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MHHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nmporpaMma JUCHUILIIHHBI

1. HEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:
B mucuunumze u3y4aroTcss OCHOBHBIE TPHUHLIUIIBI PA0OTHI C 00bEKTHO-OPUEHTHUPOBAHHBIM
S3IKOM [IpOrpaMMHUpoBaHusi Python, OHONMOTEKHM CTAaHIAPTHBIX MOJIYJICH S3bIKa, METOMIbI
IIPOrPaMMUPOBAHUS U OTJIAJAKH NPUIOKEHUM, IPUTOIHBIX )i IPUMEHEHHUS.

Heab mucuMmiavHbl - (OPMHPOBAHHE Yy CTYAEHTOB HABBIKOB, COOTBETCTBYIOUIMX BHIAM
npodeCCHOHATILHON J1eATeNFHOCTH, HEOOXOAUMBIX JJIsl pelIeHus] Mpo(ecCHOHAIBHBIX 33134 C
MICIIOJIb30BaHUEM sI3bIKa IIporpaMmupoBanus Python.

3ajaya JUCHMIUIMHBI — TPUOOPETEHHE CTYIACHTAaMH HEOOXOAMMBIX 3HAHWA O 0a30BbBIX
KOHLIEIIIUAX TPOrpaMMupoBanus Ha Python, oGacTsax ero npuMeHMMOCTH, KOHCTPYKIUSX S3bIKa

Python u texnonoruu pazpabotku nmporpamm Ha Python.

2. MECTO AUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Juctuminia «OCHOBBI TporpammupoBanus Ha Python» usyuaercss B 4 cemectpe u
OTHOCUTCS K 00s3aTelbHOM dYacTH AucUHUIUIMH Onoka b1.0 HampaBieHus MOJATOTOBKH

[lcuxonorus.  AucuuruinHa

HaBBbIKH HCII0JIb30BaHUA B

dbopMHUpyeT  TpaKTHYECKUE

HpO(l)CCCI/IOHaJIbHOI;’I ACATCIIbBHOCTHU COBPCMCHHBIX KOHI_IGHI_[I/Iﬁ 1 MCTOAOB IIPpOrpaMMHPOBaHUA.

3. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHMUSI 11O
JUCHUIIVIMHE, COOTHECEHHBIX C INTIAHUPYEMbBIMH

PE3YJIbTATAMH OCBOEHHUS OCHOBHOM

IMPO®ECCHUOHAJIBHON OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa 1 HauMeHOBaHMeE

Hepeqenb IVIAHUPYEMBIX PE3yabTaTOB oﬁyqe}mﬂ mo

HWHHOBAllMOHHBIC ITPOAYKTHI U
TCXHOJIOTHH, AHAJIM3UPOBATH

JaHHBIC u MNPUMCHATH
METO/bI HCKYCCTBECHHOI'O
HHTCIJIICKTA

peaansyemoii AMCHMILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
KOMIIETeHIIH U JAOCTHKEHHSI KOMIIEeTEeHIIH

OK-1 NI-1mx1

Crniocoben UCIOJIb30BaTh | 3HAET METO/IbI IPUMEHEHHUS CKBO3HBIX LIU(PPOBBIX TEXHOJIOTHH,

MCETOABI M TCXHOJIOI'MH c60pa, CTPYKTYpHUPOBAaHHA, aHAJIU3a
JaHHBIX [JIA TOCTPOCHHUA HOBBIX OpPraHU3allMOHHBIX H
YHOPaBJICHUYCCKHUX MOI[CJICP’I, IMPOAYKTOB U CCPBUCOB

NA-1.1ukl
3HaeT  OCHOBHBIE  CKBO3HBIE  TEXHOJNOTUH  (HOBBIE
MPOU3BOJICTBEHHBIE  TEXHOJIOTHH;  HEHUPOTEXHOJOTHH U

UCKYCCTBEHHBIH MHTENJIEKT, TEXHOJIOTUM OecrpOBOJHOM
CBSI3M; KOMIIOHEHThI POOOTOTEXHUKH U CEHCOPUKA; KBAHTOBBIE
TEXHOJIOT'MH; CUCTEMBI PACIIPEIEIEHHOTO PEECTPA; TEXHOJIOTUH
BUPTYaJIbHOU U JONOJHEHHOW PealbHOCTH)

WUJI-2n0x1

YMeer B cioyuae BbIOOpa  MEXIy ~NEPCHEKTUBHBIMU
WHHOBAIlMOHHBIMM M yCTapeBIIMMM TOAXOJAaMH  JIETKO
BbIOMpaTh HOBbIE UAEM U METOABl U NPEAIpPUHHUMATH
KOHKpDETHBIE JE€HCTBUS Ul TEHEpalMM M peaau3aluu
WHHOBAIIMOHHBIX HJAE€W W TMOJIXO0J0B, YMETh AHAJIU3UPOBATbH,
CHUHTE3MpOBAaTh M OICHWBATh HMH(DOPMAIUIO Al MPUHITUS
pELIEHUI ¥ peaIn3alii CBOUX AEHCTBUI

NJ1-2.1 uxl
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YMeeT HaXOJUTh KPEaTUBHBIE CIIOCOOBI PEIICHHS TPOOIEMBI,
aHAJM3UPOBaTh WX IUTFOCKI M MHHYCHI, PHCKH, BBIOMpAaTh
ONTHMAIILHOE PEIICHUE

NJ-2.2 uxl

YMeeT pacnio3HaBaTh HEMPOAYKTHBHBIE MEHTATbHBIC MOJCIH
CTEPEOTHUIIBl U OTKA3BIBATHCS OT HUX

NJI-3 nxl

Brageet HaBbIKaMM U3MEHEHUS PEIICHUH MPU HAJTMYUHA HOBBIX
ApryMEHTOB WJIM TPOM3OIICIIINX HM3MEHEHHH, BJIAJCTh
TEXHOJIOTHSIMU yTPABJICHHUS TIOJHBIM JKM3HEHHBIM ITHKJIOM
AHHBIX

NJ1-3.1 okl

Brnageer TeXHONOTHSIMH TIPUHSATHS PEIICHUN, OCHOBAHHBIX Ha
JNAHHBIX (KyJbTypa M ITHKA TPUHSITHS PEIICHUH Ha OCHOBE
JAHHBIX; BCTpaWBaHUE TMpOIecca NPHHATHS PEIICHUH Ha
OCHOBE JIaHHBIX B OM3HEC-TIPOLIECCHI OpPraHU3AIMH; CHUCTEMbI
ABTOMATHYECKOTO TPUHATUS PEIICHUH, BKIIOYAs CUCTEMBI
HCKYCCTBEHHOT'O MHTEIIJICKTA)

N/1-3.2 nxl

Bnageer metonukamu odecrneueHust 0€30MacHOCTH JaHHBIX
oK -2 N/I-1uk2
CnocobGen  pa3pabaTeiBaTh | 3HAET OCHOBHBIC IOHATHUSA A3bIKA MMporpaMmupoBanus Python,

nporpamMmel Ha si3bike Python
JJIsI KCHOJIB30BaHus B cdepe

METO/Ibl OITMCAHUs CTPYKTYP AAHHBIX W KIJIACCHI 3aja4,
dbopMynupyeMbIX U perraemMbix Ha Python

cBoeir  mpodeccuonanpHoM | MJI-211k2
JESTEIBHOCTH VYMmeer pazpabaTbiBaTh porpaMmsl Ha s3bike Python,
IPUMEHSTh U3YUYEHHbIE METOIbl U CTPYKTYphI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTHEN pa3pabOTKU Mporpamm
NJI-31mk2
Bnaneer HaBblkamMu pa3pabOTKH, OTIAJKU U TECTHUPOBAHUS
nporpamum Ha si3bike Python juig ucnosnb3oBanus B cpepe cBoeit
npodecCHOHATIBHOMN J1eITETbHOCTH
4. OBLIASA TPYTOEMKOCTDH JUCIUIIJINHBI
4.1. O0beM THCHUILINHBI B 324€THBIX eIUHUIAX (Bcero) 2
4.2. O0beM JUCHUILIMHBI 10 BUAAM y4eOHO#H padoTsl (B yacax)
KoanvecTBo yacoB (popma o0yueHust)
. o4HAas
Buj yueGHoii padoThl
Bcero no B T1.4. mo cemecTpam
IUIAHY 4
KonraktHas paboTta 00ydaronmxcs ¢ 32 32
MPENoIaBaTesieM B COOTBETCTBUHU € Y1
AyIUTOpHBIE 3aHATHS:
e JICKINH 16 16/16
® CeMHUHapbl U MPAKTUYECKUE 3aHATH --- ---
e j1a0opaTopHbIe PA0OTHI, TPAKTUKYMBI 16 16/16
CamocTosiTenbpHas padoTa 40 40
@PopMa TEeKyILIEro KOHTPOJIs 3HAaHUU U Beinonnenue
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KosuuecTBo yacoB (¢popma odydeHns)

Bua y4eOHoii padboThI ShLL
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KOHTPOJIS 71a00paTOPHBIX 3a/laHUH,
CaMOCTOSITENTLHOUN pabOThI: TECTUPOBAHUE, pelieHue 3a1a4
KOHTp.paboTa, KOJUTOKBUYM, pedepat u Jip.(He
MeHee 2 BUJIOB)
Kypcosas pabora ---
Bunpl npomexxyTouHOM aTTecTanuu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB 110 1MCHUIIIMHE 72 72

Buj yueOHoii padoThI

KosuuecTBo yacoB (¢popma o0ydeHus)
0YHO-3204Hasi

Bcero no B 1.4. mo cemecTpam
IVIAHY 4

KonTakTHas pabota 00ydaromuxcs ¢ 12 12
IIpenojasBaTesieM B COOTBETCTBUM ¢ YII
AyIUTOpHBIE 3aHATHS:

® JICKIIMHU 4 4/4

® CEMUHapbl U NPAKTUYECKUE 3aHATHS --- ---

e j1abopaTopHble pPabOThl, NPAKTUKYMbI 8 8/8
CamocrosTenpHas padora 60 60
@®opMa TeKyILIero KOHTPOJIsA 3HAaHUM U Brimonnenue
KOHTPOJIS 1a00paTOPHBIX 3aaHUH,
CaMOCTOSITENIbHOM pabOThl: TECTUPOBAHUE, pelieHue 3aaa4
KOHTp.paboTa, KOJUTOKBUYM, pedepat u Jip.(He
MEHee 2 BHJIOB)
KypcoBast pabota ---
Bunbl npomexxyTouHOM aTTecTaluu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB 1o IUCHUIIIMHE 72 72

B cnyyae HeoOXOAMMOCTH HCHOJB30BAHUS B YU4EOHOM TPOIECCE YAaCTHYHO/HCKIFOUUTEIBHO
JTUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUI B TA0JIMIIE Uepe3 CIeIl YKa3bIBaeTCs KOJIUYECTBO
yacoB paboTts! JIJIC ¢ oOyuaromumMucst j1sl MpOBEICHUS 3aHATUH B IUCTAHIIMOHHOM (opmarte ¢

MPUMCHCHHUECM SJICKTPOHHOT'O 06y‘{eHI/ISI.

4.3. Conep:xanue TUCUMILINHBI. Pacnipenesenne 4acoB mo reMam U BUIaM Y4eOHOi

padoThI:
dopma oOydeHus] _ o4uHast

Bunabl yueOHbIX 3aHATHIH

dopma

HasBanue pasjgesoB u

TEM

Bcero

AyauTopHbie
3aHATHS

TeKyLIero
KOHTPOJIA
3HAHUM
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1. S3bix Python. Tunsr 6 2 0 0 0 4 Pemenue 3amau
naHHbIX. OcoOeHHOCTH
BBOJIa/BBIBO/IA.
2. JIuneitHpIe adrOPUTMBI. 8 2 0 2 0 4 Pemenune 3anau.
OcobenHoctu JlaGopaTopHas
MOJIKIIIOUYEHUS U pabora 1
WCIIOJIb30BAHUSI MOJYJICH.
3.PazBeTBIstronmecs 10 2 0 2 0 6 Pemenne 3amau.
MPOIIECCHI. Y CIIOBHBIN JlaGopaTtopHas
orepaTop. pabota 2
4. Iluknu4eckue 8 2 0 2 0 4 Pewmienue 3amau.
anropuT™Mbl. OniepaTopbl Jlaboparopuas
LUKJIA. pabora 3
5. Pabota co cTpokamu. 10 2 0 2 0 6 Pemenne 3amau.
JlaGopaTtopHas
pabota 4
6. Koprexwu, ciucku 12 2 0 4 0 6 Pemenue 3amau.
CJIOBapH, MHOXKECTBA. Jlaboparopuas
OiHOMEpHbBIE MACCHBBI pabota 5
7. JIByMepHbIE MAaCCUBBI 10 2 0 2 0 6 Pemenue 3amau.
JlaboparopHnast
pabora 7
8. Pabota c daiinamu. 8 2 0 2 0 4 Pemenne 3amau.
JlaGopatopHas
pabora 6
Hroro 72 16 0 16 0 40

dopma 00y4yeHHs] _ OYHO-3a0YHAs
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1. A3k Python. Tumsr 8 0,5 0 0 0 6 Pemenue 3anau
manHubIX. OcobeHHOCTH
BBOJIa/BBIBOIA.
2. JIuneliHbIe aJITOPUTMBI. 8 0,5 0 1 0 8 Pemenne 3apau.
OcobenHoctu JlaGopatopHas
MOAKJIIOYEHHS U pabora 1
WCIOJIb30BAaHMS MOAYJICH.
3.PasBerBistromnuecs 12 0,5 0 1 0 8 Pewmienue 3amau.
IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHnas
oreparop. pabora 2
4. [luknmngaeckue 8 0,5 0 1 0 8 Pemenne 3amau.
anroputMbl. OniepaTopbl JlaGopaTtopHas
KA. pabora 3
5. Pabora co cTpokamu. 8 0,5 0 1 0 8 Pemenne 3apau.
JlaGopaTopHas
pabora 4
6. Koprexu, ciucku 12 0,5 0 2 0 8 Pemenne 3amau.
CJIOBapH, MHOXKECTBA. JlaGopaTtopHas
OpHOMEpHBIE MAaCCHUBBI paborta 5
7. JIByMepHBIE MacCUBEI 8 05| 0 1 0 8 Pemenne 3amau.
JlaGopatopHas
pabora 7
8. Pabora c daitnamu. 8 0,5 0 1 0 6 Pemenne 3amau.
JlaboparopHnast
pabota 6
Hroro 72 4 0 8 0 60

5.COAEP/ KAHME JUCHUJINHBbI

Tema 1. SA3pik Python. Tunsl nannbix. OcodenHocTn BBOAa/BbIBOAA. Co/ep:KaHUE TEMBI.
Python kakx 0O0BEKTHO-OPHEHTHPOBAHHBINA SM3bIK. THIBI JAaHHBIX. OcobeHHOCTH. BBOA-BBIBOJ
BEJIMYMH pa3HbIX TUMNOB. [IpeoOpazoBanue THoB. PopMaTHbII BHIBOI.

Tema 2. JIuneliHble a1ropuT™Mbl. OCO0EHHOCTH MOAKJIIOYEHUS W MCII0JIb30BAHUS MOAYJIEH.
Conepxxanue teMbl. Moaynu B si3bike Python. OcoOeHHOCTH MOAKIIIOYEHUS] M UCTIOIBb30BaHUS.
3HakoMcTBO ¢ MojysieM math. CocraBieHue JTMHEHHBIX aIrOPUTMOB.

Tema 3.PazBerBasiiommecss mnpouneccbl. YcJaoBHbIH omeparop. CoxaepxaHue TEMBIL.
PaserBnsitomuecs nporuecchl. [IporpaMMHas peaiu3anus cpefacTBamu si3bika Python.

Tema 4. HHukanuyeckune aaroputmbl. Oneparopsl nukiaa. Conepxanue TeMsl. Lluknnueckue

Crpannnab us 13



MHHHCTEPCTBO HAYKH U BhICIIEro oOpa3oBanus PO

o N ®dopma
Y bSHOBCKHI TOCYJapCTBEHHbIH YHUBEPCUTET

®-Paboyas nmporpaMma JUCHUILIIHHBI

aNropuTMel. Peann3anusi IUKIOB € yciloBUEM, ¢ moBTopeHueM. Co3gaHMe M HCIOJIb30BAHUE
M0JIb30BATEIBCKUX (DYHKIIUH.

Tema 5. PaGora co crpokamu. Conepxkanue Tembl. CTpokoBble BenU4MHBL. OCOOEHHOCTH
peanu3anuu U paboTsl ¢ HUMU. OCHOBHBIE METO/Ibl Pa0OTHI CO CTPOKAMHU.

Tema 6. Koprexku, cnucku cjoBapu, MHOxkecTBa. OnHomepHble MaccuBbl. ConepikaHue
tembl. Komnekuun si3bika Python. Koprexwu, crucku, cioBapu, MHOXKecTBa. OCOOCHHOCTH U
peanu3arust. OCOOCHHOCTH pabOThI C OHOMEPHBIMU MacCHBaMHK CpeCTBaMH si3bika Python.,
Tema 7. iBymepHble MaccuBbl. Cozaepkanue TeMbl. J[BymepHble MaccuBbl. OCOOCHHOCTH U
peanu3anusi 00padOTKH.

Tema 8. Pa6ora ¢ ¢aiiiamu. Conepsxkanue tembl. TekcroBbie daiiasl B s3pike Python. TIpumepsr
paboThI ¢ daitnamu.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATHAM

Jannslit Bug paboTsl He ipeaycMoTper YII.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. JIuneiinble aJroputMbl. Oco0eHHOCTH MOAKIIOYEHNUSI U UCTO0JIb30BAHUS MOTYJIEH.
Jlabopamopnas paboma: «Jluneiinvie npocpammoly.

Lenb paGoOTHI: MOIyYNTHh HABBIKK BBOJUTH U BBIBOJHUTH JJAHHBIE, CO3/IaBATh IEPEMEHHBIC
U BBITOJHATH apu(METHUECKHUE OTIepaIiH.

Mertoanyeckne yKazaHus: OOpaTUTh BHHMaHHE HAa BO3MOXKHOCTH TOJKIIOUYEHHS
MaTeMaTHYeCKUX (YHKIHA U3 Moyt math.
Tema 3.Pa3BeTBJIsiionuecsi npoueccsl. Y CJOBHBIN onepaTop.
Jlabopamopnas paboma: «Pazeemensatowuecs npoyeccoiy.

Lenb paboThl: MOTYYUTHh HABBIK pabOTHI C YCIOBHBIMU ollepaTopamu Ha si3bike Python..
Pabota cocTouT U3 IByX 3a/1aHU.

Metoauueckue ykazaHusa: oOpaTHTh BHUMaHHE Ha OCOOEHHOCTH HCIOJB30BaHUS
YCIIOBHOT'O OIIEPATOPA B SA3BIKE.
Tema 4. Hukanuyeckue aaropurmMbl. OnepaTopbl HMKIIA.
Jlabopamopnas paboma: « Opeanuzayusi YuKioey.

Llens paboOTHI: MONYYUTh HABBIK MCIIOJIL30BAHUS OMEPATOPOB IMKJIA Ha s3bike Python.
Pabora cocraBneHa u3 Tpéx 3a1aHu.

Metoauueckue ykazanus: OOpaTuTh BHUMaHHME Ha OCOOEHHOCTH IMKJIA C YCJIOBHEM.
VY ienuTh BHUMaHUE U3yUEHHIO MOy random.
Tema 5. PaGoTa co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpoxamuy.

Llens paboThI: U3yYHTH BOBMOXKHOCTH si3bIka Python amst paboThl cO cTpOKamH.

Mertoanyeckre yKa3aHus: U3YyYUTh METOJIbI sl pabOThl CO CTPOKOBBIMH BEIMYMHAMU,
HCIIOJIb30BaHUE CPE30B.
Tema 6. Kopre:xxu, cnucku cioBapu, MHOKecTBa. OTHOMEpPHBIE MACCHUBBI.
Jlabopamopnas paboma ons svinonnenus na Python: «Oonomepnvie maccuewi .

[{enb paboTHI: 1aTh CTyACHTaM MPAKTUYECKUN HABBIK B HAMMMCAHUU MPOTpaMM 00paboTKH
OJTHOMEPHBIX MaCCHBOB: MIOMCK MAaKCUMyMOB U MUHUMYMOB, COPTHPOBKa cpenctBamu Python.

Mertoanyeckre yKa3aHHs: BBIOJHHUTH 3aJaHue 0e3 MCIONIb30BaHMUA MOIYJIEH Nnumpy,
array, oopaTuTh BHUMaHH€E Ha UCIIOJIb30BaHue JIAMOAa-(DyHKIIHUH.
Tema 7. IByMepHbI¢ MACCHBBI.
Jlabopamopnas paboma ons evinonnenus na Python: «/Jeymepnoie maccusol u gpynxyuuy.

[enb paboOTHL: 1aTh CTYACHTAM MPAKTUYECKHUI HABBIK B HATUCAHHUH MIPOTrpaMM 00paboTKu
JIBYMEPHBIX MaCCHBOB C HUCIOJIb30BAHUEM (DYHKIIUH.
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MGTOI[I/I‘ICCKI/IG YKa3aHus: 06paTI/ITB BHUMAaHHE Ha 0COOEHHOCTH HMHUIUaJIn3allui MaCCuBa

C TIOMOIIIBIO BJIOKEHHBIX CITUCKOB. BO3MOKHO HCIIONIB30BaTh (PYHKLIUK MOy NUMPY.
Tema 8. PaGora ¢ paitnamm.
Jlabopamopnas paboma ons evinonnenus na Python: « @atinby.

Lenb paboOTHI: AAaTh CTyI€HTaM NPAKTUYECKUN HABBIK B HAITMCAHUU MPOTPAMM, B KOTOPBIX

BBITIOJIHAIOTCA OII€pallii ¢ TCKCTOBBIMU q)aﬁHaMH — YTCHHC, 3aIIUCh.

Metoanyeckue ykazaHus: 00paTuTh BHUMaHHUE Ha yKa3aHUE MyTH K Qaiisiam, ¢ KOTOPBIMHU

MPEJICTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®GEPATOB

JauHb1it BUg paboThl HE IpeaycMoTpeH YII.

CoNoOA~WNE

Tl e e e SE S T
OO~ WNEO

9. HIEPEYEHbB BOIIPOCOB K 3AYETY

[TepemenHble u 6a30BbIe TUIIBI JaHHBIX A3bIka Python.

Apudmernueckue onepanuu. OnepaTop NprUcBavBaHuUs.

BBoa/BbiBos. OcoOeHHOCTH peanu3anuy. @opMaTHBIN BBIBOI.

Oco0OeHHOCTH MOJIKIIFOUEHUS U UCTI0NIb30BaHus Moayeit B Python.

Onepanyy OTHOIIEHUS U JIOTHYECKHUE OTIEePALIUH.

YcnoBublii oniepaTtop. OCOOEHHOCTH UCIIOIB30BAHUS

[{ukIBI ¢ yCTIOBHEM U 33JJaHHBIM YHCIIOM MOBTOpeHui. Peannzanus nuukinos B Python.
Oyukun B s3bike Python. Co3manne moiib30BaTenbCKuX (GyHKIHUNA U MOTyJICH.
Ctpoku u cuMBOJIBI B si3bIke Python, criocoOb! 3aanust ¥ BEIBO/Ia CTPOKH.

. OcHOBHBIE QYHKIUU TSI paOOTHI CO CTPOKAMH.

. Konmnexkuun si3pika Python. Cnucku. Oco6eHHOCTH pabOoThl CO CIIMCKaMHU.

. Konmnexkumu si3pika Python. MuoskectBa. [IpumMepsr paboTsl ¢ MHOKECTBAMU.
. Konmnexkuuu si3pika Python. CnoBapu. [Ipumepsi.

. Konnexuun s3p1ka Python. Koprexu. [Ipumeps! ucnonbs3oBaHus.

. Maccussbl. CriocoObl 3aaHust 1 00paboTku MaccuBoB B Python.

. TexcTtoBble ¢aitnbl. OCHOBHBIE (PYHKIINH.

10. CAMOCTOSATEJBHASA PABOTA OBYYAIOLIIUXCSA

dopma o0yueHHs: ouHas

Ha3sanue pasaesnoB Bun Oo6bem ®opMa KOHTPOJIS
U TeM CAMOCTOAITEJIbHOM B
padoThI yacax
Tema 1.53p1k Python. Twumnsl | IIpopaboTka yue6HOTO 4 IIpoBepka qoManiHero
JTAHHBIX. OcobenHocTH | MaTepuasa, peleHne 3a/1aHusl, 3a4eT.
BBO/13/BBIBOJIA. 3ajiay, MOATOTOBKA K

caadye 3a4cTa.

Tema 2.JIuneitnsie anroputmsl. | [IlpopaboTka yue6HOTO 4 IIpoBepka noMalHero

Oco0eHHOCTH MOJKIIIOUEHUSI U | MaTepuaia, peleHue 3a/1aHusl, POBEPKA

HCIIOIB30BAHUS MOJYJIEH. 3a/1a4, OJArOTOBKA K nabopaTopHOi paboTHI,
caade 1abopaToOpHOU 3a4er.

pa6OTLI, IoATO0TOBKA K
caadye 3a4cTa.
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Ha3Banmue pa3neson Bun O0bem ®dopma KOHTPOJIS
U TeM CaMOCTOATEJIbHOM B
padoThI yacax

Tema3.PazBerBistomuecs [TpopaboTka yueOHOTO 6 [TpoBepka qOoMantHero

MIPOLIECCHI. VYcnoBHBIN | MaTepuana, peieHue 3aJlaHus, MPOBEpKa

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

4. lukinyeckue anropuTMBbl. [TpopaboTka yueOHOTO 4 ITpoBepka goMalIHero

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

5. Pabora co cTpokamu. [TpopaboTka yueOHOTO 6 [TpoBepka qoManTHero
MaTepuaia, pelieHue 3aJaHus, MPOBEPKa
3a/1a4, MOJIrOTOBKA K nabopaTopHOM pabOTHI,
caaue J1abopaToOpHO 3ayer.
paboThI, MOJITOTOBKA K
claue 3a4era.

6. Koprexwu, cimcku cnoBapu, | [Ipopaborka yaeOHOTO 6 [TpoBepka qOoManTHero

MHOecTBa. OTHOMEpHbIE MaTepuaia, pelieHue 3aJaHus, MPOBEPKa

MacCHBBI 3aJa4, MOJArOTOBKA K nabopaTopHOil paboThI,
caaue J1abopaToOpHOM 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

7. JIByMepHbIE MaCCHUBBI [TpopaboTka yueOHOTrO 6 IIpoBepka goMaIHero
MmarepHaia, peleHue 3aJJaHMs, IPOBEPKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHOM pabOTHI,
cade 1ab0opaToOpHOit 3a4er.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

8. Pabora c daitmamu. [TpopaboTka yueGHOTO 4 [TpoBepka goMaiHero
MmarepHaia, peleHue 3aJJaHMs, IPOBEPKa
3a/1a4, MOJIT0OTOBKA K nabopaTopHOM pabOTHI,
cage 1abopaTopHOit 3a4er.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

dopma 00yUyeHHs: OUHO-3a0UHAs
Ha3Banue pa3aesnoB Bun camocrositeibnoii | O0be DopMa KOHTPOJIS
U TeM padoThI M B
yacax
Tema 1.53b1x Python. Tuns | I[IpopaboTka yueGHOTO 6 | IIpoBepka momairHero
JTAHHBIX. Oco0eHHOCTH | MaTepuala, peleHne 3aaad,
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Ha3Banmue pa3nesion Bua camocrositesbHoil | O0be ®opma KOHTPOJIS
U TeM padoThbI M B
yacax
BBO/1a/BBIBO/IA. MOJIrOTOBKA K CJlaue 3aueTa. 3aJjaHus, 3a4eT.
Tema 2.JIunetinbie | [IpopaboTka yaeOHOTO 8 | IIpoBepka momMamrHero
anroputMbel. OCOOEHHOCTH | Marepuaia, peuieHue 3aaad, 3aJ]aHus, IPOBEPKa
TIOJTKITFOYCHUS U | IOATOTOBKA K Clla4e nabopaTopHO# paboTHI,
WCIOJIb30BAaHUS MOJTYJICH. n1abopaTopHOi pabOTHI, 3a4er.
MOJITOTOBKA K CJlaue 3aueTa.
Tema3.Pa3BerBisitomuecs [TpopaboTka yueOHOTO 8 | I[IpoBepka momarrHero
MIPOIIECCHI. YCoBHBIN | MaTepuana, perieHue 3auad, 3aJJaHus, IPOBEPKA
oreparop. MOJITOTOBKA K c/jaue nabopaTopHOil paboTHI,
nabopaToOpHO paboTHI, 3a4er.
MOJIrOTOBKA K Cjaue 3aueTa.
4. Ilukmuyeckue [IpopaboTka yuedbHOrO 8 | IIpoBepka moMamiHero
anroput™Mbl. OiepaTopbl MaTepuasa, peeHue 3aaad, 3aJJaHus, IPOBEPKA
IUKJIA. MOJITOTOBKA K caue nabopaTopHOI paboTHI,
1ab0paTopHOI pabOTHI, 3a4er.
MOJITOTOBKA K CJaue 3aueTa.
5. Pabora co cTpokamu. [IpopaboTka yueOHOTO 8 | IIpoBepka momarrHero
MaTepuala, peieHue 3aad, 3aJJaHHs, IPOBEPKA
[IO/ITOTOBKA K cllaye nabopaTopHOil paboTHI,
nabopaTopHOH paboTHI, 3ayer.
MOJIFOTOBKA K Cjaue 3aueTa.
6. Koprexwu, ciucku [IpopaboTka yuebHOTrO 8 | IIpoBepka moMamrHero
CIIOBapH, MHOXKECTBA. MaTepuasa, permeHune 3aaad, 3aJ]aHus, IPOBEPKA
OnHOMEpHBIE MAaCCUBBI MOJIFOTOBKA K cjaue nabopaTopHO# paboTHl,
nabopaToOpHOU paboTHI, 3a4er.
MOJIFOTOBKA K C/jaue 3ayeTa.
7. JIByMepHbIE MaCCUBBI [IpopaboTka yuebHOro 8 | [IpoBepka gomarHero
MaTepuana, peleHue 3aaad, 3aJjaHus, MPOBEPKa
MIO/ITOTOBKA K cllaye nabopaTtopHOil paboTHI,
nabopaTopHOi paboTHI, 3a4er.
MOJITOTOBKA K CJladue 3aueTa.
8. Pabora c daiinamu. IIpopaboTka yyeGHOTO 6 | IIpoBepka nomaiiHero

MaTepuasa, pemeHue 3aaad,
MOATOTOBKA K cllaye
nabopaToOpHOU paboTHI,
MOATOTOBKA K c/laye 3aueTa.

3aJ]aHus, IPOBEPKA
nabopaTopHO# paboTHl,
3ay4er.
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11. VYYEBHO-METOJINYECKOE M MH®OPMAIMOHHOE OBECIHEYEHUE
TACIHATITAHBI

a) CniucoK peKoMeHyeMoil JIuTepaTypbl

OcHoBHas:

1. 3narononbckuii, JI. M. OcHOBBI mporpaMmupoBanusi Ha si3pike Python : yueOHuk /
3narononbekuit J{. M. - Mocksa : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3. - Tekcr
: omektponusid  //  DOBC  "Koncymprant  crtymenta" @ [caiit]. - URL
https://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, . FO. TlporpammupoBaHue Ha sI3bIKE BBICOKOTO YpoBHs Python : yueOHoe
nocobue st By3oB / . FO. denopos. — 4-¢ uza., nepepad. u mon. — Mocksa : U3parenbcTBo
Opaiit, 2023. — 214 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-15733-8. — Tekcr
3JIEKTPOHHBIN / ObpazoBarenbHast wiardopma Opaiit [caiiT]. —
URL:https://urait.ru/bcode/515076

JlonmosiHMTEIbHASA

1. Makkunnu, Y. Python u aHanu3 naHHbIX : mpakTH4eckoe nocodue / Yac MakkuHmu -
Mockaa : JIMK Ilpecc, 2015. - 482 c. - ISBN 978-5-97060-315-4. - Tekcr : anextponHslii // DBC
"KoHcynbTaHT cTyaeHTa" : [caliT]. - URL
https://www.studentlibrary.ru/book/ ISBN9785970603154 html

2. Pamanwo, JI. Python. K BepmmHam mactepcTBa : mpakTtuyeckoe pykoBojctso / JI.
Pamanpo. Ilep. ¢ anrn. A. A. CiunkuH. - Mocksa : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-
97060-384-0. - Tekcr : anekrponnbii // ObC "Koucynerant cryaenrta" : [caiiT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603840.html

YueOHo-MeTOANYECKAS:

1. ITepuesa . A.Metoandeckue yka3zaHus JUisl CAMOCTOSITEIbHOM pabOThHI CTYJIEHTOB TIO
mucruruinHe « OCHOBBI TIPOTPaAMMUPOBAHUS Ha si3b1ke Pythony» 1u1st cTy1eHTOB BeeX HaIpaBJICHUN
u cnenuansHocteld He UT npoduns / U. A. Tlepuesa, 0. I'. CaBunos, 1. A. Cannukos. - 2022. -
69 c. - HeonyonmukoBaunslii pecype. - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13479

CornacoBaHo:

["'nasuelit 6udnuorpad Edumosa M.A. / /é?ﬁ / o238~ 052023

0) [IporpamMHoOe obecrieueHune
1. CIIC Koncynsbranrt [1mtoc
2. Cucrema «Aunturaruar.BY3»
3. OC MicrosoftWindows
4. MicrosoftOffice 2016
5. «MoiiO¢uc cranaapTHBIID

B) [IpodeccuonasbHbie 6a3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE CHCTEMBI
1. DJ1eKTPOHHO-0MOINOTEYHbIE CUCTEMBbI:
1.1. Ludposoii obpazoBatenbHbIil pecypc IPRsmart : anexTpoHHO-0MbIMOTEYHAS CUCTEMA
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caitr / OOO Kowmnanus «Aii Ilm Ap Memma». - Caparos, [2023]. — URL:
http://www.iprbookshop.ru. — Pexxum mocTyma: uis 3aperMCTpHp. Mmojib3oBareiei. - Tekcr :

JJIEKTPOHHBIN.

1.2. O6pasoarenpas miarhopma FOPAUT : oGpazoBaTenbHbIl pecypc, IEeKTPOHHAs
6ubamorexa : caiitr / OO0 DnekrpoHHoe u3naTenbctBo «IOPAWTY». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum gocTyma: ajs 3aperucTpup. mojab30Baresiei. - TEKCT : JIIeKTPOHHBI.

1.3. basa nanHbIX «2nekTpoHHas oudnmoreka Texundeckoro BY3a (ObC «KoHcynbTanT
CTYJICHTa») : 3JIEKTPOHHO-OubOImoTeunas cucrema : cadt / OO0 «Ilomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyma: st 3aperucTpup.
nosb3oBaTesen. — TeKCT : 3JIeKTPOHHBIM.

1.4. KoHCynbTaHT Bpada. DJICKTPOHHAS MEIUIIMHCKAs OMOIMoTeKa : 0a3a JaHHBIX : CalT /
OOO «Bepicmiasg 1IKoJIa OpraHuM3alldd M YIHPaBICHUS 3ApaBoOXpaHeHHeM-KomIiekcHbI
MEIUIUHCKUI KoHcanTUHM». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTyTa: ISl 3aPETUCTPUP. Mosib3oBareneil. — TeKCT : AMeKTPOHHBIN.

1.5. Bonpuras MmeauIMHCKast OMOIMOTEKA ©: AJICKTPOHHO-OMOIMOTEYHAs CUCTEMA © CalT /
000 «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum nocryna:
JUISL 3apETUCTPUP. MOJIb30BaTENEh. — TEKCT : JIIEKTPOHHBIN.

1.6. ObC Jlans : anexkTpoHHO-OubMHoTeunas cuctema : caiit / OO0 DbC «Jlanb». — CaHKT-
[TerepoOypr, [2023]. — URL: https://e.lanbook.com. — Pexxum goctyma: uis 3aperucTpup.
nosb30BaTesnen. — TeKCT : 2JIEKTPOHHBIMN.

1.7. 9BC Znanium.com : 35eKTpOoHHO-0nbIroTeYHas cucrema : caiit / OO0 «3HaHuyMY.
- Mocksa, [2023]. - URL: http://znanium.com . — Pexum poctyna : JUisl 3aperucTpHp.
IIOJIB30BaTeNeH. - TEKCT : AIEKTPOHHBIN.

2. KoncyabsTanTllmioc [DnexkTpoHHBIH pecypce]: cipaBouHas npaBoBas cuctema. / OO0
«Kouncynbrant [Tntocy - Dnexktpon. naH. - Mocksa : Koncynsrantllntoc, [2023].

3. ba3bl JaHHBIX NEPUOTUYECKUX U3TAHUIN:

3.1. eLIBRARY.RU: nayunas snekrpoHHass OubOnmuoreka : caiitr / OOO «Hayunas
OnekTponHas bubnaunoreka». — Mockaa, [2023]. — URL: http://elibrary.ru. — Pexxum noctymna : st
aBTOPH3. NIOJIb30BATENEH. — TEKCT : AIEKTPOHHBIN

3.2. DnexTponHas Oubnuoteka «M3narensckoro noma «I'pedennukoB» (Grebinnikon) :
anekTponHas Oubmmoreka / OOO W] «I'pebennmkoB». — Mocksa, [2023]. — URL:
https://id2.action-media.ru/Personal/Products. — Pexwum moctyna : Juis aBTOpH3. TOJIb30BATENICH.
— TeKCT : 3NEKTPOHHBIM.

4. ®egepanbHasdg rocygapcrseHHasi mHpopmanumonnas cucrema «Hanmonaabnas
3JIeKTPOHHAsI OUOJMoTeKa» : eKTpoHHas Oubnuoreka : caidt / ®I'BY PI'b. — Mockasa, [2023].
— URL: https://H36.pd. — Pexxum noctyna : s noiap3oBaresnei HayuHol 61MOanoTeku. — TekcT :
AJIEKTPOHHBIN.

5. Poccuiickoe o0pa3oBanue : ¢penepanbHblil mopran / yupeaurenb GIAY « ODULTO». —
URL: http://www.edu.ru. — TekcT : 3IeKTPOHHBIH.

6. daexTponHasi oubauoTeuHas cucrema Yal'y : moaynb «OnekTpoHHas 6MOIHOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dxcrpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexwm
JIOCTYTIA : JUIS MTOJIb30BaTesIel HayqHol OnbmmoTeku. — TeKCT : 3JeKTPOHHBIM.

CornacoBaHo: [) S §
WUmxenep Beaywnii  /  Lllypenxo 10.B. / /"@ut/ | .05, 0L %

Jlomxnoets corpyannka YHTT GUO @unuus jlata
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12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUIIJINHBI:

AynuTopuH Ui BBIOJHEHHUS J1a00OpaTOPHBIX pabOT M MPAaKTUKYMOB, ISl POBEIACHUS
TEKYIIETr0 KOHTPOJIS U MPOMEXKYTOYHOMN aTTeCTaIUU.

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(POMaLMOHHO-00pa30BaTeNbHON cpesie, 3JIEKTPOHHO-OubnmuoTeunoil cucreme. Ilepeuens
000py0BaHHUsA, HCIIOJIIB3YEMOTO B Y4YEOHOM IIPOLIECCE, YKa3blBaeTCsl B COOTBETCTBUU CO
CBEJCHUSIMH O MaTepUaIbHO-TEXHUYECKOM OOECIeUeHUU U OCHAILEHHOCTH 00pa30BaTEIbHOIO
mporecca, pasMemeHHbIMH Ha odummansHoM caiite Yal'Y B pasgene «CBemeHuss 00
00pa3oBaTeNbHON OpraHu3alum.

13. CHEHUAJIBHBIE YCJIOBUA [JId 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;
BUJCOMATEpHaNbl C CyOTUTpaMu; WHIUBUIYyaJbHbIE KOHCYJNbTAlMU C IPUBJICUCHUEM
CYpAOIEpEeBOIUHNKA; MHANBUTyaJIbHbIE 3a/1aHUSl U KOHCYJIbTALIUN;

— JJIs1 JIULI C HapYILIEHUSIMU OMOPHO-/IBUTATENILHOTO afnapara: B euatHoi oopme; B popme
AJIEKTPOHHOIO JOKYMEHTA; B popMe ayauodaiisia; MHAUBUAYAIbHbIE 331aHNUS U KOHCYJIbTAINH;

B cinyyae He06X0IMMOCTH UCTIOIB30BaHUS B y4€OHOM MTPOLIECCE YACTUYHO/UCKITIOUUTENIEHO
JUCTaHIIMOHHBIX 00pa30BaTeNIbHBIX TeXHOJOruM, opranuzanus padotsl [II1C ¢ oOyuaromummucs
¢ OB3 u uHBanuIamMu NpeaycMaTpuBaeTcss B JNEKTPOHHONW MH(OPMAIMOHHO-00pa30BaTeIbHOM
Cpelie C y4eTOM UX MHAUBUAYAIbHBIX CUX0()U3NUECKUX OCOOEHHOCTEH.
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