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1. HOACHUTEJIBHAS 3AIINCKA

1.1. Mecmo oucyunaunsl 8 cmpykmype o6pa3z08amenbHOU NPOZPaAMMbL.

PaGouas nmporpamma nucuuriinibl «MHPOpMAIIMOHHBIE TEXHOJIOTHH B IIKOJBHOM
Kypce anredpbl ¥ Hayal MaTeMaTH4YeCKOro aHaIu3a» JJis MOATOTOBKUA 00y4aeMbIX 10
HanpaBJICHUIO IIOJITOTOBKU 44.04.01 Ilenaroruueckoe obOpa3oBaHue,
HarpaBieHHOCTb (mpoduiib) oOpa3zoBarenbHO mporpamMmbl «MHPpOpMalMOHHbBIE U
CYNEPKOMITBIOTEPHBIE TEXHOJIOTMH B MAaTeMaTHUYeCKOM OOpa30BaHUM» COCTaBJIeHa B
COOTBETCTBHH C TpeOOBaHUAMU (heJlepaibHOTO rOCy1apCTBEHHOTO 00pa30BaTENHLHOTO
ctanaapra Beicmiero odpazoBanus (najgee ®I'OC BO), yTBepkI€HHOrO MpPHUKa30M
MunucrtepctBa oOpazoBanus 1 Hayku Poccuiickoii ®eneparuu ot 21 Hosi06ps 2014 r.
N 1505 u nmpodeccuonanbuoro crangapra «llemaror (rmemarorudeckas AesTeIbHOCTD
B c(hepe ITOUIKOIBHOr0, HAYaJIbHOIO 00IIEr0, OCHOBHOTO OOIIETo, CpeHEro oOIero
oOpa3oBaHus) (BOCIUTATENb, YUUTEIb)», YTBEPKIECHHOTO MpPUKa3oM MUHHCTEpPCTBA
Tpyaa u couuanbHoi 3amuTel PO ot 18 okTsa6ps 2013 r. Ne544u. Ilporpamma
coctaBiieHa B cooTBeTcTBUU co ctanmgaproM PIIJ[ B KI'TIY um. B.IL. Actadsena,
yTBEpKJIEHHbIM YuéHbIM coBeToM yHuBepcurera 30.09.2015 (mpotokon Ne9).
Huciummna « M HpopMalMoHHbIE TEXHOIOTUH B LIKOJIBHOM Kypce aiareOpbl U Havall
MaTeMaTUYecKOro  aHaju3a»  BKJIOYEHA B  CIHMCOK  JUCHMIUIMH — MOJYJIA
«MHpopMallMOHHBIE TEXHOJOTUU B NPO(PECCHOHANBHON AESATENBHOCTU YUUTEINS»
BapHaTUBHOW YacTh ydeOHOro IulaHa 1o 3aoyHoMl (Qopme oOydenus. Kox
JTUCHUIUIMHBI B ydeOHOM 1utane — b1.B.04.01.

1.2. Obwas mpyooemkocms OUCYUNTUHBL.

OOt 00beM BpeMEHH, OTBOJUMBIA Ha M3YYEHUE JUCUUIUIMHBI — 4 3a4eTHbIC
enuHulbl Wi 144 gacoB. Ha ayauropHyto paboTy (KOHTakTHbIE Yackl) OTBoAUTCA 14
4acoB, Ha CaMOCTOATENbHYIO0 — 121 4vacoB, sk3ameH 9 uacoB. B netHioro ceccuto 1
Kypca: 4 4. JilekuuH, 32 4. caMOCTOSATENbHOM padOThI; B 3UMHIOIO CECCHIO 2 Kypca — 2 4.
JEKIUHA 1 8 4. MPaKTUYECKUX 3aHATUMN, 53 4. caMOCTOATENBbHOM paboThl, SK3aMeH 9 .

[IpenycMOTpeHO  MOCTpPOEHHWE MHIMBHAyaJbHBIX IUIaHOB (B mpejaenax
TPYAOEMKOCTH AUCIUILIUHBI).

[Ipeanonaraercs cienyromas padbota CTyASHTOB HaJl OCBOCHHUEM Kypca:

- aHaJIM3 OCHOBHOI'O Y4yeOHOro MaTepuajia Mo IIKOJbHOW anredpe W Hadaiam
MaTeMaTH4YeCKOro aHain3a C TOYKH 3PEHHUS BO3MOXXHOCTH M IIEJ€CO00Pa3HOCTH
ucnojp3zoBanus UKT;

- 3HaKOMCTBO ¢ cuctemon GeoGebra;

- pelieHue 3aaa4 Mo MIKOJIBHOW anredpe W HavajlaM MaTeMaTHYeCKOro aHajin3a C
MCIIOJIb30BaHUEM aHMMAIIMOHHBIX BO3MOKHOCTEH cpefibl «GeoGebray;

- TpakTUKa CO3JaHMsl aHUMAIIMOHHBIX pPHUCYHKOB B cpeae GeoGebra mpu
W3JIOKEHUU COOTBETCTBYIOIIET0 YyUeOHOTO MaTepHaa;

- HamucaHue pedepaToB, MOATOTOBKA JAOKIAJAOB U COOOIIEHUM, CBSI3aHHBIX C
METOJMKOWU pelIeHus 3a7ad Mo aiaredpe W HadajaM MaTeMaTHYeCKOTO aHajau3a C
WCIIOJIb30BaHUEM aHMMAIIMOHHBIX BO3MOXKHOCTEH cpenbl GeoGebra;

- ICCJIEIOBATENIbCKUE pa00OThl METOIMUECKOTO U HAYYHOTO XapaKTepa.



1.3. L]env u 3a0auu oceoenuss OUCYUNIUHBL:

Il enpb 10 HU3ydyeHUs AUCHUILIUHBI SBISETCS (POPMUPOBAHUE Y O0YUaIOIIUXCS
CUCTEMBI MOHATUHN, 3HAHUN, YMEHUI U HABBIKOB, HEOOXOAUMBIX JJIS UCIIOJIB30BAHUS
MH(OPMAIIMOHHBIX TEXHOJIOTUN B Ipoliecce 00yUYeHHUs IIKOJIBHOMY KypCy anreopsbl u
HayaJl MaTeMaTUYECKOI0 aHajiu3a ¢ UCIoyb3oBaHueM nporpammel GeoGebra,

OcHOBHEBIC 3 a JdadHn JUCHUIIIINHBI:

¢ TIIO3HAKOMHTHL CTYACHTOB C OCHOBHBIMH CHCTCMaMH HHHaMquCKOﬁ
MaTCMaTuKu, HCTOpHeﬁ UX BO3HHUKHOBCHUA HW  PaA3BUTHUA, MCTOANYCCKHUMU
BO3MOKHOCTAMHA UX IMPUMCHCHHU IIPU PCHICHUUN IIKOJIBHBIX anre6pa1/1qec1<I/IX 3ajJay,
IIpHu OpraHu3anin U IMpoBCACHNUHA HCCHCHOB&TCHBCKOﬁ ACATCIIBHOCTH,

¢ MNPOAHAIIM3UPOBATE OCHOBHBLIC TCMBbI INKOJBHOI'O KYypcCa anre6pbl U Haydal
MATEMATHYCCKOI'O aHalIn3a Ha HOpCAMCT HUCIIOJIBb30BaHUSA CHUCTCMBI GeoGebra pu

o0y4eHuu;
* MMO3HAKOMHUTH CTYJACHTOB C HEKOTOPHIMU HOBBIMH METOJIAMH M TIPUEMaMH
pemieHuss  anreOpaWyecKkux — 3ajaad, UCIIOJIB3YIOIIMMH ~ KOHCTPYKTUBHEIC,

BBIYHCIIUTEIbHBIC, KOHTPOJIMPYIONINE, AaHWUMAIMOHHBIE BO3MOXKHOCTH  CpEIbI
GeoGebra;

* chopMHUpOBaATh YMEHHUE PEIIATh anreOpandecKue 3aJaud Pa3IudHOU CTCIICHH
CJIOXHOCTH, UCTTOJNIB3YS i 3Toro cuctemy GeoGebra;

*  CHOCOOCTBOBaTh  PA3BHTHIO  TBOPYECKOTO  IMOTCHIMATIAa  CTYICHTOB,
HEOOXOIMMOTO JIJISl PEIICHUs CIOKHBIX HMCCIICIOBATCIIBCKUX 3a7ad 10 anreope u
HaJyaJlaM MaTeMaTHYeCKOro aHalin3a, B 001acTu nHpopMaTU3auu 00pa3oBaHus.
JlocTkeHue 1€MW W 3a7ad  M3y4YeHUs JUCIUIUIMHBI O0ECIICYMBACTCS TaKKe
PEIICHHUEM IICJIOTO Psa BCIIOMOTaTeIbHBIX 3a1a4, TAKMX KaK:

- UCITOJIb30BAHUC COBPCMCHHBIX 06p330BaTeHBHBIX TCXHOHOFHfI;
- (I)OpMI/IpOBaHI/IC CUCTCMBbI IPCAMCTHBIX 3HAHUHU U YMCHHﬁ,

- aKTUBU3AIUS CaMOCTOSITeIIbHOU JeSATeIIbHOCTH, BKJTIOUEHHUE B
HCCJIEeI0BATENBCKYIO paboTy.

I[I/ICI_II/IHJII/IHa OIIPACTCA Ha IIKOJBbHBIA U By30BCKHfI KYPChI anre6pbl n Haydall
MATCMaTHU4YCCKOI'O aHallm3a H C(i)OpMI/IpOBaHHBIC B HIKOJC MW BY3C KOMIICTCHIINHU,
MO3BOJIAIOIIUEC CTYACHTAM OCBOUTH HUCIHUININHY ((HH(i)OpMaHI/IOHHBIC TCXHOJIOTUHU B
IIKOJIbHOM KYpPCC am“e6p51 1 HaYaJIl MaTCMAaTHU4YCCKOI'O aHaJInu3a)».



1.4. Ocrosnble pazoenvl cooepIiHcaHusl.

NHO®OPMAILIMOHHBIE TEXHOJIOI'NHN
B IIEOJBHOM KYPCE AJI'EBPBI U HAYAJI
MATEMATHYECKOI'O AHAJIM3A

IIpeaucaoBue

KoMmbloTepHble TEXHOJIOTUH BHOCST B METOJIMKY MPENOJaBaHUsl MaTeMaTHKU
aHUMAIMIO — TO, YEro paHblle He OBLJIO U YTO MOSIBUWIOCH CPAaBHUTEIHLHO HEJABHO
MMEHHO OJilarojiapsi MPOHUKHOBEHUIO KOMIIBIOTEPHBIX TEXHOJIOTMA BO Bce cdepbl
YeJIOBEYECKOM JeSITEIbHOCTH.

[To conepxanuto B kypce «MHPOpMalMOHHbIE TEXHOJIOTUH B IIKOJIBHOM Kypce
anreOpsl W Hayal MaTeMaTU4YeCKOro aHajliu3a» paccMaTpuBaeTcs MaTepuall
IIKOJIbHOM anreOpsl 7-11 kiaccoB 1 Hayan MatemaTudeckoro aHanusa 10-11 kiaccos
c opueHTanuen Ha yueOHuku [MakapsiueB u Jip., 2] u [ Mopakosud u ap.4]. Ocoboe
BHUMAaHHE YJIETSETCS ONMUCAHUIO TOCTPOECHUN aHMMAIIMOHHBIX U300paKeHU B cpesie
GeoGebra [5] u geMoOHCTpaIuu X Ha ypokax anreopsl. [Ipu 3ToM He cTaBUTCS LIEIb
YCTPAHUTh «PYYHOU TPYA» Y4YalIErocss — BBINOJHEHUE YIpaXHEHUH B TeTpaa.
['maBHast 3amaya — MONOJHUTH AHUMAIMOHHBIMU PUCYHKAMHU apceHald CpEeJNCTB
oOydeHHs] MaTeMaTHKe JJis MOMCKA PELICHUs 3a/iay, JAJs BBIMOJHEHUS aJlrOpUTMOB
pElIeHU C YCTpaHEHUEM BBIUMCIUTENbHBIX TPYIHOCTEH, [JIsi TMOCTPOCHUS
aHUMAIMOHHBIX MOJIeNIEN N3y4aeMbIX (OpMYII, MPOIIECCOB U SIBICHUIA.

Llenp uCMONB30BaHUS AHMMAIMOHHBIX PHUCYHKOB COCTOMT B OOYYEeHUU
MaTeMaTUKe C ONOpOM Ha WHTYUTHUBHOE BOCHPUSATHE MATEMATHUYECKUX MOHITHHA U
yTBEPKJIEHUI yepe3 (popMUpOBaHHUE acCCOLMAIMIA MEXy aOCTPAKTHBIMU MOHATUAMU U
YyBCTBEHHO BOCIIPHHUMAEMBIMU O0BEKTAMH PEATLHOIO MUPA.

HekoTropble TeMbl MOKHO UCIIOJIB30BaTh JJIsl OTACIIBHON Oeceqlbl C YUCHUKaMHU,
a TaKXe JJI1 OpraHu3alii KX CaMOCTOATENbHbBIX Y4eOHO-HAyUYHBIX UCCIEIOBAHMI.

K mnporpamme mnpunaraercss AUCK, Ha KOTOPOM pa3MEIICHbI: 3JEKTPOHHAs
Bepcusi ydeOHOro mnocodus u AnbOOM aHUMAIMOHHBIX PUCYHKOB. OT KaXI0ro
pUCYHKa B TEKCTE€ IMOCOOMS MOXKHO C TIOMOUIBIO THUIEPCCHUIKA MEPEUTH K €ro
aHUMAIMOHHOMY aHaJIory.

[Ipy co3gaHuM KOMIIBIOTEPHOTO COMPOBOXKACHHUS YPOKOB aiureOpbl cieayer
MPUAECPKUBATHCA CIAEAYIOMUX TPUHIUIIOB.

1) Ilpunyun naensonocmu. MaTemMaTUYeCKUE PUCYHKU JOJKHBI HArJsIHO
pacKpbIBaTh OCHOBHBIEC TMOJIOKEHUS, 3aJI0KEHHBIE B MATEMAaTUYECKOM TOHSATUU WA
YTBEPKICHUU, OBITh SIPKUMH, SCTCTUUHBIMH, 3aTIOMUHAIOIIIMMHUCS.

2) Ilpunyun anumayuonnocmu uzoopadxcerus. V300paxkeHue IOJHKHO
BKJIIOYATh B ce0sl aHUMAIIUIO B PA3IMYHbBIX €€ MPOSBICHUSAX: «PYUHOE» MepeMeIleHUe
OOBEKTOB Ha HKpaHe, U3BMEHEHHE JAHHBIX C MOMOIIbI0 BCTPOEHHOTO MHCTPYMEHTA
noj Ha3BaHueM «l1o3yHOK», UCTIOJIb30BaHUE YCIOBUN BUAUMOCTH OOBEKTOB U AP.

3) Ilpunyun adexeamuocmu. W300paxkeHue JOJDKHO COOTBETCTBOBATh
y4eOHOMY MaTepuaity U HeiasM o0ydeHHs.



4) Ilpunyun eapuamusnocmu. HeoOXoAMMO TNpeaycMOTPETh BO3MOMXKHOCTh
CO371aHUsl AaHUMALIMOHHOTO PUCYHKA /I PEUICHUs LEeJI0ro Kjacca OJHOTUITHBIX 3a/1a4
C TIOMOUIBIO MPOLIETYPbl HACTPAUBAHUS U300PaKEHHUS.

5) Ilpunyun ybeoumenvrHocmu. W3o0paxkaeMoe JOHKHO HE OCTaBIATH
COMHEHMI B BbIBOJAX U3 HaOmoJeHuil. Bmecte ¢ TeM, 3TH BBIBOJbBI JOJKHBI
ONMUPATHCA HAa CYHIECTBOBAHHWE MAaTEMaTHYECKOTO JI0KAa3aTEIbCTBA B paMKaX CTPOron
MaTeMaTU4YeCKON TEOpHUHU.

MOKHO BBIICIUTH TPU BUA aHUMAITUU:

1) reomerpuueckas aHUMalMs — YIpaBIsieMOE H3MEHEHHE YepTexka C
COXpAaHEHHUEM aJITOPUTMA €ro MOCTPOCHUS;

2) anreOpanyeckas aHMMaIlHs — YIpaBisieMOe U3MEHEHHE TapaMeTpoB Hopmy
¢ noMo1bio [1oa3yHKOB;

3) oOycnoBieHHass aHUMAIKs — yIpaBIsieMoe MpeoOpa3oBaHue NU300PAKEHUSI C
roMo1bo [10J13yHKOB ¥ yCIIOBUNM BUIUMOCTH.

Bce Tpu Buja aHuManuu, Kak npaBuiio, UCMOJIb3YIOTCSI COBMECTHO Ha OJTHOM U
TOM 3K€ aHMMAIlMOHHOM pHCYHKe, JIomnoJiHgs napyr apyra. Ilon anumanueit Mbl
MOHUMAEM PYYHOE WM MHCTPYMEHTAJbHOE M3MEHEHUE 00BEKTa — FeOMETPUYECKOM
¢burypsl, GOpMyIIbI UK TEKCTA.

B kauectBe pabodero MHCTpYMEHTa MpPU CO3AAHMM AHUMAIMOHHBIX PUCYHKOB
UCIIONB3YeTCs TUHaMHYeckoe mporpammHoe obecrneueHue GeoGebra [4], koTopoe
BBITOHO OTJIMYAETCSI OT CBOMX AaHAJOTOB JOCTYHOCTBIO M TMPOCTOTOM B
ucnonb3oBanud. OOpa3Ho roBops, cpega GeoGebra mnpexacraBiser coOoi
«MAaCTEPCKYI0 C HMHCTPYMEHTaMU» IO H3TOTOBJICHUIO AHUMAIMOHHBIX PHCYHKOB, U
HAJI0 JIMIb 3HATh MOJ KAKOW KHOIKOM, M300pakeHHOM Ha SKpaHe, JIC)KUT HY>KHbBIN
MHCTpYMEHT. HuKakux crenuanbHbIX 3HAHUM NPOrpaMMHUPOBAHUS HE TpedyeTcs.
Kaxnpiii xenaromuii MoxkeT u3 HHTepHeT OecmiiaTHO YCTaHOBUTH IPOrpPaMMHOE
obecrieuenue GeoGebra Ha CcBOM KOMIBIOTEp [5] ¥ HMCHOJIB30BaTh €ro Kak IS
JEMOHCTpAllMM TOTOBBIX AHUMALIMOHHBIX PUCYHKOB, TaK U I CO3JaHUS
COOCTBEHHBIX.

Coz/laHHble aHMMAlMOHHBIE PUCYHKH MOYHO MCIOJIb30BaTh Ha Pa3IMYHBIX
CTaaAusIX HU3y4yeHUs yudeOHoro matepuana. Ha cragum 3HaKOMCTBa C HOBBIM
MaTeMaTUYECKUM MOHSATUEM TIOJIE3HO JEMCTBOBATH COTIACHO MOroBopke: «Jlyumie
OJIMH pa3 YBHUJETb, 4YE€M CTO pa3 ycablmaTe». [Ipy BBeJEHUUM HOBOTO
MaTEeMaTUYECKOTO MOHATUA 11eJIecO00pa3HO HArISAHO MPOAEMOHCTPUPOBATH €T0
Ha psAe NPUMEPOB, MOAMETUTH OCHOBHBIC YEpThl, M JUIIb TOTOM  JaTh
«ompesneneHue s 3ayunBanusa». Ciaeayer 100MBaThCs, YTOOBI YUCHUK TIEPEI TEM,
KaK JIaTh OIpe/eNieHNe MOHSATHS, BbI3BAJ B IAMATU €0 HAIJISIHOE MpeCTaBICHUE
Y, MBICJICHHO TJIsiAsi HA HEro, copMyJIvMpoBasl OINpPEACICHUE CaMOCTOSITEIbHO B
BU/JIE XapaKTEPHBIX YEPT 0OPa3HO BOCIIPUHUMAEMOTO MOHSATHUS.

Ha craguu oTpaOOTKM 3HaHUS AJTOPUTMOB PEIICHHS 3a/ady OYEHb Ba)XKHO
COCPEJIOTOYUTHCS HAa CaMHX aJTOPUTMax, HE OTBJIEKAsChb Ha BBIYMCIUTEIbHBIC
TPYAHOCTH. 3/I€Ch CHOBA Ha MIOMOIIb NPUXOAST KOMIBIOTEPHBIE TEXHOIOTUU, OO
BBIYMCIICHUS TPU MOJIb30BAaHUH AJITOPUTMOM MOKHO MOPYUUTh KOMIBIOTEPY.

Ha craguum 3akperuieHusi maTepuajia BakHa MOAOOpKa MPUEMIIEMBIX IS
IIKOJIbHUKA 3a/ady. AHUManMOHHBIE BO3MOXXHOCTH (GeoGebra mo3BONSIOT



CO3/1aBaTh 3aJ]aHUS C «XOPOIIUMH» PEHICHUSIMHU (HAIpUMEDP, LEIOYUCICHHBIMHU,
WU HE TPEOYIOMIMMU IPOMO3JIKHUX BEIYUCIICHUN).

Hakonern, mr0003HATENbHBIX  IIKOJBHUKOB  MOXHO  TO3HAKOMHUTH  C
TEXHOJIOTHEH CO3/1aHMsl aHUMAIlMOHHBIX PHCYHKOB M HANpaBUTh MX Ha y4eOHO-
HCCIIEOBATENIBCKYIO PaboTy MO CO3IaHUIO MOJOOHBIX M300paKEeHUM, CBI3aHHBIX C
HCCIIEI0BATEIIBCKON IEATeTbHOCTHIO.

Takum oOpazom, nuamazoH MPUMEHEHHS aHUMAIIMOHHOTO JUIAKTUYECKOTO
Marepuajga O4YeHb IIHPOK: OT TACCHUBHOTO  HCIOJIb30BaHHUS  T'OTOBBIX
AHUMAIIMOHHBIX PUCYHKOB JI0O TBOPYECKOTO TIPUMEHEHHS U  CO3JIaHUS
COOCTBEHHOT'O KOMIIBIOTEPHOTO 0OECTICUEHUSI.

TeMbl 3aHATHH
1. KpaTtkoe BBeaenue B nporpammy GeoGebra.

Monyas 1. ®YHKIHUMHA (7 k.1.)
1.1. BeipaxkeHusi, TO)XA€CTBA, YpaBHECHUS
1.1.1. AHUMAaIIMOHHOE TIPEICTABICHHUE BBIPAKEHUH C IEPEMEHHBIMU

1.1.2. AHUMAaIIMOHHO-TEOMETPUUYECKOE MOJIeTupoBaHue Gopmy
1.1.3. AHUMaIMOHHO-TEOMETPUYECKOE MOJETUPOBAHNE JTUHEWHBIX YPABHEHUM
1.2. Vcnonp3oBaHue aHUMALIUK MTPU BBEICHUU MOHATUS QYHKLIUU

1.3 Jluneiinas ¢pyHKIus, 3aBUCUMOCTD Tpaduka oT koddduirentos. [Ipsmas
MPONOPLIMOHATEHOCTh

1.4. MoaenupoBaHue 3a/1ad Ha paBHOMEPHOE JIBI)KEHHE (BCTPEYHOE, BIOTOHKY).

1.5. B3auMHoe pacroioskeHue rpa)ukoB ABYX JTUHEUHBIX (YHKIMNA. AHUMAIIMOHHO-
rpaduyeckoe cpaBHEHUE 3HAYCHUM IBYX (PYHKIUN IPU OJJHOM U TOM K€ 3HaYECHUU
aprymeHTa

1.6. AunmanmoHHo-rpaduueckoe NpecTaBIeHUE JMHEHHOr0 YpaBHEHUS C JIBYMS
nepeMeHHbIMU

1.7. AHMManMoHHOE MPEACTaBICHUE PEUICHUSI CUCTEMBI IBYX JINHEWUHBIX YpaBHEHUN
C IByMs IEPEMEHHBIMU

1.7.1. Crnoco0 noacTaHOBKHU

1.7.2. Cnoco6 uCKiIt0YeHUs] IEpeMEHHOM

1.7.3%*. ®opmynsl Kpamepa

1.7.4%*, Matpuiibl 1 OIIpeaCIUTENIN

1.7.5. UccnenoBauue CJIIY

Monyas 2. MHOT'OUYJIEHBI (7 kiacc)

2.1. AHMMAaIIMOHHOE TIPECTaBICHNE HATYPaIbHON CTEIICHU

2.2. AHMMAaIMOHHOE TIPEJICTaBICHUE IECITUYHOM 3alUCH HATYPabHOTO YHCIIa
2.3. JleticTBus HaJ CTEICHSIMU

2.4. OqHOYIEHEBI

2.4.1. Co3manue oqHOWIEHA U HAXOXKIECHNUE €TI0 3HAUECHHUS

2.4.2. JleticTBus HaJl OAHOUYJICHAMU

2.4. Ucnionw3oBanue cuctemMbl CAS



2.5. AHUMalMOHHOE TIPEJCTABICHUE CJIOXKEHUS W YMHOXXEHHUS MHOTOWICHOB
«CTOJIOUKOM>

2.6. AHManMoHHOE NpeAcTaBiIeHuE [[eeHrsi MHOTOUYJIEHOB «YTOJIKOM

2.7. AnuManmoHHoO-rpa)UuecKoe paszIoKEHHE MHOIOYJieHa IO CTEMNEHSIM X-C C
MOMOIIBIO MapaJIICIIbHBIX IEPEHOCOB

Mopyab 3. ®YHKIHHUU U T'PAGUKMU (8 kiaace)

3.1. Aaumanmonssie npeoOpa3zoBanus rpadukoB QyHKIUN

3.2. AHMMaInMoOHHOE MpeACcTaBieHue rpaduka IpoOHO-TMHEHHON (HYHKIIMH
3.3. AHuMaIoHHO-TpadUUecKoe pelieHue 3a1ay ¢ IapaMmeTpaMu

3.4. MopaenupoBaHue IBWKEHUM, 3a]1aBaéMbIX (DYHKIIUSIMU

3.5. KBagpaTuunasi GpyHKIUS U KBaipaTHbIE YpaBHEHUS

Mopyabs 4. KOMIIBIOTEPHASA AHUMALIUA HA YPOKAX
TPUT'OHOMETPHHU (10 ka1.)

4.1. AHMMalMOHHOE TPEICTABICHUE YUCIOBOM MPSIMOW M YMCIOBON OKPYKHOCTH.
HamateiBanue ocu abcuuce Ha €TMHUYHYIO OKPYKHOCTb

4.2. AHMMalMOHHOE TMPEACTABICHUE CHUHYCa M KOCHMHYCAa JAHHOTO 4YHCIIA.
Cunycouna. Mozenb CUHYCOUJIaJIbHOTO ABUKECHUS

4.3. Tabnuna CUHYCOB

4.4. AHuManMoOHHOE BhIYEpUHBAaHUE Tpadka TapMOHUYECKOTO KoJieOaHus
Perynupyemasi MoJiesib TApMOHUYECKOTO KOJIeOaHUs

4.5. AHuManmoHHoe NMocTpoeHue rpaduka GyHKIUH Y = COSX

4.6. ®yHKIMU Yy =1gX U Yy = CIgX

4.7. Pemienue npoCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUHN

4.8. AHuManMoHHO-TrpaguUecKoe peleHue HEKOTOPhIX TPUTOHOMETPUUYECKUX
YPaBHEHM, HE CBOISIINXCS K IPOCTEHIIINM

4.9. O6partHble TpUrOHOMETpUYECKHE (DYHKITH

4.10. ®opmymbl TpUBEACHUS

4.11. Cunyc 1 KOCUHYC CyMMBI

4.12. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO U Teopema [Tudaropa

Monyas 5. AHUMAIIAS HA KOMIIJIEKCHOM IJIOCKOCTH (11 ki)
5.1. 'eomeTpuueckoe MOACIMPOBaHKUE apU(PMETUUCCKUX OTIePAINi HaJT
KOMIUJIEKCHBIMU YHCIIAMU

5.2. IlocTpoeHue oToOpakeHU Ha KOMIUIEKCHOM MJIOCKOCTH, 3a7aBaeMbIX

MHOTOWIEHaMH ¢ KOMIUIEKCHBIMU KO3 PpuiimeHTaMmu

5.2.1. JluneitHast QyHKIUS Ha KOMIUIEKCHOM TJIOCKOCTH

5.2.2. KBagpatuyHas (yHKIMSA Ha KOMIUIEKCHOM MJIOCKOCTH

5.2.3. Youtku Ilackans kak o0pa3bl €IMHUYHOM OKPY>KHOCTH TpH JACHCTBUU
MHOTOYJIEHaMH Ha KOMIUJIEKCHOM MJIOCKOCTH

5.3. AuuManmoHHo-rpaduueckoe HaX0XKICHUE KOPHEH MHOTOUYICHOB



5.4. IpoOHO-JIMHEWHbIE 0TOOPaXKEHUsI KOMIIEKCHOU MIIOCKOCTH, UX KOH()OPMHOCTb.
Cas13b ¢ nHBEpCcUEH

5.5. OcHoBHas TeopemMa anreopsbl

5.5.1. HarnsimHo-reoMeTpu4ecKkoe JI0Ka3aTelIbcTBO OCHOBHOM TEOpeMbl anredphl M0
Konmoroposy

5.5.2. HarnsimHo-reoMeTpu4ecKkoe JI0Ka3aTesIbcTBO OCHOBHOM TeOopeMbl airedphl Mo
Janamb6epy

Moayas 6. AHUMAIUSA ITPU U3YUEHHUU HAYAJL
MATEMATHYECKOI'O AHAJIU3A (11 ki)

8.1. AHMMAaIIMOHHOE N300paKEHUE MOCIIEI0BATEILHOCTH

8.2. Apudmernueckas U reoMeTpruecKas Iporpeccuu

8.3. AHMMaIIMOHHOE MIpe/ICTaBlIeHUe Mpeaeia QyHKIUU

8.4. AHUMAIIMOHHOE MPEICTaBICHUE TPOU3BOJHOM

8.4.1. AHMMaLIMOHHOE TIPEJCTABICHUE KacaTEIbHOU

8.4.2. Onpenenenrne MTHOBEHHOW CKOPOCTHU

8.4.3. AHUMaIIMOHHOE TIPEJCTABIECHUE TPOU3BOTHOM

8.5. AHMMAaIMOHHO-TEOMETPUUYECKOE MOCTpOeHHE TIpaduka MPOU3BOAHONW JaHHOU
byHKIIIH

8.6. IToctpoenue rpaduka GyHKIIMU C UCTIOIL30BAHUEM ITPOU3BOIHON
8.7. AHUMALIMOHHOE MPEICTABICHUE UHTETpaIa

8.8*. HaxoxneHue ioniaieil CerMeHTOB KPUBBIX BTOPOTO MOPAJIKa
8.8.1*. CermenTsl mapabdom

8.8.2*. CermeHThI TUIepOOI

8.8.3*. CermMeHTHI AJUTUIICOB

1.5. Ilnanupyemvole pe3yromamsi 00y4eHus.

B pesynbrare wusydenus aucHUIUIMHBI «MHpOpManMoOHHBIE TEXHOJOTHH B
IIKOJILHOM Kypce anreOpbl W HadaJl MaTEeMaTHYeCKOTO aHaliu3a» OO0ydarouuucs
JIOJDKEH

3HAMb.
OCHOBHBIE TE€MBbI HMIKOJBHOTO aiareOpbl U Ha4yajd MaTeMaTH4YecKoro aHanuza 7-11
KJIaCCOB, OOy4Ye€HHE KOTOPHIM C UCMHOJb30BAHUEM CHUCTEM JUHAMHUUYECKOU
reomeTpun GeoGebra 1enecooOpasHO U METOAUYECKH OOOCHOBAHO, 3HATh
OCHOBHBIC JUJAKTUYECKUE BO3MOXHOCTH cpeabl GeoGebra m MeTomauky ux
MCTIOJIb30BaHUS, KaK MPU U3JIOKEHUU MaTepuana, Tak U IpU PEUIeHUH 3aj1ay;

ymMems:
MaTEeMaTHYECKU TPaMOTHO (OPMYIUPOBATH W JIOTHYECKH CTPOTO JTOKa3bIBaTh
TeOpeMbl aireOpbl M Havajd MaTeMaTHYEeCKOrO aHajiu3a, WIUIIOCTPUPYS HUX
COOTBETCTBYIOIIMMH  aHUMAIMOHHBIMHM  PUCYHKaMu C  HCHOJb30BaHUEM
aHMMAaIMOHHBIX BO3MOXHOCTeH cpennl GeoGebra;

81aoemao



HaBbIKaAMH PCHICHHA 3ada4 U HIJIO0KCHUA qu6HOFO MaTCpHuajia pas3jJIndHOI O

YPOBHS CJIO)KHOCTH, YMEJO HCIOJB3ysS AUIAKTUYECKHE BO3MOXKHOCTU CPEJIbI
GeoGebra.

Nzyuenue aucuuruimuel «/HpOpMalMOHHBIE TEXHOJOTMM B IIKOJBHOM Kypce
anreOpsl M Hayal MaTEMaTHYEeCKOTO aHalM3a» M pelleHHe MIKOJbHBIX 3aaad
HaIpaBJIeHO Ha (POPMUPOBAHUE CIAEAYIOMIUX KOMNEMEHYUU:

ObwexynbmypHvle KOMnemeHyuu:

OK-2. 'oToBHOCTH A€HCTBOBaTh B HECTAHAAPTHBIX CUTYAllUAX, HECTU COLUUATIBHYIO U
ATUYECKYIO0 OTBETCTBEHHOCTbH 32 IPUHSITHIC PEIICHHUS.

Obwenpogheccuonanvrvle KoOMnemeHyuu:

OIIK-2. '0TOBHOCTb HUCIIOJIB30BATh 3HAHUE COBPEMEHHBIX MPOOJIEM HAYKH U
o0pa3oBaHus NP PELICHUU MPOPECCUOHATIBHBIX 3aa4.

IIpogpeccuonanvnvie komnemenyuu:

[1K-3. CiocoOHOCTh pYKOBOJUTH UCCIIEI0BATENLCKON PabOTOM 00yUaromuxcs.

1.6. Konmpoawv pe3yibmamos oceoenus OUCYUNTUHDL.

- TEKYIIUH KOHTPOJIb: IPOBOJMUTCS C IIEJIbI0 peaau3aluu OOpaTHOW CBS3H,
OpraHu3allid  CaMOCTOATEJIbHOW pabOoThl M TEKYIIeH MPOBEPKH YCBOEHUS
JTUCHUIUIMHBL. METONIbl KOHTPOJIS YCIIE€BAEMOCTH: BBITIOJTHEHUE CaMOCTOSTEIbHBIX
paboT, pelieHue 3a7a4 Ha CEMUHAPCKHUX 3aHATHSAX, IMOATOTOBKA JUHAMHYECKUX
geprexkeit B cpene GeoGebra. dopma KOHTpOJS: TPOBEPKA  BBIMOTHEHUS
WHJMBHUAYaJbHBIX JOMAIIHUX 3aJJaHUi, YCTHBIN OMPOC;

- pyOCXKHBIN KOHTPOJIb: MPOBOAUTCS MEXAY OCHOBHBIMU TE€MaMU JHUCITUIUIUHBI C
IIETIBbI0 OTPEICIICHUST YPOBHS OCBOCHHS M3yUYCHHOTO MaTepualia uyepe3 HalucaHue |
3aIUTY KOHTPOJIBHBIX Pa0oT.

- UTOTOBBIN KOHTPOJIb: YK3aMEH, MPOBOJUTCS C LIEJbI0 OIIECHKH YPOBHS OBJIAJICHUS
KomneTeHusamMu B coorerctBun ¢ @I'OC BO.

O1ileHOYHBIE CpENICTBA PE3YJIbTATOB OCBOCHUS JIUCLUMIUIMHBI, KPUTEPUHU OIEHKHU
BBITIOJTHEHUS 3aJlaHUi TIpeACTaBiIeHbl B paszaene «DOoHA OIEHOYHBIX CPEJCTB IO
JTUCIUATLITAHE.

1.7. Ilepeuenv obpazoeamenbHblX MeEXHOIO02UL, UCHONb3YEMbIX NPU OCBOEHUU
OUCYUNTIUHBL.
1. TpaguuoHHOE YTEHUE JEKIMI U TPOBEACHNE MPAKTUICCKUX 3aHATHH.
2. Ilegaroruyeckue TEXHOJOTUM HA OCHOBE T'yMaHHO-JTMYHOCTHOM OpHUEHTAIUU
NeJaroru4eckoro nporecca:
-1e1laroruka COTpyJHUYECTBA;
-TYMaHHO-JTUYHOCTHAsI TE€XHOJIOTHSI.
3. Ilemarormyeckne TEXHOJIOTMM Ha OCHOBE aKTUBHU3AIlMM U HHTEHCU(DUKAIIUU
NEeATeTbHOCTH 00yUYaroIInXcs (AKTUBHBIE METO/bI O0yUEHHUSI ):
-npobsieMHOEe 00y4eHHE;
~-T€XHOJIOTUS] IPOEKTHOI'O0 00yUYEeHUs;



4. Ileparormyeckue TEXHOJOTUM Ha OCHOBE H(G()EKTUBHOCTH YIpaBIEHUS U
OpraHu3alNK y4eOHOro Impouecca:

-TeXHOJIOTUs AU (HEepeHINPOBAHHOTO 00yUEHHUS;

-T€XHOJIOTMY UHIUBUAYATU3alUA 00yUEHUSI.



2. Opranu3anuOHHO-METOAUYECKHE JOKYMEHThI
2.1. Texnonoru4yeckass Kapra o0y4yeHus JUCHUILINHE
«AHpopManoOHHbIE TEXHOJOTUH B IIKOJBLHOM Kypce ajredpbl 1 HA4AJ

MAaTEMATHYIECCKOI'O aHAJIHU3a»

AJIs1 00y4armuxcs 00pa3oBaTe/ibHOM MPOrpaMMbl
Hanpasnenue noarorosku: 44.04.01 Ilenarornueckoe od0pasoBanue
Hanpasiennocrts (npoduins) odpasoBarenbHoii nporpammbl UndopmanuonHbie u
CYNepKOMNbIOTEPHbIE TEXHOJIOIMH B MATEMATHYECKOM 00pPa30BaHUM

(HarpaBJIEHUE ¥ YPOBEHb IOArOTOBKH, LK (P, MpoduIb)

10 3204HOI popme 00yUyeHUs

(oOmmast TpyaIoemMKocTs 4 3.€.)

144 4. =14 xoHT. 4. + 121 c.p. +9 4. 5K3.;

14 4. =4 4. nek. (1 kypc, 4 cem.) + 2 4. nek.+8 mp. (2 kypc, 3 cem.)

Monynu. Haumenosanue Bcero KonTakTHbI€ Uacel CamocTost PopMBbI 1 MeTOMIBL
pa3zieI0B M TEM JTUCHUILIMHBL 4acoOB | BCEro | JEKUMH | MpakT-X | ceM | TeabHas KOHTPOJIA
(3.e.) 3aHsTHi | mHa | paborta OLCHOH.
pOB CpPeACTBOM
Cpena GeoGebra, ee quaakTHIeCKHEe 8.5 0.5 0.5 8
BO3MOJKHOCTH
Monyatb 1. @ymkiumn 7 i 165 | 2.5 1 1.5 14
Monyan 2. Muoro4wienbl 7 Ki 16 2 1 14 ﬂ%ﬁi‘;f}?jeyzg;:;;z
Monynas 3. ®ynknuu v rpaduku 8 ki 16 2 1 14 (KoHTposbHas
MonyJb 4. KomnbloTepHas aHuMAanus 16 2 1 14 pabora Nel)
HA ypoKkax Tpuronomerpuu 10 ki 44,
MonyJb 5. AHEManMsA HA KOMILIEKCHOM 33 3 1 2 30
TWIOCKOCTH 11 K
Monyns 6. AHUMANMs IPH H3YyYEHUH 29 2 1 1 27
HAYaJ1 MaTeMaTH4YecKoro anaumsa 11 ki KonTponenas
UTOI'OBbIM KOHTPOJIb 9 paGora Ne 2
9=23k+4KkpNel+3kpNe2 34
Hroro 144 14 6 8 121 9
4




2.2. Copep:xaHue  OCHOBHBIX pa3JeJjOoOB H TeM  JUCHUIUIMHBI
«AHpopManMOHHbIE TEXHOJOTHH B HIKOJBHOM Kypce ajreOpbl M Hadal
MAaTeMAaTHYEeCKOT0 AHAJIHN32)»

HNucnumnuaa «HbopMalMOHHBIE TEXHOJOTHU B IIKOJLHOM Kypce anreopbl
Y HavaJl MAaTEeMaTHYE€CKOTO aHaJu3a» 3aHUMAaeT OJTHO M3 BAXXHBIX MECT B MOJTOTOBKE
Maructpa 1o o0pa3oBaTeIbHOM nporpaMmme «HdopmanuoHHbIC u
CYNEPKOMITBIOTEPHBIE TEXHOJIOTUU B MaTeMaTH4eckoM oOpazoBaHuuy». [locpencreom
ATOM  AUCHUIUIMHBI  (OPMUPYIOTCSI  HaBBIKM  NPUMEHEHUS  METOJMYECKUX
BO3MOXKHOCTEHW CHUCTEM JUHAMHYECKOW MATEMAaTUKH MpPU OOYUYEHUH TEOPETHUYECKUM
paszenaM IIKOJBHOTO Kypca anreOpbl M Hayal MaTeMaTHUYecKOro aHajiu3a, Mpu
peleHny 3a/a4, 3aKJIaJIbIBAIOTCS OCHOBBI METOJUYECKOT0 MAacCTEpPCTBA, IMOBBIIIACTCS
ypOBEeHb MPO(ECCHOHAIBHOW TOATOTOBKM B  YCJIOBUAX HHGOpPMATHU3AIMU U
npodunuzanuu 0opazoBanusi. OCBOCHHUE JUCIUIIIMHBI TECHO CBS3aHO C U3yUYCHHEM B
mKosie AUCHUIUIMH AnreOpa, 7-9 k. m Anrebpa ¥ Hayajga MaTeMaTHYeCKOIo
anamuza, 10-11 ., yto TpeOyeT OE3yCIOBHOTO 3HAHUS COJIEPKAHUS Ha3BaHHBIX
JTUCIUTLIVH.

UYepes aHMMAIMIO BHOCHUTCS JBW)KCHHE B IPEMNOJaBaHHEC MaTEeMAaTUKH — TO, YEro
paHbllie He OBLJIO U YTO MOSBUIIOCH JIUIIEL OJIaroAapsi pa3BUTHIO KOMIBIOTEPHOM TEXHUKH
1 TEXHOJIOTHI 00yUeHUsI.

AHUMAaITMOHHBIE YEPTEXKH (KHBBIE PUCYHKH) JIEJIAI0T MaTEMAaTHUYECKUE TIOHITHUS U
YTBEPKACHUS HAIJISIAHBIMHU, YTO CIIOCOOCTBYET MX MOHHMMAHHUIO U O0jiee MPOYHOMY
ycBOeHNI0. OCOOCHHO MOYYUTEIBHBIM SIBJISIETCS CaMOCTOSITENIBHOE H3TOTOBJICHHE
JTUHAMHYECKOTO pHUCYHKa, Mpernoarampiiee riIy0oKkoe NPOHUKHOBEHUE B CYTh
MOJICTTUPYEMOT0 Tpolecca. AHMMAIMOHHBIE PUCYHKM MOJKHO HCIIOIB30BaTh Ha
pPa3HBIX CTAIUAX M3Y4YCHUS MaTepHayia: KaK HArJsIHbIA TUIAKTUYECKUM MaTepuas
MIpU WM3yYEHUH HOBOTO, KaK MCTOYHUK 3a7a4 M COMPOBOXKICHUS MX PEIICHHH, Kak
WHCTPYMEHT JIJIs1 SKCTIEPUMEHTUPOBAHUS U TIPOBEICHUS HAYYHBIX UCCIICIOBAHMIM.

O6paTuM BHUMAaHHE Ha TO, YTO B HEKOTOPBIX CIIydasiX HarjsiHas aHUMAaIlMOHHAas
MOJIelb  YTBEpXKJACHHS  Oojiee  yOeauTenpbHa, dYeM  (PopMasibHO-JTOTHUYECKOE
JI0Ka3aTeIbCTBO, U 3TO MOXKHO HCIIOJIb30BaTh MpPU pabOTe B Kiaccax WHKCHEPHOM
HaIpaBJICHHOCTH.

Conepxanue qucuuruinabl « THQOpMaIimoHHBIE TEXHOJIOTHH B IIKOJIBHOM Kypce
anreOpbl W Hayall MaTEMaTUYeCKOTO aHalin3a» TECHO TMPHUMBIKAET K HBIHE
JEUCTBYIOIIMM IIKOJIBHBIM y4eOHMKaM 1O ajredpe ¥ HayajgaM MaTeMaTH4YeCKOro
aHaJu3a U MOXKET OBITh UCIIOJIb30BAHO YUUTEISIMH MaTeMaTHUKU, KaK IIPH MOATOTOBKE
COOTBETCTBYIOIIMX YPOKOB, TaK MW TIPU OpPraHU3allUd  CAMOCTOSITEIbHBIX
uccleIoBaHui MKOJIbHUKOB. [llecTh Momysel npecineayoT eIUHYI0 1eb: MT0Ka3aTh
Ha KOHKPETHBIX MpHUMEpax poJib U 3HAUYCHHE AaHMMAIMOHHOW COCTABJISIONIEH B
Pa3IMYHBIX 00JACTAX aJIreOpbl M HaYaJl MATEMaTUYECKOTO aHaIM3a.

I[Ipy w3ydyeHun Kypca  OOJIbIIOE  BHUMaHUE  YJEJIEHO  PEUICHUIO
AITOPUTMUYECKUX 3aJlad ¢ ucmnojib3oBaHueM cpeabl GeoGebra, kak TpeHaXEPHOTO
XapakTepa, Tak U UcciaeoBaTeaIbCcKoro. Hapsay ¢ 70cTaTouyHO MPOCTHIMU 3a/1auaMH,
HEOOXOUMBIMU JIJI1 YCBOCHHS 0a30BBIX MOHATHH anreOphl, Kypc HACHIIICH 3a/lauaMu



MOBBIIIICHHOM TPYAHOCTHU, MOJIA PAOUOHAJIIBHOTO PCHICHUA KOTOPBIX Tpe6y10TC$[
CIICIHIUAJTU3UPOBAHHBIC AaHUMAIITHOHHBIC YCPTCIKU.

HporpaMMoﬁ AUCHUIUIMHBI TPEAYCMOTPCHBI CIHACAYIONINC BHUIAbI KOHTPOJIA:
HMHAWBUAYAJIBHBIC JOMAIIHHUC 3daJaHWA, KOHTPOJIbHAA pa60Ta. Hroroas aTTeCTranuusa
IO YCBOCHHIO COACPKaHUA NUCHUIINHBI IIPOBOJAUTCA B BUIC 3K3dMCHA.

2.3. MeTonu4ecKkue peKOMEHAANMH 110 OCBOCHHUIO TUCUHUIJINHBI.

ChopmynupyeM OCHOBHBIE METOAUYECKUE PEKOMEHIAIMN TI0 KaXIOMY
MOJTYJIIO TUCIUTLIAHBI.

BBogHas Tema, MOCBSIIEHHAas UCTOpUU co3aaHus U dtamam paszButus C/I,
CBeJieHA K MUHUMYMY. lIpeanonaraercs, 4To aHMMAlMOHHBIE BO3MOXHOCTH CPEJbl
GeoGebra OyayT OCBOEHBI MPU UCIOJIB30BAHUN T'OTOBOTO KOMITBIOTEPHOTO KOHTEHTA
Y MPU CaMOCTOATEJILHOM €r0 MOIMOJIHECHUH.

Mooyne Ne 1. @ynxkyuu, 7 K.

WznoxkeHne maTepualia TECHO YBA3aHO C y4eOHUKOM [Makapsrues, FO.H. Anre6pa :
Vueb. mis 7 ki ].

[TepBast Tema «BbIpakeHHs, TOKIECTBA, YPABHEHHUS» HOCUT
MOJITOTOBUTENBHBIN XapaKTep K BBeACHUIO MOHATHS (QyHKIIMKU. OCHOBHOE
CoJiep)KaHUEe aHMMAIIMOHHBIX PUCYHKOB COCTOUT B ICMOHCTPAIIUHU BBIPRKCHHUN 1
HAXO0XKJIEHUU WX YHCIIOBBIX 3HAUCHUH.

Hcnonp30oBaHne aHUMAIIMU TIPU BBEICHUH MOHITHS (YHKIIMH TIPEIIonaract
JAEMOHCTPAIIUIO PUMepa 13 YIeOHUKA O 3aBUCUMOCTH IUIOMIAIU KBaApaTa OT €ro
CTOPOHBI. J[eMOHCTpHUpYeTCs TeMIiepaTypHbIN rpaduk ¢ n300pakeHUEM TEPMOMETpa U
OJTHOBPEMEHHBIM BbhIYepUHMBaHUEM rpaduka. BeraepunBaemplii rpaduk MpoOXoauT
gepe3 Te Ke TOUKH, KOTOpbIe 00CYKIAr0TCs B yUeOHHUKE.

AHVMAaIMOHHO MOJICIUPYeTCs THHEHHas (PyHKIUS, 3aBUCUMOCTD TpaduKa OT
K03((HUILIMEHTOB.

AHUMAaIMOHHOE MOJICIMPOBAaHNE 3a]]a4 HA PABHOMEPHOE JIBIDKSHUE
(BcTpedHOE, BIOTOHKY) IMO3BOJISIET HATJISATHO PEIIaTh OCHOBHBIC 3a/1a4 HA
BCTPEYHOE IBUKCHHE U ABM)KCHUE BJOTOHKY. DTOT aHUMAIlMOHHBIN TUIAKTUICCKUI
MaTepral MOXXHO UCTIONB30BaTh M HAa YPOKax (PU3UKH.

AHUMAIIMOHHOE MPEACTABICHUE PEIICHUS CUCTEMBI IBYX JIMHEHHBIX
ypaBHEHUI ¢ IBYMS TIEpEMEHHBIMU HE TOJIBKO COMPOBOXKIAET OOBSICHEHHE OCHOBHBIX
CIIOCOOOB pelIeHusi: cnoco0 MoACTAHOBKU U CIIOCOO UCKITIOYEHUS IEPEMEHHOM, HO U
MOXET OBITh UCTIOJIB30BaH JIJIsi OTPAOOTKH ATUX CIIOCOOOB OJ1aroiaps MpocToMy
crIoco0y COOTBETCTBYIOIIEH HACTPOMKH aHUMAIIMOHHOTO PHCYHKA.

Mooynb 2. Mrozcounensi, 7 kracc

AHMMAaIIMOHHOE MPE/ICTAaBICHUE HATYPAJIbHOM CTENEHU, aHUMAIIMOHHOE
MPEJICTABICHUE AECATUYHOMN 3aMMCH HATYPAIbHOTO YKCIIA, I€HCTBUS HAJl CTENICHIMHU
B COOTBETCTBUU C TEKCTOM yueOHHKA MPEABAPSIOT BBEICHUE TTOHATHE OJHOWICHA U
JNICMCTBUM HaJl OJHOWICHAMHU.



BerpoenHnast cuctema CUMBOJIBHBIX BbluMclieHuid o kHonkoit CAS (cucrema
KOMITbIOTEpHOH anre0psl) 3 HEKTUBHO UCTIOIb3YETCS ISl MOJICTIMPOBAHMS 1€UCTBUI
HaJl MHOTO4JIEHAMU, ITPOBE/IEHUE SKCIIEPUMEHTOB, BEIBOAA (POPMYII)

AHUMaMOHHO-TpaUYecKOe pPA3T0KEHUE MHOTOWIEHA IO CTENEHSIM X-C C
IIOMOIIBI0  MApaJUICNIbHBIX  NEPEHOCOB  JOMOJHSAET  IIKOJBHBIA  Marepual,
YCTaHABIMBAsI KOHCTPYKTUBHYIO CBA3b MEXKIY aareOpoil U reoMeTpueH.

Mooynw 3. @ynxyuu u epaguku, 8 kiacc
OcHoBo# siBJIsSIETCSL Y4€OHUK [Makapsrues, FO.H. AnreGpa : Vue6. ms 8 ki ].

AHuMaImoHHbIie TpeoOpazoBanus rpaduKoB QYHKITUN MO3BOJISIIOT YBUJIETH U
MOHSTh, a 3HAYUT IIPOYHO YCBOUTH ITOT MaTepHal.

AnuMaIonHo-rpadudecKoe perieHue 3a/1a4 ¢ napameTpamu MpeIcTaBisieT co0oi
DJIEMEHT NOATOTOBKHU K EI'D.

MopenupoBaHue IBMXCHUM, 3a/aBaeMbIX (DYHKIUSIMH, HE TOJIBKO JIOMOJIHSIET
n3yueHue (PyHKIMA, HO U MOXET OBITh PACCMOTPEH Ha COOTBETCTBYIOIIMX YPOKax
(bu3UKH.

Mooy 4. Komnviomepnas anumayus Ha ypokax mpueonomempuu, 10 K.

B ocHoBe Bceil Tpuronomerpun [Mopakosua A.I., Cemenos I1.B. Anrebpa n Hayana
MaTeMaTHuecKoro anamusa. [Ipodunbneiii yposens. U. 1. Yuebuuk 10. — M.: «Muemosuna», 2008]
SBIIAETCS MOHATHE O YHMCIOBOW OKPYKHOCTH M YCBOCHHUE 3TOrO IOHSTHUS — KIIOY K
IMOHUMAHUID  BCEr0  OCTaJbHOTO. YHCIOBYH)  OKPYKHOCTh  IpEAJaraercs
paccMaTpuBaTh OOpPa3HO-HATJISIHO KaK pPe3yibTaT HaMaTbIBAHHUS YHUCIOBOW MPSIMOMN
Ha €IUHUYHYI0 OKPYKHOCTb. B pe3ynbrare npsiMO U3 ONpPEAECICHUS CHHYCa |
KOCHMHYCa  JaHHOTO  4YHCJa  BBITEKACT  AaHUMAIMOHHO-HATJISAHBIA  CIOCO0
BBIYEPUMBAHUS TPaUKOB COOTBETCTBYIOMMX (DYHKIIMNA. YUEHUK CHadasia BUAUT OTH
rpaduku U GOPMYyJIHUPYET UX OCHOBHBIE CBOMCTBA, a Y MOTOM YBHUIEHHOMY JaeT
CTPOTO MAaTEMATHUYECKOE J10KA3aTEIbCTBO. JTO MEHSIET CaMy UACOJIOTHUIO M3JIOKEHUS
y4eOHOro MaTepuarna.

[TosiBiisieTcst BO3MOKHOCTB IMOCTPOEHUSI MOJEIA CUHYCOUAAIBHOTO JIBUXKEHHUS,
a 3aTeM M PEeryIupyeMoi MOJIeTH TapPMOHIUYECKOTO KOJICOaHUs

AHMMAIIMOHHO HATJISIHO IEMOHCTPUPYIOTCS PEIICHUS MPOCTEHIITNX
TPUTOHOMETPUYECKHUX YPABHEHUU. B 1OMOIHEHNE NEMOHCTPUPYETCS AaHUMAIIMOHHO-
rpaduyecKkoe penieHue HEKOTOPhIX TPUTOHOMETPUIECKUX YPaBHEHUH, HE
CBOJSIIUXCS K TPOCTENIIAM

Mooynw 5. Anumayus na komniekchou niockocmu, 11 ki

B cooTBercTBUU C 0011IeH KOHIEMIIMEH Kypca paccMaTpUBAETCS] T€OMETPUUIECKOE
MOJICTUPOBaHUE apuPMETUUECKUX ONepanuid HajJd KOMIUIEKCHBIMU YHcliamMu. B

W3JIOKEHUU JaJbHEHIIero MaTepuaia npuaepxxuBaeMcs yaeOHuka [Huxonsckuii C.M.,
[TorBmoB M.K., Pemernukos H.H., llleBkun A.B. AnreOpa m Hayana MaTeMaTUYECKOTO aHAJIU3a.
11 xm.: yue6. Jns oOmeoOpaszoBar.. yupexieHuid : 0a30BbIi W mpodmil. ypoBHH. — M.:
[Tpocsemenue 2012. 464 c.|

AHHUMAaIMOHHOE TTOCTPOCHHUE OTOOpaKEHUN Ha KOMIUIEKCHON IJIOCKOCTH,

3a1aBaCMbIX MHOT'O4JICHAMH C KOMIIJICKCHBIMH KOB(i)(i)HHI/ICHTaMI/I, MMpcaAcCTaBJICHO
CICAYIOMUMHU HpeO6p330BaHI/I5{MI/I KOMIIJIEKCHOM IJIIOCKOCTH:



nuHelHas QyHKIHS Ha KOMIUIEKCHOM MJIOCKOCTH

KBaJipaTuyHasi (yHKIMS HA KOMIUIEKCHOM TJIOCKOCTH

ynutkn [lackang kak o00pa3bl €AMHUYHOM OKPY)KHOCTH TIpU JACHCTBUU
MHOTI'OYJIEHAMH Ha KOMILIEKCHOM IJIIOCKOCTH.

AHUMalMOHHO-TpaduYecKoe HaX0XKACHNE KOPHEH MHOTOWICHOB 3aBEPIIACTCS
aHUMAIMOHHOW MOJIEJNbIO J0Ka3aTeIbCTBA OCHOBHOM T€OPEMBI alIreOphl.

PaccmarpuBaroTcst ApoOHO-IMHEHBIE 0TOOpaKEHUST KOMIUIEKCHOM MIIOCKOCTH,
X KOHPOPMHOCTH U CBSI3b C HHBEPCHE.

Mooynw 6. Anumayus npu uzyvenuu Ha4al Mmamemamuieckoeo anaiusa, 11 i

PaccmaTpuBaroTcst TeMbl: AHUMAIIMOHHOE M300paKEHUE MOCIIeI0BaTEIbHOCTH,
apudMeTHUecKass M TeoMeTpUYecKas MPOTPECCUH, aHUMAIMOHHOE IPECTABIICHHE
npeaena GyHKIHUH.

AHHUMAIMOHHOE TMPEJCTABICHUE MPOU3BOJIHOM 3aBEPIIACTCS aHUMAIlMOHHO-
Tr€OMETPUUYECKUM MOCTPOEHUEM rpaduKa MPOU3BOIHON JTaHHOU (PYHKITUU.

C nomoIp0 aHUMAIIMOHHOTO MPEJICTABICHUSI MHTErpasia HaXoIATCs (POPMYJIbI
TJIOMIA/IE CETMEHTOB KPUBBIX BTOPOTO MOPSAKA. ITOT MaTepual MOXKET CIYKUTh
OCHOBOM JIJIs OpTaHU3aIMK yueOHO-HAYYHBIX UCCIEIOBAHUM IKOJIHLHUKOB.

3. KoOMIIOHEHTHI MOHUTOPHHIA Y4eOHBIX 10CTHKECHUMN

3.1. TexHosioruyeckasi Kapra peMTHHIa U CHMILUIHHbI

HanmenoBanue HampasieHnne noaroToBku v ypoBeHb KomnuecTtso
JUCLUIIINHBI oOpa3oBaHus (OakajgaBpuar, MarucTpaTypa, 3a4ETHBIX
acnupanTypa) HaumeHnoBanue nporpammsl/ €IMHUL/KPEUTOB
npoduis
Nudopmanmionnsie Hamnpasnenue noarorosku 44.04.01 Ilemarormaeckoe 413.e.
TEXHOJIOTUH B | obpazoBanue. HamparieHHOCTH (TTpohuiib)
MIKOJIBHOM Kypce oOpazoBaTenpHOM nporpaMMsl «HpOpMaIMOHHbIE U
CYIIEPKOMIIBIOTEPHBIC TEXHOJIOI'MM B MATEMATHYCCKOM
obpazoBanum» Kpanudukanms (crenens): Marucrp
CMmexxHbBIE AUCIHUITIIINHBI 10 y‘le6HOMy IJIany
[IpenmecTByroue: MIKOJBHBIM Kypc aireOpbl, OakanaBpuaT IeaBYy3a: Kypchl aireopsl,
TEOPHUH YHCEJI, YUCIOBBIX CUCTEM
[Tocnenyromue: MHpopManmoHHbIE TEXHOJIOTUM B ajiredpe B paMKax METOIUKU OOydeHUS
MaTeMaTHKe

r€OMETPHUH




Mopynu Ne 1-4
ConepxaHue dopma paboThr* KonunuaectBo 6amioB 35 %
min max

Texymas pabora | MHauBHIyampHas
noManrHsst pabora Nel
KoHnTtponbsHas pabota
Nel

9 15

12 20
35

Moaynu Ne 5, 6
ConepxaHnue dopma paboTsr* KonunuaectBo 6amnoB 35 %
min max

Texkymas pabora | UnauBuayaabHast 9 15

nomartsss padora No2

Utoro 9 15

Hrtorossli1 aran
ConepxaHnue dopma paboTer* Konunuaectso 6amnos 40 %
min max

HroroBeiit dK3aMEH 30 50
PEUTHUHT -
KOHTPOJIb

Utoro 30 50

OO011ee KOJIMUECTBO 0aJJIOB O JUCIUAILINHE
(o uToram U3y4eHHs BCeX MOAYIEH)

CooTBeTCTBHE PEHTHHIOBBIX 0AJIJIOB U aKaJeMHYeCKOH OLeHKH:
50 6ayoB — AOIMYCK K 9K3aMEHY

60-72 — yn1oBIETBOPHUTEIIHHO

73-86 — xopor1io

87-100 — oTn4HO



3.2. @ono ouyenouHvIX cCpeocme (KOHMPOIbHO-UIMEPUMETbHbIE MAMEPUATIbL)

MUHUCTEPCTBO HAYKH U BBICIIIEI' O ObPA30OBAHHUA PD
DedepanvHoe cocyoapcmaeerHoe 6100HcemHoe 00pPa308amebHoe YUpertcoeHue
BBICIIIETO 00pa30BaHus
Kpacnospckuii cocyoapcmeennulii nedazoeuseckutl yHUSepcumen
um. B.Il. Acmagvesa

NucTuTyT MaremMaTuku, GU3nKu, UHHOPMATUKU

Kadenpa-pazpaboTuuk: anredpbl, TCOMETPUH U METOJAUKU UX MIPENOTaBaHUS

YTBEPXIAEHO OJOBPEHO
Ha 3aceJaHUM Kadeapbl HA 3aceJaHUM HAYYHO-MEeTOJIMYeCKOro cOBeTa
IIporoxoa Ne 9 CIEeNMAJIbLHOCTH (HANPABJICHUSA MOATOTOBKH)
ot «3» man 2018 Iporokoa Ne 8
3ag. kad. Al“v;}VIH Ot 23 mas 2018
P NMaﬁep B.P. IIpeacenarear HMC \%B BopTHOBCKMIi

®OH/J] OHEHOYHBIX CPEICTB
Jliisi npoBeieHNsl TEKYLIEr0 KOHTPOJISA M MPOMEKYTOUHOM aTTecTalluu
O0yyaomuxcs Mo IMCUMUIJIMHE

«H(popMaiHOHHBbIE TEXHOJIOTHH B Kypce ajJredpbn»

Hanpasnenne noarotosku: 44.04.01 Ilegarornueckoe oOpazoBaHue

Hanpasnennocts (npoduiib) o6pazoBatenbHOM porpammbl UHpopManmoHnHsie u
CYNEPKOMITbIOTEPHBIE TEXHOJIOTUU B MAaTEMATUYECKOM 00pa30BaHUU
Keamuduxanus (crenens): MATUCTP
dopma 00ydeHHs: 3a04Has

CJ/(?/{//)
/
CocraBuTens: Jlapun C.B., npodeccop kadhenpst Al uMII

Kpacnosipck 2018



IKCIHHEPTHOE 3AK/IIOYEHUE HA ®OH/I OLIEHOYHbBIX CPE/ICTB

[IpencraBnenHbli  (QOHA  OIEHOUHBIX CPEACTB s TEKylled W
MPOMEKYTOUHOM aTTecTaluu cooTBeTcTBYyeT TpeboBanusiM @OI'OC BO u
npodeccuonansHbiM ctangaptam Ilenaror (nmpodeccuoHanbHas 1eATeIbHOCTD B
chepe JOLIKOIBHOTO, HAYaJbHOTO OOIEro, OCHOBHOI'O OOILEro, CpPeIHEro
oOmiero o0pa3oBaHus) (BOCHHUTATENb, YYHUTENb), YTBEPKIECHHBIM MPUKA30M
Muntpyaa Poccun ot 18.10.2013 N 544H.

[Ipennaraembie ¢GopMbI W CpeACTBa aTTECTAllMU aJEKBaTHBI LENIAM U
3ajlayaM  peanu3aluud  OCHOBHOW  mpodeccroHambHOM  00pa3oBaTeIbHOM
mporpaMMbl 10  HampaBiaeHuo 1noArotoBkn 44.04.01 Ilegarormueckoe
oOpa3oBaHue, HampaBiIeHHOCTh (Mpoduiib) 00pa3oBaTENbHON MPOrPAMMBI
NudopmariuonHble U CyNEpKOMIIBIOTEPHBIE TEXHOJOTMH B MAaTeMAaTHUYECKOM
oOpa3oBaHuH, KBaIU(PUKaLUs (CTENEHb): MarucTp, popma oOydeHHs : 3204Has.

OueHOYHBIE CpENCTBA U KPUTEPUN OLEHHWBAHUS MPEICTABICHBI B IOJHOM
o0beMe. POpMbI OIIEHOUHBIX CPEJCTB, BKIIOYEHHBIX B MPEACTaBICHHBIN (OHI,
OTBEUYAIOT OCHOBHBIM mpuHUUNAM (opmupoBanuss POC, ycTaHOBICHHBIX B
[Tonoxenun o QopMupoBaHuu (OHJA OLEHOYHBIX CPEACTB MJisi TEKYIEro
KOHTpPOJISL YCIIEBAEMOCTH, TMPOMEKYTOUYHOM M HTOTOBOM (roCyJapCTBEHHOM
UTOTOBOI) arrecTalud OO0y4alolUXcs MO 00pa3oBaTeIbHBIM IMpPOTrpaMMaM
BBICIIET0  OOpa3oBaHuUs — TporpamMmaM OakanmaBpuaTta, MporpaMMam
CHeIUaINTeTa, IporpaMMaM MarucTpaTypsbl, MporpaMMamM MOATOTOBKU HAy4YHO-
MeJaroruyeckux KajapoB B aclupaHType — B (eaepalibHOM rocyAapCTBEHHOM
OIO)KETHOM  00pa30BaTEeIbHOM  YYPEXKIEHUU  BBICHIETO  0Opa30BaHMUs
«KpacHosipckuii TOCYJIapCTBEHHBIM Ieaarormyeckuii ynusepcuter um. B.IL
ActadbeBay, yTBEpKIEHHOTO npuka3oM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTaHHblii U MpeACTaBICHHBIN AJIA SKCHEPTU3bl (HOHA OLEHOYHBIX
CPEACTB PEKOMEHIYETCS K HCIOIB30BAHUIO B IIPOLIECCE NOATOTOBKH IO
YKa3aHHOW IIporpaMme.

Okcnepr-paboTonares,
nupexkrop MAOY rumuaszusa Nel4
«IJKOHOMUKH, YIIPABIICHUS U TTPaBay ymax H.B.

27.04.2018




1. Hazna4yenne ¢poHaa OLEHOYHBIX CPEICTB

1.1.  ILenvto co3manust  (GoHAA  OUEHOYHBIX  CPEIACTB  JUCHUILIIMHBI
«HpOopMallMOHHBIE TEXHOJIOTMM B IIKOJIBHOM Kypce TE€OMETpUN» SBISETCA
YCTAHOBJIEHWE COOTBETCTBUS YUEOHBIX TOCTUKEHUHN 3aIJIaHUPOBAHHBIM pe3yJbTaTaM
oOydyeHuss U TpeOOBaHMSIM OCHOBHOM TNpodeccHoHaIbHON 00pa3oBaTEeNbHOU
pOrpaMmbl, paboyeit mporpaMMbl JUCIUTUIMHBI.

1.2. ®onn oueHOYHBIX cpenctB no aucuuiuinHe «HMudopmanumonHbie
TEXHOJIOTUM B UIIKOJIBHOM Kypce aireOpsl W Hadal MaTeMaTHYEeCKOTO aHalu3a
pelaeT CIEAYIOLUUE 3a0ayu:

— yOpaBJI€HHE IMPOLIECCOM NPHUOOPETeHHs] O00yJaroUUMUCS HEOOXOIUMbIX
3HAHWM, YMEHUW, HABBIKOB U (OpMUPOBAHUS KOMIIETCHLUHUN, OMNpPEJEICHHBIX B
oOpa3oBaTeIbHBIX  CTaHAApTax MO  HampaBieHWtO  moaroToBku  44.04.01
[legarorudeckoe oopazoBanue, kpanudukanus (cteneHs) Maructp;

— yIOpaBlieHHWE IPOLIECCOM JOCTIKEHMsI peaiu3aludd 00pa30BaTeNIbHBIX
MIPOrpaMm, OINPEAEIICHHbIX B BIIe HA00pa KOMIIETEHIINM BHITYCKHUKOB;

— OIIEHKa JIOCTM)KCHHMM OOydarommxcs B Mpolecce HM3YYEHMs AUCIUILUIMHBI
«MHpopMalIMOHHBIE TEXHOJIOTHUH B IIKOJBHOM KypCe T€OMETPHUM», C ONpEeICHHEM
MOJIOKUTEIIbHBIX / OTpHULIATETBHBIX pE3yNIbTaTOB u TJIaHUPOBAHUE
MPEeAYNPEKIAI0IMNX / KOPPEKTUPYIOLIUX MEPOTIPUATHH;

— oOecrieueHUe COOTBETCTBUSL pe3yJbTaTOB OOy4YeHHs 3ajadaM Oyayuiei
npoeccuoHanbHON AESATENBHOCTH Yepe3 COBEPUICHCTBOBAHUE TPATUIMOHHBIX W
BHEJIpEHUE HWHHOBALIMUOHHBIX METOJO0B OO0yueHuss B 00pa3oBaTeNbHBIA MpOLECcC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHNUE CAMOIOATOTOBKH U CAMOKOHTPOJISI 00 y4aroIIMXCs.

1.3. ®oHA OLEHOYHBIX CPEACTB pa3pabOTaH HAa OCHOBAHMM HOPMAaTHUBHBIX
O0OKYMEHMOB:

— (enepallbHOTO TOCYIapCTBEHHOIO 00pa30BATENbHOTO CTaHAApTa BBICIIETO
oOpasoBaHus 1Mo HanpasiaeHuto noarotToBku 44.04.01 INegaroruueckoe oOpa3oBaHue,
kBasn(pukanus (crenenb) Maructp.

— oOpa3oBaTenbHON MTPOrpaMMbl BBICIIETO0 OOpa30BaHUS 10 HAIPABJICHUIO
noarotoBku 44.04.01 Ilemarormyeckoe oOpa3oBaHue, KBaludukanus (CTEIECHb)
Marwucrparypa.

— Ionoxenust o ¢opmupoBaHur (POHIA OLEHOYHBIX CPEICTB [JISl TEKYILETO
KOHTpOJISl yCIIEBAEMOCTH, MPOMEKYTOUHOM M UTOTOBOM aTTeCTAllMM O0Yy4YaroIIUXCs
no oOpa3oBaTelbHBIM MpPOrpaMMaM BBICIIETr0 OOpa3oBaHUs — MporpamMmmam
MarucTparypbl B (eAepalbHOM TOCYAapCTBEHHOM OIOKETHOM 00pa3oBaTebHOM
yUpeKIeHUH  Bbicmiero  ooOpasoBaHusi  «KpacHospckuii  rocyaapCTBEHHBIN
negarorudyeckuii yausepcuret uM. B.I1. ActadneBa» u ero punnanax.



2. IlepeyeHb KOMIETEHUMH C YKa3aHMeM 3JTAnoB HMX (OPMHPOBAHHUS B
npouecce U3y4eHUus JUCHMIIMHBI
2.1. Ilepevyenb KOMMETEHIMH, (OPMHUPYEMBIX B MPOLECCE U3YUYEHUS AUCIIUIIMHbBI

«ndopmannoHHbie

TCXHOJIOTNH

MATCMAaTHYCCKOI'O aHaJIu3a»:

ObwexynbmypHvle KOMnemeHyuu:
OK-2. '0TOBHOCTB IECTBOBATh B HECTAHAAPTHBIX CUTYALIUSIX, HECTU COLIMAIBHYIO U
ATUYECKYIO OTBETCTBEHHOCTbH 3a MPUHATHIE PELICHHUS.

Obwenpogheccuonanvrvle KOMnemeHyuu:
OIIK-2. '0TOBHOCTb HUCIIOJIB30BATh 3HAHUE COBPEMEHHBIX MPOOJIeM HAYKH U
oOpa3oBaHus MPHU PEIICHUU MPOPECCUOHATIBHBIX 3a/au.

Hqub@CCMOHCUZ bHble KOMNnemeHyuu.

IIKOJIBHOM

Kypce

anreopbl

51

Haydall

IK-2.
I1K-3. CrnocoOHOCTB PYKOBOJUTH HUCCIEeA0BATECIbCKOM pa60T0ﬁ 06yanOI_HI/IXC$I.
Jran JAucuunauHbl, OueHnouHoe
Komnerenuuu (popmMupoBanns y4yacTBylole B Tun cpencteo/ KUM
¢popmupoBannn KOHTpPOJIsA | HOMe | (hopMma
KOMIEeTeHI[NU p
OK-2. I'oToBHOCTB OpPUEHTUPOBOYHBII AnreOpa 1 Havyana Texymmii 3 Unn.
JIeWCTBOBATh B HECTAHAAPTHBIX MaTEeMaTH4eCKOro aHau3a KOHTPOJb H.p..
CUTYyalUsIX, HECTH KOTHUTHUBHBII AureOpa u Havaa Texymmii 2 KonTp.
COLMAJIBHYIO ¥ STHYECKYIO MaTEeMaTH4ECKOro aHajiu3a KOHTPOJb pao.
OTBETCTBEHHOCTD 3a IIPUHATLIE | PaKCUOJIOIHYEC- AnreOpa 1 Havyana Texymmii 4 Unn.
peuIeHus.. KHi MaTEeMaTH4eCKOro aHau3a KOHTPOJb H.p..
pedIiekcuBHO- AureOpa u Hadana IIpomexyto 1 DK3aMeH
OLICHOYHBIH MaTeMaTH4eCcKOro aHaju3a YHast
aTTecTalys
OIIK-2. I'oToBHOCTB OpPUEHTUPOBOYHBII AnreOpa 1 Havyana Texymmii 4 Unn.
HCIIONIL30BATE 3HAHHIE _ MaTEeMaTH4eCKOro aHaIu3a KOHTpOIE H.p..
COBPEMEHHBIX TIPO6IeM KOTHUTHUBHBIN AnreOpa 1 Havyana Texymmii 2 Konrtp.
MaTEeMaTH4eCKOro aHau3a KOHTPOJb pao.
HAYKH ¥ 00pa30BaHHs MPaKCHOIOTnYec- AureOpa u Havaa Texymmii 3 Wugn.
Ipu peUICHUU KU MaTeMaTU4eCKOro aHaIu3a KOHTPOJIb J.p..
pohecCHoHaTBHBIX pedIiekcuBHO- AureOpa u Havana IIpomexyto 1 DK3aMeH
3a/ay. OLIEHOYHBIH MaTeMaTH4eCKOro aHaju3a YHast
aTTecTalys
[K-3. CriocobHOCTB OpPUEHTUPOBOYHBII AnreOpa 1 Havyana Texymmii 3 Unn.
PYKOBOZIUTH MaTEeMaTH4eCKOro aHaju3a KOHTPOJb H.p..
HCCIIEOBATEIBCKON paboTOM KOIHUTHUBHEIH AureOpa u Havaa Texymmii 2 KonTp.
o0yJaromuxcs. MAaTEeMaTHYECKOr0 aHaJIN3a KOHTPOJIb pao.
MPaKCHOIOTnYec- AureOpa u Havaa Texymmii 4 Wugn.
KHH MaTEeMaTH4eCKOro aHaju3a KOHTPOIb H.p..
pedIiekcuBHO- AureOpa u Havaa IIpomexyto 1 DK3aMeH
OLICHOYHBIH MaTeMaTH4eCcKOro aHaju3a YHast
aTTecTalys




3. ®oHJ OLIEHOYHBIX CPEACTB AJISl MPOMEKYTOUHOH ATTeCTAINH
3.1. ®OHIBI OLIEHOYHBIX CPEACTB BKIIOUAIOT: BOMPOCHI K IK3aMEHY.
3.2. OLleHOYHBIE CPEACTBA: BOIPOCHI U 3aJJaHUSI K SK3aMEHY
Kputepun oueHuBaHus 0 OLEHOYHOMY CPENICTBY 1 — BOIPOCHI K IK3aMEHY

[IpoaBuHyTHIN ba3oBb1il ypoBeHB [Toporossiit ypoBeHb
YPOBEHb c(hOpMUPOBAHHOCTH c(hopMUPOBAHHOCTH
DopMupyeMbIe C(bopMHpOBaHHOUCTH KOMITETCHIIM I KOMITETCHIIU I
KOMITIETEHIUI ROMUCTCHILIH
(87 - 100 6ammoB) (73 - 86 6amnoB) (60 - 72 6amnnoB)*
OTJINYHO/3aYTEHO XOPOII0/3a4TEHO YIOBJIETBOPUTEIHHO
/3a4TeHO
OK-2. I'otoBHOCTH I'oToB Ha BEICOKOM I'otoB Ha cpennemM I'otoB Ha
NENCTBOBATH B YPOBHE JEUCTBOBAaTh | YPOBHE JAEUCTBOBATh | yIOBIECTBOPUTEIBHOM

HECTaHIaPTHBIX
CUTYyalUsIX, HECTH
COLIMANIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHSATHIC PEIICHHUS.

B HECTAHIAPTHBIX
CUTYyalUsIX, HECTH
COLIMANIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHATHIC PEIICHHUS.

B HECTAHIAPTHBIX
CUTYyalUsIX, HECTH
COLIMANIBHYIO U
ITUYECKYIO
OTBETCTBEHHOCTbH 3a
IIPUHATHIE PELICHHUS.

YPOBHE JACHCTBOBAThH
B HCCTaHAAPTHBIX
CUTyalluiaX, HCCTH
COLIMAJIBHYIO U
3TUYECKYIO
OTBETCTBEHHOCTbH 3a
MIPUHSTBIE PEIICHHUS.

OIIK-2. I'otoBHOCTH
WCTIOJIb30BaTh 3HAHUE
COBpPEMEHHBIX
po0sieM HayKu U
o0Opa3oBaHus Npu

I'oros Ha BEICOKOM
YPOBHE UCIIOJIb30BAThH
3HAaHHE COBPEMEHHBIX
po0seM HayKu U
o0Opa3oBaHus Npu

I'oros Ha cpenHemM
YPOBHE HCIIOJIb30BaTh
3HaHUE COBPEMEHHBIX
poOsieM HayKu U
oOpa3oBaHus Npu

I'oros Ha
YAOBJIETBOPUTEIIHHOM
YPOBHE HCIOJIb30BATh
3HAHHUE COBPEMEHHBIX
npo0seM HayKu U

peleHnu peleHnu peueHnu o0Opa3oBaHus Npu

po(eCCHOHATBHBIX | TPO()ECCHOHANBHBIX | MPO(ECCUOHATBHBIX | PEIICHUH

3azad. 3azad. 3aja4 npodeccroHalbHbIX

3agad

[1IK-3. Cnocobnocth | CiocoOeH Ha Ha Cnocoben Ha Cnocoben Ha

PYKOBOOUTH BBICOKOM YPOBHC Cp€aAHEM YPOBHE YAOBJICTBOPUTCIIBHOM

MCCIIEI0BATEIIbCKOM PYKOBOJIUTH PYKOBOJIUTH YPOBHE PYKOBOIHTH

paboToii HCCIIEI0BATEIBCKOM HCCIIEI0BATEIBCKOM HCCIIEIOBATEIBCKOM

00yJaronuxcs. paboToii paboToii paboToii
00yJaronuxcs. 00yJaronuxcs. 00yJaronmxcs.

*Menee 60 0amIoB — KOMIIETCHIIUS HE CPOPMUPOBAHA

4. @oH/J OLICHOYHBIX CPEACTB ISl TEKYHIEr0 KOHTPOJISI YCIIeBAeMOCTH

4.1. CDOHI[BI OLOCHOYHBIX CPCACTB IJIA TCKYIICIO KOHTPOJIA YCIICBACMOCTH BKIIHOYAIKOT

B c€0s1: KOHTPOJIbHYIO pab0Ty, MHAMBUAYAIBbHYIO JJOMAIIHIOO PaldoTy.

5. YueOHO-MeTOMUYeCKOe M HH(OPMALMOHHOE o0ecniedyeHHe POHI0B OLIEHOYHBIX
cpeacTB (IUTEepaTypa; METOJMYECKHE YKa3aHUs, PEKOMEHIAlUH, MPOrpaMMHOE

oOecrieueHue u Apyrue Matepuabl, UCIIOJb30BaHHbIe I pa3padoTku POC).




1. IMamamoBa M.M. KoMIETEHTHOCTHBIM MOIXOX K OICHHMBAHHUIO KadecTBa
xumudeckoro oopazoanus. Apzamac: AI'TIN, 2011. 384 c. C.244 — 253.
6. OueHouHbIE CPeACTBA JAJIS TEKYIIEr0 KOHTPOJISl YCIIeBA€MOCTH

4.1. ®oHIBI OLIEHOYHBIX CPEJCTB JJISI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH BKIIIOUYAIOT
B ce0s1: KOHTPOJIBHYIO PabOTy, UHAWBUIYATbHYIO JOMAIIHIOIO paldoTy.

4.2. Kputepun OlICHMBaHHS IO OIICHOYHBIM CPEICTBAM ISl TEKYIIEro KOHTPOJIS
yCIIEBa€MOCTH:

4.2.1. Kputepun olieHUBaHHUS 110 OIIEHOYHOMY CPEJICTBY 2 — KOHTPOJBHOU paboTe 1o
anredpe uucen

Kpurepun oueHnBanus KonnuectBo
0anoB (BKJIaa
B PEUTHHT)
BoimosiHeHbl  Bce  3aJlaHUSt  KOHTPOJIBHOM  paboThl, 5-8

oOydJaromuiicss OmUpaJICsi Ha TEOPETHUYECKHE 3HAHUS U
YMEHHMS pelIaTh UCCIEOBATEILCKUE 3a7a4U 110 TEOMETPUH

OOGOCHOBBIBaE€T OCHOBHBIE IOJIOKEHHUS Ka)KJIOr0o HTara 3-5

pelieHus 3a1a4 KOHTPOJbHOU paboThI

ApPryMEHTHUPYET  pe3yJbTaT, MPOBEPIET  BEPHOCTh 2-4

HaWJICHHOT'O PEIICHMS 3a/1a4 KOHTPOJIHHOM paboThI

Pemienrie KOHTPOJBHOW pabOTHl COMPOBOXKIAET (NpHU 2-3

HEO0OXOJMMOCTH) BEPHBIMU M HATJISTHBIMU YEPTEHKAMU
MakcuManbHbIi 60asut (B 3aBUCUMOCTH OT CTEIIEHU 12-20

CJIO)KHOCTH 3aIaHUM)

4.2.2. Kpurepun OLEHHMBaHHS N0 OLEHOYHOMY CpPEICTBY 3 — WHAMBUAYAIbHOUN
JOMalHe paboTe Mo anredpe MHOTOUJIEHOB.

Kpurepun oueHuBaHus KonnuectBo
0anoB (BKJIaa
B PEUTHHT)
BoinosiHeHbl Bce 3ajaud  MHAMBUAYAJbHOW JOMAaIIHEH 3-6

paboThl, B TOM YHCIIC 3a/Ja4M, CBSI3aHHBIE C MMOCTPOCHUEM
TMHAMHYECKUX uyepTexent B cpeae GeoGebra
JluHaMHYeCKHUe YepPTEkKU COMPOBOKIACHBI TEKCTOBBIMU 3-4
KOMMEHTapHUsIMH, OOOCHOBBIBAIOIIUMH OCHOBHBIE JTarlbl
pelieHus 3a1a4uu

ApryMEHTUPYET OCHOBHBIE BBIKJIAJIKH, MPEIJIAracT HUHbBIC 2-3
BApHAHTHl PEIICHUA 3a7a4 WHIAWBUAYAJIBHON JOMAalIHEH

paboThI

DopMyJIPYyET 3a7a4n AHAJIOTUYHBIC 3az1a4yam 1-2

WHJMBUAYaJIbHON JOMaITHEH paboThl




MakcuManbHbIi 60aut (B 3aBUCUMOCTH OT CTEIICHH 9-15
CJIO’)KHOCTH 3aIaHuM)
7. OueHoYHbIe CPeACTBA ISl ATTeCTALNH

Bonpocsl k 3k3amMmeHy

1. AHI/IMaI_II/IOHHBIe PUCYHKH I10 TCMC 7 KIL. «BBIpa)KCHI/ISI, TOXKIACCTBA, YPABHCHUA» U
MCTOAUKA UX HUCITIOJIB30BaHUA.
2. Ucnonp3oBanue AHUMAIlMU IIpy BBEACHWUU ITOHATHA (byHKI_II/II/I B 7 KII.

3 JluneitHas QyHKIMS, 3aBUCUMOCTh Tpaduka ot koddduurentos. [Ipsmas
MPONOPLHOHATLHOCTh. AHUMAIIMOHHBIE PUCYHKH IO 3TUM T€MaM U METOAMKA UX
UCIIOJIb30BaHMS.

4. MonenupoBaHue 3a7ja4 Ha PAaBHOMEPHOE JABMKEHUE (BCTPEUHOE, BIIOTOHKY).

5. AHMMAaIIMOHHOE MIPE/ICTABICHHUE PEIICHUSI CUCTEMBbI IBYX JIMHEWHBIX YpaBHEHUM C
IByMsI iepeMeHHbIMU B 7 KJ1. Crioco0 MOoACTaHOBKHU U CIIOCOO UCKITIOUEHUS
IIEPEMEHHOM.

6. AHMMalMOHHOE TPeJICTaBIICHUE HATYypalibHOM cTenenu, JlelicTBus Hax
onHouwleHaMu. Mcnonb3oBanue cucteMbl CAS.

7. AHUMALIMOHHOE TPEJCTaBICHUE JIEJICHUS MHOTOWIEHOB «YTOJIKOM». AJITOPUTM
EBxnmaa njist MHOTOUJICHOB.

8. AHuManroHHble npeodpazoBanus rpaUuKoB QyHKIUH.

9. AHUMaIMOHHO-TpadUUECKOe pelIeHUe 3aay ¢ TapaMeTpaMu.

10. MonenupoBaHue IBUKEHUMN, 3a/1aBa€MbIX () YHKIHUSIMH.

11. AHMMaIMOHHOE TPE/CTABIECHUE YHMCIOBOM MPSMON M YHCIOBON OKPYKHOCTH.
HamatsiBanue ocu abcuuce Ha €TMHUYHYIO OKpYKHOCTH (10 Ki1.)

12. AHMManMOHHOE MPEACTaBICHHE CUHYCA U KOCUHYyCa AaHHOTO yncaa. Cuaycona.
Mopenb CHHYCOUAaTBHOTO JIBUXKEHHUS

13. AHUMaMOHHOE pelieHre NPOCTEHIINX TPUTOHOMETPUUECKUX YPAaBHEHUHN U
HEKOTOPBIX TPUTOHOMETPUUECKUX YPABHEHUMN, HE CBOASIIMUXCS K MPOCTEUILIUM

14. AHumManmoHHOE NMpeACTaBIeHNEe CUHYCa U KOCUHYCAa CYMMBbI

15. AHUMaAIIMOHHO-TEOMETPUYECKOE MOICIIUPOBAHUE apUPMETHUECKUX OTepalui
HaJ] KOMIUIEKCHBIMU YHUCIIaMU

16. IToctpoenune oTodOpakeHU Ha KOMILJIEKCHOM MIIOCKOCTH, 3a/1aBa€MbIX

MHOT'OUYJIEHAMH C KOMITJIEKCHBIMHU Koddpuriuentamu: JInneliHas u KkBaapaTuaHas
(YHKIIMU HA KOMIUIEKCHOM TIJIOCKOCTH.

16. AHUMaIIMOHHO-TpauIeCKOe HaX0XKICHUE KOPHEH MHOTOWICHOB

17. dpoOHO-n1HEHHBIE 0TOOpaKEHUS KOMITJIEKCHOM MIOCKOCTH, X KOH)OPMHOCTD.
CBs3b ¢ HHBEpCUEH.

18. AHuMMalMOHHOE HW300pakeHHe MocieaoBaTeNbHOCTEH. Apudmernueckas u
reoOMEeTpUYeCcKasi MPOrpecCcuu

19. AaumanmoHHoe npejcTaBieHue npeaenaa GyHKIUU U TPOU3BOIHOM.

20. AHMMAaIMOHHO-TEOMETPUYECKOE TOCTPOCHHE TIpauka MPOU3BOJHON JaHHOU
byHKUIUN.



®onj 3a1aHU 1151 HHAMBHUAYAJbHBIX JOMAIIHUX padoT

Pe3ynpTaT  BBINOJMHEHUS  KaXJAOro  3aJaHUs  NPEACTaBisieT  CcOOOM
aHUMAIMOHHBIN PUCYHOK, co3aHHbIN B cpene GeoGebra, onucanue ero nocTpoeHus
Y METOJUKH MCIIOJIb30BAHHUS.

Tembl 3agaHnil 1151 HHAUBUAYAJIbHON HoMalIHeil padorbl Nel cm. moaynu 1-4.
Tembl 3agaHuil 1)1 KOHTPOJIBHOI padoTsl Ne2 cm. moay.m 4-5.

8. Anasu3 pe3yabTaToB 00y4eHHs U NMepeYyeHb KOPPEKTHPYIOUX MepPONPUATHH
10 y4eOHOM JUCHUIINHE
Jjist mpoBeieHUS aHAIM3a YCBOCHUSI YUEOHBIX IOCTUKEHUH CTYJEHTOB M0 y4eOHOM
JVCUUIUINHE IPUMEHSFOTCS:
1. ompoc 1o TeopeTnyecKOMy MaTepualy HIKOJBHOIO Kypca ajlreOpsl U Hadas
MaTE€MaTUYECKOTO aHaAJIN3a;
2. W3rOTOBJIEHUE aHUMAIMOHHBIX PUCYHKOB 10 OT/AEIbHBIM TeMaM anreopsl u
HayaJl MaTeMaTHYECKOIO aHAJIN3a;
3. BBICTYIUICHHS C COOOILIEHUAMH HA MPAKTUYECKUX 3aHATHUIX U
KOH(epeHIUsX;
4. UHIMUBHIYaTbHBIE TOMAIIHUE PaOOTHI;
pa3paboTKH y4eOHO-UCCIEN0BATENBCKUX TEM AJIS IIKOJIBHUKOB.

e



4. YueOHbIe pecypcsl
4.1. KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA AUCHUIIJIMHBI

«MHOOPMAIIMOHHBIE TEXHOJIOI'MY B IIKOJIbHOM KYPCE AJII'EBPbBI

N HAYAJI MATEMATHUYECKOI'O AHAJIM3A»
Hanpasnenue noarorosku: 44.04.01 Ilexarornueckoe oopazoBanue
HanpagsiaenHocts (mpoguiab) 00pa3oBaTe/bHOM POrPaMMBbI
«MH(popManMoOHHbIE H CYIEPKOMIIBIOTEPHbIE TEXHOJOTMHA B MAaTeMaTH4Y€CKOM 00Pa30BaHUMN
KBanudukanus: maructp
10 3204HOM ¢opme 00ydeHUst
(oOmas TpynoeMKocTh 4 3.e.)

HaumenoBanue MecTo xpaHeHus1/ 3JIEKTPOHHBIN aipec Kou-Bo
IK3eMILISIPOB/TOYeK
AoCTyna
OCHOBHAS JIMTEPATYPA
Hogsie nenarornyeckue M MHPOPMAIIMOHHBIC TEXHOJIOTHH B CUCTEME Hayunas 6ubnuorexa KI'TIY um. B.I1. 12
obpa3zoBanus [Tekcr] : yaed. mocobue st CTy/. Mej. BY30B U Actadnena
cucteMbl oBbITI. kBas(. niea. kaapos / pen. E. C. [onar. - M. :
Axkanemus, 2003. - 272 c. - (Boiciiee oOpa3oBanue). - bubnuorp.: c.
268.
Jlapun, Cepreit BacunbeBruu. KomnbelorepHas aHuManusi B cpejie Hayunas oubnuorexa KI'TIY um. 16
GeoGebra Ha ypokax MaTtemaTuku: yaeObHoe nocodue / C.B. JlapuH. B.I1. ActadneBa
Jlernon. — PoctoB-nHa-/lony, 2015. — 192 c.
C.B. Jlapun, Meromka 00ydeHHs MaTeMaTHKe: KOMITBIOTEPHAs OBC «YHauBepcuterckas Oubiarorexa NupuBuyansHbIA

anumarys B cpene GeoGebra. 2-e u3z., ucnpas. U J011. YueOHoe mocodne
1151 By30B. — ML.: «tOpaiit», 2018. — 233 c.

OHJIANH»

HEOT'PaHUYEHHBIN 10CTY

Maiiep, Banepuii PobeproBuu. HpOpMAITMOHHBIE TEXHOJIOTHH B
00y4eHNU TeoOMeTpHH OaKalaBpoB — OYAYIIUX yUuTENeH
MaTemaTuku: MoHoTpadus /B.P. Maiiep, E.A. Cémuna. KpacHosp.
roc. nea. yH-T uM. B.I1. ActadseBa. — KpacHosipck, 2014. — 516 c.

Hayunas 6ubmuorexa KI'TIY um.
B.I1. ActadneBa

17

JAOHNOJIHUTEJIBHAS JINTEPATYPA




CmupHnoB, B.A. T'eomerpust ¢ GeoGebra: crepeomerpusi / B.A. OBC «YHauBepcuteTckas OMOIMOTEKa OHIAWH» WNHnuBuyanbHbIM
Cmupnos, 1.M. CmupHoBa. - Mocksa : [Ipomereit, 2018. - 171 c. : ui. - HEOTpaHUYEHHBIN
ISBN 978-5-907003-43-9 ; To e [DnexTponHbIi pecypc]. - URL: JOCTYI
http://biblioclub.ru/index.php?page=book&id=494871

Kommnrerotepnas anuMaiyst B 00y4eHUH MaTeMaTHKE B OBC KITIY uMm. B.II. AcradeeBa NupuBuyansHbIA
MeIarOTMYECKOM By3e: yue0. mocodue A cTy. mef. By30B / Maiiep HEOTpaHWYCHHBIN
B.P., AGnynkun B.B., Keits M.A., Jlapun C.B.-Kpacnosipck.- KI'TITY JOCTYII

uM. B.II. AcradneBa.-165 c. Dnexrponnsiit pecypc]. - URL:

http://elib.kspu.ru/document/33659

MunuH, A. 5. UTH)OpMaLIMOHHBIE TEXHOJIOTHH B 00pa30BaHUH : OBbC «YHuBepcurerckas 0ubamoTexa WNHuBuayanbHbIN
yaeOHoe mocobue / A.SI. MunuH ; MUHUCTEPCTBO 00pa30BaHHUS U OHJIANH» HEOTpaHUYCHHBIN
Hayku Poccuiickoii @enepaunn, OeaepaibHOE roCy1apCTBEHHOE JOCTYII
0r0/DKeTHOE 00pa30BaTEIbHOE YUPEKICHUE BBICIIIETO

npodeccnoHaEHOTO 00pa3oBaHus «MOCKOBCKHIA TIEearoTHISCKUI

rocy/lapCcTBEHHbIN YyHUBEpCUTET». - MockBa : MIII'Y, 2016. - 148 c. :

ui. - bubnuorp. B kH. - [SBN 978-5-4263-0464-2 ; To xe

[2nexTponnsbiit pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=471000

Makxapsrues, FOpuit Hukonaesuu. Anredpa [Teker] : yueOHuk i 7 Hayunas oubnuorexa KI'TIY um. B.IL 10

k1. cpen. mwk. / FO. H. Maxkaperaes, H. I'. Mungrok [u ap.] ; pex. C. ActadneBa

A. TensikoBckuid. - M. : [Ipocsenienue, 1989. - 240 c. : u.

Makapsrues, FOpuit Hukonaesuu. Anre6pa [Tekcrt] : yueOHuUK amist 8 Hayunas 6ubnuorexa KI'TIY um. B.I1. 11

KJacca o01meo0pasoB. yupexaenuii / FO. H. Makapeiues, H. T Acradnena

Munmiok, K. U. Hemikos, C. b. CyBopoga ; pen. C. A. TensikoBckoro.

- 6-e u3n. - M. : [Ipocsemenue, 1998. - 239 c. : ui.

Mopnakxosud A.I'.. Anrebpa. 9 k. [Tekct] : yueb. s Hayunas oubnuorexa KI'TIY um. B.I1. 11
pOieodpazoBat. yupexxaeHuit. - 2-e uzn. / Mopakosud A.l'. - M. : Acradnena

Mmuemo3smna, 2000. - 191 c.

Mopakosuy, Anekcanap ['puropseBuu. Anredpa 1 Havana aHaIU3a. Hayunas oubnuorexa KI'TIY um. B.IL 18

10-11 xmacest [Tekct] : B 2-x 4. Y. 1. YueOHUK 17151
o0mieo0pazoBarenbHBIX yupexaeHuit / A. I'. MopakoBuy. - 5-¢ 3. -
M. : Muemo3suHna, 2004. - 375 c.

ActadneBa

NHO®OPMAILMOHHBIE CITIPABOYHBIE CUCTEMBI 1 ITIPO®ECCUOHAJIBHBIE BA3bI IAHHBIX

["apanT [DnekTpoHHBIH pecypc]: HH)OPMAIMOHHO-TTPAaBOBOE

Hayunas oubnuoreka

JIOKaJIbHasA CCTh By3a




obecrieueHue : CripaBOYHas MpaBoBas cucrema. — Mocksa, 1992— .

Elibrary.ru [nekTpoHHBIH pecypc] : aIeKTpoHHas OMOInoTeUHas http://elibrary.ru CBOOOTHBINH
cuctema : 0a3a JaHHBIX COJICPKUT CBEACHUS 00 OTCUECTBEHHBIX
KHUTaX U NCPUOJUUCCKHUX U3JaHUAX 110 HAYKE, TCXHOJIOTUH,
MeaunuHe u obpasoanuto / Poc. mapopM. mopran. — Mocksa, 2000—
. — Pexxum nocryma: http://elibrary.ru.

East View : yauBepcajibHble 6a3bl JaHHBIX [ DIEKTPOHHEIN pecypc] : https://dlib.eastview.com/ HHHHBHHyaHBHblfI
HEOTPaHUYEHHBIH
nepuoanka Poccuu, Ykpaunsl u crpan CHI' . — Dniektpon.aH. — AOCTYII
OO0 MBHUC. - 2011 -.
Anrumaruar. Bys [SnexrponHsli pecypc] https://krasspu.antiplagiat.ru/ VHauBUyaIbHbIH
JOCTYII
MexBy30BCKast JyieKTpoHHas onbimoreka (MOB) https://icdlib.nspu.ru/ I/IHHHBHzIyaJIbHI,IUﬁ
HEOTPaHUYEHHBIH
JOCTYII
CornacoBaHo:
Qo
[J1aBHBL GUOIHOTEKADH | | T doprosa AA.

(HOKHOCTB CTPYKTYpHOTO rnozpassienenus) (nomruce)  (Pamunus n.0.)




4.2. Kapra maTepHaJIbHO-TeXHUYECKOHN 0a3bl JUCHUIIJINHbBI
«MHpopMallMOHHBIE TEXHOJIOTHH B IIKOJBHOM Kypce aJireOpbl U Havas
MaTEeMaTUYECKOTO aHATN3a»

Hanpasnenue noarotoBku: 44.04.01 Ilexarornueckoe oopazoBanue
Hanpasaennocts (mpodguian) 00pa3oBaTebHOM NPOrPpaMMBbl
«MH(popManoHHbIEe M CYIEPKOMIIBIOTEPHbIE TEXHOJOTMHA B MATeMaTHY€CKOM
o0pa3oBaHUI»

KBanmudukanus: maructp
1o 3a04HOi ¢opme 00ydeHuUst
(oOmras Tpy10eMKOCTh 4 3.€.)

Aynurtopus \ O6opynoBaHue
JUIS IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATUI CEMHUHAPCKOTO THIIA,
KYpCOBOI'O IPOEKTUPOBAHUS (BBIIOIHEHHS KYpCOBBIX paboT), IPYIIIOBLIX U
MHIUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIETr0 KOHTPOJI YCIIEBAEMOCTH U
MIPOMEKYTOYHOM aTTECTALINU

r. Kpacnospck, Kommnsrorep ¢ BeIxoA0M B MHTEpHET- 10T, mpoekrop
yi. Ilepencona, 7, — 1 mT., yaeOHas gocka-1 mr.
aya. 3-15
r. Kpacnospck, Kommbrotep ¢ BbIxo0M B uHTEpHET-10mmT, yueOHas
yn. Ilepencona, 7, nocka-1 mr.
aya. 3-12

MapkepHasi 1ocKka-210T, MHTEPAKTUBHAA TOCKa- | 1T,
npoekTop- lmr, HoyTOyk-10mmT, TeneBuzop- 1 mr., I1IK
¢ BbIX0JIOM B MIHTEpHET- 21T

r. KpacHosipck,
yn. Ilepencona, 7,

ayn. 2-19
JUIS. CAMOCTOSATEIbHON pabOThI
r. KpacHosipck, OnekTpoHHas 6ubnuoreka JlunkuHa- 1T, atnac
yi. IlepeHcoHa, 7, JEKTPOHHBIX MHOTOT'PAHHUKOB -1 T ,KOMIIBIOTEP-10
ayn. 1-11 YuebHo- HIT., JOCKa MapKepHasi 1- mT.
HCCIIEI0BATENIbCKAsI
nabopatopus
«Teopus n

MeTO/IMKa 00y4eHUs
MaTeMaTHKE»




JInCcT BHeceHUSI N3MEHEHUH

JloronHeHuss ¥ W3MEHEHUs B paboued mnporpamme aucummuiuael Ha 2018/2019
y4eOHBIN TOJI:

B pa60qy}o nporpaMmy JUCHUIUIMHBI BHOCATCA CIICAYIOIINC N3MCHCHUA !

1. Ha tutyneHoM usmcte PIIJIT m ®OC wu3MeHeHO Ha3BaHHWE BEIOMCTBEHHOM
MPUHAICKHOCTH «MUHHUCTEpPCTBO HAyKH U Bbiciiero oOpa3oBanus Pd» Ha

OCHOBAaHMHU TIpUKa3a «O0 BHeceHMHU u3MeHeHuil B cBegeHus o KITIY wum. B.IL
ActadbeBay ot 15.07.2018 Ne 457 (m).

2. Ha tutynbaoM nucte PIIJ] u ®OC u3zmeHeHo HazBaHue Kadeapsl pa3paboTyuka
«Kadenpa mareMaTuku 1 METOAMKU OOYYECHHS] MaTeMaTHKE» Ha OCHOBAHUM pELICHUS
VYyenoro coera KITIY um. B.II. ActadbeBa «O peopraHuzainuul CTPYKTYPHBIX
noapaszaenenuii yausepcurera» ot 01.06.2018

PabGouas mporpamma mepecMoTpeHa U 0700peHa Ha 3acenanuu kadeapst MuMOM

MPOTOKOJI Ne _ OT «__ » 2019 r.

3aBenyromuii kKageapoii o/ Tty JI.B. llIkepuna
On06peHo HAYYHO-METOAUYECKIM COBETOM 1£E/ wicturyr

VM®U KTTTY um. B.IL Acradsesa Vot 1

«_» 2019 r. Iporoxoa Ne e

[Ipencenarens %



