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1. IEJIX OCBOEHUSA JUCITUIIJINHbBI

11

]_IGJ'H)IO H3YUCHUS KypcCa sABJISICTCS MMOJTYICHNEC HABBIKOB MCIIOJIb30BAHUS SI3bIKA IIPOTrPAMMUPOBAHUNS Python JUIA IPOBEACHU A
(1)I/IBH‘{€CKI/IX BI)I‘-II/ICJ'IGHI/II‘/’I, onepaulzn‘/'l C CUMBOJIbHOM MaTeMaTHKOﬁ, O6pa6OTKI/I MAaCCHUBOB 3KCIICPUMCHTAJIbHbIX JAaHHBIX,
peueHus (1)H31/I‘{€CKI/IX 3aja4. B JAaHHOM KYpPCC U3JI0KCH MUHUMaJIbHBIN Ha60p MPpHUEMOB IPOTPaMHUPOBAHHUA HA SA3BIKE
Python 1 IIPOCTBIX YUCIICHHBIX METOI0B, H€O6XOI[I/IMI>IX, 4TOOBI O6pa6aTI>IBaTI> SKCIICPUMCHTAJIbHBIC JAHHBIC
MOACINPOBATh (1)H3H‘{€CKI/I€ IIPOIECChl HA KOMIIBIOTEPE.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |BI.0.04

2.1

TpeGoBanus K NpeABapUTeILHON NOAT0TOBKe 00y4al0LIerocs:

211

Jluneinas anre6pa 1 aHAJIMTHYCCKas reoOMETpU

212

MareMaTHYeCcKni aHaIu3

213

Hndopmatuka

214

MexaHuka

2.2

HI/ICHI/IHJII/IHLI 1 MPAKTUKHA, I KOTOPBIX OCBOCHHUE IIaHHOﬁ JUCHHUIIJIMHBI (MOIIyJ'ISI) HeOﬁXO}II/lMO KaK
npeIecTByonee:

221

Ierpoduzuka

222

I'eopusuxa

223

MeTOZ[I)I FeO(i)I/ISI/I‘{eCKI/IX I/ICCJ'ICI[OBEIHI/Iﬁ

224

Teoq)mnqecmle MCETO/AbI UCCIICAOBAHUA CKBAXXHUH

225

OO6mas 1 HeTEeNPOMBICIIOBAs TEOJIOTHS

2.2.6

KOMHB}OTCpHBIC TCXHOJIOI'U B reod)mm(e

227

@usuka HeTIHOTO ¥ Ta30BOTO IUIACTa

228

IMudposslie cucTeMsl epeaayy HHGOpMaLUU

2.2.9

[Mudposast 06paboTKa CUTHAIOB

2.2.10

OnTHYECKHE CUCTEMBI CBSI3H

3. KOMIIETEHIIMA OBYYAIOIIET' OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIHUIIINHBI

(MOJYJIST)

OITK-2.3: CnocodeH 00padaTbiBaTh M MPEACTABJSATH MOJy4eHHbIE JKCIIEPUMEHTAJIbHbIE IaHHbIE

OIIK-2.2: [Ipumensier 3HaHUS B 00/1acTH QU3MKH VISl IPOBEIEHUS] HAYYHBIX HCCJIeI0BAHUN (PU3HUECKHUX CBOICTB 00HEKTOB

B pe3yabTare OCBOCHUS TUCHHUIIMHBI oﬁyqammnﬁm AOJIKCH

3.1

3HaTh:

3.11

HpOCTCﬁLHPIG YHCJIICHHBIC MCTO/bI;

3.1.2

QJITOPUTMBI METOJI0B BBIYUCIUTEILHON (DU3HUKH;

3.1.3

TIPUHIIMIIBI TOCTPOCHHUS CUCTEM 00paOOTKH MH(POPMALIUH.

3.2

YMmeTh:

3.2.1

CO31aBaTh IPOrPaMMbI Ha sI3bIKEe IporpammupoBanms Python;

3.2.2

peann30BBIBATH OPOCTHIC YHCICHHBIC METO/IBI Ha sI3bIKE pOrpaMMupoBanus Python;

3.2.3

O6pa6aTLIBaTL 1 aHAJIM3UPOBATH MACCUBBI OKCIICPUMCHTAJIBHBIX JAHHBIX,

3.24

IIPOBOAUTH YHCIEHHBIN OKCIICPUMEHT,

3.25

paboTaTh B KOJUIEKTHBE, yIUTHIBAsI HATMYNE KOH()ECCHOHABHBIX U KYIbTYPHBIX Pa3IHIHH.

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI MOAYJISA)

Kon

3aHATUA 3aHaTus/ Kvoe 1070

HanmenoBanue pa3nesnoB u Tem /Buj | Cemectp / | YacoB | Komneren- | Jluteparypa IIpumeuanue

Paznen 1. Boruucienus no ¢gopmyaam
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VImeHa niepeMeHHBIX 3ape3epBUPOBaHHbIC
ciosa B Python. O6wekrsI B s13b1ke Python.
dopmaTupoBaHye BEIBOJA (TEKCTA H
gucen). Printf cuarakcuc. Meron
¢dopmarupoBanus crpok (Format string
syntax). AprpMeTndecKie ornepaTopsl i
TIOPSIIOK BHINTONHEHNS. Mcrions3oBanue
CTaHJAPTHBIX MATEMAaTHIECKUX (YHKITHIL.
Omubxu oxpyrienus. KommiekcHbie
grcia. KommnnekcrHas apudmernka.
Komruiekcusie GpyHkuuu B Python.
CuMBONBHEIE BEYHCICHHS. OCHOBHEIC
oneparuy 1udQepeHIpoBaHus 1
HHTETPUPOBaHMs. PelieHne ypaBHeHni 1
pasnoxenue B psin Teiinopa /Jlex/

OIIK-2.2

JI1.3 J11.4]J12.2
J12.3

1.2

ApudMeTHIecKre orepaTopsl U IOPSI0K
BbINOJIHeHus. Vicrionb30BaHue
CTaHAAPTHBIX MATEMAaTHIECKUX (YHKITHIL.
Omubku oxpyrienus. KommiekcHbie
ymcia. KomruiekcHast apudmernka.
Kowmmiexcusie ¢pynxuun B Python. /TTp/

OIIK-2.2
OIIK-2.3

JI1.1 JI1.2]12.1
JI2.4 J12.5J13.1
0105293

1.3

/KouP/

0,7

1.4

Beraucnenus no ¢popmynam /Cp/

0,6

OIIK-2.2
OIIK-2.3

JI1.1 J11.2J12.1
J12.5
213233

Paznen 2. IINKJIBI M CIACKHA

2.1

Jlornueckune BoipakeHnsi. OCHOBHbBIC
omneparnuu co crrckamu. [uk for. ukn
for mo unmexcy cnmcka. Lukn while.
Peanu3zauust 1mkiia for ¢ moMoreo nuKiIa
while. Koncrpykuus range.

AGCTpaKIus CIIUCKOB WM CIIUCKOBOE
siouenue (List comprehension).
O0paboTKa HECKOJIBKUX CITMCKOB
OZIHOBPEMEHHO. BIio)kKeHHBIE CITUCKH.
W3BneueHue cpe3oB (Hape3Ka CIIUCKOB).
IIpoxoxaeHHE 10 ITTEMEHTaM BIOKCHHBIX
criuckoB B nukie. Koprexu (Tuples). /Jlex/

OIIK-2.2

JI1.3 JI1.4J12.1
2.3

2.2

Jlornueckue BoipaxkeHust. OCHOBHbIC
OIECPALMH CO CIIUCKaMH. AHAIN3 TaHHBIX
u3 cnucka /TIp/

OIIK-2.2
OIIK-2.3

JI1.1 J11.2J12.1
J12.4 J12.5]13.1
0152033

2.3

/KouP/

0,7

24

Pa6ora co crmckamu B 1ukie. Jloruueckne
BoIpakenust. /Cp/

0,6

OIIK-2.2
OIIK-2.3

JI1.1 J11.2J12.1
J12.5
019233

Paznen 3. ®yHkuum v BeTBJIeHUS

3.1

JlokanbHbIE U TI00ATBHBIC IEPEMCHHBIC.
Oynkimn. yHKIINN C HECKOIBKUMHI
BXOJHBIMH aprymeHTamMu. OyHKuuu
BO3BPAIIAIOIINAE HECKOIBKO 3HAUCHHIA.
OynKIMK 0€3 BO3BPAIAeMbIX 3HAYCHHIA.
3HaueHne apryMenTa (hyHKIHH 10
ymomuanuio (keyword arguments,
apTyMEHTBI KITFOUEBOTO CIIOBA).
JIsmbnma-¢yHKIMN (AHOHUMHBIE () yHKIIIH
WIN TSIMO1a-BBIPYKESHUS).

Bertsnenune. Koncrpykuust if-else.
Berpoennsie (inline) nposepku if. /Jlex/

OIIK-2.2

JI1.3 J11.4J12.1
J12.3




3.2 Oyukimn. Koncrpyknus if-else.  /Ilp/ 4 OIlK-2.2 [JI1.1J11.2J12.1
OIIK-2.3 |JI2.4 J12.5]13.1
31052093
3.3 /KouP/ 0,7
3.4 OyHkImH, 1sMoaa-¢yakimu. Onepartop 0,6 OIlK-2.2 [JI1.1J11.2J12.1
sersneHust if. Koucrpyxkuus if-else. /Cp/ OIIK-2.3 J2.5
31052033
Pa3nea 4. Iloab30BaTebCKUIA BBOI U
o0paborka omnodox
4.1 UreHue BBOJA ¢ KJIaBHaTyphl. UreHue 8 OIIK-2.2 |JI1.3 JI1.4J12.1
JIAHHBIX M3 KOMaHHOW CTPOKH. DyHKIHs 2.3
eval. Ilpumenenne eval k ctpokam.
IMpumenenue eval K moIb30BaTEIBCKOMY
BBoNy. @yHk1us exec. [IpeobpasoBanus
CTpPOK, comepkaInx GopMyIIsl, B GyHKINH
na Python (StringFunction). OcuoBsl
HCIIOJIB30BAHUSI MOJTYJIS argparse.
Iloctpounoe utenue Qaiina. Yrenune daiina
¢ uHcTpykuueit With. Urenue daiina c
koHcrpykimei While. Urenue daiina B
CTPOKY (String). 3amnuch JaHHBIX B aii.
O6pabotka ucknodeHuit. [Iposepka Ha
OIPEIEICHHOE UCKITIOYCHHUE.
I'enepupoBanue uckmouenuil. /JIex/
4.2 UreHne MacCHBOB JITaHHBIX U3 (hailyoB. 8 OIIK-2.2 |JI1.1JI1.2J12.1
3anuch MacCUBOB IaHHBIX B daiiisl. /TIp/ OIIK-2.3 |JI2.4 J12.5J13.1
4.3 /KouP/ 0,7
4.4 Ionp3oBarenbckuii BBOA U 00paboTKa 0,6 OIlIK-2.2 |JI1.1 JI1.2]12.1
omrOok. OYHKIMY YTESHHS U 3aTTHCH OIlK-2.3 J12.5
MaccUBOB JaHHBIX. /Cp/
Pa3nen 5. O6padorka MacCHBOB JaHHBIX
U nocTpoeHune rpapuKos
5.1 MaccuBbl JaHHBIX IPOrpaMMax Ha si3bIKe 8 OIlK-2.2 [JI1.3 JI1.4J12.1
Python. TToctpoenwue rpadhukos OIIK-2.3 J12.3
(6ubmmotexa matplotlib). Bexropusamms
olepaluii Hai MacCUBaMH U () YHKIIHH.
KomupoBaHue, pe3epBUpOBaHUEC TAMSTH,
HHJCKCUPOBaHKE U U3MEHEHHE (HOPMBI
MAacCUBOB JaHHBIX. Omepaiuu ¢
MHOTOMEPHBIMHU MaccuBaMH. /JIek/
5.2 O0paboTka MacCHUBOB JIaHHBIX U 8 OIlK-2.2 [JI1.1 J11.2]12.1
noctpoenue rpadukos. /T1p/ OIlK-2.3 |JI2.4 J12.5]13.1
3105233
53 /KouP/ 0,7
5.4 O06paboTKa MacCHBOB JIaHHBIX U 0,6 OIlIK-2.2 |JI1.1 JI1.2]12.1
noctpoenue rpadukos. Padora ¢ OIlK-2.3 JI2.5
6ubmmorexamun NUMPY 1 matplotlib. /Cp/ 213233
Paznen 6. Cayuaiinbie ynciaa
6.1 I'enepupoBaHKe Cy4aiiHBIX YHCEI. 4 OIlK-2.2 |JI1.3 JI1.4J12.1
bubarorexa random si3pika Python. J12.3

PaBHOMEpHOE pacnpeneneHue crydaiHon
BenmmauHEL. HopMmansHOe pacipenencHie
cllyyaiiHoOM BennuuHbl. Buzyanuzanus
pacIpeneneHni ¢ TOMOIIBIO THCTOIPAMM.
Brruncnenue narerpanos metonom MoHTe
-Kapumo. /Jlex/




6.2 Cayuaiinbie yncna. Padora ¢ 4 OIlK-2.2 |JI1.1J11.2J12.1
6ubnmorekoit random. OIlK-2.3 |JI2.4 J12.5J13.1
JuddepeHtmpoBaHne 3aryMIeHHBIX 019233
curnanos /I1p/

6.3 /KonP/ 0,8

6.4 Cnyudaiinble yncia. Pabora c 0,7 OIlK-2.2 |JI1.1J11.2J12.1
6ubmmrorekoit random. /Cp/ OIlK-2.3 2.5

31052033
Pazpen 7.
7.1 /KoHTp.pad./ 18 OIlK-2.2 [JI1.1J11.2J11.3
OIIK-2.3 J1.4
7.2 /Ox3amen/ 18 OIlK-2.2 |JI1.1J11.2J11.3
OIIK-2.3 J1.4

5. OHEHOYHBIE CPEJCTBA

5.1. OueHo4HbIe MaTePHAJIbI Uil TEKYIIET0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTAllMH

Hpe)ICTaBJ'IeHLI OTACIIbHBIM JOKYMECHTOM

5.2. OneHo4HbIe MAaTePHAJIbI IS JUATHOCTHYECKOr0 TeCTHPOBAHMS

HpellCTaBJ'[eHLI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METO/MYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCHUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas iutepatrypa

6.1.1. OcHoBHasi JiuTEpaTypa

ABTOpBI, COCTABUTENN

3araBue

H3parenbcTBO, O

Konuu-Bo

Jpsxonos B. I1.

MATLAB. I1onHblii caMOy4HTENb

Mockga: [IMK
Ipecc, 2014,
3JIEKTPOHHBIN
pecypc

1

J1.2

Cy3u P. A. SI3bik nporpammupoBanus Python: yueGHoe mocobue

Mocksa: UntepHer-
YHuBepcurer
HNHdopmMamoHHbIX
TexHonoruit
(MHTYUT), 2016,
3JIEKTPOHHBIN

pecypc

JI1.3

IMomnos N.C., BrruucnuTenbHbIE METO/IBI B 33/1a4aX TEOPETHUECKON (PU3UKH:
Mensenesa M.A. yueOHO-MEeTOInYEeCcKOe ocodue

Owmck: Omckuit
TOCY/AapCTBEHHBIN
YHHUBEPCHUTET UM.

® .M. JlocToeBckoro,
2015, 31eKTpOoHHBII

pecypc

J1.4

Konmaes B. 1., YucneHHble METOIBI M TPOTPaMMHUpOBaHue: Y4eOHoe mocodue

T'arapuna JI. T.

Mocksa:
Wznarensckuit Jlom
"®OPYM", 2017,
SJIEKTPOHHBIN

pecypc

6.1.2. [lonotHUTeILHAS TUTEPATypa

ABTOpBI, COCTABUTENN

3arnaBue

M3 patenbcTBO, O

Konnu-Bo

J12.1

Ksacos b. U. UucneHHble METOIBI aHAIN3A U JINHEHHOH anreOphl.

HUcnons3oBanue Matlab u Scilab

Mocksa: Jlanp",
2016, >neKTpOHHBIH

pecypc

1




ABTOpBI, COCTABUTENN 3arnaBue W3narensctBo, rox | Komma-Bo
JI2.2 |BoeBonusn B. B. BeruncnurenbHas MaTeMaTHKa M CTPYKTypa aJlfOPUTMOB: Mocksa: 1
YuebHuk MockoBckuit
roCyapCTBEHHBIN
YHHBEPCHTET UMEHH
M.B. JlomoHOCOBa,
2010, »nmeKTpOHHBIH
pecype
JI2.3 |IlarTHHa U. B., BrraucnutensHas MaTreMaTuka: Y4eOHUK Mockaa: 1
CunuykoB A. B. MockoBckuii
(uHAHCOBO-
TPOMBIIITICHHBIH
YHHBEPCHTET
«Cuneprusi», 2012,
JJIEKTPOHHBIN
pecype
JI2.4 |Epun C. B., HukonaeB |ABToMaTu3zalys HHXEHEPHBIX pacy€TOB C UCIOIb30BaHUEM Mocksa: Pycaiic, 1
10. J1. nakera Scilab: TIpaktuueckoe mocobue 2015, 351eKTpOHHBII
pecype
JI2.5 [T'ypukos C. P. OCHOBBI AJITOPUTMHU3ALIMH U IPOrpaMMHpoBanus Ha Python: Mocksa: 1
yueOHOe rocodue Wz narenbcTBO
"®OPYM", 2017,
JIEKTPOHHBIN
pecype
6.1.3. MeTtoauueckue pa3padoTku
ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron | Konnu-Bo
JI3.1 |Carankuna JI. B., MarteMaTrueckoe MOJICIMPOBaHUE: 3a1a4l U METOIbI Junenk: Jluneuxuit 1
IenbkoB B. b. MEXaHUKH. YueOHOoe ocodue roCyJapCTBEHHBII
TEXHUYECKU I
yausepcurer, ObC
ACB, 2013,
3JIEKTPOHHBIHN
pecypce
6.2. ITepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKANIMOHHO# ceTH "MHTepHer"
D1 |Homarmumss crpanuna IPython [Onextponusiit pecypc] — Pesxum mgocryma: http://ipython.org/
32  |Homarunss crpanuna NUmMPY  [DiextponHblit pecypc] — Peskum gocryma: — http://www.numpy.org/
33 |Matplotlib [Dnextponnstii pecypc] — Pexxum mocrtyma: http://matplotlib.org/
6.3.1 [lepeyens NporpaMMHOro odecrnedeHust
6.3.1.1|HaKeT npukiIaaaeix mporpamm Microsoft Office
6.3.2 [lepeyens nHGOPMALUOHHBIX CHIPABOYHBIX CHCTEM
6.3.2.1|http://www.garant.ru UadgopmarieonHo-mpaBoBoit moprtain ['apanT.py
6.3.2.2|http://www.consultant.ru/ CripaBouro-npaBoBas cucrema Koncynsrant ITmroc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)
7.1|YueOHas aymuTOpus ISl IPOBEICHUS 3aHITHI JICKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO TUTIA (JJAOOpATOPHBIX 3aHATHI),
TPYNIOBBIX U HHAMBUAYATBHBIX KOHCYIBTALNHA, TEKYIIEr0 KOHTPOJIS U MPOMEXKYTOYHOH aTTeCTallH.
7.2]OcHalieHa: KOMIUICKT CIICIHATH3UPOBAHHON YaeOHOM MeOenu, MapkepHas (MeJloBast) TOCKa, KOMIUICKT IIEPEHOCHOTO

MYJIBTEMEAUHHOT0 000PYIOBaHHS - KOMITBIOTEP, IPOEKTOP, TP OEKIIMOHHBIH KpaH, KOMIIBIOTEPHI C BO3MOKHOCTBIO BBIXO/IA
B MIHTEpHET M JOCTYIIOM B 2JIEKTPOHHYIO HH(OPMAaLMOHHO-00pa30BaTENbHYIO CPENY.




