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VIbSHOBCKHI FOCYAapPCTBEHHBIH YHHBEPCHTET

®-Paboyast mporpamma JUCHHUIIIMHbBI

1. HEJHU U 3AJAYN OCBOEHUA JUCHUIIJIMHBI:
B nucrunivne u3y4daroTcss OCHOBHBIE MPUHITUIIBI PAO0OTHI C 00BEKTHO-OPHUEHTUPOBAHHBIM
SI3BIKOM TIporpaMmupoBadust Python, OuOIHOTEKHM CTaHIAPTHBIX MOJIYJCH S3bIKa, METOJIbI
[IPOTPaMMUPOBAHUS U OTJIAJIKU ITPUII0KEHUM, IPUTOJAHBIX JUIsl IPUMEHEHUS.

Heap aucuumiauHbel - (QOPMHUPOBAHUE Yy CTYACHTOB HAaBBIKOB, COOTBETCTBYIOUIMX BHJIaM
npodeCCUOHATILHON J1eATEIbHOCTH, HEOOXOAUMBIX JJIsl pelleHus] NMpo(ecCHOHANBHBIX 3a/1ad C
UCIIOJIb30BaHUEM SI3bIKA TIpOrpaMMupoBanus Python.

3agaya JUCHMIUIMHBI — TPUHOOpETeHHE CTYACHTaMH HEOOXOAMMBIX 3HAaHMH O 0a30BbIX
KOHIICTIIUSX MporpaMMupoBanus Ha Python, 06acTsx ero mpuMeHUMOCTH, KOHCTPYKITUSX SI3bIKA
Python u Texnomnoruu paspaborku nporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

HucuuruinHa «OcHOBBI mporpamMMupoBanus Ha Python» usyuaercs B 4 cemectpe u
OTHOCUTCSI K 00s3aTeinbHOM vacTH AucuuiimH Osoka b1.O HampaBieHHs HOATOTOBKU
(cenmansHOcTH) 39.03.03 Opranuzanus paboTel ¢ MonoAexbto. Jucruruimaa dopMupyer
IPAKTUYECKHE HABBIKM MCIIOJNB30BaHUS B MPO(ECCHOHANBHOM N1€ATEIbHOCTH COBPEMEHHBIX
KOHIIETIIIUI ¥ METOJI0B MPOrpaMMHUPOBAHUS U 0a3upyeTcsl Ha MOJYUYEHHBIX 3HAHUAX B Ipolecce
U3y4eHus npeamMera « TeXHOIOruH U MPOAYKThI IUPPOBOI IKOHOMUKN.

Pe3ynbraThl OCBOEHMS JUCLMILIMHBI OyAyT HEOOXOIUMBI Ul JalibHEHIero mporecca
o0ydeHHs B paMKax IO3TamHOro (GpOpMHUPOBAaHUS KOMIETEHLMH MPU U3YUYEHUHU CIEIYOIINX
CHenUalbHbIX AUcuMILIUH: [loaroToBka k caaue u craya rocyAapCTBEHHOTO dK3aMEHa.

3. HEPEYEHD IINIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMBIMH
PE3YJIBTATAMHU OCBOEHHUA OCHOBHOU
IMPO®ECCUOHAJBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa n HammeHoBanue Ilepeyens MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10O

HWHHOBAITUOHHBIC TPOAYKTEI U
TEXHOJIOTHH, aHaJIM3UPOBATH

JaHHBIC n MNPUMCHATH
METOJBI HCKYCCTBEHHOT'O
HHTCIJICKTA

peaaun3yemMoii JUCHHIINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
KOMIETEHIIUH JTOCTHKEHHUsI KOMIMeTEeHIHit

OK-1 NJI- 11kl

Criocoben WCIIOJIb30BaTh | 3HACT METO/IBI TPUMEHEHHS CKBO3HBIX IU(DPOBBIX TEXHOJIOTHIA,

METOABI M TCXHOJIOI'MH c60pa, CTPYKTYpHUPOBAaHUA, aHAIU3a
JaHHBIX JIA TIOCTPOCHHA HOBBIX OpPraHM3allUOHHBIX U

YIIPABIEHUYECKUX MOJIEIIEN, TPOAYKTOB U CEPBUCOB

N-1.1ax1

3HaeT  OCHOBHBIE CKBO3HBIE  TEXHOJIOTUU (HOBBIE
MPOU3BOJCTBEHHBIE  TEXHOJIOTMU;  HEUPOTEXHOJOTHH U

UCKYCCTBEHHBI HWHTEIJICKT; TEXHOJOTHMH OeCIpOBOJIHOMN
CBA3U,; KOMIIOHECHTHI pO6OTOTeXHI/IKI/I 1 CCHCOpPHUKA, KBAHTOBELIC
TEXHOJIOT'MH; CUCTEMBI PACIPEICIEHHOTO peeCcTpa; TEXHOJIOTHHI
BUPTYQJIBHOU U JOTIOJTHEHHOM PeaTbHOCTH )

WUJI-20x1
YMmeeT B ciaydae BbIOOpa  MEXKAY ICPCIICKTHBHBIMHU
WHHOBAIIMOHHBIMA ¥ yCTAPEBIIMMH TOJXOJaMH  JIETKO

BBI6I/IpaTI) HOBBIC HICKM W MCETOAblI MW MNPCANPHUHUMATDH
KOHKPCTHBIC I[GflCTBHSI A TeHepaluy M pCalM3allhun
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WHHOBAIIMOHHBIX HJAE€W W TOJIXO0JO0B, YMETh AaHAJIU3UPOBATb,
CHUHTE3UPOBAaTh U OIICHWBATh WHOOPMALUIO ISl TPUHSATHUS
pPELICHHUI U peain3alii CBOUX JAEHCTBUI

NJ1-2.1 uxl

YMeeT HaXOAUTh KpeaTUBHBIE CIIOCOOBI pelIeHHs] MpoOIeMBL,
aHAJM3UPOBaTh WX IUIFOCBI U MHHYCBHI, PUCKH, BBIOMpaTh
ONTUMAJILHOE PEIlIeHUE

NA-2.2 nxl

YMeeT pacrno3HaBaTh HEMPOAYKTUBHbBIE MEHTAJIbHbBIE MOJIETH U
CTEPEOTHUIIBl U OTKA3bIBATHCS OT HUX

NJI-3 nxl

Brageer HaBbIKaMU U3MEHEHUS PEIICHUM MPU HAJTMYUU HOBBIX
apryMEeHTOB WJIM TMPOM3OIIEAIINX WU3MEHEHHH, BIAJIETh
TEXHOJIOTHSIMU YNPABJICHUS] TOJHBIM >KU3HEHHBIM IIUKIJIOM
JTAHHBIX

N/-3.1 nxl

Brageer TeXHOJIOTHAME NPUHATUS PEIICHUH, OCHOBAHHBIX Ha
JaHHBIX (KyJIbTypa W 3THKA MPHUHATHUS PEUICHUH Ha OCHOBE
JAHHBIX, BCTpaWBaHUE TIpollecca MPHUHATHSA PEHICHUH Ha
OCHOBE JAaHHBIX B OM3HEC-MPOIIECCH OPraHU3alUU; CUCTEMBI
ABTOMATUYECKOTO TMPHUHATUS PEHICHUHN, BKIIOYAsl CHCTEMBI
HCKYCCTBEHHOT'O UHTEILJICKTA)

N-3.2 uxl

Brnazneer Mmetonukamu obecriedeHusi 0€30MacHOCTH JIaHHBIX

OK -2

Crnocoben  pa3pabaThiBaTh
nporpamMmbl Ha si3bike Python
JUTSL UCTIONB30BaHUsS B cdepe
cBoell  mpodeccruoHambHOM
JeSITeTbHOCTH

NJI-111x2

3HaeT OCHOBHBIE TIOHATHS S3bIKa IporpaMMupoBanus Python,
METO/bI OITUCAHUS CTPYKTYP JAHHBIX M KJIacChl 3a/1a4,
bopmynHpyeMbIX U pemaeMbix Ha Python

NJI-21x2

VYmeer pa3pabaTheiBaTh IporpaMMbl Ha si3bike Python,
HNPUMEHSATh N3y4YE€HHBIE METO/IbI U CTPYKTYPbI JaHHBIX B
COOTBETCTBUH C TEXHOJIOTHEN pa3paboTKH MporpamMm
NJ1-3uk2

Brnaneer HaBblkamMu pa3pabOTKH, OTIAJKU U TECTHPOBAHUS
nporpamum Ha si3bike Python jiig ucnonb3oBanus B cepe cBoeit
po¢eCCHOHATILHOM JIeTEIbHOCTH

4.

4.1. O0beM TUCHUILUIHHBI B 3aYeTHBIX eIMHUIAX (Bcero) 2

OBIIAA TPYAOEMKOCTDB JUCHUIIJINHBI

4.2. O0beM IMCHUIJIMHBI 110 BUIaM Y4eOHOH padoThl (B Yacax)

KosuuecTBo yacos (popma o0yueHus)
Bup yueoHoii pa6oThl LU
Bcero no B 1.4. mo cemecTpam

IUIAHY 4
KonraktHas paboTta 00ydJaroniuxcs ¢ 32 32
npenojaBaTesieM B cooTBeTCTBHH ¢ YII
AyIUTOpHBIE 3aHATHUSA:

® JIEKIHNH 16 16/16
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KosnuecTBo yacoB (¢popma o0yueHus )

Bup y4eOHoii padoThI gumhas
Bcero no B T1.4. mo cemecTpam
IUIAHY 4

® CCMHHAPHI U MPAKTUICCKUE 3aHATH ---

e j1a0OpaTopHbIC PaOOTHI, TPAKTUKYMBI 16 16/16
CamocTosiTenpHas paboTa 40 40
®dopma TEKyIero KOHTPOJIsl 3HAHUHU 1 Bremonnenne | BemonHenue
KOHTPOJIS 1a00paTOPHBIX | 1a0OPATOPHBIX 3a/1aHUH,
CaMOCTOSITEIIbHON PabOThI: TECTUPOBAHHKE, 3aJaHUH, penieHue 3aaa4
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He perieHue
MEHee 2 BUJIOB) 3a1a4
Kypcosas pabora --- ---
Bunbl npoMexyTodHOM aTTecTaluu (3K3aMeH, 3a4eT 3a4eT
3a4er)
Bcero yacos 1o gucIymuiniHe 72 72

B cnyyae HeoOXOAMMOCTH HCHOJB30BAHUS B YyU4EOHOM IMPOLECCE YACTHYHO/UCKIIOUUTEIBHO
JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUI B TaOJIMIIE Yepe3 CIIelll YKa3bIBAETCS KOJIMYECTBO
yacoB padotsl JIJIC ¢ oOyuarommmucs Ui OpoBeIeHUs 3aHATUI B AUCTAaHIIMOHHOM (hopMmaTe ¢

IIPUMEHEHHUEM AJIEKTPOHHOTO 00yUEHUSI.

4.3. Conepma}me AUCHHUIIINHBI. Pacrlpe)le.ne}me 4yacCoB 110 TeMaM 1 BUJaM y‘leﬁHOﬁ

padoThI:
®opma 00yueHus: _ ouyHast

Buabl yueOHbIX 3aHATHH
AyauTopHble o -
=
3aHATHSA = S
- E g dopma
Ha3Banue pasaesioB u = © é ° S . E TeKyIlero
TeM 2 - SE|E .5 £& 2 KOHTPOJISA
[=Tg S o
S| 25| 2% 58| & 3HAHMI
2 | Ez| 88E| = =
¢ R e ] = 13
= o = > o« = S
s g & S & =
EE|=s F| = Y
< ) Q
(<]
1. S3bik Python. Tumsr 6 2 0 0 0 4 Pemenue 3amau
naHHbIX. OcOOEHHOCTH
BBOJIa/BBIBOJIA.
2. JIMHeWHbIe aJITOPUTMEI. 8 2 0 2 0 4 Pemenne 3amau.
OcobenHoctu JlaGopaTopHas
MOAKJIIOYEHU U pabora 1
HUCTIOIB30BAHUS MOYJIEH.
3.PasBerBistronmecs 10 2 0 2 0 6 Pemenue 3amau.
MIPOLIECCHI. Y CJIOBHBIN JlaGopaTopHnas
orepaTop. pabora 2
4. Ilukaudeckue 8 2 0 2 0 4 Pemenne 3apau.
anroputMbl. OniepaTopbl JlaGopaTopHas
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LUKJIA. pabora 3

5. Pabota co cTtpokamu. 10 2 0 2 0 6 Pemenne 3anmau.
JlaGopaTopHas
pabota 4

6. Koprexwu, criucku 12 2 0 4 0 6 Pemenue 3amau.

CJIOBapH, MHO>KECTBA. JlaGopaTopHnas

OHOMEpHbIE MACCUBBI pabora 5

7. JIByMepHBIE MacCHBBI 10 2 0 2 0 6 Pemenne 3anmau.
JlaGopatopHas
pabora 7

8. Pabota c daitnamu. 8 2 0 2 0 4 Pemenne 3anmau.
Jlaboparopnas
pabota 6

Hroro 72 16 0 16 0 40

5.COAEPKAHUE JUCIIUJINHBI

Tema 1. SA3pik Python. Tunbel nannbix. OcodenHocTn BBOAA/BhIBOAA. Collep)KaHUE TEMBI.
Python kak 00BEKTHO-OPHEHTHPOBAHHBIN S3bIK. TUMbl gaHHBIX. OcobeHHOCTH. BBOA-BBIBOJ
BEJIMYMH pa3HbIX TUNOB. [IpeobpazoBanue TunoB. opMaTHbII BHIBOI.

Tema 2. JIunelinbie an1roputmMbl. OCO0eHHOCTH MOAKJIIOYEHUS W MCIOJIb30BaHUS MOAYJIeil.
Conepxxanue tembl. Monynu B si3bike Python. OcoOeHHOCTH NOAKIIIOYEHUS] M UCTIOIb30BaHUS.
3HakoMcTBO ¢ MoysieM math. CocraieHue JTMHEHHBIX aJrOPUTMOB.

Tema 3.PazserBasiiomuecss mnpoueccbl. YcJaoBHbIH omeparop. ConepkaHue TEMBIL.
PasBetsistromuecs mporecchl. [Iporpammuas peanusanus cpeacTBaMu si3sika Python.

Tema 4. HHukanuyeckune aaroputmbl. Oneparopsl nukiaa. Coxepxxanue teMsl. Lluknnueckue
anropuTMel. Peanusanusi HUKIOB € ycioBHeM, ¢ NoBTopeHueM. Co3gaHHe U HCIOJIb30BAHUE
MOJI30BATENbCKUX (PYHKIUH.

Tema 5. Padora co crpoxkamu. Coznepxkanne Tembl. CTpOKOBBIC BeMHUMHBI. OCOOCHHOCTH
peanu3anyy U padoTsl ¢ HUMHU. OCHOBHBIE METOBI paOOTHI CO CTPOKAMH.

Tema 6. Koprexu, cnucku cjaoBapu, MHOxkecTBa. OmHoMepHble MaccuBbl. CoaepikaHue
tembl. Komneknuun sizpika Python. Koprexwu, crucku, cinoBapu, MHOXecTBa. OCOOECHHOCTH U
peanuzaiusi. OcoOeHHOCTH pabOThI C OJTHOMEPHBIMU MaCCHBaMH CpeJicTBaMH si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Conepkanue Tembl. /[BymepHble MaccuBbl. OCOOEHHOCTH U
peanu3anus 00pabOTKH.

Tema 8. Pa6ora ¢ daiiiamu. Conepxanue Tembl. TexcToBble daiibl B si3pike Python. TIpumepsr
paboThl ¢ dailiamu.

6. TEMbBI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSITAM

Jlannblit Bug paboTel He ipeaycMoTper Y11

7.JJIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. JIuneiinbie aJropuTMbl. OCO0€HHOCTH NMOAKJIIOYEHHUS U UCTOJIb30BAHUS MOTYJIEIA.
Jlabopamopnas paboma: «JIunetinvie npocpammul».

Ienb paGoThI: MOTYYUTHh HABBIKK BBOJIUTH M BBIBOJUTH JIaHHBIE, CO3aBaTh IEpEMEHHbBIE
U BBIIIOJIHATH apI/I(I)MCTI/I‘-IeCKI/IC oncpanuru.

Metonuueckue yka3zaHusi: OOpaTUTh BHHMaHHE Ha BO3MOXHOCTH MOAKIIOUEHUS
MaTeMaTH4ecKuX (YHKIMA U3 Moayist math.
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Tema 3.Pa3BeTBiIsAIONIHECS TPOLIECCHI. Y CJIOBHBIN onepaTop.
Jlabopamopnas paboma: «Pazgemensaiowjuecs npoyeccoi».

Lenb paGoThI: MOTYYUTHh HABBIK paOOTHI C YCIOBHBIMH OIepaTopaMu Ha si3bike Python..
Pabota cocTouT U3 ABYX 3aJlaHHMH.

Meronuueckue ykazaHus: OOpaTUTh BHHMAaHHE HAa OCOOEHHOCTH HCIIOJIb30BAHUS
YCIIOBHOT'O OIIEPATOPA B SA3BIKE.
Tema 4. Hukandyeckue aaroputmMbl. OnepaTopbl HMKIIA.
Jlabopamopnas paboma: « Opeanuzayus yukioe».

Llens paboThI: MONYYUTh HABBIK MCIIOJIB30BAHUS OMEPATOPOB IMKIA Ha s3bike Python.
PaGora cocraBnena u3 Tpéx 3a1aHUN.

Metonuueckue ykazanus: OOpaTuTh BHUMaHHE Ha OCOOEHHOCTHU IIMKJA C YCJIOBHEM.
VY nenuTh BHUMaHUE U3yYeHHIO MOy random.
Tema 5. PaGora co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpoxkamu».

Lens paboOThI: U3y4YHTh BO3MOKHOCTH si3bIKa Python asist paboThl cO cTpoKamH.

Metoanyeckue yKa3aHus: U3Yy4UTb METOJbl sl pabOThl CO CTPOKOBBIMHU BEIMYUHAMHU,
HCIIOJIb30BAaHUE CPE30B.
Tema 6. Kopre:xkn, cCHucKH c10Bapu, MHOKecTBa. OTHOMEpHbIE MACCHUBBI.
Jlabopamopnas paboma ons svinonnenus na Python: «Oonomepnvie maccuswiy.

Llesb paboTHI: 1aTh CTYACHTAM MIPAKTUYECKUI HABBIK B HAITMCAHUU ITPOrpaMM 00paboTKU
OJTHOMEPHBIX MaCCHBOB: MIOMCK MAaKCHMYMOB U MUHUMYMOB, COPTHPOBKa cpencTBamu Python.

Metoauyeckie yka3aHMs: BBIIOJHUTH 3a7jaHue Oe3 MCIOJIb30BaHHUs MOIyJIeH numpy,
array, oOpaTuTh BHUMaHHE Ha UCIOJIb30BaHuE JIAMOa-QyHKINHA.
Tema 7. IByMepHbI€ MACCHBBI.
Jlabopamopnas paboma ons svinonnenus na Python: «/Jeymepnoie maccusol u gpynkyuuy.

enb paGoThl: JaTh CTYJEHTAaM MPAKTHUECKUI HABBIK B HAIMCAHUU TPOTrpaMM 00pabOTKU
JIBYMEPHBIX MAaCCHUBOB C HUCIOJIb30BAHUEM (DYHKIIUH.

Metoanyeckue yka3aHus: 0OpaTUTh BHUMaHHE Ha OCOOCHHOCTH MHUIMATU3AI[MH MacCHUBa
C TIOMOIIIBIO BJIOKEHHBIX CITUCKOB. BO3MOKHO HCTIONB30BaTh (PYHKIIMU MOAYJISI NUMPY.
Tema 8. Padora ¢ daitaamu.
Jlabopamopnas paboma ons svinonnenus na Python: « @aiinoy.

Ienb paboThI: 1aTh CTyI€HTaM NPAaKTUYECKUN HABBIK B HATMCAHUU NIPOTPaMM, B KOTOPBIX
BBITOJIHSIOTCS OTEepaliy ¢ TEKCTOBBIMU (haiijlaMH — UTEHUE, 3alHCh.

Metoaunueckue yka3zaHus: 0OpaTuTh BHUMaHUE HA YKa3aHUe MyTH K ¢ailiam, ¢ KOTOpbIMU
MPEJICTOUT pabOTaTh.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jlannblit Bug paboTel He ipeaycMoTper YII.
9. IMEPEYEHDb BOIIPOCOB K 3AYETY

[Tepemennble 1 0a30BbIC TUIIBI JAaHHBIX s3bIka Python.

Apudmernueckue onepanuu. OnepaTop NprucBauBaHUs.

BBoa/BeiBos1. OcobeHHOCTH peanu3anui. DopMaTHBINA BBIBO/I.

OcoOeHHOCTH TTOAKITIOYEHUS U UCTIOJIB30BaHUs Moy el B Python.

Onepanuu OTHOUIECHUS U JIOTHYECKUE OTIEPALIUH.

Ycnosusii onepatop. OCOOEHHOCTH UCTIOJIB30BAHUS

LTuKIIBI ¢ yCTIOBHEM M 3aJJaHHBIM YUCIIOM MOBTOpeHuil. Peann3anus nukiios B Python.
Oynkiuu B s3eike Python. Co3nanue mosib30BaTeNbCKUX QYHKIIMA U MOTYJICH.

N~ WNE
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9. Crpoku u cuMBOJIHI B si3bIKe Python, criocoObI 3aaHust U BBIBO/IA CTPOKH.
10. OcHoBHBIE (YHKIMHU AT paOOTHI CO CTPOKAMHU.
11. Komneknuu si3bika Python. Crincku. OcoGeHHOCTH paboThI CO CITUCKAMH.

12. Komnexuuu si3pika Python. MuoxxectBa. [IpuMeps! paboThl ¢ MHOKECTBAMHU.
13. Kosmtekmuu si3eika Python. CiioBapu. I[Tpumepsr.

14. Komnekuuu si3pika Python. Koprexu. [Ipumeps! ucmonb30BaHus.
15. MaccuBsbl. CiocoObl 3a1anus u 00paboTku MaccuBos B Python.

16. TekcroBsie (aiinbl. OCHOBHBIE (PYHKITHH.

10. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIIUXCSA

®dopma 00yueHus: OUHas

Ha3sBanmue pa3jiesioB Bun O6bem dopma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThI qacax

Tema 1.53p1k Python. Twumsr | [IpopaboTka yueOGHOTO 4 [TpoBepka gomariHero

JIaHHBIX. Ocobennoctu | MmaTepuaa, peieHne 3aJlaHusl, 3a4eT.

BBO/1a/BBIBO/IA. 3aja4, MOArOTOBKA K
c/aye 3ayeTa.

Tewma 2.JIuneiinpie anroputmsl. | [IpopaboTka yueOHOTO 4 [TpoBepka gomarrHero

OcoOeHHOCTH TOJKITIOUEHHST U | MaTepHaia, peleHue 3aJ]aHus, TIPOBEpKa

WCTIOJIb30BAHUS MOIYJICH. 3aja4, MOArOTOBKA K nabopaTopHOil paboTHI,
caade 1abopaTopHOU 3a4er.
paboThI, MOJATOTOBKA K
c/aye 3ayeTa.

Tema3.PaspeTBistomuecs [TpopaboTka yueOHOTO 6 [TpoBepka goMariHero

MPOLECCHI. VYciioBHBINM | MaTepualia, peleHne 3aJ1aHus, MPOBEpKa

oreparop. 3aJa4, OATrOTOBKA K nabopaTopHOit paboTHI,
caade 1abopaTopHOU 3a4er.
paboThI, MOJATOTOBKA K
c/aye 3ayeTa.

4. ITuxknuyeckue anropuTMBbl. [IpopaboTka yueOHOTO 4 ITpoBepka qoManIHero

Omnepatopbl IUKJIA. MaTepuala, pereHne 3aJ]aHus, TIPOBEpPKa
3aja4, MOAr0TOBKA K nabopaTopHOil paboThI,
caade 1abopaTopHOU 3a4er.
paboThI, MOJATOTOBKA K
c/aye 3ayeTa.

5. Pabota co cTpokamu. [IpopaboTka yueOHOTO 6 ITpoBepka qoManIHero
MaTepuala, pereHne 3aJJaHus, TIPOBEpPKa
3aja4, MOAr0TOBKA K nabopaTopHOil paboThI,
caade 1abopaToOpHOH 3a4er.
paboThI, TOATOTOBKA K
c/laye 3a4eTa.

6. Koptexu, criucku cnoBapu, | IIpopaboTka yueGHOTO 6 ITpoBepka gOMaIIHero

MHOXecTBa. OTHOMEpHBIE Marepuaia, peleHne 3aJ]aHus, TIPOBEpPKa

MacCCHUBBI 3a/1a4, MOATOTOBKA K nabopaTopHOil paboThI,
ciade 1ab0paTOpHOIA 3aYer.
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paboThl, MOJITOTOBKA K
claye 3a4eTa.

7. JIByMepHbIE€ MaCCHUBBI [IpopaboTka yueOHOTO 6 IIpoBepka goMalHero
Marepuaa, pereHue 3a/1aHusl, IPOBEPKA
3a/1a4, MOArOTOBKA K nabopaTopHOi paboTHI,
caaue J1abopaTopHO 3a4er.
paboThl, MOJITOTOBKA K
clade 3a4eTa.

8. Pabora c daittamu. [IpopaboTka yueOHOTO 4 [TpoBepka gomamiHero
Marepuaa, perieHue 3a/laHusl, MPOBEPKA
3a/1a4, MOATOTOBKA K nabopaTopHO paboTHI,
caaue J1abopaTopHOA 3a4er.
paboThl, MOATOTOBKA K
claye 3a4eTa.

11. YYEBHO-METOJUYECKOE M MH®OPMAILMOHHOE OBECHEUYEHUE
JUCHUILIMHBI

a) CnuCoOK peKoMeHAyeMoil JTuTepaTypsbl
OCHOBHAasI

1. 3narononbckuit J[.M., OcHOBBI mporpamMmMupoBaHus Ha s3bike Python: ydeOHHMK /
3natomonbekuit J. M. - M. : JIMK IIpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, M. 0. IIporpaMmMupoBaHre Ha sI3bIKE BBICOKOTO YpoBHsS Python : ydeOGHOe

nocobue mis By3oB/ 1. FO. ®egopoB. — 5-¢ m3a., mepepad. u jgom. — Mocksa :
WznatenberBo FOpaiit, 2023. — 227 ¢. — (Bricmee odpazoanue). — ISBN 978-5-534-
17323-9. — TexkcT : snekrponHsbiil // OOpa3oBarenbHas wiargopma KOpaiit [caiit]. —
URL: https://urait.ru/bcode/532868

JOTOJTHUTETbHAS

1. Jlyuano Pamainwo, Python. K Bepmnam mactepctBa/ JIyuano Pamanso - M. : JIMK Ilpecc,
2016. - 768 c. - ISBN  978-5-97060-384-0 - Pexum  pgocryma:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkxkunmu Y., Python u ananu3 nanneix / Yac Makkunmm - M. : JIMK Ilpecc, 2015. - 482
c. - ISBN 978-5-97060-315-4 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToaAn4Yeckas (paspadorannas HIIP, peanusyromumu OIIOII BO)

1. Meroanyeckue ykazaHHs JUIsl CaMOCTOSITEIbHOM paboThl CTYAEHTOB IO IUCLMILIMHE
«OcHOBBI TIporpamMmupoBanusi Ha Python» ans CTyQeHTOB BcexX HampaBlIeHHH H
cneunansHoctelt He T npoduns / U. A. Ilepuesa, FO. I'. CaBunos, 1. A. CaHHHKOB. -
VapsHoBek Yal'V, 2022. - 69 c. - HeonybnukoBanueii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009
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CornacoBaHo:
Crenmanuct seayumii OOIT / Bo6posa H.A. / %Z 22.05.2023

nonrmcy Jata

0) [IporpamMmMHoOe obecrieyeHmne

Jliist 06pa3zoBaTenabHOro Mpolecca CTyAeHTy Heooxoaumo pabouee mecto ¢ I1K ¢ ycraHOBIEHHBIM
CIEAYIOIHUM TPOrpaMMHBIM oOecriedeHueM: oneparmonnas cpena OC Windows/Linux; MS
Office cucrembl mporpaMmupoBaHus Ha s3bike, Python3.

B) [Ipodeccuonanbubie 6a3bl JAHHBIX, HHPOPMALHOHHO-CIPABOYHbIE CUCTEMBI
1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:
1.1. Iudposoit odpazoBaTenbHblil pecypc IPRsmart : anexTpoHHO-610IMOTEYHAS CUCTEMA

caiitr / OOO Kowmnanus «Ai Ilmu Ap Meaua». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum goctyma: uist 3aperucTpup. IMojib3oBaTencit. - Tekcr :
JJIEKTPOHHBIN.

1.2. O6pasoparensnas mwiatrhpopma IOPAMT : oGpasoBaTenbHbIl pecypc, SIeKTPOHHAs
oubamorexa : caiit / OO0 DnekrpoHHOe M3aaTenbetBo «FOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum qoctyrma: s 3aperucTpup. Mojb30BaTesc. - TEKCT : AJIeKTPOHHBIN.

1.3. ba3za nanHbIX «OnekTpoHHass Oubnanoreka TexHumueckoro BY3a (OBC «KoHcynabpTanT
CTYZIEHTa») : AIEKTPOHHO-OnOmoTeuHas cuctema : caiit / OO0 «Ilomurexpecype». — Mocksa, [2023].
— URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum goctyma: Ui 3aperucTpHp.
MoJb30BaTeNel. — TeKCT : 3JEKTPOHHBIN.

1.4. KoHCcynbTaHT Bpada. DJICKTpOHHAs MEAWIIMHCKAss OMOIMOTeKa : 0a3a MaHHBIX : CAWT /
OOO «Beicmas mIKoJa OpraHU3allMd M YOpPaBICHUs  3/paBOOXpaHeHHeM-KOMITIeKCHBIH
MEIUIMHCKHI KOHCANTHHD». — Mocksa, [2023]. — URL.: https://www.rosmedlib.ru. — Pexxuim goctyma:
JUISL 3aPETUCTPHUP. TTOIb30BaTeNel. — TeKCT : 3JEKTPOHHBIN.

1.5. bonbias MeguIMHCKas OMOIMOTEKA | SJIEKTPOHHO-0MOIMoTeYHas cuctema : caidt / OO0
«bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocryma: s
3apETUCTPHUP. TTOIB30BaTENEN. — TEKCT : AEKTPOHHBIN.

1.6. OBC Jlans : anekrpoHHO-OMOMMOTeyHas cuctema : caiit / OO0 DBC «Jlauby. — CaHKT-
[Terepoypr, [2023]. — URL: https://e.lanbook.com. — Pexum gocTyma: mjias 3aperucTpup.
Moab30BaTene. — TeKCT : 3JEKTPOHHBIN.

1.7. OBC Znanium.com : 31eKTpoHHO-OnOMnoTeuHas cucrema : cait / OO0 «3HaHUYyM». -
Mockga, [2023]. - URL: http://znanium.com . — Pexxum noctymna : uist 3aperucTpup. MoIb30BaTeiei.
- TeKcT : 2NeKTPOHHBIN.

2. Koncyabrantllnwoc [DnekTponHblil pecypc]: cnpaBouHasi mpasoBas cuctema. / OOO
«Koncynprant [1mroc» - DnekTpoH. aad. - Mocksa : Koncynbrantlltoc, [2023].

3. ba3bl JaHHBIX NEPUOAUYECKUX M3TAHMUIL:

3.1. eLIBRARY.RU: nayunas snextpoHHas OuoOmmoreka : cadtr / OOO «Hayunas
OnektponHas bubauorekay. — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxxum nocryna : s
aBTOPH3. IIOJIb30BATENIEH. — TEKCT : 3JIEKTPOHHBIN

3.2. DnektponHas Oubmmoreka «M3marensckoro nmoma «I'pedennukoB» (Grebinnikon) :
anekrponHas 6ubnoreka / OO0 U] «I'pebennnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum pgocTyma : i aBTOpu3. moiib3oBateneit. — Tekct
3JIEKTPOHHBIM.

4. dDenepanbHas rocyaapcTrBeHHas uHpopMauuoHHasi cucrtemMa «HanuonanbHas
3JIeKTPOHHAs OMOJMOTEeKay» : dJIeKTpoHHas Oubnmoreka : caiit / ®I'BY PI'b. — Mockaa, [2023]. —
URL: https://H36.pd. — Pexxum goctyna : i moisib3oBaTenei HayuHoW OmbOimmorexu. — Tekcr :
3JIEKTPOHHBIN.

5. Poccuiickoe oOpazoBanue : dheaepanbabiit mopran / yapenurenb OIAY «DULTO». — URL:
http://www.edu.ru. — TekcrT : 3JIeKTPOHHBIH.
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6. DuexTpoHHas OuO.amoTeyHasi cucremMa Yal'yV : Monynb «DneKTpoHHas OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dkcnpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexxum
JOCTYTIA : JUIS TTOJIb30BaTeNIe HAydHOU OMOMMOTEKH. — TEKCT : 3JIEKTPOHHBIH.

CornacoBaHo: ) /7
Nuxenep Benymmit =/ Ulypenxo O.B. | M et / 19.05.2023
JlomxnocTts cotpyanka YUTT (5[] 6nonnucs nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIVINHBI:

AynuTopun AJisi BBIIOJHEHHS JTA0OPATOPHBIX pabOT W MPAKTUKyMOB, ISl TPOBEICHHUS
TEKYILEro KOHTPOJIS U IPOMEKYTOYHOHN aTTECTallUH.

AyauTOpUH YKOMILUIEKTOBAaHbl CIELUAIU3UPOBAHHOW MeOenbto, y4eOHOM JIOCKOM.
[Tomemienuss st CaMOCTOATENBbHOM pabOThl  OCHAIEHbl KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXKHOCTBIO TOJKITIOYECHUsI K ceTH «VHTepHeT» M obecredyeHnueM JOCTyIa K AJIEKTPOHHOU
UH(PPOMALIMOHHO-00pa30BaTENbHON Ccpefie, IIEKTPOHHO-OnbnmoreuHoil cucreme. Ilepeuens
000pyIOBaHMUS, HCIIONB3YEeMOT0 B Y4eOHOM IIpolecce, YKa3blBaeTCsi B COOTBETCTBHH CO
CBEJICHUSIMH O MaTepUAIbHO-TEXHUYECKOM OOECIIEYEHUH U OCHAIIEHHOCTH 00pa30BaTEIbHOTO
mpoiiecca, pa3MenieHHBIMH Ha odumuansHoMm caite Yial'VY B pasgene «Csemenus 00
00pa30BaTeIbHONW OPraHU3aLII».

13. CHEMAJIBHBIE YCJIOBUSA JIsI OBYYAIOUIUXCA C
OI'PAHUYEHHBIMHA BO3MOXHOCTAMMU 310POBbs
B cnydae wHeoOxoammocTH, oOydYaromuMcs U3 YHCIA JUI] C OTPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsl (II0 3asBJICHUIO OOYYaIOIIErocsi) MOTYT MpeiaraThCs OTHU W3
(021 (59147:0)1117).€ BAapHUaHTOB BOCIIpUATHA I/IH(l)OpMaI_[I/II/I C Yy4YC€TOM HX HWHIWBUAYAJIBHBIX
ncuxXo(pU3nYECKuX 0COOEHHOCTEH:

— JUISL TUL C HApYIIEHUSMHU 3pEHUs: B Ie4yaTHOU (hopMe yBEIMUEHHBIM HIPUPTOM; B popMme
DIIEKTPOHHOTO JIOKyMeHTa; B (opme ayauodaiina (mepeBos yueOHBIX MaTepuajoB B
aymodopMmat); B medatHoW ¢opme Ha s3bike bpaiins; MHIMBHIyalbHBIE KOHCYJIBTALMU C
NPUBJICUCHUEM TH(IIOCYPIOTIEPEBOAUNKA; HHIUBUIYIIbHBIC 331aHUSI M KOHCYJIbTAIINY;

— JI7IS1 TUI] ¢ HAapYIICHUSMU CITyXa: B Me4aTHOM (hopme; B (popMe dIeKTPOHHOTO TOKYMEHTA;
BUZCOMATEpPHATBl C CYOTHTpaMH; WHAMBHIYalbHbIC KOHCYJIbTAllMM C TPUBJICYCHHEM
CypAONECpCBOAYNKA, NHAUBUAYAJIbHBIC 3a/IaHUS U KOHCYJIbTAIllUH,

— JJ1s1 JIWIT C HApYIIEHUSIMH OTIOPHO-JIBUTATEIILHOTO ariiapara: B e4atHoi ¢popme; B popme
AJIEKTPOHHOTO JOKYMEHTA; B opMe ayauodaiisia; MHAUBHIyIbHBIC 3a/IaHUS U KOHCYJIbTAIIHH;

B cnyyae HE0OX0IMMOCTH UCTIONB30BaHUS B Y4€OHOM MPOIECCE YaCTHYHO/UCKITFOYUTEIBHO
JTUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TeXHONOTHH, opranusanus padotsl [MI1C ¢ oOyuaromummucs
¢ OB3 u uHBanugamu npeaycMaTpuBacTcss B AJIEKTPOHHONW HH(DOPMAIMOHHO-00pa30BaTeIbHON
cpelie C Y4eTOM UX WHANBUAYATBHBIX ICUX0(DU3NIECKIX 0COOCHHOCTEH.

Pa3paboTunk 457 A
4 P ML AT 7 A Sehesedi
| ' /‘_. ._’ e - L ‘; 3
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[Ipunoxenne 1

YYEBHO-METOAUYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITJIMHBI OcHoBel mporpamMmmupoBanus Ha si3bike Python

a) Cnucox peKoMeH/yeMoii JTUTepaTypbl
OcHoBHas:
1. ®enopos, M. 1O. IlporpammupoBaHue Ha si3pIKEe BRICOKOTO YpoBHS Python : yueOGHoe mocodue
st By3oB / [1. FO. denopos. — 5-e u3a., mepepad. u gom. — Mocksa : MznatensctBo FOpaiit,
2024. — 227 c.— (Bwicmee oOpa3oBanue). — ISBN 978-5-534-17323-9. — Tekcr
NeKTpoHHbIH  //  OOpazoBarenbHas  miatdopma  HOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/539651
2. Yepnsimies, C. A. OcHOBBbI nporpammupoBanusi Ha Python : yueOHOe mocoOue st By30B /
C. A. UepnsbimeB. — 2-e¢ usg., nepepad. u mon. — Mocksa : M3nmatenbcrBo FOpaiir, 2024, —
349 c. — (Boiciiee oOpazoBanue). — ISBN 978-5-534-17139-6. — Tekct : 37eKTpOHHBINA //
O6pasoBarenbHas wiathopma IOpaiir [caiit]. — URL: https://urait.ru/bcode/544190

JlonmosiHuTEILHAS:

1. Boponos, M. B. CucTembl HCKyCCTBEHHOTO MHTEJUICKTA : y4eOHUK M MPAKTUKYM JUIs By30B /
M. B. Boporos, B. . [lumenos, U. A. HebaeB. — 2-¢ wu3n., mepepab. u jgom. — MocCKBa :
WznatensctBo FOpaiit, 2024. — 268 c. — (Briciee oOpasoBanue). — ISBN 978-5-534-17032-
0. — Tekecr : anekrtpoHHBId // OOpa3zoBarenpHas miargopma HOpait [caiit]. — URL:
https://urait.ru/bcode/544161

2. 'nuaenxo, W. I'. TexHOJ0rHM U METOIBI POrPAMMHUPOBAHUS : yaeOHOE TocoOue it By30B /
N. T. l'aunenxo, ®. ®. I1asnos, /. FO. degopoB. — 2-e u3a., nepepad. u gon. — Mocksa :
WznatenberBo FOpaiit, 2024. — 248 ¢. — (Bwicmiee oopaszoBanue). — ISBN 978-5-534-18130-
2. — Tekcr : snextponHblii // OOpazoBarenbHas miardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/536903

3. 3pixoB, C.B. IIporpammupoBanue : y4eOHMK M TpakTukyM st By30B/ C. B. 3b1koB. —
Mockga : M3garenscTBo Opaiit, 2023. — 320 ¢. — (Bwicmee o6pazoBanue). — ISBN 978-5-
534-02444-9. — Texcrt : anekTpoHHbI // Obpa3oBarenbHas wiatdopma KOpaiir [caiit]. — URL:
https://urait.ru/bcode/511712

Y4eOHO-MeTOAMYECKAS:

1. TepueBa . A. Metoaudeckue yka3zaHUs ISl CaMOCTOSITENILHON pabOTBl CTYAEHTOB IIO
muctruinHe « OCHOBBI IIPOTPaMMHUPOBAHUS Ha si3b1ke Python» Jutst CTyIeHTOB Beex HaIlpaBJICHUAN
u cnenuansHoctel He UT npoduns / U. A. Ilepuesa, 0. I'. CaBunos, 1. A. Cannukos. - 2022. -
69 c. - Heonyomukosaunsiii pecypce. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13479

CornacosaHo:

Jlupextop Havunoi Oubanorexu / Bypxanosa M.M. d){/’
SO NTOCTNS COMETYOWIAKG MIYVROW OO Jome sy ':‘L‘ ) PO
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[Ipunoxenue 2

IIpogheccuonanvuvie basvt Oannbvly, UHPOPMAYUOHHO-CRPABOYHBIE CUCHIEMbL

1. D1eKTPOHHO-0UOINOTEYHBIE CHCTEMBI:

1.1. ITu¢posoit o6pazosarensHblii pecype IPRsmart : anextpoHHO-OnbIHOTEYHAS cHCcTEMA :
caiit / OO0 Kommnanus «Ait [Tu Ap Meauay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— Pexxum moctyma: Auist 3aperucTpup. mojb3oBareneil. - TeKCT : SNeKTPOHHBIH.
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