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MHUHHCTEpCTBO HAYKHU U BBICLIEro 00pa3zoBanus PO

o o Popma
VIIbSAHOBCKUH TrOCYIapCTBEHHBIH YHHBEPCUTET

®-Paboyast mporpamma AUCLHHUILTHHBI

1. HEJIM U 3AJAYU OCBOEHUA JUCIUIIJINHBI:
B aucummnuiHe u3y4aroTcss OCHOBHBIE TPHHIIUIIBI pa0OTHI C 00bEKTHO-OPUEHTHPOBAHHBIM
SI3bIKOM [IpOrpaMMUpoBanusi Python, OuOIMOTEKHM CTaHIAPTHBIX MOJYJEH S3bIKa, METOMIbI
IIPOrPaMMUPOBAHUS U OTJIAAKH INPUIOKEHUM, IPUTOIHBIX 111 IPUMEHEHUS.

Heab mucuMIIMHBL - (OPMHPOBAHHE Yy CTYAEHTOB HAaBBIKOB, COOTBETCTBYIOIIMX BHUAAM
npoeCCHOHATIBHON J1eATeNbHOCTH, HEOOXOAUMBIX /ISl peIIeHUs] Mpo(ecCHOHANBHBIX 3a/1a4 C
MCIIOJIb30BaHUEM sI3bIKa IIporpaMmupoBanus Python.

3ajaya JUCHMIUIMHBI — TNPUOOPETEHHE CTYACHTAaMH HEOOXOAMMBIX 3HAaHMHA O 0a30BbIX
KOHILIENIIUAX NporpaMmupoBaHus Ha Python, oGmacTsax ero npuMEHMMOCTH, KOHCTPYKLMSX
s3p1ka Python u TexHonoruu pa3paboTku nporpamm Ha Python.

2. MECTO AUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Juctmuimaa «OCHOBBI mporpaMmupoBanust Ha Python» usyuaercs B 4 cemectpe u
OTHOCUTCSI K 00s3aTenbHOM YacTu aucuuiuiMH Onoka B1.O mo HampaBieHHIO IMOATOTOBKH
40.03.01 KOpucnpynennus. JucrummuHa GopMupyeT MpakTHYECKHEe HABBIKK HCIIOJIB30BAaHHS B
npodecCHOHATBLHOMN 1eATETbHOCTH COBPEMEHHBIX KOHIIETIUI U METOA0B IPOTrPAMMHUPOBAHMS.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbIMH
PE3YJIbTATAMH OCBOEHUS OCHOBHOU
MPOPECCHUOHAJIBHON OBPA3OBATEJIBHOM ITPOTPAMMBI

Kon u HammeHoBaHue
peajn3yemMoii KOMIeTeHIMU

IlepeueHs NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHS 10O
AUCHHITAHE (MOIYJII0), COOTHECEHHBIX ¢ HHIUKATOPAMH
JAOCTHIKEHUs] KOMIIETeHIIUI

OK -1

Crocoben HCIIOJIL30BaTh
WHHOBAIIMOHHBIE TPOAYKTHI U
TEXHOJIOTUH, aHaJII/I3I/IpOBaTB

JaHHBIC U ITPUMCHSATD METO/bI
HCKYCCTBCHHOI'O MHTCJIJICKTA

NI-1ox1

3HAeT METOJbI MPUMEHEHHSI CKBO3HBIX IHU(PPOBBIX TEXHOJIOTHH,
METOJBI M TEXHOJIOTUU cOopa, CTPYKTYpUPOBAaHHUS, aHaJIH3a
JNAHHBIX JUISI TIOCTPOEHUS HOBBIX OpPraHU3alMOHHBIX U
YIPaBJICHUYECKUX MOJIENEH, MPOAYKTOB H CEPBUCOB

NA-1.1uxl
3Haer OCHOBHBIE CKBO3HBIE TEXHOJIOTUU (HOBBIE
MPOU3BOJICTBEHHBIE  TEXHOJIOTHU; HEUPOTEXHOJIOTHH u

HCKYCCTBEHHBI MHTEIUIEKT; TEXHOJOTHH OECIPOBOIHON CBSI3H;
KOMIIOHEHTBI ~pPOOOTOTEXHHKH U CEHCOPHKA; KBAaHTOBBIE
TEXHOJIOTHH; CUCTEMBI PACIPEACIICHHOIO0 PEecTpa; TEXHOJIOTHH
BUPTYJIbHOU U JOTIOJTHEHHOW peajbHOCTH)
WUJI-2n0x1

YMeer B ciaydae BeIOOpa  MEXAy
MHHOBAIITMUOHHBIMU )41 YCTapCBIINMU moaxoaaMmu JICTKO
BbIOMpaTh HOBbIE HJEM U METOJAbl W NPEAIpPUHHUMATH
KOHKPCTHBIC IIGfICTBPI}I JJIS reacpanunuun )41 pcajm3anuun
WHHOBAIIMOHHBIX HJEH U MOAXO0JI0B, YMETh AaHaJU3UPOBATbH,
CUHTC3HUPOBATH MW OLICHUBATH I/IH(i)OpMaI_[I/IIO I MIPUHATUA
pEUICHUI U peaIn3ali CBOUX JEHCTBUI

NJ1-2.1 uxl

YMeeT HaXOOUTh KpeaTHUBHBIE CIOCOOBI pelieHus MpoOJIEMBL,
AQHAJIM3UPOBATh MX IUIIOCBI M MHUHYCBHI, PHUCKH, BBIOMPAThH

NEPCIICKTUBHBIMU

dopma A
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ONTUMAIBHOE PEIICHUE
NJ-2.2 uxl

YMeer pacrnio3HaBaTh HEMPOAYKTHBHBIE MEHTAJIbHBIC MOJACIIUA H
CTEPEOTHUIIBl U OTKA3BIBATHCS OT HUX

NJI-3 k1

Bnaneer HaBbIkaMy U3MEHEHHUS PEUICHUMN MPU HAJIMYMUA HOBBIX
apryMEHTOB WJIM MPOM3OIICAIINX HU3MEHEHUW, BJIAJCTh
TEXHOJIOTHSIMU  YIIPABJICHUS TIOJIHBIM KU3HEHHBIM ITUKJIOM
aHHBIX

NJ1-3.1 uxl

Brangeer TeXHOJIOTHSAMU NPUHATHS PEUICHUN, OCHOBAaHHBIX Ha
JaHHBIX (KyJIbTypa W JTHKa TPUHSITHS PEIICHHH Ha OCHOBE
JIAHHBIX; BCTpauBaHUE Mpoliecca MPUHITHUS PEIICHUI Ha OCHOBE
JAHHBIX B OW3HEC-TIPOLIECCHl  OpraHU3allMH;  CUCTEMBbI
ABTOMATUYECKOTO TIPUHATHS PEIICHHUHA, BKJIOYAsS CHCTEMBI
HCKYCCTBEHHOI'O MHTEIIJIEKTA)

NJ1-3.2 ux1

Bianeer meroankamu ooeciiedyeHusI 0€30II1aCHOCTH TaHHBIX

HK -2

Criocoben pa3pabaTbIBaTh
nporpaMmbl Ha si3eike Python
JUIS UCTIOJIb30BaHUsI B cdepe
cBoell  mpodeccuoHaIbHON
JeSITeTbHOCTH

NJI-11x2

3HaeT OCHOBHBIC IOHATHS SI3bIKA ITporpaMMupoBanus Python,
METO/Ibl OIIMCAHMSI CTPYKTYP JaHHBIX M KJIACCHI 3a/1a4,
dopMynupyeMbIX U pettaeMbix Ha Python

NJ1-21x2

YMeeT pazpabarbiBaTh IporpamMmsl Ha si3bike Python,
IIPUMEHATH U3Y4EHHBIE METOABI U CTPYKTYPBI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTUEHN pa3pabOTKU Mporpamm

NJI-31k2

Brnaneer waBbikamu pa3paOOTKH, OTIAJKH M TECTHPOBAHMS
nporpaMm Ha s3bike Python aiis ucnonb3oBanus B chepe cBoeit
POoECCHOHAIBHON JESTETHHOCTH

4. OBLIAA TPYTOEMKOCTDH JUCIUIIJINHBI

4.1. O6beM THCHUTUINHBI B 324€THBIX eTHHUIIAX (Bcero) 2

4.2. O0beM QMCHUIIMHBI 110 BUIaM Y4eOHOH padoThl (B 4acax)

KoanyecTBo yacoB (dpopma o0yueHnus)
Bup yuye6Hoii padoThi ofHan
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KonTakTHas pabora 00y4aroumxcs ¢ 32 32
MIPENOJABaTeIeM B COOTBETCTBUHU C Y1
AyIUTOpHBIE 3aHATHUSL:
e JIEKIINH 16 16/16
® CEMHUHAPHl U TPAKTUYECKUE 3aHSATHUS ---
e 1abopaToOpHBIE PAOOTHI, IPAKTUKYMEI 16 16/16
CamocrosiTenpHas pabora 40 40
dopma TEeKyIero KOHTPOJIsl 3HAHUW U Brinonnenue
KOHTPOJIA 1a00paTOPHBIX 3a/1aHUH,
CaMOCTOSITeNIbHOM pabOThl: TECTUPOBAHUE, pelieHue 3aaa4

dopma A
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KosmuecTBo yacoB (popma o0yueHus )

. OYHasA
Bup yueOHoii padorbl
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He
MeHee 2 BHIOB)
KypcoBas pabora -
Bupl mpoMexyTouHOM aTTecTanuu (dK3aMeH, 3a4er
3a4er)
Bcero gacoB no aucouniinge 72 72

Bup yueOHoii padoThl

KoanuectBo yacoB (popma o0yueHus)

OYHO-3a04YHasA

Bcero no B 1.4. no cemecTpam
IUIAHY 4
KonraktHas paboTa oOyyarommxcs ¢ 12 12
MPENOJABATENIEM B COOTBETCTBUU € Y1
AyIUTOpHBIE 3aHATHUS:
® JIEKI[UU 4 4/4
® CEMMHAphl U IPAKTUYECKHUE 3aHATHS --- ---
e jabopaTtopHble pabOThl, IPAKTUKYMbI 8 8/8
CamocrosiTenbpHas pabora 60 60
dopma TeKyIIEero KOHTPOJIsl 3HAaHUU U Beinonnenue
KOHTPOJIS 71a00paTOPHBIX 3a/1aHuM,
CaMOCTOSITENIbHOW pabOoThl: TECTUPOBAHUE, peleHue 3aaay
KOHTp.paboTa, KOJJIOKBUYM, pedepar u ap.(He
MeHee 2 BUIOB)
Kypcogas pabora ---
Bupl mpoMexyToyHON aTTecTaluu (3K3aMeH, 3a4er
3a4er)
Bcero yacoB 1o nucuunianHe 72 72

B cnyyae HEoOXOOUMOCTH HCIIOJIb30BAHHSA B Y4EOHOM IPOLECCe YaCTUYHO/MCKIIFOUUTEIBHO
JUCTAHIIMOHHBIX 00pa3oBaTelIbHBIX TEXHOJOTUH B TabimuIe depe3 Cllell YKas3bIBaeTcs
KOJu4ecTBO 9acoB paboTsl JIJIC ¢ oOydarommmucs sl TPOBEACHUS 3aHATHI B TUCTAHIIMOHHOM
dopmare ¢ IprUMEHEHHEM JIEKTPOHHOTO 00yUYEHHUS.

4.3. Copepxxanue IucUMILIMHBI. Pacnipenenenne 4acoB mo remam U BUaM Y4eOHOi

padoThI:

®opma o0yyeHus _ oyHas

Ha3sBanue u pasaesioB u
TeM

Bcero

Buabl yueOHbIX 3aHATHI

®opma

AyauTOpHBIE
3aHATHUSA

TeKYLIero
KOHTPOJIS
3HAHUH

dopma A
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1. A3pix Python. Tumsr 6 2 0 0 0 4 Pemenue 3anau
naHHbIX. OCOOEHHOCTH
BBOJIa/BBIBOJIA.
2. JIuHeliHbIe aJrOPUTMBI. 8 2 0 2 0 4 Pemenne 3agau.
OcoOenHoctu JlaboparopHas
MOJKIIIOUEHUST U paboTa 1
WCTIOJIb30BAaHMS MOYJICH.
3.PasBerBisromuecs 10 2 0 2 0 6 Pemenue 3apau.
IIPOLIECCHI. Y CIIOBHBIN JlaboparopHas
orepaTop. pabota 2
4. [luknaeckue 8 2 0 2 0 4 Pemenune 3amau.
anropuT™Mel. OnepaTopsl JlaboparopHas
IMKJIA. pabora 3
5. Pabora co cTtpokamu. 10 2 0 2 0 6 Pemenne 3agau.
JlaGoparopHas
pabora 4
6. KopTexwu, criucku 12 2 0 4 0 6 Pemenne  3amad.
CJIOBapH, MHOYKECTBA. JlaboparopHas
OpnHOMEpHBIE MacCHBBI pabora 5
7. JIBymMepHBIE MacCUBBI 10 2 0 2 0 6 Pemenne  3amad.
JlaGoparopHas
pabora 7
8. Pabora c daitnamu. 8 2 0 2 0 4 Pemenne 3agau.
JlaGoparopHas
pabota 6
Utoro 72 16 0 16 0 40
®opma 00yyeHHs] _ OYHO-3a04Has
Buabl yueOHbIX 3aHATHH
AyIuTOpHBIE = o
= =
3aHATHS = 2
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1. SI3wix Python. Tumsr 8 0,5 0 0 0 6 Pemenue 3amay

JaHHbIX. OCOOEHHOCTH

BBOJA/BBIBOIA.

2. JInnerHbIe alrOPUTMEI. 8 0,5 0 1 0 8 Pemenne 3apau.

Ocobennoctu JlaGoparopHas

MOJKIIOYEHNS U pabora 1

WCTIOJIb30BAaHMS MOYJICH.

3.PasBerBisromuecs 12 0,5 0 1 0 8 Pemenne 3apau.

IIPOLIECCHI. Y CIIOBHBIN JlaGoparopHas

oTepaTop. pabora 2

4. [luknnaeckue 8 0,5 0 1 0 8 Pemenune 3amau.

anropuT™Mel. OnepaTopsl JlaboparopHas

IIMKJIA. pabora 3

5. Pabora co crpokamu. 8 0,5 0 1 0 8 Pemenue 3apau.
JlaboparopHas
pabora 4

6. KopTexwu, criucku 12 0,5 0 2 0 8 Pemenne  3amad.

CJIOBapH, MHOXKECTBA. JlaboparopHas

OnHOMEpHBIE MacCHUBBI pabora 5

7. JIByMepHbIE€ MaCCHUBBI 8 0,5 0 1 0 8 Pemenue 3apau.
JlaboparopHas
pabora 7

8. Pabora ¢ daitmamu. 8 0,5 0 1 0 6 Pemenne  3amau.
JlaGopatopHas
pabora 6

Hroro 72 4 0 8 0 60

5.COAEPKAHUE JUCHUJINHbI

Tema 1. S3bik Python. Tunbl ganubix. OcobenHocT BBoAAa/BbIBOAA. ColepKaHUE TEMBI.
Python kak OOBEKTHO-OPUEHTHUPOBAHHBIN s3bIK. THmbl JaHHBIX. OcoOeHHOCTH. BBOA-BBIBOX
BEJIMYMH pa3HbIX TUTIOB. [IpeoOpazoBanue THIOB. @OpMAaTHBIN BHIBOI.

Tema 2. JIuneiinbie a1ropuTMbl. OCO0CHHOCTH MOAKJIIOYECHHS W MCIOJIb30BaHUS MOAYJIeil.
Conepxanue TeMbl. Moaynu B si3bike Python. OcoOeHHOCTH MOAKITIOYECHUS] U UCTIOJIb30BAHUS.
3nakoMcTBO ¢ MoayieM math. CocraBieHue THHEHHBIX alTOPUTMOB.

Tema 3.PazBerBisonuecsi mnpoueccol. YcCaoBHbIH omeparop. ConepKaHUE TEMBI.
PazserBistommecs npouecchl. [IporpammHas peanu3anus cpeacTBamu si3bika Python.

Tema 4. llukanuyeckue aaropurmbl. Oneparopsl mukia. Cogepxanue temul. [{uknuyeckue
aIropuTMel. Peann3anusi UKIOB € ycloBUEM, ¢ MoBTOpeHHeM. Co3gaHME M HCIOJIb30BAHUE
M0JIb30BATENBCKUX (DYHKIIUH.

Tema S. PaGora co crpokamu. Conepxkanue Tembl. CTpokoBble BenUYMHBL. OCOOEHHOCTH
peanuzanuu U paboTsl ¢ HUMU. OCHOBHBIE METO/Ibl pa0OTHI CO CTPOKAMHU.

Tema 6. Koprexku, cnucku cjaoBapu, MHO:kecTBa. OmHomepHble MaccuBbl. ColepxaHue
tembl. Komnekuun sizpika Python. Koprexwu, cnucku, cioBapu, MHOXxecTBa. OCOOCHHOCTH |
peanu3aryst. OCOOEHHOCTH pabOTHI C OTHOMEPHBIMH MaCCHBaMHM CPEACTBaMH s3bika Python.
Tema 7. JIBymepHble MaccuBbl. Conepxkanue Tembl. /IBymepHble MaccuBbl. OCOOEHHOCTH U
peanu3anus 00paboOTKH.

Dopma A Crpannuab us 13
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Tema 8. Pa6ora ¢ ¢aiiiamu. Conepskanne tembl. TekcroBbie (aiiasl B s3pike Python. TIpumepsr
paboTsI ¢ ¢aitnamu.

6. TEMbBI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSTHAM

Jaunb1it Bug paboTsl HE TpeaycMoTpeH YII.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. Jluneiinble aaroputMbl. Oco0eHHOCTH MNOAKJIKYEHHS W HMCHOJIb30BAHUSA
MOIYJIeH.
Jlabopamopnas paboma.: «Jluneiinvie npoepammoly.

Lenb paGoOThI: MOTYYUTHh HABBIKK BBOJUTH U BHIBOJUTH JaHHBIE, CO3/1aBaTh IepEeMEHHbBIC
Y BBITIOJTHATH apU(METHICCKHUE OTICPAIUH.

Metoauyeckue yka3zaHUs: OOpaTUTh BHHUMAaHUE HA BO3MOXXHOCTH TMOJKIIFOUEHUS
MaTeMaTHUeCKuX QyHKIMIA u3 Moyt math.

Tema 3.Pa3BeTBisIIOIINECS IPOLECCHI. Y CJIOBHBIN onepartop.
Jlabopamopnas paboma. «Pazeemensaiowuecs npoyeccoly.

Lenb paboOThI: MOTYYUTHh HABBIK PaOOTHI C YCIOBHBIMU OmepaTopamMu Ha s3bike Python..
Pabota coctouT U3 AByX 3aaHUM.

Metoauyeckue ykazaHusa: OOpaTHTh BHHMAaHHE Ha OCOOCHHOCTH WCIOJIB30BaHUS
YCIIOBHOTO OIlepaTopa B SI3BIKE.

Tema 4. lukauyeckue anropuTmbl. Oneparopbl HUKJIA.
Jlabopamopnas paboma: « Opeanuzayus Yuxkiosy.

Iesnb pabOTHI: MOMYYHTh HABBIK UCIIOJIB30BAaHUS OINEPATOPOB IMKIJIA Ha s3bike Python.
Pabora cocraBneHa u3 Tpéx 3a1aHu.

Metonuueckue ykazanus: OOpaTUTh BHUMaHHE Ha OCOOEHHOCTH IMKJIA C YCJIOBHEM.
VY ienuTh BHUMaHUE U3YUSHHIO MOy random.

Tema 5. Padora co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpokamuy.

[esb paboThI: U3YYUTHh BOBMOXKHOCTH si3bika Python asist paGoTsl co cTpokamu.

Metoanyeckre yKa3aHUs: M3yYUTh METOJBI JUIsI PabOTHI CO CTPOKOBBIMH BEITHMYMHAMM,
UCIIOJIb30BaHUE CPE3OB.

Tema 6. Kopre:ku, CiMCKH CJI0BapH, MHOKecTBA. OTHOMEpPHbIE MACCHBBI.
Jlabopamopnas paboma ons svinonnenusi ha Python: «Oonomepnvie maccuswi».

[lenb paboOTHI: JaTh CTYJACHTAM MPAKTHYSCKUH HABBIK B HAMHCAHWHA IPOTPAMM
00pabOTKM OJHOMEPHBIX MACCHBOB: TIOMCK MaKCUMyMOB W MHHHUMYMOB, COpPTHPOBKA
cpeactBamu Python.

MeTonudeckue yKazaHUs: BBITIOTHUTH 3a/aHue 0e3 MCIOJB30BaHUS MOJIyNed Nnumpy,
array, oOpaTuTh BHUMaHHE Ha MCTIOIb30BaHUE JITMO1a-() yHKITHIA.

Tema 7. IByMepHbI€ MACCHBBI.
Jlabopamopnas paboma ons svinoanenust na Python: «/Jeymepnoie maccusol u gpynkyuuy.

Lenb paboTHL: AaTh CTYACHTAM NMPAKTHUYECKUI HAaBbIK B HATUCAHUU MPOTrPaMM 00paboTKU
JIBYyMEPHBIX MacCHBOB C UCTIOIb30BaHUEM (DYHKITHIA.

Metoaudeckue ykazaHus: OOpaTHTh BHHMaHHME Ha OCOOCHHOCTH WHUIMAIM3AINUN
MaccHBa C MOMOIIBIO BIIOKEHHBIX CIHCKOB. BO3MOXHO MCMOIb30BaTh (YHKIIUN MOIYJsl NUMPY.
Tema 8. Padora ¢ daitaamu.

Jlabopamopnas paboma ons svinonnenus na Python: « @atinwbly.

Ilenp paboTHI: NaTh CTyAEHTAM MPAKTUYECKHI HABHIK B HAMHCAHUM TMPOTPaMM, B
KOTOPBIX BBIMOIHSIOTCS OMEPALMU ¢ TEKCTOBBIMU (haillaMy — UTEHUE, 3aIKCh.

Metoaudeckne yka3zaHUs: OOpaTUTh BHHMaHHWE Ha YyKazaHue NOyTH K Qaiinam, ¢
Dopma A Crpannua? us 13
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KOTOPBIMHU IIPEICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jannsiii Bug pabotsl He pexycmoTpeH YL

BoOoo~NohR~WNE

0.
. Konnexuun s3p1ka Python. Crincku. OcobeHHOCTH paboThl CO CITUCKAMHU.
12.
13.
14.
15.
16.

9. HEPEYEHbBb BOIIPOCOB K 3AYETY

[lepemennsie u 6a30BbIe TUIIBI JaHHBIX A3bIKa Python.

Apudmernueckue onepanuu. OnepaTop MpUcBauBaHUs.

BBoa/BeiBos. Ocobennoctu peanuzanui. @opMaTHbINA BBIBOI.

Oco0eHHOCTH NOJKITIOUEHHs U UCTIOIb30BaHus MoayJiel B Python.

Omneparnyu OTHOIIECHUS U JIOTHYECKHUE OTIEPALINH.

VYcnoBHbli onepaTop. OCOOEHHOCTH UCTIONb30BAHUS

uxsl ¢ ycioBUEM U 3a/IaHHBIM YUCJIOM MOBTOpeHUH. Peanu3anus nukios B Python.
Oynkuuu B s3bike Python. Co3znanue nosiabp30BaTenbckux GyHKIUN U MOy e,
Ctpoku 1 cuMBOJIBI B si3bIke Python, criocoObl 3a1anus ¥ BBIBOJIA CTPOKH.

OcHoBHBIE QYHKINU 17151 pabOTHI CO CTPOKAMHU.

Komnexuuu s3pika Python. MuoxxectBa. IIpumeps! paboTsl ¢ MHOKECTBAMHU.
Komnekmun si3pika Python. Cnosapu. [lpumepsr.

Komnexkuuu si3pika Python. Koptexu. [Ipumeps! ucnionb30BaHus.

Maccussl. CriocoObl 3a1anus 1 00paboTku MaccuBoB B Python.

TexcroBsle ¢aitnbl. OCHOBHBIE (PYHKLIUH.

10. CAMOCTOSTEJBbHASA PABOTA OBYUYAIOLIUXCS

®dopma 00yueHus: OUHAS

Ha3Banue pasaenoB Bun O0bem Dopma KOHTPOJISA
U TeM CaMOCTOSITeIbLHOM B
padoThI yacax
Tema 1.53b1k Python. Tumsr | IIpopaboTka yueGHOTO 4 [IpoBepka JIOMAIITHET O
JaHHBIX. OcobeHHocTH | MaTepuana, pereHue 3aJaHus, 3a4eT.
BBO/Ia/BBIBOJIA. 3aja4, MOJIrOTOBKA K

caadyc 3a4cTa.

Tewma 2.JIuneitasie anroputMel. | [IpopaboTka yuedHOTO 4 [IpoBepka JIOMAIITHETO

Oco0eHHOCTH MOAKIIIOUEHUST U | MaTepuaa, peleHue 3a/laHusl, MpoBepKa

UCTIOIB30BaHUST MOMYJICH. 3aj1a4, MOATOTOBKA K nabopaTtopHOil  paboTHI,
caaue J1abopaTopHOA 3auer.

paboThI, MOJTOTOBKA K
claye 3adera.

Tema3.Pa3BerBnstonuecs [TpopaboTka yueOHOTO 6 IIpoBepka JIOMAILIHETO

IIPOLECCHL. VYcnoBHBIN | MaTEpHalia, PELICHUE 3a7aHusd, [IpOBEpKa

oTepaTop. 3a/1a4, OJITOTOBKA K nabopaTopHOH  paboOTHI,
caaue J1abopaTopHOA 3auer.

paboThI, MOJTOTOBKA K
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Ha3Banmue pasgeJioB Bup O0bem ®DopMa KOHTPOJISA
H TeM CaMOCTOATEJIbHOM B
padoThI yacax
claue 3a4era.

4. [lukIn4ecKue aaropuTMsl. [TpopaboTka yueOHOTO 4 IIpoBepka JIOMAILIHEr O

Omneparopsl HUKIIA. MaTepuaa, pelieHue 3a/laHusl, MpoBepKa
3aj1a4, MOATOTOBKA K nabopatopHoil  paboTHI,
caaue J1abopaTOpHO 3auer.
paboThI, NOJITOTOBKA K
claue 3a4era.

5. Pabota co crpokamu. [TpopaboTka yueOHOTO 6 [TpoBepka JIOMAIITHETO
MmarepHaia, peleHue 3aJJaHus, poBepKa
3aja4, HOJIrOTOBKA K naboparopHoii  paloOTHI,
caaue J1abopaToOpHOA 3auer.
paboThI, MOJITOTOBKA K
claue 3a4era.

6. Koprexwu, ciucku cnoBapu, | IIpopaboTka yae6HOTO 6 [IpoBepka JIOMAIITHETO

MHOXecTBa. OJTHOMEpHBIE MmarepHaia, peleHue 3aJJaHus, poBepKa

MacCCHBBI 3aJa4, HOJIrOTOBKA K naboparopHoii  paloTHI,
caaue J1abopaTOpHO 3auer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

7. JIByMepHbIE€ MaCCHUBBI [TpopaboTka yueOHOTO 6 [IpoBepka JIOMAIITHETO
MmarepHaia, pelueHue 3aJjaHus, poBepKa
3aJa4, HOJIrOTOBKA K naboparopHoii  paloOTHI,
cage 1ab0opaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

8. Pabora ¢ daitnamu. [IpopaboTka yue6HOTO 4 [TpoBepka JIOMAIITHETO
MmarepHaia, peleHue 3aJJaHus, poBepKa
3a/1a4, OJIF0OTOBKA K nabopaTopHOH  paboOTHI,
cade 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

dopma 00ydeHUsI: OUHO-3a04YHAs
Ha3Banue pasaenoB Buna O0bem Dopma KOHTPOJIS
U TeM CaMOCTOSITeIbLHOM B
padoThbI yacax
Tema 1.53p1k Python. Twumnst | IIpopaboTka yue6HOTO 6 IIpoBepka JIOMAILIHETO

TAHHBIX. Oco0enHocTH

BBOJA/BBIBOIA.

MaTepuaia, peleHue
3a/1a4, IMOJArOTOBKA K
cJaye 3auera.

3a7aHus, 3a4eT.

dopma A
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Ha3Banmue pasgeJioB Bup O0bem ®DopMa KOHTPOJISA
H TeM CaMOCTOATEJIbHOM B
padoThI yacax

Tewma 2.JIuneitasie anroputmsl. | [IpopaboTka yuedHOTO 8 [IpoBepka JIOMAIITHETO

Oco0eHHOCTH NOKITIOUEHHUST U | MaTepHaia, peluieHue 3aJjaHus, poBepKa

UCTIOJIB30BaHUST MOMYJICH. 3aj1a4, MOJArOTOBKA K nabopatopHoil  paboTHI,
caade J1abopaTopHOA 3auer.
paboThI, MOATOTOBKA K
c/laye 3avera.

Tema3.Pa3peTBstomuecs [TpopaboTka yueOHOTO 8 [IpoBepka JIOMAIITHETO

MIPOLECCHI. VY cIl0BHBIN | MaTepualia, peleHne 3a7aHus, MpoOBEpKa

oreparop. 3aj1a4, MOArOTOBKA K nabopaTtopHoil  paboTHI,
caade J1abopaTopHOMA 3auer.
paboThI, MOJTOTOBKA K
c/aye 3ayera.

4, IIuKIM4ecKue anropuTMBbl. [TpopaboTka yuyeObHOTO 8 [IpoBepka JIOMAIITHETO

OmnepaTopsl UK. Marepuaia, peueHne 3aJJaHus, poBepKa
3ajiay, MOATOTOBKA K nabopaTtopHoil  paboThl,
caade J1abopaTopHOMA 3auer.
paboThI, MOJTOTOBKA K
c/aJe 3adera.

5. Pabota co cTtpokamu. [TpopaboTka yueGHOTO 8 IIposepka JIOMAIIHETO
Marepuaia, peuieHne 3aJJaHus, poBepKa
3ajiay, MOATOTOBKA K nabopaTopHoil  paboThI,
caade 1abopaToOpHOU 3a4er.
paboThl, MOArOTOBKA K
c/1aye 3avera.

6. Koptexu, ciucku cnoBapu, | IIpopaboTka yue6HOTrO 8 IIposepka JIOMAILIHETO

MHOXecTBa. OTHOMEpHEIC Marepuaia, peuieHne 3aJJaHus, poBepKa

MAaCCHUBBI 3ajiay, MOATOTOBKA K nabopaTopHoil  paboThI,
caade 1abopaTOpHON 3a4er.
paboThl, MOArOTOBKA K
c/1aye 3ayera.

7. JIByMepHBIE MaCCUBBI [TpopaboTka yueOHOTO 8 IIpoBepka JIOMAILIHETO
Marepuaia, peuieHne 3aJJaHus, poBepKa
3aJa4, HOJArOTOBKA K nabopaTtopHoil  paboThI,
crade 1abopaToOpHOU 3a4er.
paboThl, MOATOTOBKA K
c/1aye 3adera.

8. Pabora c daitnamu. [TpopaboTka yueObHOTO 6 [IpoBepka JIOMAIITHET O
Marepuaia, peuieHue 3aJJaHus, poBepKa
3aJa4, HOJArOTOBKA K nabopaTtopHoil  paboThI,
ciade 1ab0opaTopHOA 3ay4er.

paboThl, NOJITOTOBKA K
c/iaye 3avera.

dopma A
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11. YYEBHO-METOJUYECKOE M HMH®OPMAIIMOHHOE OBECHEYEHHUE
JUCHUILIAHBI

a) Cnucok pexoMeHAyeMoMH JIUTepaTypsbl
OCHOBHAA

1. 3maromoneckuit JI.M., OcHOBBI mporpaMMupoBaHus Ha s3bike Python: yuebHmk /
3marononbsckuit [I. M. - M. : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexxum moctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, M. 0. [IporpammupoBanne Ha s3bIKe BBICOKOTO ypoBHsA Python : yueOGnoe

mocobue mis By3oB/ 1. FO. ®egopoB. — 5-e wm3n., mepepab. m mom. — MockBa :
WznarensctBo HOpaiit, 2023. — 227 c. — (Briciee o6pazosanne). — ISBN 978-5-534-
17323-9. — Tekcr : snektponHsii / ObpazoBarensHas mwiardopma HOpaiit [caiit]. —

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

AOIMOJTHHUTEC/IbHAsA

1. Jlygano Pamameo, Python. K Bepmmmam macrepctBa/ Jlywano Pamamso - M. : JIMK
IIpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Makkunamu Y., Python n ananu3 masnbeix / Yac Makkurmm - M. : JIMK Ilpecc, 2015. -
482 c. - ISBN 978-5-97060-315-4 - Pexxum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToau4eckas (paspadorannas HIIP, peanusyromumu OIIOII BO)

1. Metoagnueckue ykazaHus A CAMOCTOSTENBHOW Pa0OTBI CTYAEHTOB IO JAMCLUIUINHE
«OcHOBBI TporpamMmmupoBanus Ha Python» st CTymeHTOB BceX HampaBlIeHUH W
cnermansHoCcTel He UT npodws / Y. A. Tlepuesa, FO. I'. CaBunos, . A. CaHHHKOB. -
VnesHOBCK  :Ynl'Y, 2022. - 69 c. - HeomybmukoBauubni pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009

CornacosaHo:
Cnemmanuct segymuii QOIT / Bo6pora H.A. / %JZ
“JIOJDKHOCTB COTPY/IHHKA HAYIHOW OHOIMOTEKH [()%(0] noanucyZ  Aata

0)IIporpamMHoe obecnieueHue

Jis  oOpaszoBaTenbHOTO Tpolecca CTyIOeHTy HeoOxomumo pabodee wmecto ¢ [IK ¢
YCTAQHOBJIEHHBIM CIIEAYIOIIMM MNPOrpaMMHBIM oOecriedeHueM: omepanuonHas cpega OC
Windows/Linux; MS Office cuctems! mporpaMmupoBanus Ha s3bike, Python3.

B) IlIpodeccuonanbubie 6a3bl TaHHBIX, HHPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. DIeKTpOHHO-0MO/IHOTEeYHbIe CHCTEMBbI:

1.1. Iudporoii odpa3osarenbHblii pecypc IPRsmart : 3nekTpoHHO-0MOMMOTEYHAST CrCTEMA !
caiit / OOO Komnanust «A¥ [Tu Ap Menuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum mocrtyma: mjis 3aperucTpup. mojap30BaTesei. - TeKCT : JJIeKTPOHHBIMN.

1.2. O6pasosarensHas mmatopma FOPAUT : 06pa3oBaTenbHBI pecypc, 3IEKTPOHHAS
6ubmoTeka : caiir /| OO0 DnexTponHoe u3gatensctBo «FOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum moctyma: mist 3aperucTpup. moab30BaTenei. - TEKCT : 3JEKTPOHHBIN.
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1.3. baza manHbIX «OnekTpoHHas Oubmmoreka TexHmueckoro BY3a (OBC «Koncynprant
CTYAEHTa») . 3JeKTpOHHO-OnOnmnoTeunas cuctema : caiit / OO0 «llonmutexpecypc». — Mockaa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum mocTyma: ajsi 3aperucTpup.
nosib3oBaTeneil. — TeKCT : 3eKTPOHHBIN.

1.4. Koncynprant Bpaya. DJIEKTPOHHAS MEIUIMHCKAas OuOIMOTEKa : 0a3a MaHHBIX © CAWT /
OO0 «Bpicmas mKojaa OpraHW3alii W YIpPaBIEHUS 3ApaBOOXpaHeHueM-KoMmrutekcHbIi
MEIUIMHCKMIA KoHcanTuHry». — Mocksa, [2023]. — URL: https:/www.rosmedlib.ru. — Pexum
JIOCTyMa: JUIs 3aPETUCTPUP. TIOJIb30BaTeNel. — TeKCT : ANMeKTPOHHEII.

1.5. Bonbmias mMeaummMHCKass OMONHMOTEKA : 3JIEKTPOHHO-OMOIMOTEYHAsT CHCTEMa : CauT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum moctyma:
JIJISL 3aPETUCTPHP. TTOab30BaTeNeil. — TeKCT : 3JIeKTPOHHBIN.

1.6. OBC Jlaus : snektponHo-0nbmuoTeunas cucrema : caiitr / OO0 DBC «Jlauby. — CaHKT-
[MetepOypr, [2023]. — URL:  https://e.lanbook.com. — Pexum noctyma: mas 3apeructpup.
nosib3oBateneil. — TeKCT : 3IeKTPOHHBIN.

1.7. OBC Znanium.com : 31eKTpOHHO-OuOMMoTeuHas cuctema : cat / OO0 «3HaHuyM». -
Mocksa, [2023]. - URL: http://znanium.com . — Pexxum mocTyna : 1j1st 3aperucTpup. MoJIb30BaTENEH.
- Texcr : 37eKTPOHHBIN.

2. Koncyawrautllimoc [DnexTpoHHbIli pecypc]: crmpaBouHas mpaBoBas cuctema. / OO0
«Koncynprant [Iotoc» - Dnextpon. nanH. - Mocksa : Koncynsrantllntoc, [2023].

3. ba3bl TaHHBIX EPHOANYECKUX U3TAHHIL:

3.1. eLIBRARY.RU: nHayunas snektponHas OuOmmoreka : caitr / OOO «Hayunas
OnexrponHas bubmnoreka». — Mockga, [2023]. — URL: http://elibrary.ru. — Pexxum mocrtyma : mst
aBTOPU3. MOJIb30BaTeliei. — TeKCT : AIIeKTPOHHBIN

3.2. Dnektponnas Oubmmorexa «M3marensckoro noma «I'pebennnkoB» (Grebinnikon) :
anektpoHHas 6ubnuoreka / OO0 N/ «I pebennnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxum npoctyma : mnas aBtopu3. mnojp3oBateneid. — Tekcr
3JEKTPOHHBIN.

4, PepepanbHas rocynapcrBeHHas wuH(popmanuonHas cucrema «HanmonanbHast
JIeKTPOHHAs1 OubHOTEKA» : djeKTpoHHas Oubmmorteka : cait / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexxum nmoctyma : mns moab3oBatenell HaydHOiH OuOmmorexku. — Tekcr :
3JEKTPOHHBIN.

S. Poccuiickoe obpa3oBanue : (enepanpubiii nopran / yupenurens LAY «DOULTO». —
URL: http://www.edu.ru. — TekcT : 371€KTPOHHBII.

6. dnexTponnas ombomoreunasi cucrema Yal'yV : monyns «OneKkTpoHHasw OHOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlata Dxcmpecc». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYyTA : JIs OJIb30BaTeiell HaydyHON OMOIUOTEKU. — TEKCT : AMEeKTPOHHBIN.

CornacoBaHo: 47

~
Hmxenep Benymmii  /  Ilypenxo FO.B. / /"I_/-/ZI/L 74 /
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

AymuTopun Aisi BBIIOJTHEHHUS JIA0OPAaTOPHBIX pabOT M MPAaKTUKYMOB, JUISI NIPOBEACHUS
TEKYIIEro KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTeCTaIiH.

AyIuTOprHM YKOMIUIEKTOBAHBI ~CIEIUATM3UPOBAHHONW MeOenblo, y4eOHOW JTOCKOM.
[TomemeHust At CaMOCTOSITENIbHOM pabOThl  OCHALIEHBbl KOMIIBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO IMOJKIIIOUEHUsI K ceTH «MHTepHeT» U obecnedueHHeM AOCTyNa K AJIEKTPOHHOU
MH(POMaIIMOHHO-00pa30BaTeIbHOM cpelie, AIeKTPOHHO-OnbnnoTeuHoit cucreme. IlepeueHs
000py/0BaHuUs, HCIOJB3YyeMOro B Y4eOHOM IIPOLIECCE, YKa3blBA€TCd B COOTBETCTBUU CO
CBEJCHUSIMH O MaTe€pUaIbHO-TEXHUYECKOM OOECIeUEeHUH U OCHAIEHHOCTH 00pa3oBaTEIbHOIO
mporecca, pasMemieHHbIMH Ha odummansHoM caiite Yal'V B pasmene «CBeneHus o0
00pa3oBaTeNbHOI OpraHu3alumy.

13. CIEIMAJIBHBIE YCJIOBUsA JJISL OBYYAIOIIUXCS C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 3/10POBbS
B cnysae HeEoOXomuMOCTH, OOydYalONIMMCS W3 YHCIA JIMI C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMM 3]I0pOBbsl (IO 3asBJICHUIO OOYyYaroIllerocs) MOTYT NpeajaraThCsi OJHU U3
CIIEAYIONIMX BapUaHTOB BOCHPHUATHA WHQPOPMAIMKA C YYETOM WX HWHIWBUAYAIbHBIX
NCUX0(U3NUECKUX 0OCOOCHHOCTEIH:

— JUISL ML ¢ HApYIICHUSMU 3PEHHS: B IeYaTHOW (hopMe YBEIHMUEHHBIM MPUPTOM; B hopme
JJIEKTPOHHOTO JOKyMeHTa; B ¢opme ayaunodaiina (mepeBon Yy4eOHBIX MAaTepualioB B
aynuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyadbHBIE KOHCYJIBTAI[UH C
IpUBJICUYECHHEM TH(IIOCYPIOTIEPEBOAUNKA; MHIUBUIYaIbHbIC 33/1aHUSI U KOHCYJIbTAIIH;

- U JUI] ¢ HAapymIeHWsSMH ClIyXa: B Ie4aTtHol ¢opme; B (opMme 3ICKTPOHHOTO
JIOKYMEHTa; BU€OMaTepHalIbl C CyOTUTpaMU; MHIUBUAYaIbHbIE KOHCYJIBTAIIMM C IPUBJICYCHUEM
CYpIIOTIEPEBOIUMKA; WHANBUIYAIbHBIC 3aJaHNS U KOHCYJIbTAINH;

— JJIA JIMI C HapyLIEHUsIMM ONOPHO-JBUIATENLHOIO ammnapaTa: B IMe4aTHOW ¢opme; B
dopMe DIEKTPOHHOTO TOKyMeHTa; B (opme aymuodaiiina; WHIMBUAYyaIbHBIC 3aJaHUS U
KOHCYJIbTallUH;

B ciry4ae HEO0OXOIUMOCTH WCIOJIb30BAHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKIIIOYUTENBHO JMCTAHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUH, OpraHu3alus
pab6otel [IIIC ¢ oOyuaromumucsa ¢ OB3 u mHBanuaaMu OperycMaTpUBAaEeTCsl B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefie C Yy4eTOM UX HHIUBUAYAIbHBIX NCHUXO()U3MUYECKHX
0COOEHHOCTEH.
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