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MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

1. HEJIN U 3AJJAYU OCBOEHUA JUCHUIIJINHBI:
B nucuunuyze u3y4aroTcs OCHOBHBIE IPUHLUIIBI Pa0OThI C 00bEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TIporpamMmupoBanust Python, OuOimorexku craHmapTHBIX MOJIYJEH S3bIKa, METOJBI
IIPOrPaMMUPOBAHUA U OTJIAAKHU MPUIO0KEHUM, TPUTOIHBIX U1 IPUMEHEHHUS.

Heas mucuumianHbl - (OPMHPOBAHHWE Yy CTYACHTOB HABBIKOB, COOTBETCTBYIOUIMX BHIAM
npoeCCHOHATIBHON J1€ATENbHOCTH, HEOOXOAUMBIX JJIsl pelleHus] NMpo(ecCHOHAIBHBIX 3a/1ad C
UCTIOJIb30BaHUEM S3bIKa MporpaMMupoBanus Python.

3agaya JOUCHUIUIMHBI — NOPUOOpETEeHUE CTYIACHTaMHU HEOOXOJUMBIX 3HAaHUH O 0a30BbIX
KOHIENIUAX TporpamMmmupoBanus Ha Python, obnacTsx ero NmMpUMEHHMMOCTH, KOHCTPYKIIHSIX
a3bika Python u TexHonoruu pazpabotku mporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Hucuunnuna «OcHOBBI mporpammupoBanus Ha Python» m3ydaercs B 4 cemectpe u
OTHOCUTCSL K 00s3aTesnibHOM wactu aucuuiinH Onoka b1.0.10 HampaBiieHus HOJATOTOBKU
38.03.02 Menemxkment. ucuurnnHa (HOpMUPYET MPAKTUYECKUE HABBIKM MCIIOJIIB30BAHUS B
pohecCuOHANBHOM e TEIbHOCTH COBPEMEHHBIX KOHLENIUN 1 METOA0B IIPOIPaMMUPOBAHUS.

3. TIEPEYEHD IIVIAHUPYEMBbBIX PE3YJIBTATOB OBYUYEHUS 11O
NUCHUILIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH
PE3YJIbTATAMHU OCBOEHUS OCHOBHOM
MPO®ECCHUOHAJBHOMN OBPA3OBATEJIBHOM [TPOT'PAMMBI

Koa n nHaumenoBanue
peanu3syeMoil KOMIleTeH U

IlepeyeHb MUIaHUPYEMBbIX Pe3yJIbTATOB 00y4eHHS 110
AUCHHILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMM
JOCTHKeHHSI KOMIIETEeHIIN I

K -1
Crocoben HCIOJIB30BaTh
NHHOBAIIMOHHBIC HpOI[}IKTI)I nu
TEXHOJIOTUH, aHAIU3HPOBATH

JaHHBIC U ITPUMCHSATH METO/IbI
HCKYCCTBCHHOI'O MHTCJIJICKTA

NJI-1mx1
3HaeT MEeTOJbl MPUMEHEHHUS CKBO3HBIX IU(MPOBBIX TEXHOIOTHIA,
METO/JBl M TEXHOJOTUU cOOpa, CTPYKTYPHUPOBAHHS, aHaIU3a

JAQHHBIX Uil TIOCTPOEHUS HOBBIX OPraHU3alHUOHHBIX U
YIpaBICHUYECKUX MOJIENEH, MPOAYKTOB M CEPBHCOB

N-1.1ux1

3HaeT OCHOBHBIE CKBO3HBIC TEXHOJIOTHH (HOBBIE
MPOU3BOJCTBEHHbIE  TEXHOJOTHMU;  HEUPOTEXHOJOTHH U

HCKYCCTBEHHBIM MHTEJUICKT; TEXHOJOTUN OECTIPOBOHON CBSI3M;
KOMIIOHEHTBI ~POOOTOTEXHUKH U CEHCOPUKA; KBAaHTOBBIE
TEXHOJIOTHH; CUCTEMBI PACIIPEAECICHHOTO PEECTPa; TEXHOJIOTUU
BUPTYaJIbHOU U JOTIOJTHEHHOM pearbHOCTH)
NJI-2n0x1

YMeer B ciaywyae BeIOOpa  MeXAy
VHHOBAIlMOHHBIMA M yCTapeBIIUMHM  MOAXOAAaMHU  JIETKO
BBIOMpaTh HOBBIE HJAEM M METOJAbl W NPEIINPUHUMATH
KOHKPETHbIE JIEUCTBUS JJIsI TE€HEepauuu M peanu3auu
VHHOBALMOHHBIX M€ M IOAXOJ0B, YMETh aHAJIU3UPOBATh,
CHHTE3UPOBATh W OILCHUBATh HMH(POPMAIMIO JJISI TPUHSTHSI
PELIEHNUI U peaIn3alii CBOUX JAEHCTBUI

Na-2.1 uxl

YMeeT HaxoauTh KPEaTUBHBIE CHOCOOBI pEIIeHHs] MPOOJIEMBI,

MNEPCICKTUBHBIMU
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AHATM3UPOBATh WX IUTIOCBI M MHUHYCHI, PUCKH, BBIOMPATH
ONTUMAJIBHOE PEIICHUE

WJ-2.2 uxl

YMeer pacnio3HaBaTh HEMPOAYKTHBHBIE MEHTAIbHBIC MOJACIIH H
CTEPEOTHUIIbl U OTKA3BIBATHCS OT HUX

NJI-3 uxl

Braneer HaBbIkaMy U3MEHEHHUS PEUICHUN MPU HAIMYUU HOBBIX
apryMEHTOB WJIM  TPOM3OIICAIINX HM3MEHCHHW, BJIAJCTh
TEXHOJIOTHSIMU  YNIPABJICHUSI TIOJIHBIM KU3HEHHBIM ITUKIIOM
JIaHHBIX

WJ-3.1 uxl

Brageer TeXHOJOTHSIMU TIPUHSATHS pEIICHUN, OCHOBAaHHBIX Ha
JAHHBIX (KyJbTypa M 3THKAa NPUHITHS PEHICHUH Ha OCHOBE
JIAHHBIX; BCTparBaHUE MpoIiecca MPUHATHUS PEIICHUI Ha OCHOBE
JAHHBIX B OW3HEC-TIPOIECCHl  OPTaHU3AlMH,  CUCTEMBI
ABTOMATHYECKOTO TIPUHATUS PEIICHWH, BKJIOYAs CHCTEMBI
HCKYCCTBEHHOI'O MHTEIIJIEKTA)

WUJ-3.2 uxl

Bnaneer meroaukamu obecrieueHus 0€30I1aCHOCTH JTAHHBIX

K -2

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

WJI-10x2

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

UJI-20x2

YmMeeT pazpabateIiBaTh IpoOrpaMMBbI Ha s3b1ke Python,
MIPUMEHSATH U3yUYEHHBIE METOJIbI U CTPYKTYPbI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEH pa3pabOTKH IPOrpaMm

WJI-30x2

Brnaneer waBbikamMu pa3paOOTKHM, OTJIAJKH M TECTHPOBAHUS
nporpaMM Ha si3eike Python s ucnonszoBanus B cdepe cBoeit
poeCCHOHAIBHON e TEIhHOCTH

4. OBIAA TPYAOEMKOCTbH JUCHUIIJINHBI

4.1. O0beM IMCHUIIMHBI B 3a4€THBIX eIMHULAX (Bcero) 2

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

KonuyectBo yacos (popma odyuenust)
Bup yueOHoit padoTbl E L
Bcero no B T1.4. mo cemecTpam
IUIAHY 4
KonraktHas paboTta oOyuaronmxcs ¢ 32 32
npenogasaresieM B cOOTBETCTBHH ¢ YII
AyZIUTOpPHBIE 3aHATHSL:
e JICKIIUU 16 16/16
® CEMHUHaphl U NPAKTUYECKUE 3AHATHUS --- -
e jabopaTopHble pabOoThl, IPAKTUKYMBI 16 16/16
CamocrosiTenbpHas pabora 40 40
dopma TEeKyIIEero KOHTPOJIsl 3HAHUW U Brinonnenue
KOHTPOJISI 71a00paTOPHBIX 33aHUH,
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KonuyectBo yacos (popma o0yuenust)

Bup y4yeoHoii padoTbl onan
Bcero no B 1.4. mo cemecTpam
TUIAHY 4
CaMOCTOSITEIIbHOW pabOThI: TECTUPOBAHHE, penieHue 3aaa4y
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He
MeHee 2 BHIOB)
KypcoBast pabora -—-
Buipl mpoMexyTOUHOM aTTecTaluu (3K3aMeH, 3a4yer
3a4er)
Bcero yacos o gucnuIninge 72 72

B cnyuae HEoOXOQMMOCTH HCIIOJIB30BAaHHUA B YYEOHOM MPOLECCE YAaCTUYHO/MCKIIFOUUTEIBHO
JUCTAHIIMOHHBIX 00pA30BaTCIIBHBIX TEXHOJIOTWHA B TaOJMIe dYepe3 CJell YKa3bIBaeTCs
KoruecTBO yacoB padotsl JIJIC ¢ oOyuaromumucs Ass MPOBEIeHUS 3aHITUN B JUCTAHIIMOHHOM

dbopmare ¢ IPUMEHEHHUEM DJICKTPOHHOTO O0YyUECHHUSI.

KoumnuectBo yacoB (popma o0yueHnust)
0YHO-3204HAasl

Bin yueonoi padorst Bcero no B T1.4. no cemecTpam
IVIAHY 4

KonTakTHas pabota oOydaromuxcs ¢ 16 16
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyIUTOpPHBIE 3aHATHSL: 16 16

® JIEKIUH 8 8

® CEMHUHAphl U MPAKTUUYECKUE 3aHATHUS --- ---

e jabopaTtopHble padOThl, IPAKTUKYMBI 8 8
CamocrosiTenbHas pabora 56 56
dopma TEeKyIIEero KOHTPOJIS 3HAHUW U Brinosninenue Brimonnenue
KOHTPOJIA 71a00paTOPHBIX | JTa0OPATOPHBIX 3aTaAHHA,
CaMOCTOSITEIIbHON pabOThI: TECTUPOBAHHUE, 3aJIaHUH, perieHue 3aaaq
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He pelieHue
MeHee 2 BHIOB) 3aja4
Kypconas pabora --- -
Bunel npoMexyTOUHOM aTTecTanuu (9K3aMeH, 3auer 3auer
3a4er)
Bceero yacoB no nucuuIuivHe 72 72

4.3. Coaep:xanmne TUCUMILIMHBI. Pacnipenesenue 4acoB mo remaM U BUJAaM y4eOHOi

padoThI:
®opma 00yueHHsl _ ouyHast

Buabl yueOHbIX 3aHATHH

dopma

=

HazBanue pasgenos u 5
Tem 2 AyIHMTOpHBIE “E‘ % E
3aHATHA =as=e

TeKyIlero
KOHTPOJIfA
3HAHUH

ATeJ

bHas
nafin
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1. A3p1k Python. Tumbr 6 2 0 0 0 4 Pemenue 3agau
Ja"HbIx. OcoOeHHOCTH
BBOJa/BBIBOIA.
2. JInHeWHbIE aNrOPUTMBI. 8 2 0 2 0 4 Pemenne 3agau.
OcoOenHoctu JlaGopaTopHas
HNOJKJIIOUEHUST U pabora 1
WCITOJIH30BAaHUS MOJTYJICH.
3.Pa3BeTBIIgIONINECS 10 2 0 2 0 6 Pemenne  3apau.
MPOIIECChl. Y CIIOBHBIN JlaGopaTopHas
Omeparop. pabora 2
4. [luknuyeckue 8 2 0 2 0 4 Pemmiennie  3amad.
anropuTmbl. OnepaTopbl JlabopaTopHas
[UKJIA. pabora 3
5. Pabota co cTpokamu. 10 2 0 2 0 6 Pemenne  3amau.
JlaGopaTopHas
pabora 4
6. Koptexu, ciucku 12 2 0 4 0 6 Pemmrennie  3amau.
CJIOBapy, MHOECTBA. JlabopaTopHas
OHOMEpPHBIE MACCUBBI pabora 5
7. IByMEpHBIE MaCCHUBBI 10 2 0 2 0 6 Pewenne  3amau.
JlaboparopHas
pabora 7
8. Pabora ¢ (aitnamu. 8 2 0 2 0 4 Pemenne  3amau.
JlaGopatopHas
pabora 6
Hroro 72 16 0 16 0 40
dopma 00y4yeHHsI __ OYHO-3a0YHAs
Buabl yueOHbIX 3aHATHIH
AyauTOpHBIE = 5
3aHATHS = S
- _ E 8 dopma
o &R
Ha3Banue pasjaesioB u 5 22 2 % o s TeKyILlero
TEM 2 .| EE 2 2| £i = KOHTPOJIsSA
[="le} = o
=S| 22| g2g =& = 3HAHHUI
= = o E o = @ g
= [SEENEN S S = = (=]
9 ¢ & s ¥ = 5
= s = &< = 3
25| = & = S
&R =
E=z| R = !
s = o
(<]
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1. S3p1k Python. Tumsr 6 1 0 0 0 5 Pemenue 3anau

naHHbIX. OcOOEHHOCTH

BBOJIa/BBIBOJIA.

2. JInHeHbIE aNrOPUTMBI. 8 1 0 1 0 6 Pemenune 3agau.

OcobGeHHOCTH JlaGopaTopHas

HOJKIIIOUYEHUS U pabora 1

MCIOJIb30BaHUsL MOJTyJICH.

3.Pa3BetBisitonuecs 10 1 0 1 0 8 Pemienne  3amau.

MPOLECCHI. Y CJIOBHBIN JlaGopaTopHas

oreparop. pabora 2

4. [luknuyeckue 8 1 0 1 0 6 Pemenne 3amaud.

anropuTmsel. OnepaTopbl JlabopaTopHas

[UKJIA. pabora 3

5. Pabota co cTpokamu. 10 1 0 1 0 8 Pemenne  3amau.
JlaGopaTopHas
pabora 4

6. KopTexu, ciucku 12 1 0 2 0 9 Pemmrennie  3amad.

CJI0Bapu, MHOKECTBA. JlabopaTopHas

OpnHOMepHbBIE MAaCCHBBI pabora 5

7. AByMepHBIC MaCCHUBBI 10 1 0 1 0 8 Pemenne  3amau.
JlaGopaTopHas
pabora 7

8. Pabora ¢ aitnamu. 8 1 0 1 0 6 Pemenue 3apau.
JlaboparopHas
pabora 6

Hroro 72 8 0 8 0 56

5.COAEP KAHME JUCHUJINHBI

Tema 1. fA3pik Python. Tunsl nannbix. OcodenHocTn BBoAa/BbIBOAA. Co/epKaHUE TEMBI.
Python kak 0OBEKTHO-OPHMEHTHUPOBaHHBIM s3bIK. Tumbl naHHBIX. OcobeHHOCcTH. BBoI-BRIBOA
BEJIMYMH pa3HbIX TUIOB. [IpeoOpa3zoBanue TunoB. @opMaTHbIi BHIBOA.

Tema 2. JIuneiinbie a1ropuTMbl. OCO0CHHOCTH NMOAKJIIOYCHHS W MCIOJIb30BaHUS MOAYJICH.
Conepxkannie TeMbl. Momynu B si3bike Python. OcoO0eHHOCTH MOKITIOUEHUS M UCIIOJIb30BAHUS.
3HakoMCTBO ¢ MojtysieM math. CocTaBieHre IMHEHHBIX allrTOPUTMOB.

Tema 3.PazBerBasiiomuecss mnpouecchbl. YcjaoBHbIH omeparop. CojaepkaHue TEMBI.
PazBetBistromuecs npoueccsl. [Iporpammuas peanusanus cpeacTsamu si3pika Python.

Tema 4. Hluknauueckue anroputmbl. Onepatopsl nukiaa. Conepxxanue Temsbl. [ukmudyeckue
aNropuTMel. Peannsanusi IUKIOB € ycloBUEM, ¢ MOBTOpeHHeM. Co3gaHMe M HCIOJIb30BAHUE
M0JIb30BATENBCKUX (PYHKIIUH.

Tema S. PaGora co crpokamu. Conepxkanue Tembl. CTpoKoBble BeNUYMHBL. OCOOEHHOCTH
peanu3anuu U paboTsl ¢ HUMU. OCHOBHBIE METO/Ibl pa0OTHI CO CTPOKAMHU.

Tema 6. Koprexu, cnucku cjioBapu, MHO:kecTBa. OnHoMepHble MaccuBbl. CopaepkaHue
tembl. Komnexnuu s3pika Python. Koprexu, cnucku, crnoBapu, MHOXkecTBa. OCOOEHHOCTH H
peanuzanus. OcoO0eHHOCTH pabOTHI C OJJHOMEPHBIMU MacCHBaMH cpeAcTBaMH si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Conepxxanue Tembl. [IBymepHble MaccuBbl. OCOOEHHOCTH U
peanu3anus 00pabOTKH.

Tema 8. Padora ¢ ¢paiinamu. Conepxkanue Temsl. TekcroBble (aiisl B si3pike Python. Ilpumepsr
paboThI ¢ paitnamu.
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6. TEMbI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATHAM

JauHbIit BUg paboThl HE IpeaycMoTpeH YII.

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 2. Jluneiinble aaroputMbl. Oco0eHHOCTH NOAKJIIYEHHS W HMCHOJIb30BAHUSA
MoOJYyJIeil.
Jlabopamopnas paboma: «JIunetinvie npocpammoly.

Lenb paboOThI: MOTYYUTH HABBIKK BBOJUTH U BHIBOJUTH JAaHHBIC, CO3/]aBaTh IEpEeMEHHbBIE
Y BBITIOJHATH apu(pMeTHIECKUE ONepaIi.

Metoauyeckue yka3zaHusi: OOpaTUTh BHHMaHHE Ha BO3MOXHOCTH MOJKIIIOUEHUS
MaTeMaTHYeCKuX (DYHKIMHA U3 MOyt math.

Tema 3.Pa3BeTBJisilomuecsi Nnpouecchl. Y CJIOBHbIN onepartop.
Jlabopamopnas paboma: «Pazeemensaiowuecs npoyeccnoiy.

Ienb paboOThI: MOTYYUTHh HABBIK PaOOTHI C YCIOBHBIMU orepaTopamu Ha s3bike Python..
Pabora coctouT U3 1ByX 3a/1aHU.

Metoauyeckue ykazaHusa: oOOpaTHUTh BHHMAaHHE Ha OCOOCHHOCTH HCIOJB30BaHUS
YCIIOBHOTO OIepaTopa B SI3BIKE.

Tema 4. Hukanuyeckue aaropurmbl. OnepaTopbl HMKIIA.
Jlabopamopnas paboma: « Opeanuzayus Yuxkiosy.

enbp paboOTh: MONMY4YUTh HABBIK MCIOJIB30BAaHHUS ONEPATOPOB IMKIa Ha s3bike Python.
Pabora cocraBnena u3 Tpéx 3a1aHui.

Metonuueckue ykazanus: OOpaTuTh BHUMaHHE HAa OCOOEHHOCTH IMKJIA C YCJIOBHEM.
VY aenuTs BHUMaHHUE U3y4eHHUIO MOy random.

Tema 5. PaGora co cTpokamMu.
Jlabopamopnas paboma: «Paboma co cmpokamuy.

Ienb paboThI: M3YYNTH BOZMOXKHOCTH si3blka Python asst paboTsl co cTpokaMu.

Mertoanyeckne yKa3aHus: M3YYHTh METOJBI ISl pPabOTHI CO CTPOKOBBIMHU BEITMYMHAMM,
UCIIOJIb30BaHUE CPE3OB.

Tema 6. KopTeiku, cnucku cjioBapu, MHOKecTBa. OJHOMepHbIEe MACCUBBI.
Jlabopamopnas paboma ona evinonnenus na Python: « Oonomepnvie maccusbiy.

[lens paboOTBHI: AaTh CTYACHTAM TMPAKTHUYECKHH HABBHIK B HAMMCAHUW TPOTPAMM
00pabOTKM OJHOMEpPHBIX MAacCHBOB: IOMCK MaKCUMyMOB ¥ MHHHUMYMOB, COPTHPOBKa
cpeactBamu Python.

Metoanyeckre yKa3aHHs: BBIOJHUTH 3a7aHue 0e3 MCIONb30BaHMS MOJIyJed numpy,
array, 0OpaTUTh BHUMaHHE Ha UCIOJIb30BaHUE JIAIMOAa-DyHKIINH.

Tema 7. IByMepHbI€ MaCCHBBI.
Jlabopamopnas paboma 0ns evinonnenus na Python:«/[eymepnvie maccusvt u (hyHKyuu».

Lenb paGoOTHL: JaTh CTYACHTaM NMPAKTHUYECKUI HAaBbIK B HAITMCAHUU MPOTrpaMM 00pabOTKU
JIBYMEPHBIX MacCHBOB C UCTIOIb30BaHNUEM (DYHKITHIA.

Mertoauyeckre yKa3zaHHUs: OOpaTHTh BHUMaHHME Ha OCOOCHHOCTH WHHIMAIU3ALUU
MaccHBa C IIOMOMIBIO BIIOKEHHBIX CIIICKOB. BO3MOXHO HCITONIE30BaTh (PYHKITUH MOIYJIST NUMpPY.
Tema 8. Padora ¢ daitaamu.

Jlabopamopnas paboma 0 ebinoanenus va Python: « Daiinvly.

Ilenp paboThl: AaTh CTyJIEHTaM IPAaKTHMYECKUH HABBIK B HAMMCAaHUM IPOrpamMM, B
KOTOPBIX BBITTOJHSIOTCS ONEPAIIH C TEKCTOBBIMHU (ailjlaMu — YTCHHE, 3aIIHCh.

Mertoanyeckre ykazaHusi: OoOpaTUTh BHHMAaHHE Ha YyKazaHue NOyTH K (aitmam, c
KOTOPBIMHU IIPEICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB
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Jannsiii Bug pabotsl He pexycmoTpeH YL

9. INEPEYEHb BOIIPOCOB K 3AYETY

ORI N R RN =

[Tepemennblie 1 6a30BbIe THIBI TaHHBIX s3bIKa Python.
Apudmernueckue onepanuu. OnepaTop NprucBavBaHUs.
Boa/BeiBoa. Ocobennoctu peannzanui. opMaTHbINA BBIBOJ.
Oco0eHHOCTH MOJKIIFOUEHUS U UCTIONIb30BaHus Moayeit B Python.
Onepauny OTHOLIEHUS U JIOTHUECKUE OTEpaLiu.
Ycnosuslii onepatop. OCOOEHHOCTH UCTIOJIb30BAHUS

LIuKIIBI ¢ yCTIOBHEM M 3aJJaHHBIM YHCIIOM NOBTOpeHui. Peannzanus nukinos B Python.
Oynknuu B si3bike Python. Co3znanue mop30BaTebCKUX (GYHKIIMA U MOTYJICH.
Crtpoku 1 cuMBOJIBI B si3bIKe Python, criocoObI 3a1anus ¥ BBIBOJIA CTPOKH.

10. OcHoBHBIE (HYHKIIUU ATt pabOTHI CO CTPOKAMMU.
11. Komneknmu si3pika Python. Criucku. OcoGeHHOCTH PabOThI CO CITMCKAMH.

12. Konnekuuu s3bika Python. MuosxectBa. [IpumMepst paboThl ¢ MHOKECTBAMH.
13. Komnekuuu si3pika Python. CioBapu. [Ipumepsr.
14. Komnekuuu s3eika Python. Koptexu. [lpumeps! ncnonb3oBanus.

15. Maccussl. CriocoObl 3a1anus u 00paboTku MaccuBoB B Python.

16. TexcroBsie (aiinbsl. OCHOBHBIE (PYHKITHH.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIINXCA

®opma o0yueHHs: OuHas

HasBanmue pasaesio Bup Oo0bem dopma KOHTPOJIA
U TeM CAMOCTOSITEIbHOM B
padoThI yacax

Tema 1.53b1k Python. Twumnst | IIpopaboTka yue6HOTO 4 IIpoBepka gomarHero
JTAaHHBIX. OcobeHHocTH | MaTepuana, pelieHme 3a/laHus, 3a4er.
BBO/1a/BbIBO/JIA. 3aJa4, HOArOTOBKA K

caade 3a4era.
Tema 2.JIunelinsle anroputMsl. | I[lpopaboTka yue6HOTrO 4 IIpoBepka gomarHero
OcoOeHHOCTH MOAKIIIOUEHUSI U | MaTepuaa, peleHue 3a/laHus, IpoBEpKa
MCIIOJIb30BaHUS MOJyJIEH. 3aJa4, MOArOTOBKA K nabopaTopHOil paboThI,

cade 1a00paToOpHOIA 3auer.

paboThl, MOArOTOBKA K

cade 3a4era.
Tema3.Pa3peTBisronuecs [IpopaboTka yueGHOTO 6 [TpoBepka gomaniHero
IIPOLIECCHI. VYcnoBHBIN | MaTepuana, peleHue 3a/laHus, IpPOBEpKa
orepaTop. 3aja4, MOJIrOTOBKA K nabopaTopHOi paboTHI,

caye 1abopaTopHOit 3auer.

paboThl, MOATOTOBKA K

cade 3a4era.
4. I{luxknuyeckne aaropuTMBl. [TpopaboTka yueOHOTrO 4 [IpoBepka gomamrHero

Omneparops! HUKIIA.

MaTepuaia, peleHnue
3aja4, MOJIrOTOBKA K
cj1aye 1abopaTopHOit

3a/laHusl, IPOBEPKa
nabopaTopHO paboTHI,
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Ha3Banmue pa3neson Bun O0bem ®opma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax
paboThl, HOArOTOBKA K 3a4er.
claue 3ayera.

5. Pabota co cTpokamu. [TpopaboTka yueOHOTO 6 [IpoBepka gomaiiHero
MaTepuaa, pelieHme 3a/laHusl, IpoBepKa
3a]1a4, OJITOTOBKA K nabopaTopHOi paboTHI,
caaue J1abopaTopHO 3auer.
paboThI, NOJITOTOBKA K
claue 3a4era.

6. Koprexwu, ciucku cinoBapu, | [IpopaboTka yaeOHOTO 6 [TpoBepka gomariHero

MHOkecTBa. OTHOMEpPHbIE MaTepuaia, pelieHme 3a/laHusl, IpoOBEpKa

MacCCHBBI 3aJa4, MOJArOTOBKA K nabopaTopHOi paboTHI,
caaue J1abopaTOpHO 3auer.
paboThI, MOJITOTOBKA K
claue 3ayera.

7. AByMepHBIC MaCCHUBBI [TpopaboTka yueOHOTO 6 [IpoBepka gomariHero
MaTepuaia, pelieHue 3a/laHusl, IpoOBEpKa
3aJa4, MOJArOTOBKA K nabopaTopHOil paboTHI,
caaue J1abopaToOpHO 3auer.
paboThI, MOJITOTOBKA K
claue 3a4era.

8. Pabora ¢ (aitnamu. [IpopaboTka yueGHOTO 4 [TpoBepka gqomarinero
MaTepuana, pelieHue 3a/laHusl, IpoOBEpKa
3aJa4, MOJIrOTOBKA K nabopaTopHOi paboTHI,
caye 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

®dopma 00yueHus: OUHas
Ha3Banmue pa3nenos Bun Oo0bem ®opma KOHTPOJISA
U TeEM CaMOCTOATEIbHOI B
padoThbI yacax

Tema 1.53b1k Python. Tumsl | IIpopaboTka yueGHOTO 5 [IpoBepka gomamrHero

JTAaHHBIX. OcobeHHoCTH | MaTepuana, pereHue 3aaHus, 3a4eT.

BBO/1a/BBIBO/IA. 3aj1a4, MOATOTOBKA K
c/laye 3ayera.

Tewma 2.JIunetinbie anroput™mel. | [IpopaboTka yueOHOTO 6 [IpoBepka nqomanisero

Oco0eHHOCTH NOJAKIIOYEHU U
WCIIOJIb30BaHUS MOJTyJIEH.

MaTepuaia, peleHue
3a/1a4, IMOJAr0TOBKA K
caaue J1abopaTopHOA
paboTHI, MOJITOTOBKA K
clade 3adera.

3aJIaHus, TIPOBEPKa
nabopaTopHOi paboTHI,
3auer.
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Ha3Banmue pa3neson Bun O0bem ®opma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax

Tema3.Pa3peTBustomiuecs [TpopaboTka yueOHOTO 8 [IpoBepka gomariHero

TIPOIIECCHI. VYCIIOBHBIN | MaTepuana, perieHue 3aJJaHus, IPOBEpPKa

oreparop. 3aj1a4, MOATOTOBKA K n1abopaTopHOii paboThI,
ciave 1abopaToOpHOi 3ayer.
paboThI, MOJATOTOBKA K
c/aye 3ayera.

4. lluxinyeckue alropuTMbl. [TpopaboTka yueOHOTO 6 [IpoBepka gomarHero

OnepaTopbl HKIIA. Marepuaia, peuiecHue 3aJJaHus, IPOBEpPKa
3aJ1a4, OJITOTOBKA K n1abopaTopHOi paboTHI,
ciade 1abopaToOpHOi 3ay4er.
paboThI, MOJITOTOBKA K
c/1aye 3avera.

5. Pabota co cTpokamu. [TpopaboTka yueOHOTO 8 [IpoBepka gomarinero
Marepuaia, peuicHue 3aJJaHusl, IPOBEPKa
3a/1a4, MOJIrOTOBKA K nabopaTopHO paboTHI,
ciave 1abopaToOpHOi 3ayYer.
paboThI, MOJITOTOBKA K
c/1aye 3auera.

6. Koprexwu, ciucku cinoBapu, | [IpopaboTka yueOHOTO 9 [IpoBepka gomarinero

MHOkecTBa. OTHOMEpPHbIE MaTepuaia, pelieHme 3aJjaHusl, IPOBEPKa

MacCCHBBI 3aJa4, MOJArOTOBKA K nabopaTopHOi paboTHI,
caye 1abopaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

7. AByMEepHBIE MaCCHUBBI [IpopaboTka yueGHOTO 8 [TpoBepka gqomarinero
MaTepuana, pelieHue 3a/laHusl, IpOBEpKa
3aJa4, MOJIrOTOBKA K nabopaTopHOi paboTHI,
cage 1abopaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

8. Pabora c daiinamu. [TpopaboTka yueOHOTrO 6 [TpoBepka gomarinero
MaTepuana, pelieHue 3a/laHusl, IpOBEpKa
3a/1a4, MOJIrOTOBKA K nabopaTopHO paboTHI,
caye 1abopaTopHOit 3ayer.
paboTHI, MOJITOTOBKA K
c/laye 3ayera.

WUTOTO 56
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11. YYEBHO-METO;IHMECKOE H HHOOPMAIIHOHHOE OBECIEYEHHE
JTHCITHILTHHEI

a) CnHcoR peROMEITIYCMOl JTATCPATYPLI

OCHOBHAM:

l. Fmarononecenit  JLM.,  Ochosm  uporpaMsnposadng Ha o aseike  Pylhon
[DnerTpommen pecype]: yaebnmk  3matomonscsmd . M. - M. AMEK Dpece, 2017, - 284 ¢, -
ISBN O78-5-97060-552-3 - Powmum AOETYILA:
hittp:/ e stiudentlibrany. nubook TSBMN9TE S0 7060552 3. hitml

2 Mepopon, [ W Tlporpamyvmporanie na #3uke BRcomoro yposas Python
yuelHoe mocobdie mod Bva3os. M, K. Qemopop, — 4-¢ 3L, mepepal. o mom — Mocksa
Maparenserao Kpaiir, 2022, — 214 ¢, — (Bricmee obpazosanne). — ISBN 978-5-5334-15733-8.
— Temer : omexTpoRmmii /) OGpazoeaTentmaf mmaThopua [Opafit  [cafit] — URL:

https:/urait. beode/ 500562

JMTTHHTE T RTAH

1. Jyaamo Pamameo, Python, K BeplIHHAM MacTepcTBa [ IeEIpoHHBIT pecyvpe] /
Jlyaapo Pamvaneo - M, ; IME Lpecc, 2006, - 768 ¢, - ISBN 978-5-97060-384-0 - PeiiM DocTViIa;
http:/fwww . studentlibrary wbook/ TSEN9TR 5970603 840 hiinl

2. Magwmmmn Y., Pyvthon 1 amamis gammx [D2aesTpornmit pecype] /Y e Maxwsamomm
- M. IMK llpece, 2015, - 482 ¢ - ISBN 978-5-97060-315-4 - PoskuM JocTyvia:
http:fwarw siudentlibrary . book TSBN9 785070603 154.html

VOeOHO-MeTOIRYecKad (paspadoTapHaa HIIP, peammypommva OLIOLL BO):

1. Merogpmeckne  VEL3EHHHE UM CAMOCTONICIEHON  padolbl  CIYUSHIOE 110
TMHCIHTITHIE «OCHORE OPOTPaMMITROBAITHA 1a S3nke Pythons 108 cTYISNTOB Boex MANPaBIeI
w cnemmanemoctein me T npodmna © 1. A Tleprera, 0. T, Canpmos, 1. A, Cammgos, -

ViegHOBCK ¢ Wal'y, 2022, - 69 ¢ - HeomyDommoBamHEIG pecype. - URL:
htp:dlibadsunyMe gaProDownload MObject/ 13479 | - Pexum noeryna: 36C ¥il'¥. - Texer :
IMEKTPOHHELT,

Cornaeusany;

o mamncTi comoy mms e il Geimonza Uk fu-'.l it AETA

0) [IporpamMmMHoOe o0ecrieyeHmne

Jns oOpa3zoBaTtenbHOTO Tmpollecca CTYACHTY HeoOxomumo pabouee Mecto ¢ IIK ¢
YCTAHOBJICHHBIM CJIEIYIOIIMM TPOrpaMMHBIM obOecrieueHueM: onepanuoHHas cpega OC
Windows/Linux; MS Office cuctemsl mporpamMMupoBanus Ha sizbike, Python3.
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[Tpodeccuonanbubie 6a3bl TAHHBIX, HHOOPMAITHOHHO-CIIPABOYHBIE CHCTEMBbI

1. DAeRTPOHHO-GUHIHOTEUHBIE CHCTEMBI:

1.1. Iludposoii oOpazosarensHbii pecype [PRsmart @ anexrponno-Oudianoreunas cucrema :
cadt / OOO Komnanns «Ai Ilm  Ap Meana». - Caparos. [2023]. - URL:
http://www.iprbookshop.ru. — Pesxum fnoctyna: wisi 3apeructpup. nojp3osareseil. - Teker @ snek-
TPOHHBIIA.

1.2. O6pasosarensnas niardopma FOPANT : o6pazosarensnbiii pecype, dnekTponnas 616-
moteka : caiit / OO0 Jnektponnoe m3narensetBo «IOPAWT». — Mockea, [2023]. - URL:
https://urait.ru. — Peskum J1ocTyma: as 3aperucTpup. nob3oBaTesiell. - TeKCT @ 21eKTPOHHbIII.

1.3. baza pmauneix «Inexrponnas OGubnmorexa texuuueckoro BY3a (OBC «Koucynprant
CTyAEHTa») : eKTpoHHO-OuOnoTednas cucrema : caidt / OO0 «[lommrexpecyper. — Mocksa.,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexxum joctyna: s 3apeructpup.
noJik3oBaresneit. — Teker @ 3IeKTPOHHbIHA.

1.4. Koncyaprant Bpaya. DeKTPOHHAA MeAMUMHCKas OnOnnorexa : Gasa JaHHBIX : caiit /
00O «Bslcmas mKo1a Opranu3alui 1 yrpasieHus 31paBooxpaHeHneM-KoMIeKcHbIi MeuInH-
cknit koncanaTuur», — Mockga, [2023]. — URL: hitps://www.rosmedlib.ru. — Pexum nocryna: s
JaperucTpup. rosb3oBareseit. — Teker : 31eKTPOHHBII.

1.5. bonemas meanumuckas OndaMoTeka :  IEKTPOHHO-OMONMOTEwHast cucTema : caiit /
000 «bykany». — Tomek, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexum nocryna:
JUTS 3aPeruCTpUp. noap3oBareseil. — TeKeT : 2NeKTPOHHbIH.

1.6. ObC Jlane : anektponno-6udnnoteunas cucrema : caiit / OO0 DbC «Jlanb». — CankT-
[TerepOypr. [2023]. — URL: https://e.lanbook.com. — Pexum noctyna: st 3aperucTpup. mojb3o-
Baresei. — TeKeT @ 2IeKTPOHHbIH.

1.7. 3bC Znanium.com : 371eKTpoHHO-OnOANOTEYHAs cucTema : caitt / 000 «3nannymy». -
Mockga, [2023]. - URL: http://znanium.com . — Pesxum goctyna : /s 3aperHcTpup. noJib3oBare-
aei. - TekeT : 31eKTPOHHBIH.

2. Koncyapranrllmoc [Daextponnsiii pecype]: cnpaBounas npaposas cuctrema. / OO0
«Koncyibrant [Lioey» - Dnextpon. aad. - Mocksa : Koncyasrantllmoc, [2023].

3. ba3sbl JaHHBIX NePHOAHYECKHX H31AHMII:

3.1. eLIBRARY.RU: nayunas snekrponnas oubiaunorexa : caiit / Q00 «Hayunas Diek-
TpoHHas bubmoTteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexum noctyna : uis asro-
pu3. nojb3oBaTenei. — TeKcT : 371eKTPOHHBII

3.2, Dnexrponnas Gubnnotexka «M3narensckoro moma «I'pebennukon» (Grebinnikon) :
anexTponnas Oubdimorexka / 000 W]l «['pedennuxos». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pesxum goctyna : ast aBTopu3. nosis3oBateneii. —
Texer : 3J1IeKTPOHHBIA.

4. denepanbuas rocyaaperseHnas Hadopmanmonnas cncrema «Hannonansnas iek-
TpoHHAas OHOAHOTEKA» : JIeKTpoHHas Oubanorexa : caiit / @®I'BY PI'b. — Mocksa, [2023]. — URL:
https://H36.pd. — Pesxum gocTyna @ 17s noip3osateneil HaydyHol OHOinoTekH. — TeKeT | 3JIeKTPOH-
HBII.

5. Poccuiickoe oOpaszosanue : (esepanbubiii nopran / yupeaurens OGI'AYV «OULTO». —
URL: http://www.edu.ru. — TekcT : 31¢KTPOHHBI.

6. daextpounas 6ubanoreunas cucrema Yal'V @ moayne «Dnexrponnas Gubianorexan
ABUC Mera-ITPO / OO0 «[lata Fkenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pewxum no-
cTyna : s nojab3oparesiei Hayunoit nbnnorexn. — TEKCT : 2IEKTPOHHBIH.

CorjacoBaHo:

/)
_ Wuxenep seavumit  / Ilypenxko I0.B. [/ Z‘JL@ f | 01. 06 dod3

Jomsnoetes cotpyanunka YHTT pHO |:t|,|1Cq:l\ naTa

Crpanunal2 u3 15




MHHHCTEPCTBO HAYKH U BBICIIEr0 00pa3oBaHusi PO

. N Dopma
Y IbSHOBCKHI TOCYJapCTBEHHBIH YHUBEPCUTET

®-Paboyas nmporpaMma AUCHUILIHHBI

12.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI:

AynuTopuH Ui BBIOJHEHHUS J1a00OpaTOPHBIX pabOT M MPAaKTUKYMOB, ISl POBEIACHUS
TEKYIIETr0 KOHTPOJIS U MPOMEKYTOYHON aTTeCTallUu.

AynuTOpHHM yYKOMIUIEKTOBAHBI ~CICIUATU3UPOBAHHONH MeOenblo, Y4eOHOW JTOCKOM.
[Tomemenust At CaMOCTOSITENIbHOM pabOThl  OCHAILEHBl KOMIIBIOTEPHOW TEXHUKOU C
BO3MOXKHOCTBIO MOJKIIIOUEHUsI K ceTH «/HTepHeT» M obecneueHreM J0CTyna K 3JIEKTPOHHON
nH(POMaLIMOHHO-00pa30BaTeNbHON cpesie, 3JIEKTPOHHO-OuOmmuoTeunoil cucreme. Ilepeuenn
000py0BaHHUsA, HCIIOJIIB3YEMOTO B Y4YEOHOM IIPOLIECCE, YKa3blBaeTCsl B COOTBETCTBUU CO
CBEJCHUSIMH O MaTepUaIbHO-TEXHUYECKOM OOECIeUeHUU U OCHAIEHHOCTH 00pa30BaTEIbHOIO
mporecca, pasMemeHHbIMH Ha odummansHoM caiite Yal'Y B pasgene «CBemeHuss 00
00pa3oBaTeNbHON OpraHu3alum.

13.CHEHUAJIBHBIE YCJIIOBUA JJIsd OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbsA
B cnydae wneoOxoaumocTu, oOydYaromuMcs U3 4YHCIA JHUI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsSI (I10 3asBICHUIO OOYYaIOLIErocsi) MOTYT Mpe[jiaratbCsi OJIHU U3
CIICIYIOIIMX BApUAHTOB BOCHPHUATHS WHQPOPMAIMU C YYETOM UX HHIWBHIYAITbHBIX
MCUXO(PU3NIECKIX OCOOCHHOCTEH:

— JUIS JIMII ¢ HApYIICHUSIMA 3PEHHS: B IeYaTHOU (hopMe yBEITHMUEHHBIM MPH(PTOM; B hopme
JJIEKTPOHHOTO JIOKyMeHTa; B Qopme aynuodaiina (mepeBoj y4eOHBIX MaTepHaloB B
aymunodopMmar); B medaTtHOW ¢opme Ha s3bike bpaiins; WHIMBHIyalbHBIE KOHCYJIBTALUU C
pUBJICYCHHEM TU(DIOCYPIOTIEPEBOAUNKA; NHINBUAYAIbHBIC 3aJaHHS U KOHCYJIbTAIUH;

- Jus JUI ¢ HAapymIeHWsSMH CllyXa: B Ie4aTtHoi ¢opme; B (opMmMe 3JIEKTPOHHOTO
JIOKYMEHTa; BUJIEOMaTEepPHAIIbI C CyOTUTpaMH; HHANBUyallbHbIE KOHCYJIBTAIIUU C PUBICYCHUEM
CYpZIOTIEPEBOIUMKA; WHANBUIYAIbHbIEC 3aJaHNUS U KOHCYJIbTAINH;

— JUISL JUI] C HApYUIEHUSMHU OIOPHO-ABUTaTENBLHOTO amnmapara: B TMe4aTHOM ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaiiina; WHIMBUAYyAIbHBIC 3aJaHUS U
KOHCYJIbTaIUH;

B city4ae HEO0OXOIUMOCTH HCIIOJIb30BaAHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKIIIOUUTENBHO JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHM, OpraHu3aIus
pab6otel [IIIC ¢ oOyuaromumucsa ¢ OB3 u uHBanuaaMu OperycMaTpUBACTCSl B AJIEKTPOHHOU
nH(OPMAIIMOHHO-00pPa30BaTENFHON Cpelie ¢ YYETOM HMX HHIWBUIYAITbHBIX MCUXO(PHU3UIECKUX
0COOEHHOCTEH.

PazpaboTunk

\,\\\,_\.
ey
\-

-\.
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JIUCT UBMEHEHUM

Conepxanue U3MeHeHUsl
WIH CCBHLIKA Ha
npujiaraeMbli TEKCT
U3MeHeHHus!

®HUO
3aBeyIolIero
kadenpon

IMoanuck

JlaTa

BHecenune n3mMeHeHuit B 1111
[Tpodeccuonanbubie 6a3bl
JaHHBIX, THHOPMAIIMOHHO-
CIIpaBOYHbIC cUCTeMBI T 11.
«Y4eOHO-METONYECKOe U

uH(pOpMaILMOHHOE
obecrieueHre TUCIUTIITUHBD) C
oopMIIEHHEM OTIIEIHHOTO
[punoxenus Ne 1
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