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MHHHCTEPCTBO HAYKH U BBICILIEr0 00pa3oBaHusi PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nmporpaMma JUCHUILIHHBI

1. HEJIN U 3AJAYU OCBOEHUA IUCHUIIJINHBI:
B nucuunuyze u3y4aroTcs OCHOBHBIE IPUHLUIIBI Pa0OThI C 00bEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TIporpamMmupoBanust Python, OuGimorexkn cTaHmapTHBIX MOJIYJEH S3bIKa, METOJBI
IIPOrPaMMUPOBAHUA U OTJIAJAKH IPUIO0XKEHUM, TPUTOJHBIX U1 IPUMEHEHHUS.

Heab mucuumianHbl - (OPMHPOBAHHWE Yy CTYACHTOB HABBIKOB, COOTBETCTBYIOUIMX BHIAM
npoeCCHOHATIBHON J1€ATENIbHOCTH, HEOOXOAUMBIX JJIsl pelleHus] Npo(ecCHOHAIBHBIX 3a/1ad C
UCTIOJIb30BaHUEM s3bIKa TporpaMMupoBanus Python.

3agaya JOUCHUIUIMHBI — MPUOOPETEHHE CTYJACHTAaMU HEOOXOAMMBIX 3HaHUH O 0a30BBIX
KOHIIENIIUAX MPOoTrpaMMHUpoBaHus Ha Python, 06macTsix ero npuMEeHUMOCTH, KOHCTPYKITHSX SI3bIKA

Python u TexHonoruu pa3zpabotku nporpamMm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Hucuunnuna «OcHOBBI mporpammupoBanus Ha Python» u3ydaercs B 4 cemectpe u
OTHOCUTCSI K 00s13aTeIbHOM yacTu nucuuriind 6imoka b1.0.10 nanpasnenus moarotrosku 38.03.02

MeHemxkMeHT.  ucuumianHa

CI)OpMI/IpyeT MMPAaKTUYICCKUC HaBBbIKHU HCIIOJIB30BaHUA B

pohecCuOHANBHOM e TEIbHOCTH COBPEMEHHBIX KOHLENIUN 1 METOA0B IIPOIPaMMUPOBAHHUS.

3. IEPEYEHD IIVTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUSI 110
JUCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH

PE3YJbTATAMMW OCBOEHUS OCHOBHOM

MNPO®ECCHUOHAJBHOM OBPA3OBATEJILHOM ITPOI'PAMMOBI

Koa v nanmenoBanue

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00y4eHHS 110

HWHHOBAIITMOHHLIC IPOAYKTHBI 1
TCXHOJIOTUH, AHAJIU3UPOBATH

JaHHBIC n MNPUMCHATH
MCETO/AbI HCKYCCTBECHHOI'O
HWHTCIIJIICKTAa

peanusyemMon AUCUHMILINHE (MOYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
KOMIIETCHIIM U AOCTHKEHUSI KOMIIETCHIIM I

OK-1 N-11xk1

Crniocoben UCIOB30BaTh | 3HAET METO/IbI MPUMEHEHHUS CKBO3HBIX IU(POBBIX TEXHOJIOTHIA,

METOJIbl U TEXHOJIOTMHM cOOpa, CTPYKTYPHUpPOBaHUS, aHAIU3a
JQHHBIX I IIOCTPOEHHsS HOBBIX OpPraHU3ALMOHHBIX U
YIIPaBJICHYECKUX MOJENEH, MPOAYKTOB U CEPBUCOB

N-1.1ux1
3HaeT  OCHOBHBIE CKBO3HBIE  TEXHOJIOTHH (HOBBIE
MIPOU3BOJCTBEHHBIE  TEXHOJOTMU;  HEHUPOTEXHOJOTHMH U

UCKYCCTBEHHBI HMHTEIIJIEKT; TEXHOJOTMH OecrnpOoBOJAHOMN
CBSI3HM; KOMIIOHEHTHI POOOTOTEXHUKH U CEHCOPUKA; KBAHTOBHIE
TEXHOJIOTHH; CHCTEMBI PACIIPEIEIEHHOTO PEECTPA; TEXHOJIOTUH
BUPTYaJIbHOU U JOTIOJTHEHHOM pearbHOCTH)
NJI-2n0k1

YMeer B chayuae BbIOOpa  MEXKIY
WHHOBAIIMOHHBIMH ¥ YCTapeBIIMMH  TOJIXOJaMH  JIETKO
BBIOMpaTh HOBBIE UAEM W METOABl W NPEANPUHUMATH
KOHKPETHBIE JIEUCTBUSL i TEHEpallud W pealn3aluu
WHHOBALIMOHHBIX Wl U TMOJXOJ0B, YMETh AHAJIU3UPOBATD,
CHHTE3UPOBATh W OILICHUBATh WHMOPMAIUIO JJIsI TPUHATHS
PELIEHNUI U peaIn3alii CBOUX JAEHCTBUI

Na-2.1 uxl

YMeeT HaXOAUTh KPEeaTUBHBIE CIIOCOOBI peIIeHHs MPOOIEMBI,
aHAJM3UPOBATh WX TUTFOCKI M MHHYCHI, PHCKH, BBIOMpATh

NEPCIICKTHBHBIMU
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ONTUMAIBHOE pEeIICHUE

NJ-2.2 uxl

YMeer pacnio3HaBaTh HEMPOYKTUBHBIE MEHTAIbHBIE MOJICIIN 1
CTEPEOTHUIIBl U OTKA3BIBATHCS OT HUX

WJI-3 nxl

Biiageer HaBbIKaMM U3MEHEHUS PEIICHUH MPU HAJTMYUHA HOBBIX
apryMEHTOB WJIM MPOU3OUICANINX HU3MEHEHUH, BIAJETh
TEXHOJIOTHSIMU yTPABJICHHUS TIOJHBIM JKM3HEHHBIM ITHKJIOM
JTAaHHBIX

NJ-3.1 uxl

Brageer TeXHOIOTUAMY MPUHATUS PELICHUH, OCHOBAHHBIX Ha
JNAHHBIX (KyJbTypa M ITHKA TPUHSITHS PEIICHUH Ha OCHOBE
JIAHHBIX; BCTpaWBaHUE IIpollecCa MPHUHATUSA PEIICHUN Ha
OCHOBE JIaHHBIX B OM3HEC-TIPOLIECCHI OpPraHU3AIMH; CHUCTEMBI
ABTOMATUYECKOTO TMPHUHATUS PEUICHUHN, BKIIOYAs CHCTEMbI
HCKYCCTBEHHOTI'O MHTEIIJICKTA)

NJ-3.2 uxl

Bnaneer MmeToankamu obecreyeHns1 0€30IaCHOCTH JaHHBIX

oK -2 NJI-11x2

Crnocoben  pa3pabareiBaTh | 3HAET OCHOBHBIE IIOHATHS A3bIKa IporpaMMupoBanus Python,
nporpaMMsbl Ha si3bike Python | MeToap! onucanus CTPYKTYp AaHHBIX M KJIACCHI 337124,

IUI MCIIOJIb30BaHMs B cdepe | hopMyaupyeMbIX U pemaembsix Ha Python

cBoeir  mpodeccuonanpHoOM | MJ-211k2

JesTeNbHOCTH VYMmeer pazpabaTbiBaTh porpaMmsl Ha s3bike Python,
IIPUMEHSTh U3YUYEHHbIE METOBI U CTPYKTYPhI JJaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEH pa3pabOTKU MporpaMm
NJ1-31x2

Bnaneer HaBblkamMu pa3pabOTKH, OTIAJKU U TECTHUPOBAHUS
nporpamum Ha si3bike Python juig ucnosnb3oBanus B cpepe cBoeit
npo¢ecCHOHATIBHOMN J1eITETbHOCTH

4. OBIAA TPYAOEMKOCTbD JUCHHUITJINHBI

4.1. O6beM TUCHMILIMHBI B 32a4€THBIX eIUHUIIAX (Bcero) 2

4.2. O0beM JUCHUILIMHBI 10 BUAAM y4eOHO#H padoTsl (B yacax)

Kosnn4yectBo yacos (popma o0yueHnus)
. o4HAas
Buj yueGHoii padoThl
Bcero no B T1.4. mo cemecTpam
IVIAHY 4
KonTaktHas pabota oOydaromuxcs ¢ 32 32
IpenojaBaTesieM B cOOTBETCTBUM ¢ YII
AyIUTOpHBIE 3aHATHS:
e JICKINH 16 16/16
® CceMHUHaphbl U MPAKTUYECKUE 3aHATH --- ---
e jabopaTopHble pabOThl, TPAKTUKYMBI 16 16/16
CamocrosiTenpHas pabora 40 40
dopma TEKYILEro KOHTPOJIS 3HAHUU U Brimonnenue
KOHTPOJIS 71a00paTOPHBIX 3aJlaHUH,
CaMOCTOSITeNIbHON pabOThI: TECTUPOBAHUE, pelieHue 3a1a4
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KosnnuyectBo yacos (popma o0yuenus)

Bua y4eOHoii padboThI AL
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KOHTp.paboTa, KOJUTOKBUYM, pedepar u Jip.(He
MeHee 2 BUJIOB)
KypcoBas pabora ---
Bunpl npomexxyTo4HOM aTTecTaluu (3K3aMeH, 3a4eT
3a4er)
Bcero 4acoB 1o guciuIuIiMHe 72 72

B ciiydae HE0OXOIMMOCTH WCIIONB30BaHMS B yU4€OHOM IMpOIECcCe YacTHYHO/MCKIFOYUTEIHHO
JMCTaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHIA B TAOJIHIIC Yepe3 CJICHI YKAa3bIBACTCS KOJITUYECTBO
gacoB pabotsl JIJIC ¢ oOyvarommmMucs AJis IPOBEACHUS 3aHATHIA B JUCTAHIIMOHHOM (hopMaTe ¢

MMPUMCHCHHUEM JJICKTPOHHOI'O 06y‘IeHI/I$I.

Buj yueOHoii padoThI

KonuyectBo yacos (popma odyuenust)
0YHO-3204Hasi

Bcero no B 1.4. o cemecTpam
IUIAHY 4

KonrtaktHas paboTta 00y4aronuxcs ¢ 16 16
IpenojasBaTesieM B COOTBETCTBUM ¢ YII
AynuTOpHbIE 3aHITHSL: 16 16

® JICKIIUU 8 8

® CEMUHapbl U NPAKTUUYECKUE 3aHATHS - -

e j1abopaTopHble pPabOThl, NPAKTUKYMBbI 8 8
CamocrosiTenbHas paboTa 56 56
dopma TEKYILIEro KOHTPOJIS 3HAaHUU U Brinosninenue Brimonnenue
KOHTPOJIS 71a00paTOPHBIX | J1aOOpPAaTOPHBIX 3aTaHMM,
CaMOCTOSITENIbHON pabOThI: TECTUPOBAHUE, 3aJlaHuH, peleHue 3aaad
KOHTp.paboTa, KOJUTOKBUYM, pedepat u Jip.(He pereHue
MeHee 2 BUJIOB) 3aja4
KypcoBast pabota - -
Bunpl npomexxyTouHOM aTTecTaluu (3K3aMeH, 3a4eT 3a4eT
3a4er)
Bcero gyacos 1o aucnuIuinie 72 72

4.3. Conepxanue 1MCOMILIMHBI. Pacnipenenenne 4yacoB o reMam U BUAaM y4eOHOi

padoThI:
dopma oOyueHHs] _ o4uHast

Bunabl yueOHbIX 3aHATHIH

dopma

HasBanue pasjgesoB u
TeM

Bcero

AyauTopHbie
3aHATHS

TeKyLIero
KOHTPOJIA
3HAHUM
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1. A3pik Python. Turmbr 6 2 0 0 0 4 Penrenue 3anau
naHHbIX. OcoOeHHOCTH
BBOJIa/BBIBO/IA.
2. JIuHeiHble arOPUTMBI. 8 2 0 2 0 4 Pemenune 3anau.
OcobenHoctu JlaGopaTopHas
MOJIKITIOYCHUST U pabora 1
WCIOJIb30BaHUS MOJIYJICH.
3.PazBetBisttonuecs 10 2 0 2 0 6 Pemenne 3amau.
MPOIIECCHI. Y CIIOBHBIN JlaGopaTtopHas
orepaTop. pabota 2
4. [luxnumyeckue 8 2 0 2 0 4 Pemrenne 3amau.
anropuT™Mbl. OniepaTopbl Jlaboparopuas
LUKJIA. pabora 3
5. Paborta co cTpokamu. 10 2 0 2 0 6 Pemenne 3amau.
JlaGopaTtopHas
pabota 4
6. KopTexu, criucku 12 2 0 4 0 6 Pemrenne 3amau.
CJIOBapy, MHOYKECTBA. JlaGopaTopHas
OpHOMEpHBIE MAaCCHUBBI paborta 5
7. IByMEpHBIE MaCCHUBBI 10 2 0 2 0 6 Pemenne 3amau.
JlaboparopHnast
pabora 7
8. Pabota c daitmamu. 8 2 0 2 0 4 Pemenne 3amau.
JlaGopatopHas
pabora 6
Hroro 72 16 0 16 0 40
dopma 00y4yeHHsI __ OYHO-3a0YHAs
Buabl yueOHbIX 3aHATHH
AyauTOpHBIE = «
= =
3aHATHUSA = S
E 8 dopma
e 2 =
Ha3Banue pa3neJioB u § s 2| % o s TeKyLIero
TEM 2 S| 28 2 (2 C A = KOHTPOJIsI
(= ) =3 9
=S| 2z | Sgg =4 £ 3HAHMI
= =] = e = -] =R
= [ SEENEN S S = = =
g “Z =R g‘ < < = s
s = e &S| E =)
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1. A3p1k Python. Tumbr 6 1 0 0 0 5 Penrenne 3anau
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JaHHbIX. OCOOCHHOCTH

BBOJIa/BBIBO/IA.

2. JIunelHbIe aJrOPUTMBI. 8 1 0 1 0 6 Pemrenne 3amau.

Ocobennoctu JlaGopatopHnas

MOJKJIIOYEHHS U pabora 1

KCIIOJIb30BAaHMS MOAYJICH.

3.Pa3BeTrBigronuecs 10 1 0 1 0 8 Pemrenne 3amau.

IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHnas

oreparop. pabora 2

4. Iluxnuyeckue 8 1 0 1 0 6 Pemenne 3amau.

anroputMbl. OniepaTopbl JlaGopaTopHas

IUKJIA. pabora 3

5. PaGota co cTpokamu. 10 1 0 1 0 8 Pemrennie 3amau.
JlaGopatopHas
pabora 4

6. Koprexu, ciucku 12 1 0 2 0 9 Pemenune 3anau.

CJIOBapH, MHOXKECTBA. JlaGopaTtopHas

OnHOMEpHBIE MACCHBBI pabora 5

7. IByMepHbIE MaCCHUBBI 10 1 0 1 0 8 Pemrenne 3amau.
JlaGopatopHas
pabora 7

8. Pabora ¢ aiimamu. 8 1 0 1 0 6 Pemenune 3amau.
JlaGopaTopHas
pabota 6

Hroro 72 8 0 8 0 56

5.COAEP/ KAHUME JUCHUJINHBbI

Tema 1. SA3pik Python. Tunsl nanneix. OcodenHocTn BBOAA/BbIBOAA. Colep:KaHUE TEMBI.
Python kak 0OBEKTHO-OpUEHTUPOBAHHBIN s3bIK. Tumbl naHHbIX. OcoOeHHOCTH. BBOI-BBHIBOJ
BEJIMYMH pa3HbIX TUNOB. [IpeoOpazoBanue THIOB. POpMaTHBII BBHIBOI.

Tema 2. JIunelinbie aaroputMbl. OCO0EHHOCTH MOAKJIIOYEHUS W MCIOJIb30BaHUS MOAYJIeil.
Copnepxxanune TeMbl. Moaynu B si3bike Python. OcobeHHOCTH MOJKIIOUEHUS] M MCIIOJIb30BaHMSL.
3nakoMcTBO ¢ MoayseMm math. CocTaBieHHe TUHEHHBIX aJTOPUTMOB.

Tema 3.PazserBasiiommecss mnpouneccbl. YcJI0BHbIH omeparop. Coxep:kaHue TEMBI.
PasBetBistromuecs npoueccel. [IporpaMMHuas peanuzanus cpeactBamu sizbika Python.

Tema 4. HHukanuyeckne aaroputmbl. Oneparopsl nukiaa. Conepxanue TeMsl. Lluknnueckue
anropuTMel. Peanusanusi MUKIOB € ycioBUEeM, ¢ moBTopeHueM. Co3gaHMe M HCIOJIb30BAHUE
MOJIb30BATENbCKUX (YHKIUH.

Tema 5. Pabora co crpoxkamu. Copaepxkanue Tembl. CTpokoBble BenuuuHbl. OCOOEHHOCTH
peanu3anuu U padoTsl ¢ HUMH. OCHOBHBIE METO/BI pabOTHI CO CTPOKAMHU.

Tema 6. Koprexu, cnucku cjioBapu, MHO:kecTBa. OnHoMepHble MaccuBbl. CopepkaHue
tembl. Komnexkumu s3eika Python. Koprexwu, crmcku, cimoBapu, MHOkecTBAa. OCOOECHHOCTH U
peanu3anyst. OcoOOeHHOCTH pabOThI C OAHOMEPHBIMU MacCUBaMH CpelICTBaMH si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Coaepkanue TeMbl. J[BymepHbie MaccuBbl. OCOOCHHOCTH U
peanu3arust 00paboTKH.

Tema 8. PadGora c daiiniamu. Conepxanue tembl. TekcToBblie (aitnbl B si3pike Python. IIpumepst
paboTsI ¢ daitnamu.
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6. TEMbI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATHAM

JauHbIit BUg paboThl HE IpeaycMoTpeH YII.

7. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 2. JIunelinble aJ4roputMbl. OcO0eHHOCTH NOAK/IIOYEHUS] H UCIIO0JIL30BAHUA MOAYJIei.
Jlabopamopnas paboma: «Jlunetinvie npocpammoly.

Lenb paGoOTHI: MOJyYUTHh HABBIKK BBOJUTH U BBIBOJHTH JJAHHBIE, CO3/IaBaTh IEPEMEHHBIC
Y BBINOJHATH apu(pMETHUECKHUE OTepaIiu.

Mertoanyeckne yKazaHus: OOpaTUTh BHHMaHHE HAa BO3MOXKHOCTH TOJKIIOUEHHS
MaTeMaTUYeCKUX PYHKIMM U3 Moayis math.
Tema 3.Pa3BeTBJIsiloNInecs: NPoLecchl. Y CJOBHBIN oneparTop.
Jlabopamopnas paboma: «Pazeemensatowuecs npoyeccoiy.

enb paboThl: MOIYYUTh HABBIK pabOTHI C YCIOBHBIMU ollepaTopamu Ha s3bike Python..
Pabota cocTouT U3 IByX 3a/1aHU.

Mertoanyeckne yKa3aHus: OOpaTHTh BHHMaHHE Ha OCOOEHHOCTH WCIIOJIBb30BaHUS
YCIIOBHOTO OIEPaTopa B sA3BIKE.
Tema 4. Hukanuyeckue aaropurmMbl. OnepaTopbl HMKIIA.
Jlabopamopnas paboma: « Opeanusayusi YuKioey.

enb paboOThl: MONY4YUTh HABBIK MCIOJIb30BAaHHUS ONEPATOPOB LUKJIa Ha sA3bike Python.
PaboTa cocraBieHa u3 Tpéx 3agaHui.

Metoauueckue ykazanusa: OOpaTuTh BHUMaHHME Ha OCOOEHHOCTH IMKJIA C YCJIOBHUEM.
VY aenuTh BHUMaHUE U3YyYEHUIO MOy random.
Tema 5. PaGoTa co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpokamuy.

[enb pabOThI: U3YYUTHh BO3MOXKHOCTH si3bIKa Python st paboThl co cTpokamu.

MeTtoauyeckue yKkazaHWs: U3y4YUTh METOABI JUIsl pabOThl CO CTPOKOBBHIMU BETUYMHAMU,
HCIIOJIb30BaHUE CPE30B.
Tema 6. Kopre:xxu, cnucku ci1oBapu, MHOKecTBa. OTHOMEpHBIE MACCHBBI.
Jlabopamopnas paboma 0ns evinonnenus Ha Python: « O0nomephvie maccugvly.

[{enb paboTHI: 1aTh CTyACHTAM MPAKTUYECKUN HABBIK B HAMMCAHUU MPOTrpaMM 00paboTKH
OJIHOMEPHBIX MaCCHBOB: MIOMCK MaKCUMyMOB 1 MUHHMYMOB, COpTUpOBKa cpeacTBamu Python.

MeTtoauyeckne yKa3aHWs: BBIMOJHUTH 3a/laHue 0e3 MCIONB30BaHUS MOIyJed numpy,
array, 0OpaTUTh BHUMaHHE Ha UCIOJIb30BaHUE JIIMOAa-DyHKIINH.
Tema 7. /IByMepHbI€ MaCCHBBI.
Jlabopamopnas paboma 0ns evinonnenus na Python:«/[eymepnvie maccusvt u (hyHKyuuy.

[enb paboThL: 1aTh CTYACHTAM MPAKTUYECKHUI HaBBIK B HATUCAHHUH MPOTrpaMM 00paboTKu
JIBYMEPHBIX MaCCHBOB C UCIOJIb30BaHUEM (YHKIUH.

Metoanyeckue yka3aHus: 0OpaTUTh BHUMaHHE Ha OCOOCHHOCTH MHUIMATN3AIIMA MacCUBa
C TIOMOIIIBIO BJIOKEHHBIX CTUCKOB. BO3MOKHO HCIIO/Ib30BaTh PYHKIIMKA MOAYJISI nUMPY.
Tema 8. Padora ¢ daitaamu.
Jlabopamopnas paboma 0ns ebinoanenus va Python: « Daiinvly.

[enb paboThI: JaTh CTyIEHTaM MPAKTUYECKUI HABBIK B HAITUCAHUH MTPOTPaMM, B KOTOPBIX
BBITIOJHSIOTCS OTIEpaIiy ¢ TEKCTOBBIMU (haiijlaMH — UT€HUE, 3aIUCh.

MeTtoaudeckue ykazaHus: 0OpaTUTh BHUMAaHHE Ha YKa3aHHE MyTH K (aiimam, ¢ KOTOPHIMU
IPEJICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

Jlannblii Bug paboThl He ipeaycMoTpeH Y11
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9. IIEPEYEHD BOITPOCOB K 3AYETY

ITepemenHble 1 6a30BbIe THIBI JaHHBIX s3bIKa Python.
Apudmernueckue oneparun. OnepaTop MprCBauBaHUsL.

N BE= WL R S N

10. OcHoBHBIE PYHKIMU AJIs1 paOOTHI CO CTPOKAMHU.
11. Konnekuuu s3pika Python. Cricku. Oco6eHHOCTH paboThI CO CITUCKaMH.

12. Komnekuu si3pika Python. MuoxxecTBa. [Ipumeps! paboTsl ¢ MHOKECTBAMH.
13. Komnekuuu s3bika Python. CrioBapu. [Tpumepsi.

14. Komnexnuu si3pika Python. Koprexu. [Ipumeps! ucmonb3oBaHusl.
15. Maccussl. CriocoOsbI 3a1anus 1 00paboTku MaccuBoB B Python.

16. TexcroBsie daitnel. OCHOBHBIC (PYHKINH.

Broa/BeiBos. OcobenHOCTH peanm3anui. @opMaTHBIN BBIBOI.
Oco0eHHOCTH OJKITIOUEHHS U UCTIONBb30BaHus Moayiel B Python.
Omnepanuy OTHOIICHUS U JIOTHUECKUE OTIepaIiu.
VYcnoBublit oniepaTtop. OCOOEHHOCTH UCIIOIB30BAHUS
[{ukiBl ¢ yCTIOBHEM U 33JJaHHBIM YHCIIOM MOBTOpeHui. Peannzanus nuukinos B Python.
Oyuknun B s3bike Python. Co3manue moins30BaTeNbeKUX QYHKIIUN 1 MOTYIICH.
Ctpoku u cuMBOIIBI B si3bIKe Python, criocoObl 3aanust ¥ BEIBO/Ia CTPOKHU.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCA

®dopma 00yueHus: OUHas

Ha3Banmue pa3neson Bun O0bem ®dopmMa KOHTPOJISA
U TeM CaMOCTOSITEIbLHOM B
padoThI yacax
Tema 1.53b1k Python. Tunsl | IIpopabotka yueGHOTO 4 IIpoBepka gqoMaIHero
JAHHBIX. OcobeHHoCTH | MaTepHaia, peleHue 3aJlaHus, 3a4eT.
BBOJIa/BBIBOJIA. 3aja4, MOJIrOTOBKA K
caaue 3a4era.
Tewma 2.JIunelinbie anroputMmsl. | [Ipopabotka yueGHOTrO 4 IIpoBepka goMaIHero
Oco6eHHOCTH NOJKITIOUEHHsT U | MaTepHaia, pelieHue 3aJjaHus, IpOBEPKa
WCIOJIb30BAaHUS MOJTYJIEH. 3aJa4, MOJIrOTOBKA K nabopaTtopHOil paboTHI,
cage 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
caue 3a4era.
Tewma3.Pa3BeTBistomuecs [TpopaboTka yueGHOTO 6 IIpoBepka noMalHero
MPOLECCHI. VYcoBHBINM | MaTepualia, peleHue 3aJlaHus, MPOBEpKa
oreparop. 3aJa4, MOJArOTOBKA K nabopaTopHOi paboTHI,
cade 1a00paTOpHOIL 3ayer.
paboThl, MOArOTOBKA K
caade 3a4era.
4. [luknyeckue anropuTMBl. [TpopaboTka yueOHOTO 4 IIpoBepka gqoManIHero
Oneparopsl LIUKIIA. MaTepuaa, pelieHme 3aJlaHus, MpoBEpKa
3aJa4, HOArOTOBKA K nabopaTopHOil paboTHI,
cade 1a00paToOpHOiL 3ayer.
paboThl, IOATOTOBKA K
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Ha3sBanmue pa3nesioB Bun O6bem dopmMa KOHTPOJIA
U TeM CaMOCTOATEJIbHOM B
padoThI yacax
clade 3a4era.

5. Pabota co cTpokamu. [TpopaboTka yue6HOTO 6 [IpoBepka nomariHero
MaTepuaia, pelieHmue 3a/laHusl, MPOBEPKa
3a/1a4, IOJArOTOBKA K 1abopaTopHOil paboTHI,
cade 1abopaTopHOit 3ayer.
paboThl, HOATOTOBKA K
clade 3a4era.

6. Koprexwu, ciucku cinoBapu, | [IpopaboTka yueOHOTO 6 [IpoBepka gomaniHero

MHOXkecTBa. OHOMEpHBIE MaTepuaa, pelieHme 3aJlaHus, IpoOBEpKa

MacCCHBBI 3a/1a4, NOJArOTOBKA K nabopaTopHOil paboTHI,
caaue J1abopaTopHOM 3ayer.
paboThl, TOJATOTOBKA K
clade 3a4era.

7. IByMEpHBIE MaCCUBBI [TpopaboTka yueOHOTO 6 [IpoBepka qomMarrHero
MaTepuaia, pelieHme 3a/laHusl, MPOBEPKa
3a/1a4, NOJArOTOBKA K nabopaTopHOil paboTHI,
caaue J1abopaTopHOM 3ayer.
paboThl, TOATOTOBKA K
clade 3a4era.

8. Pabota ¢ daitmamu. [TpopaboTka yuebHOTrO 4 [TpoBepka goMairHero
MaTepuaa, pelieHmue 3a/laHusl, MPOBEPKa
3a/1a4, NOJIrOTOBKA K nabopaTopHOit paboTHI,
caaue J1abopaToOpHOM 3ayer.
paboThl, TOATOTOBKA K
clade 3a4era.

dopma 00yueHHs: ouHas
Ha3sanue pasaesnoB Bun Oo6bem ®opMa KOHTPOJIS
U TeM CaMOCTOSTEJIbHOM B
padoThI yacax

Tema 1.53p1k Python. Twumnsl | IlpopaboTka yue6HOTO 5 IIpoBepka noMalHero

JTAHHBIX. OcoOeHHocTH | MaTepuana, pelieHue 3aJlaHus, 3a4eT.

BBOJIa/BBIBOJIA. 3a/1a4, MOJIrOTOBKA K
clade 3a4era.

Tema 2.JIunelinbie anroputmsl. | [Ipopabotka yueGHOTO 6 IIpoBepka noMarHero

OCco0EHHOCTH MOAKIIIOYEHUST U
HCTIOJIb30BAHUS MOIYJICH.

MarepHaia, peleHue
3a1a4, TOATOTOBKA K
caaue J1abopaTOpHOM
paboThl, MOATOTOBKA K
crayde 3adeTa.

3aJjaHus, MPOBEPKa
nabopaTopHON PabOTHI,
3ayer.
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Ha3Banmue pa3neson Bun O0bem ®opma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax

Tewma3.Pa3perBistoiuecs [TpopaboTka yueOHOTO 8 [IpoBepka goMaiHero

MIPOLIECCHI. VYcoBHBIN | MaTepuana, peieHue 3aJlaHus, MPOBEpKa

oreparop. 3aj1a4, MOATOTOBKA K nabopaTopHOil paboTHI,
caaue J1abopaTopHO 3ayer.
paboThl, HOATOTOBKA K
c/aye 3ayera.

4. lluknudeckue aaropuTMBbl. [TpopaboTka yueObHOTO 6 [IpoBepka nomaiHero

Omneparopsl LUKIIA. MaTepuaa, pelieHme 3aJjaHus, MPOBEpKa
3aj1a4, MOATOTOBKA K nabopaTopHOil paboTHI,
caaue J1abopaToOpHO 3ayer.
paboThI, MOJITOTOBKA K
claue 3a4era.

5. Pabora co cTpokamu. [TpopaboTka yueOHOTO 8 [TpoBepka qoManTHero
MaTepuaia, pelieHue 3aJaHus, MPOBEPKa
3a/1a4, MOJIrOTOBKA K nabopaTopHOM pabOTHI,
caaue J1abopaToOpHO 3ayer.
paboThI, MOJITOTOBKA K
claue 3a4era.

6. Koprexwu, cimcku cinoBapu, | [Ipopaborka yueOHOTO 9 [IpoBepka goMaiHero

MHOecTBa. OTHOMEpHbIE MaTepuaia, pelieHue 3aJaHus, MPOBEPKa

MacCHBBI 3aJa4, MOJArOTOBKA K nabopaTopHOil paboThI,
caaue J1abopaTopHO 3ayer.
paboThI, MOJTOTOBKA K
claue 3a4era.

7. IByMepHBIE MaCCHUBBI [IpopaboTka yueGHOTO 8 [TpoBepka goMaiHero
MaTepuana, pelieHme 3aJlaHus, MPOBEPKa
3aJa4, MOJIrOTOBKA K nabopaTopHOil paboTHI,
caaue J1abopaTopHO 3ayer.
paboThI, MOJITOTOBKA K
claue 3a4era.

8. Pabota c daitmamu. [TpopaboTka yueGHOTO 6 [TpoBepka goMaiHero
MaTepuana, pelieHue 3aJjaHus, MPOBEPKa
3a/1a4, OJIT0OTOBKA K nabopaTopHON PabOTHI,
caaue J1abopaTOpHOMA 3ayer.
paboThI, MOJITOTOBKA K
caaue 3ayera.

WUTOTO 56
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11. VUEEHO-METO/IHMECKOE H HHOPOPMAIIMOHHOE OBECIEYEHHE
JTHCITHILTHHGI

a) CnMHcoK peKoMelIyeMoil JdATepaTypLI

GCHOBHAM:

l. Jmarononsesnid  JILM.,  Ocxossl  uporpamsnposadng Ha  saseike Pylhon
[ DnerTponmEen pecype]: yuebumk /[ 3matonmonsesait . M. - M. : JIMEK lpecc, 2017, - 284 ¢, -
ISBN 978-5-97060-552-3 - Posmum AoeTyia:
http:/wrwrw studentlibrany book TSBN9 78507060552 3. html

2. Ceopon, JI K. Tlporpamvmporanne Ha ginike Becokorn ypormas Python
yuebHoe mocofie pmd Bvioe ! [l KO, Qemopo. — 4-¢ H3d., nepepab. H Iom. — Mocksa :
Hsparenserso Kpaiir, 2022, — 214 ¢, — (Bricmee obpazosanne). — [SBN 978-5-534-15733-8.
— Teker : o2nexTponmweiii ¢/ OOpazopaTentmas maaTdopma [Opafit  [caiit] — URL:
https:/urait.nybeode/S00562

JUMTOJTHHT T ENAH

1. Jyaanoe Pamaneo, Python. K BepumiHam MacTepcTBa [2nerTpoHHBID pecype] /
Jygamao Pavaneo - M. : [IME Llpece, 20016, - 768 ¢, - ISBN 978-53-97060-384-0 - P gocTvia;
http:/fwww studenthbrary rubook/ ISBN9 785970603840 hinl

2. Magxnmmme Y., Pyvthon w1 amamis gammmax [DnexTpomnmii pecype] / ¥oae Maxsamim
- M. OIME Ilpecce, 2015, - 482 ¢, - ISBN 978-5-97060-315-4 - PesuM JocTyia:
hittp:wwew siudentlibrary nubook TSBN9TE S0 70603 154 himl

VaeOH0-MeToINgecKaf (paspadoTaanas HILP, peammyviomuye OLIOLL BO):

1. Meroanueckne  YEasaHHE UM CAMOCTOHICIBHON  pabolhl  CIYUSHTOE L0
THCOHILTHIE «(ICHOBEL IPOTpaMMipoBaitid a s3pike Pythony am8 cTyaenTos Beex manmpanIeniii
i cnenmansiocTeil e HT npodmns £ H. A. Tlepnera, K). T'. Capnnos, I1. A, Cammnkos. -
ViaegHoBcR - Yal'v, 2022, - 69 ¢ - HeonovOnukoBaHHEND pecype. - URL:
hittp:/Mibalsum/MegaProTownload MObject/ 13479 | - Pexnm pocryna: 2hC ¥V, - Texer :
WTEKTPOHH LI,

['aBHEI OUOIHOTEKAPD /__TomocoBa M.H. / {C\@/ /

JIO/DKHOCTb COTPYIHHKA Hay4HOI OHOIHOTEeKH DOUO MOJIUCH nata
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) Mporpammuoe obecnedenne —
s Onepaunondan cacTema Windows:
o [laker oducHux nporpavy Microsoft Office.

B) Mpodeccnonansabie Baikl TANHLIX, HEQOPMANHOHEO-CIPABOIHLIE CHCTEMBI
1. FaexTposHO-GHbAHOTE M HEIE CHCTEMBI:
1.1. Lindporoii obpazosarensauii pecype IPRsmart : anexTponno-0HGIMOTEYHAS CHCTEME :

caiitr / OO0 Koumnmasma «Aii [Im Ap Memma». - Caparos. [2024]. - URL:
hitp://www iprbookshopru. — Pemmum gocryma: ans sapersmcipup. noassosateneid. - Teker :
AMEETPOHHBIA.

1.2. Obpazosatensnas maatpopma FOPANT : obpajoBaTenbHEIN pecype, IEKTPOHHAA
ouonuoTexka - cait /| 000 Dnextpornoe mwigarenscTeo «HOPAHT». — Mockea, [2024]. - URL:
hitps://urait.ru . — Pesiy gocTyna: ans aperscTpep. noassosarenei. - Texcr : anexTponnsii.

1.3. basa namHex «JnexTponHas Dubamorexa Texmmueckoro BY3a (IBC «Koscynsrant
cTyeHTar) © yexkTpoHHo-OMOaHoTeYHas cHcTema : caiit /[ Q00 «lloamrexpecype». — Mockea,
[2024]. — URL: https://'www.studentlibrary.rw/cgi-bin‘/mbdx. — Pesxmim aocTyna: 4na 3aperucTpHp.
noibioparenei. — TekcT : MMeKTPoOHHEH.

1.4. 9bC Jlane : anexTponno-Onbmmoreunas cacrema : caiit / Q00 9bC «Jlanws. — Canxr-
IMetepoypr. [2024]. — URL: hups:Velanbook.com. — PeweM JocTynma: ans sapermcTpHp.
noassosareneii. — Texer : AMeKTPOHHRA.

1.5. 9bC Znanium.com : 3nexkTpoHHO-OROIHOTEYRaR cHcTeMa : cadT / 000 «3HaHHyM». -
Mockra, [2024]. - URL: http:/znamum.com . — PexmM 1ocTyna : 108 3IaperscTpHp.
NoassoBaTeneH. - TeRcT | WIeKTPOHHRI.

2. KoncyastantIlnoce |Jaextponssii pecype|: cnpaso4nas npasosas cuctema. /| 000
wKoncynerant [Imocs - InexTpon. aan. - Mockea : KoncyasrantlLmoc, [2024).

3. eLIBRARY.RU: nayynas snexTponHas OwOmmorexa : caiit /| 000 «Hayuynas
Dnextponnas buGmmorexas. — Mockea, [2024). — URL: hup:/elibrary.ru. — Pesum goctyna : ans
ARTOPH?. NONLIOBATENEH. — TeKcT | MeKTpPOHHEN

4. MepepansHan rOCYIAPCTEEHHAE HEGOPMAUHOHHAR cHcTeMa «Hanmonansnan
WiekTponHas dubianoTexa» | 3nekTposRas OnOmroTexa : caiit | PI'BY PI'h. — Mockea, [2024]. -
URL: hitips://r30.pp. — Pexum noctyna : ans noaksoeatened Hayunod OmGamorexm. — Texer :
3/IEKTPOHHBIH.

5. Poccniickoe ofpajopanne : deneparsnniit nopran /| yupeauteas DIAY «DHLITO». —
URL: http://www.edu.ru. — Texct : 3meKTpOHHLIA.

6. JnexTponnas Gubamoreqnas cacrema Yal'y - mogvae «3nextponsas OGuGnmoTexas
ABHC Mera-I1PO / 000 «[lata Dxcnpeccs. — URL: hup://hib.ulsuruMegaPro/Web. — Pexum
JoCTYna ;| A noab3oparenei HayaHoil OnOmMoTexH. — TeKCT : 3NCKTPOHHLINA.

{
Humenep peayumi hA_AL] Hlypenxo 10.B. 03.06.2024
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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. CHEIMAJIBHBIE YCJIOBUA JJIsI OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS
B cnydae wneoOxoaumocTu, oOydYaromuMcs U3 4YHCIA JHUI C OrPaHUYECHHBIMHU
BO3MOXXHOCTSIMU 37I0pOBbsSI (I10 3asBICHUIO OOYYaIOLIErocsi) MOTYT Mpe[jiaratbCsi OJIHU U3
CIIEAYIOUIMX BapUaHTOB BOCHPHUATHS HHGOPMAIMA C YYETOM MX HWHAWBUIYAIbHBIX
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;

— JUIs JIML] C HapyLIEHUsSIMHU CiIyXa: B IeyaTHOU (opMme; B (hOpMe JIEKTPOHHOI'O JJOKYMEHTA;
BUJEOMaTepuaigbl € CyOTMTpaMM; WHAMBHUIYalbHble KOHCYJIbTALlMM C TPUBJICYCHUEM
CYpAOIEpeBOIUHNKA; MHANBUIyaJIbHbIE 3a/1aHUSI U KOHCYJIbTALIUN;

— JI71s1 JIMIL C HAapyIIEHUSIMH OTIOPHO-/IBUTATEJILHOTO aniapara: B ne4aTHoi ¢popme; B popme
AJIEKTPOHHOIO JOKYMEHTA; B popMe ayauodaiisia; MHAUBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

B cinyyae He06X0IMMOCTH UCTIOIB30BaHUS B y4€OHOM MTPOLIECCE YACTUYHO/UCKITIOUUTENIEHO
JUCTAaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJIOruM, opranusanus padotsl [II1C ¢ oOyuaromummucs
¢ OB3 u uHBanuIamMu NpeaycMaTpuBaeTcsi B JIEKTPOHHONW MH(OPMAIMOHHO-00pa30BaTeIbHOM
Cpelie C y4eTOM UX MHAUBUAYAIbHBIX CUX0()U3NUECKUX OCOOEHHOCTEH.
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- QPOLEACs Z il Prefesed

o

7
L "'(;-
&

¥
i

OO

NANHCE AERHICTE

Crpanunal3 us 13



