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1. HEJIM U 3AJAYU OCBOEHUA JUCHUIIJINHBI:
B aucuunimne u3y4aroTcss OCHOBHBIE IPHUHLIUIIBI PA0OTHI C 00bEKTHO-OPUEHTHPOBAHHBIM
S3IKOM [IpOrpaMMUpoBaHusi Python, OuOIMOTEKHM CTaHTAPTHBIX MOJYJEH s3bIKa, METOIbI
IIPOrPaMMUPOBAHUA U OTJIAAKH NPUIOKEHUM, IPUTOIHBIX I IPUMEHEHNUS.

Heab pucuuMniavHbl — -GOPMHUPOBAHUE Yy CTYAEHTOB HAaBBIKOB,COOTBETCTBYIOIIUX BHUAAM
npoeCCHOHATBHON JIeITeNbHOCTH,HEOOXOAUMBIX JJIsl pelieHus] Mpo(pEeCCHOHATBHBIX 3a/1a4cC
UICIIOJIb30BaHUEM sI3bIKa IIporpaMmupoBanus Python.

3agaya JUMCHUIUIMHBI —TIPHOOpPETeHHE CTYACHTAaMH HEOOXOJMMBIX 3HaHUH O 0a30BbIX
KOHILIENIUAX NporpaMmupoBaHus Ha Python, oGmacTsx ero npuMEHHMMOCTH, KOHCTPYKLMSX
si3bika Python u TexHomoruu pa3paboTku nporpamm Ha Python.

2. MECTO AUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Juciuminaa «OcHOBBI mporpamMupoBanusi Ha Pythony wusywaercss B 4 cemectpe u
OTHOCHTCSI K 00s13aTeIbHOM YacTu nucuuiuiiH 61o0ka b1.0 nHanpaBnenus noaroroBku 46.03.02
JlokyMeHTOBeIeHHEe W apxuBoBeAcHHE. JlucnmmimHa ¢GOpMUPYET TPAKTUYCCKHE HABBIKH
WCIIOJIB30BaHUS B TMPO(ECCHOHAIIBHONW ACATEIPHOCTH COBPEMEHHBIX KOHIECIIHMA W METOJIOB
POrPaMMHUPOBAHUSI.

3. NEPEYEHDb [IJIAHUPYEMBIX PE3YJIbTATOB OBYUYEHHUS 1O
JTUCHUILIMHE, COOTHECEHHBIX C INIAHUPYEMBIMHA
PE3VJIBTATAMUM OCBOEHUSI OCHOBHOM
MPO®PECCHUOHAJBHOM OBPABOBATEJBHOMN ITPOTPAMMBI

Koa n nHaumeHoBaHue
peanu3yemMoil KOMIeTeH U

ITepevyenb niIaHMpyemMbIX pe3yJbTATOB 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 MEeTO/bl MPUMEHEHHUsI CKBO3HBIX ITU(MPOBHIX TEXHOJIOTHIA,
METOABl M TEXHOJOTUU cOOpa, CTPYKTYpHUPOBAHUS, aHAIU3a
JAQHHBIX Uil TIOCTPOEHUS HOBBIX OpPraHU3alMOHHBIX U
YIPaBJICHUYECKUX MOJIEEH, MPOAYKTOB M CEPBUCOB

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

HCKYCCTBEHHBI MHTEJUIEKT; TEXHOJIOTHH OECIPOBOIHON CBSI3U;
KOMIIOHEHTbl ~POOOTOTEXHHUKM U CEHCOpPHMKA; KBAaHTOBBIE
TEXHOJIOTMH; CUCTEMBI PACIIPEIEICHHOTO PEECTpa; TEXHOJIOTUU
BUPTYaJIbHOW U JONOJHEHHON PEAIBHOCTH)
NJI-2n0k1

Ymeer B ciydae  BbIOOpa  MEXIy
WHHOBALlMOHHBIMU W yCTapeBIIMMU
BBIOMpAaTh HOBBIE MJEHM W METOAbl M NPEANPUHUMATH
KOHKPETHbIE JEUCTBHA JUIl TEHEpallMM M  pealu3aluu
WHHOBALIUOHHBIX HACHM U IOAXOIOB, YMETb AHAIMU3UPOBATH,
CHUHTE3MpOBATh U OLIEHUBaThb HHPOPMALUIO JUId TNPUHITUA
pELICHUH U peau3alyyi CBOUX JEHCTBUN

NJ-2.1 uxl

MEPCICKTUBHBIMUA
noaxogaMu JIETKO
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YMeeT HaXOauTh KPEaTHUBHBIE CIIOCOOBI pelIeHUs MPOOJIEMBI,
AHATM3UPOBATh WX IUTIOCBI M MHUHYCHI, PUCKH, BBIOMPATH
ONTUMAIBHOE PEIICHUE

WJ-2.2 uxl

YMeer pacnio3HaBaTh HEMPOAYKTHBHBIE MECHTAJIbHBIC MOJACIIU H
CTEPEOTHUIIBl U OTKA3bIBATHCS OT HUX

NJI-3 nxl

Bnaneer HaBbIkaMy U3MEHEHHUS PEUICHUMN MPU HAIMYKUU HOBBIX
apryMEHTOB WJIM TPOM3OIICAIINX HM3MEHCHHUW, BJIAJICTh
TEXHOJIOTHSIMU  YIIPABJICHUS TIOJIHBIM YKU3HEHHBIM ITUKJIOM
JIaHHBIX

N/-3.1 nxl

Brageer TeXHOIOTHAMU NMPUHATHS PEUICHUN, OCHOBAaHHBIX Ha
JAHHBIX (KyJIbTypa W JTHKAa TPUHSITHS PEHICHUI Ha OCHOBE
JIAHHBIX; BCTParBaHUE MPoIiecca MPUHATHS PEIICHUH Ha OCHOBE
JAHHBIX B OW3HEC-TIPOLIECCHl  OpraHU3allMh;  CHUCTEMBbI
ABTOMATUYECKOTO TIPUHATHS PEIICHHWA, BKJIOYAs CHCTEMBI
HCKYCCTBEHHOI'O MHTEJIJIEKTA)

NJ1-3.2 ux1

Bnaneer meroaukamu obecriedeHus 0€30I1aCHOCTH TAHHBIX

K -2

Criocoben pa3pabaTbIBaTh
nporpaMMbl Ha si3bike Python
JUIS UCTIOJIb30BaHUsI B cdepe
cBOel  mpodeccruoHaTbHON
JIeSTEIbHOCTH

NJI-11uk2

3HaeT OCHOBHBIC IOHATHS SI3bIKA ITporpaMMupoBanus Python,
METO/Ibl OIIMCAHMSI CTPYKTYP JaHHBIX U KJIACCHI 3a/1a4,
dopMynupyeMbIX U pertaeMbix Ha Python

NJ1-21uk2

YMmeeT pazpabarbiBaTh IporpamMmsl Ha si3bike Python,
IIPUMEHSTh U3Y4EHHBIE METO/BI U CTPYKTYpPBI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTUEHN pa3pabOTKU MPOrpaMm

NJ1-3uk2

Brnaneer waBbikamMu pa3paOOTKHM, OTJIAJKH M TECTHPOBAHUS
nporpaMm Ha s3bike Python miis nucnonb3oBanus B chepe cBoeit
pOoECCHOHAIBHON e TETHHOCTH

4. OBLIAA TPYTOEMKOCTD JUCIUIIJINHBI

4.1. O6beM THCHUILUINHBI B 324€THBIX eIHHHIIAX (Bcero) 2

4.2. O0beM IMCUMILIMHBI 10 BUAAM y4eOHOH padoThl (B 4acax)

KoanuecTBo yacoB (dpopma o0yuenus)
Bup yuyeoHoii padoTbl ofHan
Bcero no B 1.4. mo cemecTpam
IUIAHY 4

KonraktHas paboTa oOyuarommxcs ¢ 32 32
npenojiaBaresieM B cooTBeTcTBUU ¢ YII
AyIUTOpHBIE 3aHATHUSL:

® JICKIINU 16 16/16

® CEeMHUHaphl U NMPAKTUYECKUE 3aHATHUS ---

e 1abopaToOpHBIE PAOOTHI, IPAKTUKYMEI 16 16/16
CamocrosiTenpHas padora 40 40
dopma TEeKyIIEero KOHTPOJIsl 3HAHUW U Brinosnnenue
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KosmmuecTBo yacos (popma o0yueHus )

. OYHasi
Bup yueOHoii padorbl
Bcero no B 1.4. mo cemecTpam
IUIAHY 4

KOHTPOJIS 71ab0paTOPHBIX 3a/IaHUH,
CaMOCTOSITEIIbHOM PadOThI: TECTUPOBAHUE, peleHue 3aaa4q
KOHTp.paboTa, KOJUIOKBUYM, pedepar u ap.(He
MeHee 2 BHIOB)
Kypcosast pabora ---
Bupl mpoMexyTouHOM aTTecTanuu (dK3aMeH, 3a4er
3a4er)
Bcero 4acoB no qucuunivge 72 12

Bup yueOHoit padoTbl

KoanuecTBo yacoB (hopmaoGyueHus )

OYHO-3a04YHad

Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KonTakTHas pabota oOyyaromuxcs ¢ 12 12
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyIUTOpHBIC 3aHITHS:
® JIEKUU 4 4/4
® CeMUHaphl U MPAKTUYECKUE 3aHATHUS --- ---
e nabopaTopHbIe pabOThI, MIPAKTUKYMBI 8 8/8
CamocrosiTenbpHas pabora 60 60
dopma TeKyIIero KOHTPOJIs 3HaHUU U Brimonnenue
KOHTPOJIS 1a00paTOPHBIX 3a/laHuH,
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, pelieHue 3aaa4
KOHTp.paboTa, KOJJIOKBUYM, pedepar u ap.(He
MeHee 2 BUIOB)
Kypcogas pabora ---
Buaer mpoMexyTo4HOM aTTecTanuu (9K3aMeH, 3a4er
3a4er)
Bcero yacos no gucuunianHe 72 72

KosmuecTBo yacoB (popmaodyueHus)

" 3a049HAas
Bup yueOHoit padoTbl
Bcero no B 1.4. mo cemecTpam
TUIaHY 4
KonraktHas paboTta oOyuarommxcs ¢ 4 4
MIPENOJABATENIEM B COOTBETCTBUU € Y1
AyJIUTOpPHBIE 3aHATHSL:
® JICKIIUU 2 2/2
® CEMHHaphl U NPAKTUYCCKUE 3aHATHUS ---
e jabopaTopHble pabOThl, IPAKTUKYMBI 2 2/2
CamocrosiTenpHas padora 64 64
dopma TEeKyIero KOHTPOJIsl 3HAaHUW U 4 Brinonnenue
KOHTPOJISI 71a00paTOPHBIX 3aJaHUH,
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KosnuecTBo yacoB (popmaodyueHus)
. 3a049HAas
Bup yueOHoii padorbl
Bcero no B T1.4. mo cemecTpam
IUIAHY 4
CaMOCTOSITENIbHOW PabOThI: TECTUPOBAHUE, pelieHue 3a1a4
KOHTp.paboTa, KOJJIOKBUYM, pedepar u ap.(He
MeHee 2 BUJIOB)
KypcoBas pabora ---
Bunpl npomexxyTouHoli aTTecTanuu (3K3aMeH, 3auer
3a4er)
Bcero yacoB no aucuunianHe 72 72

B cimydae He0OXOIMMOCTH WCIIONB30BaHMS B YU4EOHOM IPOIECCe YaCTHYHO/MCKITFOYUTEIHHO

JUCTAaHIIMOHHBIX O6pa3OBaTeJ'IBHBIX TEXHOJIOTUH B Ta6.]'II/II_Ie qcpe3

CJICHI  YKa3bIBACTCA

KoJu4ecTBO 4acoB padoTsl JIJIC ¢ oOydarommmucs st IpOBEACHUS 3aHATHH B TUCTAHIIMOHHOM
dopmare ¢ MpUMEHEHHEM JICKTPOHHOT'O O0YUICHHSI.

4.3. Conep:xanue TMCUMIIMHBI. Pacnipeenenne 4yacoB no TeMam U BUIaM Y4eOHOil

padoThI:

®opma o0yyeHus  oyHas

Buabl yueOHbIX 3aHATHIH

AyauTOpHBbIE = o
S >
3aHATHSA = S
= = dopma
= - = ®
Ha3panue pa3neJioB u § s Ele % o 3 TeKylIero
TeM 2 .| BE 2 . 2| £ 2 & KOHTPOJIsSA
=T =4 o
= | 23| S2F =8 & 3HAHUI
g = o Eo = @ =
o) ES | 2SS E| B =
= ¥ & 5 «® £ = 13)
s = S =S = =
=% ;‘ = 2 = =
=EE(=" F| g s
3 i ©
1. SA3bik Python. Tunst 6 2 0 0 0 4 Pemenue 3anau
naHHbIX. OCOOEHHOCTH
BBOJa/BBIBOIA.
2. JIuHeiHble anropuTMBI. 8 2 0 2 0 4 Pemenune 3agau.
Ocobennoctu JlaGopaTopHas
MOJIKIIIOUEHUST U pabora 1
WICTIOJIb30BAHMS MOYJICH.
3.PazBeTBsttonmecs 10 2 0 2 0 6 Pemienne  3amau.
MPOLECCHI. Y CJIOBHBIN JlaGopaTopHas
orepaTop. pabota 2
4. Iluxaudeckue 8 2 0 2 0 4 Pemienne 3amau.
anropuT™Mel. OnepaTopbl JlaBoparopHas
[UKJIA. pabora 3
5. Pabota co ctpokamu. 10 2 0 2 0 6 Pemenne 3amau.
JlaGopatopHas
pabora 4
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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. SA3pik Python. Tumbl pannbix. OcobGeHHocTH BBOAA/BbIBOAA. (ConepkaHue
Tembl.Python kak 00BEKTHO-OPHEHTHPOBAHHBIA $3bIK. THMbl JaHHBIX. OcoOeHHOCTH. BBOj-
BBIBOJI BEJIMUMH pa3HbIX TUIOB. [Ipeobpa3zoBanue TunoB. ®opmaTHbIil BBIBO.

Tema 2. JIuneiinbie aaropuTmMbl. OCO0EHHOCTH MOAKJIIOYEHUS W MCIOJIb30BaHUS MOAYJIeil.
Conepxanue TeMbl. Moaynu B si3bike Python. OcobeHHOCTH MOAKITIOYEHUS] M UCIIOIb30BAHUS.
3HakoMcTBO ¢ MojyiieM math.CocraBieHne TMHEHHBIX AJITOPUTMOB.

Tema 3.PazBerBisAlOlIMecss Npouecchl. YCaoBHbIA omeparop. ConepkaHUE TEMBI.
PazBerBistommecs npouecchl. [IporpammHas peanusanus cpeacTBamu si3bika Python.

Tema 4. Hukaudeckue aaroputmbl. Oneparopsl nukia. Coxepxxanue temsl. Lluknnyeckue
anropuTMbl. Peanusanusi MUKIOB ¢ yclioBUEM, ¢ MoBTopeHueM. Co3gaHMe U HCIOJIb30BAHUE
MOJIb30BaTENbCKUX (QYHKIUH.

Tema 5. Pabora co crpoxkamu. Copaepxkanue Tembl. CTpokoBble BenWyuHBI. 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
peanu3arus. OcoOOEHHOCTH PabOTHI C OJHOMEPHBIMUA MacCHBaMH CpeJICTBaMHU 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 3AHSITAN

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, MHOKecTBa. OJHOMepHbIe MACCUBBI.
Jlabopamopnas paboma o5 évinoanenus na Python: «Oonomepnuvie maccuswiy.

Llens paboOTHI: AaTh CTYACHTAM TPAKTHYECKWH HABBIK B HAIMCAaHUHA MPOTPAMM
00pabOTKM OJHOMEPHBIX MACCHBOB: IIOMCK MaKCUMyMOB W MHHHUMYMOB, COpPTHPOBKa
cpexnctBamu Python.

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

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 MOMOMIBIO BIIOKEHHBIX CIIMCKOB. BO3MOXHO HCIIONIB30BaTh (PYHKIIMH MOy ISl NUMPY.
Tema 8. Padora ¢ daitaamu.

Jlabopamopnas paboma ons svinonnenus na Python: « @atinby.

enp paboTHI: 1MaTh CTyIEHTAM MPAKTUYECKUIl HABBIK B HAMHCAaHUM NPOTpamM, B
KOTOPBIX BBIMOJIHSAIOTCS ONEPAIH ¢ TEKCTOBBIMHU (ailjlaMHu — YTeHHE, 3aIHCh.

Metoauyeckue yka3aHUs: OOpaTUTh BHHMaHHWE Ha YyKazaHue MNyTH K Qaiinam, ¢
KOTOPBIMHU IIPEICTOUT paboTaTh.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

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

[TepemenHbIe 1 0a30BbIC TUIIBI JaHHBIX si3bIKa Python.

Apudmernueckue onepanuu. OnepaTop NprUcBavBaHuUs.

Bog/BeiBo1. OcoOenHOCTH peanu3anuu. @opMaTHBIN BEIBO.

Oco0OeHHOCTH MOJIKIIFOUEHUS M UCTIONIb30BaHMs Moaynel B Python.

Ornepanuy OTHOILIEHUS U JTOTUYECKUE OTIEPALIIH.

YcnoBubIii onepaTtop. OCOOEHHOCTH HUCITONIB30BAHUS

[{uKITBI ¢ YCTIOBHEM U 33JJaHHBIM YHCIIOM IMOBTOpeHui. Peanuzanus nukinos B Python.
Oynknuu B s3pike Python. Co3znanue monp30BaTenbCKuX (PYHKITMN M MOJTYJICH.
Ctpoku u cuMBOJTHI B si3bIKe Python, criocoObI 3aganust 1 BEIBO/IA CTPOKH.

CoNoaRLNE
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10. OcHoBHBIC PYHKITUHU AJ1 paOOTHI CO CTPOKAMHU.
11. Komnekuuu si3pika Python. Criucku. OcoGeHHOCTH PabOThI CO CIIMCKAMHU.

12. Komnekmuu s3p1ka Python. MuosxectBa. [IpuMepbl 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 aitsibl. 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 nabopaTopHOi paboTHI,
cave 1abopaTopHOit 3ayer.
paboThI, MOJITOTOBKA K
c/aye 3ayera.

6. Koprexwu, cniucku 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. 3narononsckuii JI.M., OcHOBBI mporpamMmupoBaHus Ha si3blke Python [DnexTpoHHBIN

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, /. 0. [IporpammupoBaHue Ha S3bIKE 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 IIpecc, 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 OITIOII BO)

1.

Meronuyeckue ykazaHUS AJIE CaMOCTOSTENbHOW pabOThl CTYAEHTOB IO TUCITUILIMHE
«OCHOBBI TTPOrpaMMHPOBAHUS Ha si3bIKe Python» i cTyneHTOB BCeX HampaBiICHUN U
cnernuansHocteit He UT npoduns / U. A. Tlepuesa, 0. I'. CaBunos, 1. A. CaHHHUKOB. -
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YaesHoBck Yal'y, 2022. - 69 c¢. - HeonmybomukoBanubeii 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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Ipogheccuonanvuvie basvt Oannvly, UHGOPMAYUOHHO-CNPABOYHBIE CUCHIEMbL

1. D1eKTpPOHHO-0H0IHOTEeYHbIE CHCTEMBI:

1.1. Iugposoii obpazoBarenbublit pecype IPRsmart : anekTporHO-0MOIHOTEYHAS CHCTEMA !
caiit / OO0 Kommanus «Ait [Tu Ap Menuay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— PexxuM noctyma: s 3aperucTpup. noiab3oBareneil. - TeKCT : dNeKTPOHHBIH.

1.2. OGpasosarenshas miargopma FOPAUT : o6pasoBaTensHbIi pecype, dIeKTPOHHAS
6ubmuoteka : caift / OO0 DrekTporHOe M3naTenbeTBo «FOPAMT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxum goctymna: 1jist 3aperucTpup. monb3oBaTesei. - TeKCT : 3IeKTPOHHBIH.

1.3. Baza mamHbBIX «OnexTpoHHas OubnuoTeka TexHudeckoro BY3a (OBC «Koncynsrant
CTYIEHTa») : 3JEeKTpOHHO-OnOmmoTeunas cucrema : caiit / OO0 «Ilomurexpecype». — Mockaa,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum mocTtymna: [ist 3aperucTpup.
nonb3oBatesed. — TeKCT : 21eKTPOHHBIM.

1.4. KoncynbTanT Bpaua. DJEeKTPOHHAs MEIUIMHCKas OnbOnnoTeka : 6a3za MaHHBIX : caiiT /
000 «Beicmas [IKOJAa OpraHM3aldM M YIOPaBICHHS 34paBoOXpaHeHHeM-KoMIIIeKCHBIH
MEIMIMHCKUNA KOHCAITHHT». — Mocksa, [2024]. — URL: https://www.rosmedlib.ru. — Pexxum
JIOCTYyTIa: [UTS 3apETUCTPHP. Tonb30BaTenell. — TeKCT : 3IeKTPOHHBINA.

1.5. Bosplas MeauIMHCKass GHOIHOTEKA : DJIEKTPOHHO-OuOMoTeyHas cuctema : caiit/ 000
«Bykany. — Tomck, [2024]. — URL: https://www.books-up.ru/rw/library/ . — Pexxum mocryna: st
3aperucTpUp. monp3oBareneil. — TeKCT : AeKTPOHHBIH.

1.6. OBC Jlaub : anekrpoHHO-OuOMMoTeyHas cucteMa : cait / OO0 3BC «Jlanby». — Cankr-
Ierepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum pocTyma: Ui 3aperuCTPHp.
moJib3oBaresiedt. — TeKcT : 3IeKTPOHHBIN.

1.7. OBC Znanium.com : 31MeKTPOHHO-OMOMMOTeYHas cuctema : caiit / OO0 «3HaHUyMY. -
Mocksa, [2024]. - URL: http://znanium.com . — Pexxum nocTyna : Ui 3aperucTpup. I0Nb30BaTelIeH.
- TexcT : aneKTpOHHBIN.

2. Koucyaprautllaroc [DekTpoHHBIM pecypc]: crpaBouHas mpaBoBas cuctema. / OO0
«KoncynpranaT Ilmocy - DiekTpon. naH. - Mocksa : Koncyasrantllmoc, [2024].

3. eLIBRARY.RU: nayunas osnexrtponHHas Oubnuorexa : caiitr / OOO «Hayunas
Onexrponnas bubmorexkay. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexxum nocryna : s
aBTOPH3. TOTb30BaTeNeH. — TEKCT @ AIeKTPOHHBIH

4. @egepanbHasi rocyaapcTBeHHass HHPopmaunuoHHas cucrema «HanuonaabHas
9JIeKTpOHHAsA GHOIHOTeKay : dNIeKTpoHHas oubnuoTeka : cait / ®I'BY PI'b. — Mocksa, [2024]. -
URL: https://u36.pd. — Pexxum mocTyma : i mons3oBatenedl HayuHoi OmOmmorexu. — Tekcr :
JIIEKTPOHHBIA.

5. Poccuiickoe oGpasoBanue : (enepanpHbii moptan / yupenutens OTAY «OUITOy. —
URL: http://www.edu.ru. — TeKcT : 371€KTPOHHBIH.

6. DaexTponHas omoamoTeuHan cucrema Yal'V : Moayne «DnexkTpoHHas OUOIHMOTEKA»
ABUC Mera-ITPO / OO0 «lata Dxcmpece». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYIA : JJIst TI0JIb30BaTesnieil HaydHo! 6ubnuoTexu. — TeKCT : 2J1eKTPOHHBIH.

Wmxenep Bemymuit Typenko KO.B. 2024

12. MATEPHAJILHO-TEXHUYECKOE OBECHEYEHUE
TACIATITAHDI:
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AymuTopun A BBIIOJHEHHUS JIAOOPATOPHBIX pabOT M MPAKTUKYMOB, Ui IPOBEIEHUS
TEKYIEro KOHTPOJIS U IPOMEXYTOYHOM aTTeCTaliu.

AyIuTopuH YKOMIUIEKTOBAHbI CIEIMATU3UPOBAaHHON MeOenbpro, Y4eOHOH JIOCKOM.
[ToMemieHust [UIsI CaMOCTOATENBHOM PabOTHI OCHAILICHBl KOMIIBIOTEPHOM TEXHUKOW C
BO3MOXKHOCTBIO MOJKIIIOYEHUs K ceTH «MHTepHeT» M o0ecreyeHueM J0CTyNna K 3JIEeKTPOHHOH
UH(PPOMALIMOHHO-00pa30BaTENbHON Ccpefe, AIEKTpOHHO-Onbimoreunoil cucreme. Ilepedens
000pyOBaHuUs, MCIOJIB3YEMOIO B Y4eOHOM IIpolecce, YKa3blBae€TCsl B COOTBETCTBUHM CO
CBEICHUSIMH O MaTepHAIbHO-TEXHUYECKOM O0ECIIEYeHNH U OCHAIEHHOCTH 00pa3oBaTeIbHOTIO
mporiecca, pa3MenieHHBIMH Ha oduimanpbHoM caiite Yal'Y B pasgene «Csenenus 00
00pa30BaTeIbHON OpraHu3aLum».

13. CHEHUAJIBHBIE YCJIOBUS JIA OBYYAIOIUXCA C
OIr'PAHUYEHHBIMHU BO3MOXKHOCTSAMMU 3I0POBbSI
B cmyuae HeoOXommMmocTH, OOYYalOIIMMCS W3 4YUCIA JIMI C OTPaHUYCHHBIMU
BO3MOXXHOCTSIMU 37I0pOBbsl (110 3asBJICHUIO0 OOYyYalOLIErocsi) MOTYT IpeiaratbCsi OJIHU U3
CIICYIOIINX BAapUAaHTOB BOCHPUATHA HWHPOpPMAIMKM C y4ETOM UX HHIUBHIYAIbHBIX
NCUXO(PHU3MUECKUX 0COOEHHOCTEH:

— JJISL JIUIL ¢ HapyIICHUSIMU 3pEHUS: B IEYaTHOH hopMe yBenrmueHHBIM mpudTOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (opme aymuodaiina (mepeBox ydeOHBIX MaTEpUaloB B
aynnodopmar); B medatHoH (opme Ha s3bike bpaiiist; MHIMBHIyalbHBIE KOHCYJIBTALMH C
NpUBJICUYCHHEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYaTIbHBIC 33/IaHUSI K KOHCYJIbTAIIH;

- JUIS NI C HapyImIeHWsSMH Ciyxa: B Te4aTHOH ¢Qopme; B QopMme 3IIEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHAbl C CY6TI/ITpaMI/I; WHAWBUAYAJIbHBIC KOHCYJIbTAallUH C IPUBJICUCHUEM
CYpIONepEeBOIUNKA; HHANBUAYaIbHbIC 331aHUs U KOHCYIIBTAIINY;

— JId JIM C HAapYHICHHUAMH OIOPHO-ABUIAaTCIIBHOIO arlimapara: B neJyaTHOMN q)opMe; B
dopMe DIIEKTPOHHOTO [OKYMEHTa; B QopMme ayauodaiina; HHAMBUIYyalbHBIE 33JaHUS |
KOHCYJIbTAllUH,

B cilyyae HE00X0IMMOCTH UCIIOJIb30BaHUS B yueOHOM nporecce
YaCTUYHO/UCKIIOYNTEIBLHO JUCTaHIITMOHHBIX O6p33 OBAaTCJIbHBIX TEXHOJOTHI ,OpraHnusanus
padotsl IIIIC ¢ oOywarommmucs ¢ OB3 n mHBanuaaMu mpeaycMaTpUBaeTCsi B 3JIEKTPOHHOM
MH(}OPMaLlMOHHO-00pa30BaTEeNbHON Cpelie ¢ YYEeTOM HMX HHJMBUIYaJbHBIX MCUXO(PHU3NUECKUX
0c0OeHHOCTEH.

Pa3paboTunk ) g s
.:'-- ";-.f '/{ i _r"‘:#/. ’ /.J{ ./.(/i;"f{":."e'-': g
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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. VYEBHO-METOJIMYECKOE W WH®OPMAIIMOHHOE OBECIHEYEHUE
TACIHATITAHBI

a) CniucoK peKoMeH1yeMoil JTuTepaTypsbl
OCHOBHAS

3. 3maromonbckuit .M., OcHOBBI TporpaMMupoBaHus Ha s3bike Python: yueOnuk /
3nmarononbekuid 1. M. - M. : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

4. ®enopos, /. 0. [IporpammupoBaHue Ha si3bIKe BBICOKOTO ypoBHsI 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

AOINOJIHUTECJ/IbHAA

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

IIpecc, 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
«OcHoBBl TIporpammupoBaHusi Ha Python» s cTyneHTOB Bcex HampaBlIeHUH 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. / %ﬂ%
JIOIKHOCTB COTPYIHUKA HAYYHOH OMOIMOTEKH DHO HOJIHHCV 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, MHPOPMALMOHHO-CIIPABOYHBIE CHCTEMbI



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
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Ipogeccuonanvrvie 6a3vi OannbIX, UHDOPMAYUOHHO-CRPABOYHbLE CUCTNEMbL

1. D1eKTPOHHO-0UOIHOTEYHbIE CHCTEMBI:

1.1. ITudporoii o6pazoBarensublii pecypce IPRsmart : anextponHo-OubnHoTeYHAS cHCTEMA !
caiit / OO0 Kommanus «Ait [Tu Ap Menuay. - Capartos, [2024]. — URL: http://www.iprbookshop.ru.
— PexxuM noctyma: st 3apeTUCTpUp. o1b30BaTenel. - TeKCT | JNeKTPOHHBIH.

1.2. OGpasosarenshas miargopma FOPAUT : o6pasoBaTensHbIA pecype, dIeKTPOHHAS
6ubmmoteka : cait / OO0 DrekTpoHHOe M3naTensctBo «KOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pexxsm gocTymna: 1jist 3aperucTpup. mosbs3onaresei. - TeKCT : 3IeKTPOHHBIH.

1.3. baza manubIX «OnexTpoHHas OubimoTeka texHudeckoro BY3a (3BC «Koncynprant
CTYJIEHTa») : JIEeKTPOHHO-OubuoTeyHas cucreMa : caiit / OO0 «Ilonutexpecype». — Mockga,
[2024]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum mocTyna: [ist 3aperucTpup.
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