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1 ]_le.J'II/I n 3aJa91 U3YUYCHUSA TUCHUIIIMHBI

1.1 leap TUCHUILINHDBI

PopMHpPOBAaHNE  CUCTEMBI 3HAaHUM, yMEHUH, HABBIKOB  IE€JarOTUYECKOTO
MIPOCKTUPOBAHUS, KOHCTPYHUPOBAHUS IJIEKTPOHHBIX Y4eOHBIX MarepuanoB (OYM) cpeacrtBamu
MaTEeMaTUYeCKUX HMHCTPYMEHTAIbHBIX Cpel; OCO3HaHUE HEOOXOJAUMOCTH MPUMEHEHUS
AJIEKTPOHHBIX YUEOHBIX MaTepHuajioB B yueOHOM Mpoliecce.

1.2 3apauu QU CHUNIMHBI

- (opmupoBaHHe MpenCTaBICHUH O MCUXOJOTO-MEIArOrMYECKUX U TEXHOJIOTHUECKUX
OCHOBAaX CO3/IaHUSl U KCIIOJIb30BAHMS DJIEKTPOHHBIX YYEOHBIX, HEOOXOJUMBIX Ui PpELICHUS
3ajjay BOCHHUTAHUS U JIyXOBHO-HPABCTBEHHOT'O pAa3BUTUS OOydYaloOIMXCs B Yy4uyeOHOU U
BHEY4EOHO! JeSATENbHOCTH;

- pa3BUTHE YMEHHUH HCIOJb30BaTh JUIAKTHUYECKUE BO3MOXHOCTH MAaTEMAaTHUECKUX
MHCTPYMEHTAJIBHBIX CPEJ AJISl CO3/1aHuUs AJIEKTPOHHBIX YUeOHBIX MaTepHaIIOB;

- MeToJoJoruyeckoe obecredeHue NnpodecCHOHATLHOW KOMIIETEHTHOCTH OyIyIlIero
yuuTeasl MaTeMaTUKH, (QU3UKK, WHPOPMATHUKUM HAa OCHOBE O0OOIEHUS MOJSYyYEHHBIX 3HAHUM,
YMEHUH, HaBBIKOB MO KOHCTPYUPOBAHHIO JEKTPOHHBIX YUEOHBIX MAaTEpHAIIOB.

1.3 MecTo AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuminuHa «MaTteMaTndeckue MakeTbl M UX MPUMEHEHHE B €CTECTBEHHOHAYYHOM
o0pa3zoBaHUM» OTHOCHUTCS BapuaTuBHOM YacTu brioka 1 "/lucuummuaer" yaeOHOTO T1aHa.

Jlia  ocBoeHMs AMCUMIUIMHBL «MareMatndeckue NakeTbl M MX I[PUMEHEHHE B
€CTECTBEHHOHAYYHOM OOpa30BaHMM» MCIIOJB3YIOTCS 3HAHUS, YMEHUS U BUJABI JEATEIBbHOCTH,
copMHpoBaHHBIE B XoA€ u3ydeHus aucuuminH: «lIporpamMuoe obecneuenne SOBMy,
«IIporpammupoBanue», «MaremaTHUECKHI aHAIHU3», «AJreOpay.

JucuumnuHa «MaTteMaTndeckue MakeTbl M UX IMPUMEHEHHE B €CTECTBEHHOHAYYHOM
o0pa3oBaHUM» SIBJSIETCS OCHOBOM JUJIsl TOCJIEAYIOIIEr0 W3YyYeHHs IJUCLMIUIMH BapUaTUBHOM
4acTH NPo(eCcCHOHANBHOTO UKJIIA, TPOXOXKICHUS MeIarorndeckoi MpakTUKY.

1.4 IlepeyeHs IJIAHUPYEMBIX pPe3y/IbTATOB O0Oy4YeHHsl 10 AMCUMILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHNPYEMbIMH Pe3y/JIbTATAMH OCBOCHHSsI 00pa30BaTeJbHON NPOrPaMMbl

N3yuenne paHHOW y4YeOHOW JUCHUTIIUHBI dbopmupoBanue y

oOyyJaronuxcs cieayronmx komnereHmii: [TIKO-1.

HaNpaBJICHO Ha

KO[[ 1 HAMMCHOBAHUC I/IHJII/IKaTopa* JOCTHKCHHUA Pe3yJ'lLTaTI)I 06yqum[ 10 JUCLHMITIIIMHC

KOMIICTCHIINH

IMKO-1. CriocoGeH ocBaWBaTh M HMCIOJb30BaTh 0a30BbIC HAYYHO-TEOPETHUCCKHE 3HAHHUS U
MPAKTHYECKUE YMECHHS T10 MPEAMETY B TPOhECCHOHATBHON JACSITEFHOCTH
ITIKO-1.1. ITonumaet colepxaHue, | 3HaeT OCHOBHBIC o0macTu

IMPUMCHCHUA

CYIIHOCTb, 3aKOHOMEPHOCTH, TMPHHITUITHI
U O0COOEHHOCTH M3Y4YaeMBbIX SIBJICHUH U
MIPOLIECCOB, 0a3oBble  TeopuH B
npeaMeTHONH 00JacTh; 3aKOHOMEPHOCTH,
ONpeAeNsonMe MEeCTO TIpeAMeTa B
oOmiell kapTuHE MHpa; MPOrpaMMbl U
y4eOHUKHU o IIPETI01aBAEMOMY
IpeaAMETY; OCHOBBI OOIIETEOPETUYECKUX
JUCHMIUINH B 00bEME, HEOOXOINMOM JIJIst
peleHus  MeJaroru4yeckux,  HaydHo-
METOAMYECKUX W  OpraHM3alMOHHO-
ylnpaBJIeHYeCKUX 3a7ad  (Ielaroruka,
NICUXOJIOTHsI, BO3pacTHas (hU3MOJIOTHS,

MAaT€MAaTHYCCKHUX TIIAKETOB B CCTCCTBCHHBIX U
MNPUKIAIHBIX U TCXHUYCCKUX HAYKaAX;

Ymeer NPUMCHATh MAaTCMATHYCCKUC IMAKCThI IMPU
aHaJIn3¢ eCTeCTBeHHO-Hay‘{HOﬁ KapTHUHBI MHpPA.

Ba ajaeerT METOJaMH n TEXHOJIOTUAMU,
HCIIOJIb3YCMbIMU B COBPCMCHHBIX
MaAaTEMAaTHUYCCKUX ITaKETax.




Ko v HanMeHOBaHME HHANKATOpA™® TOCTIKEHUS

PesynbraTel 00y4eHus 110 TUCIUILIHHE

KOMIICTCHIINH
LIKOJIbHAS TUTHEHA; METOJINKA
IpenojaBaHus IpeIMeTa)
IKO-1.2. AHanusupyer OazoBble | 3HaeT IIPUHIUIIBI (YHKIIMOHUPOBAHUS
npeaAMETHbIE Hay4YHO-TEOPETHUYECKUE | MATEMaTHYECKUX ITaKETOB.
IpEeACTaBICHUS 0 CYILIHOCTH, | YMeeT 10JIb30BATHCS COBPEMEHHBIMU
3aKOHOMEPHOCTSIX, MPUHIMIAX U | MaTEMaTMYECKUMHM  TAKeTaMM MpPU  PELICHUU

OCOOCHHOCTSIX H3Yy4aeMbIX SIBIICHUN H
IIPOLIECCOB

IMPAKTUYCCKUX 3aad.

BnaneeT HaBbIKaMU pa6OTLI B COBPCMCHHBIX
MAaTCMATHYCCKUX IMaKETax

IIKO-1.3. Bnaneer HaBBIKAMH
MOHMMaHUg M CHUCTEMHOrO aHaju3a
0a30BBIX HAy4YHO-TEOPETUIECKUX
MpEACTaBICHUI JUIsL peleHus

npodeccCHoHaNBHBIX 3a7a4

3Haer MeTOABI NPUMEHEHUS] MaTEMaTHYECKHUX
[TAKETOB pu peneHnu Hay4HBbIX,
HCCIIEA0BATENIbCKUX 3aay.

Ymeer paboTaTh C pa3IUYHBIMU COBPEMEHHBIMU
MAaTeMaTHYECKUMU NTaKETaMH.

Baageer HaBpIkKaMM = aHalIM3a  PE3yJIbTATOB
pelIeHusl Hay4YHbIX U MCCIENOBATEIIbCKUX 3aj1ad,
MOJIyYEHHBIX C TIOMOLIBPID  MAaTEMAaTHYECKHUX
TIaKETOB.

2  CrpykTypa u coaep:KaHHue TUCHUILIUHbI

2.1 PacnipenesieHne TPy10EéMKOCTH AMCUMILIMHBI IO BHAAM padoT

Obwas  mpyooémxkocms  OUCYUNTIUHBL

cocmasngem 2 3au.
pacnpeodeenue no 8udam pabom npedcmaesieno 8 maobauye.

eo. (72 wuaca),

ux

Bun yueOHo# paboTsr Bcero CemecTphl
4acoB 3
KonTakTHasi padoTa, B TOM 4ucJIe: 52,2 52,2
AyauTOpHBIE 3aHATHSA (BCEro): 50 50
3aHgTHs JIEKIIUOHHOIO THIIA 16 16
JlaGopaTopHbIe 3aHATHSI 34 34
HNuas koHTaKTHasi padora: 2,2 2,2
Kontpoisb camocrositenbHoM padoTel (KCP) 2 2
[Ipomexyrounas arrecrauus (MKP) 0,2 0,2
CamocTosiTesqbHAsi pad0Ta, B TOM YHCJIE 19,8 19,8
Kypcosast pabora — -
[TpopaboTka yueOHOro (TEOPeTHYECKOr0) MaTeprana 7 7
BrinosiHeHNE MHIUBUAYJIBHBIX 3aJaHUM 8,8 8,8
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 4 4
| KoHTpoJn: 3auer
[ToaroroBka K 3K3aMeHy - -
OO0mas Tpy10eMKoOCTb qac. 72 72
B TOM YHCJIe 52,2 52,2
KOHTAaKTHas padora
3a4. e]I. 2 2

2.2 CTpyKTYypa QM CHUIINHBI

Pacnpenenenue BuoB ydeOHON pabOThI M MX TPYJOEMKOCTHU TIO pa3JiesiaM AUCIUILTUHEL.
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Pazgensl JAUCHUIUINHBI, U3yYaCMBIC B 3 CCMCCTPC:

KonunuecTtBo yacos
Ne AynuropHas
BueayauropHas
pasne HaumenoBanue pazzienon
1a Bcero pabota pabora
JI JIP 113 CPC
1 2 3 4 5 6 7
CoBpeMeHHbIE MAaTEMAaTUUECKHE 1 1 - - -
! MaKeThl B 00pa30BaHUU
OCHOBHBIE BO3MOKHOCTH 16 4 8 - 6
2 | maketa Octave u ero
IIpUMEHEHNE B 00pa30BaHUHU
OCHOBHBIC BO3MOKHOCTH 20 5 10 - 5
3 | makera Scilab. Mcnonb3oBaHue
nakera Scilab B o6pazoBanum.
MareMaTH4YeCKHM IaKeT 24 6 12 - 6
4 Maxima.
Hcnoar3oBanue nakera Maxima | 8,8 2 4 - 2,8
5 | o pa3pabOTKH SIEKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB
Hmozo no oucyunnune: 71,8 18 36 - 19.8

[Tpumeuanue: JI — nexumu, [13 — mpaxktuyeckue 3aHsTus / cemuHapsl, JIP — naboparopHbie
3aasaTus, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Coaep:xanue pa3iejioB IMCHUINIHMHBI
2.3.1 3aHATHS JIEKIIMOHHOTO THUTIA

| No ®dopma
pasae| HaumeHnoBanue Conepane pasiena TEKYILETO
Ja pasnena KOHTPOJIS
1 2 3 4

1 CoBpemeHHbIE 0O0630p BO3MOXXKHOCTEH HCITOTH30BAHUS VYcrHbIH
MaTeMaTHueckue | COBPEMEHHBIX MPOMPHETAPHBIX H CBOOOTHBIX OTIpOC Ha
IAKETHI B MaTeMaTUYECKUX MaKeTOB B 00pa30BaHUU. JEKIUU
00pa3zoBaHUU

2 OcHOBHBIC Junmaxkrudeckue Bo3moxxkHocTH Octave. OCHOBEI YcTHbIN
BO3MOKHOCTH pabotsl B cpene Octave. BBox popmyir, TekcToBOM, | ompoc Ha
naxeta Octave u rpadudeckoil nHpopMaIuy, aHUMAITHOHHBIX JEKLIUU
T — JTEMOHCTPAIIMIA JIJIs1 pa3MeIeHUs UX B

ANIEKTPOHHBIX YUEOHBIX MaTepUaIax.

00pa3oBaHUNU

3 OcCHOBHEIE Scilab, ocHOBHEIE BO3MOXKHOCTH. Mcronb3oBanue VeTHBIH
BO3MOKHOCTH Scilab mpu perieHnn MaTeMaTHYECKUX 33134 B OImpocC Ha
naxera Scilab. CpeaHEN IKOoJIe JIEKIUU
Hcnonw3oBanue
nmakera Scilab B
00pa3oBaHHH.




FNQ dopma
pasne| HaumenoBanue Conepanie pasiena TEKYLIETro
na pazzena KOHTPOJIS
1 2 3 4
4 Marematnueckuii | Maxima, OCHOBHBIE BO3MOKHOCTH. Vconp3oBanue | Y CTHBIH
naker Maxima. Maxima npu pelieHuu MaTeMaTUYeCcKuX 3a/1a4 B OTIpocC Ha
CpEeIHEN IIKOJIE JEKIUHU
5 Hcnonw3oBanue Pa3paboTka 31eKTpOHHBIX Y4eOHBIX MaTepUaAIOB YcrHblid
nakera Maxima JUTSL YYUTENS] MaTEMaTHKU C UCTIOh30BaHUEM OTpocC Ha
JUI paspaboTKu Maxima(WxMaxima) JEKLHUH
AIEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcos
2.3.2 3aHATHS CEMHMHAPCKOT0 TUIIA — He NPedyCMOmMpeHbl
2.3.3 JIabopaTopHBIC 3aHITHS
Ne HaumenoBanue HaumenoBanue 1abopaTopHbIX padoT dopma
pazznena TEKYIIETro
KOHTPOJIS
1 2 4
1 OcHoBHbIE BO3MOXKHOCTU | Pemienne matemaTuueckux 3ajau 3amuTa
naxeta Octave u ero cpenctBamu Octave: O6paboTKa MaTpuil, 71a60paTOPHBIX
NPUMeHEHHE B pellieHue ypaBHEHHH, 3a/1a4i MaTaHanu3a, | paboT
O6PA30BAHKH U HAyKe ONTHUMH3ALMOHHBIC 3a7[a4H, 3a/1a91
00paboTKH IKCIIepUMEHTa, rpaduueckue
BO3MO>KHOCTH TIaKeTa
2 | OcHoBHBIE Bo3MOkHOCTH | JlaGopaTopHas pabora. Pemenne 3amura
nakera Scilab. MaTeMaTUYECKUX 3a/1a4 CPeACTBaMU 1a00paTOPHBIX
Mcronb30Banie nakeTa Scilab: O6Vpa60TKa MaTpHuIl, perieHne pabot
Scilab B 06pazoBanmH, ypaBHEHUH, 3a7]aui MaTaHaIn3a,
ONTHUMH3AIMOHHBIC 3a[a9H, 3a/1a91
00paboTKH IKCTIepUMEHTa, rpaduueckue
BO3MOKHOCTH TIAaKeTa.
JlaboparopHas pabdota. Micnons3oBanue
Scilab Ha ypokax MaTeMaTHKHU CpeaHei
LIKOJIBI.
3 MareMaTH4ecKui nakeT Pemrenue maremMaTnueckux 3amad 3arura
Maxima. cpeactBamu Maxima: UuciaeHHbIC U J1a00paTOPHBIX
AQHATUTUYECKUE BBIYMCIICHHUS. pabor
I'padmyeckue BO3MOKHOCTH MaKeTa
4 Hcnonb3oBanue nakera JlabopaTopHas pabota. Vcrionp3oBanue 3amura
Maxima 11s pa3paboTKy Maxima Ha ypoKax MaTeMaTUKH CPEIHEH 1a00paTOPHBIX
IEKTPOHHBIX ITKOJTBI. pabort
00pa3oBaTeNbHBIX
pecypcoB

2.3.4. IlpuMepHasi TeMAaTHKA KYPCOBBIX padoT




KypcoBbie paboThl He MTpeyCMOTPEHbI

2.4 IlepeyeHb y4eOHO-METOAMYECKOTO ol0ecredeHnsl AJIsl CAMOCTOATEIbHOI PadoThI
00y4aroUUXCA M0 JUCHHUIIUHE

[Tepedyenn yueOHO-
METOAMYECKOTO 00eCTIeYeHHS
No Bung CPC MUCHUILUIANHEI 1O
BBITIOJTHCHHUIO
CaMOCTOSITEJIbHON PabOThI
1 2 3
1 [TpopaboTKa JISKIMOHHOTO MaTepuaa
2 | YUrenue u aHanu3 y4yeOHOM U HAYYHOI JIMTEPATYPBI OcHoBHas Jureparypa,
3 | U3yuyeHue 0a30BbIX BO3MOKHOCTEH MaKETOB AOIIOTHUTCIIbHAA
NPHUKIATIHBIX POTPAMM; IIPAKTHYECKOE JIATEPATYPA, TCPUOAUTCCKIC
HCIIOJIb30BaHUE MMPOTPAMMHBIX CPe/] W3MaHusd,  pecypehl  CCTH
WNHTepHeT
4 | TloaroToBka K 3a4eTy

Y4eOHO-MEeTOAMYECKHE MaTepuasbl ISl CaMOCTOSTENFHOM paboThl OOydarolmuxcs H3
YHUCJIa UHBAJIHMJIOB U JIUI] C OTPAaHMYEHHBIMUA BO3MOKHOCTSIMU 3710poBhs (OB3) mpenocraBmusitoTcst
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[0OPOBBS M BOCIIPHUATHS UH(DOpMAIIUU:

Jist it ¢ HapyIIEHUSIMH 3pEHHS

— B MieyaTHOU popme yBenrMueHHBIM HIpUGTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jlis nui ¢ HapyIIeHUsIMH CyXa:

— B TieyaTHOU hopme,

— B hopMe 3NIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HApyIIEHUSIMHA OTIOPHO-IBUTATEIILHOTO ammapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHbBIN TepedyeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHUCHMOCTH OT KOHTHHIEHTA
00yJaromuxcs.

3 Oopa3zoBare/ibHbIE TEXHOJOTHHI

Cemectp Bun 3ansaTus Hcnons3yemMble THTEpaKTUBHBIE KomungectBo
o0pa3oBaTesbHblE TEXHOJIOTUU 4acoB
JlexunoHHbIE W HTEepakTUBHOE 3aHATHE C MYJIbTUMEINWHBIM 4
3 3aHsaTus Ne 1-2 000pyIOBaHUEM.

JIekIIMoHHEBIE OO0cyXIeHHE CTI0KHBIX U IMCKYCCHUOHHBIX 4
3ansTus Ne 3-4 BOIIPOCOB U MIPOOJIEM.
JlaGopaTopHbie KomnbproTepHbi€ 3aHITHS B pEKUMaX 4
3ansaTust Ne 1-2 B3aMMOJICUCTBUS «IIPEMOJABATEND — CTYJICHT»
JlabopartopHsbie KoMnbroTepHbie 3aHATHS B peKUMaXx 2
3assTus Ne 3-4 B3aUMOJICUCTBUS «CTYJEHT - PEHNOAABATEND)
JlabopartopHsbie KommnbroTepHbie 3aHATUS B peKUMaAX 2
3aHsaTus Ne 5 B3aUMOJICUCTBUS «CTYJAEHT — CTYACHTY.

Hmoeco: 16




4 OueHoYHBbIE CPEACTBA LISl TEKYIIEro KOHTPOJIsI YCIIeBAeMOCTH H IIPOMEKYTOYHOM
arrecTanuu

Kon xourpoaupyemoi
Ne KonTponupyemsie pasness A POIMPY Hanmenosanne
KOMITETCHIINH (WU €€
/11 TUCIIAILINHEBI OIICHOYHOTO CPE/ICTBa
YacTH)
1 OcHOBHEBIE BO3MOKHOCTH ITaKeTa
Bormpocrs! yecTHOTO
Octave u ero npuMeHeHUe B ITIKO-1 P y
orpoca
00pa3oBaHUHUH
2 OCHOBHBIE BO3MOKHOCTH ITaKeTa
. Bompocs! yecTHOTO
Scilab. Mcnonp3oBanue makera I[IKO-1 p y
) orpoca
Scilab B 06pa3zoBanumu.
3 Maremartnueckuii maker Maxima. 3aganus
KOMIBIOTEPHOT'O
TIKO-1 P
MpaKkTUKyMa
4 Hcnons3oBanne nmakera Maxima 3aganus K
JUTSL pa3paOOTKH IEKTPOHHBIX [TKO-1 11abopaTOpHBIM paboTaM
o0pa3oBaTeIbHBIX PECYPCOB

4.1 ®oHJ OLIEHOYHBIX CPEICTB ISl IPOBeAeHNUs TeKYyIlel aTTecTaluu
Bonpochbl yCTHOro onpoca
1 Kakue cBoiictBa maketoB Octave, Scilab, Maxima Bbl CUMTaeTe BO3MOXKHBIM HCIIOJIb30BaTh
pH pa3pabOTKe PIEKTPOHHBIX YUEOHBIX JOKyMeHTOB? [IpuBeauTe mpumMepsl.
2 Kak MOXHO UCTOJIb30BaTh TUIIEPCCHUIKH B Y4EOHBIX JOKYMEHTaxX?
OO0BsicHuTEe HEOOXOAMMOCTh U TIOPSIIOK HMCIOJIB30BaHMs (ailjloB MaHHBIX B dopmarax txt,
ods B y4eOHBIX MaTepHaax.
4 MUcnonw3ys dyukuwmio if, 3agaiiTe GyHKITNIO
sinx,x<0
y= x2, 0<x<1-
x,x>1
5 3apgaiite hopmybl TeHEpalMy apamMmeTpa, MPUHUMAIOIIETO 3HAUCHUS
5.a menble 3Ha4YeHUS B auamnaszone [-10: 5];
5b0,05,1,1.5,...,9.5, 10;
5.¢0,1/3,2/3, ..., 3.
6 OnuImmTe IOCIe0BATEIPHOCTD IEHCTBHUIA MPU CO3JJaHUU aHUMAIMOHHOTO KJTUTIA.
7 OnumuTe CO3JaHUE KIIMMNA IS AEMOHCTPAalWU H3MEHeHHs rpaduka ¢yHKuuu y = kx npu
n3menenuu k ot 1 go 1/10.
9 B03MOXXHOCTH CHMBOJIBHBIX BEIUHCIIEHHN B Maxima

dd

[98)

10 OnwumuTe ciocoObl BRIYUCICHUS TIPOU3BOIHON dx dy
11 Kakue ciocoOsI pemenust ypapHeHuit B Octave BbI 3HaeTe?
12 Kakwue cnocoOsl pemieHus ypaBHeHuid B Scilab BbI 3HaeTe?
13 Kakue criocoOsl pemieHust ypaBHeHU B Maxima BbI 3HaeTe?
14 O

4.2 ®oHJ OLIEHOYHBIX CPe/ICTB AJ5 MPOBeAeHUs MPOMEXKYTOYHOI aTTecTalnu
Bonpocsbl K 3aueTy

OCHOBBI II€1arOrMYECKOro AU3aiiHa.

2 Dramsl MPOSKTHPOBAHMUS AIIEKTPOHHBIX YUEOHBIX MaTEPHAJIOB.

3 Ipunuuns! or6opa conepxanus DY M.

—
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19
20
21
22
23

Pazpabotka cuenapus DY M.
Co3znanne TeKCTOBBIX 00JIacTel.
Coznanue runepcchbuIoK.

BcraBka o6macreii (Area).
CumBoONbHBIE BBIYMCIICHUS B Maxima

Hcnons3oBanne Ta6J'II/III BBOAA AJ1A CO3JaHHUA TECTOBBIX 3aJIaHHfI Ha YCTAHOBJICHUC

COOTBETCTBHUS.
Co31aHne aHMMAaIMOHHBIX POJIMKOB MaT€MaTHYECKHUX MaKeTax.
CoxpaHeHue mapaMeTpoB 3a/laHUI BO BHELTHUX TEKCTOBBIX (haiiax.
CoxpaHeHue napamMeTpoB 33JaHUi BO BHEIIHUX XIs-(aiinax.
[TapameTpu3zanus yueOHbIX 3aJaHUH.

[Ipuemsl reHepanuy napamMeTpoB y4eOHbIX 3aJaHHi.

WuTerpanus MaTreMaTu4ecKiX U OPUCHBIX MPUI0KEHUI.

BceTpoeHHBIl  A3BIK  IPOTpaMMHPOBAaHUS B MaTeMaTHYeCKHMX MakeTtax. lIpumepsr

HUCIIOJIB30BaHMA.

TumoBble mnporpaMMHble OJOKH, HCHONb3yeMble B OVYM: anroputM reHepanuu

MEpCCTaHOBOK N 9JICMCHTOB, AJITOPUTM I'CHCpallun BBI60pI(I/I k snemenToB u3 N.

Opranmzanusi y4eOHBIX 3aHATHA C MCIOJb30BAaHUEM THUIEPTEKCTOBOM JIHIAKTHYECKOMN

CHCTEMBI B KOMIIBIOTEPHOM KJIACCE C JIOKAJIbHOW BBIYUCIUTEIBLHOU CETHIO.
DJeMeHTHI YIIpaBJIeHNs B MaTeMaTHUYECKUX MaKeTax.
[Tpumepbl UCTIOIB30BAHUS YTIPABIIIEMBIX BU3YAIbHBIX CPEACTB 00yUeHHS B MaTeMaTHKe.
[Tpumepsr YBCO B undpopmatuke.
[Tpumepsr YBCO B ¢pusuke.
[Tpumepsr YBCO B 3k0OHOMHKE.
IIpumepHasi TeMaTHKA NPOEKTOB

Pa3paborars MeTOoaMKY McIoIb30BaHuA Scilab B kypce MaTremaTnke cpeHel IKOJIbI 110
TEMaM:

~N NN kW -

Pa3p360TaTL JJICEKTPOHHBIE KOHCIIEKTLI 110 MaTEMAaTHKE B Cpele Maxima no cjaeayrommum

@OyHKIMH, CBOICTBA U IpaUKK MpOoCTEHIINX (QYHKIUH.
HccnenoBanue TpPUTOHOMETPUIESCKUX (YHKITHA.
[Ipenen nocnenoBaTeaIbHOCTH.

[Ipenensr byHKINN

IIpousBoanas.

WuTerpan u nepBooOpazHasi.

KommnekcHsle yncna.

TeEMaM:

@OyHKIMH, CBOWCTBA U IpadUKU MPOCTEHIINX (yHKITHHA.
HccnenoBanue TpUrOHOMETPUUIECKUX (DYHKITHIMA.
[Ipenen mocneao0BaTENbHOCTH.

[Ipenensr hyHKIMIA

IIpounsBoaHasi.

WHuTerpan u nepBooOpa3Has.

KommekcHbie yucna.

~N N R W

O11eHOYHEIE cp€acTBa Ijisi HMHBAJIMAOB MW JIKMI C OI'PaHUYCHHBIMH BO3MOXHOCTAMU

3JI0POBBSI BEIOUPAIOTCS C YIETOM UX WHANBUAYAIBHBIX MICUXO(DU3HUECKUX OCOOCHHOCTEH.



— NpH HEOOXOAMMOCTHM HHBAJIMJIAM M JIMIAM C OrPAaHMYEHHBIMH BO3MOKHOCTSIMHU
3JIOPOBBS TIPEOCTABIISIETCS IOTIOIHUTEIIFHOE BPEMS JIJIS IIOATOTOBKHM OTBETA HA YK3aMEHE;

— IIpU MPOBEJICHUH MPOLEIYPHI OLICHUBAHUS Pe3yJIbTaTOB 00yUeHHs MHBAIUIOB U JIUI] C
OTpaHUYECHHBIMU BO3MOKHOCTSIMHU 3JIOPOBBS MTPEyCMaTPUBACTCS UCIIOTH30BAHNE TEXHUUECKUX—
OpU HEOOXOAMMOCTH it OOy4arolMXcs C OTPaHUYCHHBIMH BO3MOKHOCTSIMH 30POBBS U
WHBAJIMAOB TIpOIeypa OICHUBAHHUSA pE3yJbTaTOB OOY4YCHHS 110 JUCHHUILUIMHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ATAIOB.

[Iponemypa orneHWBaHUS pe3yJbTATOB OOYYCHHS WHBAIUIOB M JIMII C OTPaHHYCHHBIMH
BO3MOKHOCTSIMHM 3JI0OPOBbsSI 110 JUCLUIUIMHE (MOJYJIO) TMpelycMaTpUBaeT IpeloCTaBICHUE
uHpopManuu B (opMax, aJaNTHPOBAHHBIX K OTPAHWYCHUSM WX 3JI0POBBS M BOCHPHUSATHS
UHpOpMaLIUK:

JAist Ut ¢ HApyIICHUSIMH 3PEHHS:

— B 1e4aTHO! (hopMe yBEIHUYEHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMU CiTyXa:

— B IIe4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

Jist U1 ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIILHOTO ammapara:

— B I1e4aTHoM (opme,

— B popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXKET OBITh KOHKPETU3WPOBAH B 3aBHCHMOCTH OT KOHTHUHICHTA
oOydJaronuxcsi.

KpuTtepun onieHnBaHus pe3yJibTaTOB 00yUYeHUsl
Oyenka Kpumepuu oyenusanus na 3aueme
OYEHKY «3AYMEHO» 3ACIydicueaem CmyOoeHm, 4acmudHo ¢ npoberamu

Tlopozoeswiii . .
oGeHD 0CBOUBUWIULL  3HAHUS, YMEHUs, KOMHEMEeHYuu U meopemuyecKull
(;} 5 umeno) Mamepuan, MHo2ue yueOHble 3a0anus Jub0 He GblNOJHUNL, IUOO OHU

OYeHeHbl YuciomM 0anno8 OnU3KUM K MUHUMATbHOMY, HEKOmOopble
npakmuyecKue HaswblKu He cqhopmMupos8anbl.

OYEHK)Y «He3aUmeHO» 3aciydcueaem CmyoeHm, He OCGOUBWUL 3HAHUS,
YyMeHUsl, KOMNemeHyuy 1 meopemudeckuil mamepua, yieoHvle 3a0anus
He 8bINOIHU, NPAKMUYECKUe HABbIKU He CPOPMUPOBAHDI.

Munumanvuoiii
YpogeHs
(HezaumeHno)

OrieHOYHBIC CpEICTBA JUIsl WHBAJIMIOB W JIMIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBbBSI BEIOUPAIOTCS C YIETOM UX UHIUBUAYAIBHBIX IICUXODU3NICCKUX OCOOCHHOCTEH.

— TpU HEOOXOAMMOCTH WHBAIMIAM M JUIAM C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBSI IIPEIOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMS JIJIS IIOATOTOBKH OTBETA HA YK3aMEHE;

— IPU MPOBEJICHUU MPOIICYPHI OIICHUBAHUS PE3YJIbTATOB O0yUCHUSI HHBAIUIOB U JIUI] C
OTpaHUYCHHBIMU BO3MOXXHOCTSIMU 3JIOPOBbsSI MPEITyCMAaTPUBACTCS MCIIOJIb30BAaHHE TEXHUYCCKHX
CPEICTB, HEOOXOIUMBIX UM B CBSI3H C UX UHIUBUAYATHHBIMA OCOOCHHOCTSIMH;

— TIpY HEOOXOIMMOCTH JIJIsl O0YYAKOIIUXCS ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 370POBBS
W UHBAJIUJIOB TPOLEAYypa OICHUBAHUS pE3yJbTaTOB OOyYEHHS 10 JUCHUTUTMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Ipouienypa olneHUBaHUSI Pe3yJIbTATOB OOYUYCHHS WHBAIUIOB W JIHI[ C OTPAHUYCHHBIMHU
BO3MOYKHOCTSIMH  3JIOPOBbsSI 10 JUCHUIUIMHE (MOJIYJII0) TMpeIyCMaTpUBaeT IPEIOCTABICHUE
uHpopManmu B QopMmax, aTaNTHPOBAHHBIX K OTPAHUYCHUSM WX 3JI0POBbS W BOCIPHSITHS
nHpopmanuu:

JItst U ¢ HApYIIICHUSIMHA 3PEHUSI:

— B Ie4aTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA.

JAnist U1 ¢ HApyIIEHUSIMH CITyXa:
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— B I1e4aTHoi (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEHUsIMHM OTIOPHO-/IBUTATEIILHOTO amnmapara:

— B IIe4aTHOM opme,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

ﬂaHHI—;IfI MNEPCUYCHb MOXKCT OLITH KOHKPCTU3UPOBAH B 3aBHCHMOCTH OT KOHTHUHI'CHTA

o0ydaromuxcs.

5

IlepeyeHb OCHOBHOI M 1ONIOJTHUTEIBLHOH Y4eOHOM JTUTEPATyPhI, HEOOXOAUMOM 1JIA
OCBOEHMS TUCUMIJIMHBI

5.1 OcHoBHas uTeparTypa:

NurtepaktuBHbie cuctemsl Scilab, Matlab, Mathcad : yue6noe noco6ue / 1.E.
[Mnemmunckas, A.H. Tutos, E.P. bagepraunosa, C.U. Jlyes ; MunuctepcTBo
oOpazoBanus 1 Hayku Poccun, denepanbHOE rocy1apcTBEHHOE OO IKETHOE
o0pa3oBaTenbHOE YUPEXKICHUE BRICIIETO TpodecCHoHanbHOro obpazoBanus «KazaHckuit
HaIIMOHAJIBHBIN UCCIEN0BATEIbCKUN TEXHOJOTHUYECKA YHUBEPCUTETY. - Ka3aHs :
WznarensctBo KHUTY, 2014. - 195 c. : Tabmn., ui. - bubnuorp. B kH. - ISBN 978-5-7882-
1715-4 ; To xe [Dnextponnsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&id=428781 (17.07.2019).

TutoB, A. H. Pemmienne 3agad muHEHOM anreOpbl M MPUKIIATHON MaTEMaTHUKH B CPEJIe
Scilab : yuebHO-MeTOMMUECcKOE TTocoOue : [16+] / A. H. Turos, P. ®@. Ta3uena ;
Kazanckuil HalMOHABHBIN HCCIIEA0BATEIBLCKUN TEXHOJIOTUYECKUA HHCTUTYT. — Kazans :
Kazanckuit Hay4uHO-HCClIe0BaTeNbCKuil TexHonornyeckut yuusepceuret (KHUTY),
2020. - 100 c. : ui., Tabma., cxem — Pexxum goctyna: o nmoamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=683834 (nara obpamenus: 29.05.2022). —
bubnuorp. B kH. — ISBN 978-5-7882-2814-3. — TeKcT : 371€KTPOHHBIH.

Anekcees, E. P. BeeseHue B Octave : [16+] / E. P. Anekcees, O. B. YecHoKkoBa. - 2-e u3f,., ucnp. -
Mockga : HaumoHanbHbIM OTKpbIThIN YHMBEpcuTeT «MHTYUT», 2016. - 487 . : un. - Pexxum
JocTyna: no noanucke. - URL: https://biblioclub.ru/index.php?page=book&id=428930 (aaTa
o6pauieHus: 29.05.2022). - BUBAKOTP. B KH. — TEKCT : SN1EKTPOHHbIN.

Yuuxkapes, E.A. KomnbiotepHast matemaruka ¢ Maxima / E.A. Unukapes. - 2-e u3n.,
uctp. - Mocksa : Hattmonansueiit OTkpsiThiii Y HUBepcuter « MHTYUTY, 2016. - 459 c. :
rpad. - bubmmorp. B kH. ; To ke [DnexTponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428974 (17.07.2019).

5.2 JlonosiHNTE/IBLHAS JIUTEPATYpAa:

Hanuurep, B. A. Undopmartuka u matemaruka. Pemienue ypaBHeHHI U ONITUMU3ALINS B
mathcad u maple : yueOHMK U IpaKTUKYM JJIs IpUKIagHOrO OakanaBpuara / B. A.
Hamuunrep, C. J1. CUMOHXEHKOB. — 2-€ U3/, UCIIp. U gomn. — M. : U3gaTenbcTBO
IOpaiir, 2018. — 161 ¢. — (Cepus : bakanasp. [Ipuxnagnoit kypc). — ISBN 978-5-534-
00311-6. — Pexxum goctymna : www.biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-
EFFA2353B4D1.

Jlacuna, A. M. Mcnonws3oBanue Matlab 1 GNU Octave B BEIYHCIUTEILHON (BU3HKE:
KOHCHEKT JIEKIMH : B 2 yacTsax : [16+] / A. M. Jlacuna ; OMckuii rocyaapcTBEHHBIN
TEXHUYECKUU yHUBEpcUTeT. — OMCK : OMCKHI1 rOCy1apCTBEHHbBIN TEXHUUECKUI
yausepcureT (OMI'TY), 2017. —Yacts 1. — 44 c. : Tabi., rpad., ni. — Pexxum gocrymna:
no noamnucke. — URL: https://biblioclub.ru/index.php?page=book&id=493343 (nata
obpamenus: 29.05.2022). — bubauorp. B kH. — ISBN 978-5-8149-2483-4. — Texkcr :
3JIEKTPOHHBIN.
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https://biblioclub.ru/index.php?page=book&id=683834
https://biblioclub.ru/index.php?page=book&id=493343
http://www.biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
http://www.biblio-online.ru/book/373E27B2-F2B8-4BC9-9D66-EFFA2353B4D1
https://biblioclub.ru/index.php?page=book&id=428930

3 OcHoBHI paboThl B xWMaxima : ygeOHoe nmoco6ue : [16+] / JI. A. Kopo6oga,
C. H. Yepnsiera, U. C. Toncroa, U. A. Mateimmnaa ; Hayd. pen. J. C. Caiiko ;
Boponexckuil rocyjapCTBEHHbIM YHUBEPCUTET UHKEHEPHBIX TEXHOIOTUN. — BopoHex :
Boponexckuil rocyjapcTBEHHbIM YHUBEPCUTET MHKEHEPHBIX TexHoaorui, 2021. — 89
C. : ui., Tabn. — Pexum nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?
page=book&id=688130 (mata obpammenus: 29.05.2022).bubnuorp.: ¢. 86. — ISBN 978-5-
00032-517-9. — TekcT : 2NEKTPOHHBIM. .

5.3. [lepuoauyeckue u3aaHus:

1 Kypnan «MHpopmaTuka B LIKOIEY.
2 Kypnan «MapopmaTrKa 1 00pa3oBaHUE).
6 Ilepeuenb pecypcoB HH()OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn UHTEpHeT,
HEOOXO0AUMBIX /1JIs1 OCBOECHMS U CIUTITUHBI
1 Scilab | ESI Group — URL: https://www.scilab.org. (nata o6pamenus: 29.05.2022).

2 Maxima, cuctema KommbioTepHO# anreOpsl — URL: https://maxima.sourceforge.io/ru/ (mara
obpamenus: 29.05.2022).

3 GNU Octave — URL: https://www.gnu.org/software/octave/index (mara oOpamieHus:
29.05.2022).

4 Books:Main page — ALT Linux Wiki — URL: https://www.altlinux.org/Books:Main_page
(mata obpamenus: 29.05.2022).

7 MeToanueckue yKazaHus /151 00yYAKOLIUXCS M0 OCBOCHHMIO M CIUIIJIMHBI

JUig  ycnemHoro ycBOEHMsI JIEKIMM CleqyeT H3y4yaTb TEOpPETHUUECKMH Marepuall,
UCIIONB3YSl JIEKIMH W PEKOMEHAyeMmylo Jnuteparypy. Kypc mnpenmonaraer QopmMupoBaHue
MPAKTUYECKUX HABBIKOB KOHCTpyupoBaHus DYM c¢ ¢yHKuMed reHepaluy WHIWBUAYAIbHBIX
3aJJaHul B cpejie OJHON U3 MaTeMaTHYeCKUX MHCTPYMEHTAIbHBIX CPEl.

B ocBoeHuM nuCHUMIUIMHBI MHBAIUAAMU U JHUIAMH C OIPAaHUYEHHBIMH BO3MOXXHOCTSIMU
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUAyalbHass ydyeOHas paOoTa (KOHCYJbTallMH) —
JIOTIOJTHUTENBHOE pa3bsiCHEHUE y4eOHOro MaTtepuania.

WuauBuayanbHble KOHCYJIbTALMKM MO TPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIMM MHIUBUAYaATU3aMH 00yUYeHHs U YCTaHOBJICHHIO BOCIIMUTATEILHOIO KOHTaKTa
MEXIy I[pernojaBaTesieM W O0O0yYaloIIMMCS HHBAJIUIAOM WM JIMIIOM C OTpaHHUYE€HHBIMU
BO3MO>XHOCTSIMH 3710POBbSI.

8 [Ilepeuenb HHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX NPH OCYIIECTBJIEHUHU
o0pa3oBaTe/IbHOIO NMpoLecca Mo AUCHUIINHE

8.1 Ilepeuenb HMH(POPMALMOHHBIX TEXHOJIOIHI
MynpTUMEAUITHBIE JIEKIUU; IEMOHCTPALMOHHBIE IPUMEPBI IIPOrPaMM; HCIIOIb30BAHUE
KOMIIBIOTEpa MpHU BblAaue 3aJjaHUil M MPOBEpKe pelIeHHs 3a7ad U BHIIOJHEHUS J1abopaTOPHBIX
paboT; NCTIOIb30BaHUE KOMITBIOTEPHBIX MaTEMATUYECKUX CpPeJl PU BBIOJHEHUN 3aaHUH.

8.2 IlepeyeHp HEOOXOAMMOI0 IPOIPAMMHOI0 O0ecIeYeHust

- Omnepannonnas cucreMa MS Windows Mnu m11060i cOBpeMEHHBIN IUCTPUOYTUB
Linux

- Hurerpuposannoe oducnHoe npunoxenue MS Office unu LibreOffice.

- ITakertsl LaTex, TexStudio

- IIporpammuoe oGecriedeHre Tl OpPTraHU3aANNH YIIPABISIEMOTO KOJUIEKTUBHOTO U O€3-
ornacHoro jaocryna B IHTepHerT.

- Maremarnueckue naketsl Octave, Scilab, Maxima.
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https://www.altlinux.org/Books:Main_page
https://www.gnu.org/software/octave/index
https://www.scilab.org/
https://biblioclub.ru/index.php?page=book&id=688130
https://biblioclub.ru/index.php?page=book&id=688130

8.3 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

OnekrponHas 6udmmoteunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

DOnekTpoHHas OuOIMOTEeYHas

(https://biblioclub.ru/)

DneKTpoHHas 6uONMOoTeYHas cucTema u3narenpcra "Jlanp" https://e.lanbook.com
DinekTpoHHas oubamnoreunas cuctema "tOpaitt" http://www.biblio-online.ru/

cucrema "YHuBepcuTeTckas Oubnuorexka OHIaiH"

9 MarepuajibHO-TeXHUYECKas

0a3a, HeoOXoAuMas I oCylIeCTBJICHHUS

06pa30BaTeJIBHOF0 nmpounecca 1nmo TMCumMIJinHe

MartepuaibHO-TEXHHUYECKOe 0OecTieueHrne TUCIUTUTHHBL (MO JIs)

Ne Bun padot
U OCHAIlIEHHOCTh
1 | Jleknuonnslie JlexuvoHHass ~ ayAUTOpHs,  OCHAlIeHHAas  MIPE3eHTAIMOHHOU
3aHATHS TEXHUKOH  (IIPOEKTOp,  JKpaH,  KOMIBIOTEP/HOYTOYK) U
COOTBETCTBYIOIIUM MporpaMMHbIM obecrieueHueM (I10).
Ayn. 303H
2 | JIaGopatopHble KommbroTepHblif  kiacc ¢ HEOOXOOUMBIM  MPOTPaAMMHBIM
3aHATUSA oOecrieueHreM, JIOKAJIBHOW CEThI0 U BBIXOJAOM B MHTepHeT mist
MIPOBEIEHUS J1a0OpaTOPHBIX padoT:
ayn. 301H, 309H, 316H, 320H
3 | I'pynmnoBbie Ayn. 308H,
(MHAMBHUIYyaTbHBIC
) KOHCYJIbTAIlUU
4 Texkymui Ayn. 308H,
KOHTpPOJIb,
MIPOMEXYTOUHAS
aTTecTalus
5 CamocrosrensHas | Aya. 305H
pabora
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