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1. Heap u 3a0a4n U3yYeHUs1 AU CHUNIMHBI

Lenp u3ydeHus: JUCHUIUIMHBI - PACIIUPUTH MPEICTABICHUS CTYJEHTOB O MOACIIUPOBAHUU KaK
METO/IC HAyYHOT'O TO3HAHUS, O3HAKOMHUTH C MCIOJIb30BAHUEM CHCTEM JUHAMUYECKOW MaTeMaTHKU
KaK Cpe/ICTBa MO3HAHUS U HAyYHO-UCCIIEI0BATEIbCKOM JIEATETbHOCTH

3amaun JUCHMILINHGI:

- HU3y4YCHHE CHCTEM JIMHAMUYECKOM MaTeMaTUKH IS pEUIeHUs 3a/lad KOMIIbIOTEPHOTO
MOJICIIUPOBAHUS,

- U3yYE€HHE KOMIBIOTEPHOTO MOJICIUPOBAHUS MPOILECCOB U SIBJICHUN U3 Pa3IUYHBIX HAYUYHBIX
o0OacTel ¢ MCHOJIL30BAHUEM CUCTEM JUHAMUYECKON MAaTEMATHKH.

2. Mecro mucuuiuinaabl B ctpykrype OIIOITI BO

Hucuunimua «MojaennpoBaHue B CUCTEMax JIHHAMUYECKOM MaTEMAaTHUKW» OTHOCUTCA K
BapUaTHBHOW YacTH y4eOHOrO IJIaHa.

JucuunnuHa uzydaercs Ha 4 Kypce, B 7 ceMecTpe.

JIiig n3ydeHus TUCIHUILIUHBI TpeOyeTcs: 3HaHuEe OCHOB KOMIIBIOTEPHOT'O MOJICTUPOBAHUS

WN3yuyenuto gucuumiuHel «MonaenupoBaHUE B CHCTEMax JUHAMMUYECKOM MaTeMaTHKN»
MPEIIECTBYET OCBOCHUE NUCHUIUIHH (IIPAKTHK):

WudopmanmoHHple TEXHOJIOTMM B  oOpazoBanmu; KoMIblOTEpHOE MOAETHPOBAHHE;
CBobOoiHOE TTpOorpaMMHOE OOecrieueHre B 00pa30BaHHH.

OcBoenue gucuuIuinHel «MojenupoBaHue B cHUCTEMax JUHAMUYECKOH MaTeMaTUKH»
SBJIAETCS HEOOXOIMMOW OCHOBOH JJIsl MOCEAYIONIETO U3yUeHHUS TUCIUIUTUH (TIPAKTHK):

Mertonuka oOyuenuss mHpopmaruke; KommbrorepHas rpaduka; CucTeMbl KOMIBIOTEPHOU
MareMaTuku; YUCIeHHbIE METOIBI.

Obnacte TpodecCHOHATHHON NEATENFHOCTH, Ha KOTOPYIO OPHEHTHPYET JAHCUUILUINHA
«MopenupoBaHue B CUCTEMaX TUHAMUYECKONW MaTeMaTHKW», BKIIOYAeT: 00pa3oBaHue, COLUATbHYIO
cepy, KyIbTypy.

OcBoeHMe TUCHMITIMHBI TOTOBUT K paboTe cO CIeAyIOIUMU 00beKTaMu Mpo¢eCcCHOHATBLHON
NeSITEIbHOCTHU

- 00yueHue;

- BOCIIUTaHHUE;

- pa3BUTHE;

- IPOCBELLEHUE;

- 00pa30oBaTeNbHbBIE CUCTEMBI.

B nmpouecce u3ydeHus IUCHMIUIMHBI CTYJEHT TOTOBHUTCS K BHJAaM MpodeccHoHaTbHOU
NesITeIbHOCTH U pelleHHI0 MpodeccuoHaIbHbIX 3a1ad, npeaycMorpeHHbx @I'OC BO u yueGHbIM
IUTAHOM.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHUS AUCHHUILINHBI

Brimyckauk momkeHn obnanate ciaeayromumu npodeccrnonansubivu kommnereHnusamu (I1K) B
COOTBETCTBUH C BUJIAMU JI€ATEIbHOCTH:
I1K-1. roTOBHOCTBIO PeaIn30BbIBATh 00pa3oBaTeJbHbIC IPOrPAMMBbI 110 Y4eOHBIM NpeIMeTam
B COOTBETCTBHM C TPeOOBaHUSIMU 00pa30BaTe/IbHbIX CTAHAAPTOB
[TK-1 rOTOBHOCTBIO 3HATh:
[peaan30BbIBaTh 00pa30BaTENIbHbIE [- BOSMOKHOCTH CHUCTEM TUHAMUYECKON MaTeMaTHKH;
[IPOrpaMMBbI 110 y4EOHBIM YMETh:

[IpeIMETaM B COOTBETCTBHUH C - MPOBOJAUTH TMOJIHBIA IIMKJI PabOT MO TOCTAaHOBKE 3a1ayH,
TpeOoBaHUSAMU 00pa30BaTENbHBIX MOJEIUPOBAHUIO, AJNTOPUTMM3AINM, peaTu3alud ajJropuTMa B
CTaHJ]apTOB CUCTEMaxX JMHAMUYECKOW MAaTEeMAaTHUKHM B COOTBETCTBUU C
TpeOOBaHUSAMHU 00pa30BaTEIbHBIX CTAHJAPTOB,;
BIIA/IETh:

- MpUEeMaMH TOCTPOCHHS KOMIBIOTEPHONH MOJETH B CHUCTEMax
MMHAMHUYECKOM MaTEMaTHKU.

I[1K-4. ciocoOOHOCTHIO HCIOJIB30BATH BO3MOKHOCTH 00pa30BaTeIbHOM Cpebl AJsl JOCTHXKEHU S
UMINYHOCTHBIX, METANPEIMETHBIX U NMPeAMETHBIX Pe3yJIbTATOB 00yUeHHUs1 U o0ecriedeHust
KaYeCcTBA y4eOHO-BOCMUTATEILHOI0 NMPOLECcca CPeICTBAMY NMPenogaBaeMbIX Y4eOHbIX
NnpeIMeToB

[1K-4 ctocoOHOCTBIO |3HaTBZ




CII0Ib30BaTh BO3MOXKHOCTH - OCHOBHBIE 3Tallbl MOJACJIUPOBAHUS B CHCTEMaX AMHAMUYECKOM
00pa3zoBaTebHON CPeIbl IS MaTEeMaTHKH;

TOCTHKEHHSI JINYHOCTHBIX, YMETh:
METalpeIMETHBIX U MIPEIMETHBIX |- HCIOJIb30BaTh CHUCTEMbl JUHAMUYECKOM MaTeMaTUKH B
pe3yabTaTOB O0YUYEHUS U rpodeccrnoHaNbHOMN e TEIBHOCTH;

oOecrieueHuns KauyecTBa yueOHO-  [BJIaJICTh:

BOCIIUTATEIHLHOTO IIpoliecca - I[pUeMaMUd TIOCTPOEHUSI MOJICTUPOBAHUS B  CHUCTEMaXx
CpeICTBaMU MPEIo1aBaeMbIX TMHAMHYECKON MaTeMaTUKH JUTsl pelIeHUs y4eOHbIX 3a/1a4.

yueOHBIX IPEAMETOB

4. O0beM JUCUMILIMHBI M BUAbI Y4eOHOH padoThI

Bcero | Cenbmoii
By yueObHol paboThI 4acoB ceMecTp
KonrakTHasi padora (Bcero) 54 54
JlaGopaTopHbIie 36 36
Jlexkuun 18 18
CamocrosiTesibHasi padoTa (Bcero) 54 54
Buabl NPOMEKYTOYHOI aTTeCTANHI
3auer +
O01masi Tpy10eMKOCTb Yachl 108 108
O01masi TPy10eMKOCTDb 3a4€THbI€ eITMHUIbI 3 3

5. Conepixkanue TUCHUIITHHBI

5.1. Conep:xanue MoayJiei TMCHUNIMHBI

Moayas 1. Cuctembl fuHamuveckoit matematuku. MathCAD:

Wneonorus cozgaHusi cucteM AMHAMUYECKOM MaTeMaTuku. OCHOBHBIE BO3MOXHOCTU CHUCTEM
TUHAMUYECKOW MaTeMaTUKH B OOydyeHMHM U uccienoBaHun. OOydeHHEe MaTeMaThKe B OCHOBHOM
IIKOJIE C UCMOJIb30BAaHUEM CHCTEM JUHaMU4eckoil MaremaTuku. OOydeHrne MaTeMaTUKe B CTapIINX
KJIaccax C MCMOJB30BAaHUEM CHCTEM JIMHAMHYECKOW MareMaTuku. HopmartuBHoe oOecrieueHue
ucnonb3oBanus KT B oOpa3oBaHum.

Mogayas 2. Cuctembl AUHAMUYecKoil MaTemaTuku. Maxima, Scilab:

MeToaudeckue pecypchl UCMOIB30BaHUs CUCTEM TUHAMUYECKONH MaTeMaTuku. O030p cuctem
TUHAMU4YecKor MateMaTuku. O030p cUCTeM NTMHAMHYECKOM reomeTpuu. O630p cCUCTEM CUMBOJIBHOM
MaTe€MaTUKH.

5.2. Conep:xxanue nucuumiannpi: Jlekuuu (18 4.)

Moayas 1. Cucremsl iuHamudeckoit marematuku. MathCAD (10 4.)

Tewma 1. Uneonorus co3ganust CuCTEM JUHAMUYECKON MaTeMaTUKH (2 d.)

Hcropus co3nanus U HaNpaBleHUs pPa3BUTUSI U3BECTHBIX CUCTEM JMHAMUYECKON MaTeMAaTHUKHU.
ABTOpCKHE KOJUIEKTHBBI CO37aTeliei M OCHOBHAs MEOJIOTHS. BO3MOKHBIE HAIllpaBiICHUS Pa3BUTHUS
CUCTEM JUHAMUYECKON MaTEMaTUKHU

Tema 2. OcCHOBHBIE BO3MOXHOCTH CHCTEM JMHAMUYECKOM MaTeMaTUKH B OOyYE€HUU H
rccaeaoBaHuu (2 49.)

KoHcTpyKTHBHBIC, HCCIEIOBATEIIbCKAE W BBIYMCIWUTEIBHBIE BO3MOXKHOCTH  CHCTEM
JUHAMHYECKON MaTeMaTHKU. BO3MOXKHOCTH CHUCTEM JMHAMUYECKOM MaTeMaTUKH MO O0Y4YeHHIO
TIOMCKY peIIeHUs 3aj7a4, J0Ka3aTeIbCTBY TEOPEM, OpraHU3aIlii HUCCIEA0BATEIIbCKON U MPOEKTHON
NEeSATeTLHOCTH

Tema 3. OOyyeHwme MaTeMaTHKE B OCHOBHOM IIIKOJE€ C HCIOJB30BAHHEM CHCTEM
JTUHAMAYECKOW MaTeMaTuku (2 4.)

[ToaroroBka yyammxcs K U3y4EHUIO MAaTEMAaTHKU C UCIOJIb30BAHUEM CHCTEM JMHAMHUYECKOM
MaTeMaTHKu. BO3MOXHOCTHM cHUCTEM JMHAMUYECKOW MaTeMaTUKH NpPH HU3YUYEHUU COIEpKaHUS
IIKOJIBHOTO Kypca MAaTeMaTHK{, MPU PELIEHUH MHOTOBAPUAHTHBIX 3aJad, MPU TMOJATOTOBKE K
roCy/1IapCTBEHHOM UTOTOBOM aTTECTAILINH.

Tema 4. OOydeHune MareMaTHKEe B CTapIIMX KJaccax C HCIOJh30BAHHUEM CHCTEM
TUHAMAYECKOW MaTeMaTuku (2 4.)

[logroroBka ywammxcss K H3YYEHHUIO CTEPEOMETPHUM C  HMCIOJIb30BAHUEM CHUCTEM



TUHAMHYECKON MaTreMaTuku. BO3MOXHOCTH cHCTeM IMHAMHYECKONH MaTeMaTUKH IMPU W3YYCHUU
METPUYECKUX M KOHCTPYKTUBHBIX CBOMCTB IPOCTPAHCTBEHHBIX (QHUryp, IBM)KEHUH M TMOJ00MIA
MPOCTPAHCTBA, MPU PEHICHUH 3aJa4 IOBBIIIEHHON CIOKHOCTHU, MPU TMOATOTOBKE K EIUHOMY
roCy/1apCTBEHHOMY 3K3aMEHY

Tema 5. HopmaTtuBHoe obecnieuenue ucnoisibzoBanus UKT B oOpazoBanum (2 4.)

1. TpeGoBanHus 00pa30BaTEIBHBIX CTAHIAPTOB B YacTu ucnoiab3oBanusi UKT B oOpa3oanuu 2.
Tpebosanus [IpodeccuonanbHOro cTanaapTa yauTess

Mogayas 2. Cuctembl AUHAMUYeckoil MmaTtemaTuku. Maxima, Scilab (8 4.)

Tema 6. MeToandeckue pecypchl UCIIOIb30BaHMUS CUCTEM TMHAMHYECKON MaTeMaTHKH (2 4.)

1. Pecypcsl enunoit komutekuuu LIOP 2. Pecypcbl ceTeBbIX cOOOIIECTB yUuTENe

Tema 7. O630p cuUCTEM TMHAMUYECKON MaTeMaTUKH (2 4.)

[Tporpammusbie mpoaykTsl pupmbl 1C s o6pazoBanus CBOOOAHBIE TPOTPAMMHBIE TPOAYKTHI

Tema 8. O630p cuCTeM AMHAMUYECKON TeoMeTpuu (2 4.)

[Tporpammubie nponykTsl "XKuas reometpus”, GeoGebra u np. CBoOoaHBIE MPOrpaMMHbBIE
MIPOYKTHI

Tema 9. O030p crucTeM CUMBOJIbHOM MaTeMaTuku (2 4.)

MathCAD, MathLab, Mathematica. Onnaiin mporpaMMHbIE TPOTYKTHI

5.3. Conep:xxanue nucuumninnbi: Jlaboparopusie (36 u.)

Moayasb 1. Cucrembl JunamMudeckoil matematuku. MathCAD (18 4.)

Tema 1. OcHoBbl paboTsl B 1C: Matematuueckuit KOHCTpYKTOp (2 4.)

1. VYcranoBka u ynaienwe mnporpammbl. 2. Omnwucanue 3aBucumocteil. 3. PaGora ¢
uHcTpyMeHTamHu. 4. Pabota ¢ daiinamu

Tewma 2. PenaktupoBanne 0ObeKTOB (2 4.)

1. Hapurammst mnpenku/moromku. 2. Ilommena Touek. 3. IlpenBapurenbHble HACTPONKH
00BekToB. 4. PaboTa ¢ nuctom.

Tema 3. I'eomerpus B 1C: MaremaTiueckuiit KOHCTPYKTOD (2 4.)

1. loctpoenue Touek. 2. [Tocrpoenue orpeskoB. 3. [lenenue orpeska. 4. Jlenenue yria. 5.
[TocTrpoenne MHOrOyrojibHUKOB. 6. BHyTpeHHss oOnacte MHoroyrosbHuka. 7. IlpaBunbHbie N-
yroJabHUKH. 8. OKpY>KHOCTb IO LEHTPY U Touke. 9. OKpyKHOCTb 10 LIEHTPY U OTpe3Ky-paauycy. 10.
OKpy>KHOCTb 110 3-M TOYKaM.

Tema 4. M3mepenus B 1C: Maremaruyeckuii KOHCTpYKTOp (2 4.)

1. Paccrosaune mexnay Toukamu. 2. Bemuumna yrma. 3. [lmomans oGmactu. 4. Bee yribl
TPEyroJIbHUKA.

Tema 5. [IpeoOpa3zoBanus B 1C: MaTemaTrueckuii KOHCTPYKTOD (2 4.)

1. ITapannensHsiii nepenoc. 2. IloBoport. 3. OceBas cummerpus. 4. 'omorerus.

Tema 6. AnreOpanueckue noctpoeHus (2 4.)

1. ®@ynknus. 2. [Tapamerp. 3. Boipakenus. 4. KoopauHaThl TOUKH.

Tema 7. ®@peiim ¢ cuctemoii koopauHar (2 4.)

1. I'paduk dyskmuu. 2. Ob6nacte Hag/mon rpadukom. 3. JleiictBus ¢ obOnactsmu. 4.
[IpeoOpa3zoBanus rpaduxos.

Tema 8. Odopmienue moaeneii (2 4.)

Komanasl u geiictBust: IlokaseiBath Bce ckpbiToe CkpeiTh/Ilokazars Liser Ctunb nuHuuM
Crunp Toukn OOO3HaueHHWE WIM TeKCToBoe mosie OTMmeTka oTpes3ka mTpuxamu OTMeTKa yria
nyxkon Crensl JleicTBUS ¢ TUCTaMU

Tema 9. OcHOBBI paboTHI ¢ MOJENSIMHE (2 4.)

OcHOBBI paboOThI ¢ MOZIETSIMU 3allUTa IPOEKTOB

Moayas 2. Cuctemsbl AuHaMu4Yeckoil MmaTtemaTuku. Maxima, Scilab (18 4.)

Tema 10. O630p cuctem TUHAMHUYECKONH MaTeMaTUKH (2 4.)

O0630p cucteM JWHAMHYECKOW MaTeMaTHKH VMCTOpHs BO3HUKHOBEHHUS M PAa3BUTUS CHCTEM
JUHAMHYECKON MaTeMaTUKH

Tema 11. O630p cucrem quHAMUYECKON anreOps (2 4.)

O630p cucrtem guHamuueckod anreOpel  CocTaBlieHHE  CPAaBHHUTEIBHOW  TaOJHIIBI
BO3MOXXHOCTEHl NPOrpaMMHBIX IPOAYKTOB M OHJAlH CEpBUCOB JIeMOHCTpalMOHHBIE MPUMEpPHI
BO3MOJKHOCTEH CUCTEM JUHAMUYECKOMN anreOpsl

Tema 12. O630p cucrem quHAMUYECKON TeomeTpuu (2 4.)

00630p cuctem nuHaMuYeckoi reomeTpur CoCTaBICHUE CPABHUTEIHHON TaOIUIBI MPOTPaMM



Y OHJIAMH cepBHUCcOB PaboTa ¢ 1eMOHCTpaIlMOHHBIMH MOJIEISIMU

Tema 13. OcHOBBI pabOTHI B crcTeMe AMHaMHUYecKoi reomerpun Geogebra (2 4.)

OcHOBBI paboTHl B cHCTeME AMHAMHUYecKoi reomerpuu (Geogebra IlaHenmn WHCTPYMEHTOB
[TosnotHa CAS BO3MOKHOCTH CUCTEMBI

Tema 14. Tema 14 (2 4.)

MogpenupoBanre B Maxima BreimonmHeHne OCHOBHBIX pacueToB IlakeTsl pacmmpeHuit
OpakTayibl

Tewma 15. Tema 15 (2 4.)

IToctpoenne mopmeneit B Scilab MMuranmonnoe mopenupoBanue Pabora ¢ mpoctedmmmu
MozeisiMu B Scicos ( Xcos)

Tema 16. O61auHbIe TEXHOJIOTHH B MOACIUPOBAHUH (2 U.)

OO6nauHble TEXHOJIOTHH B MOJICTUPOBAHIH AHAJIN3 00JIaYHBIX CEPBHUCOB

Tewma 17. 3amura npoexToB (2 4.)

3amuTa NpoeKTOB

Tema 18. KonTponbsHas arrectanms (2 4.)

KonTponbnas padora

6. IlepeyeHbp y4eOHO-MeTOAMYECKOro o0ecnmeYyeHHsl AJIsl CAMOCTOSTENBbHON PadoThI
00y4arouUXCcs M0 JUCHUILIHHE (MOTYJII0)

6.1 Bonpoce! u 3aaHust VIS CAMOCTOSITEJIbHOM PadoThI

Cenbmoii cemectp (54 u.)

Mogayas 1. Cuctembl fuHamudeckoit matematuku. MathCAD (28 4.)

Bun CPC: *BrinonHenue npoekToB U 3a/laHUui TTOMCKOBO-MCCIIEA0BATEIHCKOTO XapaKkTepa

[Ipoekr "MopnenupoBaHue 0pU PEUICHUM TE€OMETPUYECKMX 3ahady ¢ npumeHeHuem 1C
MaremaTruyeckuii KOHCTPYKTOP"

Mogayas 2. Cuctembl AUHAMUYecKoil MaTemaTuku. Maxima, Scilab (26 4.)

Bun CPC: *BrinonHenue npoekToB U 3a/laHUi TTOMCKOBO-MCCIEA0BATEIHCKOTO XapaKkTepa

[Ipoektr "MopenupoBanue MpH pelIeHWH 3anad Kypca aireOpbl M Hayal aHajau3a C
npuMeHeHneM Maxima, Scilab

7. TemaTuka KypcoBbIX padoT(IIPOEKTOB)
KypcoBbie paboThI (IPOEKTHI) MO0 AUCHUTUIMHE HE TPEyCMOTPEHBI.

8. OneHoyHsbIe cpeacTBa I NPOMEKYTOYHON aTTeCTalMU
8.1. Komnerenuuu u 3tanbl GopMHUPOBaHHUS

Koppr komnerennmi Oransl popMHpOBaHUS
Kypc, ®dopma Mopynu ( pa3aesnsl) TUCIUATITAHBI
CEMECTP | KOHTPOJISI

[1K-1 4 xypc, 3auer Monynb 1: Cuctembl JUHAMMYECKON MaTEMaTUKH.
CenpMoit MathCAD.
cemMecTp

[1K-4 4 xypc, 3auer Monynb 2: Cuctembl JUHAMUUYECKON MaTEMaTUKH.
Cenpmoii Maxima, Scilab.
cemMecTp

Caenenust 00 MHBIX IUCHUIUIMHAX, YYACTBYIOUIMX B (DOPMHUPOBAHUH JJAHHBIX KOMIIETEHLIUHI:

Kowmmerenrus [1K-1 dopmupyercs B mpoliecce u3yueHus: AUCIUILINH:

3D wmopenupoBanue, Anrebpa, AJNTOPUTMHUYECKHA TOAXOA B OOyYEHHHM MaTeMaTHKe,
AHaIUTUYECKUE BBEIUYUCIEHUS B CHUCTEMAaX KOMHBIOTCpHOfI MaTE€MAaTUKU, AHamuTHuecKue METOAbI
HCCIE0OBaHUS TEOMETPUUYECKUX 00BEKTOB, BBOAHBIN Kypc MaTeMaTHku, BeKTOpHO-KOOpIMHATHBIN
METO/]I PELIEHUS] TEOMETPUUECKUX 3a1a4, Busyanuzauusa n anumanus B 3D penakropax, BHeypounas
NesTeNIbHOCTh yyamuxcsi no uHpopmaruke, BocnuratenbHas pabora B oOydyeHHH MaTeMaTHKE,
BbruncnuTenbHbId 9KCIEPUMEHT B CBOOOJHBIX Cpelax HporpaMMUpOBaHus, [ eomeTpuueckue u
¢bu3nueckue MPUIOKEHUs] OINpeAeNeHHOro HHTerpana, l'eomerpus, 3ajauu ¢ mapaMmeTrpamu U
METOABl MX peuleHus, 3amura WHPOPMALUMU B KOMIIBIOTEPHBIX CeTAX, VIMuUTanuoHHOE



MojenupoBaHue, MHTerpanus anredpandeckoro M TEOMETPUYECKOTO METOJ0B B OOy4YeHUH
MaTemaThke, HTepakTUBHBIE TEXHOJOTHMH OOydYeHUsT MareMaThke, VIHTepHeT-TeXHOJIOTHH,
Nudopmanmonnas 0€30macHOCTh B o0pa3oBaHuH, HNudopmarnmonnsie CUCTEMBI,
HccnenoBaTenbckas U MPOEKTHAs JESITEIBHOCTh B OOyYeHHHM MaTeMaTHke, VcciemoBaTenbckas u
MPOEKTHAs JEATENBHOCTh Yywamuxcsi 1no uHpopmatuke, Vcropuueckuii moaxoxa B 0OydeHUU
MatemaTtnke, KoMOMHATOpHBIE KOHCTPYKIIMU W Mpou3BoAsANMe (yHKIUH, KOMIETEeHTHOCTHBIN
noaxon B oOydeHuun marematuke, KowmmbiotepHas anre6pa, KommbroTepHas rpaduxa,
Komnbrotrepnoe  momenupoBanue, KommnbiotepHsie cetn, Kpunrorpadguueckue  OCHOBBI
OesomacHocTH, MareMaTuyeckue  METOJIbl  OOpabOTKM  SKCIEPUMEHTAIBHBIX  JIaHHBIX,
Maremarnueckuii aHanmu3, MaremaTudeckoe MoJeIrupoBanue, Meroauka o0yueHus: HHPOPMaATHKE,
Metonuka o0yuyeHuss mMaTematuke, Meroauka oOOydeHHUs YydYaluxcs HECTaHJapTHBIM METOJam
pelleHnsT MaTreMaTHYeCKUX 3aj1ad, Meroguka NOArOTOBKM K TOCYIJApCTBEHHOM HWTOIrOBOM
aTTecTalMu MO MareMmaruke, Metomonorusi o0yueHusi mMareMaTuke, MeToabl aKCMOMAaTUYECKOTO
MOCTPOCHHSI aNreOpanveckux cucteM, MeToAbl peleHHus 3a1ad TOCYAapCTBEHHOW HTOTOBOM
aTTecTalldd IO MareMaTuke, Meronabl pemieHus 3aaad 1o wuHpopmaTthke, MeToapl peuieHuUs
TPAHCIIEH/ICHTHBIX ypaBHEHUM, HEPABEHCTB M HX CcHUCTeM, MojaenupoBaHue B CHCTEMax
JUHAMHYECKON MaTeMmaTHKu, HecTanmapTHble METONbI pelieHHs mMaTeMaThueckux 3anad, OOmras
TEOpHUsl JIMHEHHBIX OINEpPaTOpoOB W €€ MPUIIOKEHHE K PEHICHUI0 TeOMETPUYECKUX 3ajad,
OnTtumuzanusi U NpoJaBHKEHHE caiiToB, OCOOEHHOCTH MOATOTOBKH K €IUHOMY T'OCYJIapCTBEHHOMY
9K3aMEHy MO0 MareMartuke Ha 0a30BoM ypoBHe, [IpakTukyM 1Mo MHGOPMAIIMOHHBIM TEXHOJOTHUSM,
[Ipumenenue cucTeM JAMHAMHUYECKOM MaTreMaTuku B oOpaszoBanuu, [IporpammupoBanue,
[IpoekTupoBanue B CcHUCTEMax aBTOMATU3MPOBAHHOIO MpPOEKTUpoBaHUs, I[IpoekTupoBanue
nH(popManoOHHO-00pa3oBaTeNbHOM cpenbl, Pa3paboTka HMHTEPaKTUBHOTO Yy4eOHOTO KOHTEHTA,
Pazpabotka npunoxxenuit B Microsoft Visual Studio, PazpaGotka 31meKTpoHHBIX 00pa30BaTEIbHBIX
PECYpPCOB M METOAMKA HUX OlLEHKH, Peanuzanus MNOpHUKIAJHON HANpaBICHHOCTH B O0Oy4eHUU
MareMaTtuke, PernieHue reoMeTpudecKux 3a7ad CpeACTBAMU KOMIIBIOTEPHOTO MOJICIUPOBAHMS,
Pemrenne 3amay OCHOBHOrO TrOCYJapCTBEHHOTO HK3aMEHa IO Maremarhke, PemeHue 3amad mo
kpunrorpaduu, Pemenue 3amad MoOBHIIIEHHOTO YPOBHS CJIOKHOCTH 1O anreOpe, Pemenue 3amgau
MOBBIIIEHHOTO YPOBHA CIOXXHOCTU MO TIeoMeTpuH, PemeHue 3amay MOBBIIIEHHOTO YPOBHSA
CIIO)KHOCTH IO TEOPUU BEpOSITHOCTEH, PerieHne onuMnuagHelx 3a1ad 1no uHpopmaruke, Pemenue
MpUKIaAHBIX 3adad uHpopmatuku, CBOOOJHOE MporpaMMHOE obOecreueHue B 00pa30BaHUU,
CBoOoaHBIE MHCTPYMEHTAJIbHBIE CUCTEMBI, CUCTEMBI KOMIBIOTEpHON MaTemaTuku, COBpEeMEHHBIC
CpeICTBa OLIEHWBaHUS Pe3yIbTaTOB 00ydeHusi, COBpeMEHHbIE TEXHOJIOTUN B 00y4YeHUN MaTeMaTHKe,
CoBpemMenHbiit ypok uH(popmaTuku, COBpEeMEHHBI YpPOK MaTe€MaTHUKH, TeOopeTHUYeCKHE OCHOBBI
nHpopMaTuku, TeXHOIOTUN AOMOIHEHHOW W BUPTYaIbHON peanbHOCTH, TeXHOIOTHH Pa3pabOTKH
MOOWIBHBIX TPWIOKEHUH, TEeXHONIOTHYeCKUH TOAX0J B OOyUYeHMHM MaTeMaThke, TeXHOJIorus
o0ydeHHsT MaTeMaTH4YeCKUM J0Ka3aTellbcTBaM B IIKONE, TeXHONOrus OOyuYeHHUs YYalluxcs
PEIICHUI0 MaTeMaTHYEeCKUX 3a7ad, TeXHOJOorusi paboThl ¢ TeopeMol B OOy4YeHHMHM MaTeMaTHKe,
Texnomorus pa3paboTKM W METOAUKA MPOBEAEHUS DJIIEKTUBHBIX KYpPCOB 10 MAaTeMaTHKE,
TexHonmorus yKpymHEHHUS NUIAKTHYECKUX €IWHUIl B OOy4eHHUH maremaThke, DOpMbI U METOMIbI
paboThl ¢ OJlapeHHBIMU ACTbMH, YHCICHHBIE METOJIbI, DKCTPEMANbHBIE 337]a4i B IIKOJIEHOM Kypce
MaTeMaTUKH, DJIeMEHTapHas MaTeMaTHKa, JJEMEHThl KOHCTPYKTHBHOW T€OMETPUU B IIKOJIHHOM
Kypce MaTeMaTHKH, DJIEMEHTHl MaTeMaTHYeCKOro aHallM3a B KOMIUIEKCHON 001acT, DJIeMEHTHI
(GYHKIIMOHATIBHOTO aHAJIH3a.

Komnerennus [TK-4 hopmupyercst B mporiecce U3yueHus TUCHUTIINH:

3D monenupoBaHue, AHATUTUYECKAE BBIYUCICHUS B CUCTEMAX KOMIIBIOTEPHOM MAaTEMaTHKH,
BekTopHO-KOOpAMHATHBIA METOJ PEILICHUs] TEOMETPUUECKUX 3a/1a4, Busyanuzanus u anumanus B 3D
penakropax, BocnurarenpHas pabotra B 0Oy4eHHH MaTeMaTUKe, BBIUUCIUTENBHBIA IKCIIEPUMEHT B
CBOOOMHBIX CpefJax MPOTrpaMMHPOBAHMS, 3amuTa HWHPOPMAIMM B KOMIIBIOTEPHBIX CETSX,
HNmuTanmonnoe monenupoBaHue, MHterpauus anreOpandyeckoro M reOMETPUYECKOr0 METOJOB B
oOydyeHnn MaremaTuke, VIHTepakTHBHBIE TEXHOJOTMH OO0y4YeHUs MaTemaruke, VIHTepHET-
texHosioruu, HMudopmarmonHas Oe3omacHOCT, B oOpazoBaHuu, HWH(MOpMAIMOHHBIE CHCTEMBI,
HccnenoBarensckas M MPOEKTHAS ACSITETLHOCTh B 00ydeHnHn MaTematuke, KommnbioTepHas rpaduka,
KommprorepHoe  mopenupoBanue, Kommerotepubie cetn, Kpunrorpadguueckue  OCHOBBI
6e3omacHocTH, MaremaTuueckoe MojenupoBaHue, Meroauka oOyueHust nHpopmaruke, Meroanka
o0yueHus: nHpopmaTuke B MpodHUIBHBIX Kjaccax, Meroauka oOydeHUss MareMaTthke, MeToauka



o0ydeHHs YydYalluxcsi HECTaHJIApPTHBIM METOJaM pEeIIeHUs MaTeMaTH4YecKuX 3aaad, MeTtoauka
MOJATOTOBKM K TOCYJapCTBEHHOW HTOTOBOM aTTecTAalMM MO0 MaTeMaTHKe, MeToauKa MOJrOTOBKU
yyalmxcs K TOCyJapCTBEHHON UTOTOBOM aTTecTallud 1o uHpopMaTHKe, MeToaunka peieHus 3aaad
MOBBIIIEHHON TPYIHOCTH 1O MH(pOpMaTHKe, MeToabl peleHus 3a1a4 roCyJapCTBEHHON HMTOTOBOM
aTTecTalldd IO MareMatuke, MeToasl pemieHus 3anad 1no uHbopMatuke, MeTolbl perieHus
TPAaHCICHJICHTHbIX ypaBHEHHWH, HEPABEHCTB W MX CHCTeM, MoJAeInpoBaHWe B CHCTEMax
JTUHAMHYECKOM MaremMaTukd, HectanmapTHble MeTOIbl peIIEHUS MaTeMaTHYecKUX 3ajad,
OnTtuMuzanusi W TPOABWKEHHE caiiToB, [IpuMeHeHuwe cucTeM IUHAMUYECKOH MaTeMaTHKH B
oOpazoBanuu, IIporpammupoBanue, IIpoekTMpoBaHue B CUCTEMaxX AaBTOMAaTU3MPOBAHHOIO
npoekTupoBanus, llpoektupoBanue wuH(pOpMAIIOHHO-00pa3oBaTeNnbHOW — cpeasl, Pa3paboTka
WHTEPAaKTUBHOTO Y4eOHOro KOHTeHTa, Pa3paborka mnpunoxxkenuii B Microsoft Visual Studio,
PazpaboTka »IIeKTpOHHBIX O00pa30BaTENBHBIX PECYpCOB W METOJMKA WX OIECHKH, Pemenue
FEOMETPUUECKUX 3aJad CpEeACTBAMH KOMIIBIOTEPHOTO MoOjJeIupoBaHusi, Pemenune 3amgau 1o
kpunrorpaduu, Pemenue 3amad MOBBIIIEHHOTO YPOBHSI CIIOKHOCTH 1Mo anreOpe, Pemenue 3amau
MOBBILICHHOT'O YPOBHS CIOKHOCTH T0 FreoMeTpuH, PelieHne 3a1a4 NOBBIIIIEHHOTO YPOBHS CIIOKHOCTH
10 TEOPHH BEPOSTHOCTEH, Pemenne onmmmnuamaex 3a1ad nmo nHpopmaruke, Pemenne mpukiaaHbIx
3agau  uH(popmatuku, CBoOOgHOE mporpaMMHOe obecriedueHne B oOpasoBaHuu, (CBOOOIHBIC
UHCTPYMEHTAJIbHBIE cuCTeMbl, CHCTEMBI KOMITBIOTEPHOW MaTeMaTuku, COBpEMEHHBIE TEXHOJIOTHH B
oOyuenun matemaruke, COBpeMEHHBIH YPOK MaTeMaTuku, TeopeTnuecKkue OCHOBBI MH(MOPMATUKH,
TexHOJOTHH TOTIOIHEHHOM W BUPTYaJbHOM pPEaNbHOCTH, TeXHOJOrHHM pa3pabOTKU MOOMIBHBIX
npunoxkeHuid, TexHomorus pa3pabOTKM U METOJUKA IMPOBENEHUS JJIEKTHUBHBIX KypCOB IO
uHpopmatuke, TexHONOTHS pPa3pabOTKM W METOAMKA NPOBENEHUS DIICKTUBHBIX KYypCOB TIO
MaTematuke, UucieHHbIe METOIBI.

8.2. [loka3aresiu 1 KPpUTEPUHN OLIEHUBAHMSI KOMIIETEHIM i, NIKAJIbI OLlEeHUBAHMSI

B pamkax wu3yyaeMoll AMCUMIUIMHBI CTYAEHT JIEMOHCTPUPYET YPOBHU OBJIQJICHUS
KOMIIETEHIUSIMHU:

I1oBBIIIEHHBIN YPOBEHB:

3HAET U MIOHUMAET TEOPETUUECKOE COAEPKAHUE NUCLMIIIINHBL, TBOPUYECKH HCIIONB3YET PECYPCHI
(TeXHOJIOTUH, CpPEeACTBa) JUIsl peuleHHs] NpoecCHOHANbHBIX 3ajad; BIAJECeT HaBbIKAMU pELIECHUs
IIPAKTUYECKUX 3a7ad.

ba30BbIil yPOBEHB:

3HaeT U TOHHMMAeT TEOPETHUYECKOe COJEp)KaHHe; B JOCTATOUYHOW CTENeHH C(HOpPMUPOBAHBI
YMEHHUSI TPUMEHATh Ha IMpaKTUKE W MEpPeHOCUTb M3 OJHOM HayyHOW o00JlacTd B JpYrylo
TEOPETUYECKHE 3HAHMSA; YMEHHS M HaBBIKM JEMOHCTPUPYIOTCA B Y4YeOHOW M TpakTHYECKOH
JESTEIbHOCTH; MMEET HAaBBbIKM OLEHUBAHUS COOCTBEHHBIX JOCTHKEHHUH; YMEET ONpeleNsTh
npo0IeMbl 1 TOTPeOHOCTH B KOHKPETHOM 001acTi MpodeccHoHaNbHOM NesITeTbHOCTH.

IToporoBslif ypOBEHb:

MOHUMAeT TEOPETUYECKOe COJIepKaHHe; MMeeT NpeiACTaBlIeHue O mpolieMax, mpolieccax,
SBJICHUSX; 3HAKOM C TEPMHUHOJIOTHEH, CYIIHOCTHIO, XapaKTEPUCTHKAMH HU3Yy4YaeMbIX SBJICHMIA;
JEMOHCTPUPYET TIPAKTUYECKHUE YMEHUS NPUMEHEHUs 3HAHUW B KOHKDPETHBIX CHUTYyalMsIX
npoheccuoHaTbHON NeSTENbHOCTH.

YpoBeHb HUXKE ITOPOrOBOIO:

JIEMOHCTPUPYET CTYAEHT, OOHApyXMBIIMKA mNpoOensl B 3HAHUAX OCHOBHOTO Y4eOHO-
IPOrpaMMHOT0  MaTepuala, JOMYCKAIoIUi  MPUHIUNHAIbHBIE OIIMOKM B  BBHINOJHEHHUU
IPeIyCMOTPEHHBIX IPOTPaMMOil 3a1aHUH, HE CIIOCOOHBIN MPOIOIKUTE 00yUYeHHE MU MPUCTYIIUTH K
npoecCHOHANbHOM JESITeNTbHOCTH 10 OKOHYaHMM By3a 0€3 [OMOJHUTENbHBIX 3aHATHI IO
COOTBETCTBYIOIIEH AUCIMILIMHE.

YpoBeHb [Ixana oneHUBaHUs I IPOMEKYTOUYHON [[Tkana oneHMBaHUs
c(hopMUPOBAHHOCTH aTTecTaluu o bPC
KOMIIETECHIINU DK3aMeH 3auer
(mudpepeHupoBaHHbIHI
3a4er)
[ToBbITIICHHBIIH S (OTJIMYHO) 3a4TEHO 90 — 100%
ba3oBbrit 4 (xoporo) 3a4TEHO 76 — 89%
[Toporogsrii 3 (YIOBJIETBOPUTEIHHO) 3a4TEHO 60 — 75%




[Hike moporosoro 2 (seynmoBnerBopuTensHO)  |He3auTeHO Hixe 60%

Kputepuu onieHKH 3HAHUI CTYJIEHTOB MO TUCIUATIIINHE

OrneHka Tloka3zarenu
3auTeHO CTyJIeHT 3HAaeT: OCHOBHBIC MIOHATHS U3y4aeMOU MPEAMETHOM 00JIaCcTH.
JleMOHCTpHUpYET YMEHHE peaTn30BbIBaTh U3yUEHHbIE TEXHOJIO0THU. Bianeer
TepMuHOOruei. OTBET JIOTHYEH M MMOCIEA0BATENICH, OTIMYASTCS TITyOMHOM
1 TIOJIHOTOM PAaCKPBITUSI TEMBI, BBIBOJIbI IOKA3aTEIbHBI.
HesaureHo CTyJeHT JEMOHCTPUPYET HE3HAHNE OCHOBHOTO COJICPXKAHUS JUCIIUIUIMHBL,
0OHapyKMBask CyIIECTBEHHBIC MPOOEIIBI B 3HAHUIX Y4eOHOT0 MaTepuana,
Oy CKaeT MPUHIIUITHATBHBIC OMIHMOKY B BHITTOJIHEHUH MPEJIaracéMbIX
3aJIaHNI; 3aTPYIHSACTCS JIEIaTh BHIBOJIBI M OTBEUATh HA JOTIOJHUTEIbHBIC
BOITPOCHI TPENO/1aBATEIIS.

8.3. Bonipocel, 3a1aHus TEKYLIEr0 KOHTPOJIsI

Monynb 1: Cucremsl quHamudeckoi maremaruku. MathCAD

[TK-1 roTOBHOCTBIO pEaI30BHIBATH 00pa30BaTEIbHbIC MPOTPAMMBI IO YUYEOHBIM MpEAMETaM B
COOTBETCTBUU C TPpeOOBaHUSAMHU 00pa30BaTENIbHbBIX CTAHIaPTOB

1. CpaBHHUTE aHATUTUYECKHUE BO3MOKHOCTH CHCTEMbI JMHAMUYECKON MATEeMAaTUKH M YKaKUTE
Han0oJiee ONTUMAIBLHBIN BapUAHT JJIs1 MOJICTUPOBAHUS

Moaynab 2: CucteMbl IMHAMUYECKON MaTemMaTuku. Maxima, Scilab

[TK-4 ciocOOHOCTBIO MCIOJIB30BAaTh BO3MOXHOCTH 00pa30BaTECIIbHON CPeIbl JUIS JTOCTHXKEHUS
JUYHOCTHBIX, METANPEAMETHBIX U IMPEAMETHBIX pPe3yibTaTOB OOyueHHUS U OOEeCHeueHHs KadecTBa
y4eOHO-BOCITUTATEIHLHOTO MPOIECCa CPEICTBAMH MIPETIOIaBAEMbBIX YUEOHBIX MTPEIMETOB

1. CocTtaBbTe (pparMeHT ypoKa ¢ UCIOIb30BaHMEM Mozenu B Maxima

8.4. Bonnpochl NpoMe:XKyTOYHOI aTTeCTANMHA

Ceabmoii cemectp (3auer, [IK-1, ITK-4)

1. HazoBuTE OCHOBHYIO KOMaH]y, IpeIHA3HAUECHHYO /Ui TOCTPOEHHUSI IByMEPHBIX Ipa)uKOB B
cucreme Maxima. [IpuBenure npumepsl.

2. Kakoii Mmaremaruyeckuii OOBEKT TMOdydaeTcss B  pe3yidbTare HMHTETPUPOBAHUSA
TG depeHIMaTBEHOTO YPaBHEHHsI BTOPOTO MOPAIKA.

3. Ilosicaute TepMuH «MoaenupoBanuey. [Ipuseaure npumeps MOAEIUPOBaHHS TTOBEPXHOCTEN
B MathCAD

4. Kakue TUIBI JaHHBIX ONpejeseHbl B cucTeMe Maxima W B 4eM 3aKJIo4aeTcs crenuduxa
BBOJIa JAHHBIX KaX/10r0 THUHa?

5. HazoBuTte oCHOBHYIO yHKIHIO cucTeMbl Maxima, M3 KakuX OCHOBHBIX 3JIEMEHTOB COCTOUT
KOMaHaHoe oKHO cucteM MatLab, Scilab?

6. Kakue maru Heo6X0IMMO BBIITOJIHUTb, YTOOBI MOTYYUTh TPEXMEPHOE H300paxkeHne?

7. Kakue BuAbl MaTeMaTHYECKHX Mojeneld Hauboyiee aIdKBaTHBI JUIsI MOJETUPOBAHUS
peanbHbIX npoueccos? [IpuBeante npumepsl

8. YKaxuTe OCHOBHBIEC ATAlbl PA3BUTHS CUCTEM JIMHAMHUPUECKONH MAaTeMAaTUKH U NPUBEIUTE
OCHOBHBIE XapaKTEpUCTUKU CUCTEM Ha Ka)J0M 3Tarle

9. IlepeuncnuTe KOHCTPYKTHBHBIEC, HCCIEAOBATEIbCKUE M BBIYMCIUTENIbHbIE BO3MOXKHOCTU
CUCTEM JuHaMHU4ecKkoi maTematuku. [IpuBeaure npumepsl

10. TIpoxoMMEHTHpPYWTE BO3MOJKHBIE HAIIPaBICHHUsS pPa3BUTUSA CHUCTEM JUHAMHYECKOMN
MaTeMaTUKHU

11. [IpoBeauTe aHanu3 NporpaMMHBIX PoAyKTOB pupmsl 1C 11 06pa3oBaHus

12. Ilpoananu3upyiTe BO3MOXKHOCTH CHUCTEM JTUHAMHYECKOW MAaTeMaTUKU MO OO0YYEHHIO
IIOMCKY pEIIECHUs 3a]a4, JOKa3aTelbCTBY TEOPEM, OpPraHU3allUU HCCIIENOBATEIbCKON M MPOEKTHOU
JESATEIIBHOCTH

13. IlpopemoHcTpupyiiTe Ha mpumepax Mmonenu B cuctemax MathCAD, Maxima, MatLab,
Mathematica

14. PackpoiiTe OCHOBHBIE ITOATOTOBKH YYAIUXCS K U3yUYEHUIO MATEMAaTUKH C UCIOJIb30BAHUEM
CHUCTEM JUHAMUYECKONW MaTEMaTHKU

15. Ykaxute cBOOOIHBIC TPOTPAMMHBIE TIPOIYKTHI, B KOTOPBIX pPEaIn30BaHO MOJICTUPOBAHHE C



rpaduuecKuMy MOCTPOCHUSIMH

16. CocraBbTe 3amauu JUIsl NIOCTPOECHMSI MX PELIEHUN B IpOrpaMMHBIX npoaykrax "JKusas
reometpus", GeoGebra

17. IIpowimtocTpupyTe UCIOIB30BAHUS OHJIAMH-CEPBUCOB OCHOBHBIX CHUCTEM JMHAMUYECKON
MaTeMaTUKH

18. [IpoaeMoHCTpHUpYIiTE HA TPUMEPAX OCHOBHBIC OTiIHuus cucteM Maxima u MathCAD

19. IlpuBeauTe OCHOBHBIE AITOPUTMBI MoydyeHUs 3D Mojenell B cucTeMax KOMITbIOTEpHOM
MaTeMaTUKU

20. TlpuBeauTe OCHOBHBIE AITOPUTMBI MOJYYEHHS MOJENeH Ha IUIOCKOCTH B CHCTEMax
IUHAMHUYECKOU MaT€MaTUKU

8.5. Meroanueckue Marepuajbl, ONpeaesiiOliMe MNPOUEIYPbl OLEHUBAHUS 3HAHMH,
YMeHHil, HABBIKOB M (WJIH) ONbITA JeATEJbHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl ()OPMHUPOBAHUS
KOMIIeTeHIM i

[TpomexxyTouHast aTTecTalus MPoBOAUTCS B (hopme 3auera

3ayer MO3BOJIAET OIECHUTH CHOPMHPOBAHHOCTH KOMIIETECHIMH, TEOPETHYECKYIO IOATOTOBKY
CTYJI€HTA, €r0 CIOCOOHOCTH K TBOPYECKOMY MBIIIJICHHIO, TOTOBHOCTH K MPAKTUYECKON JeSTEIbHOCTH,
PHOOPETEHHBIC HABBIKM CAMOCTOSITEIILHOW PabOThI, YMEHUE CHHTE3UPOBATH MOJMyUYCHHBIC 3HAHUS U
MPUMEHSITh UX MPU PEUICHUH MPAKTUYECKUX 3a]1a4.

[Ipu Ga/mTbHO-PEHTHHTOBOM KOHTPOJIC 3HAHWM HMTOTOBAas OIICHKA BBICTABISICTCS C yYETOM
HaOpaHHOW CyMMBbI OaJIIOB.

Y CTHBIN OTBET Ha 3a4eTe

Jns omneHku cPOpMHUPOBAHHOCTH KOMIIETEHLIMU TIOCPEACTBOM cobecenoBaHusl (yCTHOTO
OTBETA) CTYJIEHTY NpEeABApUTENIbHO IpeAIaraeTcsi NepeyeHb BOMPOCOB UM KOMIUIEKCHBIX 3aJaHUM,
MPEIoNiaralollluX yMEHHE OPUEHTUPOBAThCS B MpolOiieMe, 3HAHWE TEOPETHUYECKOTO Marepuana,
YMEHHUS MPUMEHATH €ro B MPAKTUUECKONW MPOQPECCHOHAILHON ACSATEIHHOCTH, BIAJCHIUE HABBIKAMU U
MIpUEMaMU BBITIOJIHEHUS IPAKTUYECKUX 3aJaHU.

[Ipu oneHKe MAOCTMXKEHUH CTYJEHTOB HeoOXoauMmo oOpamark oco0oe BHHMaHUE Ha: —
YCBOEHUE NPOrpaMMHOr0 Marepuaja; — YMEHUE u3JaraTb MPOrPaMMHBIA MaTepHal Hay4YHbIM
S3BIKOM; — YMEHHUE CBS3bIBaTh TEOPHUIO C NPAKTUKOW; — YMEHHE OTBEYaTh Ha BHJIOM3MEHEHHOE
3a/laHue; — BJIaJICHUE HAaBBIKAMU TMOWCKA, CHCTEMAaTU3allMd HEOOXOAUMBIX HUCTOUYHUKOB JIUTEPATYPHI
Mo M3ydaeMo# mpobiieMe; — yMeHUEe OOOCHOBBIBATH MPUHSTHIC PEIICHHS; — BJIaJICHUE HABBIKAMH U
MpUEMaMU BBINIOJHEHUS MPAKTUUECKUX 3aIaHUi; — YMEHHUE MOJKPEIUIATh OTBET WILIIOCTPATUBHBIM
MaTepuaioM.

9. [lepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM y4eOHOM JIUTEPATyphI

OcHoBHasi IMTepaTypa

1. Bo3necenckas, H. B. Pemenue 3aga4 ¢ MOMOILIBIO CUCTEM KOMITBIOTEPHOW MATEMATHKH :
nabopatopHsbIif npaktiukyM o MathCad / H. B. Bosznecenckas, C. U. Ilponenko ; Mopaos. roc. nex.
WH-T. — 2-€ U311, mepepad. u gom. — Capanck, 2015. — 115 c.

2. WnrepaktuBHble cuctembl Scilab, Matlab, Mathcad [DnexktponHnslii pecypc]| : yueOHOe
nocobue / . E. IInemunckasa, A. H. Turos, E. P. baneprnunosa, C. U. JlyeB ; MunucrepctBo
oOpazoBanuss W Hayku Poccum, DenepanbHOe TOCYIapCTBEHHOE OIOJKETHOE 00pa3oBaTeNbHOE
yupeXJeHue  BbICIIEro  npodeccuoHanbHOro  oOpasoBanusi — «KazaHCKuM — HalMOHAIBHBIN
MCCIIEI0BATENIbCKUI TEXHOJIIOrMYeCKni yHuBepcuTeT». — Kaszans : M3marensctBo KHUTY, 2014. —
195 ¢. — Pexxum nmoctyna : http://biblioclub.ru/index.php?page=book&id=428781

3. Kopmumunpsina, T. B. MHTerpupoBaHHble CHUCTEMBbl KOMIIBIOTEPHON MaTeMaTHKH : y4el.
[Tocobue msa GakanaspoB / T. B. Kopmunuueina, M. A. Kokopesa ; Mopnos. I'oc. Ilen. UH-T. —
Capanck, 2014. — 197 c.

4. Ynukapes, E. A. Komnberorepnas marematuka ¢ Maxima [DnekTpoHHBI pecypc] / E. A.
UwnukapeB. — 2-e us., ucnp. — M. : HanmonaneHsiid OTkpeITEI YHUBEpcuteT «MHTYUT», 2016. —
459 c. — Pexxum noctyma : http://biblioclub.ru/index.php?page=book&id=428974

JlonoiHUTEILHAS JIUTEpPaTypa

1. Kpoxun, A. JI. IIpuHIuOBEl U TEXHOJIOTWSI MAaTEMaTHUYECKON BHU3YyalIU3aluu [DJIEKTPOHHBIN
pecypce] : yuebHoe mocobue / A. JI. Kpoxun ; MunuctepcTBo 00pa3oBaHus W Hayku Poccuiickoit
Oeneparun, Ypanbckuil QenepanbHblil yHHBepcuTeT uMeHH nepBoro Ilpesumenta Poccum b. H.
Enpruna. — ExarepunOypr : MsnmarensctBo Ypanbckoro yHuBepcuteta, 2014. — 139 ¢. — Pexum



nocryma : http: //biblioclub.ru/index.php?page=book&id=276282

2. CenoB, E. C. OcHoBbl paboThl B cuCTeMe KOMIbIOTepHOW anreOpsl Mathematica
[Onexktponnbiii pecype] / E. C. CemoB. — 2-¢ usn., ucnp. — M. : HanuonanbHbIi OTKpBITHINA
VYuupepcurer  «MHTYUT», 2016. - 402 c¢. — Pexum  gocryma :  http:
//biblioclub.ru/index.php?page=book&id=429169

10. Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM ceTH « UHTEepHET»

1. http://school-collection.edu.ru - Enunas xosmrekius I[ludpoBbix OOpa3oBaTebHBIX
[DnekTponHbIl pecypc] / Meroaudeckue Marepuaibl, MPOrpaMMHBIC CpEIACTBA I y4eOHOMH
JeSITEIbHOCTH U OPTaHU3alUU Y

2. http://www.edu.ru - Poccuiickoe obpazoBanue. DenepaibHblii mopTan [DIEKTPOHHBINA
pecypc]. — M. : ®I'AY I'HUU UTT «Mudopmukay. — Pexxum nocryna: http://www.edu.ru/

3. http://school-collection.edu.ru - Enmunas xomrekuus Iludposeix OOpa3oBaTelbHBIX
[OnexTpoHHbIii pecypc] / Meronuueckue MarepHaibl, MPOTPaMMHBIE CPEACTBA JUIA y4eOHOM
JESITeIbBHOCTH

4. http://www.intuit.ru -  HuTtepHer-YuuBepcurer Mudopmanmonnsix — TexHomorui
[DnexTpoHHbIi pecypc] / becruatHbie yueOHbIe Kypchl IO HH(GOPMALMOHHBIM TEXHOIOTUAM. — M. :
HOY «<MHTYUT»

11. MeToauyeckue yKazaHusi 00y4ar0mUMCs 10 OCBOECHUIO JUCHMILIMHBI (MOXYJIs1)
[Ipu ocBoeHMM MaTepuana JUCIHUTUIMHBI HEOOXOIUMO:
— CIIAHUPOBATH U PACIIPENICTUTh BpeMs, HEOOXOANUMOE JJIsl U3YUCHUS JUCIUILTUHBL;
— KOHKPETU3UPOBATh JJIsl ce0sl TUTaH U3YyYCHHS MaTepuana;
— O3HAKOMHUTHCA C 00BEMOM U XapaKTepOM BHEAyAUTOPHON CaMOCTOSITENbHOW pabOThI AJis
MTOJIHOLIEHHOT'O OCBOCHUS KKI0M U3 TEM AUCITUTUIMHBI.
Cuenapuii U3y4eHus Kypca:
— TIpopaboTaiTe KKy TeMy 10 MpeJiaraeMoMy HUXKE allTOPUTMY JICHCTBUM;
— U3y4YMB BECh MaTepHall, BBIIOJHUTE HUTOTOBBII TECT, KOTOPBIA MPOAEMOHCTPUPYET
TOTOBHOCTb K CJIaye 3a4yeTa.
Anroput™ paboThI HaJl KaXKIOW TEMOIA:
— U3YYHUTE COJIep >KaHNe TeMbl BHaUaJIe 10 JIEKIIMOHHOMY MaTepHally, a 3aTeM 10 IPYyTUM
HMCTOYHHUKAM;
— IPOYUTANTE JOMOTHUTEIBHYIO JINTEPATypy U3 CIUCKA, MPEIIOKEHHOTO MPETO01aBaTeeM;
— BBIUILINTE B TETPaJb OCHOBHBIE KAaTErOPUU M TNEPCOHANMU IO TEME, HCIOJIb3Ys
JIEKIIMOHHBIA MaTepHall WK CJIOBapH, YTO TTOMOXKET OBICTPO MOBTOPUTH MaTEpHAI TIPH MOJATOTOBKE
K 3a4eTy;
— COCTaBbTE KPaTKUM IJIaH OTBETA MO KaXKIOMY BOIPOCY, BEIHOCUMOMY Ha O0OCYXJICHHE Ha
1abopaTOpHOM 3aHATHUH;
— BBIYYHTE OINPEACIICHUS TEPMHUHOB, OTHOCAIIUXCS K TeMe; — IMPOJyManlTe MPUMEPHl
WJUTFOCTPAILIMM K OTBETY 10 U3Y4YaeMOU TeMe;
Pexomenpamnuu mo pabote ¢ ITuTepaTypoit:
— O3HAKOMBTECh C AaHHOTAIMSIMU K PEKOMEHJIOBAaHHOM JIUTEpaType U ONpeaeuTe OCHOBHOM
METO/I M3JI0’)KEHUSI MaTepraja TOTO WJIM HMHOTO UCTOYHHKA;
— cocTaBbTe COOCTBEHHBIE aHHOTAIMH K JAPYTUM HCTOYHHKAM Ha KapTOYKaX, YTO MOMOMKET
MIPU TIOJITOTOBKE pedepaToB, TEKCTOB peUeil, MpU MOATOTOBKE K 3a4ETYy;
— BBIOEPUTE T€ HCTOYHHUKH, KOTOPbIE HAaNOOJee MOAXOAST ISl U3YUYCHHS] KOHKPETHON TEMBI.

12. Ilepeyenb HH(POPMALIMOHHBIX TEXHOJIOT M

Peanmuzamust  yueOHOW mporpaMmbl  OOeCriedMBAeTCsA JIOCTYIOM KaXJIOro CTyJIeHTa K
MH(OPMAIIMOHHBIM pecypcaM — 3JIeKTPOHHOH Ombnuoreke U cereBbIM pecypcam Mutepner. s
ucrions3oBanuss MKT B  ydyeOHOM Tporecce HCHOJB3YeTCsl MPOrpaMMHOE OOecCTeUeHHeE,
MIO3BOJISIIOIIEE OCYLIECTBIIATH IIOMCK, XPaHEHWE, CHCTEMAaTU3allMI0, AaHAJIU3 U IPE3EHTALUI0
uH(popMaLuY, 3KCIOPT HUHPOpMaALMKU Ha IUPPOBbIE HOCUTENH, OpPraHU3alMI0 B3aUMOJEUCTBUS B
peanbHON M BUPTYyaJIbHOW 00pa30BaTeIbHON Cpeie.

WnnuBuayanbHble pe3ysbTaThl OCBOEHHUS TUCHUIUIMHBI CTYJEHTaMH (UKCHUPYIOTCS B
3JIEKTPOHHON MH(POPMALTMOHHO-00pa30BaTENBbHOM Cpe/ie YHUBEPCHUTETA.

12.1 IlepeyeHb NPOrPaMMHOIO odecnevyeHu st



(o0HOBJIEHHME POU3BOAUTCS MO0 Mepe MOsIBJIEHUSI HOBBIX BepCHiil MPOrpaMMbl)
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuausepcuret [TPOD

12.2 Ilepevyenb MHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
(oOHOBJIEHHE BHINOJHAETCS esKeHe/leIbHO)

1. 'apanTt Dkcnept (ceTeBas)

2. CnpaBouHnas npaBoBast cuctema «Koncynprantllmoc»

12.3 IlepeyeHnb coBpeMeHHbIX MPO(ecCHOHAIBHBIX 023 TaHHbIX
1. Onexrponnas 6udmmorexka MI'TIN (Merollpo)

2. OBC «YuuBepcuterckas oudimoreka OHIIaliH»

3. Hayunas snextponnas 6ubnuoreka eLibrary.ru

13. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUMIMHBI(MOTYJIs1)

Jns  npoBeleHHs — aylIUTOPHBIX  3aHATUH  HEOOXOIMM  CTaHIAPTHBIE  Habop
CTENUANTM3UPOBAHHON y4eOHOW MebOenn M y4eOHOro oO0OpYyJOBaHUS, a TaKKe MYJIbTHMEIHIHOE
o0opyaoBaHue JUIsl AEMOHCTPAllMM TMpEe3eHTaluui Ha Jekuusx. s mpoBeleHUs NPaKTHUUYECKUX
3aHATHUMN, a TaK)KE OPraHU3aldK CaMOCTOSITENIbHON pabOoThl CTYAGHTOB HEOOXOUM KOMIIbIOTEPHBIN
KJ1acc ¢ paboyrMH MecTaMu, 00eCcTIeYnBalOIUMU BeIX01 B IHTEepHeT.

WuauBuayanbHble pe3yibTaTbl OCBOCHMSI JUCHMIUIMHBL (DUKCUPYIOTCSI B 3JIEKTPOHHOU
nH(}OPMaLIMOHHO-00pa30BaTENBLHON Cpe/ie YHUBEPCUTETA.

Peanuzanus yueOHON mporpaMMbl O0€CIEUMBAETCS JOCTYIOM KaXKIAOrO CTYyJIEHTa K
MH(OPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOM OmOInoTeke U ceTeBbIM pecypcam Mutepuer. s
ucnonb3oBanuss UKT B ydeOHOM mporiecce HEOOXOIMMO HAIWYHE MPOrPaMMHOTO obOecredeHus,
MO3BOJISIFOIIETO OCYIIECTBISTh MOUCK MH(pOpManuu B ceTu VHTEpHET, CUCTeMaTH3allio, aHaIu3 U
MPe3eHTAIMI0 HH(OPMAIMH, SKCTIOPT HH(POpMAIuK Ha IU(PPOBHIE HOCUTEIH.

OcHaienune ayiuTopuit

Jlaboparopust BHIYMCIUTENBHON TEXHUKU.

[Tomemienne  yKOMIUIEKTOBAHO — CHELHATU3UPOBAHHONM  MeOenpl0 M TEXHUYECKHMHU
CpeacTBaMH O0yUYEeHHUSI.

JlabopaTropHoe 000OpyIOBaHME: aBTOMATU3UPOBAHHOE pabouee MecTo (KOMIbIOTEephl — 13
IIT.).

Y4eOHO-HarISIIHbIE TOCOOUS:

IIpe3eHTanum.

[TomerieHus At CaMOCTOSITENNLHOM paOOTHI.

JlaBoparopust BHIYMCIUTENBHON TEXHUKU.

[TomemieHne  yKOMIUIEKTOBAHO  CHELHATU3UPOBAHHOM  MeOenpl0 M TeXHUYECKHMHU
CpeacTBaMH O0yUYeHHUS.

OcHoBHOE 000py/IOBaHUE:!

KomnbloTepHass TeXHHKa C BO3MOXKHOCTBbIO MoOjaKIoueHuss k cetu «UHTepHeT» u
o0ecrieyeHrneM J0CTyIa B 3JIEKTPOHHYI0 MH(POPMAIMOHHO-00pa30BaTEIbHYIO CpeAy YHMBEpPCUTETa
(xommnbroTep 10 mIT., IPOEKTOpP C d3KpaHOM 1 1mT.).

Y4eOHO-HaTrISIIHBIE TOCOOUS:

IIpe3enTanuu.

[Tomerenune a1t CaMOCTOSTENHLHOM pabOTHI.

YUuraneHbIN 3a1.

[TomemieHne  yKOMITJIEKTOBAaHO  CIEHUAIM3UPOBAHHOM  MeOenbl0o M TEeXHUYECKUMU
CpeAcTBaMU O0Yy4eHHSI.

OcHoBHOE 000pyI0OBaHHUE:

KommnbrorepHasi TeXHHKA C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTu .« HTepHeT» u
o0ecrnieueHrneM J0CTYIa B AIEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA
(xommbroTep 10 mT., IPOEKTOP € 3KpaHOM | MIT., MHOrOQYHKIIMOHAIBHOE yCTPOKUCTBO | mIT.,
npuHTep 1 mT.)

Y4eOHO-HATISIIHBIE TOCOOUS:

YueOHUKH U y4eOHO-METOIMUECKHUE TTOCOOUS, IEPUOTUICCKIEC U3IaHMs, CIIPABOYHAS
nuTeparypa.

CTeHbl ¢ TEeMAaTUYECKUMU BBICTAaBKaMH.






