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1. HEJIX OCBOEHUA JUCHUTIIINHBI

1.

—_

Lenbro n3y4eHus AUCUUILTIHEI SBIISETCS 03HAKOMIIEHHE CTYJICHTOB C HAaIlPaBJICHHEM B COBPEMEHHON (GH3nKe, KOTOpOoe
3aHMMAETCs HCCIEOBaHHEM (PU3HUECKHX 3a/1a4, JIOIYCKAIOIIUX PEIICHUE C TIOMOIIBIO YHCIEHHBIX METO/I0B; 3HAKOMCTBO
C aITOPUTMAaMU pEIIeHHs 3a7a4 Ha OCHOBE MHOT'OIIPOLIECCOPHBIX CUCTEM, C HCIIOJIb30BAHUEM YHCIEHHBIX METOAOB JUIS
MOJIYYEHUS AaHAIUTHYECKUX PEIICHHIi; 3HAKOMCTBO C Pa3BUTHEM M IPUMEHEHUEM UCKYCCTBEHHOT'O MHTEJJICKTA.

2. MECTO JUCIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |Bl .0.03

2.1|Tpe6oBanus K MpeABaAPUTEILHON MOATOTOBKE 00y4aKOIIErocs:

2.1.1| Texunonoruu 1udpoBoi MPOMBIIIIEHHOCTH

2.1.2|KoMIbroTepHbIC TEXHOJIOTHH B Te0(U3UKE

2.2 | AucuMnJIMHbI H MPAKTHKH, IS KOTOPBIX OCBOEHHE JAHHON IMCHUIIUHBI (MOTYJIs1) HEO0X0AMMO KaK
npejuIecTByolIee:

2.2.1|TToaroToBka K mpolexype 3allUThl ¥ 3aIIUTa BBITYCKHON KBaTH()UKAINOHHOH paboThI

2.2.2|lIpon3BoaCcTBeHHAS TPAKTHKA, MPEATUIUIOMHAS TPAKTHUKA

3. KOMIIETEHI[UH OBYYAIOIIET OCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIUIIIAHBI
(MOJY.JIsT)

IIK-4.2: IlpuMeHsieT MaTeMaTHYeCKOe MOJeTHPOBAHUE NIPOLECCOB H 00bEKTOB HA 0a3e CTAHJAPTHLIX IAKETOB
ABTOMATH3HPOBAHHOI0 MPOEKTHPOBAHMS JJIsl re0(PU3HYECKUX 32124

IIK-4.3: BoinosiHsieT MPOEKThI M MH/KeHEePHbIe pacyeThbl HA MPoOBeJAeHUe CKBAKUHHBIX Treou3nyeckuXx Uccjie0BaHuil Ha
OCHOBE HOBEHIINX TEXHOJOTMYeCKHX MPOIeCCOB

YK-1.3: KpuTnuecku oneHMBaeT HaJe:KHOCTh HCTOYHNKOB MH(popManuu, paGoTaeT ¢ MPOTHUBOPeYHBOH HH(popManmeii u3
Pa3HBIX HCTOYHUKOB.

B pe3yabTare 0OCBOCHUA TUCHUIIVIMHBI oﬁyqaloumi/‘wﬂ JOJIZKCH

3.1{3naTn:

3.1.1|ocHOBHBIEC METOMBI PEIIEHHS 3129 BEIYHCINTEIBHON (QI3UKH; OCHOBHBIC TEHICHIINH PA3BUTHS BEIYUCIUTEIBHON DH3UKH;
OCHOBHBIE IPOIPaMMHbIE IPOAYKTHI BEIYUCIUTENLHON (PU3UKH

3.2|Ymerh:

3.2.1|pa3pabarbiBaTh aJrOpUTMbI PELICHUS 33/1a4 BEIYUCIUTEIBHON (PU3NKH, UCIIOIB30BaTh YHCICHHBIE METO/IbI JIJIsl ITOYYESHUS
AHAMUTUYECKIX PELICHUH

4. CTPYKTYPA U COJIEP’)KAHME JUCIATIIMHBI (MOLY.JIST)

Kon HaumenoBanmue pa3nesio u TeM /Buj | Cemectp / | HacoB | Kommeren- | Jlutepatypa IIpumeyanue
| 3aHATUS 3aHATUA/ Kvne 107078

Paznea 1. Borunciaenus no ¢popmynam




1.1

HMmeHa nepeMeHHBIX 3ape3epBUPOBaHHbIC
cioa B Python. O0nexTsI B s13b1ke Python.
dopmaTupoBaHNe BEIBOA (TEKCTA H
yucen). Printf cuntakcuc. Metoz
¢dopmatuposanus crpok (Format string
syntax). ApudMeTHYECKHE ONIEPaTOPHI U
HOPSAIOK BBITOTHEHNUS. Mcionb3oBanne
CTaHAPTHBIX MaTeMaTHYECKUX (YHKIHH.
Ou6ku okpyrienus. KomminekcHble
yucna. KoMruiekcHas apugpmeTnka.
Kommnekcusle Gpynkuuu B Python.
CumBosbHbIe BbuuciaeHus. OCHOBHbIE
onepauun quddepeHupoBanus u
uHTerpupoBaHus. Pemenne ypaBHeHU 1
pasnoxenue B pan Teitnopa /Jlex/

VK-1.3

JI1.1J11.2
JI1.3 J11.4J12.2
J12.4J12.5
J12.6J13.2
€]

1.2

VMeHa nepeMeHHbIX 3ape3epBUPOBaHHbIC
cioBa B Python. O6wexThI B s13b1Ke Python.
dopmaTHpOBaHUE BBIBOJIA (TEKCTA
grcen). Printf cuntakcuc. Meto
¢dopmarupoBanus crpok (Format string
syntax). ApupMeTHIeCcKUe OepaTopsl 1
MOPSIIOK BBITIONHEHUsI. VIcronb30BaHme
CTaHJIAPTHBIX MAaTEMAaTHYECKUX (DYHKIIHH.
Owmnbku okpyrienus. KommiekcHbie
gucna. KoMruiekcHas apupmeTnka.
Kommnekcubie Gynkuuu B Python.
CumBoITbHBIC BBIYUCIeHUS. OCHOBHBIE
onepaun quddepeHupoBanus u
MHTETpUpOBaHusl. PelieHne ypaBHEHHH 1
pasnoxenwue B psan Teitnopa /TIp/

I1K-4.2 VK-
1.3

JI1.1J11.2
JI1.3J11.4J12.2
J12.4 J12.6J13.1

Ol

1.3

Nmena nepeMeHHBIX 3ape3epBUPOBAHHBIC
cioa B Python. O6bexTsl B s13b1ke Python.
dopmatrpoBaHue BEIBOJA (TEKCTa U
yucen). Printf cuatakcuc. Meron
(dopmaruposanus crpok (Format string
syntax). ApudMeTHYeCKHEe ONEePaTOPhI U
MIOPSIIOK BBITIONTHEHUs. Mcnonb3oBanue
CTaHIAPTHBIX MATEMAaTHYECKUX (QYHKLIUH.
Omnbxu oxpyrinenus. KommiekcHbie
yucna. KoMruiekcHas apugmernka.
Komruiexcubie GpyHkuuu B Python.
CuMBobHBIE BRIYUCIEHUSI. OCHOBHBIE
onepauuu upHepeHIUPOBAHUS U
uHTerpupoBanus. Pemenue ypaBHeHui 1
pasnoxenue B psx Teiinopa /Cp/

VK-1.3

JI1.1J11.2
JI1.3 J11.4J12.1
J12.2J12.3
J12.4 J12.6J13.2
€]

Paznmen 2. [lukabl 1 cCIUCKHA

2.1

Jlornueckue BoIpakeHusl. OCHOBHBIE
omnepanun co cnrckamu. [ukn for. [ukn
for mo nupmekcy cnucka. [uka while.
Peanusarust rpkia for ¢ mOMOIIBIO IAKITA
while. KoHcTpykims range.

AOCTpaKIusl CIIUCKOB MJIH CITHCKOBOE
BrimoueHue (List comprehension).
O0paboTKa HECKOJILKUX CITHCKOB
OJTHOBPEMEHHO. BIIO)KEHHBIEC CITUCKH.
W3BneueHne cpe3oB (Hape3Ka CIHUCKOB).
TTpoxX0XkKICHUE IO IITEMEHTaM BIIOKESHHBIX
crnuckoB B nukie. Koprexu (Tuples).
/JIex/

VK-1.3

JI1.1 J11.3J12.2
J12.4 J12.6J13.2
€]




2.2

Jlornueckue BoipakeHnsi. OCHOBHBIE
omnepauunu co cnuckamu. [{ukn for. Hukn
for mo uamekcy cnmcka. Liukn while.
Peanuzanus mukia for ¢ MOMOIIBIO HUKIA
while. Korctpykmus range.

AOGcTpakuus CHICKOB WM CIIMCKOBOE
Bkirouenue (List comprehension).
O6paboTKa HECKOIBKHUX CITUCKOB
OJJHOBPEMEHHO. BII0>KEHHbIE CIIHCKH.
U3BneueHue cpe3oB (Hape3Ka CIIHUCKOB).
ITpoxox/eHHe M0 TeMEHTaM BIOKCHHBIX
crickoB B nukie. Koprexu (Tuples).
Mp/

I1IK-4.2 VK-
1.3

JI1.1 J11.3J12.2
JI2.4 J12.5
J12.6J13.2

€)!

23

Jlormyeckue BeIpaxkeHUst. OCHOBHEIE
omnepauuu co cnuckamu. [{ukn for. Huki
for no unpexcy cnucka. Huxi while.
Peanuzanus ukia for ¢ MOMOIIBIO UKIIA
while. KoncTpykius range.

AGcTpakiys CIIUCKOB WIN CITICKOBOE
BkioueHue (List comprehension).
O6paboTKa HECKOIBKHX CITUCKOB
OJTHOBPEMEHHO. BI103KEHHBIE CIIUCKHUL.
W3Bneuenne cpe3oB (Hape3Ka CIIHCKOB).
ITpoxoxxaeHue o 3IeMEHTaM BIIOXKEHHBIX
crckoB B nukie. Koprexu (Tuples).
/Cp/

VK-1.3

JI1.1 J11.3J12.2
J12.4 J12.6
€]

Pazgen 3. ®yHKIMHU U BeTBJIEHHSA

3.1

JloxanbHbIe U TI00ANEHEIE IIEpEeMEHHEIE.
Oynkuun. OyHKIUU C HECKOIBKUMHU
BXOJHBIMH apryMeHTaMu. DyHKImm
BO3BpAIAIOINE HECKOJIBKO 3HAYCHHH.
OyHkuuy 6€3 BO3BPAIIaeMbIX 3HAUEHUH.
3HayeHHe apryMeHTa (yHKIHHU 10
ymomuanuio (keyword arguments,
apryMEHTHI KITIOUEBOTO CI0BA).
JIamOna-¢yHKIUY (aHOHUMHEIE ()yHKITHI
WK JIIMO1a-BBIPAKCHHS).

Bersnenue. Koncrpykuus if-else.
Bcerpoennsie (inline) nmpoepku if.

/JTex/

VK-1.3

JI1.1 J11.3J12.2
JI2.4 J12.6
31

32

JlokanbHble U II00aNbHBIE IEPEMEHHBIE.
Oynxryn. OyHKINU ¢ HECKOTBKUMU
BXOJHBIMH apryMeHTaMu. OyHKIuu
BO3BPAIAOIIHE HECKOIBKO 3HAUCHHH.
OyHkuuy 6€3 BO3BpalIaeMbIX 3HAUEHUH.
3HaueHne apryMeHTa (yHKIHHU 110
ymoiuanuto (keyword arguments,
apTyMEHTHI KITFOUEBOTO CI0BA).
JIsam61a-¢byHKIMY (AaHOHUMHBIE (QYHKIIUU
WITH JIIMO1a-BBIPaXKEHHS ).

Betsnenue. Koncrpyxkuus if-else.
Berpoennsie (inline) mpoepku if.

Mp/

I1K-4.2 VK-
1.3

JI1.1 J11.3J12.2
J12.4 J12.6J13.2
€]

33

JlokanbHble U II00aNbHbIE IEPEMEHHBIE.
Oynxrym. OyHKINN ¢ HECKOJIBKUMU
BXOJHBIMH aprymMeHTamMu. OyHKIuu
BO3BpAIAOIINE HECKOIBKO 3HAUCHHH.
OyHkuuy 6e3 BO3BpallaeMbIX 3HAUEHUH.
3HaueHHe apryMeHTa (yHKIHHI 110
ymoiganuto (keyword arguments,
apTyMEHTHI KITFOUEBOTO CI0BA).
JIsm61a-¢yHKIMY (AHOHUMHBIE (PYHKLIUH
WITH JIIMO1a-BBIPAXKEHHS ).

Betsnenue. Koncrpykuus if-else.
Bcerpoennsie (inline) mpoepku if.

/Cp/

YK-1.3

JI1.1 J11.3J12.2
J12.4 J12.6
€)!




Paznen 4. O6padoTka MacCUBOB IaHHBIX
U nocrpoeHue rpadpukon

4.1 MaccuBsl JaHHBIX IPOrpaMMax Ha SI3bIKE 4 VK-1.3  |JI1.1J11.3J12.2
Python. IToctpoenue rpaduxos J12.4 J12.6
(bubmmoreka matplotlib). Bekropuzarust 21
ornepauuii HaJl MaccuBaMu U (yHKUUIL.

Konuposanue, pesepBupoBaHue NaMATH,
WH/IEKCUPOBAHUE U U3MEHEHHE (HOPMBI
MacCHBOB JJaHHbIX. Onepaiuu ¢
MHOT'OMEpPHBIMH MaccuBaMH. /JIex/

42 MaccuBsI JaHHBIX TPOrpaMMax Ha SI3bIKe 3 VK-1.3  |JI1.1J11.3J12.2
Python. ITocTpoenue rpadukos J12.4 J12.6
(bubmmoteka matplotlib). Bekropu3zarust 21
ornepanuii HaJl MaccuBaMu U (QyHKIUIL.

Konuposanue, pe3epBupoBaHue namsrTy,
UHJEKCUPOBAaHUE U U3MEHEHUE (HOPMBI
MacCHBOB JaHHbIX. Onepaiyu ¢
MHOTOMepHbIMU MaccuBamu. /TIp/

43 MaccuBbl TaHHBIX IPOrpaMMaXx Ha SI3BIKEe 6 VK-1.3  |JI1.1J11.3J12.2
Python. IToctpoenue rpaduxon J12.4 J12.6
(obubmmorexa matplotlib). Bexropuzanus 21
ornepanuii HaJl MacCuBaMu U (QyHKIUIL.

Konupoanue, pe3epBrupoBaHue namsTy,
MHJEKCUPOBAaHHE U U3MEHEHUE (HOPMBI
MaccHBOB JJaHHbIX. Oneparyu ¢
MHOTOMepHbIMH MaccuBamu. /Cp/
Paznea S. Cnyuaiinble yucia

5.1 T'enepupoBanue crydaifHBIX YHUCEIL. 2 VK-1.3  |JI1.1J11.3J12.2
bubnuoreka random s3p1ka Python. J12.4 J12.6
PaBHOMEpHOE pacnpenenenue cirydaitHON 21
BesinuuHbL. HopMasbHoe pactpesenenye
CIyJaiftHO! Benn4yuHbl. Busyanuzamus
pacmpezieNnieHuil ¢ MOMOIIbIO THCTOIPaMM.

Brruucnenue naTerpanos merogomMm MoHTe
-Kapio. /Jlex/

5.2 T'enepupoBanue cirydaifHBIX YHUCEIL. 2 TIK-4.2 VK- [JI1.1 JI1.3J12.2
bubnuoreka random si3bika Python. 1.3 J12.4 J12.6J13.2
PaBHOMEpHOE pacnpeeneHue cirydaiiHoU 21
BenuuuHbl. HopManbHoe pacnpeznenenue
Clly4aliHOH BeIW4YHMHBIL. Busyanusanns
pacripe/ie/ieHUH C MOMOILBIO THCTOIPaMM.

Brruncnenue naTerpanoB MeTozoM MonTe
-Kapmno. /Tp/

5.3 I'enepupoBanue cirydaiiHbIX YUCEIL. 6 VK-1.3 JIT.1 J11.3J12.2
bubnuoreka random si3bika Python. J12.4J12.6
PaBHOMEpHOE pacrpesneneHue ciry4aiiHon €]
Benu4uuHbl. HopManbHoe pacnpezneneHue
cily4aiiHOH Benn4uHbl. Busyanuzanus
pacripe/iefieHUH C MOMOILBIO THCTOIPaMM.

BerunceHyue HHTErpazoB MeTooM MoHTe
-Kapio. /Cp/
5.4 /Koutp.pab./ 10 | IIK-4.2 TIK- [JI1.1 JI1.3J12.2
43VK-1.3 J12.4 J12.6
€)!

5.5 /Ox3amen/ 35 |MIK-4.2 TIK- [JI1.1 JI1.3J12.2

43 VK-1.3 J12.4 J12.6
€)!

5. OIEHOYHBIE CPEJICTBA

5.1. Ouenounbie MaTepHAJIbI AJs TEKYIEro KOHTPOJIS U MPOMEKYTOYHOM aTTecTanuuu

HpCZ[CTaBJ'leHbI OTACJIbHBIM JOKYMEHTOM

5.2. OneHo4HbIe MaTepHAabl I/ AMATHOCTUYECKOI0 TeCTUPOBAHMS




HpGZ[CTaBJ'IeHI:I OTACIBbHBIM JOKYMEHTOM

6. YHEBHO-METOANYECKOE © THOOPMAIIMOHHOE OBECHHEYEHUE JUCHUIIJIUHBI (MOJAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3narenbcTBO, TOI

Konnu-Bo

Ksacos b. U.

UucneHHble METO/IbI aHAIN3A U IMHEHHOH anreOphl.
Hcnons3zoBanne Matlab u Scilab

Mocksa: Jlanp",
2016, pneKTpOHHBII

pecypce

1

JI1.2

Jpsixonos B. I1.

MATLAB. IlonHbli caMmoyduTens

Mocksa: IMK
IIpecc, 2014,
3JIEKTPOHHBII
pecype

JI1.3

Sanu3usk B. E.

OCHOBBI HAyYHBIX BHIYUCIICHUI. BBeeHe B YHCIIEHHbIE
METOABI I (PU3UKOB U MHKECHEPOB: Y4eOHOE mocodue

Mocksa, MxeBck:
Perynsapnas u
XaoTHYeCKas
JMHAaMUKa,
WoxeBCcKkHii HHCTUTYT
KOMIIBIOTEPHBIX
HCCIICOBAaHUM,
2006,

JJIEKTPOHHBII

pecypc

JI1.4

lNanymxun H. E.

BricokoypoBHEBBIE METOABI TPOrPpaMMHUpPOBaHuUs. SA3bIk
nporpamMmmupoBanus MatLab. YacTs 1: yueOHUK

PocroB-Ha-/lony:
W3matenscTBO
IOsxHOrO
(denepanbHOTO
YHHMBEpCUTETA
(IOodYy), 2011,
3JIEKTPOHHBIHN

pecypc

6.1.2. lonoHuTeIbHAS TUTEPATYPaA

ABTOpLI, COCTaBUTCIIN

3arnaBue

HSZ[aTeJ'ILCTBO, roa

Komnu-Bo

J12.1

Yepubix Y. B.

MopenupoBaHue 31eKTpoTexHruueckux ycrporcts B MATLAB.

SimPowerSystems u Simulink

Mocksa: JIMK
IIpecc, 2007,
JJIEKTPOHHBII
pecypc

1

J12.2

®opmanes B. ©.,
PeBuznmkos JI. JI.

YucneHHbie MCTO/bL

Mocksa:
OUBMATIJINUT,
2006, 31eKTpOHHBII

pecypc

J12.3

IIepensmyTep B. M.

Maxets! pacompenns MATLAB. Control System Toolbox u
Robust Control Toolbox: yue6HOe mocobue

Mocksa: COJIOH-
TIPECC, 2008,
3JIEKTPOHHBII

pecypce

J12.4

Cwmonenues H.K.

MATLAB. IIporpammuposanue Ha Visual C#, Borland C#,
JBuilder, VBA: yueGHOe nmocobue

Caparos:
IIpodobpazosanue,
2017, 3meKTpOHHBII

pecypce

J12.5

[TepensmyTep B.M.

IMakets! pacmperns MATLAB. Control System Toolbox u
Robust Control Toolbox: yue6Hoe mocobue

Mocksa: COJIOH-
MPECC, 2009,
SJIEKTPOHHBIN

pecypce




ABTOPBI, COCTABHUTEIH 3arnaBue WznarensctBo, rox | Kommy-Bo

J12.6 |Hpsxonos B. I1. MATLAB. IlonHbIi caMmoy4YuTens CapatoB: 1
[IpodobpazoBanue,
2017, ameKTpOHHBIHA
pecypc

6.1.3. MeTronuueckue pa3paboTKu
ABTOPBI, COCTABUTEIH 3arnaBue WznarenbctBo, roa | Komuy-Bo
JI3.1 |Yepnsix U.B. MonenupoBanue dnekTporexanaecknx ycrpoiicte B MATLAB. |Capatos: 1
SimPowerSystems u Simulink: mpakTu4yeckoe pyKoBOACTBO [IpodobpazoBanue,

2017, ameKTpOHHBIH
pecypc

JI3.2 | dpsixonos B.II. VisSim+Mathcad+tMATLAB. BusyanbHoe MmaTeMaTH4eCKOe Mocksa: COJIOH- 1

MOJIETTUPOBAHHE: IPAKTUIECKOE PYKOBOJICTBO MPECC, 2010,
AJIEKTPOHHBII
pecypc
6.2. [TepeyeHnb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHKAIMOHHOH ceTn "UHTepHeTt"
31 [TocynmapcrBeHHas myONMYHAs HayYHO-TEXHHYecKas onbanoreka Poccun https://www.gpntb.ru/
6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

6.3.1.1|ITaker npukiaaueix nporpamm Microsoft Office

6.3.1.2|MATLAB

6.3.1.3|GNU OCTAVE

6.3.1.4|SIMULINK

6.3.2 Tlepeyennb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|http://www.garant.ru TadopmaiimoHHO-1IpaBoBOY mopTait ['apanT.py
6.3.2.2|http://www.consultant.ru/ CripaBouHo-TipaBoBasi cuctema KoncynbranT [lnroc
7. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCHUIIJIUHBI (MOIY JIS)
7.1|y4ebnas ayauTopust 1Jis POBEICHUS 3aHITUH JICKIIMOHHOTO THUIIA, 3aHSITHH CEMUHAPCKOTO TUMa (JTa00paTOPHBIX

3aHATUil), [PYNIOBBIX U UHAUBUAYAIbHBIX KOHCYIbTALlUH, TEKYIIEr0 KOHTPOJIS U IPOMEXYTOUHOI aTTecTalluy OCHAIIEHa:
KOMIUTEKT CHEIUaTH3UPOBAHHON yueOHOH MeOemH, MapKepHast (MeNIoBas) TO0CKa, KOMILIEKT IIePEHOCHOTO
MYJIbTUMEAUIHOrO 000pYyJ0BaHUS - KOMIIBIOTED, IPOEKTOP, IPOEKIIMOHHBIN 9KpaH, KOMIBIOTEPBI C BO3MOXKHOCTBIO
BBEIXO/1a B VIHTEpHET M IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa3oBaTeNbHyo cpeny. ObecnedeH JOCTYII K CeTH
VHTepHeT U B 31€KTPOHHYIO HHGOPMALIMOHHYIO CPey OpraHU3aIMu.




