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Y IIBSAHOBCKUH roCy1apCTBEHHBII YHUBEPCUTET

®-Pabouyast mporpaMma JHCIUIITAHBI

1. HEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:
B aucuunimne u3y4aroTcss OCHOBHBIE IPHUHLUIBI PA0OTHI C 00bEKTHO-OPUEHTHPOBAHHBIM
S3BIKOM [IpOrpaMMHUpoBaHusi Python, OuOIMOTEKHM CTaHIAPTHBIX MOJYJEH s3bIKa, METOIbI
IIPOrpaMMUPOBAHUSA U OTJIAJAKH NPUIOKEHUM, IPUTOIHBIX 111 IPUMEHEHUS.

Heab pucuuMniauHel  -GOPMHUPOBAHUE Yy CTYAEHTOB HAaBBIKOB,COOTBETCTBYIOIIUX BHUAAM
npoeCCHOHATIBHON J1eTeNbHOCTH,HEOOXOAUMBIX JIJIsl pelleHus] MpOo(eCcCHOHAIBHBIX 3a/1auc
UICIIOJIb30BaHUEM sI3bIKa IIporpaMmupoBanus Python.

3agaya JUCHUIUIMHBI —TIPHOOpPETeHHE CTYACHTAaMH HEOOXOJUMBIX 3HaHUH O 0a30BbIX
KOHLIENIUAX NporpaMmupoBaHus Ha Python, oGmacTsx ero npuMEHHMMOCTH, KOHCTPYKLMSX
s3p1ka Python u TexHonoruu pa3paboTtku nporpamm Ha Python.

2. MECTO AUCHUIIJIMHBI B CTPYKTYPE OIIOII:

Juctuminaa «OcHOBBI mporpamMupoBanusi Ha Pythony wusywaercss B 4 cemectpe u
OTHOCHTCSI K 00s13aTeIbHOM YacTu nucuuiuiiH 61o0ka b1.0 nanpaBnenus noarorosku 46.03.02
JlokyMeHTOBeIeHHEe W apxuBoBelcHHe. JlucnmmimHa ¢GOpMUPYET NPAKTHYECKUE HABBIKU
WCIIOJIB30BaHUS B TMPO(ECCHOHAIIBHONW ACATEIPHOCTH COBPEMEHHBIX KOHIECIIHMA W METOJIOB
IPOrPaMMHUPOBAHUS.

3. NEPEYEHDb [IJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHHUS 1O
JTUCHUILIMHE, COOTHECEHHBIX C IINIAHUPYEMbBIMHA
PE3YJIBTATAMU OCBOEHHSI OCHOBHOM
MPO®PECCHUOHAJBHOM OBPABOBATEJIBHOMN TPOTPAMMBI

Koa n nHaumenoBanue
peanu3zyemMoil KOMIIeTeH U

ITepedyenn niIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS 11O
AUCHUILINHE (MOYJ/II0), COOTHECEHHBIX C HHANKATOPAMH
JOCTHKeHHSI KOMIIETEeHIN I

K -1

Crocoben HCIOJIb30BaTh
NHHOBAIIMOHHBIC HpOIIy'KTI)I nu
TEXHOJIOTUH, aHAIU3HPOBAThH

JaHHBIC U ITPUMCHSATH METO/IbI
HCKYCCTBCHHOI'O MHTCIIJICKTA

NJI-1mxl

3HaeT METO/bl MPUMEHEHHUsI CKBO3HBIX ITU(MPOBHIX TEXHOJIOTHIA,
METOABl M TEXHOJOTUU cOOpa, CTPYKTYpHUPOBAHUS, aHAIU3a
JAQHHBIX Uil TOCTPOEHUS HOBBIX OpPraHU3alMOHHBIX U
YIPaBJICHUYECKUX MOJIEEH, MPOAYKTOB H CEPBUCOB

N-1.1ux1
3HaeT OCHOBHBIE CKBO3HbBIE TEXHOJIOTUHA (HOBBIE
MPOU3BOJICTBEHHBIE  TEXHOJIOTHUU; HEUPOTEXHOJIOTUU u

HCKYCCTBEHHBI MHTEJUIEKT; TEXHOJIOTHUH OECIPOBOIHOMN CBSI3U;
KOMIIOHEHTbl ~POOOTOTEXHHUKM U CEHCOpPHMKA; KBAaHTOBBIE
TEXHOJIOTMH; CUCTEMBI PACIIPEIEICHHOTO PEECTpa; TEXHOJIOTHHU
BUPTYaJIbHOW U JONOJHEHHON PEAIBHOCTH)
NJI-2n0x1

Ymeer B ciydae  BbIOOpa  MEXIy
WHHOBALIMOHHBIMM W YCTapeBIIMMH  TMOJIXOJAMH  JIETKO
BBIOMpAaTh HOBBIE MJEHM W METOAbl M NPEANPHUHUMATH
KOHKPETHbIE JEUCTBHA JUIl TEHEpallMM W  pealu3alnuu
WHHOBALIMOHHBIX HMAECH U IMOAXOIOB, YMETb AHAIMU3UPOBATH,
CHUHTE3MpOBATh U OLIEHUBaThb HHPOPMALUIO JUId TNPUHITUA
pELICHUH U peau3alyyi CBOUX JEHCTBUN

NJ-2.1 uxl

YMeeT HaxoOUTh KpeaTUBHBIE CIOCOOBI PEHICHUs MPOOJIEMBI,

MEPCIICKTUBHBIMUA
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aHAJM3UPOBAaTh HMX IUIIOCBI W MHHYCHI, PHUCKH, BBIOMPATH
ONTHMAJILHOE PEIICHUE

NJ-2.2 uxl

YMeeT pacnio3HaBaTh HEMPOJYKTUBHBIC MEHTAIBHBIE MOJICIN U
CTEPEOTHUITHl U OTKA3BIBATHCS OT HUX

NJI-3 nxl

Bnaneer HaBbIKaMu M3MEHEHHUs PEIICHUN MPU HAIMYUUA HOBBIX
apryMEHTOB WJM  MPOU3OMISAIINX HW3MCHEHUH, BIAJCTh
TEXHOJIOTHSIMU ~ YIIPABJICHUS TIOJIHBIM JKM3HEHHBIM ITUKJIOM
AHHBIX

NJ1-3.1 okl

Brnajeer TeXHOJIOTUSMU TPHUHSATHS PEIICHUN, OCHOBAaHHBIX Ha
JaHHBIX (KyIbTypa M JTHKA MPHUHITHUS PEUICHHH Ha OCHOBE
JTAHHBIX; BCTPAUBAHKE MPOIIECCa MPUHITHS PEIICHUI Ha OCHOBE
JIAHHBIX B OW3HEC-TIPOILIECCHl  OpraHW3allih;  CHUCTEMBbI
ABTOMATHYECKOTO TMPHUHATHS PEIICHUN, BKIIOYAs CHUCTEMBI
HCKYCCTBEHHOT'O MHTEIIJICKTA)

N/1-3.2 nxl

Bnageer meTonukamu odecreueHus 0€30MacHOCTH JaHHBIX
K -2 N-11x2
Cnocoben pa3pabaThiBaTh | 3HAET OCHOBHBIE TIOHATHUSA s3bIKA MTporpamMMmupoBanus Python,

nporpamMmbl Ha si3bike Python
JUIS UCIIOJIb30BaHUs B cdepe
cBOeH po¢eCcCuOHAITBHOM
JeSITebHOCTH

METO/Ibl OIIMCAHMSI CTPYKTYP JaHHBIX U KJIACChI 3a/1a4,
bopmynupyembIx U pemiaeMbix Ha Python

N]I-2uk2

VMmeer pa3pabaTbiBaTh IpOrpaMMbl Ha si3bike Python,
IIPUMEHSTh U3YYEHHbIE METO/bI U CTPYKTYpPBI JaHHBIX B
COOTBETCTBUU C TEXHOJOTHEN pa3pabOTKU MporpaMm

NJI-31mk2

Brnaneer HaBblkamMu pa3paOOTKH, OTIaJKU M TECTUPOBAHUS
nporpaMM Ha si3eike Python 11s ucnons3zoBanus B cepe cBoeit
npo¢ecCHOHATIBHOMN 1 TETbHOCTH

4. OBIIAA TPYAOEMKOCTbH JUCHHUIIJINHBI

4.1. O6beM TUCHUILIMHBI B 324€THBIX eIMHUIIAX (Bcero) 2

4.2. O0beM TUCHUILINHBI 10 BUAAM y4eOHOH padoTsl (B yacax)

KoanuecTBo yacoB (popma o0yueHus)
. O4Hast
Bup yuyeoHoii padoTnl
Bcero no B 1.4. mo cemecrpam
IUIAHY 4
KonraktHas paboTa oOydarommxcs ¢ 32 32
npenogasaresneM B cooTBETCTBHM ¢ YII
AyIUTOpHBIE 3aHITHS:
e  JIEKIIMHU 16 16/16
® CEMHUHaphl U NPAKTUYECKUE 3aHATHUS ---
e jabopaTopHbIe pabOThl, IPAKTUKYMBI 16 16/16
CamocrositenpHas padoTta 40 40
dopma TEeKyIIEro KOHTPOJIsL 3HAHUU U Beinonnenue
KOHTPOJISI 71a00paTOPHBIX 3aJaHUH,
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KosmmuecTBo yacos (popma o0yueHus )

. OuYHasi
Bup yueOHoii padorbl
Bcero no B T1.4. mo cemecTpam
IUIAHY 4
CaMOCTOSITENIbHOW PabOThI: TECTUPOBAHUE, pelieHue 3aga4
KOHTp.paboTa, KOJJIOKBUYM, pedepar u ap.(He
MeHee 2 BUJIOB)
KypcoBas pabora ---
Bunpl npomexxyTouHoli aTTecTanuu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB no aucuunianHe 72 72

Buj yueOHoii padoThl

KosuuecTBo yacoB (popmaodyueHus)

OYHO-3a09HasA

Bcero no B 1.4. no cemecTtpam
IVIAHY 4
KonrtakTHas paboTa 00y4aronmxcs ¢ 12 12
npenojiaBarenaeM B cooTBeTcTBuu ¢ Y11
AyIUTOpPHBIE 3aHITHSL:
® JICKIHUHU 4 4/4
® CEMHUHaphl U NPAKTUYECKUE 3aHATHUS --- ---
e J1a0OopaTOpHBIC pabOThI, TPAKTHKYMBI 8 8/8
CamocrosiTenpHas paborta 60 60
dopma TEKyIIEero KOHTPOJIs 3HAHUW U Brinosnnenue
KOHTPOJIS 1a00paTOPHBIX 3aJaHUH,
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, pelieHue 3aaa4
KOHTp.paboTa, KOJJIOKBUYM, pedepat u nip.(He
MeHee 2 BUJIOB)
KypcoBas pabota ---
Bunpl npomexxyTouHoi aTTecTanuu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB no aucuumnianHe 72 72

KoanuecTBo yacoB (hopmaodyueHus )

. 3a04Hast
Bup yuyeoHoii padoTnl
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KonTakTHas pabora oOyuaromuxcs ¢ 4 4
npernojiaBaTesaeM B COOTBeTCTBUH ¢ Y11
AyIUTOpHBIE 3aHITHS:
® JIEKIIUU 2 2/2
® CEMMHAphl 1 NPAKTUYECKHUE 3aHSATHSI ---
e 1a60paTOpHBIE PAOOTHI, IPAKTUKYMEI 2 2/2
CamocrositenpHas padoTta 64 64
dopma TEeKyIIEro KOHTPOJIsL 3HAHUU U 4 Beinonnenue
KOHTPOJIS 71a00paTOPHBIX 3aJaHUH,
CaMOCTOSITENIbHON PabOThI: TECTUPOBAHUE, pelieHue 3agay
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KosnuecTBo yacoB (popmaodyueHus)
. 3a04Has
Bup yueOHoii padorbl
Bcero no B 1.4. o cemecTpam
IUIAHY 4
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He
MeHee 2 BHIOB)
Kypcosast pabora ---
Buibl mpoMeXyTOUHOM aTTecTaluu (3K3aMeH, 3auer
3a4er)
Bcero gacoB no aucouninge 72 12

B ciydyae HEOOXOAMMOCTH WCIOJIB30BaHUS B Yy4eOHOM MpPOIECCE YACTUYHO/MCKITIOYMTEIHHO
JUCTAHIIMOHHBIX 00pA30BaTEIIBHBIX TEXHOJIOTUHA B TaOJMIle dYepe3 CJeml YKa3bIBaeTCs
KosimdecTBO yacoB padothl JIJIC ¢ o0ydaromumucst sl IPOBEICHUS 3aHATHI B TUCTAHIIUOHHOM
dbopmare ¢ IPUMEHEHHUEM SJICKTPOHHOTO O0yUEHHUS.

4.3. Conepma}me JAUCHHUIIIMHBI. Pacnpeneueﬂne YacoB II0 TEMaM U BHJ1aM yqeﬁﬂoﬁ

padoThI:

®opma 00yueHHUs: _ ouyHas

Buabl yueOHbIX 3aHATHI

AyauTopHbIe = -
= =
3aHATHA = S
- E g ®opma
2 =
HasBanue pasjaesioB u § s Bl % o 5 TEeKyLIero
TeM 2 .| BE 2 2| £ S KOHTPOJISI
= S <
S | 2z 822 24 = 3HAHMH
E = O E o = @ 5
5 = oo ae B = =
= z =R e < < = [3)
< = [¥=) =PI} = =)
== = S| = s
=EE |5 5| = =
3 m ©
1. S3bik Python. Tumst 6 2 0 0 0 4 Pemenue 3amau
maHHbIX. OcoOeHHOCTH
BBOJ1a/BBIBOJIA.
2. JInHeWHbIC aJTOPUTMBI. 8 2 0 2 0 4 Pemenne 3amau.
OcobenHnoctu JlaGopatopHas
IMOAKJIFOYEHUA U pabora 1
WCTIOJIb30BaHUs MOJTyJIEH.
3.PazBerBisronecs 10 2 0 2 0 6 Pemrenne  3amau.
IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHas
OTIepaTop. pabora 2
4. llukandeckue 8 2 0 2 0 4 Pemenne  3amau.
anropuT™Mel. OnepaTopel JlaboparopHas
IIHKJIA. pabora 3
5. Pabora co cTrpokamu. 10 2 0 2 0 6 Pemenne 3agau.
JlaGopaTopHas
pabora 4

Crpannuab u3 16




MI/IHHCTepCTBO“HayKH U BBICLIETO u06pa3013a1-[m PO dopua
VY bstHOBCKUM TOCYAapCTBCHHBIN YHUBEPCUTET
®-Pabouyast mporpaMma JHCIUIITAHBI

6. Koprexwu, ciucku 12 2 0 4 0 6 Pemenne 3apau.

CJI0Bapu, MHOECTBA. JlabopaTopHas

OJIHOMEpPHbIE MACCUBBI pabora 5

7. JIByMepHBIC MaCCHUBBI 10 2 0 2 0 6 Pemenne  3amau.
JlaboparopHas
pabora 7

8. Pabora c daiinamu. 8 2 0 2 0 4 Pemenne  3amau.
JlaGopaTopHas
pabora 6

Htoro 72 16 0 16 0 40

5. COAEP KAHME JUCHUJINHBbI

Tema 1. S3pik Python. Tumbl mannbix. OcobeHHocTH BBOAa/BbIBOAA. (ConepkaHue
Tembl.Python kak 00BEKTHO-OPHEHTHPOBAHHBIA $3bIK. THMbl JaHHBIX. OcoOeHHOCTH. BBOj-
BBIBOJI BEJIMUMH pa3HbIX TUIOB. [Ipeobpa3zoBanue TunoB. ®opmaTHbIil BBIBO.

Tema 2. JIuneiinbie aaropuTMbl. OCO0eHHOCTH MOAKJIIOYEHUS] H MCIIO0JIb30BAHMSA MOYJICH.
Conepxanue TeMbl. Moaynu B si3bike Python. OcoOeHHOCTH MOAKITIOYEHUS] M UCIIOIb30BAHUS.
3HakoMcTBO ¢ MojyiieM math.CocraBieHne TMHEHHBIX AJITOPUTMOB.

Tema 3.PazBerBisAlOlIMecss Npouecchl. YCaoBHbIA omeparop. ConepkaHUE TEMBI.
PazBerBistommecs npouecchl. [IporpamMmmuas peanu3anus cpecTBamu si3bika Python.

Tema 4. HHukanuyeckne aaropurmbl. Oneparopsl nukiaa. Conepxanue TeMsl. Lluknnueckue
anropuTMbl. Peanusanusi MUKIOB ¢ yclioBUEM, ¢ MoBTopeHueM. Co3gaHMe U HCIOJIb30BAHUE
MOJIb30BaTENbCKUX (QYHKIUH.

Tema 5. Pabora co crpoxkamm. Copnepxkanue Tembl. CTpokoBble BenUuuHBI. OCOOEHHOCTH
peanu3anuy U padoTsl ¢ HUMU. OCHOBHBIE METO/BI pabOTHI CO CTPOKAMHU.

Tema 6. Koprexku, cnucku cjoBapu, MHOxecTBa. OnHomepHble MaccuBbl. ConepikaHue
tembl. Kosnekuuu si3pika Python. Koprexwu, crucku, crnoBapu, MHOXkecTBa. OCOOCHHOCTH H
peanu3zarusi. OcoOOEHHOCTH PabOTHI C OJHOMEPHBIMU MacCHBaMH CPeICTBaMH si3bika Python,
Tema 7. JIBymepHble MmaccuBbl. Conepxkanue Tembl. [IBymepHble MaccuBbl. OCOOEHHOCTH U
peanuzanus o0paboTKH.

Tema 8. PaGora ¢ ¢aiistamu. Conepixkanne Tembl. TekcToBble (aiinsl B si3bike Python. ITpumepsr
paboThI ¢ daitnaMu.

6. TEMbI IPAKTUYECKNX U CEMUHAPCKHNX 3AHSITAM

Jlannblit Bug paboThl He ipeaycMoTpeH YII.

7.JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 2. JluneiiHble anropuTMbl. OCOOEHHOCTH TOAKJIIYEHHST W WCHOJb30BAHHSA
MOJYJICH.
Jlabopamopnas paboma: «Jlunetinvie npoecpammoly.

Ienb paboOTHI: MOTYYUTHh HABBIKH BBOJUTH U BHIBOJUTH JaHHBIE, CO3/1aBaTh MepeMEHHbBIC
Y BBITIOJHATH apu(pMETHUECKHUE OTepaIiu.

Metonudeckue yka3zaHUs: OOpaTUTh BHHMaHWE HA BO3MOXXHOCTH IMOJKIIIOUCHUS
MaTeMaTUYeCKUX QYHKIMNA U3 Momysst math.
Tema 3.Pa3BeTBJsII0OIINECS] TPOLECCHI. Y CJIOBHBIN oneparTop.
Jlabopamopnas paboma. «Pazeemenarowuecs npoyeccnoiy.
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Lenb paboThI: MOTYYUTHh HABBIK paOOTHI C YCIOBHBIMU OrepaTopamMu Ha s3bike Python..
Pabota cocTouT U3 AByX 3aaHUM.

Metonuueckue ykazaHusa: OOpaTHUTh BHUMAaHHE Ha OCOOCHHOCTH HCIOJIB30BaHUS
YCIIOBHOTO OIlepaTopa B SI3bIKE.

Tema 4. Hukianveckue aJaropurmsl. OnepaTopbl HUKIIA.
Jlabopamopnas paboma. «Opeanusayus Yyukiosy.

Llenp paboTHI: MONYYUTh HABBIK KCIIOJIB30BAaHHs OMEPATOPOB IMKJIaHA s3bike Python.
Pabora cocraBnena u3 Tpéx 3aAaHUM.

Metonuueckue ykazanus: OOpaTuTh BHUMaHHE Ha OCOOEHHOCTH IMKJIA C YCJIOBHEM.
VY ienuTh BHUMaHUE U3YYSHHIO MOy random.

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

[lens pabOThI: U3yIUTH BOBMOXKHOCTH si3bIKa Python st paboTel CO cTpOKaMH.

Metoanyeckrne yKa3aHus: M3YyYUTh METOJBI JUIsl PabOTHI CO CTPOKOBBIMH BEITHMYMHAMM,
UCIIOJIb30BaHUE CPE30B.

Tema 6. Kopresku, cnucku cjioBapu, MHO:kecTBa. OJHOMEpPHbIEe MACCUBBI.
Jlabopamopnas paboma o5 évinoanenus na Python: «Oonomepnuvie maccuswiy.

Llens paboOThI: AaTh CTYACHTAM TMPAKTHYECKUH HABBIK B HAIMCAaHWHA MPOTPaMM
00pabOTKM OJHOMEPHBIX MACCHBOB: IIOMCK MaKCUMyMOB W MHHHUMYMOB, COpPTHPOBKa
cpeactBamu Python.

MeToauyeckne yKazaHUs: BBINOJIHUTH 3aJlaHue Oe3 UCIOJIB30BaHUS MOIyJeH numpy,
array, oopaTuTh BHUMaHHE Ha UCIOJIb30BaHUE JIAIMO1a-() yHKLIUH.

Tema 7. IByMepHbIe MACCHBBI.
Jlabopamopnas paboma ons svinonnenus na Python: «/leymepnoie maccusol u gpynxyuuy.

lenp paboThl: JaTh CTyAEHTaM NPAKTHUYECKU HAaBBIK B HAMMCAaHUU MPOrpaMM
00pabOTKUIBYMEPHBIX MACCUBOB C UCIIOIH30BaHUEM (DYHKITUH.

Mertoanuueckue yka3zaHUs: OOpaTHTh BHUMaHHME Ha OCOOCHHOCTH WHHIMAIU3ALUU
MacCHBa C IIOMOMIBIO BIIOKEHHBIX CIICKOB. BO3MOXHO HCIIONIB30BaTh (PYHKIIMH MOy ISl NUMPY.
Tema 8. Padora ¢ daitaamu.

Jlabopamopnas paboma ons svinonnenus na Python: « @atinby.

Ilenp paboTHI: naTh CTyAEHTaM MPAKTUYECKHH HABBIK B HAMHCAHUU TMPOTPaMM, B
KOTOPBIX BBIMOJIHSAIOTCS ONEPAIH ¢ TEKCTOBBIMHU (ailjlaMHu — YTeHHE, 3aIHCh.

Metonuyeckue yka3aHus: OOpaTUTh BHHMAaHHE Ha YKa3aHWe NyTH K dainam, ¢
KOTOPBIMHU IIPEICTOUT paboTaTh.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

Jlannblii Bug paboThl He ipeaycMoTpeH YII.
9. IMMEPEYEHDb BOITPOCOB K 3AYETY

[Tepemennble 1 6a30BbIe THIBI JAaHHBIX s3bIKa Python.

Apudmernueckue onepanuu. OnepaTop NprucBauBaHuUs.

BBoa/BeiBos1. Ocobennoctu peanuzanui. @opMaTHbINA BBIBOJ.

Oco0OeHHOCTH MOJIKIIFOUEHUS M UCTIONIb30BaHMs Moaynel B Python.

Onepanny OTHOLIEHUS U JIOTHUECKHE OTEpaLiy.

YcnoBubIii onepaTtop. OCOOEHHOCTH HUCITONIB30BAHUS

L{uKIIBI ¢ yCTIOBHEM M 3aJJaHHBIM YUCIIOM MOBTOpeHui. Peanu3anus nuxios B Python.
Oynknuu B s3pike Python. Co3znanue monp30BaTenbCKux GYHKIIMA U MOYJICH.
Crtpoku 1 cuMBOJIBI B si3bIke Python, criocoObl 3a1anHus ¥ BBIBOJIA CTPOKH.

CoNoaRLNE

Crpannua? us 16



MHUHHCTEpCTBO HAYKHU U BBICIIEro oOpazoBanus PO
VY I1bSHOBCKHI rOCY1apCTBEHHbIH YHUBEPCUTET

dopma

®-Pabouyast mporpaMma JHCIUIITAHBI

10. OcHoBHBIC PYHKITUHU AJ1 paOOTHI CO CTPOKAMHU.
11. Komnekuuu si3pika Python. Criucku. OcoGeHHOCTH pabOThI CO CITUCKAMH.

12. Komeknuu si3p1ka Python. MuosxkectBa. [Ipumepbr paboThl ¢ MHOKECTBAMH.
13. Komnekuuu si3bika Python. Cnoapu. [Ipumepsi.
14. Komneknuu si3p1ka Python. Koptexu. [IpuMeps! nucmoas30BaHmus.

15. Maccugsl. CriocoOsI 3a1anus U 00paboTKu MaccuBoB B Python.

16. TekcroBsie aitibl. OCHOBHBIE (PYHKITHH.

10. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIUXCSA

dopma o0yueHHs: OuHas

Ha3Banmue pa3snenon Bun O0bem ®opma KOHTPOJIS
H TeM CaMOCTOATEJIbHOM B
padoThbI yacax

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

JTAHHBIX. OcobeHHocTH | MaTepuana, perieHmue 3aJjaHus, 3a4eT.

BBOJIa/BBIBOJIA. 3aja4, MOJITOTOBKA K
c/aye 3ayera.

Tema 2.JIuneiinbie anroputMmsl. | [IpopaboTka yae6HOTO 4 [IpoBepka gomariHero

Oco0OeHHOCTH  TOJKIIOYEHHS | MaTepuaa, peleHue 3a/laHusl, IpoBepKa

MHCTIONB30BaHUS MOTYJICH. 3aj1a4, MOATOTOBKA K n1abopaTopHOi paboTHI,
cade 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

Tema3.Pa3BerBnstommecs [TpopaboTka yueOHOTrO 6 [IpoBepka gomarHero

HPOIIECCHI. VYcioBHBIN | MaTepuana, pereHue 3a/laHusl, IpPOBEpKa

orepaTop. 3aJa4, MOJIrOTOBKA K nabopaTopHO# paboTHI,
cade 1abopaToOpHOit 3ayer.
paboThI, MOJITOTOBKA K
c/laye 3ayera.

4. lIukIm4ecKue anropuTMBbl. [IpopaboTka yue6HOTO 4 IIpoBepka qomaniHero

OmnepaTopsl IUKJIA. MarepHaia, peleHue 3a/laHusl, IPOBEpKa
3aja4, MOJIrOTOBKA K nabopaTopHOit paboTHI,
caye 1abopaToOpHOit 3ayer.
paboThI, MOJTOTOBKA K
c/aye 3ayera.

5. Pabota co ctpokamu. [IpopaboTka yue6HOTO 6 [IpoBepka gqomariHero
MarepHaia, peleHue 3aJaHKs, IPOBEpKa
3a/1a4, OJIT0OTOBKA K nabopaTopHO paboTHI,
cave 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

6. Koprexwu, ciiucku cinoapu, | [IpopaboTka yaeOHOTO 6 [IpoBepka goManIHero

MHOkecTBa. OTHOMEpHBIE
MacCCHBBI

MarepHaia, peleHue
3a1a4, TOATOTOBKA K
caye 1a00opaTopHOi

3a/laHusl, IPOBEPKa
nabopaTopHOU paboTHI,
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Ha3Banmue pasgeJioB Bup O0bem ®opma KOHTPOJIA
U TeM CaMOCTOSITEJIbHOM B
padoThI yacax

paboThl, HOATOTOBKA K 3auer.
claye 3ayera.

7. JIByMEepHBIC MaCCHUBBI [TpopaboTka yue6HOTO 6 [IpoBepka goManIHero
Marepuaa, pereHue 3a/1aHus], MPOBEPKA
3aja4, MOJIrOTOBKA K nabopaTtopHOit paboThI,
caaue J1abopaTopHOMA 3a4er.
paboThl, HOArOTOBKA K
clave 3ayera.

8. Pabota c daitnamu. [TpopaboTka yuyeObHOTO 4 [IpoBepka gqomarHero
Marepuaa, pereHue 3a/IaHus, IPOBEPKA
3aja4, MOJIFOTOBKA K nabopaTopHOit paboTHI,
caade 1abopaTopHOU 3a4er.
paboThl, TOATOTOBKA K
clave 3ayera.

11. YYHEBHO-METOJANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHE

JUCIHHUIIVINHBI
a) CnucoK peKoMeH/yeMoii JTuTepaTypbl
OCHOBHAasl
1. 3narononsckuit JI.M., OcHOBBI mporpamMmmupoBaHus Ha si3bike Python [DnexkTpoHHBII

pecypc]: yue6nuk / 3natononbckuii JI. M. - M. : IMK TIlpecc, 2017. - 284 c. - ISBN 978-
5-97060-552-3 - Pexum JIOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, J. 1O. [IporpammupoBaHue Ha SI3bIKE BBICOKOTO YpOBHS python : ydeOHOE
nocobwue 1t npukiaaHoro 6akanaspuata / 1. FO. denopos. — 2-e uza., nepepad. u aom.
— Mocksa : U3gatensctBo HOpaiit, 2019. — 161 c. — (bakamasp. [IpuknagHoit kypc).
— ISBN 978-5-534-10971-9. — Tekcrt : anextponHbiit / OBC HOpaiir [caiit]. — URL:
https://www.biblio-online.ru/bcode/437489

JOTIOJTHUTEeIbHAsA

1. Jlywano Pamanwo, Python. K Bepmmnam mactepctBa [DnekTpoHHBIN pecypc]| / Jlydano
Pamanso - M. : JIMK Ilpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkkunnu Y., Python u ananus nanabeIx [DnekTpoHHBIN pecypc] / Yac Makkunmu - M. :

JIMK TIIpecc, 2015. - 482 c¢. - ISBN 978-5-97060-315-4 - Pexwum ngocryna:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToauveckas (paspadorannas HIIP, peamuszyromumu OITOIT BO)

1.

Meronuyeckue ykazaHUS AJIE CaMOCTOSTENbHOW pabOThl CTYAEHTOB IO TUCITUILIMHE
«OCHOBBI TTPOrpaMMHPOBAHUS Ha si3bIKe Python» i cTyneHTOB BCeX HampaBiICHUN U
cnernuansHocteit He UT npodwuns / U. A. Tlepuesa, 1O. I'. Capunos, 1. A. CaHHHUKOB. -
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YaesHoBck Yal'V, 2022. - 69 c¢. - HeonybomukoBanHbii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13479. - Pexum nocryma: ObC Yul'VY. -
TeKCT : AIEeKTPOHHBIH.

CoryacoBaHo:
e
NUPEKTOP HB [ _ BRYPXAHOBA M. M./ - v / 2022
JIO/IKHOCTL COTPYAHMKA HAYHHOH OHOIHOTEKH DOUO MOANUCH aara
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6) [Iporpavmuoe obecnieucnue

I. CIC Koucynbraur [noc

. Cuerema «Antunaarnar.BY3»
., OC Microsoft Windows
. MicrosoftOffice 2016

5. «MoiiOduc CrannapTHbii»

B) [Tpodeccnonasibuple 6a3bl JAHHLIX, HHOPMAUHOHHO-CIPABOYHLIE CHETEMbI

1. DAeKTPOHHO-0UBIHOTEUHBIC CHCTEMBI:

I.1. LUudposoi obpazosarenshoiii pecype [PRsmart : snexrponno-oubinoreunas cucrema :
caiit / 000 Komnanng «A# I'n Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru. —
Peskim focTyna: ans 3aperuetpup. nons3oratenci. - Teket @ 3neKTPOHHbINH.

1.2. OGpasosarenbhas mardopma IOPAUT : ofpasosareibHbii pecype, 3nekTporHas GuGIHo-
reka : caitr / 000 Dsekrportoe uszareserso «[OPAMT». — Mocksa. [2023]. - URL: https://urait.ru. —
Pekum goctyas st 3apeructpup. noabsoaredeit. - TEKeT : 2IeKTPOHHBIHA.

[.3. baza nanupix «DnexrponHas dudnuoreka texuuueckoro BY3a (DbC «Koncynstaut cry-
JeHTay) © atekTpornHo-oubnuoreunas cucrema @ caiit / OO0 «lToautexpecype». — Mocksa, [2023]. -
URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pe:xum noctyna: Aas 3aperucTpup. nodb3onare-
Jeid. — Teker @ anekTponHbIit.

I.4. KoHecyabTaHT Bpaua. DacKTpoHHas Me/inlMuckas oudanorexa : 6a3a nannbix : caiit / Q00
«Bpiciias mKoia opraHusalivy n yYIpaicHUs 3j1paBooxpaHcHHeM-KOMIICKCHbIH MEUIMHCKNIA KOH-
caarunry. — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexxum gocryna: st 3apeructpmp.
noss3osareneii. — TeKCT : D1eKTPOHHBII.

1.5, Bonbiias Meauunnckas dudanorexka : dexTponno-oudanoTeutas cucrema : cair / OO0
«byxkany. — Tomck, [2023]. — URL: https:/www.books-up.ru/ru/library/ . — Pexxum noctyna: ass sape-
FUCTPUP. Nojb3oBaTenci. — Texer | 2eKkTpoHHbI.

1.6. OBC Jlaub : aekrpoHHo-0ubanoTeuHas cucrema : caidr / OO0 DBC «Jlanby. — CaHir-
[MeTepOypr. [2023]. — URL: https://e.lanbook.com. — Pexkum pocryna: st 3aperucTpup. Noibzosare-
Jed. — TekeT @ 2AeKTPOHHLIH,

1.7. 9BC Znanium.com : auektponHo-Oudanoteunas cucrtema @ caitt / OO0 «3nanuymy. -
Mockea, [2023]. - URL: http://znanium.com . — Peskim gocTyna @ As 3aperucTpup. nofb3oparecii. -
Teker 1 2eKTPOHHbIIA.

2. Koncyapranrllmoce [Daexrponnstii pecype|: ciipasounas npasosas cuerema. / 000 «Kowu-
cyaprant [oey - Dnexrpon. nam. - Mocksa : KoneyasranrlTuoc, [2023].

3. ba3bl JanubIX HEPHOAHYMECKHX H3aHnii:

3.1. eLIBRARY.RU: nayunas anexrponnas oudanoreka : caiit / Q00 «Hayunas Dnexrponnas
bubanoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum poctyna : st agTopus. nosib3osa-
Tenei. — Texker | 2NeKTPOHHbIH

3.2. Dnekrpornas dubnnoreka «MUznarensekoro jgoma «l'pebennnkor» (Grebinnikon) @ asek-
Tponnas Gudanorexa / 000 W] «[pebGennuios». — Mockea, [2023]. — URL:  https://id2.action-
media.ru/Personal/Products. — Perkim A0CTyNA & A745% aBTOPUs. NOAL3OBATE W, — TEKCT & 2ICKTPOHLIHA.

4. Mespepaabnast rocyaapersennasi mndopmannonnas cucrema «Hanmonaabuast diek-
TpoHHas oudanoTeka» : dekTpounas oubnuorexa : caiir / GIBY PI'B. — Mocksa. [2023]. — URL:
hitps:/u36.pdh. — Peskum poctyna @ ans noib3osarenei nayunoit 6udaunorexn. — TekcT @ 2MeKTPOHHbII.

5. Pocewiickoe odpazosanue : (eaepanshbiii nopran / yapeaurens PUAY «PUL{TO». — URL:
http://www.edu.ru. — Teker : 3neKTPOHHBI.

6. Juexrponnass Ondaunoreunasi cucrema Yual'V @ moayis «dnekrportas Oudinorekay
ABHUC Mera-[MPO / 000 «Jlara Dxenpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Peskum jocry-
na : s nossosarenei HayuHoH OubanoTekn. — TekeT : 2IeKTPOHHbIH.

B oL

Cornacopano: [ \cr 4
_ Mukenep Benyiumit -/ Llypenko 10.B. A s /
Honzsocts cotpysumica YHTT MHO (Ijllllk‘l- Jaarn

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUITIUHBI:
Ayautopun Ui BBITIOTHEHUS JIA0OPATOPHBIX pabOT M MPAKTUKYMOB, ISl TIPOBEICHHS
TEKYIIEro KOHTPOJISI ¥ IPOMEKYTOYHOM aTTeCTaIlUH.
AyIuTOpHM YKOMIUIEKTOBAHbBI ~CIIECIUATU3UPOBAHHON MeOenbio, Y4eOHOW JOCKOM.
[Tomemmenust uIsi  caMOCTOATENBHONW PabOTHI OCHAIICHbl KOMITBIOTEPHOW TEXHHUKOU C
BO3MOXXHOCTBIO TOJKIIIOYCHUS K ceTu «HTepHeT» U obecrneueHueM AO0CTyIa K AJIEKTPOHHON
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nH(POMaLMOHHO-00pa30BaTEeNbHON cpese, 3JEeKTPOHHO-OubnmuoTeunoil cucreme. Ilepeuens
000py/s0BaHuUs, HCIOJb3YyeMOro B Y4eOHOM IIPOLIECCE, YKa3blBA€TCd B COOTBETCTBUHU CO
CBEJCHHUSIMH O MaTE€pHAIbHO-TEXHUYECKOM O0ECIeUYeHUH U OCHALIEHHOCTH 00pa3oBaTebHOTIO
mporecca, pasMemieHHbIMH Ha odummansHoM caiite Yal'VY B pasmene «CBeneHus o0
00pa3oBaTeNbHOI OpraHu3alumy.

13. CHEHUAJIBHBIE YCJIOBUA IS OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOXKHOCTSAMU 3/10POBbS
B cinysae HeoOXomumocTH, OOydYalOIIMMCS W3 YWCIA JIMIl C OTrPaHMYCHHBIMU
BO3MOXHOCTSIMH 3JI0OPOBbs (TI0 3asBJICHUIO OOYYAroOIIErocsi) MOTYT TpeiaraThCsl OJHU W3
CICIYIOIUX BAapUAHTOB BOCHPHUATHS WHPOPMAIMKM C YYETOM WX HHIUBUIYaTbHBIX
MICUXO0(PU3NIECKIX OCOOCHHOCTEH:

— JUIS JIMII ¢ HApYIICHUSIMHU 3PEHHS: B Ie4aTHOW (hopMe yBEeTHMUEHHBIM PH(TOM; B hopme
AJIGKTPOHHOTO JIOKYMEHTa; B Qopme aymuodaiina (mepeBoj y4eOHBIX MaTepuajioB B
aymuodopmar); B medaTHOW ¢opme Ha s3bike bpaiins; WHIMBHIyadbHBIE KOHCYJIBTAIIUH C
NPUBJICUCHUEM TH(IIOCYPIOTICPEBOIUNKA; HHIUBUIYAbHBIC 3a/IaHUSI K KOHCYJIbTAIUH;

- Jus JUI ¢ HAapyUIeHWsSAMH CIllyxa: B me4aTtHol ¢opme; B (opMme 3IEKTPOHHOTO
JIOKYMEHTa; BUCOMATEPHAIIbl C CYOTUTPaMU; MHIUBUAYyaIbHbIC KOHCYJIBTAIIMH C TIPUBJICUCHHEM
CYpJIOTIEPEBOIUMKA; HHANBUIYAIbHBIC 3aJaHUs U KOHCYJIbTAIINH;

— JUIS JIAI C HapyIICHUSMH OIOPHO-JIBUTATEIBHOTO amapara: B Ire4yaTtHou ¢opme; B
dopMe DIEKTPOHHOTO JOKyMeHTa; B (opMme ayauodaiina; WHIMBUAYAIbHBIC 3aJaHUS U
KOHCYJIbTaIIHH;

B ciry4ae HEO0OXOIUMOCTH WCITIOJIb30BaAHUS B y4eOHOM rpoiiecce
YaCTUYHO/MCKITFOYMTEIBPHO  JTUCTAHIIMOHHBIX  00pa30BaTENbHBIX  TEXHOJIOTHMU,0praHU3allHs
pab6otel [IIIC ¢ oOyuaromumucsa ¢ OB3 u mHBaIuaaMu MpeaycMaTpuBaeTcsi B 3JIEKTPOHHOM
nH(OPMaIIMOHHO-00pa30BaTENFHON Cpelie ¢ Y4EeTOM HMX HHIWBUIYaJbHBIX MCUXO(PHU3NUIECKUX
0COOEHHOCTEH.

r/l
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Ne | CopepixaHne u3MeHeHHsl MU CChLIKA Ha ®UO 3aBenyroniero Iopnucn Jara
n/n NpUJIaraeMblii TeKCT H3MeHeHHUs kadenpoi,
peajusyiomei
AUCHHILIHHY/BBI-
nyckaromeii kageapoii
y Vi 12.04.2023
Brecenne msmenennii B 1. 11 ¢ 7/ ITpotoxon
1. Bonkos M.A / P
odopMIICHHEM TIPIIIOKeHHS 1 / 3aceqaHus
kadenpsr UT Ne8
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Ipuioxenne 1

11. YYEBHO-METOJIMYECKOE M WH®OPMAIIMOHHOE OBECIHEYEHUE
TACIHATITAHBI

a) CniucoK peKoMeH1yeMoil JTuTepaTypsbl
OCHOBHAS

3. 3maromonbckuit .M., OcHOBBI TporpaMMupoBaHus Ha s3bike Python: yueOnuk /
3nmarononbekuit [I. M. - M. : JIMK IlIpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

4. ®enopos, /. 0. [IporpammupoBaHue Ha si3bIke BhICOKOrO ypoBHs Python : yueOHoe

nocooue mis By3oB/ JI. FO. ®enopoB. — 5-¢ m3xm., mepepab. u monm. — Mocksa :
UznatensctBo FOpaiit, 2023. — 227 c. — (Boicmiee oOpazoBanue). — ISBN 978-5-534-
17323-9. — Texkcr : anmekrponnbiit / Obpa3zoBatenbHas miatdhopma FOpaiit [caldT]. —

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

AOIMOJIHUTECJ/IbHAA

3. Jlyuano Pamanno, Python. K Bepmmnam macrepctBa/ Jlywano Pamanso - M. : JIMK

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

4. Makkunnu Y., Python u ananu3 ganseix / ¥Yac Makkunnu - M. : IMK Ilpecc, 2015. -

482 c. - ISBN 978-5-97060-315-4 - Pexum J0CTyTa:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToan4yeckas (pazpadorannas HITP, peasmuzyrommmvu OIIOIT BO)
2. Meronuueckue yka3zaHUs Ui CaMOCTOSATENbHOW pabOThl CTYIEHTOB MO TUCITUILIMHE
«OcHoBBI TIporpamMmupoBaHusi Ha Python» nns cTyneHTOB Bcex HampaBlieHHM U
cnenmansHocteit He UT npodwuns / U. A. Tlepuesa, 0. I'. CaBunos, 1. A. CaHHUKOB. -

VapsHoBek Yal'V, 2022. - 69 c. - HeonybnukoBanuwii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009

CornacoBaHo:
Cnemuanuct Benyimii OOIT / Bo6posa H.A. / %&Z
JIOIKHOCTB COTPYIHUKA HAYYHOH OMOIMOTEKH [)7(e) nom‘mcy Jata

0)IIporpamMHoe oGecrieyeHHe

s oOpaszoBaTenbHOrO Tpolecca CTyASHTY HeoOxomumo pabouee wmecto ¢ [IK ¢
YCTQHOBJICHHBIM  CJIEIYIOIMM TPOrpaMMHBIM obecrieueHueM: omepanuoHHas cpega OC
Windows/Linux; MS Office cuctems! mporpamMmmupoBanus Ha si3eike, Python3.

B) IIpodeccuonanbubie 60a3bl JAHHBIX, HHGOPMALIMOHHO-CIIPABOYHBIE CHCTEMbI

1. Dy1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBI:

1.1. ITudporoii obpazoBatenbubiii pecypc [IPRsmart : snexTpoHHO-OMOMHMOTEUHAST cUCTEMA :
caiit / OO0 Kommnanus «Aii [Tu Ap Meauay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum gocTyma: mid 3aperucTpup. mojab30BaTenei. - TEKCT : 3IIEKTPOHHBIN.

1.2. O6pasoBatenbHas miatgopma IOPAMT : o6pasoBaTenbHbIl pecypc, >IEKTPOHHAS
oubanoTeka : caiit / OO0 DiextponHoe m3matenbetBo «OPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pe>xxum moctyma: ajis 3aperucTpup. Moyib30BaTelei. - TEKCT : AIEKTPOHHBIH.

1.3. baza mamHbBIX «DnekTpoHHas OmOmmoreka TexHmdeckoro BY3a (ObC «KoHcymbTaHT



http://www.studentlibrary.ru/book/ISBN9785970605523.html
https://urait.ru/bcode/532868
http://www.studentlibrary.ru/book/ISBN9785970603840.html
http://www.studentlibrary.ru/book/ISBN9785970603154.html
http://lib.ulsu.ru/MegaPro/Download/MObject/15009
http://www.iprbookshop.ru/
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