuyHble BUBI 3alUCH U TEOMETPUUECKOTO N300PAKEHHS YHCET.
PaccmarpuBaercs necaTuYHas 3alKUCh HATYPAJIbHBIX U LIEJIBIX YUCEN, 3aIIUCh
palMOHAIBHOIO YHCIa B BUI€ OOBIKHOBEHHOW ApOOH, paclioyioKeHUe Yicel Ha
YUCJIOBOM NPSIMOM € UX aHUMALIMOHHO-TEOMETPUUECKUMU MOCTPOCHUSIMHU.

1.5. AHUManMOHHBIE PHUCYHKH Ha JEIMMOCTh UENbIX uucen. JleneHue c
OCTaTKOM.

1.6. AHMManMOHHOE MPeACTaBIEHNE alropuTMa EBKIIMIA 17151 LETbIX YUCEIL.

1.7. AHMMaInMOHHOE HaxoXIeHue uHeiHoi hopmbel HO/JI.

1.8. AaumanimonHoe HaxoxaeHue jauHeitHou Gopmer HOJI.

1.9. Hecstuunbie napobu. C HCHOIB30BAHMEM aHWMAIIMOHHBIX PUCYHKOB
paccMaTpUBAOTCS: AITOPUTM 3aMKMCH PAIMOHAIIBHOTO YKCIa B BUJIE IEPUOINYECKOMN
JNECATUYHON JIPOOU U aJTOPUTM 3alUCH MEPUOAUYECCKON JIECITUYHOU APpOOU B BUJE
0ObIKHOBEHHOH. [locTpoeHne npuMepoB HENEPUOIUYECKUX TECITUUHBIX TPOOEH.

1.10. I'eomeTprueckoe MOIEIUPOBAHNUE NEVCTBUN HAZl YACIIaMU. BupTyanbHbie
F€OMETPUYECKUE MHCTPYMEHTHI [IJIi BBIMOJHEHUSI YETHIpEX apu(PMETHUUECKUX
NEeUCTBUIN HaJl NEeWCTBUTEILHBIMU YHCIIAMU., & TaKXKe JIJIs1 U3BJICUEHUS KBaJAPATHOTO
KOPHS M3 JAHHOTO JICMCTBUTEIBHOTO YUCIIA.

1.11. T'eomeTpust u anrebpa KOMIUIEKCHBIX YUCEN. AHUMAaIUOHHBIE PUCYHKH
JUIS OTPaOOTKU JEMCTBUM HaJ KOMIUICKCHBIMHM YHCJIaMU B alredpandeckon dopme,
KOTOpPbIE MOKHO HCIIOJIb30BaTh TaK)KE€ B TECTOBOM pEXUME Uil (CaMO)IpPOBEPKH
YCBOEHHS BBIYMCIUTENBHBIX AJITOPUTMOB.

1.12. AHMMaIMOHHBIE PUCYHKHU [JIsI T€OMETPUUYECKOT0 HAXOXKAECHUS CYMMBI,
PA3HOCTH, MPOU3BEACHHS M YACTHOTO JIBYX KOMIUIEKCHBIX YHCEIN, M300pa’KeHHBIX
TOYKAMHU KOMIUIEKCHOM IIJIOCKOCTH, aHUMAIMOHHBIE PHUCYHKH JJIS HAXO0XICHUS
KOpPHEHN JaHHOW CTEMEHU U3 TAHHOTO KOMIUIEKCHOTO YUCIIA.

1.13. AHUMAIIMOHHBIA PUCYHOK JIJIS ICJICHUSI C OCTATKOM LEJbIX KOMIUIEKCHBIX
YHUCEIL.

1.14. AHuMManMOHHOE TMPEICTABICHUE aITrOPUTMa JEJIEHUS HATypalbHbIX
YHUCEIT «YTOJIKOM).

1.15. AHuMalMoOHHOE TMpEACTaBlIeHUE anropuTMa EBkimma misi 1EabIX
KOMILUIEKCHBIX YHCEI.

Pazoen Ne 2. Ungopmayuonnvie mexunonoeuu 8 aieebope MHO2041eHO8
2.1. AaumanmonHo-rpadudecKoe NpeICTaBlIeHne TMHEHHOTO YpaBHEHHUS C
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JBYMs IEPEMEHHBIMU

2.2. AHUMaIMOHHOE MPECTaBICHUE PELICHUS CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUH C IBYMsI IEPEMEHHBIMU

2.2.1. Crioco0 nocTaHOBKHU

2.2.2. Cnoco6 UCKITI0YEHUs TEPEMEHHOM

2.2.3. ®opmyasl Kpamepa

2.2.4. Matpulibl ¥ ONpEACTUTEIIN

2.2.5. Uccnenoanue CIIY

2.3. Ucnonb3oBanue cuctembl CAS

2.4, AHUMalIMOHHOE TMPEJICTABICHUE CIIOKEHUS M YMHOXEHUST MHOTOYJICHOB
«CTOTOUKOMY

2.5. AHMMAaIMOHHOE NIPEACTABICHNUE JIEJICHUS] MHOTOUYJIEHOB «YTOJIKOM»

2.6. AHIMaIMOHHO-TpaduIeCcKoe pa3IoKEeHNE MHOTOWICHA TI0 CTENEHIM X-C ¢
MOMOIIBIO MApaJUIEIbHBIX IEPEHOCOB.

2.7 OcHoBHas TeopeMa anreOpbl. AHUMAIIMOHHO-TEOMETPUUECKUN alrOpUTM

HAXO0X/IEHUs1 KOPHEW MHOTO4JIEHA C KOMIUIEKCHBIMU KO3 dumeHTaMu. ITOT
QITOPUTM I103BOJISET JUISI BCAKOIO KOHKPETHOIO MHOIOUYJIEHA C KOMIUIEKCHBIMU
Ko3(puimeHTaMu HallTH BCe €ro KOpHU NpUOIMKEHHO ¢ Harepe 3a1aHHON
TOYHOCTBIO. Ha OCHOBE 3TOro ainroputMa AaeTcs HarisgHOE JOKA3aTeIbCTBO
OCHOBHOM TE€OPEMBI aIreOpbl MHOTOWIEHOB. PaccMaTtpuBaeTcs MOJENb H3BECTHOTO
J0Ka3aTeNIbCTBA ATOM TEOPEMBI IO Ha3BaHUEM «JlaMa ¢ coOaukom».

2.8. AHMMAaIMOHHBIE PUCYHKH JIJISI CJIOKEHUSI U YMHOKEHUS MHOTOWICHOB.

2.9. AHMMAaIMOHHBIE PUCYHKH MPU JIEJIEHUH C OCTATKOM JJISI MHOTOYJICHOB.

2.10.AHUManIMOHHOE TPEACTABICHUE AJIFOPUTMA JECIEHUS MHOTOYJICHOB
«YTOJIKOMY.

2.11. AHuManMoHHOE IpeACTaBIECHNE aNropuT™ EBKIIMIA 11 MHOTOUYJIEHOB.

2.12. Haxoxnenue HOJ[ MHOTOYJIEHOB C MPUMEHEHUEM JICJICHUS «YTOJIKOM).

2.13. AHMMalMOHHBIA PHUCYHOK Ui HAXOXIEHUE Iapbl MHOTOWIECHOB C
nanapiM HOJI 1 3aganHOM HOCIe0BaTeIbHOCThbIO HEOIHBIX YaCTHBIX.

2.14. AHuUMaUMOHHBIA PUCYHOK Uil HaxoxaeHus JuHenHol dopmber HOJI
JIBYX MHOTOYJICHOB.

2.15. AHMManMOHHBIN PUCYHOK cXeMbl ['opHepa.

2.16. AHUMaIMOHHO-TEOMETPUYECKUI aHAJIOT cXeMbl ['opHepa.

2.17. AHMMaUVOHHBIA QJITOPUTM HAXO0XICHUS PALHOHAIBHBIX KOpPHEU
MHOTOWICHOB C LETBIMHU K0P PUIIMESHTAMHU.

2.18. AHUMAaIMOHHBIN AITOPUTM OTAEJICHUS KPATHBIX MHOXKHUTEIEH.

2.19. AHMMaIMOHHBIA aJTOPUTM OTJEJICHUE JCHCTBUTEIbHBIX KOpPHEH
MHOTOWICHA C JeHCTBUTETbHBIMU KO3 duninentamu metogom Lltypma.

OpueHTHPOBOYHBIE 00pa3LbI 32IaHUI /151 KOHTPOJbHBIX padoT

1. Cospaiite AnpOOM aHMMAIlMOHHBIX pPHCYHKOB B cpeae GeoGebra mo
BBIOpPAHHOM TEME.
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2. IlpuBenute mpumep yueOHO-HCCIEAOBATEIbCKOM 3aJ]aul C UCIOJIb30BAHUEM
aHMMAIMOHHBIX PUCYHKOB, BBITIOJHEHHBIX B cpee GeoGebra.

6. AHaIM3 pe3yIbTATOB 00y4YeHHUS U MepPevYeHb KOPPEKTHPYIOIUX MEPONPUSTHIA
10 Y4e0HO JUCHUIJINHE

J1ist mpoBeieHUs aHAIN3a YCBOCHUS YUEOHBIX JOCTHKEHUN CTYIEHTOB M0 Y4eOHOU
JTUCIUIUIMHE PUMEHSIOTCS:

cocraBjicHHe KapToTeku ggb-(aiiioB 1mo TeMaM IIKOJBLHOM anreOpsl;

OMPOC MO TEOPETUUECKOMY MaTepHUaiy IMIKOJIbHOTO Kypca aareOpsl;
M3TOTOBJICHUE aHUMAIIMOHHBIX YEPTEKEH;

BBICTYIUICHUS C COOOUIEHUSIMU Ha MPAKTUYECKUX 3aHITHUIX U KOH(PEPEeHIIHSIX;
WHIUBUAYaJIbHBIEC JOMAIIHUE PAOOTHI.
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4. Y4ueOHbIE pecypchbl

4.1. KAPTA JIUTEPATYPHOI'O OBECIIEYEHUSA JTUCHUIIJINHBI
«ndposble ob6pasoBaTenbHble pecypchbl B LUKOMLHOM Kypce anrebpbi»

Hanpasnenue noarorosku: 44.04.01 Ilenarornyeckoe oOpazoBaHue

HamnpaBneHHOCTb (IIpoduiib) 00pa3oBaTENbHON TPOTrPaMMBI
«MHpopManoOHHBbIE U CYNIEPKOMIbIOTEPHbIE TEXHOJIOTMH B MATEMAaTH4Y€CKOM 00Pa30BAHMI»
KBanudukanus: maructp

1o 3a04HO# hopme 00

YUYECHUS

(oO1mIast TpyI0€MKOCTH 2 3.€.)

HaumenoBanue Mecto xpanenus/ Koa-Bo
3JIeKTPOHHBIN ajgpec IK3eMILISIPOB/TOYEK
AocTyna
OCHOBHAS JIMTEPATYPA

Hossle neparornyeckue 1 MHPOpPMaLMOHHBIE TEXHOJIOTHH B CUCTEME 00pa30BaHUs Hayunas 6ubnunorexa KI'TIY 17
[Texct] : yue6. mocobue A CTy.. MeJl. By30B U CUCTEMBI OBBIIIL. KBANU(. e, um. B.I1. AcradneBa
kanpoB / pen. E. C. [Tonar. - M. : Akagemus, 2009. - 272 c. - (Beiciiee oOpazoBanue).
- buGnuorp.: c. 268.
Jlapun, C. B. KommbrorepHas anumaius B cpene GeoGebra Ha ypokax MaTeMaTHKU: Hayunas 6ubnmnotexa KI'TIY 10
yuebHoe nocodue / C.B. Jlapus. Jlernon. — Poctos-Ha-Jlony, 2015. — 192 c. um. B.I1. AcradneBa
. C.B. Jlapun, Metonrka o0y4eHHsl MaTeMaTHKe: KOMIIBIOTEPHAsl aHUMallUs B Cpezie Hayunas 6ubnmnotexa KI'TIY 10
GeoGebra. 2-e u3n., ucrpas. u jiom. Y4eOHoe nocodue st By30B. — M.: «tOpaiity», 2018. v, BIL Acragpesa
— 233 c.
Munus, A.5. MabopManinoHHbIE TEXHOIOTHH B 00pa30BaHuu: yueOHOe mocooue / OBC «YHuBepcurerckas NunuBuyanbHbIA
A.Sl. MunuH ; MunucrepcTBo oOpa3oBanus 1 Hayku Poccuiickoii @eneparum, 6ubnMoTEeKa OHJIANHY HEOTI'PaHUYEHHBIN
®enepalibHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKIECHUE BBICIIETO JOCTYTI

npodeccuoHaIbHOT0 00pazoBaHust «MOCKOBCKHIA MeIarornueckuii rocy1apcTBEHHbII
yHHBepcHuTeT». - Mocksa : MIIT'Y, 2016. - 148 c. : wi. - bubmumorp. B xH. - ISBN 978-
5-4263-0464-2 ; To e [DnexTpoHHsIi pecypce]. - URL:
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http://biblioclub.ru/index.php?page=book&id=471000

JAOINIOJIHUTEJIBHASA JIMTEPATYPA

Jlapun C.B. Beruucienus ¢ moMoIbio BUPTYaJIbHbIX TEOMETPUUECKUX HHCTPYMEHTOB. Hayunas 6ubmuorexa KI'TTY 1
K. «Marematuka B mkoiie», Ne§8. 2007, ¢. 35-43. uM. B.I1. AcradbeBa
Jlapun C.B. Mcnonp3oBanue aHUMAIIMOHHBIX PUCYHKOB Ha YpOKax ajireOpbl. Hayunas 6ubimnotexa KI'TIY 1
MartemaTtuka B 1ikoje Nel, 2021, c¢. 40-49. uM. B.I1. Acradnera
Jlapun C.B. CnyTHHKOBBIE CUCTEMBI KaK aHUMAIIMOHHO-TEOMETPUUYECKHE MOCIIN SBC KI'TIY uwMm. B.II. NunuBuyanbHbIi
noiauaomoB. Mathematics and Informatics. Volume 63, Numbtr 4. Sofija, 2020. S. AcradneBa HEOrpaHHUYEHHBIN
441-452. JOCTYII
Jlapun C.B. YucnoBbie cucteMbl. YueOHOE MocoOue s aKaIeMHUECKOTO Hayunas 6ubnmnorexa KI'TIY 1
OakaaBpuata — M. : «Opaiity, 2017. 177 c. um. B.I1. Acraprena
Jlapun C.B. Anrebpa u Teopus yucen. ['pyniibl, Koyiblia v 1mojisi. YuedHoe mocooune Hayunas 6ubnamorexa KI'TIY 1
JUTs akajieMudeckoro OakanaBpuara. — M.: M3parensctBo FOpaiit, 2018. 160 c. uM. B.I1. Acradpena
Jlapun C.B. Anrebpa: MHorowieHsl 2-€ u3., UCIIp. U 101, Y4eOHOe mocooue A Hayunas 6ubnuorexa KI'TTY 1
akazieMuueckoro Oakanaspuarta. . — M. : M3parensctBo KOpaiit, 2018. 136 c. um. B.I1. Actadrena
YYEBHO-METOJMYECKOE OFECIHIEYEHME JIJISI CAMOCTOSITEJIbHOH PABO
Maiiep B.P. «JKuBas reomeTrpusi» Kak CpeicCTBO CAMOKOHTPOJIS IIPU PELICHUU OBC KI'TIY um. B.IL WNHnuBuayanbHbIi
BBIUMCIUTENbHBIX 3a7a4 1o crepeomerpun /B.P. Maiiep, T.B. Anakuna, M.1O. AcradneBa HEOTPaHWYEHHBIN
Bbapanosa // UndopmaniioHHbIe TEXHOJIOTHH B MaTEMaTHKE U MAaTEMaTHYECKOM JOCTYII
oOpazoBanuu: marepuaisl |1 Becepoccuiickoil HaydHO-MeTOAMUECKON KOH(PEPEHIINH.
Kpacnosipck, 14-15 Hos6ps 2013 r. / oTB. pen. B.P. Maiiep, pen. kon. KI'TIY um.
B.II. ActadreBa. — KpacHosipck, 2013, ctp. 299-302. Pexum nocryna:
http://elib.kspu.ru/document/9420
[[TabanoBa M.B., bezymona O.JI., Epunosa E.H., Kotosa C.H., Jlapun C.B. OBC KI'TIY um. B.II. NHnuBunyanbHbINH
Osunnnukosa P.II., ITatponosa H.H., [TaBnoBa M.A., Tomunosa A.E., Tpourkas Actadbena HEOT'PaHUYEHHBIN
O.H., ®opkynona JI.B., lllupukosa T.C.) KomnektuBnas monorpadus «O0yueHue JOCTYTI

MaTeMaThKe ¢ UCIOb30BaHueM Bo3MokHOcTeld GeoGebray, — M.: M3narenbcTBO
Ilepo, 2013. — 128 c.
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NHPOPMALNMOHHBIE CIIPABOYHBIE CUCTEMBI 1 ITPOPECCHUOHAJIBHBIE BA3bI JAHHbIX

Iapant [DnekTpoHHBIH pecypc]: HHPOPMALMOHHO-TIPABOBOE 00ECIICUCHHE !
CIIpaBOYHas MpaBoBasg cucteMa. — Mocksa, 1992— .

Hayunas 6ubnuotexa

JIOKaJIbHad CCThb By3a

Elibrary.ru [DnexkTpoHHbIii pecypc] : aneKkTpoHHas 6ubiaroTeyHas cuctema : 0aza
JTAHHBIX COACPIKUT CBEIICHHS 00 OTEYECTBEHHBIX KHUTAX M MEPUOUICCKUX H3IaHUSIX
0 HayKe, TEXHOJIOTUH, METUITMHE B 0O0pazoBanuto / Poc. nadopm. moprai. — Mocksa,
2000- . — Pexxum noctyma: http://elibrary.ru.

http://elibrary.ru

CB0oOOHBI HOCTYTI

East View : yauBepcabHbie 6a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] : https://dlib.eastview.com/ WHauBuyalbHbIH
HEOTPaHWYECHHBIN
nepuoanka Poccuu, Yikpaunsl u crpan CHI' . — Dnekrpon.gan. — OO0 UBUC. — 2011 JOCTYII
AmnTumaruat. By3 [DnekTpoHHbIi pecypc] https://krasspu.antiplagiat.ru/ WHIuBHIya bHBINA
JOCTYTI
MexBy30BCKas 3JieKTpoHHass onbmuoreka (MOB) https://icdlib.nspu.ru/ NuauBuayanbHBIT
HEOrpaHUYCHHbIH
JOCTYTI

CornacoBaHo:

['1aBHBIN OUOIUOTEKADD [
7
(TOIDKHOCTB CTPYKTYPHOTO MOIpa3ACICHHS ) ;f(;?ﬁ[’

/  ®oprosa A.A.
b

H(’)/ (Dammus 1.0.)
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4.2. Kapra MmaTepuajbHO-TEXHUYECKO 0a3bl TN CHUIINHBI
«Uundposble obpasoBaTenbHble PecypcChbl B LLUKONIbHOM Kypce
anrebpbi»

Hanpasnenue noarorosku: 44.04.01 Ilenarornyeckoe oOpazoBaHue
Hanpasnennocts (mpo¢uib) 06pa3oBaTeIbHON MPOTpaMMbl
«ndopMmannoHHbIe H CyNIEPKOMIILIOTEPHbIE TEXHOJIOTHH B
MaTeMaTH4eCKOM 00pa30BaHUN»

KBanudukanus: maructp
0 3a049HOM hopme 00yUdeHUsI
(oO1mrast Tpy10eMKOCTb 2 3.€.)

Aynuropus ‘ O6opynoBaHue

JUISl IPOBEJICHUSI 3aHATUM JIEKLIMOHHOTO TUIA, 3aHATUA CEMUHAPCKOTrO THIIA,
KYpPCOBOT'O MIPOEKTUPOBAHUS (BBIMOJIHEHUSI KYPCOBBIX PabOT), TPYIIOBHIX U
WHJUBUIyaJIbHBIX KOHCYJIBTALIMM, TEKYLIErO0 KOHTPOJI YCIIEBAEMOCTHU U
MIPOMEKYTOYHOM aTTECTALNKU

[IpoekTop-1mT.,
KOMIIbIOTEp-1211T., MapkepHast 1ocka-1mrT.,
MHTEepaKTUBHasI JOCKa- 1 IT.

r. KpacHospck,
yiu. [lepencona, 7,

ayn. 3-15
JUISL CAMOCTOSITEIbHON pabOThI
r. KpacHospck, Kommnsrorep-10mrT., npuntep-1mT.
yiu. Ilepencona, 7,
ayn. 1-02

YuranbHBINA 341

Aymuropus | JIMLeH3MOHHOE IPOrpaMMHOE 00eCIIeYeHUE

JUIsl IPOBENICHUS 3aHATUHN JIEKIIMOHHOT'O THIIA, 3aHATUI CEMHHAPCKOTO THIIA,
KYPCOBOTO MPOEKTUPOBaHHUS (BBIMOIHEHUS KYPCOBBIX paboT), TPYyNIIOBBIX U
WHAVBUAYAJIBHBIX KOHCYJbTAUH, TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH U
MMPOMEKYTOYHOM aTTECTAlNKU

Microsoft® Windows® 8.1 Professional (OEM nunensus,
korTpakt Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JTur ceprudukar NelB08-190415-
050007-883-951,
7-Zip - (Cobomnas munensus GPL);
Adobe Acrobat Reader — (CeoGomHas nuIieH3Hs);
I. KpaCHO}IpCK, Google Chrome — (CBoGomHas TUIIEH3HSA);

8 7 Mozilla Firefox — (CBoGonHas nuiieH3us);
Yo LIEpCHCOHa, /, LibreOffice — (CBobomnast auuensus GPL);

ayn. 3-15 XnView — (CBoboaHas JINIECH3HS);

Java — (CBoOomHas TUIICH3HS);
VLC — (CobonHas ITUICH3HS);
XKupas maremaruka 5.0 (Kontpakr HKC-/15-294/15 ot 21.09.2015,
munensus Ne 201515111);
GeoGebra (CoGoaHO pactpocTpaHseMas B HEKOMMEPUYECKUX
(y4eOHBIX) LENAX JIUIEH3U)

JIJISI CAMOCTOSTEIbLHOM pa6OTBI

r. Kpacnospck, Anst O6pazosanue 8 (nuuensus Ne AAO.0006.00, norosop
yi. [lepencona, 7, | Ne IC 14-2017 ot 27.12.2017
ayn. 1-02
YuranpHeld 331
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