MMUHUCTEPCTBO HAY KM U BRICILEro ofpasosanns PO o
Y ARSHOBCKWH rOCYDAPCTBEHHBIM YHMBEPCHTET OpMa
®-Pafiouast nporpaMma AUCHUIITIHHE
YTBEPXKJIEHO
-KQOpIHHAIMOHHOTO COBETa

IN
e@s&a HHKEHEPHOH MIKOJIBI

r
;;F\ CT“bi <°/‘ ‘5( apMI/IHX(I/IHI/IpI/IHD)
& o o

T., MpoToKoIT Ne2

A .H.®omun

PABOYAS TIPOTPAMMA JIUCITUIIJIMHBI

JucnunivHa Ocnogvl npoepammuposarus Ha Python
DakyapTeT Maremartnku, HHGOPMAIMOHHBIX ¥ aBHAIIMOHHBIX TEXHOIOTUH
Kadenpa HbDOpMaImOHHBIX TEXHOJIOTUHN

Kypc 2

Hampasnenue (criennanbHocTs) 06.04.01 «buonorusay

KOO HANPasneHUs (CREYUanbHoCcmy), NOTHOE HAUMEROSAHYE

HanpapsienHocTs (poduns/crenuanu3anis): buobapMUHKUHUPUAHT

HOMHOE HAUMEHO8UHUE

®opma oOydueHus ouHas

OUHAZ, 3A0UHAS, OUHO-3A0MHAA (YKA3AMb MONBKO Me, KOMOPble Peanusyimcs)

Jlara BBeneHus B y4eOHbIHM mponece Yil'Y: «01»centsabps 2024r.
I[Iporpamma akryamzupoBana Ha 3acenanuu KC ITHIII: mporoxor No oT 20 T.
I[Tporpamma axtyanusuporana Ha 3acenanuu KC ITHIII: mpoTokon Ne oT 20 T.
I[Tporpamma axtyanusuporatna Ha 3acefanuu KC ITHII: mpoTokon Ne oT 20 r.
[Tporpamma akTyamsuporana Ha 3acenanuu KC ITHILL: mporokon Ne oT 20 T,
[Iporpamma axktyanusuposata Ha 3acefanun KC TTHII: mpotokom No oT 20 T
Caenenus 0 pa3paboTUuKax:
OUO Katenpa JIOKHOCTB,
yUeHasl CTENEHb, 3BaHUE
[lepriera MpuHa AHaTolIbEBHA UT JloteHT, K.¢.-M.H.
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

1. OEJIN U 3AJJAYU OCBOEHUA IUCHUIIJINHBI:
B nucuuniyze u3y4aroTcs OCHOBHBIE IPUHLUIIBI Pa0OThI C 00bEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TIporpammupoBanus Python, OuOIMOTEKM CTaHAAPTHBIX MOJYJCH S3bIKA, METOIbI
IIPOrPaMMUPOBAHUA U OTJIAJAKH IPUIO0XKEHUM, TPUTOJHBIX U1 IPUMEHEHHUS.

Heab mucuumianHbl  -GOPMHPOBAHUE Yy CTYACHTOB HAaBBIKOB,COOTBETCTBYIOIIMX BHAAM
npoeCCHOHATIBHON 1€ TEIbHOCTH,HEOOXOAUMBIX JUIsl pelleHus] MpOo(ecCHOHAIBHBIX 3a/auc
UCIIOJIb30BaHUEM SI3bIKA TIpOrpamMMupoBanus Python.

3agaya JUMCUUIUIMHBI —TIpUOOpETeHHE CTYACHTaMU HEOOXOJMMBIX 3HaHHM O 0a30BbIX
KOHIENIUAX TporpamMmmupoBanus Ha Python, obnacTsx ero NMpUMEHHMMOCTH, KOHCTPYKIIHSIX
sa3bika Python u TexHonoruu paspabotku nmporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucuummmaa «OcHOBBI mporpammupoBanus Ha Python» wusyuaercs B 3 cemectpe u
otHOcUTCs K (akyibraTuBHbIM gucuuiuiiaam (DTJ].01) nanpasnenus moxroroBku 06.04.01
buonorus, npoduins «buopapmutxuHupuHry. Juciunianaa GopMupyeT npakTH4ecKue HaBbIKU
UCIIOJIb30BaHUsl B IMPO(PECCHOHAIBHON NEATEIbHOCTH COBPEMEHHBIX KOHILENIMA U METOJI0B
IPOTrpaMMHUPOBAHUSL.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYUEHMUSI 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3YJIbTATAMH OCBOEHHUS OCHOBHOM
IMPO®ECCUOHAJBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa n naumenoBanue
peajan3yeMoil KOMIeTeHIIUN

IlepeyeHb MIAHUPYEMBIX Pe3YJbTATOB 00y4eHHs 10O
AMCUUIJIMHE (MOAYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
JOCTHKEHNSI KOMIIeTeH Ui

OK -1

Crocoben HCIIOJIb30BaTh
WHHOBAIIMOHHBIE TPOIYKTHIN
TEXHOJIOI'UH, aHaJII/I3I/IpOBaTI)

JAaHHBIC U IIPUMCHSATD METO/bI
HCKYCCTBCHHOI'O MHTCJIJICKTA

W-1ox1
3HAETMETO/IbI MPUMEHEHHSI CKBO3HBIX IH(POBBIX TEXHOJOTHH,
METOJIbI U TEXHOJOTUH CcOOpa,CTPYKTYPHUPOBAHHS, aHaIu3a

JAHHBIX  JUISI  TIOCTPOEHUS  HOBBIXOPTAaHM3AIMOHHBIX U
yYIpaBIEHUYECKUX MOJENEH, MPOAYKTOBH CEPBUCOB

NA-1.1ukl

3HAaETOCHOBHBIE CKBO3HBIE TEXHOJIOTUH (HOBBIE
MPOU3BOJICTBEHHbIE  TEXHOJOTHUU;,  HEUPOTEXHOJOTUU U

UCKYCCTBEHHBIN MHTEIUIEKT; TEXHOJIOTHMH OEeCIpOBOIHON CBSI3U;
KOMIIOHEHTbl ~pPOOOTOTEXHUKHM UM CEHCOpHKA; KBAaHTOBbHIE
TEXHOJIOTMH; CUCTEMBI PACIIPENCICHHOIO PEECTPa; TEXHOJIOIUU
BUPTYaJIbHOU U JONOJHEHHOW PealbHOCTH)

NJI-2n0x1
YMmeeTB ciydae BbIOOpA MEXIy
NepCHeKTUBHBIMUMHHOBAIIMOHHBIMH u ycTapeBUIMMHU

MOJXOJaMU JIETKO BBIOMpAaTh HOBBIE HIEHM U METOAbI U
INPEIIPUHUMATh KOHKPETHBIENEHCTBUSA U1 TEeHEepalud U
peaiM3allud  MHHOBALIMOHHBIX HWAEHM TOIXOAOB, YMETh
aHaAJM3UPOBaTh, CUHTE3UPOBATh U OLEHUBATH MH(DOPMAITUIOISA
MIPUHSATUS PELICHUH U peaanu3alyy CBOUX JEHCTBUN

NJ1-2.1 uxl
VYMeeTHAXOIUTh CIIOCOOBI

KpCaTHBHEIC PEIICHUA
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nmporpaMma AUCHUILIHHBI

MpoOJEMBbI,AHAIM3UPOBATh HMX IUIFOCKI U MHUHYCBI, PHUCKH,
BBIOMPATh ONTUMAJILHOE PEIICHUE

WJ-2.2 uxl

YMeerpacno3HaBaTh HEMPOAYKTUBHBIE MEHTAIbHBIC MOJCIH H
CTEPEOTHUIIbl U OTKA3BIBATHCS OT HUX

NJI-3 nxl

Braneer HaBbIkaMy M3MEHEHHUS PEUICHUN MPU HAIMYUU HOBBIX
apryMEHTOB ~ WJW  TNPOM3ONICAINXU3MCHCHUH,  BJIAJICTh
TEXHOJIOTHSIMU  YNIPABJICHUSI TIOJIHBIM KU3HEHHBIM ITUKIIOM
JIaHHBIX

NJ1-3.1 uxl

BriameeTTeXHOMOTUSIMU TIPUHATHST PEIICHWH, OCHOBAHHBIX Ha
JAHHBIX (KyJbTypa M 3THKAa NPUHITHS PEHICHUH Ha OCHOBE
JIaHHBIX; BCTPaBaHUE MpoIlecca MPUHATUS PEIICHUH Ha OCHOBE
JAHHBIX B OW3HEC-TIPOIECCHl  OPTaHU3AlMH,  CUCTEMBI
ABTOMATHYECKOTO TIPUHATUS PEIICHWH, BKJIOYAs CHCTEMBI
HCKYCCTBEHHOI'O MHTEIIJIEKTA)

NJ1-3.2 uxl

Bnaneer meroaukamu obecrieueHus 0€30I1aCHOCTH JTAHHBIX

K -2

Criocoben pa3pabaTbIBaTh
nporpamMmbl Ha si3bike Python
JUISL UCTIOJIb30BaHUsI B cdepe
cBOel  TpodeccuoHaTbHON
JeSITeTbHOCTH

NJI- 112

3HaeT OCHOBHBIE IOHATHS s3bIKa MporpaMMmupoBanus Python,
METO/IbI OITMCAHUSI CTPYKTYP JAHHBIX M KJIACCHI 3a/1a4,
dbopMyIIMpyeMbIX U peraeMbix Ha Python

NJ1-21x2

YmMeeT pazpabateIiBaTh IpoOrpaMMBbI Ha s3b1ke Python,
MPUMEHSTh U3YYEHHbIE METOBI U CTPYKTYPhI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTHUEH pa3pabOTKH MPOrpaMm

NJI-31k2

BrnaneernaBeikamMu  pa3paOOTKHU, OTJIAJKH UM TECTHPOBAHUS
nporpaMM Ha si3eike Python nms ucnonszoBanus B cdepe cBoeit
poeCCHOHAIBHON e TEIhHOCTH

4. OBIAA TPYAOEMKOCTH JUCHUIIJINHBI

4.1. O6beM TUCHMIINHBI B 3a49€THBIX eIUHUIAX (BCero) 2

4.2. O0beM IMCUMILUIMHBI 10 BHAaM y4eOHOH padoThl (B 4acax)

KosuuecTBo yacoB (popmaodyyeHus)
Bun yueOHoit padoTbl R L
Bcero no B T.4. o cemecTpam
IVIAHY 4
KonraktHas paboTta oOyuaronmxcs ¢ 36 32
npernojiaBareseM B cooTBeTcTBUU ¢ YII
AyIUTOpHBIE 3aHSITHUS:
® JIEKIUH 18 18/18
® CEMMHAphl M IPAKTUYECKHUE 3aHSATHSI --- ---
e jabopaTopHble pabOoThl, MPAKTUKYMBI 18 18/18
CamocrosiTenbpHas pabora 36 36
@dopma TEeKyIEero KOHTPOJISI 3HAaHUN U Brimonnenune
KOHTPOJISI 71a00paTOPHBIX 33aHUH,
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

dopma

®-Paboyas nmporpaMma AUCHUILIHHBI

KosuuecTBo yacoB (popmaodyueHus)
Bun yueOHo# padoThI gArad
Bcero no B 1.4. mo cemecTpam
IVIAHY 4
CaMOCTOSITEIILHOU PadOThI: TECTUPOBAHUE, peleHue 3aaayq
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He
MeHee 2 BHIOB)
KypcoBast pabora ---
Bupl mpoMexyTouHOM aTTecTanuu (dK3aMeH, 3a4er
3a4er)
Bcero gacoB no aucouninge 72 12

B ciyyae HE0OXOAMMOCTH HMCIOJIb30BAaHUS B yYE€OHOM IIPOIIECCE YaCTHYHO/MCKIFOYUTEIHHO
JUCTAHIIMOHHBIX 00pA30BaTCIIBHBIX TEXHOJIOTWHA B TaOJMIe dYepe3 CJeml YKa3bIBaeTCs
KoruecTBO yacoB padotsl JIJIC ¢ oOyuarommucs Ass MpoBeIeHUs 3aHITUH B TUCTAHIIUOHHOM
dbopmare ¢ IPUMEHEHUEM DJIEKTPOHHOTO O0YyUECHHUSI.

4.3. Conepma}me AUCHUIIJINHDBI. Pacnpe)le.ne}me 4yacoB 110 T¢eMaM 1 BUJ1aM yqeﬁﬂoﬁ

padoThI:

®opma 00yueHus: _ ouyHas

Buabl yueOHbIX 3aHATHI

AyauTopHbIe = =
3aHATHS = S
- E 8 dopma
2 ]
Ha3Banue pa3neJioB u § 22 g % o 2 TeKYIIero
TeM 2 .| EE 2 2| ta o KOHTPOJIst
[=Te] =4 o
=| §3| 8% =8 = 3HAHMIA
g = o S e = 2 5
> = e a2 < > R I
= ¢ ® 5 c® X = 13
< = e = = S
5| 8 B 5 =
=EE|l r F| = 5
s 2]
1. S3bik Python.Tumsr 6 2 0 0 0 4 Pemenue 3amau
JTAaHHBIX.
Oco0eHHOCTUBBOIA/BEIBO/L
a.
2. JIuHeliHbIe aJrOPUTMBI. 8 2 0 2 0 4 Pemenne 3agau.
OcoOenHoctu JlaGoparopHas
MOAKTIOYCHUS U pabota 1
WCIIOJIb30BAaHMS MOIYJICH.
3.Pa3peTBnstomuecs 10 4 0 2 0 4 Pemienne  3amau.
IIPOLIECCHI. Y CIIOBHBIN JlaboparopHas
Omeparop. pabota 2
4. Iluxaudeckue 8 2 0 2 0 4 Pemienne  3amau.
anropuTMsbl. OnepaTopbl JlaGopaTopHas
IUKJIA. pabora 3
5. Pabora co cTrpokamu. 10 2 0 2 0 6 Pemenne  3amad.
JlaGopatopHas
pabora 4
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MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?GpaSOBaHHﬂ PO Dopma
yJ'ILHHOBCKI/II/I TOCYAapCTBEHHBIM YHUBEPCUTET
®-Paboyas nmporpaMma AUCHUILIHHBI

6. Koptexu, criucku 12 2 0 6 0 4 Pemenne  3amau.

CJI0BapH, MHOYKECTBA. JlaGopaTopHas

OnHOMEpHBIE MAaCCHBBI pabora 5

7. JIByMepHBIE MaCCUBBI 10 2 0 2 0 6 Pemenne  3amau.
JlaGopaTopHas
pabora 7

8. Pabota c daitnamu. 8 2 0 2 0 4 Pemenne 3apau.
JlaboparopHas
pabota 6

Htoro 72 18 0 18 0 36

5.COAEP/KAHME JUCHUJINHBI

Tema 1. SA3bik Python. Tumbl aanabix. Oco0eHHocTH BBOAA/BbIBOAA. ConepkaHue
Tembl.Python kak 00BEKTHO-OPHEHTHPOBAHHBIA $3bIK. Turbl naHHbIX. OcoOeHHOCTH. BBOj-
BBIBOJI BEJIMUMH pa3HbIX TUIIOB. [Ipeobpa3zoBanue TunoB. ®opmaTHbIil BBIBOA.

Tema 2. JIunelinbie aaroputMbl. OCO0EHHOCTH MOAKJIIOYEHUS W MCIOJIb30BaHUS MOAYJIeil.
Conepxanue TeMbl. Moayiu B si3bike Python. OcoOeHHOCTH MOAKIIOYEHUS] M UCIIOJIb30BAHUS.
3HakoMcTBO ¢ MojysieM math.CocraBneHne TMHEHHBIX AITOPUTMOB.

Tema 3.PasBerBiasiiolumecss mnpouecchl. YciaoBHbI  omepatop.CoaepkaHue  TEMBL.
PazBetBistommecs nporecchl. [Iporpammuas peanusanus cpencTBamu si3bika Python.

Tema 4. Hukiauveckne aaropurmbl. Oneparopsl nukiaa.Coaepxxanue temsl. Lluknnueckue
anropuTMel. Peannsanusi HUKIOB € ycloBUEM, ¢ MoBTopeHueM. Co3gaHue M HCIOJIb30BAHUE
MOJIb30BATEIBCKUX (DYHKIIUH.

Tema 5. PaGora co crpoxkamm.Coaepxkanue TeMbl. CTpokoBble BelMUUHBL. OCOOEHHOCTH
peanuzanuu U padoTsl ¢ HUMU. OCHOBHBIE METOBI PAOOTHI CO CTPOKAMHU.

Tema 6. Koprexku, cnucku cjoBapu, MHoOxkecTBa. OnHomepHble MaccuBbl. CojnepikaHue
tembl. Komnekuuu si3pika Python. Koprexw, crnmcku, crnoBapu, MHOXkecTBa. OCOOCHHOCTH H
peanu3zarusi. OcoOOEHHOCTH PabOThI C OJJHOMEPHBIMU MacCHBaMH CpeICTBaMHU si3bika Python.
Tema 7. JIBymepHblie MmaccuBbl. Conepxxanue Tembl. [[BymepHble MaccuBbl. OCOOEHHOCTH U
peanuzanus o0paboTKH.

Tema 8. Pa6ora ¢ ¢aitmamu.Coznepxanue Tembl. TekcToBbie (aiinbl B si3bike Python. TIpumepsr
paboTHI ¢ paitnaMu.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSTUAM

Jannslit Bug paboTel He ipeaycMoTper YII.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. Jluneiinble ajaroputmbl. Oco0eHHOCTH NOAKJIIYEHHS W HCHOJIb30BAHUS
MOJYJICH.
Jlabopamopnas paboma: «Jlunetinvie npoecpammoly.

[enb paboOTHI: MOTYYUTH HABBIKH BBOJUTH U BHIBOJUTH JaHHBIE, CO3/1aBaTh MEpEMEHHBIC
Y BBITIOJIHATH apu(PMETHIECKUE OTIePAIIUH.

Metoaudeckue yka3zaHusl: OOpaTUTh BHHMaHHWE HA BO3MOXHOCTH MOJKIIOUEHUS
MaTeMaTHUeCKuX QyHKIMIA u3 Moy st math.
Tema 3.PasBeTBisonmuecs npouecchbl. Y CJI0OBHBIN onepartop.
Jlabopamopnas paboma: «Pazeemenaiowuecs npoyeccniy.

[lenp pabOTHI: MOTYYUTHh HABBIK PAaOOTHI C YCIOBHBIMHU OrepaTopamu Ha si3bike Python..
PaGoTa cocTouT u3 AByX 3a/1aHUI.
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

Mertoanyeckne yKa3aHus: OOpaTHTh BHHMMaHHE Ha OCOOEHHOCTH WCIIOJIb30BaHUS
YCIIOBHOTO OIEPaTopa B sA3BIKE.

Tema 4. Hukaudeckue aaroputmbl. OnepaTopsbl HUKJIA.
Jlabopamopnas paboma: « Opeanusayusi YuKio8y.

Llens paboTHI: MONYYUTh HABBIK HMCIOJB30BAaHMS ONEPATOPOB IMKIAHA s3bike Python.
PaboTa cocraBiena u3 Tpéx 3agaHui.

Mertoanyeckue ykazanus: OOpaTuTh BHHMaHHE Ha OCOOEHHOCTH IMKJIA C YCJIOBHEM.
V nenuTh BHUMaHUE U3YUYCHUIO MOIyJIs random.

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

Llens paboThI: U3yYHTH BOBMOXKHOCTH si3bika Python amst paboTsl co cTpokamu.

MeTtoauyecke yKazaHUs: U3y4UTh METOABI JUIsl pabOThl CO CTPOKOBBIMU BETUYMHAMU,
UCII0JIb30BaHUE CPE30B.

Tema 6. Kopre:ku, CIUCKH CJI0BAPH, MHOKeCTBA. OJTHOMEPHbIE MACCUBBI.
Jlabopamopnas paboma ons svinonnenus ha Python: «Oonomepnvie maccuewiy.

Llenp paboThl: [aTh CTyJEHTaM TMPAKTUYECKUH HABBIK B HAMHCAHUU MPOrpaMM
00pabOTKH OJHOMEpPHBIX MAaCCHBOB: IIOMCK MaKCUMyMOB ¥ MHHHMYMOB, COpPTHpPOBKA
cpeactBamu Python.

Meroandeckue yka3zaHUs: BBINOJIHUTH 3aaHue O€3 HMCIOJb30BaHUS MOJYyJEeH Nnumpy,
array, oopaTuTh BHUMaHHE Ha UCTIOJIb30BaHUE JIAIMO1a-(DyHKIIUH.

Tema 7. IByMepHbIe MACCHBBI.
Jlabopamopnas paboma ons evinoanenus na Python. «/[eymepnoie maccusvt u pynxyuuy.

Ilenp paboTHI: JaTh CTyJIEHTAM NPAKTHYCCKHA HABBIK B HAMMCAHUU IPOrPaMM
00pabOTKUIBYMEPHBIX MACCHBOB C UCIOJIb30BaHUEM (YHKIUH.

Mertoanyeckre yKa3zaHUs: OOpaTHTh BHUMaHHME Ha OCOOCHHOCTH WHHIIMAIH3ALUU
MacCHBa C MOMOIIBIO BIIOKEHHBIX CIIHCKOB. BO3MOXHO KCIONIb30BaTh (DYHKIIMU MOIYJIsE NUMPY.
Tema 8. Pa6ora ¢ paitiamu.

Jlabopamopnas paboma ons evinonnenus Ha Python:«@aiinery.

Ilenp paboOTHI: JaTh CTyJEHTAM IPAKTUYCCKUI HABBIK B HAINWCAHWH TPOTPaAMM, B
KOTOPBIX BBITOTHSIOTCS OMEPaIMy ¢ TEKCTOBBIMU (haiilaMu — UTEHUE, 3aMHCh.

Mertoanyeckre ykazaHusi: OoOpaTWTh BHUMaHWE Ha YKa3aHWe NyTH K (aiimam, ¢
KOTOPBIMHU MIPEICTOUT PaboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jlannslit Bug paboTsl He peaycMoTper YII.
9. NEPEYEHbDb BOITPOCOB K 3AYETY

[TepemenHble U 6a30BbIe TUIIBI JaHHBIX A3bIka Python.

Apudmerndeckue oneparuu. OnepaTop NprCcBauBaHUsL.

Broa/BeiBos. OcobenHocTr peanm3anui. @opMaTHBIN BBIBOI.

Oco0eHHOCTH OJKITIOUEHHS U UCTIOIb30BaHus Moayieit B Python.

Onepanyy OTHOIIEHUS U JIOTHUECKUE OTIepaIiu.

VYcnoBHbli onepaTop. OCOOEHHOCTH UCTIONb30BAHUS

[{uKIIBl ¢ yCTTOBHEM W 3aJIaHHBIM YHCJIOM TTOBTOpeHM. Peanm3anus ukios B Python.
@®ynkuuu B s3b1ke Python. Coznanue noiabp30BaTenbCKUX QYHKIUN U MOTYJIEH.
Ctpoku u cuMBOIIBI B si3bIke Python, criocoOb! 3aanust ¥ BEIBO/Ia CTPOKH.

10 OcHoBHBIE GYHKIMU AJIs1 pabOTHI CO CTPOKAMHU.

11. Konnekuuu s3bika Python. Criicku. Oco6eHHOCTH paboThI CO CTUCKaMH.

©CoNoR~WNE
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®-Paboyas nmporpaMma AUCHUILIHHBI

12. Komnekuuu si3pika Python. MuoxxectBa. [Ipumeps! paboThl ¢ MHOKECTBAMH.
13. Komnekmuu si3p1ka Python. CrioBapu. [Ipumepsr.
14. Komnekuuu si3pika Python. Koprexu. [Ipumeps! ucronb3oBaHusl.

15. Maccusl. CriocoObI 3aaHust 1 00paboTKu MaccuBoB B Python.

16. TexcroBsie daitnbl. OCHOBHBIC (PYHKIINH.

10. CAMOCTOSATEJIBHAS PABOTA OBYUYAIOIUXCSA

®dopma 00yueHHs:0uHas

Ha3Banmue pa3neson Bun O0bem ®opma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThI yacax

Tema 1.53p1k Python. Tumsr | [IpopaboTka yueGHOTO 4 [IpoBepka gqomariHero

JTAHHBIX. OcobeHHocTH | MaTepuana, peneHne 3aJaHus, 3a4eT.

BBO/1a/BBIBO/IA. 3aj1a4, MOJArOTOBKA K
c/aye 3ayera.

Tema 2.JIunelinbie anroputMmsl. | [IpopaboTka yue6HOTO 4 [IpoBepka gomMariHero

Oco0OeHHOCTH  TOJKIIOYEHHS | MaTepuaa, peleHue 3aJ]aHus, IPOBEPKa

UUCIIONb30BaHUS MOTYJICH. 3aj1a4, MOATOTOBKA K nabopaTopHOii paboTHI,
ciave 1abopaToOpHOi 3ay4er.
paboThI, MOJITOTOBKA K
c/1aye 3auera.

Tema3.Pa3BerBusitonuecs [TpopaboTka yueOHOTO 4 [IpoBepka nqoMarnrHero

HPOIIECCHI. VYcioBHBIN | MaTepuana, pereHue 3aJJaHus, IpOBEpKa

orepaTop. 3aJa4, MOJIrOTOBKA K nabopaTopHOI paboTHI,
cave 1ab0opaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

4. lIuxmvecKue airopuTMBbl. [IpopaboTka yueGHOTO 4 [Ipoepka gomaniHero

OmnepaTopbl IUKJIIA. MmarepHaia, peleHue 3aJJaHus, IpPOBEpKa
3aJa4, MOJITOTOBKA K nabopaTopHOi paboTHI,
caye 1abopaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

5. Pabota co ctpokamu. [IpopaboTka yueGHOTO 6 [TpoBepka gqomarinero
MmarepHaia, peleHue 3aJJaHus, IpOBEpKa
3a/1a4, OJIT0OTOBKA K nabopaTopHOi paboTHI,
caye 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

6. Koptexwu, criucku cnoBapu, | [IpopaboTka yue6HOTO 4 [IpoBepka goManiHero

MHOXecTBa. OJTHOMEpHBIE MarepHaia, peleHue 3aJjaHus, IpPOBEpKa

MacCCHBBI 3aja4, MOJArOTOBKA K nabopaTopHOil paboThI,
cage 1abopaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
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MI/IHHCTepCTBOVHayKI/I M BBICIIETO ?GpaSOBaHHﬂ PO Dopma
YV IbsITHOBCKUI TOCYAapCTBEHHBIM YHUBEPCUTET
®-Paboyas nmporpaMma AUCHUILIHHBI
Ha3zBanmue pa3aesioB Bun O0bem dopma KOHTPOJIA
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax
clade 3ayera.

7. JIByMEpHBIC MaCCHUBBI [TpopaboTka yue6HOTO 6 [IpoBepka gqomariHero
Marepuaa, pereHue 3a/laHusl, IPOBEPKa
3aja4, MOJIrOTOBKA K nabopaTtopHOil paboTHI,
caaue J1abopaTopHOMA 3auer.
paboThl, HOArOTOBKA K
claye 3ayera.

8. Pabota c daitmamu. [TpopaboTka yue6HOTO 4 [IpoBepka gqomariHero
Marepuaa, pereHue 3a/laHusl, IPOBEPKa
3aja4, MOJIFOTOBKA K nabopaTopHOil paboTHI,
caade JJabopaTopHOMA 3auer.
paboThl, TOATOTOBKA K
clave 3ayera.

11. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE

JUCHUIINHBI

a) Cniucok peKoMeHayeMol JIuTepaTypbl

OCHOBHaA

1. 3naromonwsckuit J[.M., OcHoOBBl mporpammupoBaHusi Ha s3bike Python: ydeOHuk /

3natomonbekuit J[. M. - M. : JIMK IlIpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

®enopos, . FO. [IporpammupoBanue Ha si3bIKE BBICOKOTO ypoBHS Python : yueGHOe

nocobue ms By3oB/ JI. FO. denopoB. — 5-e u3n., mepepab. u jgom. — Mocksa :
WznatenberBo FOpaiit, 2023. — 227 ¢. — (Boicmee obpazosanue). — ISBN 978-5-534-
17323-9. — Texkct : anektponHblil // OOpa3oBatensHas miatdopma FOpaiit [caiit]. —

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

AOMOJTHUTECJIbHAsA

1. Jlywyano Pamanwro, Python. K Bepmmnam macrepctBa/ Jlygyano Pamanbo - M. : JIMK

ITpecc, 2016. - 768 c. - [ISBN 978-5-97060-384-0 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

. Makkunmu VY., Python u ananu3 nanneix / ¥Yac Makkunnu - M. : JIMK Ilpecc, 2015. -
482 c. - ISBN 978-5-97060-315-4 - Pexum JOCTyTa:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToanuyeckas (pazpadorannast HITP, peasuszyrommuvu OITOIT BO)
1. Meronuyeckue ykazaHUS AJII CaMOCTOSITENBHON PabOTHI CTYJAEHTOB IO AMCIHUILTAHE

«OcHOBbI TporpamMMmupoBanusi Ha Python» a1 cTyneHTOB Bcex HalpaBlI€HUH U
cnernmansHocteit He UT npodwuns / U. A. Tlepuesa, 0. I'. CaBunos, 1. A. CaHHHUKOB. -
VapsHoBek Ynl'V, 2022. - 69 c. - Heonyb6nukoBanubiii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET P
®-Paboyas nmporpaMma AUCHUILIHHBI
CornacoBaHo:
Cnemuanucr seayumii OOIT / Bo6posa H.A. / @Z
Jlo/DKHOCTB COTPY/IHHKA Hay4HOI OMOIMOTeKN [)5(0) HOIIHHCV jara

0)IIporpammHoe o0ecrieyueHue

Jlis  oOpaszoBarenbHOrO Ipolecca CTYISHTY Heobxomumo pabouee wmecto ¢ IIK ¢
YCTAHOBJICHHBIM ~ CIICAYIOIIMM TMPOrpaMMHBIM obOecriedeHueM: ormeparuonnas cpeaa OC
Windows/Linux; MS Office cucrems! nporpamMmmupoBanus Ha si3bike, Python3.

B) I[Ipodeccunonanibubie 0a3b1 JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBbI:

1.1. Hudposoii o6pazoBarenbHbIi pecypc IPRsmart : amekrpoHHO-OnOMoTeYHas cucTteMa :
caitr / OOO Kommanus «Ai [Tu Ap Menuay. - Caparos, [2023]. — URL.: http://www.iprbookshop.ru.
— PexxuMm poctyna: [uist 3aperucTpup. noJjib3oBaTeseld. - TeKCT : 2IeKTPOHHBIM.

1.2. O6pasopatensuas miathopma FOPAWT : oGpasoBaTenbHBIl pecypc, JMeKTpOHHas
oubamoTeka : caiit / OO0 DnekTponHOe H3maTenbeTBO «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum ocTyma: 1uist 3aperucTpup. nosb3oBaTeseil. - TeKCT : AIeKTPOHHBI.

1.3. baza mannbix «DnektpoHHas Oubnmoreka Texumueckoro BY3a (ObC «KoncynbraHT
CTYACHTa») : SJEeKTpOHHO-OMOnmmoreynas cucrema : caiit / OOO «llomutexpecype». — MockBa,
[2023]. — URL.: https://www.studentlibrary.ru/cgi-bin/mb4x. — Peskxum moctyma: sl 3aperucTpHp.
OJIb30BaTeNnel. — TEKCT : 3IIEKTPOHHBIM.

1.4. KoncynpTaHt Bpada. DJICKTpOHHAS METUIIMHCKas OMOIMOTeKa : 0a3a MaHHBIX : CAWT /
OOO «Beicmas mIKOJa OpraHU3allMd W YOPaBJICHUS — 3/paBOOXpaHeHHEM-KOMIIeKCHBIH
MEIUIMHCKUN KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTYTIA: JIJIs1 3aPETUCTPUp. Mojb30oBaTeieil. — TEeKCT : AJeKTPOHHBIH.

1.5. bonpmas MeaummHCKass OUONMMOTEKa : DIEKTPOHHO-OMOIMOTEYHAsi cUCTeMa : CauT /
00O «byxkam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryma:
TSl 3apETUCTPUP. MOJIb30BaTene. — TeKCT : 371eKTPOHHBIH.

1.6. OBC Jlanb : snekrpoHHO-O0ubmMoreunas cucrema : caiit / OO0 DBC «Jlanpy. — CaHKT-
IMetepOypr, [2023]. — URL: https://e.lanbook.com. — Pexwum mgocTyma: i 3aperdCTPHP.
oJIb30BaTeNnei. — TEKCT : 3IEKTPOHHBIM.

1.7. 3BC Znanium.com : 3neKTpoHHO-OnbHnoTeuHas cucrema : cat / OO0 «3HaHUym». -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum gocTyna : i 3aperucTpUp. Moab30BaTeei.
- TekcT : 3NMeKTPOHHBIN.

2. Koncyasrantllaroc [DnexTpoHHBIN pecypc]|: crmpaBouyHas mpaBoBas cuctema. / OO0
«Koncynbrant Ilmoc» - OnextpoH. naH. - Mocksa : Koncynsrantlnroc, [2023].

3. ba3bl JaHHBIX NEPHOAUYECKUX M3TAHMIL:

3.1. eLIBRARY.RU: nayunas osnexkrtponHass Oubmuoreka : cadt / OOO «Hayunas
DnektponHas bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna @ mis
aBTOPH3. NOJIb30BaTeNEd. — TEKCT : 3JIEKTPOHHBIN

3.2. DnektponHas Oubmmoreka «M3marenmsckoro aoma «I'pedennukoB» (Grebinnikon) :
anekTpoHHas oubnmoreka / OO0 UJI «I'pebennukon». — Mocksa, [2023]. — URL.: https://id2.action-
media.ru/Personal/Products. — Pexwum mocTyma : JUis aBTOpM3. IMOJb30oBareie. — TeKCT
3JIEKTPOHHBIN.

4. @DenepajabHas rocyrapcrBeHHas wuHdopManuoHHasi cucrema «HamuoHanabHas
3JIeKTPOHHAs1 OUOJIHOTEKA» : AIeKTpoHHAs Onbmmoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexxum moctyna : i monbp3oBaTeneil HaydHoW OmOnmmoreku. — Tekcr :
3JIEKTPOHHBIN.

5. Poccwuiickoe obOpazoBanue : denepanpHbii optan / yupeaurenb OTAY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2IeKTPOHHBIIA.

6. JdnexTponHasi omdamoreyHasi cucrema Yal'yV : moayns «OneKTpoHHas OHOIMOTEKa»
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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

ABUC Mera-ITPO / OO0 «Jlata Dkcmpecc». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JIOCTYTIA ; JUTsI TOJIb30BaTeIel HaydyHOU OMOIMOTeKH. — TEKCT : AJIEKTPOHHBIN.

CornacoBaHo: / ) 47
WNmxenep Beaymmii /| Hlypenko 10.B. | M et /
TomknocTs cotpyauuka YUTT ®UO Oﬂoﬂ""% nata

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
JUCHUIIVINHBI:

AynuTopun A BBIIOJHEHHUS JIaOOPATOPHBIX padOT M MPAKTUKYMOB, Ul IPOBEAECHUS
TEKYIIEro KOHTPOJIS U IPOMEXYTOYHOM aTTECTallUu.

AyauTOpUH YKOMILIEKTOBAHBI ~CIEIUATU3UPOBAHHON MeOenblo, y4eOHOH TOCKOM.
[ToMemieHust UIsI CaMOCTOATENBbHON pabOTHI OCHAILICHBl KOMIIBIOTEPHOM TEXHHUKOM C
BO3MOXKHOCTBIO MOJKIIIOUYEHUsI K ceTu «/HTepHEeT» M obecneueHHeM JA0CTyla K 3JIEKTPOHHOMH
MHPPOMALMOHHO-00pa30BaTENBHON Cpele, AIIEKTPOHHO-OnOimoreynoil cucreme. Ilepedens
000pyI0BaHUs, HCIOJIB3YEeMOI0 B Yy4eOHOM IIpolecce, YyKa3blBaeTCsi B COOTBETCTBUHU CO
CBEJICHUSIMH O MaTepHAIbHO-TEXHUYECKOM OOECIIEYCHNH M OCHAIIEHHOCTH 00pa30BaTEIBHOTO
npolecca, pa3MelleHHbIMH Ha oduuuansHoM caiite Yal'V B pasnene «CsenenHus o0
00pa30BaTeNbHON OpraHu3alum.

13. CHIEHUAJIBHBIE YCJIOBUA [JIS1 OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS
B cinyyae HeoOXoguMmocTH, oOydaroLMMcs M3 4YMCIa JIML C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0POBbsl (IO 3asBJICHUIO OOYYaroOIIErocsi) MOTYT NpeAaraThCsl OJHU W3
CIIEAYIOUIMX BapUaHTOB BOCHPHUATHS HH(POPMALMM C YYEeTOM MX HWHAMBUIYaIbHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— JUIs JIMLL ¢ HApYIIEHUSIMU 3pEHMs: B Te4aTHO (hopMe yBeIHMUeHHBIM pU(TOM; B hopme
AIIEKTPOHHOIO JIOKyMeHTa; B (opme ayauodaiina (mepeBos ydueOHBIX MaTepuaioB B
aynuodopMmart); B medaTHoW ¢opme Ha s3bike bpaiins; MHAMBHIyalbHBIE KOHCYJIbTALUU C
NpUBJICYCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIyIIbHBIC 33aHUsI M KOHCYJIbTAIINH;

- JAus8 JUI ¢ HapyLWIeHWsMM cllyXa: B Ie4aTHoW ¢opme; B (opMme 3JIEKTPOHHOTO
JOKYMEHTa; BUZeOMAaTepPHalIbl C CYOTUTPAaMH; MHINBUAYAIbHBIE KOHCYJIBTAIIMH C TIPUBIICUCHHEM
CYPZIONepEeBOJUNKA; MHANBUYaIbHbIE 3aJaHUSI U KOHCYJIbTAlUH;

— Ui JIAI C HapyUICHUSMH OTIOPHO-IIBUTATENBHOTO araparta: B IMe4aTHOW (opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaiiina; WHIMBUAYyAIbHBIC 33JaHUS W
KOHCYJIbTaINH;

B city4ae HEO0OXOIUMOCTH HCIOJIb30BaAHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKIIIOYUTEIbHO  JTUCTAHLMOHHBIX  00pa30BaTeNbHbIX  TEXHOJOI'MHA,0praHu3alus
pab6otel [IIIC ¢ oOyuaromumucsa ¢ OB3 u MHBanuaaMu OperycMaTpUBAETCSl B AJIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENbHOM Cpefe C YYeTOM UX HHIUBUAYAIbHBIX NCHUXO(DU3MUECKUX
0COOEHHOCTEH.

PazpaboTunk
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