FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

PABOYAS ITPOI'PAMMA

aucuuiiuebl 1.O.I111.01 BBenenue B COBpeMEHHBIE MAKETHI HAYYHBIX U HHKEHEPHBIX
BBIYNCIICHUH

s Hanpasiaenust 02.03.01 Maremarrka U KOMIBIOTEPHbBIE HAYKU

ypoBeHb bakanaspuar

NnpopuJjb NOAroToBKM KOMIBIOTEPHOE MOAEIUPOBAHUE B NHKEHEPHOM U
TEXHOJIOTMYECKOM IIPOECKTUPOBAHUHU

(¢opma o0yueHus1 ouHas

kadenpa-paspadoryuk MareMaTnyecKoe U KOMITBIOTEPHOE MOJEIUPOBAHUE

Pabouas mporpamma coctaniena B coorBerctBuu ¢ ®I'OC BO no HanmpaBieHuUIo

noarotoBku 02.03.01 Maremarnka U KOMIIBIOTEPHBIE HAYKH, YTBEPKAEHHBIM IMPUKA30M
Muno6puayku ot 23.08.2017 Ne 807

e
3aB.kadeapoii pa3paboTImnKa, ?0'!

1.¢bu3.-Mar.H., mpod.

C. A. 3arpebuna

Pazpabotuuk nmporpamMmel,
CTaplLIMy IPENOIaBaTellb

0 yHiBepeHTeT

A. K. borymios

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Ilenn: - pa3BUTh y CTYAEHTOB YMEHHUE UCITOJIB30BaTh PA3JINYHbIC ITAKETHI TPUKIIATHBIX
IpPOrpaMM MpHU PEMICHUH MPAKTHYECKUX 3a7a4 alreopbl, F€OMETPUH, MATEMATHYECKOTO
aHanu3a, (PU3UKHU, BBIYMCIUTEIbHON MaTEMaTUKH U JIp., - COAEHCTBOBATh (POPMUPOBAHUIO
y CTYIEHTOB HAyYHOT'O MUPOBO33PEHUS U PA3BUTHUIO CUCTEMHOIO MBIIUIEHUS. 3aa4uu: -
03HAKOMMTbH CTYJIEHTOB C 0230BBIMU MOHATUSAMHU B 00J1aCTH UH(OPMALIMOHHBIX
TEXHOJIOTUH JJIsI pELICHHS HAyYHbIX, NH)KEHEPHO-TEXHUYECKUX U DKOHOMUYECKHUX 33/1a4 C
UCIOJIb30BAHMEM MAaTeMaTHYECKHUX MAKETOB, - 03HAKOMUTH CTYIEHTOB C 0a30BBIMHU
IIPUHLUAIIAMY PEIICHUSA TPAKTUUYECKUX 3a1a4 C UCIIOJIb30BAHUEM MAaTEMaTUYECKUX U
VH)KEHEPHBIX [IAKETOB U aHaJIM3a IIOJy4YEHHBIX pe3ysbTaToB. B pesynbrare ocBoeHUA
JUCLMIUIMHBI CTY/IEHT JO0JKEH MOIYYUTh HEOOXOAUMBIE CBEACHMS sl pEIICHUN
cienymouei npodeccuoHalbHOM 3a1a4u: cOOp U aHAJIU3 UCXOIHBIX JAHHBIX.

Kpartkoe conepxxanne TUCHUILTHHBI

Kypc npencrapnsierc 0630p U XapaKTepUCTUKY COBPEMEHHBIX MaTeMaTUYECKHUX,
WHKCHEPHBIX MMAKETOB U OMOIMOTEeK. B 0030p BKIIIOUEHBI OCHOBHBIE KOMMEPYECKUE U
OecraTHbie makeThl: Matlab, Maple, MathCAD, Mathematica, Scilab, Sage, Octave. Kypc
paccMaTpuBaeT MPUMEHEHUE MTAKeTOB JJI PEIICHUS 3a]ja4 MaTeMaTHUeCKOTO aHAIN3a,
Tre€OMETPHUH, ATEOPHI, BEIYUCIUTEIIBHOW MAaTEMaTHKH, MATEMAaTUIECKOM ONITUMH3AITNH,
BU3yaIn3anuu u Apyrux. [IpakTudeckas 4acTh MOCTPOCHA HA MCIIOJIB30BAHUH S3bIKA
Python u cpensr Jupyter.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3HaeT: CTPYKTYpY U (PyHKIIMOHAJIbHBIE
BO3MO>KHOCTH OCHOBHBIX MAKETOB JIJIS
MaTEMaTUYE€CKUX U MH)KCHEPHBIX BBIYUCIICHUM, UX
TOCTOMHCTBA M HETOCTATKH MPU PEIICHUH 3a7a4
pa3IMYHOrO Kjiacca

'YMeeT: pa3pabarbIBaTh KOHIIETITyaJIbHBIE U
TEOPETUUECKUE MOJIEIIN PEIIAEMBIX HAyYHBIX
npo6JeM U 3a/1a4 MPOEKTHON U MPOU3BOJCTBEHHO-
TEXHOJIOTUYECKOH AEATEIIbHOCTH

MMeeT npakTUYeCKUil OTBIT: pabOThl B OCHOBHBIX
Npo¢eCCHOHANBHBIX MaKeTax il HHKEHEPHBIX U
MaTEMaTU4YE€CKUX BBIYMCICHUN

[TK-5 CniocoGeH ucmoyib30BaTh COBPEMEHHbIE
METOJIbI Pa3padOTKU M peasin3alliil KOHKPETHBIX
ANTOPUTMOB MaTeMaTHYECKUX Mojielieil Ha Oaze

SI3BIKOB TIPOTPAMMHUPOBAHUSI U TIAKETOB MPHKJIAHBIX
IIpOrpaMM MOJEIIUPOBAHUS

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TUCIUTUIHH, [TepeueHs MOCTEMYIONINX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT

VIMUTallMOHHOE MOJICINPOBAHHE,
[Ipon3BOACTBEHHAS ITPAKTUKA, ITPEAIUATIIIOMHAS
Her npakTuka (8 cemectp),

[Ipon3BoACTBEHHAs [TPAKTHUKA, HAYYHO-
rccienoBarebckas padora (8 cemectp)




Her

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,IIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA
MpCAMICCTBYIOIMUX JUCHUIIINH:

4. O0bém 1 BUABI YUeOHOI padOTHI

OO6mmas Tpya10eMKOCTh JUCHIUILUIMHBI cocTaBiseT 3 3.¢., 108 4., 48,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 48 48
Jlexumu (JI) 16 16
[IpakTuueckue 3aHsITHs, CEMUHAPHI U (WIIH) JPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
JlaGopatopusbie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 51,5 51,5
C MPUMEHEHUEM JIMCTAaHIIMOHHBIX 00pa30BaTeIbHbIX 0
TEXHOJIOTUI
MIOJITOTOBKA K KOHTPOJIbHBIM paboTam 26 26
MOATOTOBKA K TPOMEXKYTOUHOM aTTeCTAIIMKU 25,5 25.5
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 8,5 8,5
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprxkanue TUCUMILIMHBI

O0beM ayqUTOPHBIX 3aHATUN
pa;;(_;na HanmeHnoBaHue pa3zienoB JUCIUILIAHEL 110 BUZIaM B Hacax
Bcero J| I3 | JIP
1 |[MuTepdeiic coBpeMeHHbIX MaTeMaTHueckux U nHxeHepHbix [1T111 6 21 0 4
) Pemenne 3a1a4 BBIYMCIUTENBHOW MaTEMAaTUKH C TIPUMEHEHNE 12 4l o ]
MaTeMaTU4eCKUX U MHKeHEepHBIX [IT111
3 Busyanu3zanus, HayuHas 1 HH)XEeHepHas rpaduka B 12 4l o ]
MaTeMaTU4eCKUX U MHKeHepHbIX [IT111
4 [IpoBeeHre MaTEMAaTUYECKOTO MOJAEITUPOBAHUS U KOMIIBIOTEPHOTO 6 2| o 4
DKCIEPUMEHTA B MaTEMAaTUYECKUX U UHKeHEepHbIX [TT111
5 Marematnueckue u naxenepssie [T s pemenne 6 > o 4
ONTUMU3ALMOHHBIX 3a1a4
6 CumBoJsbHas apu(MeTHKa B MaTEMaTHYECKUX U MHKEHEPHBIX 6 2| o 4
[TI111.
5.1. Jlekuun
| Ne | Ne | HanMeHnoBaHMe WM KpaTKOE COACPKaHUE JIEKIIMOHHOIO 3aHATH |K0J1—Bo|




JeKUuu|pa3aena 4acoB
1 1 |O630p uHTEpdEHCOB COBPEMEHHBIX MAaTEMAaTUIECKUX U WHKeHEepHBIX [IT1I1. 2
2 2 |OpraHusanys 4YMCICHHBIX pacu€TOB B MaTeMaTH4eCcKUX 1 nHxeHepHbIx [IT1I1 2
3 2 |0O6paboTKka JaHHBIX C IPUMEHEHUEM MaTeMaTHUeCKUX ¥ HHkeHepHbIX [TTTTT 2
4 3 |Hayunas u umxeHepHas rpaduka B MaTeMarndeckux u nmkeHepHbix [T 2
5 3 |lHTepakTHMBHAs BU3yalIn3alys B MaTeMaTu4ecKkux U nHxkeHepHsIx [IT1I1 2
6 4  [Maremarnyeckoe MOJIETUPOBAHUE B MaTeMaTnyeckux U nHkeHepHbix [TI1I1 2
7 5  [Maremarnueckue u un:keHepHusie HIIIT st pemenne onTMMU3alMOHHBIX 3a4a4 2
8 6 |CumBonbHas apudmMeTnka B MaTeMaTHuecKux U nHkeHepHbIx [TI111. 2
5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpeHsl
5.3. JIaboparopHbie padoThI
Ne Ne . Koin-Bo
samsus | pasnena HaumeHnoBaHue M KpaTkoe cofepKaHue J1abopaTopHoOil paboThI HACOB
1 1 PaGota B cpene Jupyter 4
2 2 |OcHoBBI paboThI ¢ OubIMOTEKO NUumpy 4
3 2 OcHoBBI 00pa0OTKHU NaHHBIX ¢ oMolkio Pandas 4
4 3 Buzyanmzarus ¢ momonisto onbmmoreku matplotlib 4
5 3 MHTepakTHBHAS BU3yaau3amus ¢ momolibio Dash 4
6 4 BBeneHre B BU3yalbHOE MOJICIMPOBAHUE C TTIOMOIIBIO CPEIBI XCOS 4
7 5 PereHre oNTUMU3AIMOHHBIX 337a4 B ITAKETE PyOomo 4
8 6  |CuMBOJIBbHBIE BBIUMCIIEHUS B CpENle Sympy 4
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonuenne CPC
Cnucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC paszelios, raB, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
[MOATOTOBKA K KOHTPOJIbLHBIM paboTam OVYM/ [1] 26
[MOATOTOBKA K MPOMEXYTOUHOU arrectanu [DYM/I [2] 25,5

6. @OoH/1 OLIEHOYHBIX CPEICTB /ISl MPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
NMPOMEKYTOYHOM aTTeCTallMu

KonTponb kauecTBa 0cBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCSl.

6.1. KouTpoabHubie meponpusitusa (KM)

Haspanue -
Neo | Ce- Bun Makc. THIBa-
KOHTpOJbHOTrO  |Bec [opsanox HaumcieHus: 6aaI0B
KM|mecTp| koHTpoOIIS Oan eTcs B
MEPONPUSITHS
[1A
1 5 Texymui PaGora B cpene 1 5 |OueHka cyMMHUpYETCs U3 CIEAYIOIUX  [PK3aMEH




KOHTPOJIb

Jupyter

OIICHOK:
1) 3amaHue BHIMTOTHEHO BOBpEMS - 2
Oasta; olleHKa CHUXKaeTcs Ha 1 Oat 3a
[PEBBILICHIE CPOKOB CIa4M 3a/IaHuUs IO
HEYBaKUTEJIBHOUN MpUYHHE Oojee, 4eM
Ha 2 HeAeau, WK Ha 2 Oaja - oonee 2
He/Ielb;

2) BBITTOJTHEHBI BCE AT JIAOOPATOPHOH
- 2 0amna; 1-2 mara He BBITIOIHEHBI WIIH
C/IeJTaHbl HEKOPPEKTHO - 1 Gaut; OombIie
2 11aroB HE BEIIIOJIHEHBI - () 0aIlIoB;

3) OTBETHI HA KOHTPOJILHBIE BOIIPOCHI
YIAOBJIETBOPUTEINIBHEI - | Gan

Texymni
KOHTPOJIb

OCHOBBI pabOTHI €
OoubnuoTeKoit
Numpy

OrneHKa CyMMUPYETCS U3 CIIEAYIOMINX
OIICHOK:

1) 3a1aHuE BBINOJIHEHO BOBpEMS - 2
0aJjiia; oleHKa CHIbKaeTcsa Ha 1 Oamn 3a
[IPEBBILICHIE CPOKOB CIa4H 3a/IaHUS TI0
HEYBOXUTEIBHOU MTPUYHHE Ooiee, yeM
Ha 2 Heaeau, WK Ha 2 Oajia - 6onee 2
HEJIeTTb,

2) BBITIOJTHEHBI BCE IIIaru 1a0OpaTopHOit
- 2 0amna; 1-2 mara He BBITTOJIHEHBI WIIH
CIeNaHbl HEKOPPEKTHO - 1 6art; OomnbIie
2 I1aroB HE BBHINOJIHEHBI - () OauIoB;

3) OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI
YIOBJIETBOPUTEIBHEI - 1 Gast

OK3aMCH

Texymni
KOHTPOJIb

OcHOBBI 00pabOTKH
JaHHBIX C
rmomoIiso Pandas

OrieHKa CyMMUPYETCSI U3 CIIEIYIOIINX
OIIEHOK:

1) 3ajaHue BBINIOJIHEHO BOBpEMS - 2
OaJia; olieHKa CHIDKaeTcs Ha 1 Oat 3a
MPEBBIIICHUE CPOKOB CIa4YH 3aJaHUs IO
HEYBaKUTEJIBHOUN MpUYHHE Oojiee, 4eM
Ha 2 HeAeau, WK Ha 2 Oajia - oonee 2
HEJeTb;

2) BBITIOJTHEHBI BCE 11T JIA0OPATOPHON
- 2 Oamna; 1-2 mara He BBIIOJHEHBI WU
C/IeJIaHbl HEKOPPEKTHO - 1 Gaut; Gomblie
2 11aroB HE BBHINOJIHEHBI - () OaJlIoB;

3) OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI
YIOBIETBOPUTENBHEI - 1 Gann

OK3aMCH|

Texyuuii
KOHTPOJIb

Busyanmsanus ¢
TIOMOIITBIO
OuOIMOTeKN
matplotlib

O11eHKa CyMMHUPYETCSI M3 CIISIYIOIINX
OIICHOK:

1) 3a1aHKe BBITOJTHEHO BOBpEMS - 2
0aia; oleHKa CHIbKaeTcs Ha 1 Oamr 3a
MPEBBIIICHUE CPOKOB CIa4YM 3aJ[aHus 110
HEYBKUTEIIBHOU MpUYHHE Oojiee, 4eM
Ha 2 HeJeau, WK Ha 2 Oajia - 6onee 2
HeJelb,

2) BBITIOJIHEHBI BCE IIArH JIA0OPAaTOPHOH
- 2 6ayuta; 1-2 mrara He BBIIIOTHEHBI WIIN
C/IeTaHbl HEKOPPEKTHO - 1 Gayut; OombIie
2 I1aroB HE BEITOJIHEHSI - () 0aJIIOB;

3) OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI
YIOBJIETBOPUTEINBHEI - 1 Ga

ODK3aMCH

Texymui

WHTepakTuBHas

O1eHKa CYMMUPYETCSI U3 CJIETYIOIIX

OK3aMCH|




KOHTPOJIb

BH3yaJIH3aIHsI C
noMos Dash

OIICHOK:
1) 3amaHue BHIMTOTHEHO BOBpEMS - 2
Oasta; olleHKa CHUXKaeTcs Ha 1 Oat 3a
[PEBBILICHIE CPOKOB CIa4M 3a/IaHuUs IO
HEYBaKUTEJIBHOUN MpUYHHE Oojee, 4eM
Ha 2 HeAeau, WK Ha 2 Oaja - oonee 2
He/Ielb;

2) BBITTOJTHEHBI BCE AT JIAOOPATOPHOH
- 2 0amna; 1-2 mara He BBITIOIHEHBI WIIH
C/IeJTaHbl HEKOPPEKTHO - 1 Gaut; OombIie
2 11aroB HE BEIIIOJIHEHBI - () 0aIlIoB;

3) OTBETHI HA KOHTPOJILHBIE BOIIPOCHI
YIAOBJIETBOPUTEINIBHEI - | Gan

Texymni
KOHTPOJIb

BBeneunue B
BU3YaJbHOE
MOJICTTUPOBAHHE C
MTOMOIIBIO CPEIbI
XCOS

OrneHKa CyMMUPYETCS U3 CIIEAYIOMINX
OIICHOK:

1) 3a1aHuE BBINOJIHEHO BOBpEMS - 2
0aJjiia; oleHKa CHIbKaeTcsa Ha 1 Oamn 3a
[IPEBBILICHIE CPOKOB CIa4H 3a/IaHUS TI0
HEYBOXUTEIBHOU MTPUYHHE Ooiee, yeM
Ha 2 Heaeau, WK Ha 2 Oajia - 6onee 2
HEJIeTTb,

2) BBITIOJTHEHBI BCE IIIaru 1a0OpaTopHOit
- 2 0amna; 1-2 mara He BBITTOJIHEHBI WIIH
CIeNaHbl HEKOPPEKTHO - 1 6art; OomnbIie
2 I1aroB HE BBHINOJIHEHBI - () OauIoB;

3) OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI
YIOBJIETBOPUTEIBHEI - 1 Gast

OK3aMCH

Texymni
KOHTPOJIb

Pemenue
ONITHMH3AITTOHHBIX
3a/a4d B ITaKeTe
pyomo

OrieHKa CyMMUPYETCSI U3 CIIEIYIOIINX
OIIEHOK:

1) 3ajaHue BBINIOJIHEHO BOBpEMS - 2
OaJia; olieHKa CHIDKaeTcs Ha 1 Oat 3a
MPEBBIIICHUE CPOKOB CIa4YH 3aJaHUs IO
HEYBaKUTEJIBHOUN MpUYHHE Oojiee, 4eM
Ha 2 HeAeau, WK Ha 2 Oajia - oonee 2
HEJeTb;

2) BBITIOJTHEHBI BCE 11T JIA0OPATOPHON
- 2 Oamna; 1-2 mara He BBIIOJHEHBI WU
C/IeJIaHbl HEKOPPEKTHO - 1 Gaut; Gomblie
2 11aroB HE BBHINOJIHEHBI - () OaJlIoB;

3) OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI
YIOBIETBOPUTENBHEI - 1 Gann

OK3aMCH|

Texyuuii
KOHTPOJIb

CUMBOJBHBIE
BBIUHCJICHUS B

cpene sympy

O11eHKa CyMMHUPYETCSI M3 CIISIYIOIINX
OIICHOK:

1) 3a1aHKe BBITOJTHEHO BOBpEMS - 2
0aia; oleHKa CHIbKaeTcs Ha 1 Oamr 3a
MPEBBIIICHUE CPOKOB CIa4YM 3aJ[aHus 110
HEYBKUTEIIBHOU MpUYHHE Oojiee, 4eM
Ha 2 HeJeau, WK Ha 2 Oajia - 6onee 2
HeJelb,

2) BBITIOJIHEHBI BCE IIArH JIA0OPAaTOPHOH
- 2 6ayuta; 1-2 mrara He BBIIIOTHEHBI WIIN
C/IeTaHbl HEKOPPEKTHO - 1 Gayut; OombIie
2 I1aroB HE BEITOJIHEHSI - () 0aJIIOB;

3) OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHI
YIOBJIETBOPUTEINBHEI - 1 Ga

ODK3aMCH

[Tpome-

OK3aMeH

10

CryzneHTy 3a1a10Tcsl 5 BOIIPOCOB U3

OK3aMCH|




KYTOYHAs Pa3HBIX TEM Kypca. 3a KaX/blil BEpHBIH
arrecTanus OTBET CTYJICHT ToJTyJaeT 2 Oaymia. 3a
YAaCTUYHO BEPHBI WJIM HETIOJHBIA OTBET
1 Gan. 3a HEBEpHBIN OTBET OaJUIBI HE
HAYKCIISIOTCS.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA

Bun
MIPOMEKYTOTHON Tpouesypa npoBeaeH s Kputepun
P ! Y OILICHUBAHHUS
aTTecTaIlu

CTyZIeHT MOXKET YIYUIIUTh CBOW PEUTHHT, TPOMIsi KOHTPOJIBHOE
MEPOIPUITHE TPOMEKYTOUHON aTTECTALNN, KOTOPOE HE SBISETCS
o0s13arenbHbIM. KOHTpOJIBHOE MEponpusTHE MPOMEKYTOUHON (B cooTBeTCTBHH C
JK3aMeH aTTecTallMM IPOBOJUTCS BO BpeMs SK3aMEHa B BUJE yCTHOro  [mm. 2.5, 2.6
ornpoca. CTyeHTy 3aJ1al0Tcsl 5 BOIIPOCOB U3 pa3HbIX TeM Kypca. |[lonoxeHus
Crynenry naercs 60 MUHYT Ha MOATOTOBKY OTBETOB. 3aTeEM
CTYJICHT 03BYYHMBAET CBOM OTBETHI

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KomnereHuu Pesynbrarsl 00yueHus

3HAET: CTPYKTYpY U (QYHKIIMOHATLHBIC BO3MOXHOCTH OCHOBHBIX ITAKETOB

T1K-5 A MAaTCMATUUICCKUX U MHIKCHCPHBIX BBI‘IPICHGHI/II;'I, HUX 10CTOMHCTBA U I
HCOOCTATKU IPU PCUICHUH 3a1a4 pa3JIMIHOI0 Kjiacca

'YMeeT: pa3pabarbIiBaTh KOHIENITyaJIbHbIE U TEOPETHUECKUE MOAEIN

[1K-5 peraeMbIX HayYHBIX MTPOOIeM | 3a1ad TPOSKTHOW W MPOU3BOACTBEHHO-
TEXHOJIOTHYECKOU ACATCIIbHOCTHU

VmMeeT mpakTU4eCKHii OMBIT: pab0Thl B OCHOBHBIX NMPO(hecCHOHaIbHBIX 1L L

[1K-5

MaKeTax I HHXXCHCPHBIX U MAaTEMATUICCKUX BBIYHCIIEHUH

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He nmpenycmorpena

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubruomexe:
He npenycmotpenbt

2) MemoouuecKkue YKazaHus 0is Cmyo0eHmos no 0C80EHUIO OUCYUNTUHDL.
1. PEHIEHUE MHXEHEPHbIX 3A/1AY B SCILAB
2.  OCHOBBI HAYUHLIX PACUETOB HA A3bIKE
[MPOIT'PAMMUMUPOBAHUA PYTHON



U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

l.
2.

PEIIEHUWE MHXXEHEPHBIX 3ATAY B SCILAB
OCHOBBI HAYUHBIX PACUETOB HA SI3bIKE

I[TPOI'PAMMUPOBAHUNA PYTHON

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

HaumenoBanue
Bn ecypca B
Ne A peeyp . bubnuorpaguueckoe onrcanue
JUTEPATyPhI ANIEKTPOHHOU
dbopme
Maxkkunad, Y. Python u ananus nanaeix / Y. MakkuHHH ;
ONEeKTPOHHO- .
rnepeBo/ ¢ anmuiickoro A. A. CiuHKuHA. — 2-0€ U31.,
OmOMMoTeUHAS
1 |OcHoBHas nuTepatypa cHCTeMa ucnp. u gon. — Mocksa : JIMK TIlpecc, 2020. — 540 c. —

n3aareiabcTBa JIaHb

ISBN 978-5-97060-590-5.
https://e.lanbook.com/book/131721

MeToauueckue
[IOCOOUS JIJIs
CaMOCTOATENLHON
paboThI CTy/IEHTA

JIEKTPOHHO-
OnOIMoOTEeUHAS
crcTeMa
n3garenbcTBa JIaHb

Perienue 3a1a4 BEIYUCIUTEILHON MaTEMAaTUKU Ha S3bIKE
Python: naGoparopHslil npakTukyMm : yueOHoe nocodue / E.
A. lemunnoBa, M. C. Kpacasuna, U. I. [lanun, A. C.
UyswisieBa. — Koctpoma : KI'Y um. H.A. Hekpacosa,
2021. — 103 c https://e.lanbook.com/book/177618

bop3yHos, C. B. Anrebpa u reomeTpus ¢ mpumMepamu Ha

JIEKTPOHHO-
O — SUGIOTCHAS Python / C. B. Bop3yHoB, C.' . Kypramua. — 3-¢ u3n.,
3 crep. — Cankr-IlerepOypr : Jlans, 2022. — 444 c. —
ftepatypa cricrena ISBN 978-5-8114-9980-9.
M3nATeNbCTEa JIaKe https://e.lanbook.com/book/202154
JIEKTPOHHO- Hynbec-Urnecuac, X. DnerantHsiii SciPy / X. Hynbec-
4 |OcHOBHAS THTEDATYDA OunbIMoTeYHAs Wriecuac, B. 1. Your, X. J[pmH0y. — Mocksa : JIMK
PATYPR\ ierema Ipecc, 2018. — 266 ¢. — ISBN 978-5-97060-600-1.

n3aareiabcTBa JIaHb

https://e.lanbook.com/book/116124

OcHoBHas nuTeparypa

DIEKTPOHHO-
OuoIMoTeUHAaS
crucrema
n3nareanscTsa Jlanp

Kamnurtanos, /. B. Beenenue B Scilab : yueOHOe mocobue /
/1. B. Kannutanos, O. B. KanntanoBa. — HxHaui
Hosropox : HHI'Y um. H. U. Jlo6auesckoro, 2019. — 56 c.
https://e.lanbook.com/book/144676

MeTtonnueckue
HocoOus I
CaMOCTOSATEIHLHON

paboThI CTyIeHTa

DIEeKTPOHHO-
OouoIHmoTeYHas
crucreMa
u3nareibeTBa JIaHb

Pemenre nmxeHepHBIX 3a1a4d B cpeze Scilab : yueGHOe
nocobue / A. b. Auapuesckuii, b. P. AunpueBckuii, A. A.
Kamnronos, A. JI. ®pankoB. — Cankr-Iletepoypr : HUY

NTMO, 2013. — 97 c. https://e.lanbook.com/book/71062

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTIEUEHHUS:

1. -Python(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

Ne

Bun 3anaruit
ayj.

OcHoBHOE 000py/I0BaHKE, CTEH I, MAKETHI, KOMITBIOTEpHASI TEXHUKA,
MIPETYCTAHOBJICHHOE MPOrPaMMHOE 00ECIIeUCHHUE, HCIIOIb3YeMOe JIJIst
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