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MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD

. N Dopma
VIIbSHOBCKHI FOCYAapCTBEHHBIH YHUBEPCHTET

®-Paboyast nporpamma JUCHHUIIINHBI

1. HEJMU U 3AJAYU OCBOEHUS JIUCHUIIJIMHBI:

B mucnmrinHe n3ydaroTcss OCHOBHBIE IPHHIUITEI PA0OTHI C 00BEKTHO-OPHEHTHPOBAHHBIM
SI3BIKOM  TIporpaMMupoBanust Python, OuOmmoTexkn craHmAapTHBIX MOIYJEH S3bIKa, METOJBI
POrpaMMHPOBAHHMS M OTIA KU MPHUI0KEHUH, TIPUTOJHBIX ISl IPUMEHEHHSL.

Heab mucrumiavebl - (HOPMUPOBAHHE Yy CTYACHTOB HABBIKOB COOTBETCTBYIOIIMX BHUAAM
npodeccHoHaIbHON AEATETPHOCTH, HEOOXOUMBIX JUIS PEHICHHUs MPO(ecCHOHATBHBIX 3a/ad C
UCTIOJIB30BaHUEM S3bIKa TIporpaMMupoBanust Python.

3agaya JUCIMIUIMHBI —TIPHOOpETEHHE CTYACHTaMH HEOOXOJUMBIX 3HaHUH O 0a30BbIX
KOHIICTIIUSX MporpaMMupoBanus Ha Python, 06acTsx ero mpuMeHUMOCTH, KOHCTPYKITUSX SI3bIKA
Python u TexHonorun pazpadbotku nmporpamm Ha Python.

2. MECTO JMCHMIIJIMHBI B CTPYKTYPE OIIOII:
Hucummuimaa «OcHOBBI TporpaMMupoBanust Ha Python» um3ywaercs B 4 cemectpe u
OTHOCUTCSI K 00s3aTenbHOM yacTu aucuuiuinH 6i1oka b1.0.12 mo HampaBiieHHIO HOATOTOBKU
40.03.01 Opucnpynenius ducuuniauHa GoOpMHUPYET MPAKTUYECKUE HABBIKM MCIIOJIB30BAHMS B
npodeccroHaIbHOM AATEIFHOCTH COBPEMEHHBIX KOHIICIIMN 1 METOIOB MTPOTPAMMHUPOBAHHSL.

3. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 110
JUCHUIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMH
PE3YJIbTATAMHU OCBOEHUA OCHOBHOH
IMPO®ECCUOHAJIBHON OBPA30OBATEJIBHOMN ITPOT'PAMMBI

Koa 1 HauMeHOBaHHE

Hepeqeﬂb INIAHUPYEMBIX PE3YyJIbTATOB Oﬁy‘leﬂﬂﬂ mo

HWHHOBAIIMOHHLBIC MPOAYKTBIN
TEXHOJIOTHH, aHaJIM3UpPOBATH

JaHHBIC n MNPUMCHATH
METOJbI HCKYCCTBEHHOI'O
HUHTCIJICKTA

peaau3yemMoit AUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX ¢ HHAUKATOPAMM
KOMIIeTEeHIIUHN JAOCTHKEHHSI KOMIIeTeHIMii

OK-1 NA-1uxl

Crniocoben UCIIOJIb30BaTh | 3HAET METOAbI MPUMEHEHHS CKBO3HBIX IU(POBBIX TEXHOIOTHIA,

METOABl U TEXHOJOTHMH cOOpa, CTPYKTypUpPOBaHHs, aHaIU3a
JAHHBIX [ IIOCTPOEHUsS HOBBIX OPraHU3allMOHHBIX H
YIIPAaBJICHYECKUX MOJENIEH, IPOAYKTOB U CEPBUCOB

NJ-1.1ux1
3Haer OCHOBHBIE CKBO3HBIE TEXHOJIOTUN (HOBBIE
MPOU3BOACTBEHHBIC  TEXHOJIOTHH;  HEHUPOTEXHOJOTHMH U

UCKYCCTBEHHbBII MHTENIJIEKT, TEXHOJIOTUH OecrpoBOJHOM
CBSI3M; KOMIIOHEHTBI POOOTOTEXHUKU U CEHCOPUKA; KBAHTOBbBIE
TEXHOJIOTMH; CUCTEMBI PaCIpEEIIEHHOI0 PEECTPa; TEXHOJIOTUN
BUPTYaJIbHOU U IONOJHEHHON PEAIbHOCTH)

NJI-2n0x1

YMeer B ciayyae BbIOOpa MEXIy ~IEPCIEKTUBHBIMU
WHHOBALIMOHHBIMA M YCTAapeBIIMMM IOAXOAAMH  JIETKO
BbIOMpaTh HOBBIE HJAEH M METOAbl U MPEANpUHUMATH
KOHKPETHBIE [JEHCTBUS JUId TEHEpalMM M pealu3aluu
MHHOBAIIMOHHBIX HJEHM MOJIXO0J0B, YMETh AaHaJU3UPOBATb,
CHUHTE3MpOBaTh M OLIEHWBAaTh HMH(OPMAIUIO JUIsl MPUHATHUS
PELICHUI U pean3aluu CBOUX JEHCTBUI

NJ-2.1 uxl

YMeeT HaXOAUTh KpEeaTUBHbIE CIIOCOOBI pelIeHHs] IPOOIEMBI,
aHaM3UpPOBaTh UX IUIIOCHI U MHHYCBI, PHUCKH, BBIOMpPATh
ONTUMAJIbHOE pEUICHUE

NJ-2.2 uxl
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MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD
VAbSIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET

dopma

®-Paboyast nporpamma JUCHHUIIINHBI

YMeeT pacnio3HaBaTh HENPOAYKTUBHbBIE MEHTAIbHBIEC MOJEIU U
CTEPEOTHUIIbI U OTKA3bIBATHCS OT HUX

NJI-3 uxl

Bnaneer HaBbIKaMH U3MEHEHUS PEIICHUH MPU HAJTUYUH HOBBIX
apryMEeHTOB WJIM TMPOM3OIIEAIINX WU3MEHEHHUH, BIAJETh
TEXHOJIOTHSIMU YNPABIICHUSI TOJHBIM >KU3HEHHBIM IIUKIJIOM
JTAHHBIX

Na-3.1 uxl

Brnageer TexHONOrUsMH MPUHSITHS PEIIEHUH, OCHOBAHHBIX Ha
JAHHBIX (KyJIbTypa U 3THKA MPUHSTHS PEHICHUH HAa OCHOBE
JMaHHBIX; BCTpauMBaHUE IIpollecca NPUHATHS pELIEHUN Ha
OCHOBE JAaHHBIX B OM3HEC-TPOIECCH OpPTraHU3alluU; CUCTEMBI
ABTOMATUYECKOTO TMPUHATUS PEUICHHUM, BKIIOYas CHUCTEMbI
HCKYCCTBEHHOTO MHTEILJICKTA)

NJ-3.2 uxl

Brnaneer Mmeroaukamu obecrieueHus: 0€30MacHOCTH TAHHBIX
K -2 N-1ux2
Crnocoben  pa3pabareiBaTh | 3HACT OCHOBHBIC MOHATHS A3bIKa IMporpaMMupoBanus Python,

nmporpamMMsbI Ha s3eike Python

IUIA MCIIONB30

BaHUs B cepe

cBoell  mpodeccruoHanbHOM

ACATCIIbHOCTH

METO/BI ONMCAHUS CTPYKTYP AaHHBIX M KIJIACCHI 33124,
dopmynaHrpyeMbIX 1 pemraeMbix Ha Python

NJI-20x2

VYmeer pa3pabareiBaTh MporpaMMel Ha si3bike Python,
NPUMEHSTh U3yYEeHHBIE METOJIBI U CTPYKTYPHI JAaHHBIX B
COOTBETCTBHUH C TEXHOJOTHEH pa3paboTKH MporpamMmm
NJI-30x2

Bnaneer HaBblkaMu pa3pabOTKH, OTIAIKU U TECTHPOBAHUS
mporpamm Ha si3pike Python st ucmons3oBanms B cepe cBoei
npodhecCHOHALHON e TENHbHOCTH

4.1. O0beM TMCUMILIMHBI B 32a4e€THBIX eMHUIAX (Bcero) 2

4.

OBLIAA TPYAOEMKOCTDH JUCHUIIJINHBI

4.2. O0beM IMCHUIUIMHBI 110 BHAaM Y4e0HOH padoThl (B yacax)

KosmuecTBo yacos (popma o0yueHust)
Buj y4eOHoii paGoThI ALl
Bcero no B 1.4. mo cemecTpam
IJ1AHY 4
KonraktHas paboTta 00ydaroniuxcs ¢ 32 32
MpenojaBaTesieM B COOTBETCTBUU ¢ Y1
AyJUTOpHBIE 3aHITHSL:
® JICKIIUU 16 16/16
® CEMUHAPhl U NPAKTUYCCKUEC 3AHITHUS --- ---
e j1a0opaTopHBIE pabOTHI, IPAKTHKYMBI 16 16/16
CamocrositenpHas pabora 40 40
dopma TeKyIIero KOHTPOJIs 3HAHUHU U Brinosninenue
KOHTPOJISt 71a00paTOpHBIX 3a/1aHUH,
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, pelieHue 3aaau
KOHTp.paboTa, KOJJIOKBUYM, pedepat u 1p.(He
MEHee 2 BUJIOB)
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MI/IHI/ICTepCTBOVHayKM 1 BBICILIETO vo6pa303aﬂnﬂ P® dopua
VAbSIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET
®-Paboyast nporpamma JUCHHUIIINHBI
Kosaun4yecTBo 4acoB (popma o0OyueHus )
. o4Hasi
Buj yueOHoi padoThI
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KypcoBas pabora ---
Bubl npoMexyTOUHOMN aTTecTaluu (3K3aMeH, 3a4eT
3a4er)
Bcero yacos no aucuuiuinHe 72 72
KoanuecTBo yacoB (popma o0yueHust)
. 0YHO-3204YHasA
Buj yueOHoii padoThl
Bcero no B 1.4. mo cemecTpam
IV1AHY 4
KonTakTHas pabota 00yJaromuxcs ¢ 12 12
npenojanatesieM B cooTBeTcTBUH ¢ YII
AyaUTOpHBIE 3aHATHUSA:
® JICKIIUU 4 4/4
® CEMUHaphl U NPAKTUYECKUE 3AHITHUS --- ---
e J;1a00paTopHBIC PAOOTHI, MPAKTHKYMBI 8 8/8
CamocTosTenbHas pabora 60 60
@®opMa TeKyIero KOHTpOJIsd 3HaHUU U Beinonnenue
KOHTPOJIA 1ab0paTOpHBIX 3a/1aHUH,
CaMOCTOSITENILHOUN paObOThI: TECTUPOBAHUE, penieHue 3aaa4y
KOHTp.paboTa, KOJITIOKBUYM, pedepat u 1p.(He
MeHee 2 BUJOB)
Kypcosas pabora ---
Bubl npoMeKyTOUHON aTTecTaluu (3K3aMeH, 3a4€T
3a4er)
Bcero yacoB no aucuuiuinHe 72 72

B cnyuae neobxooumocmu ucnonv3ogamus 8 yueOHOM npoyecce YaCMUYHO/UCKIIOUUMENbHO OUCHIAHYUOHHBIX
06pazosamenbHblX MEXHONO2Ul 6 mabnuye yepes clewl yKazvleaemcs Koauvecmeo uacos pabomwr JIJIC ¢
obyuarowumucst 018 NPOGeOeHUs 3aHAMULL 8 OUCMAHYUOHHOM hopmame ¢ RPpUMEHeHUeM INEeKMPOHHO20 0OVUeHUs.

4.3. Conep:xxanue 1ucuMILINHBL. Pacnipenesienne 4acoB mo reMaM U BHIaM y4eOHOi
padoThI:
®opma o0yuyeHHUs] __ o4yHas

Buabl y4eOHbIX 3aHATHI ®opma
°
Ha3panue pa3sjneioB u = TEeKyIIero
TeM 2 AyIMTOpPHBIE KOHTPOJISt
3aHATHSA 3HAHMH
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MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD

VAbSIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET

dopma

®-Paboyast nporpamma JUCHHUIIINHBI
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1. A3p1k Python. Turmbr 6 2 0 0 0 4 Pemenue 3amay
JAHHBIX.
Oco0eHHOCTUBBO1a/BEIBO/I
a.
2. JIuneliHble aNropUTMBI. 8 2 0 2 0 4 Pemrennie 3apmau.
OcobenHoctu Jlaboparopnast
MOAKIIOYCHUS U pabora 1
WCIMOJIb30BAaHMS MOAYJICH.
3.Pa3BerBisromnmecs 10 2 0 2 0 6 Pemrennie 3apmau.
MIPOLIECCHI. Y CJIOBHBIN Jlaboparopnast
orepaTop. pabora 2
4. Iluknmaeckue 8 2 0 2 0 4 Pemienne 3amau.
anroputMel. OnepaTopbl Jlaboparopnast
IIMKJIA. pabora 3
5. Pabora co cTpokamm. 10 2 0 2 0 6 Pemenne 3anmau.
JlaGoparopHnas
pabora 4
6. Koptexu, ciucku 12 2 0 4 0 6 Pemrenne 3apau.
CJIOBapH, MHOXKECTBA. Jlaboparopuast
OnHOMEpPHBIE MACCHUBBI pabora 5
7. AByMEpHBIE MAaCCHUBBI 10 2 0 2 0 6 Pemienne 3amau.
JlaGopartopHas
pabora 7
8. Pabota c daitmamu. 8 2 0 2 0 4 Pemenne 3amau.
JlaGopaTopHas
pabora 6
Hroro 72 16 0 16 0 40
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MI/IHI/ICTepCTBOVHayKM 1 BBICILIETO vo6pa303aﬂnﬂ PO dopua
VAbSIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET
®-Paboyast nporpamma JUCHHUIIINHBI
dopma 00ydeHHUSI  OYHO-3309HAS
Buabl y4eOHbIX 3aHATHH
AyauTopHbIe 5 =
3aHATHS E %
o - £ =3 dopma
Ha3Banmue u pa3aesioB u 5 © § s _| 8o § TeKyIllero
TeM 2 ) g i . i £ E. 2 KOHTPOJISI
= E § 3 g Z =& = 3HAHUH
E | Ex| 28 E| & =
5| $E| g5 E 8
SE|E B E 3
3 K O
(<]
1. S3pik Python.Tumst 8 0,5 0 0 0 6 Permrenue 3agau
JIAHHBIX.
Oco0eHHOCTHBBOIA/BEIBO/
a.
2. JIuneliHble aNrOpUTMBI. 8 0,5 0 1 0 8 Pemmenne 3amau.
OcobenHoctu JlaboparopHas
MOJKIIOYEHHST U pabora 1
WCIOJIb30BAaHMS MOAYJICH.
3.Pa3BeTBIIsIONIIHECS 12 0,5 0 1 0 8 Pemenne 3apgad.
MPOLECCHL. Y CIIOBHBIN JlaGopaTopHas
omneparop. pabora 2
4. [luknndeckue 8 0,5 0 1 0 8 Pentenne 3apau.
anroputMel. OniepaTopbl Jlaboparopuas
UKJIA. pabora 3
5. Pabora co cTpokamm. 8 0,5 0 1 0 8 Pemenune 3amau.
JlaGopaTopHas
pabota 4
6. Koptexu, ciucku 12 0,5 0 2 0 8 Pemenne 3apau.
CJIOBapH, MHOXKECTBA. Jlaboparopuas
OnHOMEpPHBIE MACCHUBBI pabora 5
7. AByMepHBIE MacCCUBBI 8 0,5 0 1 0 8 Pemenne 3amau.
JlaboparopHas
pabora 7
8. Pabora ¢ aitnamu. 8 0,5 0 1 0 6 Pemenne 3apmau.
JlaboparopHas
pabora 6
Hroro 72 4 0 8 0 60

5.COAEPKAHME JUCIHHNJINHBI

Tema 1. S3pik Python. Tunbl nganHbix. OcoOenHocTn BBoOaa/BeiBoAa. ConepikaHue
TeMbl. Python kak 00beKTHO-OPUEHTUPOBAHHBIN sI3bIK. THITBI JaHHBIX. OcOOeHHOCTH. BBOI-BBIBO
BEJIMYMH pa3HbIX THUNOB. [IpeoOpazoBanue THoB. opMaTHBII BHIBOI.

Tema 2. JIunelinbie a1roputMbl. OCO0eHHOCTH MOAKJIIOYEHUS] H MCIIOJIb30BAHUS MOTYJIel.
Copnepxxanmne teMbl. Moaynu B sizbike Python. OcobeHHOCTH MOJKITIOUEHUST ¥ MCTIOJIb30BaHMS.
3nakoMcTBO ¢ MoayieM math.CocTaBieHue TMHEHHBIX aITOPUTMOB.
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MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD

. N Dopma
VIIbSHOBCKHI FOCYAapCTBEHHBIH YHUBEPCHTET

®-Paboyast nporpamma JUCHHUIIINHBI

Tema 3.Pa3BerBisiiolmiuecsi mpouecchbl. YCJIOBHbIH omepatop.CoJaepKaHUE  TEMBIL.
PasperBastomuecs npoueccsl. [Iporpammuas peanu3zanust cpeacTBamu si3bika Python.

Tema 4. Hukanueckne aaroputmel. Onepatopsl nukiaa.Coxepxxanue temsl. Lluknnueckue
anropuTMel. Peannsanys IUKIOB € yClIOBHEM, ¢ NOBTOpeHHEM. Co3gaHMe U HCIOJIB30BAHUE
MI0JTb30BATEIBCKUX (PYHKIINH.

Tema 5. PabGora co crpoxkammu.Conepxxanue Tembl. CTpoKoBble BenWYMHBL. OCOOEHHOCTH
peanuzanuu U paboTsl ¢ HUMU. OCHOBHBIE METOBI PA0OOTHI CO CTPOKAMHU.

Tema 6. Kopresxkn, cnmcku cjioBapu, MHOxkecTBa. OgHomepHble MaccuBbl. ConepikaHue
tembl. Komnexkuuu sizpika Python. Koprexwu, crimcku, cimoBapu, MHOkecTBA. OCOOEHHOCTH H
peanu3anust. OcoOeHHOCTH pabOThl C OTHOMEPHBIMU MAacCUBaMHM CpeJCTBaMH si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Cozaepxkanue Tembl. J[BymepHble MaccuBbl. OCOOCHHOCTH U
peanuzanus 00padoTKH.

Tema 8. Padora ¢ ¢paiiiamu.Coznepxanue TeMbl. TexcToBbie (aiiisl B si3pike Python. TIpumepsr
paboThl ¢ daitnamu.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKHUX 3AHSATUI

Jlannslit Bug padboTel He peaycMmoTper YII.

7. JABOPATOPHBIE PABOTHBI, IPAKTUKYMbI

Tema 2. JIuneiinbie aaropuT™Mbl. OCO0€HHOCTH NMOAKJIYEHHUS U UCIOJIb30BAHUS MOTYJIeil.
Jlabopamopnas paboma: «Jluneiinvle npocpammoly.

Lesnb paGoTHI: MOTYYUTHh HABBIKM BBOJUTH U BBIBOAMTH JaHHBIE, CO3/1aBaTh IEPEMEHHbIE
Y BBINOJIHATH apU(PMETHUECKHUE OTIEpaLIUU.

Metoanyeckre ykazaHusi: OOpaTUTh BHMMAaHHE HAa BO3MOXXHOCTH IOJKIIOYECHUS
MaTeMaTHIeCKuX (QYHKIHA U3 MOIyssl math.
Tema 3.PaszserBasionuecst npouecchbl. Y CJI0BHBIN OnepaTop.
Jlabopamopnas paboma: «Pazeemenaiowuecs npoyeccoiy.

Ienb paboThl: MOMYyYUTHh HABBIK pabOTHI C YCIOBHBIMM OllepaTopaMu Ha si3bike Python..
Pabota cocTouT U3 AByX 3aaHUM.

Metoauueckue yka3aHHsA: OOpaTHUTh BHMMaHHE Ha OCOOECHHOCTH HCIHOJIb30BAHUSA
YCIIOBHOT'O ONIEPATOPA B SA3BIKE.
Tema 4. ukaudeckue anropuTmbl. OnepaTropsl HUKIA.
Jlabopamopnas paboma: « Opeanuzayus YyuKkioey.

Ienp paGoThl: MOJYYUTh HABBIK WCIOJIB30BAHUS OMNEPATOpOB LUKIaHA sA3blke Python.
Pabora cocraBnena u3 Tpéx 3agaHU.

Metoanueckue ykazaHusa: OOpaTuTh BHUMaHHE Ha OCOOEHHOCTH LMKJA C YCIIOBHEM.
VY aenuts BHUMaHUE U3y4eHUIo Moy random.
Tema 5. PaGora co cTrpokamu.
Jlabopamopnas paboma: «Paboma co cmpoxamuy.

Ienb paboThl: M3YYNUTh BO3MOXKHOCTH si3bIka Python asnst paboTsl co cTpokaMu.

MeTtoauueckue yKazaHUs: U3y4YUTh METOAbI JJIsl pabOThl CO CTPOKOBBIMU BEIMYMHAMM,
UCIIOJIb30BaHUE CPE3OB.
Tema 6. Kopre:xxkn, cnucku cioBapu, MHOKecTBa. OTHOMepHbIe MACCUBBI.
Jlabopamopnas paboma ons evinonnenus na Python: « Oonomephvie maccusbiy.

Llenb paboTHI: 1aTh CTYACHTAM MMPAKTHYECKUI HABBIK B HAITMCAHUH ITPOrpaMM 00paboTKH
OJTHOMEPHBIX MaCCHUBOB: IOMCK MAKCUMYMOB 1 MUHUMYMOB, COPTHpOBKa cpenctBamu Python.

MeTtonuyeckue yka3aHMs: BBIIOJHUTH 3a/JaHue Oe3 HCIIOJIb30BaHMA MOAYJEH numpy,
array, oOpaTUTh BHUMaHHE Ha UCIIOJb30BaHUE JIAMO1a-DyHKINH.
Tema 7. /IByMepHbI¢ MaCCHBBI.
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MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD
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®-Paboyast nporpamma JUCHHUIIINHBI

Jlabopamopnas paboma ons evinonnenus va Python:«/]lgymepHule maccugvl u pyHKyuuy».

Henp paboThl: [aTh CTyJEHTAM MPAKTUYECKHH HABBIK B HAMHCAHWU MPOTPAMM
00pabOTKUIBYMEPHBIX MACCUBOB C UCIIOIB30BAHUEM (PYHKITUH.

MeTtonuyeckue ykazaHus: 0OpaTUTh BHUMaHHUE Ha OCOOCHHOCTH MHHUIIMATU3allii MacCHUBa
C TIOMOIIIBO BJIOKCHHBIX CITUCKOB. BO3MOXKHO HCIIOTB30BaTh (PYHKIIMHA MOJIYJISI nUMPY.
Tema 8. PaGora ¢ paitiamm.
Jlabopamopnas paboma o5 evinonnenus Ha Python:« Datinoly.

ens paboThl: AaTh CTyIEHTaM MPAKTUYECKUI HABBIK B HAITMCAHUU MIPOTPaMM, B KOTOPBIX
BBITIOJTHSIOTCS OTIEPAIMH ¢ TEKCTOBBIMHU (haiijlaMu — YTEHUE, 3aIHCh.

MeTtonuyeckue yka3aHus: 0OpaTUTh BHUMaHHE Ha YKa3aHUE MyTH K (aiinaM, ¢ KOTOPBIMH
MPEACTOUT PaboTaTh.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jlannslii Bug pabotsl He peaycmotpeH YII.

9. INEPEYEHD BOITPOCOB K 3AYETY

[TepemenHble 1 6a30Bble TUIMBI TaHHBIX sA3bIKa Python.

Apudpmernueckue onepanuu. OnepaTop NpucBauBaHuUs.

BBoa/BbiBos. OcobenHOCTH peanu3anui. @opMaTHbIN BBIBOI.

Oco0eHHOCTH TIOJKITFOUEHUS U UCTIONB30BaHus Moayiel B Python.

Onepauuy OTHOLIEHUS U JIOTUYECKHUE OTEpaLliu.

VYcnoBublit onepaTtop. OCOOEHHOCTH UCTIONB30BAHUS

[{uKIIBI ¢ yCIOBHEM M 3aJJaHHBIM YUCIIOM MOBTOpeHuil. Peannzanus nukios B Python.
®yukiuu B si3pike Python. Co3nanue moias30BaTeNIbCKUX (YHKITUH M MOTYJTICH.
Ctpoxku 1 cuMBOJIBI B si3bIke Python, ciocoObl 3aaHus U BEIBOJIA CTPOKH.

10. OcHoBHBIE (hyHKLUU AJ1s1 paOOTHI CO CTPOKAMHU.

11. Komnekuuu si3pika Python. Criucku. OcoGeHHOCTH paboThI CO CITUCKAMMU.

12. Komnekmuu si3pika Python. MuoxkecTBa. [IpuMeps! paboThl ¢ MHOKECTBAMH.
13. Komnexkuuu si3bika Python. CnoBapu. IIpumepsi.

14. Komnexuu si3bika Python. Koprexu. [Ipumeps! HCTIonb30BaHMs.

15. MaccuBsl. Crioco0b1 3a1anust 1 00paboTku MaccuBoB B Python.

16. TexcroBsie ¢aitnbl. OCHOBHBIC (PYHKIINH.

RN AW -

10. CAMOCTOSATEJIBHASA PABOTA OBYUYAIOIIIUXCA

dopma 00yueHUs:09HAs

HasBanmue pa3jaesioB Bun Oo6bem dopma KOHTPOJIs
U TeM CaMOCTOSITeILHOM B
padoTbl yacax
Tema 1.53bik Python. Tumsl | IIpopaboTka yueGHOTO 4 [IpoBepka nomarisero
JAHHbIX. Oco0eHHOCTH | MaTepuana, perieHmue 3a/laHus, 3a4eT.
BBO/1a/BBIBO/IA. 3a/1a4, MOATOTOBKA K

caaydc 3a4cTa.

Tewma 2.JIuneiiapie anroputmsl. | [IpopaboTka yueOHOTO 4 [IpoBepka goMamIHero
Oco0OeHHOCTH  TOJKITIOYCHHS | MaTepuaa, peieHue 3a/laHusl, MPOBEpKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHOH paboTHI,
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Ha3Banue pa3nesnoB Bun Oo0bem DopMa KOHTPOJIS
H TeM CaMOCTOATEILHOMN B
padoTbI yacax

HMHCTIOJIb30BAHUS MOYJIEH. caaue J1abopaTopHOMA 3ay4er.
paboThl, MOJITOTOBKA K
claue 3a4era.

Tema3.Pa3BeTBistoniuecs [IpopaboTka yueOHOTO 6 [IpoBepka gomaniHero

IIPOLECCHL. VYcnoBHBIN | MaTEpHalla, PELICHHUE 3aJjaHus, IPOBEpPKa

oreparop. 3a/1a4, MOIT0OTOBKA K nabopaTopHO paboTHI,
ciaye 1a00paToOpHOi 3auer.
paboThl, MOJITOTOBKA K
claue 3a4era.

4. [IukIn4ecKue alaropuTMBl. IIpopaboTka yueOHOTrO 4 [TpoBepka noManIHero

Omnepartopsl LUKIIA. MaTtepuaina, peleHmue 3a/laHusl, IpoBEpKa
3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThl, TOJATOTOBKA K
claue 3a4era.

5. Pabora co cTpokamu. [IpopaboTka yueOHOTO 6 IIpoBepka nomamHero
MaTtepuaia, pelieHme 3a/laHusl, IpoBeEpKa
3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
clade 3a4eTa.

6. Koptexu, criucku cnosapu, | IIpopaboTka yue6HOTrO 6 [TpoBepka noManIHero

MHOecTBa. OTHOMEpHbIE MaTtepuaia, pelieHme 3a/laHusl, IpoBeEpKa

MacCCHUBBI 3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
clade 3a4eTa.

7. IByMEpHBIE MAaCCUBBI [IpopaboTka yueOHOTrO 6 IIpoBepka nomamHero
MaTtepuaia, pelieHme 3a/laHusl, IpoBeEpKa
3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
clade 3a4eTa.

8. Pabora c aitnamu. [IpopaboTka yueOHOTrO 4 [TpoBepka gOMaIIHero

MaTepuala, pereHne
3aja4, MOATrOTOBKA K
caade 1abopaTOpHOH
paboThI, MOATOTOBKA K
c/aJe 3ayeTa.

3aJlaHs, IPOBEPKa
nabopaTtopHOit paboTHI,
3ader.

Crpanuna9 usz 14




MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD
VAbSIHOBCKHM rOCYJapCTBEHHBIN YHUBEPCUTET

dopma

®-Paboyast nporpamma JUCHHUIIINHBI

dopma 00ydeHHS: OUHO-3a0THAS

Ha3Baunue pasaenoB Bun O6bem DopMa KOHTPOJISA
U TeM CaMOCTOAITEIbHOM B
padoTbI yacax

Tema 1.53p1k Python. Twumsr | [IpopaboTka yuedbHOTO 6 [IpoBepka goMamIHero

JAHHBIX. OcobeHHOCTH | MaTepHaia, peleHue 3a/laHus, 3a4eT.

BBO/1a/BBIBOJIA. 3a/1a4, MOATOTOBKA K
claue 3a4era.

Tema 2.JIuneiinsle anroputmsl. | [IpopaboTka yue6HOrO 8 ITpoBepka gomariHero

OcoOeHHOCTH TOAKITIOUEHHSI U | MaTepHaia, pelieHue 3a/laHus, IpoBEPKa

HCIIOJIb30BaHUS MOZYJICH. 3a/1a4, MOATOTOBKA K 1a0opaTOpHOil padoTHI,
ciave 1a00paTOpHOi 3auer.
paboThI, MOJATOTOBKA K
claue 3a4era.

Tema3.Pa3peTBustonuecs [IpopaboTka yueOHOTrO 8 IIpoBepka nomamHero

MPOLECCHI. VYcioBHBINM | MaTepualia, peleHne 3aJlaHus, POBEpPKa

orepaTop. 3a/1a4, MOIT0OTOBKA K nabopaTopHO paboTHI,
ciaye 1a00paToOpHOi 3auer.
paboThl, MOJITOTOBKA K
claue 3a4era.

4. [IukIn4ecKue alaropuTMBl. IIpopaboTka yueOHOTrO 8 [TpoBepka noManIHero

Omnepartopsl LUKIIA. MaTtepuaia, peleHmue 3a/laHusl, IpoBEpKa
3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
claue 3a4era.

5. Pabora co cTpokamu. [IpopaboTka yueOHOTO 8 IIpoBepka nomamHero
MaTtepuaia, pelieHmue 3a/laHusl, IpoBepKa
3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
claue 3a4era.

6. Koptexu, criucku cnosapu, | IIpopaboTka yue6HOTrO 8 [TpoBepka noManIHero

MHOecTBa. OTHOMEpHbIE MaTtepuaina, pelieHmue 3a/laHusl, IpoBEpKa

MacCCHUBBI 3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
claue 3a4era.

7. IByMEpHBIE MAaCCUBBI [IpopaboTka yueOHOTrO 8 IIpoBepka nomamHero
MaTtepuaia, pelieHmue 3a/laHusl, IpoBEpKa
3a/1a4, MOATOTOBKA K n1abopaTopHOil paboThI,
caaue 1abopaTopHOM 3ayer.
paboThI, MOJrOTOBKA K
claue 3a4era.

8. Pabora c daiinamu. IIpopaboTka yueOHOTO 6 [IpoBepka nomaiHero

MaTepualia, peleHne

3aJlaHus, TIPOBEPKa
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Ha3Banue pa3nesnoB Bun
H TeM CaMOCTOSITEJILHOM
padoTbI

O0BeM

qacax

DopMa KOHTPOJIS

3a/1a4, MOArOTOBKA K
caade 1abopaTOpHOH
paboThI, TOJITOTOBKA K
c/iaye 3ayeTa.

n1abopaTopHOil paboThI,
3aYer.
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MIIHHCTC]JCTBO HAYKH W BbICLIETO o6pamﬂmms PO

; i * dopma
Y bAHOBCKMIH roCY/1apCTBEHHBIH YHUBEPCHTET

O-Pabouas rnporpaMma JUCUHITTHHBI

11.YYEBHO-METOAUYECKOE H HHOOPMALIMOHHOE OBECIIEYEHHUE
JAUCHUTIIIMHBI

a) CnHcok peKoMeH/1yeMoil JTHTepaTyphl
OCHOBHASI

1.

3narononeckuii JIL.M., OcHOBBI mHporpaMMmHpoBaHHs Ha s3bike Python: yueGHuk /
3naronoasckuit JI. M. - M. : IMK Ilpecc, 2017. - 284 ¢. - ISBN 978-5-97060-552-3 -
Pesxxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523 . html

2. ®epgopos, /1. I0. IlporpaMmuposanyie Ha s3blke BBICOKOro ypoBHs Python : yuebHoe
nocobue g By3os/ JI. lO. Denopos. — S-e wm3m., mepepab. u jgon. — Mocksa :
Msnarenscrso Opaiit, 2023, — 227 ¢. — (Briciuee obpaszosanue). — ISBN 978-5-534-
17323-9. — Texer : anextpoHHelii // OGpazoBarenbhas maatdopma IOpaitt [caiit]. —
URL: https://urait.ru/bcode/532868

JIONOJIHUTE/ILHAS

1. Jlysano Pamanwo, Python. K Bepmmnam macrepcrsa/ Jlyyano Pamamwo - M. : JIMK
[lpecc, 2016. - 768 «c¢. - ISBN 978-5-97060-384-0 - Pexum pocryma:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Makkunmu Y., Python n anamus nauneix / Vac Makkuuiu - M. : JIMK Ilpece, 2015. -
482 e. - ISBN 978-5-97060-315-4 - Pexnm JOCTyIa:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

3. @enopos, [I.1O. IlporpammupoBanue Ha python: yueGHoe mnocoGue Juisi By308B /

. 10. ®enopos. — 6-¢ m3n., nepepab. n gom. — Mocksa : MsnarensctBo IOpaiir,
2025. — 187 c. — (Bwiciuee obpaszoanue). — ISBN 978-5-334-19666-5. — Tekcr :
aNeKTpoHHbIH  //  OOpasoBarenbhas miardopma  FOpaiit  [caiit]. — URL:

https://urait.ru/bcode/556864

yuebno-meroauueckas (paspadorannas HIIP, peaamsyromumu OITOTI BO)

Ilepuiea M. A. Meroauyeckue yKazaHHSI OIS CaMOCTOSITENBHOH paboThl CTYAEHTOB 10
aucurminee «OCHOBBI nporpaMvupoBanus Ha Python» st cTyZeHTOB Bcex HampasjieHui u
cnenransHocteil He UT npoduns / U. A. Tlepnesa, 1O. I'. Casunos, M. A. Cannukos ; Yul'V,

OMHuAT. - 2023, - 69 ¢ - Heonybnukosauubiii  pecype. -  URL:
http://1ib.ulsu.ru/MegaPro/Download/MObject/15009 . - Pexum goctyna: IBC Yiul'V. - Teker :
JJIEKTPOHHBIH.
CoriacoBano: N

Benyuwii cneumanver HB Yal'V/ Cadponosa O.H. / C/I /2024

JLO/KHOCTD COTPYIHUKA Hay HOl GubnHoTekn OHO rio.ulmcy nara
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6) Hpoepavmnoe oGecnevenue

. CIIC Koncynptant [Tmoc

. Cucrema «Antunaaruar.BY3»
. OC Microsoft Windows

. MicrosoftOffice 2016

. «MoitOduc CrannapTHBIH»

th B W N —

6) Ilpogheccuonansusie Hazvl OAHNBIX, UHPOPMAYUOHHO-CAPABOYHBLE CUCIEMbI

1. D/1eKTpOHHO-0HDIHOTEYHBIE CHCTEMBI!

1.1. Lludposoii obpazosarensubiit pecype [IPRsmart : snextponno-6udinoreunas cucrema :
caiit / 000 Komnanus «Aif [Tu Ap Mema». - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— PeskuM J0CTyNa: JUIS 3aperucTpUp. Nojb30BaTenei. - TekeT : 31eKTPOHHBII,

1.2, OOpazopatenbhas raardopma IOPAUT : oBpasoBatenbHbiii pecype, 21eKTpPOHHAs
oubmuoteka : caidt / 000 DAEKTPOHHOE H3IATEIBCTBO «OPAMT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pesxum goetyna: JUis 3aperueTpup. noszosareneii. - Teker : aeKTpoHHE.

1.3. DBC Jlans : snextponHo-0ubimoTedHas cuereMa : caiit / 000 DBC «Jlanb». — Cankr-
IletepOypr. [2024]. — URL: https://e.lanbook.com. — Pexum noctyma: /is 3aperHcTpHp.
nosb3oBateneil. — TeKCT : 31eKTPOHHBIH.

1.4. DBC Znanium.com : 21eKTpOHHO-0n0IHOTedHas cucTema @ cailT / 000 «3nanuym». -
Mocksa, [2024]. - URL: http://znanium.com . — Pexnm 10cTyna : JUIS 3aperHCTPHP. M0JIb30BaTENEH.
- Teker : 2NeKTPOHHBIH.

2. KoncyasrantIluoe [DnekTpoHHsil pecype]: cnpasodHas mpasoBas cuctema. / 000
«Koncynprant [Lmiocy - Dnektpon. aax. - Mocksa : KoncyasrantlImoc, [2024].

3. ¢LIBRARY.RU: nayunas onexrponHas OuGnmoreka : caiit / OO0 «Hayunas
Inextpornas bubauorexkan. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum noctyna : ans
aBTOPH3. MoJb3oBartenel. — TeKeT : 3/1eKTPOHHbli

4. ®eaepaabuas rocyaapcTBennas uHpopmanuonnas cucrema «Haunonanbnas
yneKTponHas GubauoreKa» : yiekTpoHHas Gubuoreka @ caift / ®I'BY PI'b. — Mocksa, [2024]. -
URL: https://u36.pd. — Pesum joctyna : juis nonb3opareneit Hayunoit GnGauorexn. — Teker :
YIEKTPOHHBIH.

5. Poccniickoe o6pasosaune : (esepanbapii moptan / yupeautens ®IAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 21€KTPOHHBIHA.

6. dnexTponnan 6unbiauoTeunas cucrema Yal'V @ Moayas «JnekTporHas OuOIHOTEKa»
ABHUC Mera-I1PO / 000 «Jlata Dxcnpecern. — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JI0CTYMA : JUIs o7Tb30BaTeel HayyHOH OHOIHOTERH. — TEKCT © 3/IEKTPOHHBI.

7

CornacoBaHo: / Q /
Hnkenep Bexyuuuii /__Illvpenko 10.B. / s / 2024 r.
JlomkHocTs cotpyanuka YHTT DHO NOAHEE aara

Crpanunal3 uz 14



MWUHHCTEPCTBO HAYKH U BbICIIEro oOpa3zoBanus PD

. N Dopma
VIIbSHOBCKHI FOCYAapCTBEHHBIH YHUBEPCHTET

®-Paboyast nporpamma JUCHHUIIINHBI

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIVIMHBI:

Aynuropuun Ui BBIIOJHEHHS J1A0OPaTOPHBIX pabOT M MPAKTUKYMOB, JJISl HPOBEACHUS
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllu.

AymuTopur YKOMIUIEKTOBAHBI —CIICIIUATM3UPOBAHHON MeOenblo, Y4eOHOW JJTOCKOWM.
[TomemieHust A8 CaMOCTOSITENIBHOM pabOThl  OCHAIIEHBl KOMITBIOTEPHOM TEXHHKOU C
BO3MOXKHOCTBIO MOJKIIOYeHUsI K ceTu «MHTepHeT» n olecredeHreM JO0CTyna K AJIEKTPOHHOU
nH(GPOMALIMOHHO-00pa30BaTEeNFHOM Ccpenie, ANMEeKTPOHHO-OMOnnoTeuHnoit cucreme. Ilepeuens
000pyZ0BaHUs, HCIIOJIB3YEMOTO B YYEOHOM IIpOLIECCE, YKA3bIBAETCSI B COOTBETCTBHM CO
CBEJICHUSIMH O MaTepUATbHO-TEXHUYECKOM OOECTIeUEeHUH U OCHAIIEHHOCTH 00pa3oBaTEIbHOTO
mporecca, pa3MelleHHBIMH Ha odummansHoM caiite Ynl'Y B pasmene «CseneHus 00
00pa3oBaTeNbHON OpraHu3alum.

12. CHEHOUAJIBHBIE YCJIOBUA JJIsI OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMMU 3/10POBbS
B cnysae HeEoOXOmUMOCTH, OOyYaOIUMCS €3 YHCIA JIMI C OTPAaHWYCHHBIMU
BO3MOXHOCTSIMM 3]10pOBbsl (IO 3asBJICHUIO OOYyYaroIIerocsi) MOTYT HpeJlarathCsi OIHMU U3
CIICIYIOUINX BapUAaHTOB BOCTIPHUATHS HMHGOOpPMAIMK C YYETOM WX HHIWBHIYaJbHBIX
ncuxo(U3nIecKuXx 0COOCHHOCTEIH:

— JUTS JIWII ¢ HApyIIEHUSIMUA 3pEHHS: B IEYaTHON (popMe yBeTMdIeHHBIM MIPUPTOM; B hopme
JJIEKTPOHHOI'O JOKYMEHTa; B Qopme ayauodaiina (mepeBos YydeOHBIX MaTepHajoB B
aymnodopMmat); B medatHoW ¢opme Ha s3bike bpains; MHIUBUAyalbHBIE KOHCYJIBTALUU C
HpUBJIEYECHUEM TU(IIOCYPIOTIEPEBOAUMKA; MHIUBUAYAIbHbIC 33JaHUS M KOHCYJIbTALIUY;

— JUTSL JIMI] C HApYIISHMSIME CITyXa: B TIeYaTHOH (opme; B popMe IIeKTPOHHOTO JTOKYMEHTA;
BUJEOMaTepHaabl € CyOTMTpaMu; WHAMBHUIYaJbHblE KOHCYJIbTallUM C IPUBJICYCHHEM
CYpAOIEpEeBOIUNKA; UHAWBUIyaJIbHbIE 3a/1aHUsI U KOHCYJIbTALIUN;

— 17151 JIULL C HAapyIIEHUSIMHU OTIOPHO-JBUTATEJILHOTO afiapara: B ne4atHoi ¢popme; B popme
AJIEKTPOHHOI'O JJOKYMEHTA; B popMe ayauodaiisia; UHAUBHUIyaJIbHbIE 3a/1aHUSl U KOHCYJIbTALUH;

B cnyyae He06X0IMMOCTH UCTIONB30BaHUS B Y4E€OHOM MPOLIECCE YaCTHUHO/UCKIIOUUTEIBHO
TMCTAaHIIMOHHBIX 00pa30BaTEbHBIX TeXHONOTHH, 0prann3anust padotsl [II1C ¢ obydaronmmucs ¢
OB3 u uHBanMIaMH MpeayCMaTpUBAeTCS B AJIEKTPOHHON MH(OpMaMOHHO-00pa30BaTeNIbHON
Cpelie ¢ y4eTOM MX MHIMBHYyaTbHBIX ICUXO(PH3NIECKUX 0COOCHHOCTEH.

PaspaboTrunk g7/ i i
/¥, pouct) 77 A Sreheseti
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ANHCE JDTRHICTE

Crpanunal4 uz 14



