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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

1. OEJIX U 3AJAYU OCBOEHUSA JTUCHUIIJINHBI:
B mucuunune u3y4aroTcsi OCHOBHBIE IPUHLIUIIBI PAOOTHI ¢ 00BEKTHO-OPUEHTHPOBAHHBIM
SI3BIKOM  [TporpaMmupoBanus Python, OuOIMOTEKM CTaHIAPTHBIX MOMYJCH SI3bIKA, METOJIbI
IIPOTPaMMHUPOBAHUS U OTJIAJKHA IPHUIIOKEHUM, IIPUTOIHBIX JUIsl IPUMEHEHUS.

Heas pucumiuuHel  -QOPMHUpPOBAHHME Y CTYACHTOB HAaBBIKOB,COOTBETCTBYIOIIUX BHIaM
po(hecCHOHABHON 1A TEIbHOCTH,HEOOXOJUMBIX ISl pemIeHus] Mpo(eCCHOHATBHBIX 3a/1a4C
UCIIOJIb30BAHUEM sI3bIKa MIpOorpamMmupoBanus Python.

3agaya JUMCUUIUIMHBI —TIPUOOpETEHHWE CTYACHTaMU HEOOXOMUMBIX 3HAaHMM O 0a30BBIX
KOHLEMIUAX IporpamMmupoBanus Ha Python, oOmactsx ero NnpUMEHMMOCTH, KOHCTPYKIUSX
si3bika Python u TexHonorun paspaboTku nporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Juctmrunaa «OCHOBBI TporpaMMupoBanus Ha Python» usydaercs B 4 cemectpe u
OTHOCHUTCS K 00s3aTebHOM JacTH JuciuiuiiH 0yioka b1.0 Hamparnenus moaroroBku 46.03.02
JlokyMeHTOBe/IeHne W apxuBoBeAcHHe. Jlucrumumba (opMHUpyeT MPaKTHYCCKHE HABBIKH
WCIIOJIb30BaHUS B MPO(PECCHOHATBHON JIEATSIIBHOCTH COBPEMEHHBIX KOHIICTIIIMA M METOJIOB
MIPOrPAMMHUPOBAHHSL.

3. HIEPEYEHD IIVITAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 11O
JUCIHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH
PE3YJbLTATAMHU OCBOEHUA OCHOBHOU
MPO®ECCUOHAJIBHOM OBPA3OBATEJBHOM ITPOT' PAMMBI

Kon u HanmeHoBaHue
peaiuzyeMoil KOMIIeTeH N

IlepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00yUEHUsI MO
JUCHHILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
MOCTHKEHHS KOMIIeTeHIni

K - 1

CHOCO6€H HCIIOJIb30BATH
HWHHOBAIIMOHHBIC MPOAYKTHI U
TCXHOJIOTUH, AHAJIU3HUPOBATDH

JaHHBIC U IPUMCHATD MCTOIbL
HCKYCCTBCHHOI'O MHTCJIJICKTA

NJI-1ox1

3HAeT METO/Ibl MPUMEHEHHS CKBO3HBIX MH(PPOBBIX TEXHOJOTHH,
METOJbI M TEXHOJOTUHM cOOpa, CTPYKTYPHUPOBAHHS, aHaIu3a
JAHHBIX I8 TIOCTPOSHHUS HOBBIX OpraHU3allMOHHBIX |
yIPaBICHUYECKUX MOJIEEH, TPOJYKTOB U CEPBUCOB

WI-1.10x1
3HaeT OCHOBHEIE CKBO3HEIE TEXHOJIOTHH (HOBBIC
MPOU3BOJCTBEHHBIE  TEXHOJOTHMH,  HEUPOTEXHOJOTHH U

HCKYCCTBEHHBI MHTEIUIEKT; TEXHOJOTHUH OSCIPOBOIHOM CBSI3U;
KOMIIOHEHTBI pOOOTOTEXHHWKH W CEHCOPHUKA; KBAHTOBBIC
TEXHOJIOTUH; CUCTEMBI PACIPENAEIEHHOTO PEECTPa; TEXHOJIOTUU
BUPTYAJILHON U IOTIOJTHEHHOW PEeaTbHOCTH)
N-2n0x1

YMmeer B ciaydae BbIOOpa  MEXAY
VHHOBAllUOHHBIMM U YCTapeBLIUMH
BBIOMpATh HOBBIE HJEM M METOJIbl W TMpPEANPUHUMATH
KOHKpPETHbIE JIEWCTBUS JUIsI TE€HEpaluh U  pealu3aluu
VHHOBALlMOHHBIX MAEH M TMOJAXOJ0B, YMETh aHAJIU3UPOBATh,
CUHTE3UPOBATh M OILICEHWBAaTh HHQPOPMAIMIO Ui TPUHSATHS
pELIEHUH U peanu3aluy CBOUX JEHCTBUI

NJI-2.1 uxl

MEPCIICKTUBHBIMU
noaxoaaMu JCTKO
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YMeer HaxXOOUTh KPEaTUBHBIE CIIOCOOBI PELICHUs MPOOJIEMBI,
aHANM3UpPOBaTh MX IUTIOCBI M MHHYCBI, PHCKH, BBIOMpPATh
ONTUMAIIHOE PELICHHE

N1a-2.2 ukl

YMeer pacno3HaBaTh HEPOIYKTUBHBIE MEHTAJIbHBIC MOJICIN U
CTEpPEOTHUIIBI M OTKA3bIBATHCS OT HUX

N-3 uxl

Brnaneer HaBbIKaMH M3MEHEHHS PEIICHUN MPHU HATUYAN HOBBIX
apryMEHTOB WM TPOU3OIIEAIINX HM3MEHEHHUH, BIAJCTh
TEXHOJIOTUSIMH  yIPABICHHUSI TIOJTHBIM JKU3HEHHBIM IIHUKIOM
JTAHHBIX

N-3.1 uxl

Brnameer TeXHOJOTHSIMU TIPHHSATHS PEIICHUH, OCHOBAaHHBIX Ha
JMaHHBIX (KyJAbTYpa W JTHKa TNPHHATHS PENICHHH Ha OCHOBE
JTAHHBIX; BCTpauBaHUE MPOIecca MPUHATHUS PEIICHU Ha OCHOBE
JaHHBIX B  OW3HEC-TIPOIECCHl  OpPTaHW3allH;  CHCTEMBI
ABTOMATHYECKOTO TIPUHSATHS PEIICHWH, BKIIOYas CHCTEMBI
HCKYCCTBEHHOTO MHTEJJIEKTa)

N-3.2 uxl

Biageer metomukamu oOecrieueHns 0€30aCHOCTHA JaHHBIX

K -2

Cnocoben paspabaThiBaTh
mporpamMmbl Ha s3bike Python
JUTSl MCTIONIb30BaHUS B cdepe
cBOCH npo¢eCCHOHATBHON
JESTEIbHOCTH

NI-11x2

3HaeT OCHOBHBIC IOHATHS sI3bIKA IporpaMMupoBanus Python,
METO/Ibl OMTUCAHUS CTPYKTYP JNaHHBIX U KJIACCHI 3a/1a4,
dbopmynrpyeMbIX U peraeMbix Ha Python

NJI-21x2

YmMeer pazpabaTsiBaTh TPOrpaMMbl Ha si3bike Python,
PUMEHSTh U3YYEHHBIE METOMBI U CTPYKTYPHI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEH Pa3pabOTKH MPOrpamMm

NJI-3x2

Bnaneer HaBbikamMu pPa3pabOTKH, OTJIAJAKH W TECTHPOBAHUS
nporpamm Ha si3bike Python ans ucrnonb3oBanus B cepe cBoeit
po(hECCUOHATILHOM IS TEITLHOCTH

4.

4.1. O0beM TMCHHUNIMHBI B 3a4e€THBIX eIMHUIAX (Bcero) 2

OBIIAS TPYJOEMKOCTD JUCLUATLIAHBI

4.2. O0beM IMCUMILTHHBI IO BUAAM y4eOHOH padoThl (B yacax)

KosmyecTBo 4acoB (hopma o0yueHns)
Bun yuyeOHo# padoTnl kLl
Bcero no B T1.4. mo cemecTpam
IVIAHY 4

KonTakTHas pabota oOydaronuxcs ¢ 32 32
nperno/jiaBaresieM B cooTBeTcTBHU ¢ YII
AyIMTOpPHBIE 3aHATHUS:

e JIEKINHU 16 16/16

® CEeMHMHAaphl 1 NPAKTUYECKUE 3aHATHS --- ---

e abopartopHbie pabOThI, MPAKTHKYMBI 16 16/16
CamocrosTenbHas paborta 40 40
@dopMa TeKyero KOHTpOJIst 3HaHUU U Beinonnenue
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KoauuecTBo yacoB (¢hopma od0yueHus)

. OYHasi
Bua yueOHo#i paGoThl
Bcero no B T1.4. no cemecTpam
IVIAHY 4

KOHTPOJIS 1ab0paToOpHbIX 3a/laHuH,
CaMOCTOSITENIbHOM pabOThl: TECTUPOBAHUE, pelieHue 3a1a4
KOHTp.paboTa, KOJUIOKBHYM, pedepar u ap.(He
MeHee 2 BUJIOB)
Kypcosas pabora ---
Buel npomexyToyHOM aTTecTalnu (9K3aMeH, 3a4eT
3a4er)
Bcero yacoB 1o AMCHUIUIMHE 72 72

Buna yueoHoi# padoThl

KosmmuecTBo yacoB (popmaodyueHust)

O4YHO-3a049HasA

Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KonTtakTHas paboTa oOydarommxcs ¢ 12 12
MPEIo/IaBaTeIeM B COOTBETCTBUU ¢ Y1
AYIUTOPHBIE 3aHATHUSA:
® JIEKIMHU 4 4/4
® CCMHMHAPHl M NPAKTUYCCKUE 3aHSITHSI
e 1a60paTOpHBIE PAOOTHI, IPAKTUKYMEI 8 8/8
CamocrositenpHas pabora 60 60
dopma TEeKylIero KOHTpOJIsl 3HAaHUHU U Brinosnnenue
KOHTPOJIS 71a00paTOPHBIX 3aJaHUH,
CaMOCTOSITEIIbHOW PabOThI: TECTUPOBAHUE, pelieHue 3aaa4
KOHTp.paboTa, KOJUIOKBUYM, pedepar u Jp.(He
MEHEe 2 BUJIOB)
Kypcosas pabora ---
Bupl npoMeKyTOUHOM aTTecTauy (9K3aMeH, 3a4yer
3a4er)
Bcero yacos o gUCLUAILINHE 12 712

KoamyecTBo yacoB (popmaodyuenust)

. 3a04Has
Bup yuyeOHo# padoThl
Bcero no B T1.4. mo cemecTpam
IVIAHY 4
KonTakTHas pabota oOydaronuxcs ¢ 4 4
nperno/jiaBaresieM B cooTBeTcTBHU ¢ YII
AyIMTOpPHBIE 3aHATHUS:
e JIEKIUH 2 2/2
® CeMHMHAaphl 1 IPAKTUYECKUE 3aHATHS --- ---
e jabopaTopHble pabOThl, IPAKTUKYMbI 2 2/2
CamocrositenbHas paborta 64 64
dopma TEeKyLIEero KOHTPOJIs 3HAaHUU U 4 Brinmosnnenue
KOHTPOJIS 71a00paTOPHBIX 33JJAHUH,
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KoauuecTBo yacoB (popmaodydeHus)
. 3a049HAas
Bua yueOHo#i paGoThl
Bcero no B T1.4. no cemecTpam
IVIAHY 4
CaMOCTOSITEIIbHOW PabOTHI: TECTUPOBAHUE, pelieHue 3a1a4
KOHTp.paboTa, KOJJIOKBHYM, pedepar u ap.(He
MeHee 2 BUJIOB)
Kypcosas pabora ---
Buel npomexxyTouHOM aTTecTaluu (9K3aMeH, 3auer
3a4er)
Bcero yacoB no aucuuminge 72 72

B cnydae HeEoOXOAMMOCTH HCIOJIB30BAaHUS B y4€OHOM IMPOIECCE YACTHYHO/HUCKITIOUUTEIHHO
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTH B TaOnMIle 4Yepe3 Clell YKa3bIBaeTCs
KoJm4uecTBO 9acoB padoTel JIJIC ¢ oOydarommmucs st TpoBEACHUS 3aHATHH B TUCTAHIIMOHHOM
(dhopmaTe C MPUMEHEHHEM DIICKTPOHHOTO OOYUEHHSI.

4.3. Conepxxanue IucuMIIMHBI. Pacnpenesienne 4acoB 1Mo TeMaM ¥ BUJIaM y4eOHOi

padoThI:

®opma o0ydyeHHs] _ ouHas

Buabl yueOHbIX 3aHATHI

AyauTOpHBIE 5 <
3aHATHSA = E
- - E 8 dopma
Ha3zBanmue pa3aesioB u = o § s | 8. § TEKYIIero
Tem 2 _ SE| .2 £ = KOHTPOJISA
=| 25| SEg =& & 3HAHMIi
2| Ez| 38 E| = =
=| £E| g2F E g
=E| & E| E z
3 ? ©
1. A3p1k Python. Tunsr 6 2 0 0 0 4 Pemenue 3amau
naHHbIX. OCOOCHHOCTH
BBOJIa/BBIBO/IA.
2. JIuHelHbIe arOPUTMBI. 8 2 0 2 0 4 Pemienne 3apau.
OcobGeHHOCTH JlaGopaTopHas
MOAKIIIOUCHUS | pabora 1
WCIIOJIb30BAHUS MOTYIEH.
3.PaspeTBnstonuecs 10 2 0 2 0 6 Pemenune  3amau.
IIPOLIECCHI. Y CIIOBHBIN JIabopatopHas
oreparop. paboTa 2
4. ITuknmuyeckue 8 2 0 2 0 4 Pemenue  3amau.
anropuTMel. OnepaTopsl Jlaboparopnast
LUKJIA. pabota 3
5. PaboTa co ctpokamu. 10 2 0 2 0 6 Pemenune 3amau.
JlaGopaTopHas
pabora 4
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6. Koprexu, ciucku 12 2 0 4 0 6 Pemenne  3amau.

CJI0OBAapH, MHOKECTBA. Jlaboparopuast

OpHOMEpHbBIE MaCCHUBBI pabota 5

7. JIByMepHBIE MacCHUBBI 10 2 0 2 0 6 Pemenne  3amau.
Jlaboparopnast
pabora 7

8. PaboTa ¢ ¢aitnamu. 8 2 0 2 0 4 Pemenne  3amau.
Jlaboparopnast
pabora 6

Hroro 72 16 0 16 0 40

5. COAEP KAHUE JUCIHNJINHBI

Tema 1. S3bik Python. Tunbl manubix. OcobenHocTu BBOAa/BbiBoAa. CojaepxaHue
Tembl.Python kak 00BEKTHO-OPHEHTHPOBAHHBIA 53bIK. Tumbl HaHHBIX. OcobeHHOCTH. BBOj-
BBIBOJI BEJTMYMH pa3HbIX TUIOB. [IpeoOpa3zoBanue TunoB. opmarHblil BBIBOJL.

Tema 2. JIuneliHble 21ropuT™Mbl. OCO0EHHOCTH MOAK/IIYCHUS W MCIO0Jb30BAHUS MOAYJICH.
Conepxanue TeMbl. Monynu B si3bike Python. OcoOeHHOCTH MOKITIOYEHUS] M UCTIOJIb30BaHUSI.
3HakoMCTBO ¢ MoayieM Math.CocTaBiieHue THHEHHBIX AITOPUTMOB.

Tema 3.Pa3BerBisitomuecss mnpounecchbl. YcJI0BHbIA omeparop. CoaepkaHUE€ TEMBI.
PazsetBisttomuecs nporecchl. [Iporpammuas peanusaius cpeacTsamu si3bika Python.

Tema 4. Hluknaudeckue anropurmbl. Oneparopsl mukiaa. Conepxanue Tembl. [luknnyeckue
anropuTMbl. Peanuzanusi LUKIOB C YCIOBHEM, ¢ NOBTOpeHHMeM. CO3AaHME U UCIOJIb30BAaHUE
MOJIb30BATEIbCKUX (PYHKITUH.

Tema 5. Padora co crpoxkamm. Conepkanue Tembl. CTpOKOBBIE BeMMUMHBL. OCOOCHHOCTH
peanuzanuu U padboThl ¢ HUMU. OCHOBHBIE METOBI PAOOTHI CO CTPOKAMHU.

Tema 6. Kopre:xn, cniucku cjaoBapu, MHOxkecTBa. OnHomepHble mMaccuBbl. CojaepkaHue
tembl. Kosutekiuu si3bika Python. Koprexu, crnucku, cioBapu, MHOKecTBa. OCOOCHHOCTH U
peanuzaius. OcoOeHHOCTH pabOThI C OJHOMEPHBIMUA MacCUBaMH CPEICTBaMU si3bika Python.
Tema 7. [IBymepHble MaccuBbl. Cojnepkanue TeMbl. [IBymMepHble MaccuBbl. OCOOCHHOCTH U
peanu3anusi 00pabOTKH.

Tema 8. Pa6ora ¢ ¢aiiamu. Cosepkanre TeMbl. TekcToBbie (aiiibl B si3pike Python. Tpumepst
paboThl ¢ paiaamu.

6. TEMbI IPAKTUUYECKHUX 1 CEMUHAPCKHX 3AHATHIA

Jannblit Bug paboThl He ipeaycMoTpeH YII.

7.JJABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. Jluneiinble aaroputMbl. Oco0eHHOCTH NOAKJIKYEHHS M MCHOJb30BAHUS
MOJYJIeH.
Jlabopamopnas paboma: «Jlunetinvie npoepammol».

Lenb paGoOThI: MONTYYUTh HAaBBIKK BBOJUTH U BBIBOAMUTH JaHHBIE, CO3/IaBaTh IePEMEHHbIE
Y BBITIOJIHATH apH(PMETHUECKUE OTIEPALIUH.

Mertoauueckue Yyka3zaHHs: OOpaTUTh BHHMAaHHE HAa BO3MOXKHOCTH TOJKIIOYCHHS
MaTeMaTu4ecKuX QYHKIHHA U3 Moayiast math.
Tema 3.Pa3zBeTBJsIIOIIMEeCs: MPOLECCHI. Y CJIOBHBIN oneparTop.
Jlabopamopnas paboma: «Pazeemensiowuecs npoyeccul».
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Lenp paGoThI: MOJyYUTh HABBIK PabOTHI C YCIOBHBIMH OllepaTopaMu Ha s3bike Python..
PaboTa cocTouT u3 AByX 3a7aHU.

Mertoauyeckue yKa3aHus: OOpaTHTh BHHMAaHHE Ha OCOOEHHOCTH WCIOJIB30BAHUS
YCIIOBHOTO OIIEPATOpPa B A3BIKE.

Tema 4. Hukanyeckue aaropurmMbl. OnepaTopbl HUKJIA.
Jlabopamopnas paboma: « Opeanuzayus yukioe».

Llens paboTHI: MOJYYUTh HABBIK HCIOJIB30BAaHHS OIEPATOPOB IUKIaHA si3bike Python.
Pabora cocraBnena u3 Tpéx 3agaHui.

Mertoanueckue ykazanus: OOpaTuTh BHMMaHHE Ha OCOOEHHOCTH LHUKJIA C YCIOBHEM.
VY nenuTh BHUMaHUE U3y4YeHUIO Moyt random.

Tema 5. PaGora co crpokamu.
Jlabopamopuas paboma: «Paboma co cmpoxamu».

Llens paOOTHI: M3y4HTH BOBMOXKHOCTH si3bIKa Python st paboTel cO CTpOKamH.

Metoanyeckue yKa3aHUs: M3yYUTh METOJBI JJIsi PabOThI CO CTPOKOBBIMH BEIHMYHMHAMH,
HCII0JIb30BAHUE CPE3OB.

Tema 6. Kopre:xku, cnucku cjioBapu, MHOKecTBa. OJHOMEpHbIE MACCUBBI.
Jlabopamopnas paboma o5 evinoanenus na Python: «Oonomepnvie maccusoly.

Ilenp paboOTHI: JaTh CTyJACHTaM TPAKTHYSCKUH HABBIK B HAIMCAHHH IPOTPAMM
00pabOTKH OJIHOMEpPHBIX MAaCCHBOB: IIOMCK MAaKCHMYMOB ¥ MHHHMYMOB, COPTHPOBKA
cpencrBamu Python.

Meroandeckue yka3zaHUs: BBITIOJHUTH 3aJlaHue 0€3 HMCIOJIb30BaHUS MOJYJIeH NUmMpy,
array, oopaTuTh BHUMaHHE Ha UCIIOJIb30BaHME JIIMOa-PyHKITUH.

Tema 7. /IByMepHble MACCUBBI.
Jlabopamopnas paboma ons evinoanenus na Python:«/leymepnvie maccuewt u ¢hynxyuuy.

Hens paOoThl: naTh CTyIEHTaM MPaKTUYECKUM HABBIK B HAMMCAaHUU MPOTPaMM
00pabOTKUIBYMEPHBIX MACCHBOB C UCITOJIb30BAaHUEM (DYHKIIHM.

Metonuyeckre ykazaHus: oOpaTUTh BHHMaHHME Ha OCOOCHHOCTH WHHIMAIN3aLUN
MaccuBa C IOMOIIBIO BIIOKEHHBIX CIUCKOB. BO3MOXHO HCIOB30BaTh (DYHKIIMHM MOTYISE NUMPY.
Tema 8. PabGora ¢ ¢gaitiamu.

Jlabopamopnas paboma ons eévinoanenus na Python:«@aiiner».

Lenp pabGoThl: AaTh CTyAEHTAM MPAKTUYECKUl HABBIK B HAMMCaHUM NPOrpamM, B
KOTOPBIX BBIMOJIHSIIOTCS OMEPalUU ¢ TEKCTOBBIMU (ailiaMu — 4TeHUE, 3alKCh.

Metonuyeckre yka3aHUsi: OOpaTUTh BHHMaHHWE Ha yKa3aHue MyTH K dailiam, ¢
KOTOPBIMH MPEACTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEOEPATOB

Jannblit Bug paboTsl He ipeaycMoTpeH YII.
9. IMEPEYEHbDb BOITPOCOB K 3AYETY

IlepemenHble 1 6a30BbIe TUIIBI JaHHBIX A3bIKa Python.

Apudpmernueckue onepanuu. OnepaTop nNpUcBauBaHUs.

BBoz/BbiBoA. OcobenHocTH peanuzanu. @opMaTHbINA BBIBO.

Oco0eHHOCTH MOKIIIOYEHHS U UCTIONIb30BaHus Motysieit B Python.

Onepanyy OTHOIIEHHUS U JIOTUYECKUE OTIEpaLUH.

YcnoBHbll onepaTop. OCOOEHHOCTH UCTIOIb30BAHUS

[{ukIbl ¢ ycoBHEM U 3a/JaHHBIM YMCIIOM MOBTOpeHU. Peannzanus nukios B Python.
Oynkuuu B sa3bike Python. Co3nanue mosib30BaTenbckuxX GYHKIIUN U MOTYJICH.
Ctpoku 1 cuMBOJIBI B si3bIke Python, criocoObl 3a1aHust 1 BBIBOJa CTPOKH.

wWooNoU~wWNE
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®-Pabouast mporpamMma Iy CLUILIAHbL

10. OcHoBHBIE (YHKIUH TS pabOTHI CO CTPOKAMHU.
11. Komnexuuu si3bika Python. Cnmcku. OcoGeHHOCTH pabOThI CO CIIMCKAMHU.

12. Komnexuuu si3pika Python. MuoskectBa. [Ipumepsl paboThl ¢ MHOKECTBaMHU.
13. Komtekuuu si3pika Python. CrioBapu. [Tpumepsr.
14. Konnexkuuu s3sika Python. Koprexu. Ilpumeps! ucnonpzoBanusi.

15. MaccuBsl. CriocoObI 3a/1aHus U 00pabOTKH MaccuBOB B Python.

16. TexcroBsie ¢aitnbl. OCHOBHBIC (PYHKITUH.

10. CAMOCTOSATEJBHASA PABOTA OBYUYAIOUIUXCSA

®opma 00ydeHus: ouHas

Ha3Baunue pa3nenoB Bun Oo6bem dopma KOHTPOJIS
U TeM CaMOCTOATEIbHOI B
padoThI yacax

Tema 1.53pik Python. Tumser | I[IpopaboTka yueOHOTO 4 IIpoBepka nomarHero

TTAHHBIX. OcoOeHHOCTH | MaTepHualia, peleHue 3aJlaHus, 3a4eT.

BBOJIa/BBIBOJIA. 3aja4, OJAroTOBKa K
c/ave 3aJera.

Tewma 2.JIuneitnpie anroputmsl. | [IpopaboTka ydyeOHOTO 4 [TpoBepka nomarrHero

OCOOCHHOCTH  TOJKITIOYEHUS | MaTephalla, pelieHue 3aJ]aHus, IPOBEpPKa

WUCTIONB30BaHUS MOIYIICH. 3aj1a4, MOATOTOBKA K nabopaTopHO# paboTHI,
ciave 1abopaTopHOi 3a4er.
paboTHI, TOATOTOBKA K
clave 3aJyera.

Tema3.PaspeTBistomuecs [IpopaboTka yueOHOTO 6 [IpoBepka nomarHero

MIPOIIECCHI. YCIOBHBIN | MaTepuana, pelieHue 3aJ]aHus, IPOBEpPKa

oreparop. 3aja4, OJrOTOBKa K nabopaTOpHOH paboTHI,
ciave 1abopaTopHOi 3a4er.
paboThI, MOATOTOBKA K
cliave 3aJyera.

4. IIuKIU4YeCKUe aarOpPUTMBI. [IpopaboTka yuebHOTO 4 [TpoBepka nomarHero

Omnepatopsl IHUKIIA. Marepuala, peiecHue 3aJ]aHusl, IPOBEPKa
3aja4, MOJrOTOBKa K nabopaTopHOit paboTHI,
cave j1abopaTopHOi 3a4er.
paboThI, MOJrOTOBKA K
cllave 3aJyera.

5. PaboTa co cTpokamu. [IpopaboTka ydeGHOTO 6 ITpoBepka qoMamniHero
Mmarepuaia, pereHue 3aJlaHus, IPOBEpKa
3aja4, MOJroTOBKa K nabopaTopHOIl paboTHI,
crade 1abopaTopHOi 3ay4er.
paboThI, MOJrOTOBKA K
craye 3ayera.

6. Koprexu, ciucku crnoBapu, | I[IpopaGotka yueGHOTO 6 ITpoBepka qoMamiHero

MHOXKCCTBaA. O,[[HOMCpHBIC
MaCCHUBBI

MaTepuaia, pelieHue
3a/1a4, MOATOTOBKA K
cyaue 1abopaTopHOi

3aJlaHus, IPOBEpKa
nabopaTopHOil paboTHI,
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Ha3Banmue pa3nesioB Bun Oo6bem ®opMa KOHTPOJISA
U TeM CaMOCTOSITEJIbHOM B
padoTsI yacax

paboThl, MOATOTOBKA K 3a4er.
claye 3a4yera.

7. JIByMepHbIE MaCCHUBBI [IpopaboTka yuedbHOrO 6 IIpoBepka nomarHero
Marepuaa, perieHmue 3a/laHusl, MPOBEPKa
3a/1a4, MOAr0TOBKA K nabopaTtopHoi paboOTHI,
crade 1abopaTopHOM 3ayer.
paboThl, MOATOTOBKA K
claye 3a4era.

8. Pabora ¢ ¢aitmamu. [TpopaboTka yueGHOTO 4 [IpoBepka nomariHero
Marepuaa, pereHue 3a/laHusl, MPOBEPKa
3a/1a4, MOATrOTOBKA K nabopaTopHoi paboOTHI,
caade 1abopaTopHOM 3a4er.
paboTHI, TOATOTOBKA K
cIaye 3adera.

11. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

JUCHHUIIJIMHBI
a) Cnncok pekoMeH1yeMoil JIUTepaTypbl
OCHOBHasi
1. 3naromnonbckuii .M., OcHOBBI NporpaMMupoBaHus Ha si3bike Python [DnekTpoHHBIN

pecypc]: yaeonuk / 3natononbekuii . M. - M. : JIMK Ilpecc, 2017. - 284 ¢. - ISBN 978-
5-97060-552-3 - Pexum JOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, M. 0. IlporpammupoBanue Ha SI3bIKE BBHICOKOTO YpOBHA python : ydeOHoe
nocobwue s nmpukiaagHoro 6akanaspuara / J{. FO. denopoB. — 2-¢ usn., mepepad. u I011.
— Mocksa : M3parensctBo FOpaiit, 2019. — 161 c. — (bakanasp. [Ipuknaanoii kypc).
— ISBN 978-5-534-10971-9. — Tekcr : anextponHslii // 3bC FOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/437489

AOMOJTHUTEIbHAS

1. Jlygano Pamanvo, Python. K Bepmmnam mactepctBa [DnexTpoHHBINH pecypc] / Jlyuano
Pamanso - M. : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexum
nocryma: http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkkunnu Y., Python u ananu3 naHabIx [D1eKTpoHHBIH pecypc] / Yac Makkuniu - M. :

JIMK IIpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4 - Pexum pgoctyna:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToau4eckasn (paspadorannas HIIP, peanusyrommumu OIIOII BO)

1.

Metonudeckne ykasaHHs I CaMOCTOSATEIbHOW pabOThl CTYAEHTOB IO JUCIHILIAHE
«OCHOBBI MIPOrpaMMUPOBaHUS Ha s3bIke Python» s cTyneHTOB Bcex HalpaBIeHUN |
cnenuansHocteit He UT npoduns / U. A. Tlepuesa, 0. I'. CaBunos, 1. A. CaHHHUKOB. -
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ViuesnoBek Yal'V, 2022. - 69 c. - HeomybmukoBanusiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13479. - Pexum nocryma: ObC Ynl'VY. -
Texcr : 2JeKTPOHHBIN.

CornacoBano:

JIOWARHOCTE COTPYAMNKD Hay M HON OO,

TOHO T NOANHCH 3 i
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6) [Iporpavmuoe obecnieucHue

I. CIC Koucynbraur [noc

. Cucrema «Antunaarnar.BY3»

. OC Microsoft Windows

. MicrosoftOffice 2016

. «MoiiO¢gue CrangapTHbliiy

B) [Tpodeccnonasibupie 6a3bl JAHHLIX, HHOPMAUHOHHO-CIPABOYHLIC CHETEMBbI

1. DAEKTPOHHO-0NGIHOTEYHBIE CHCTEMBI:

[.1. LUundposoin obpazosarenshsiii pecype [PRsmart : snexrponno-oubinoreunas cucrema :
caiit / 000 Komnanng «A# I'lu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Pexum noctyna: ans 3apeructpup. nonszosarensii. - TereT @ 3nekTpotiibi,

1.2. OGpasosarenbhas miardopma IOPAUT : oBpasosateibHblil pecype, anekTportas GuGino-
reka : caitr / 000 Dsekrpotoe uszareserso «[OPAHT». — Mocksa. [2023]. - URL: https://urait.ru. —
Peum gocTyias st 3apeructpup. noiabsoparedieit. - TEKCT : 2IEKTPOHHbIH.

[.3. baza pauupix «Dnexrpontas dubnuoreka texuudeckoro BY3a (DbC «Kouncynstaut cry-
JeHTay) © aekTpornHo-oubnuoreunas cucrema @ caiit / OO0 «lToaurtexpecype». — Mocksa, [2023]. -
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexaum noctyna: Aas 3aperucTpup. nosb3osare-
Jei. — Teker @ anekTponnblii.

1.4. KoHcyabTaHT Bpaua. DACKTpoHHas MeanLMHcKkas Gndanorexa : 6a3a nannwix : caift / 000
«Bpicias wKkona opraHnsatiiy M ynparicHms 3jpaBooxXpaHcHHemM-KoMIIIEKCHbIH MEAMIMHCKHIE KOH-
caarunry, — Mockea, [2023]. — URL: https://www.rosmedlib.ru. — Pexcum gocryna: auist 3apeructpmp.
noas3opareneil. — TeKCT : 2AeKTPOHHbIA.

1.5, Bonbiias Meauumnckas dudanorexa : dekTpoHno-OndanoTeuHas cucrema : cair / OO0
«bykany. — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum poctyna: ass 3ape-
FUCTPUP. NoJb3oBaTeci. — Teker @ 2eKkTpOoHHbIA.

1.6. DBC Jlaup : anekrporHHo-GubanoreuHas cucrema : caiit / OO0 IBC «Jlanb». — Cankr-
[TeTepOypr. [2023]. — URL: https://e.lanbook.com. — Peskum pocryna: st 3aperucTpup. 1olib3osare-
Jel. — TekeT : 2AeKTPOHHLIH,

1.7. 9BC Znanium.com : auektporHo-Oudanoteunas cuctema @ cait / OO0 «3Hanuymy». -
Mockea. [2023]. - URL: http:/znanium.com . — Peskitm aocTyna @ A7s 3aperucTpup. nofb3osarencii. -
Teker 1 21eKTPOHHbIA.

2. Koucyasranrllmoce [Daexrponnstii pecype|: ciipagounas npasosas cuerema. / 000 «Kow-
cynpranT [moey - Dnekrpon. Nan. - Mockea : KoneyasranrlTioc, [2023].

3. basbl JanibIX DEPHOAHYECKHX H31aHnil:

3.1. eLIBRARY.RU: nayunas snexrponnas ondianoreka : caiit / Q00 «Hayunas Dnexrponnas
buGimoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum soctyna @ iis aBTopus. nosib3osa-
Tesnei. — Texer | 2neKTPOoHHbIH

3.2. Dnekrpornas dubnnoreka «Usnarensekoro jgoma «l'peGennnkony (Grebinnikon) @ asek-
Tponnas Gudanorexa / 000 W] «[peSGennuios». — Mockea, [2023]. — URL:  https://id2.action-
media.ru/Personal/Products. — Perkim A0CTYNA A% aBTOPU2. NOAL3OBATE eH. — TeKeT & MIeKTPOHbLIH.

4. Mepepagaphast rocyaapersennast nndopmanmnonnas cucrema «Hammonaabnas djaex-
TpoHHas oudanoTeKa» : HekTponnas oubnuorexa : caiit / GIBY PI'B. — Mocksa. [2023]. — URL:
https://na0.pd. — Peskum noeryna @ s noas3oBarenei HayuHoi OUOMHoTeKH. — TeKCT : AACKTPOHHbIH.

5. Pocewmiickoe obpazosanue : (eaepaibhbiit nopran / yapeaurens PUAY «OULTO». — URL:
http//www.edu.ru. — Texer : 91eKTPOHHBIi.

6. Duexrponnast onbanoreunast cucrema Yal'V @ monyis «daekrpornas Gubianorexay
ABHUC Mera-[TPO / 000 «Jlara Dxenpecer. — URL: hitp:/lib.ulsu.ru/MegaPro/Web. — Peskum jocty-
na : A4 noss3osateseit HayuHol OubanoTeKkH. — TEKCT & 2IEKTPOHHLIH.

[N v ]

n

CornacoBaHo: [ \C\ 4
~ HWuokenep penyvumit  / Hlypenko 10.B. /L /
JHonsocTe cotpymica YHTT DHO Cyhmch aara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUIIJIMHBI:
Aynutopun AJs BBIIIOJHEHHUS J1TaOOpaTOpHBIX pabOT M MPAKTUKYMOB, JJIsl MPOBEIACHUS
TEKYILEr0 KOHTPOJIS U POMEKYTOYHON aTTECTALIUH.
AymuTopuM YKOMIUIEKTOBAHBI ~CIIEHUATU3UPOBAHHON MeOenbo, Y4eOHOM JIOCKOM.
ITomemenuss A CcaMOCTOSITENIbHON paOOThl  OCHAIIEHBl KOMIIBIOTEPHOM TEXHUKOH ¢
BO3MOJKHOCTBIO MOJAKIIOUEHUsI K ceTH «VHTepHeT» M o0ecredeHrneM JI0CTyma K 3JIEKTPOHHOM
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nH(POMAIMOHHO-00pa30BaTEILHON cpesie, AIIeKTPOHHO-OMOIMOTeYHOH cucteme. IlepedeHb
00OpyZIOBaHUs, HCIOJIB3YeMOTO0 B Y4eOHOM TIpoIlecce, YKAa3bIBAaeTCs B COOTBETCTBHH CO
CBEICHUSIMH O MaTepUAIbHO-TEXHUYECKOM OOECIIEYeHNH M OCHAIIEHHOCTH 00pa30BaTEeLHOTO
mporecca, pa3MelleHHbIME Ha odummansHoM caiite Yal'Y B pasmene «CeemeHus 00
00pa3oBaTebHON OpraHU3aAIUI.

13. CIEMAJIBHBIE YCJIOBUSA [JIsI OBYYAIOIUXCA C
OI'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 310POBbs
B cnyuae nHeoOxoaumocTH, OOydYamOIIMMCS U3 4YHCJIAa JHI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMU 37I0pOBBSI (110 3asBJIEHUIO0 OOYYaIOUIErocs) MOTYT MpelaraTbCsi OJHU U3
CIIEAYIOIIMX BAPUAHTOB BOCHPHUATHS WHGOOPMAIMM C yYETOM WX HWHAWBUIYATIbHBIX
NCUX0(U3HUECKUX 0COOEHHOCTEM:

— JUIsl JIUL C HApYILIEHUSMHU 3pEHUs: B IIeyaTHOU (popme yBelIMYeHHBIM LIPUPTOM; B hopMe
ANIEKTPOHHOTO JIOKyMEHTa; B (opme ayauodaiina (mepeBoji y4eOHBIX MaTepualoB B
aymnodopmar); B rmedaTHOW ¢opme Ha s3bIke bpaiins; WHAMBHIyalbHBIE KOHCYJIBTAIlMH C
MpHUBIICYEHUEM TU(IIOCYPIOTIEPEBOIUNKA; HHINBUIYaTbHBIC 3a/IaHUS M KOHCYJIbTAIIHH;

— JUIs JMI] C HapyHIeHUsIMU clyxa: B NedatHod ¢opme; B ¢GopMe 3IEKTPOHHOTO
JTOKYMEHTA; BUEOMATEePHAaJIbl C CYOTUTpaMU; HHIUBUIYaIbHbIE KOHCYIBTAINU C TIPUBICUYCHHEM
CYpIOTIEpEBOUMKA; MHIUBUAYATbHBIC 33aHUsI M KOHCYIIBTAIUH;

— Ui JIAI] C HapYIIEHUSIMH OTIOPHO-JBHUTATEIBHOTO armapaTa: B Ie4aTHoW (opme; B
dbopme DIIEeKTpOHHOTO JOKyMeHTa; B (opme aymmodaiina; WHAMBUIYAIbHBIC 3alaHUS H
KOHCYJIbTallNH;

B ciryvae HEOOXOUMOCTH HCITOJTb30BaHUS B yu4eOHOM rporiecce
YaCTUYHO/UCKIIIOUUTEIBHO  JUCTAHLIMOHHBIX  00pa30BaTelbHBIX  TEXHOJOTMH,0praHu3alIysl
pabotsl IIIIC ¢ obyuatomumucs ¢ OB3 u nHBamMmaMu MpeaycMaTpuBaeTCs B DJIEKTPOHHOM
MH(POPMALIMOHHO-00pa30BaTEIbHON Cpelie C y4eTOM MX HHAMBUAYAIbHBIX INCUXO(DU3MUECKHX
0COOEHHOCTEH.

PazpaboTunk

N
e
e

.

'-f i LF {",/1' .""ff f/ )I'GP _/;-'/:;{.r.{ .':..-t""."f;:-..
. o -

THO

ANHCE AR HICTE

Crpanunnal?2 u3 16
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JUCT UBMEHEHUA
Ne ConeprxaHue U3MeHEHUs WIM CCHLIKA HA ®UO 3aBeayouero Hoanuck Hdara
n/n NpHJIaraeMblii TEKCT U3MEHEeHH s Kkagenpoi,
peaansyiomeit
AUCHMILIHHY/BBI-
nycKarmen
kadenpoii
1 | Buecenue n3menenui B 1.11. a) Crucok XpabckoB A.B. 15.05.24
pekoMeHayeMoii tuteparypsl 1. 11 «YuebHo-
METOJIMYECKOE U MHPOPMAIMOHHOE OOecrieueHme
JWICIIMIUIMHBD) ¢ oopMiieHHeM npuiokeHus 1
2 | Buecenne u3meHenui B 11.1. B) [IpodeccronansHble XpabckoB A.B. 15.05.24
0a3bl TaHHBIX, HHPOPMAIIMOHHO-CIIPABOYHBIE
cucteMsl II. 11 «Y4eOHO-MeTOANYECKOE U
uH(OpPMAaLIMOHHOE 00eCIIeueHNE TUCIUILTHHBD) C
oopMIICHHEM TIPUITOKEHHS 2




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

IIpuiaoxenune 1

11. YYEBHO-METOJMYECKOE M WH®OPMAIMOHHOE OBECHEYEHHUE
JUCHUTINHBI

a) Cnimcoxk peKoMeHyeMoii JTuTepaTypbl
OCHOBHasi

3. 3nmatomonbekuit JI.M., OcHOBBI mporpamMMupoBaHHs Ha s3blke Python: y4ueOHUK /
3marononsckuii JI. M. - M. : JIMK IlIpecc, 2017. - 284 ¢. - ISBN 978-5-97060-552-3 -
Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785970605523.html

4. ®enopos, /. FO. IlporpammupoBanue Ha si3bIke BbICOKOTO ypoBHsSI Python : yueOHoe

nocobue st By3oB/ Jl. FO. ®emopoB. — 5-¢ wu3nm., mepepab. u jgom. — Mocksa :
NznatenscrBo FOpaiit, 2023. — 227 c¢. — (Bricmee o6pa3zoBanue). — ISBN 978-5-534-
17323-9. — Texkcr : anekrponHblii / OOpa3zoBatenbHas 1uiatdhopma FOpait [calT]. —

URL.: https://urait.ru/bcode/532868

JAOIMOJIHUTEC/JIbHAsA

3. Jlygano Pamanwo, Python. K Bepmmuam macrepcrBa/ Jlygano Pamamso - M. : JIMK

IMpecc, 2016. - 768 <c. - ISBN 978-5-97060-384-0 - Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

4. Makkunau Y., Python u ananu3 manubix / Yac Makkunanu - M. : JIMK Ilpecc, 2015. -

482 C. - ISBN 978-5-97060-315-4 - Pexum JoCTyna:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToauveckas (pazpadorannas HIIP, peanmusyromumu OITOIT BO)
2. Meroauueckue ykazaHus JUIsl CAaMOCTOSITENIbHOM pabOThl CTYNEHTOB MO IUCHUIUIMHE
«OcHOBBI mporpamMmMmupoBanus Ha Python» s cTymeHTOB Bcex HampaBlieHUH H
cnermansHocTeit He UT mpoduuis / U. A. Tlepuesa, 1O. I'. CaBunos, 1. A. CaHHHKOB. -

VaesnoBck Ynl'yY, 2022. - 69 c¢. - HeonybonmukoBanuslii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009

CoracoBaHoO:

Cneunanuct Beayuuii OOTII / Booposa H.A. / %JZ

JIOIKHOCTD COTPYAHUKA HAYYHOI OMOIMOTEKH (500 nonnucy jara



http://www.studentlibrary.ru/book/ISBN9785970605523.html
https://urait.ru/bcode/532868
http://www.studentlibrary.ru/book/ISBN9785970603840.html
http://www.studentlibrary.ru/book/ISBN9785970603154.html
http://lib.ulsu.ru/MegaPro/Download/MObject/15009

MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

. N Dopma
VIBSHOBCKHI rOCYapCTBEHHbBIN YHUBEPCHTET

®-Pabouas nporpamMma 1 CLUILIAHbL

IIpuioxenne 2

H‘DO(f)EL’C'llOHa."leble' baszwi OaHMNbIX, uudmpwauuouno-cnpaeowbze cucmemsol

1. DJIeKTpOHHO-0N0INOTeYHbIE CHCTEMBI:

1.1. ITucppoBoii o6pazoparensusiit pecype [PRsmart : siekrponno-6ubanoTedynas cucrema :
caiit / OO0 Kommnauus «Ai [Tu Ap Menuay. - Capatos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum JocTyma: Juis 3aperucTpup. 1nonb3oBaresei. - TeKCeT : aNeKTpOHHBIN.

1.2. O6pasoBarenpHas ruatdopma FOPAMT : obpasoBaTenbHEIl pecype, dIeKTpoHHAS
GubmoTeka : cait / OO0 DnexTponHoe H3natenbetBo «FOPAMTy. — Mocksa, [2024]. - URL:
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