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1. Heas u 3a7a4u U3y4eHUs TUCHUIIMHBI

Ilenp wW3ydeHUs IUCIUIUIMHBI - CHOPMHUPOBATH  NPHHIMUIIBI HMCIIOJIB30BAHHUS MPOrPAMMHBIX
CpeICTB B OOYYEHHUH B IIKOJIE U O0YUUTH PabOTe ¢ HOBEHIIMMU MTPOTPAMMHBIMH CHCTEMaMH CHMBOJIBHOM
MaTEMaTHKU U KOMITBIOTEPHOM aareOphl

3amaun ITUCHHUILIMHEL:

- O3HAaKOMHWTH CTYJCHTOB C OCHOBAaMH COBPEMEHHBIX CHCTEM KOMIIBIOTEPHOH MaTeMaTHKH,
TEHCHIMSIMHA UX Pa3BUTHS,

- YCBOUTb OCHOBHBIC BO3MOYKHOCTH IIAKE€TOB, MX TEXHHUYCCKUE XapaKTCPUCTHKH, MPUMEPHI
WCIOJIb30BAHUS B PA3IMUHBIX 00JIACTSAX MAaTEMAaTHKH,

- I3YYUTh OCHOBHBIC ()YHKITMOHATIbHBIC BO3MOKHOCTH CHUCTEM KOMITBIOTEPHOM MaTEMaTHKH.

2. Mecro aucuumiauHbl B cTpykrype OITIOIT BO

Huctummaa K.M.06./1B.03.01 «CucteMbl KOMIBIOTEPHON MaTeMaTUKW» OTHOCHTCS K YacTH
y4eOHOro 1miaHa, GOpMUPYEMOH ydaCTHUKaMH 00pa30BaTeIbHbBIX OTHOIICHHM.

Hucuurnnuna uzydaercst Ha 5 Kypce, B 9 cemectpe.

Jns w3ydeHHs] NUCUMILIMHBI TpeOyeTcs: 3HAHWE OCHOBHBIX BBIUHMCIUTEIBHBIX aJITOPUTMOB,
MaTEeMaTHYECKUI aHAIN3, KOMITBIOTepHAas ajredpa

N3yuenuto auctuiuimabl «CHCTEMBl KOMIBIOTEPHON MaTEMaTUKW» TPEIIIECTBYET OCBOCHHUE
TUCIUTUINH (MPaKTHK):

NHpopmanmoHHbIe TEXHOJIOTHU B 00pa30BaHNH;

KommbrorepHoe MOEIMpOBaHNUE;

MareMaTHYeCKU aHAIIN3.

OcBoenue AUCHUTUIMHBI «CHCTEMBl KOMIIBIOTEPHON MaTEMaTUKH» SBISETCA HEO0OXOIUMOM
OCHOBOI [IJIs MOCIEIYIOIIET0 U3YYSHUS TUCITUIUINH (TIPAKTHUK):

Hayuno-uccnenoBarenbckas padbora;

[Tpon3BoacTBeHHAs (TTeIaroruyecKkas) MpaKkTUKa;

[ToaroroBka k ciaye u caada rocyJapcTBEHHOTO IK3aMeHa.

Ob6nacte npodheccuoHaNbHON 1eATeIbHOCTH, HA KOTOPYIO OPUEHTUPYET AucCHUILTHHA «CHCTEMBbI
KOMITBIOTEPHOU MaTeMaTHKWy, BKiodaeT: 01 ObpazoBanue u Hayka (B cdepe TOMKOILHOT0, HAYaIbHOTO
o01iero, OCHOBHOTO o00miero, cpenHero ooOmero oo6pasoBaHus, MTPO(EeCcCHOHATBFHOTO O0y4YeHHUS,
poeCCHOHATLHOTO 00pa30BaHMsI, JOMOJHUTEIHHOTO 0OPa30BAHMUA). .

Tunel 33724 ¥ 33124 IPo(ecCHOHANBHON NeATEIbHOCTH, K KOTOPBIM TOTOBUTCSA O00yUaroluiics,
oTpesieNieHbl y4eOHBIM IIaHOM.

3. TpeGoBaHusi K pe3yJIbTATaM OCBOCHHS THCHHUIINHBI
[Tponecc u3yueHus: AMCUUIINHBI HalpaBiieH Ha (OpMHUpOBaHKE CIAEAYIOUUX KOMITETEHITHI:
Komnerennus B coorBerctBuu ®I'OC BO
NupukaTopsl 10CTHKEHUSA OO0pa3zoBare/ibHbIE pe3yJbTaThl
KOMIIeTEHIUI
ITK-11. Crioco0eH MCno1b30BaTh TEOPeTHYECKUE U MPAKTHYECKHE 3HAHUS /IS TOCTAHOBKH H
peleHns UCCIIeI0BATENbCKUX 32/1a4 B MPeJAMETHOI 00J1acTH (B COOTBETCTBUM € NpoduieM u
YPOBHeM 00y4eHus1) U B 001aCTH 00pa3oBaHMsI.
Ileqarornyeckas 1esiTe1bHOCTh
ITK-11.1 Mcnonb3yer TEOpETUUECKHE U 3HATh:
[IPaKTUYECKHE 3HAHUS IS IOCTAHOBKH U PEILIEHUsI| - OCHOBBI METOJIMKH MPUMEHEHUS CUCTEM
MCCIIeI0BAaTEIbCKUX 3a/]au B MPEIMETHOM 00JIaCTH [KOMITBIOTEPHOM MaTeMaTHKU B 00pa30BaTeIbHOM
B COOTBETCTBUU C NMPOQHIEM U YpOBHEM 00yUEHHS [IPOLECCE;
1 B 00acTu 0Opa3zoBaHUsL. YMETB:

- peaJin30BbIBaTh METOANYECKHE TPUEMBI AJIsI
[IPUMEHEHHSI CUCTEM KOMIIBIOTEPHOM MaTeMaTUKHU B
00pa30BaTeNbHOM IPOILIECCE;

BIIAJIETh!
- HaBbIKaMU IPUMEHEHHUS aJITOPUTMOB COCTABIISITh
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3a/IaHMs TI0 BU3yaJIM3allii PEIICHUN 3a/1a4 10
[Pa3TMYHBIM pa3JielaM IIKOJILHON MaTeMaTHKH;

- HABBIKAMHU PACUETOB B CIICIIHAIN3UPOBAHHBIX
MaTeMaTUUECKUX CHCTEMaX.

ITK-11.2 IIpoekTupyer u pemaer 3HaTh: - METO/IbI COCTABICHUS MaTEMAaTHYECKUX
MiCClIeI0BaTEIbCKUE 3a/1a41 B IPEAMETHON MoJiesiel 171 peain3aliy UX B CUCTEMax
00JIaCTH B COOTBETCTBUU C MPOPUIEM U YPOBHEM |[KOMITBIOTEPHOM MaTeMaTHKH;
00y4yeHus U B 00J1acTH 00pa30BaHUsL. YMETh: - aHAJIM3UPOBATh BCTPOECHHBIE AJITOPUTMBI

[pelIeHus 3a/1ay;

BJIQ/IETh: - HABBIKAMH OTOOPA U MOCTPOCHUS
AJITOPUTMOB UIA PCIICHUA 3a/1a4 B CUCTEMaAx
KOMITbIOTEPHON MaTEeMaTHKH.

IIK-14. Cnioco0eH ycTaHABJIMBATH COAEPKATEIbHbIE, METOL0JI0THYECKHE U MUPOBO33peHYeCKHUe
CBSI3M NMPeIMeTHOH 00,1acTH (B COOTBETCTBUHM C MPO(uieM U YPOBHEM 00y4eHHUS) CO CMEKHBIMU
HAYYHbIMH 00/1aCTAMM.

neJaroruyeckas 1esiTeJJbHOCTh

[1K-14.3 ®opmupyeT MEXIUCUUIUTMHAPHBIE 3HATh:
CBsI3M UH(DOPMATUKH C TIPeIMETaMHU - OCHOBHBIE METO/IbI PEILICHUS] MATEMaTHUYECKUX
€CTECTBEHHOHAYYHOTO IIUKJIA. 3a/1a4 U3 00JIaCTH MAaTeMaTUYECKOTo aHaIH3a,
anreOpsl U T.1.;
YMETh:

- UCIIOJIB30BAaTh METObI BEIYHCIIATEILHOMN
MaTEMaTHKH; - CTPOUTD aJICKBaTHBIC MOJICITU
(hH3HYECKUX TPOIIECCOB;

BJIAJICTh:

- HaBBIKaMU NIPUMEHEHHUs] UHCTPYMEHTApUs
MaTEeMaTUYECKUX CUCTEM ISl PEIICHUS
MCCIIeIOBATEILCKUX 3a/1ad.

4. O0beM TUCHUIIMHBI U BUAbI Y4e0HOH padoThl

Bcero J1eBSThIN
Buj yuebHol paboThl 4acoB CEMECTD
KonTakTHas padora (Bcero) 32 32
JlabopaTopHbie 32 32
CamocrosiTejibHasi pa6oTa (Bcero) 40 40
Buibl npoMe:KyTOYHOI aTTeCTAlMN
3auer +
O01as TPy10€eMKOCTh Yachl 72 72
O01asi TPy10€eMKOCTh 3aUeTHbIE eJUHUIIbI 2 2

5. Conepkanue TUCHUILINHBI

5.1. Conep:xanue pa3aeoB M CHUNTAHBI

Pa3nes 1. Bo3MOKHOCTH CHCTEM CHMMBOJIbHOH MaTeMATHKH:

[Tonb3oBarenbckuit uHTEpdeElc cucteM KOMIBIOTEpHOW MareMaTuku. OCHOBBI paboOThI C
cucremamu. AHanutudyeckue pacuersl B MathCAD. AnanuTtnueckue pacuetsl B Scilab. AHanutuyeckue
pacueTsl B Maxima. Busyanusamnus penieHuil 3a1a4 MaTeMaTH4eCcKoro aHaau3a.

[Toctpoenne u odopmienne rpadpuxkoB (QyHKIUI B mpocTpaHcTBe. 3ammra pedeparos.
KonTposbHas aTrecranus.

Pa3nes 2. Peanu3anusi BLIYHCJIAUTENBHBIX U rpadpuyeckux anropurmos B CKM:

[Toctpoenue reomerpuueckux o0Opa3oB B Scilab. Busyamuzamus pemeHudl MaTeMaTHUYeCKHX
3amad. 3amuTa pedepaToB. IlocTpoeHue MOBEPXHOCTEH, MHCTPYMEHTHI PEIAKTUPOBAHUSA TpauKOB.
Hcnons30BaHne AOMOITHUTENBHBIX BO3MOYKHOCTEN CHCTEM KOMIBIOTEPHON MaTeMaTHKW. Buzyanuzanus
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KaK CyIIIECTBEHHAs 4acTh Iporecca. Bo3amoxxHocTH rpaduieckux makeroB cuctemsl Scilab. KonrponbHas
aTTecTalus.

5.2. Conep:xanue nucuuninnbl: Jlaboparopusie (32 4.)

Paznen 1. Bo3Mo:xHOCTH cHCTEM CUMBOJIbHON MaTeMaTuku (16 4.)

Tema 1. [lonb3oBaTenbckuii UHTEP(HENHC CUCTEM KOMITBIOTEPHON MaTeMaTHKU. OCHOBBI paboOTHI ¢
cuctemamu (2 4.)

I'maBHOe MeHIO (DyHKLMOHAJI CUCTEM C AaHAJIUTHUYECKUMHU BbluMciaeHUsIMU CTpyKTypa cHCTEM
KOMIBIOTEPHON MaTeMaTuku [lakeTsl pacimpeHui

Tema 2. Ananutuyeckue pacyetrsl B MathCAD (2 4.)

MarpuuHble BBIYMCICHUSA. YIPOIIEHUE BBIPAKEHUH U anredOpanyeckue NpeoOpa3oBaHMSL.
AHaIUTUYECKOE U YHCJICHHOE pEIICHHWE YpaBHEHUH. AHaJIMTHUYECKOE M UUCICHHOE PEIIEHUE CHCTEM
ypaBHeHul. Pemenue HepaBeHCTB. Bbhrumcinenune npenenoB GyHkiuid. HaxoxaeHwe ompeneneHHBIX U
HeoIpeeIeHHbIX UHTErpasioB. [IpuHIUIBI pacueTa NPOU3BOIHBIX .

Tema 3. AHanmuTrueckue pacyeTsl B Scilab (2 4.)

Uucnennsle pacuetsl. Pabora ¢ pOpMyIBHBIM M TEKCTOBBIM pElaKTOpoM. UHCIeHHOE pelieHue
cucTeM ypaBHeHUH. Peann3anus 3a1a4 MaTeMaTH4ecKOro aHajausa.

Tema 4. AnanuTndeckue pacueTsl B Maxima (2 4.)

Peanuzanus 3a7a4 MaTeMaTH4eCKOTrO aHanu3a. AHAIUTHUYECKOE M YHMCIEHHOE PELICHHE CHCTEM
OOBIKHOBEHHBIX JH(QepeHInanbHbIX ypaBHEHUH. Busyanmuszanus pemeHuid MaTeMaTHUeCKUX 3ajad.
[TocTpoeHne ABYMEpPHBIX M TPEXMEPHBIX IPaUKOB.

Tema 5. Buzyanusauus pemenuii 3aj1aqy MaTeMaTH4eCKOro aHaimsa (2 4.)

1.UurerpupoBanue B Scilab. 2.Berumcnenne mnpousBogHoid B Scilab. 3.Busyanuszanus
BBIYMCIICHUI

Tema 6. [Toctpoenue u odpopmienue rpapukoB QyHKUIUN B TpOCTpaHCcTBE (2 4.)

l.IToctpoenne TpexmepHOro rpaduka Ha mpuMepe (GyHKIUM IBYX mNepeMeHHbIX. 2.Ipaduk
(GyHKLMH, TOCTPOEHHBIN ¢ nomouibio anropurMma surf. 3.I'paduk QyHKIMM, TOCTPOEHHBIN C MOMOILBIO
anroputMa mesh. 4.ITocrpoenue rpad)ukoB MOBEPXHOCTEH, 3aJaHHBIX TAPAMETPUUYECKH.

Tema 7. 3ammra pedepaton (2 4.)

AHaJIUTHYECKOE pELIeHHE YPaBHEHUM U UX CUCTEM B IIaKe€TaX CUMBOJbHON MaTeMaTHKu Pemenue
3ajja4  LEJOYMCICHHOM apupMeTHKM B [aKeTax CHUMBOJBHOM MaTeMaTuku. Pemenue 3anau
Qg QepeHIaTbHOTO CUUCICHUS] B TaKeTaX CHMBOJIBHOW MaTeMmaTuku. PerieHue 3amad JIMHEHHOM
anreOpsl B cucteMe Maple VMcropus cucteM cuMBoJIbHOM MaTeMaTuku B Poccun Peanusanus rpaguku Ha
IUIOCKOCTH M B NpOCTpaHCTBe B cuctemMax Maple u Maxima Pemenue 3amau jauHeHON anreOpbl B
cucreme Maple biounoe mporpammupoBanue B Scilab Cucrema Axiom M ee BO3MOXHOCTH JUIs
CHUMBOJIbHBIX BBIYMCIIEHUN AJTOpPUTMBI pelieHus 3aaauy crepeomerpun B cucteme GAP Iloctpoenue u
ucclieioBaHue rpadoB B CrelMaIbHBIX IPOrpaMMHBIX cpencTBax 3D moctpoenust B Mathcad

3D noctpoenust B Scilab

Tema 8. KontponwsHas artecranus (2 4.)

KonTponbnas padota Tekctol 3anau 3agauya 1. Haittu npousBogusie 1-ro, 2-To ¥ 5-r0 MOpsiIKOB
s 3aaHHbIX QyHKUMH. [TocTpouTts rpaguky GyHKIMU U €e TPOU3BOJAHON MEPBOTo MopsiaKa Ha OJJHOM
yeprexxe. Crnenarp noanucu rpaukoB, HAHECTU CETKY UM HyMepauuio. 3anada 2. Haiitu Hynu ¢yHKUIUN
(BapmaHT W3 3amaHus 1) ¥ NpoWIUTIOCTpUpPOBaTh rpadukom. Mcmonb30BaTh alroputMmsl root, solve.
3anava 3. [loctpouts rpaduk QyHKIMM, 3aJaHHON mapaMmerpuueckd. 3anada 4. Iloctpouth KpuBylO,
3aJJaHHYIO B TOJIIPHON CHUCTEME KOOpJIMHAT, HAaHECTU ceTKy. I'paduk mpeacTtaBuTh B JIByX BapHaHTax,
W3MEHUB BHJ JMHUU. 3amadya 5. BBIMOJHUTH MO BapuaHTaM HCCIENOBaHHE (PYHKIUMN 1O YKa3aHHOM
cxeme. OyHkuuu B3Th U3 3a1aun 1 3agaya 6. [loctpouts rpadukn GyHKIMHA, 3aJaHHBIX PA3TUUYHBIMU
crnocobamu (Tpaduk QyHKIHUU OHOM MMEpeMEHHOM, KPUBYIO JUIsl (PYHKIIMU, 3aJaHHOW MapaMeTpHUYecKH;
MOBEPXHOCTh U JIMHUM YPOBHS JUTsl QYHKIMH IBYX NepeMeHHbIX). 3aaada 7. [Tonb3ysacek anroputmamu 3D
rpaduku, MOoCcTpouTh nepecedenust nosepxuocteit f1(x,y) u 2(x,y). Marpuisl nosepxHocreit M1x y u
M2xy 3anaTh, HpeABapUTENBHO CO3/1aB MAacCHB HMHAEKCOB | M j (KOTMYECTBO 3JIEMEHTOB BHIOpATh
CaMOCTOSTEIBHO).

Pa3nen 2. Peanu3anusi BbIYUCIUTEIBHBIX U rpadpudeckux aaropurmos B CKM (16 u.)

Tema 9. TlocTpoenue reomerpudeckux oopa3zon B Scilab (2 u.)
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I'papuxu  nBymepubix ¢ynkmmidi. Iloctpoenne 3D  rpaduxoB, Buzyanuzanus 0OBEMOB.
VYnpasiieHue 1IBETOM U CBETOBbIMU 3 dexramu. [IporpammupoBanue rpadhudeckiux NpuiIoKeHun

Tema 10. Busyanu3zanus pemeHuii MareMaTu4eckux 3anad (2 u.)

CuMBOJIbHBIE BBIYHMCIIEHUS B 00JaUHBIX pecypcax CUCTEM KOMIBbIOTEpHOI MaTemaTtuku. Pabora B
rpadMUecKuX OHJIAMH peJaKTopax. ANTOPUTMBI  TIOCTPOEHHUSI TpaUKOB M  IMOBEPXHOCTEH.
3ameuaTesbHbIE KPUBBIE.

Tema 11. 3amuTta pedeparos (2 4.)

AHaJIUTHYECKOE pelIeHHe YPaBHEHHUM U UX CUCTEM B IMaKeTaX CUMBOJIbHOM MaTeMaTuku Pemienue
3aa4  [ENOYHMCICHHOW apuMEeTHKM B TaKeTaX CUMBOJIBHOM MaTeMaTWKu. PemieHue 3amad
nuddepeHInaIbHOr0 CYMCICHUS B IAaKeTaX CHUMBOJBHOW MareMaTHKu. PemieHue 3amad JTuHEHHON
anreOpsl B cucteMe Maple Hctopus cucteM CHMBOJIBHON MaTeMaTuku B Poccuu Peanusanus rpaduku Ha
IJIOCKOCTH W B MPOCTpaHCTBE B cucreMax Maple u Maxima Pemenue 3amau nuHelHON ainreOpsl B
cucreme Maple brmounoe mporpammupoBanue B Scilab Cucrema Axiom u ee BO3MOXHOCTH IS
CHMBOJIBHBIX BBIYUCICHUN AJITOPUTMBI pelieHus 3amgad crepeomerpun B cucreme GAP Iloctpoenue u
uccieoBanre rpadoB B CIEHUAIBHBIX TNMPOrpaMMHBIX cpenactBax 3D moctpoenuss B Mathcad 3D
moctpoenwus B Scilab

Tema 12. [TocTpoeHue MoBepXHOCTEN, HHCTPYMEHTHI PeIakTHPOBaHus Tpadukos (2 4.)

1.PaGota ¢ nuanoroBeiM OKHOM odopmieHus rpaduxu. 2.M3ydeHrne MHCTPYMEHTOB BKJIAAKU
I'paduxu. 3.PabGoTta ¢ nBETOBBIMH BO3MOXKHOCTAMH Tpaduku. 4.9PPeKTsl BU3yann3aluu: MOBOPOTHI
OCBEILEHUE

Tema 13. Mcnionp30BaHue TOTIONHUTEIFHBIX BO3SMOKHOCTEH CHCTEM KOMITBIOTEPHON MaTeMaTHKU
(24.)

1.ITakeTs! pacmmpenuit cuctem Scilab, Maxima. 2.Pa6oTta ¢ BCTpOSHHO# CHCTEMOi TOMOIIIH.

3.BoinonHenue nocTpoeHuil, BCTPOCHHBIX B CUCTEMY TTOMOIIIH.

Tema 14. Busyanuzamus Kak CylecTBeHHas 4acTh mnpoiecca (2 4.)

1.Pabora ¢ wuHCTpymMeHTamu rpaduueckoro oxHa. 2.Co3naHue TpaduyecKuxX MPHIOKEHUN.
3.Pabota B mpunoxeHnu Xcos ¢ JeMOHCTPAMSAMHU PEUICHUH MaTeMaTHYECKUX 3ajad.

Tema 15. Bo3amoxHOocTH Tpaduyeckux nakeroB cuctemsl Scilab (2 4.)

1.Metanet xkak Habop MHCTPYMEHTOB Scilab 1yt BeIYMciIeHN TpaguKOB U ceTeil. 2. AITOPUTMBL,
pemamux 3agaun Kiaccuyeckoro rpacda. 3.HaxoxkneHue ONTHUMAaNbHBIX MyTeH M UX MUHHUMAIbHBIX
BecoB. 4.Busyanuzanus 3a1a4 reopun rpados

Tema 16. KonTponbHas arrectanus (2 4.)

TecTtupoBanue

1. BeiGepute Bce yTBEp KICHUs, ClIpaBeUIMBbIE JUIs CBOMCTB MepeMeHHbIX nakera Scilab a) nums
nepeMeHHol B Scilab He MOXKET coiepaTh YMCIO CUMBOJIOB, IpeBblIatoniee 12, 0) uMs nepeMeHHo| B
Scilab He MOxeT conmepkaTh YKHCIO CHMBOJIOB, MpEBbINIaoNIee 24, B) CHCTEMa HE pa3iinyaeT OOJbIINe U
Masibie OyKBBI B HUMEHaX MEPEMEHHBIX, I') UM MEPEMEHHON MOXET COBMAJIaTh C MIMEHAMH BCTPOSHHBIX
npouenyp,

2. 3anumuTe WMS BCTPOSHHOW (YHKIMH, KOTOpas BBIUUCISAET apKCHHYC a) asin 0) arcsin
B)arcsinus

3. 3anumuTe UM BCTPOEHHOM (YHKIIMH, KOTOpas BBIYUCIAET JeCITHUHBIN Jlorapudm a) logl0 0)
Ig B) InT) In(10)

4. Jlnst mpeoOpa3oBaHusi MATPHI] U3 OJHOTO pa3Mepa B IPYroi UCIOIb3yeTcss PyHKIUS a) ones 0)
matrix B) zeros r) eye a) rand

5. Ykaxute QyHKIHMIO, KOTOpas BO3BpaIlaeT HauOoIbIIHi 3jieMeHT MaccuBa M a) max(M, ‘r’) 6)
max(M) B) max(M, ‘c’) r) median (M) 1) maxim(M)

6. PesynbpraTom creayromeit nociepoBarenbHocTH KoMaua -->M=[1 2 3 4]; -->prod(M) Gyxzer ...
a) 10 0) 24 B) 1234

7.Pesynbratom mocienosarenbHocT komana V=[-1 0 3 -2 1 -1 1];length(V) Oyzer ... a) 0 6) 1 B)
7

8. PesynpTaTom nmocnegoBatenbHOoCcTH KoMana M=[5 0 4;2 7 0;0 4 5]; mean(M) Oyzer ... a) 3

6)278)3.0r) 3.

9. Pesynprarom mocnegoBarenbHocT komang W=[1. 1,2.3,-0.1,5.88];W(1)+2*W(3)0yxer ... a) 90

MoarotosneHo B cucteme 1C:YHuepcuter (000017760) 5



6)0,98)0.90r) 0.9
10. Kakue omepaTopsl Jyisl OpraHU3aIiiy IUKI0OB ucnoib3yeT Scilab a) for 6) while B) if T) until
11. Ykaxwure Bpemsi pacpoctpanenus Scicos a) 20 Bek 6) 1994 B) 203 r) 2013

6. IlepeueHb yueOHO-METOAMYECKOr0 oOecmedeHUs] I CAMOCTOAITEJbHON PadoThl
00y4arouUXcs Mo JUCHUILIHHE (pa3aery)

6.1 Bonnpochl M 3agaHusi VISl CAMOCTOSITeIbHON padoThl

HeBsiThIii cemecTp (40 4.)

Pa3nen 1. Bo3MoKHOCTH CCTEM CMMBOJILHOW MaTemMaTuku (20 4.)

Bun CPC: *BrinmoaHeHne KOMIETEHTHOCTHO-OPUEHTUPOBAHHBIX 3aJaHUN

Pa3pabortare npoekT (Teopust, IpaKkTHKa, IPUMEPHI, IEMOHCTPAIIMH) HA TEMY:

[IpoBeneHne MaTeMaTUYECKUX BHIYMCICHUI B O0JIAYHBIX CEpBUCAX

0O0630p BO3MOKHOCTEH MOOMIIBHBIX YCTPOMCTB /Uil 00pa30BaHUs

CoBpemeHHOe 00IIecTBO U smart TEXHOJIOTUU

CoBpeMeHHBIE TEXHOJIOTUH B 00pa30BaHUM: MOOWJIBHBIE JIEKTPOHHbIE 00yYarolue CUCTEMBI —
AHAJIOTU CUCTEM KOMITBIOTEPHOU MAaTEMATHKHU

CoBpemeHHbIE TpadUIeCcKie MOOMIILHBIC CHCTEMBI

AHanutuueckue BoaMoxknoct MS Word 2010

JlononHuTeNbHBIE BO3MOKHOCTU CUCTEM CUMBOJIBHOW MaTEMaTUKU

Buszyanuszanus BBIYMCIEHHUI B CUCTEMAaX CUMBOJIBHOW MaT€MaTUKHU

Cosznanue u anuManus rpagpukos B cucreme MathCad

Hunamuueckas reomerpus. KommbroTepusie mporpammbl 1mo reomerpun (GeoGebra, KSEG
OTKpbITasi TEOMETPUS, )KUBAsi TEOMETPHUS U IP.)

Bun CPC: *Pabota ¢ 311eKTpOHHBIMH pecypcamMyl ¥ HH()OPMALIMOHHBIMU CUCTEMAMHU

Kommnberotepaas maremaTika ¢ Maxima:

http://www.intuit.ru/studies/courses/3484/726/info

Paznen 2. Peanin3anusi BHIMMCINTEIbHBIX U rpaguyeckux aaropurmoB B CKM (20 u.)

Bun CPC: *BsinmoaHeHne KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIX 33 JaHUIN

Pazpaborare mpoekT (Teopus, TpaKTHKA, TPUMEPBI, JIEMOHCTpalMu ©  (parMeHT
MHTETPUPOBAHHOTO YPOKa) Ha TEMY:

OcoOennoctu ucnonpzoBanus OC JIunykce B 00pa3oBaHUU

KoMmnbroTepHoe reoMmeTpuueckoe MOAESIUPOBAHNE — 33J1a4l U IPOrPaMMBbl

BosmoxHocTu cucrembl AHanuTuk-C Uisl pelieHns MaTeMaTUYeCcKuX 3aia4

3amaun MaTpUYHOM anreOpsl B akeTaX CUMBOJIBHON MaTeMaTuku. [Ipumepsr

MopenupoBanue (ppakTaioB B cpeae Maxima

O0630p nakeToB pacuMpeHuit cucreMsl Maxima

Hcnonp30BaHne BO3MOMKHOCTEH HHTEPAKTUBHOM MOCKH ISl (POPMHUPOBAHMSI T'€OMETPUUECKUX
npeacTaBiIeHUui (IpUMephl)

Hcnonp3oBanne cBOOOAHOTO MPOrPaMMHOT0 00€CTIEUeHUS! PU U3YUYE€HUU HHPOPMATUKU

AHaIMTUYECKOE PEIICHUE YPAaBHEHUN U UX CUCTEM B IAKETaX CUMBOJIBHON MaTeMaTUKH

Pemenne 3anay nenourciaeHHON apu(PMETUKH B TAKETaX CUMBOJIbHOW MaTEMaTHKHU.

Pemenune 3anau nuddepeHInanibHOro CUMCISHHS B TAKeTaX CUMBOJIBHOW MaTEMAaTHKH.

Pemenue 3amau nuHelHOM anredprl B cucteme Maple

Hcropusa cucrteM cuMBOJIBHON MaremaTuku B Poccun

Peanuzanus panmoHansHOM apupMETHKU B CHCTEMaX CUMBOJIBHOW MaTEMaTHKU

Ocob6ennoct 0ohopMIICHHSI MAaTEMaTHYECKUX TEKCTOB B cucteMe TEX

Peanu3anus rpaduku Ha TUIOCKOCTH U B IPOCTPAHCTBE B cucTeMax Maple u Maxima

Pemenue 3amau nuHEiHOM anreOpsl B cucteme Maple

[TporpamMmmMHoOe obecrieueHue IS pelIeHHs 3a/1a4 BBICIIIEH MaTeMaTHKU

Bun CPC: *Pabota ¢ 351eKTpOHHBIMH pecypcamMy U UH()OPMALIMOHHBIMU CUCTEMAMHU

MATHCAD 14: OcHOBHBIE CEPBHUCHI U TEXHOJIOTUU

http://www.intuit.ru/studies/courses/10678/1113/info
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7. TemaTHKa KypCcOBBIX pa0oT(IIPOEKTOB)
KypcoBsie paboThI (IPOEKTHI) MO TUCIUTIIINHE HE TPETyCMOTPEHBI.

8. Ouenounsbie cp

¢aACTBa

8.1. Komnerenuuu u 3ranbl GopMUpoOBaAHUS

Ne O1ieHOYHBIE CpElICTBA KoMmnerenmuu, sTamnsl
/11 X (OPMHUPOBAHUS

1. [TpeaMeTHO-METOAMYECKUI MOTYITh [IK-14, IIK-11

2. Y4eOHO-uCcCcIe10BaTeNIbCKUN MOTYITh MK-14, TIK-11

8.2. [loka3aTein 1 KPUTEPUHN OLIEHUBAHHMSI KOMIIETEHIM, IIKAJIbl OLlEeHUBAHMS

| [kana, KpUTEpUH OLIEHUBAHUS U YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUU

2 (He 3a4TEHO)
HW)KE TIOPOTOBOTO

3 (3auTeHO)

MIOPOTOBBIN

4 (3a4TeHo)

0a30BBbIid

5 (3auTeHo0)

OBBIIICHHBIHN

[TK-11 Crioco0eH ucnoabp30BaTh TEOPETUIECKUE U MTPAKTUYECKUE 3HAHUS JUIS TOCTAHOBKH U
[PELICHUS MCCIIEIOBATENILCKUX 33/1a4 B TIPEIMETHOM 00JIaCTH (B COOTBETCTBUH C MPODUIIEM U YPOBHEM
00y4yeHus) 1 B 00JacTu 00pa30BaHHS

B 00JacTH 00pa30BaHUsI.

[IK-11.1 Mcnonb3yer TeopeTHUECKUE U IPAKTUUECKNE 3HAHUS JJI IOCTAHOBKU U PEILICHUS
MiCClIeI0BAaTEIbCKUX 33/Jau B IPEIMETHOM 00JIaCTH B COOTBETCTBUH € IPOQHIIEM U YPOBHEM O0yUEHUS U

He cniocoben
UCTIOJIb30BaTh
TEOPETUYECCKHE U
MPAKTUYCCKUE 3HAHUS
JUTSL IOCTAaHOBKH U
pelIeHus
HCCIIEIOBATEIILCKUX
3a/1a4 B IIPEAMETHOU
00J1aCTH B COOTBETCTBUU
¢ mpoduiIeM U ypPOBHEM
oOyueHus u B o01acTu
oOpa3oBaHus.

B nenom ycnemino,
HO OECCHUCTEMHO
UCTIOJIB3YeT
TEOPETUICCKHE U
MPAKTUYCCKUE 3HAHUS
JUISL IOCTAHOBKHU U
peleHus
HCCIIEI0OBATEbCKUX
3aJ1a4 B MPEIMETHOM
00J1aCTH B COOTBETCTBUU
¢ mpoduiIeM U ypOBHEM
oOydeHus U B 00JaCTH

o0Opa3oBaHmUsl.

B nenom ycnemixo,
HO C OTJICJIbHBIMU
HEI0YE€TaMH UCTIOJIb3YET
TEOPETUUECKHUE 1
MPaKTUYECKUE 3HAHUS
JIUIS IOCTAHOBKH U
penieHus
HCCICI0BATCILCKIX
3a7a4 B IpeAMETHOM
00J1aCTH B COOTBETCTBUH
¢ mpoduieM U ypoBHEM
00y4eHust U B 00J1aCTH

Cnoco0eH B IOJTHOM
00beMe UCII0Ib30BATh
TEOPETUYECKHE U
MPAKTUYCCKUC 3HAHUSA TJIA
MOCTaHOBKHU U PELICHUS
MCCIIEIOBATEIbCKUX 3a71a4 B
npeIMeTHON 00JacTu B
COOTBETCTBUU C MPOPHIIEM U
ypOBHEM O0y4YEHUS U B
obsact 00pa3oBaHusl.

o0Opa3oBaHuUsl.

[TK-11.2 [IpoekTupyeT 1 pemaeT uccaeaoBaTeIbCKUE 3a/1a4d B MIPEAMETHOM 00J1acTH B
COOTBETCTBHH € MpoduiieM u ypoBHEM 00yueHUs U B 00J1aCTH 00pa30BaHMs.

He cniocoben
MPOEKTUPOBATH U
pemarpb
HCCIIeIOBATEIbCKUE

3a/1a4U B NIPEIMETHOMN
00JacTH B COOTBETCTBUU
¢ mpoduiieM U ypoBHEM
oOydeHus u B o01acTu

oOpazoBaHws.

B nenom ycnemso, HO
6eccUCTEMHO
MPOEKTUPYET U PeIIaeT
UCCIeI0BaTEIbCKHUE
3a/1a4u B MPEAMETHOMN
00JIaCTH B COOTBETCTBUY]
¢ mpodusieM U ypoBHEM
oOyueHus u B o0nacTu
o0Opa3zoBaHwUsI.

B nenom ycrnemHso, HO
C OTJENbHBIMU
HeJ0YeTaMH
MPOEKTUPYET U perraer
UCCIIEIOBATEIIbCKHE
3aJ]a4M B MPEIMETHOM
00J1aCTH B COOTBETCTBUMY
¢ mpoduiieM U ypoBHEM
00y4eHus U B 00J1aCTH
o0Opa3oBaHuUsl.

Crioco6eH B OJTHOM
00BeEME MPOESKTUPOBATH U
pelIaTh UCCIIeI0BATEIILCKIE
3a]]auu B MPEIMETHON
00J1aCTH B COOTBETCTBUU C
npoduaeM U ypoBHEM
00y4eHus U B 00J1aCTH
o0Opa3oBaHusl.

HAaYYHbIMU o0JacTaIMu

[1K-14 CnocoOeH ycTaHaBIMBaTh COAEpPKATEIbHBIE, METOJOJOTUYECKHE U MUPOBO33PEHUECKHE
CBSI3U MpeAMETHON 001acTH (B COOTBETCTBHHU C MPO(PUIIEM U YPOBHEM 00YUEHHUSI) CO CMEKHBIMH

[1K-14.3 ®opmupyeT MeXIUCHUIUITMHAPHBIE CBA3H MH(POPMATUKH C ITpeIMETaMu
€CTECTBEHHOHAY4YHOI'0 LIMKJIA.
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He criocoben B nenmom ycnemso, B nenom ycnemHo, Crioco6eH B OJTHOM
¢dbopmupoBathb HO OECCUCTEMHO HO C OTZEIbHBIMU o0beme (hopMHUpPOBAThH
MEXIUCHUTITMHAPHBIE dbopmupyer Hepo4YeTaMu GOpPMHUPYET| MEXAUCHUIIITUHAPHBIE
CBSI3M HH(POPMATHUKH C | MEKIUCIUTUTMHAPHBIC | MEKIUCIUIUIMHAPHBIC | CBS3M MH(DOPMATUKH C
npeaMeTamMu CBSI3M UH(OPMATUKH C | CBSI3U HH(DOPMATUKHU C npeaMeTamMu
€CTECTBEHHOHAYYHOT'0 IpeIMeTaMu peaIMeTaMu €CTECTBEHHOHAYYHOTO
UKJIA. €CTECTBEHHOHAYYHOT'0 | €CTECTBEHHOHAYYHOTO UKJIA.
LUKJIA. LUKJIA.
YposeHb [IIxana oueHUBaHUsA AJI1 IPOMEKYTOUHON [xana oueHuBaHusA
c(hopMUPOBAHHOCTH aTTeCTalu o bPC
KOMIIETCHIIUU 3auer
[ToBbIIeHHBIN 3a4TEHO 90 — 100%
bazoBblit 3a4TEHO 76 —89%
IToporoBsrii 3a4TECHO 60 — 75%
Huxe noporosoro HE 3a4TEHO Hwuxe 60%

8.3. Borpochbl MpoOMe:KyTOUYHOM aTTeCTAUH

HeBsaTblii cemectp (3auer, ITK-11.1, IIK-11.2, ITK-14.3)

1. IlpoBenuTe Mpe3eHTAIMIO TAKETa CHMBOJIBHBIX BBIYUCICHNH Maxima.

2. IlpoBeaute mpesentauuto makera MathCAD, ykaxute MecTo Makera B KJIacce CHCTEM
CUMBOJIbHBIX BBIYUCIICHH.

3. [IpoBeauTe npe3eHTauio NakeToB CUMBOJIBHBIX BeIuucieHuit Maple, Mathematica.

4. [lpensioxxuTe BapuaHThl UCIIOJIH30BAHUS MHHOBAIMOHHBIX TEXHOJIOTHM B 00pa3oBaTEIHLHOM
mporiecce.

5. HazoBute ocHOBHYIO ¢yHKIHIO cucteM Maple, Maxima, Scilab, MathCAD. IlpuBenute
MIPUMEPHI €€ BbITIOJHEHHUS.

6. HazoBHTE OCHOBHYIO KOMaH/Iy, ITPEIHA3HAYCHHYIO JIJIsl TIOCTPOCHHUS IBYMEPHBIX TPaQUKOB B
cucremax Maple, Maxima, Scilab. [IpuBenute npumepsl.

7. Ilepeunciure OCHOBHBIE NPHU3HAKH TEXHOJOTMHU "oOsauHbix" Bbrumcienuil. [lpuBenure
MIPUMEPHI IPOBEIEHUsI 00TaUHBIX BEIUMCICHUN B 00pa30BaTEIbHOM MpoIiecce.

8. [IpuBeauTe MpUMEpPHI TPOBEACHHS MATEMAaTHYECKUX BBIUUCICHUN B 00JIAYHBIX CEPBUCAX.

9. TlepeuncnuTe OCHOBHBIE MPHU3HAKU TEXHOJIOTHUU CO3JIaHUS OOBEMHBIX KOMITBIOTEPHBIX
MoOJIeJIel ISl aHUMAaIlMy ¥ Bu3yanu3amuu. [Ipusenure npumepsl.

10. ITpuBeaute npuMepbl NPUMEHEHUS WHHOBALMOHHBIX TEXHOJIOTMH B MaTeMaTHKE Ha
MpUMEpE UCTOIB30BAHUS CUCTEM KOMITBIOTEPHOM MaTEMAaTHUKH.

11. [IpuBeauTe anropuTMbl UCIOIB30BAHMS MAKETOB CUMBOJBHBIX BBIYMCICHUHN JJI pEUICHUS
3a/1a4 CUMBOJILHOTO JU((PEpeHIIMPOBaHUsT W HWHTETPUPOBAHUS (YHKIIMA OJHOTO W HECKOJIBKHX
MEPEMEHHBIX.

12. TlpuBeaute aarOpUTMBI UCIOJIB30BAHUS TAKETOB CHUMBOJBHBIX BBIUUCICHUN A
nocTpoeHus rpadpukoB PyHKINN OTHOTO ¥ HECKOIBKUX IMEPEMEHHBIX.

13. [lpuBeauTe aNrOpUTMBI UCTIOIH30BAHMS MTAKETOB CHMBOJBHBIX BBIUMCICHUMN ISl PEIlCHUS
3aJla4 MaTPUYHOM anreOpshl.

14. TlpuBenuTe aarOpUTMbI MCIOIB30BAaHUS MAKETOB CHUMBOJIBHBIX BBIYMCIICHUM JJIsi TTOMCKA
AHATMTUYECKOTO PELICHUS CUCTEM JIMHEHHBIX YPABHEHUN.

15. TlpuBeauTe aqropuTMbI UCIOIB30BaHUS MAKETOB CUMBOJIBHBIX BBIUHUCICHUHN ISl PEIICHUS
HEJIMHENHBIX YPABHEHUM.

16. [IpuBeauTe anropuUTMbl UCIOIB30BAHMS MAKETOB CUMBOJBHBIX BBIYMCICHUHN JJIS pEUICHUS
g depeHInaTbHBIX YPaBHEHHH.

17. IlpuBeauTe anropuTMbl UCIIOIB30BAHMS MAKETOB CUMBOJBHBIX BBIYMCICHUHN JJIS pEUICHUS
3aJ1a4 TEOpUHU YHCeN U KOMOMHATOPHBIX 3a/1a4.

18. IIpoBenuTe mpe3eHTAINIO (PparMeHTa ypoka MOCTPOCHHs T'paUKOB C HCIOJIb30BAHUEM
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CUCTEM KOMITBIOTEPHOM MaTEMaTHKHU.

19. TlpoBenuTe mpe3eHTaAIMIO (PparMeHTa ypoka HCCleqoBaHus (QYHKIHA C MCIOJb30BaHUEM
CUCTEM KOMITBIOTEpPHOM MaTEMaTHKH.

20. IlpoBemute mpe3eHTaNuiO (parMeHTa YpPOKa 3HAKOMCTBA C TPUTOHOMETPUYECKUMHU
(GYHKIUSMU C UCTIOJIB30BAHUEM CUCTEM KOMIIBIOTEPHON MaTeMaTHKH.

21. IlpoBemuTe mpe3eHTALMIO (QparMeHTa YpOKa YOPOIIEHHS TPUTOHOMETPUUYECKHX
BBIPAKEHUH C UCIIOJIb30BAHUEM CUCTEM KOMITBIOTEPHOW MAaTEMAaTHKHU.

22. BBINIOJIHUTE BBIYMCIICHUS PaHra, ONPEACIIUTEN U APYTUX MATPUUYHBIX XapaKTEPUCTHK B
00JIaYHBIX CepBHUCAX.

23. BeimoHUTE MOCTpOoeHKE Ha 1MoJ0THE 3D B 0011a4HBIX TpaUUecKuX peaakTopax.

24. IlpoaHanu3upyiTe TEHACHIUNA PA3BUTHUSI CUCTEM KOMITBIOTEPHONW MaTeMaTUKU B KOHTEKCTE
pa3BUTHS COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOIOTHA.

25. CpenaiiTe NPOrHO3 UCIOJIb30BaHUSI BO3MOKHOCTEW CUCTEM KOMITBIOTEPHOM MaTeMaTHKU B
00pa30BaHUH B KOHTEKCTE €ro HHU(PpOBU3ALIUH.

8.4. Mertoanuyeckue MaTepuaJibl, oNpelesiioliie NPoUeIyPbl OLEHUBAHHUS 3HAHUIA,
YMEeHUil, HABBIKOB M (MJIM) ONBITA JeATEJbHOCTH, XapAKTEPU3YIOIIMX 3Tanbl (GopMUpPOBaHMS
KOMIIeTeHIH

[TpomexyTouHas aTTecTanus MPoOBOJUTCS B popme 3auera.

3aueT MO3BOJISIET OLIEHUTh KOMIIETEHLUH, TEOPETUYECKYI0 IIOJArOTOBKY CTYAEHTa, €ro
CHOCOOHOCTh K TBOPYECKOMY MBINUICHHIO, TOTOBHOCTh K MPAKTUYECKOW  JESTENbHOCTH,
NpUOOpETeHHBIE HABBIKM CAaMOCTOATENBHON PadOThl, YMEHHE CHHTE3WPOBATh MOJYYCHHBIC 3HAHUS U
MIPUMEHATH UX IIPU PELICHUU MPAKTUYECKUX 3a]1a4.

[lpu OamnbHO-PEHTHHTOBOM KOHTPOJIE 3HAHUH HWTOrOBas OICHKA BBICTABISIETCS C YYETOM
HaOpaHHOU CyMMBI OaJIIOB.

CobecenoBanue (YCTHBIN OTBET) Ha 3a4eTe

Jns oneHku cPOPMHUPOBAHHOCTH KOMIETEHIIMM MOCPEACTBOM coOeceoBaHusi (YCTHOTO
OTBETA) CTYACHTY MPEABAPUTEILHO IPEAJIAraeTcsi NepeyeHb BOIPOCOB WM KOMIUIEKCHBIX 3aJaHUM,
MPENIoIaraloiuX yMEHHUE OPUEHTHPOBATHCS B MpodleMe, 3HAaHHE TEOPETHYECKOro MaTepuala,
YMEHUS MPUMEHSATH €r0 B MPAKTHYECKOW MPO(ECCHOHATBFHON NEeSTeTbHOCTH, BIIAJICHUE HABBIKAMHU U
MIPUEMaMU BBITTOJIHEHUS IPAKTUYECKUX 3aJaHUN.

[Tpu onieHKEe TOCTHKEHUH CTYIEHTOB HEO0X0AUMO 00pamark 0coboe BHUMaHKE Ha!

— YCBOEHHE MPOrPaMMHOI0 MaTepuana;

— YMEHUE u3JaraTh IporpaMMHBIA MaTepral HAYYHbIM SI3bIKOM;

— YMEHUE CBA3BIBATh TEOPHIO C IPAKTUKOM;

— YMEHHUE OTBeYaTh Ha BUJIOM3MEHEHHOE 3aJJaHHE;

— BJIaJIeHWE HaBBIKAMH TOWCKA, CUCTEMATH3AIlMH HEOOXOAUMBIX HCTOUYHUKOB JUTEPATYPHI IO
n3y4aeMon npoodieme;

— yMeHHEe 000CHOBBIBATh MPUHSTHIE PELLICHMUS;

— BJIaJIEHUE HABBIKAMU U IPUEMAaMU BBIMIOJIHEHUS MPAKTUYECKUX 3a]IaHUM;

— YMEHUE NOJKPEIUIATH OTBET MIUIFOCTPATUBHBIM MaTEPHUAJIOM.

9. IlepeyeHb OCHOBHOI M JONOJHUTEIBLHOM Y4eOHOM JIUTEPATYPHI

OcHoBHasi iuTEepaTypa

1. Bo3necenckas, H. B. Pemenue 3amau ¢ moMouipl0 CUCTEM KOMIIBIOTEPHOM MATEMAaTHKU :
naGopatopHsblil npaktukym o MathCad / H. B. Bosnecenckas, C. . Ilponenko ; Mopaos. roc. nen.
WH-T. — 2-¢ u3/1., nepepad. u mom. — Capanck, 2015. — 115 c.

2. UnrepaktuBHble cuctembl Scilab, Matlab, Mathcad [Dnexktponnsiii pecypc] : yuebHoe
nocobue / U. E. Ilnemunckas, A. H. Tutos, E. P. banepranunosa, C. U. [lyeB ; MunucrepctBo
obpazoBanust M Hayku Poccun, DenepanbHoe TOCYAapCTBEHHOE OOKETHOE 00pa3oBaTelbHOE
yupexaeHue  Beicmiero  mpodeccrmoHambHOrOo  oOpa3zoBaHus — «Ka3zaHCkuii — HAIMOHAIBHBIN
HCCIIeI0BATEIbCKUI TEXHOIOTHYEeCKU yHuBepcuTeT». — Kazans : M3narensctBo KHUTY, 2014. — 195
c. — Pexxum goctyma : http://biblioclub.ru/index.php?page=book&id=428781 — ISBN 978-5-7882-
1715-4. — TexcT : AIeKTPOHHBIH.
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3. Kopmunuupsina, T. B. MHTErpupoBaHHBIE CUCTEMBI KOMIIBIOTEPHON MaTeMaTHKU : yueO.
nocobue mis GakanaBpoB / T. B. Kopmwmnsina, M. A. KokopeBa ; MopaoB. roc. mea. uH-T. —
Capanck, 2014. - 197 c.

JlonoIHUTeIbHAS JTUTepaTypa

1. CmupaoB, B.A. T'eomerpusi ¢ GeoGebra: crepeomerpust : [12+] / B.A. Cmupuos, 11.M.

CmupnoBa. — MockBa : IIpomerent, 2018. — 171 c. : un. — Pexum pgocryma: — URL:
http://biblioclub.ru/index.php?page=book&id=494871 . — ISBN 978-5-907003-43-9. — Tekcr
3JIEKTPOHHBIN.

10. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOK ceTn « AHTEpHET»

1. http://www.intuit.ru -  HurtepHer-YuuBepcurer Mubopmanmonnsix — Texnomoruit
[DnexTponHbIi pecypc] / becrnaTHeie yueOHbIE KYypCchl 10 MHOOPMAIMOHHBIM TEXHOJIOTHUAM. — M. :
HOY «MHTYUT». - URL: http://www.intuit.ru/

2. http://www.edu.ru - Poccuiickoe ob0pa3oBanue. DemepanbHblii MOpTAl [DICKTPOHHBIH
pecypc]. — M. : ®T'AY T'HUU UTT «Mudpopmukay. — URL: http://www.edu.ru/

11. Meroanyeckue ykazaHHus 00y4aOIIMMCS 110 OCBOCHHMIO U CHHMILINHBI (MOLYJI51)

ITpu ocBoeHHn MaTepuana JUCLUUIUIMHBI HEOOX0AUMO:

— CIUIAHUPOBaTb M PpacHpelelUTh BpEMs, HEOOXOAMMOE /s H3Y4YeHHs AMCLUUILUIMHBL, —
KOHKPETU3UPOBATh [l ceOs IUIaH U3ydeHUsl MaTepHala;

— O3HAaKOMHTBCSI C 00OBEMOM U XapaKT€pOM BHEAyJAUTOPHON CaMOCTOSITENIbHOM padoThl s
IIOJIHOLICHHOT'O OCBOEHUS KaX101 U3 TEM JUCLUIUINHBI.

CueHapuil usydyenus Kypca:

— npopaloTaiiTe KaKAYI0 TEMY;

— HN3y4UB BECh MATEpPHAJ, BBIIOJHHUTE HMTOIOBBIM TECT, KOTOPBIM IPOJEMOHCTPUPYET
TOTOBHOCTB K Cjaue 3a4eTa.

AnropuTt™ pabOoThI HAJ KaXI0H TEMOM:

— U3YYHTE COJEp)KaHME TEMBbl BHAUYaJle I10 TEOPETUUYECKOMY MaTepualy, a 3aTeM IO IPYruM
HCTOYHUKAM;

— IPOYUTANTE NOMOJHUTEIBHYIO JIMTEPATYPY U3 CIHUCKA, IPEUIOKEHHOTO IIPENIOAABATEIIEM.

Pexomennanuu o pabore ¢ aUTEpaTypoOu:

— O3HAKOMBTECH C aHHOTALMAMM K PEKOMEHJIOBAHHOMW JINTEPATYPE U OIPEIEIUTE OCHOBHOMU
METO/ U3JI0’)KEHHsI MaTepraja TOr0 WIA HHOI'O UCTOYHMKA;

— BBIOEPHTE T€ HCTOYHHUKH, KOTOPbIe HanboJiee MOAXOIAT ISl U3Y4YE€HUS! KOHKPETHOM TEeMBI.

12. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIl

Peanuzamust yueOHOM mporpaMMbl OOECHIEUMBAETCS JIOCTYIOM KaXXJOro CTYACHTa K
MHGOPMALMOHHBIM pecypcaM — 3JIeKTpPOHHOH Oubnuoreke u cereBbIM pecypcam Murtepner. s
ucnions3oBanuss MKT B ydeOHOM Tiporiecce HCHOJB3YeTCs MPOrpaMMHOE OOecTieueHue,
MIO3BOJISIIOIIEE OCYHIECTBIIATH IIOMCK, XPaHEHWE, CHCTEMAaTU3allMI0, AHAJIU3 U IPE3CHTALUI0
nH(popMalK, IKCIOPT MH(POpMALMKU HAa IUPPOBbIE HOCUTENH, OpPraHU3alMI0 B3aUMOJIEHUCTBUS B
peanbHON M BUPTyallbHOW 00pa30BaTeNIbHOM cpefe.

WnauBuayanbHble pe3ylbTaThl OCBOCHMS JAMCLUMIUIMHBI CTyJE€HTaMH (UKCHUPYIOTCS B
3JIEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHON Cpejie yHUBEPCUTETA.

12.1 IlepeyeHb MPOrpaMMHOro odecreyeHust

(oOHOBJ1IeHHME IPOM3BOMTCS N0 Mepe MOsIBJIEHHS] HOBBIX BepPCHil MPOrpaMMbl)

1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Vausepcurer [TPOD

12.2 Ilepeyenb UHGPOPMALIMOHHO-CIIPABOYHBIX CHCTEM

(o0HOBJIEHHE BBITIOJHAETCS eKeHedeJbHO)

1. Uadopmannonno-npasosas cucrema «[APAHT» (http://www.garant.ru)

2. CnpaBoynas npaBoBas cucrema «Koncynerant [Iimocy (http://www.consultant.ru)
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12.3 IlepeyeHb COBpeMEeHHBIX NPOeCcCHOHATBHBIX 023 JTaHHBIX
1. IIpodeccuonanpras 6aza maHHBIX «OTKpBHITHIC JaHHBIE MHHUCTEPCTBA OOpa30BaHUS H
Hayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)
2. DnektponHas OubanoredHas cucrema Znanium.com( http://znanium.com/)
3. Ennnoe okHO nocTyma k oOpa3oBarenbHbIM pecypcam (http://window.edu.ru

13. MarepuajJibHO-TeXHHYECKOE o0ecriedeHne AU CHUIINHbI(MOMLYJIs1)

Jns  mposeneHus ayAUTOPHBIX  3aHATHUH  HEOOXOIUM CTaHJApTHBIN Habop
CIeLMAIU3UPOBAHHON yueOHOW MeOenu M ydyeOHOro oOOpyJOBaHUS, a TaKkKe MYJIbTHUMEAMHHOE
o0opyZoBaHUE s JACMOHCTpAIlMM Tpe3eHTAlui Ha Jekuusx. /s mpoBefeHHs NPaKTHUECKHUX
3aHATHUH, a TaK)Ke OPraHU3allK CaMOCTOATENIbHOM pabOThl CTYIEHTOB HEOOXOAUM KOMIIbIOTEPHBIi
KJ1acc ¢ pabounMu MecTaMu, 00eCieynBarOIMU BbIX0] B IHTEpHET.

WupuBuyanbHble pe3ysbTaThl OCBOCHMS JUCHMIUIMHBI (UKCUPYIOTCA B DJIEKTPOHHOMN
nH(POPMALMOHHO-00pa30BaTENbHON Cpelie YHUBEPCUTETA.

Peannzanus y4yeOHOM mporpamMmbl oOOecledMBaeTcsi JOCTYINOM KaXJOro CTyJIeHTa K
MH(GOPMALIMOHHBIM pecypcaM — 3JIeKTPOHHOH Ombnmoreke M cereBbIM pecypcam Murepner. s
ucnonb3oBanuss KT B yyeGHOM mpouecce HEOOXOOMMO HalW4Me MPOrpaMMHOro obecreueHwus,
MO3BOJISIONIETO OCYIIECTBIIATh OMCK MH(POpPMauu B ceTd VHTEpHET, CHCTEMaTH3aluIo, aHATN3 |
Ipe3eHTaIMI0 HH(OPMALMHU, SKCTIOPT MH(POpMaIK Ha IM(PPOBbIE HOCUTEIH.

VYyeOHasi ayTuTopus AJis IPOBEACHUS YUeOHBIX 3aHATUH.

VYueOHass ayquTopus AJsl MPOBEACHUS 3aHATHH JIEKIMOHHOTO THIIA, 3aHSATHH CEMHHAPCKOTO
TUMA, TPYNIOBBIX M MHAWBHUIYaTbHBIX KOHCYJIbTAllMH, TEKYIIEro KOHTPOJIS U MPOMEKYTOUHON
aTTeCTAIlNU.

JlaGoparopuis BEIYUCIUTENEHON TEXHHUKH.

[Tomenienue ocHaiieHo 000pyI0BaHUEM U TEXHUYECKUMHU CPEICTBAMU O0yUEHUS.

OcHoBHOE 000pyTIOBaHUE:

ABTOMaTH3UpOBaHHOE pabouee MECTO B COCTaBe (CHCTEMHBIH OJIOK, MOHHUTOp, KJIAaBHATYpa,
MBIIlIb, TAPHUTYPA, TPOEKTOP, MHTEPAKTUBHAS I0CKA), MArHUTHO-MapKepHas J0CKa.

JIaboparopHoe o0OpymOBaHME: aBTOMATHU3WPOBaHHOE pabodee mecto (kKommbrorepsl — 10
IIT.).

YueOHO-HarIsITHBIEC TTOCOOUS:

[IpesenTanumu.

[TomernieHue 1151 caMOCTOSITEBHOM pabOTHI.

[Tomemnienue ocHamieHo 000pyI0BaHUEM M TEXHUYECKUMHU CPEICTBaMU OO0 yUEHUSI.

OcHoBHOE 000py/IOBaHUE:

KoMmmbloTepHass TeXHHKa C BO3MOXHOCTBIO MOAKIOYeHHsT K cetd "HMHrepHer" wu
o0ecreyeHrneM J0CTyna B 3JIEKTPOHHYI0 MH(POPMallMOHHO-00pa30BaTeIbHYIO Cpey YHUBEpPCHUTETA
(nepcoHanbpHbIN KoMIbloTEp 10 mIT.).

Y4eOHO-HarIAJHbIE TOCOOUS:

[Ipeszentanuu.

ITomernieHue 1151 cCaMOCTOSITEIBHOM pabOTHI.

HUuTanbHbIN 3411 3JIEKTPOHHBIX PECYPCOB.

OcHoBHOE 000py0BaHUE:!

KoMmmbloTepHass TeXHHMKAa C BO3MOXHOCTBIO TMOAKIIOYEHHS K ceth «lMHTepHeT» U
o0ecreyeHrneM J0CTyna B AJIEKTPOHHYIO0 WH(POPMAIIMOHHO-00pa30BaTeIbHYIO Cpely YHHBEPCHUTETA
(xommbroTep 12 mT., MyIbTUMEIUIHBIA MPOEKTOp 1 MIT., MHOTOQYHKIIMOHATIBHOE YCTPOUCTBO 1
LIT., IpUHTEp 1 1IT.).
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Y4eOHO-HarISTHBIE TOCOOUS:
[Ipe3enTanumu.
DNEKTPOHHBIE TUCKU C YICOHBIMH U y4€OHO-METOINIECKUMH MTOCOOUSIMU
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