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1. 1
EJIM 1 3AJJAYHN OCBOEHM A JUCIIAITJIMHDBI:

B nucrnumuivHe n3y4yaroTcss OCHOBHBIE PUHIUIIBI PA0OTHI ¢ 00BEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM [TporpaMmupoBanus Python, OuOIMOTEKM CTaHIAPTHBIX MOMYJCH S3bIKA, METOJIbI
IIPOrPaMMHUPOBAHUS U OTJIAJKH PUIIOKECHHUM, IIPUTOIHBIX U1 IPUMEHEHMUS.

Meas AUCUMIUIMHBI

-popMHUpOBaHUE Y CTYJICHTOB HABBIKOB,COOTBETCTBYIOIIMX BHIaM

po(hecCHOHABHON 1A TEIbHOCTH,HEOOXOJUMBIX ISl pemIeHus] Mpo(ecCHOHATBHBIX 3a1auc
UCIIOJIb30BAHUEM sI3bIKA TIpOorpaMMupoBanus Python.

3agaya IUCIUIUINHEI

—IpuoOpeTeHne CTYA€HTaMHU HEOOXOJAMMBIX 3HaHUl O 0a30BbIX

KOHLEMIUAX IporpamMmupoBanus Ha Python, oOmactsx ero NpUMEHMMOCTH, KOHCTPYKIHUSX
s3bpika Python u TexHosnorum paspabotku nmporpamm Ha Python.

2.

ECTO IUCIHUIIJIMHBI B CTPYKTYPE OIIOII:

Juctmrunaa «OCHOBBI TporpaMMupoBanus Ha Python» usydaercs B 4 cemectpe u
OTHOCHTCS K 00s3aTeNlbHOM 4yacTu auctuiimH Omoka b1.0.12 mo HampaBiIeHHWIO MOATOTOBKH
40.03.01 Opucnpynenuust JducnuminHa GopMupyeT NMpakTUYECKHE HABBIKW HCIOIb30BaHUS B
npoheCcCHOHANTBHOM JIEATETFHOCTH COBPEMEHHBIX KOHIIEMIUN U METOJIOB MPOTPaMMHPOBAHHS.

3.

II

EPEYEHD IVTAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11O
JUCIHUIVIMHE, COOTHECEHHBIX C IINTAHUPYEMbBIMH

PE3YJbLTATAMHU OCBOEHUA OCHOBHOU

MPO®ECCUOHAJIBHOM OBPA3OBATEJIHOM ITPOI' PAMMBI

Koa v HamMeHoBanue
peaiuzyeMoil KOMIeTeH N

IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs MO
AUCHUILIUHE (MOAYJII0), COOTHECEHHBIX ¢ MHAUKATOPAMH
MOCTHKEHHS KOMIIeTeHIni

K - 1

CHOCO6€H HCIIOJIb30BATH
HWHHOBAIIMOHHBIC TIPOAYKTBIN
TCXHOJIOTHH, aHAIMN3HUPOBATH

JaHHBIC U IPUMCHATbL MCTOIbL
HCKYCCTBCHHOI'O MHTCJIJICKTA

NJI-1ox1
3HaeT METOIbl MPUMEHEHHSI CKBO3HBIX IHU(PPOBBIX TEXHOJIOTHIA,
METOJbl M TEXHOJOTMU CcOOpa,CTPYKTYpUPOBAHUS, aHaIn3a

JAHHBIX I TOCTPOCHHUS  HOBBIXOPTaHM3AIIMOHHBIX U
yIPaBICHUYECKUX MOJIEJEH, TPOYKTOBU CEPBUCOB

WI-1.10x1

3Haer OCHOBHEIC CKBO3HEIC TEXHOJIOTHH (HOBBIC
MPOU3BOJCTBEHHBIE  TEXHOJIOTUH,  HEUPOTEXHOJOTHH  H

HCKYCCTBEHHBI MHTEIUIEKT; TEXHOJOTHH OECIPOBOIHOM CBSI3U;
KOMITIOHEHTBI POOOTOTEXHUKH W CEHCOPHKA; KBAaHTOBBIC
TEXHOJIOTMH; CUCTEMBI PACTIPEEICHHOTO PEECTpa; TEXHOJIOTHH
BUPTYAJILHON U IOTIOJTHEHHOW PEeaTbHOCTH)
N-2n0x1

YMmeer B caydae BbIOOpa  MeXAy
WHHOBALIMOHHBIMU W YCTapeBUIMMU  MOJAXOJIAMU  JIETKO
BBIOMpATh HOBBIE UJCHM U METOAbl U MPEeANPUHUMATH
KOHKPETHBICJEHCTBUSL i TEHepaluu W pealu3aluu
WHHOBALIMOHHBIX MJAEWM TOJAXO0JIOB, YMETh aHAJU3HPOBATbH,
CHUHTE3UPOBATh M OILIGHWBATh HMH(POPMAIMIONIS TPUHSATHS

MEPCIICKTUBHBIMU
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pelIeHnH U pean3aluu CBOUX JCHCTBUN

NA-2.1 uxl

YMeer  HaxoOAWTh  KpEaTWBHBIE  CIIOCOOBI  pELICHHUS
npoOJIEMbL,AHATTM3UPOBATh UX IUIIOCBI M MUHYChI, PHUCKH,
BbIOMpATh ONTUMAJIBHOE PELICHHUE

N1a-2.2 ukl

YMmeeT pacno3HaBaTh HENPOAYKTUBHBIE MEHTAIbHBIE MOJEIN U
CTEPEOTHIbI U OTKa3bIBATHCS OT HUX

N-3 uxl
Brnageer HaBbIKaMU W3MEHEHUS PEIICHUN MPU HATWYHH HOBBIX
apryMEHTOB  WJIH  MPOW3OIICANTNXU3MCHCHUH,  BJIAJICTh

TEXHOJIOTUSIMH ~ yIPABICHUS TIOJTHBIM JKA3HEHHBIM IUKIOM
JTAHHBIX

Na-3.1 uxl

Brnanmeer TeXHONOTHSMHU TPHHSATHS PEIICHUH, OCHOBAaHHBIX Ha
JMaHHBIX (KyJbTypa W JTHKA TNPHUHITHS PpEIICHW Ha OCHOBE
JTAHHBIX; BCTpauBaHUE MpoIecca MPUHATHUS PEIICHU Ha OCHOBE
JTaHHBIX B OW3HEC-TIPOIECCHl ~ OpraHW3allid;  CHCTEMBI
ABTOMATHYECKOTO TIPUHATHS pEIICHUH, BKIIOYAs CHUCTEMBI
UCKYCCTBEHHOT'O MHTEIIJIEKTA)

NJ-3.2 ukl

Biageer metomukamu odecrieueHnsT 0€30I1aCHOCTH TaHHBIX
OK -2 N-11x2
Cnocoben paszpabaThiBaTh | 3HAET OCHOBHBIC IMOHATHUS S3bIKA TpOorpaMmMupoBanus Python,

nmporpaMMbl Ha si3bike Python
JUTSl MCTIONIb30BaHUSI B cdepe
cBOCH npodecCuOHAIBHON
JeSATEIbHOCTH

METO/Ibl OITUCAHUSI CTPYKTYP JAHHBIX U KJIACCHI 3a]1a4,
dbopmynupyeMbIX 1 peraeMbix Ha Python

NJI-20x2

YmeeT pazpabatbIBaTh IporpaMmsbl Ha sizbike Python,
NPUMEHSITh U3Y4YE€HHbIE METOIbl U CTPYKTYPHI IaHHBIX B
COOTBETCTBUU C TEXHOJIOTUEHN pa3paboTKU Mporpamm

NJI-30x2

BnageernaBbikaMu  pa3paOOTKH, OTJIAAKA U TECTUPOBAHUS
nporpaMm Ha si3pike Python myist ucnosnb3oBanus B cdepe cBoeit
npodeccHoHaNbHON NesTeIbHOCTH

4.1. O0beM TMCHHUIIMHBI B 3a4eTHBIX eIMHUIAX (Bcero) 2

OBILIASI TPYIOEMKOCTD
TUCHUTILINHBI

4.2. O0beM IMCUMILTHHBI IO BUAAM y4eOHOH padoThl (B yacax)

KoanuyectBo 4yacos
(popmaodyuenns)
. O4Hasi
Bup yueOHo# padoThl Beero B 1.4. o
no cemMecTpam
IVIAHY 4
KonTakTHas paboTa 00ydaromuxcs ¢ npenoaBaTesieM B 32 32
cooTBeTCTBUU C YII
AyIMTOpHBIE 3aHATUS:
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KoanuyecTBo 4acoB

(popmaodyueHus)
. OYHasi
Buna yue6Ho# padoThl Beero B 1.9. 1o
no cemMecTpam
IVIAHY 4
o JICKITUU 16 16/16
. CEeMHHAPHI U
MPAKTUIECKHUE 3aHATHS
. nabopaTopHbIe 16 16/16
paboThl, MPAKTUKYMBbI
CamocTrosTenpHas paboTta 40 40
dopma TeKylIero KOHTpOJIsl 3HAaHUU U Brinosnenue
KOHTPOJISt 1ab0paToOpHBIX
CaMOCTOSITENIbHOM pabOThI: TECTUPOBAHUE, KOHTP.paboTa, 3aaHui,
KOJUIOKBUYM, pedepat u ap.(He MmeHee 2 BUI0B) perieHue 3aaaqd
Kypcosas pabora ---
Buibl mpoMekyTOYHOM aTTecTalnu (9K3aMeH, 3a4eT) 3a4eT
Bcero yacos o gucCIUAIINHE 72 72

KoaunuecTBO 4acoB

(dpopmaodyueHus)
B S0l DG 3a04Hasi
1L YHCOHOM PaboOTLL Bcero B 1.4. mo
no ceMecTpam
IUIAHY 4
KonrtakTHas paboTa oOydarommxcs ¢ MpenoaaBaTesieM B 4 4
coOoTBEeTCTBUU C YII
AyIMTOpPHBIC 3aHSATUS:
° JIEKIIUU 2 2/2
o CEeMHHAPHI U --- ---
MPAKTUYCCKHUE 3aHSATHS
. 1a0opaToOpHEIE 2 2/2
paboThI, MPAKTHKYMBI
CamocrostenpHas pabora 64 64
dopma TeKyIIero KOHTPOJIs 3HAHUN U Beinosienue
KOHTPOJIS 71a00paTOPHBIX
CaMOCTOSITENILHOM pabOThI: TECTUPOBAHUE, KOHTP.padoTa, 3aaHui,
KOJUIOKBHYM, pedepar u Ap.(He MeHee 2 BUIOB) pelieHue 3aaad
Kypcosas pabota ---
Buiel mpoMexyToYHOM aTTecTannu (9K3aMeH, 3a4eT) 3auer, 4
Bcero yacoB no qucuuninHe 72 72

B cJIydgac HCOGXOI[I/IMOCTI/I HCIIOJIB30BaHUA B y‘le6HOM mnmponecce YaCTUYHO/UCKIIOUNTEIIHHO
JAUCTAaHIIMOHHBIX 06p8.30BaTCJ'IBHBIX TEXHOJIOTHL B Ta6J'II/II_[C qepe3 CJICII  YKa3bIBACTCHA
KOJIHNYCCTBO 4aCOB pa60TBI JUIC ¢ 06yqa101u1/1M1/1c51 IJIsL TIPOBCACHUA 3aHATHUH B JUCTAHIIMOHHOM

(bopMaTe C IPUMCHCHUCM BJICKTPOHHOI'O 06yquI/151.
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4.3. Conepxxanme IucUMILIMHBL. Pacnpenesienne 4acoB 1o TeMaM U BHJIaM y4eOHOit
paboThI:
®opma oOydeHHus _ ouHas

Buabl yueOHbIX 3aHATHI
AyIHUTOpHBIE = =
3aHATHSA = S
- - E g dopma
Ha3zBanue pasaesioB u = o § s _| 8. E TEKYIIEero
TeM 2 - SE| .2 £Z & KOHTPOJISt
=| 23 E‘ 2z =& = 3SHAHUI
Z =Ec| s8 E| 2 g
2| 28| SazZ E 2
EE| %8 F | §
EE|l 5 F| = S
- S ©
1. A3pik Python. Tumsr 6 2 0 0 0 4 Pemenue 3amay
JIAHHBIX.
Oco0EeHHOCTUBBO1a/BBIBOT
a.
2. JIuneliHpIe aNTOPUTMBI. 8 2 0 2 0 4 Pemenne 3apau.
OcobGeHHOCTH JlaGopaTtopHas
MOIKJIIOYEHUS U pabora 1
KCTOJIb30BAHUS MOTYJICH.
3.PasBeTBisromnuecs 10 2 0 2 0 6 Pemenne 3apau.
MpoNECChl. Y CIOBHBIN JlaGopaTopHas
orepaTop. paboTa 2
4. [IukIndecKkue 8 2 0 2 0 4 Pemenne 3apau.
anropuTMel. OriepaTopbl JlaGoparopHas
UKJIA. pabora 3
5. PabGora co ctpokamm. 10 2 0 2 0 6 Pemienue 3apau.
JlaGopaTopHas
pabora 4
6. Koprexwu, cnmcku 12 2 0 4 0 6 Pemienne 3apau.
CJIOBApH, MHOYKECTBA. JlaGoparopHas
OnHOMEpHBIE MACCHBBI pabota 5
7. JIByMepHBIE MacCUBBI 10 2 0 2 0 6 Pemenune 3amau.
JlaGopaTopHas
pabora 7
8. Pabora ¢ ¢aitnamu. 8 2 0 2 0 4 Pemenue 3agau.
JlaGopaTopHas
paboTa 6
Hroro 72 16 0 16 0 40

®opma oOydyeHus _ 3aouHas
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Buabl yueOHbIX 3aHATHI

AyIuTOpHBIE o <
3aHATHSA = S
- E g dopma
Ha3Banue u pa3nesioB u g o Bl o S . g TeKYIIero
TeM 2 - Z E 2 . g =2 E KOHTPOJISI
=| 22| g =& £ 3HAHMIA
S| Ec| =8 E| & g
| g g88% B 5
SE| € Tal E =
= § = F 5 &
1. SI3wik Python. Turmsr 8,5 0,25 0| 0,25 0 8 Perenne 3amau
JIAHHBIX.
Oco0EeHHOCTUBBO1a/BEIBOT
a.
2. JInHEeWHbBIE alTOPUTMEI. 8,5 0,25 0 0,25 0 8 Pemienne  3amau.
OcoOenHoctu Jlaboparopnas
MOAKIIIOUEHUs 1 pabora 1
WCMOJIb30BAHUS MOTYJICH.
3.PasseTBisromumecs 8,5 0,25 0 0,25 0 8 Pemienne  3amau.
MPOLECCHl. Y CIIOBHBIN JlaGopaTtopHas
OTIepaTop. pabora 2
4. [lukudeckue 8,5 0,25 0 0,25 0 8 Pemenne 3apau.
anroput™bl. OnepaTopel JlaGopaTtopHas
UKJIA. pabora 3
5. Paborta co crpokamm. 8,5 0,25 0 0,25 0 8 Pemenne 3apau.
JlaGopaTtopHas
pabora 4
6. Koprexwu, ciucku 8,5 0,25 0 0,25 0 8 Pemenne 3apau.
CJIOBApH, MHOYKECTBA. JlaGoparopHas
OHOMEpHBIE MAaCCUBBI pabora 5
7. JIBymepHBIE MacCHBBI 8,5 0,25 0 0,25 0 8 Pemenne 3apau.
JlaGopaTopHas
pabora 7
8. Pabora c (aiinamu. 8,5 0,25 0 0,25 0 8 Pemienne 3apau.
JlaGopaTopHas
pabora 6
3auer 4
Hroro 72 2 0 2 0 64

BbIBO/] BEJIMYWH PA3HbIX TUIIOB. HpCOGPaSOBaHI/IC THIIOB. (DOpMaTHLIﬁ BBIBO.

5.COAEP KAHUE JUCIIUJINHBI

Tema 1. S3pik Python. Tumsl panabix. Ocob0enHocTn BBOAa/BeiBOAA. ConepikaHue
Tembl.Python kxak 0O0BEKTHO-OpHEHTHPOBAHHBIA S3bIK. THrbl naHHBIX. OcoOeHHOCTH. BBOJ-

Tema 2. JIuneiinbie aaroputmMmbl. OCO0EHHOCTH MOAKJIIOYECHUSI M HCNO0Jb30BAHUA MOLYJIEH.
Conepxanue TeMbl. Monynu B s3bike Python. OcoOeHHOCTH TOAKITIOUEHHSI M UCTIOJIb30BAHUSL.
3nakoMcTBO ¢ MoayineM Math.CocraBneHne IMHEHHBIX aTOPUTMOB.
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Tema 3.Pa3BerBisiiomuecss mponeccbl. YCJI0BHbIH  omepatop.CoziepkaHue  TEMBI.
PasBetBisitomumecs npouecchl. [IporpammHas peanusanus cpeacTBamu sizbika Python.

Tema 4. Huxinveckue aaroputMmsl. Oneparopbl nukiaa.Conepxanue Tembl. Lluknnyeckue
ITOpUTMBL. Peanm3anusi IUKIOB ¢ yciaoBHeM, ¢ moBTopeHueMm. Co3maHue W MCIOJIb30BaHUE
10JIb30BATEIbCKUX (PYHKIINH.

Tema 5. Pa6ora co crpokammu.Cojaepxanue Tembl. CTpokoBble BeMHUWHBL (OcoOeHHOCTH
peanu3anyu ¥ padoTsl ¢ HUMU. OCHOBHBIE METOBI PAOOTHI CO CTPOKAMH.

Tema 6. Koprexu, cnumcku ciaoBapu, MHoxkecTBa. OaHomepHble MaccuBbl. CopepikaHue
tembl. Kosutekiuu si3bika Python. Koprexwu, crucku, cioBapu, MHOKecTBa. OCOOCHHOCTH U
peanu3ariusi. OcOOCHHOCTH pabOTHI C OHOMEPHBIMH MacCHBaMK CpeICTBaMH si3bika Python.
Tema 7. /IBymepubie MaccuBbl. Coaepxanue TeMmbl. /[BymepHble MaccuBbl. OCOOEHHOCTH U
peanu3zanusi 00pabOTKH.

Tema 8. Padora ¢ daiitamu.Conepixkanne TeMbl. TekcToBbie (aiiibl B si3bike Python. TIpumepst
paboThl ¢ painamu.

6. TEMbI IPAKTHYECKNX 1 CEMUHAPCKHNX 3AHATHI

JlanHbIil BU paboThl HE IpeaycMoTpeH YII.

7.JIABOPATOPHBIE PABOTbBI, IPAKTUKYMbI

Tema 2. JluHeiiHble ajaroputTmMbl. OCOO0EHHOCTH TMOAKJIYEHUS] W MCIOJb30BAHUSA
MOJYJIEH.
Jlabopamopnas paboma: «JIunetinvie npocpammol».

Lenb pabGoThI: HOMYYUTHh HABBIKK BBOJUTH U BBIBOJUTH JIaHHBIE, CO3JaBaTh IEpEMEHHbIE
Y BBITMIOJHATH apu(METHUECKHE OTIEpaLIlu.

Metonuyeckre ykazaHHUs: OOpaTUTh BHHMAHHE HA BO3MOXHOCTH MOJKIIOYCHHS
MaTeMaTu4ecKuX QYHKIMHA U3 Moaysist math.
Tema 3.Pa3BeTBisiiommecsi npouecchbl. Y CJIOBHbIH oniepaTop.
Jlabopamopnas paboma: «Pazsemansiowuecs npoyeccoi».

Henb paboThl: MOTYYUTh HABBIK pabOTHI C YCIOBHBIMU ONlepaTopamMu Ha si3bike Python..
PaboTa cocTouT U3 1BYX 3a/1aHUM.

Metonuyeckre ykazaHus: OOpaTHUTh BHHMaHHE Ha OCOOCHHOCTH HCIOJIb30BaHUS
YCIIOBHOTO OIEpaTOpa B A3BIKE.
Tema 4. Hukandyeckue anropurmbl. OnepaTopbl HUKJIA.
Jlabopamopuas paboma: « Opeanuzayus yuxkioe».

Ilens paboOTHI: MOJYYUTHh HABBIK KCIOJIB30BAHHS OIEPAaTOPOB IMKIaHA si3bike Python.
PaboTa cocraBiieHa U3 TpéxX 3aqaHUN.

Metonuyeckue ykazanus: OOpaTuTh BHUMaHHE Ha OCOOEHHOCTH ITMKJIA C YCJIOBHEM.
VY nenuTh BHUMaHUE U3y4eHuto Moayast random.
Tema S. PaGoTa co crpokamm.
Jlabopamopuas paboma: «Paboma co cmpoxamu».

[ens pabOThI: H3yYUTH BOBMOKHOCTH s3bIKa Python st paboThl CO CTpOKaMH.

Metonudeckne yka3zaHUs: U3YUYUTh METOJbI A7 pabOThl CO CTPOKOBBIMU BEIUYMHAMH,
HCIIOJIb30BAHUE CPE30B.
Tema 6. Koprexn, cnucku cioBapu, MHOkecTBa. OTHOMEPHBIE MAaCCHBBI.
Jlabopamopnas paboma 05 evinoanenus na Python: « Oonomepnvie maccugwly.

lenp paboThl: AaTh CTyJEHTaM TPAKTUYECKUH HABBIK B HANHCAHUM MPOTPAMM
00pabOTKM OJHOMEPHBIX MACCHBOB: TIOMCK MAaKCHMyMOB W MHHHMYMOB, COPTHPOBKA
cpeactamu Python.

MeTtonudeckre yKa3aHUs: BBITIOJHUTH 3ajlaHue Oe3 HCIOJB30BaHUS MOIYyJIeH NnUuMpy,
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array, oOpaTuTh BHUMaHHE Ha WCIOJIb30BaHUE JIAMOJa-PYHKIHIA.
Tema 7. /IByMepHbIe MACCHBBI.
Jlabopamopnas paboma oas evinonnenus na Python: «/[eymepnvie maccusol u pynxyuu.

Lenp pabGoThl: AaTh CTYIAEHTAM NPAKTUYECKUA HABBIK B HANHMCAaHUM IPOTPAMM
00pabOTKUIBYMEPHBIX MACCUBOB C UCIIOJIb30BAHUEM (DYHKIIHH.

Mertoanyeckne ykasaHHs: OOpaTHTh BHUMAaHHME HAa OCOOCHHOCTH WHHIIMATH3ALUU
MacCHBa € TIOMOIIBIO BJIOKEHHBIX CIUCKOB. BO3MOXHO UCII0JIb30BaTh (PYHKIIMK MOJTYIIsE NUMPY.
Tema 8. PaGora ¢ daiiiamu.

Jlabopamopnas paboma o5 evinoanenus na Python: « @aiine».

Henp paboThl: OaTh CTyISHTaM MPAKTHYECKH HABBIK B HANHMCAaHUHM TIPOTPaMM, B
KOTOPBIX BBITIOJHAIOTCS ONIEPAIIH C TEKCTOBBIMU (paiijlaMH — YTEHHE, 3aIHCh.

Mertoanueckne ykazaHus: OOpaTUTh BHUMaHHME Ha YyKa3aHWE IyTH K Qaiimam, ¢
KOTOPBIMH MPEACTOUT pabOTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbHBIX PABOT, PEOEPATOB

JlauHbIil BUJ paboThl HE TpeaycMoTpeH YII.

9.
EPEYEHDB BOITPOCOB K 3AYETY

[TepemenHbIe 1 6a30BbIC TUITHI JAaHHBIX s3bIKa Python.

Apudmernueckue onepanuu. OnepaTtop MprUCBanBaHUSI.

Broa/BeiBoa. OcobeHHOCTH peanu3anun. PopMaTHBIN BHIBOJI.

Oco0EeHHOCTH TTOAKITIOYEHUS U UCTIOIh30BaHMsI Moy e B Python.

Onepanyy OTHOIICHUS U JIOTHYECKUE OTIepaIUH.

YcnoBusrii onepatop. OCOOEHHOCTH UCTIOJIH30BAHUS

LUKl ¢ yCTIOBUEM U 33/IaHHBIM YKCIIOM MOBTOpeHui. Peanuzanus uukios B Python.
Oynkiuu B sa3bike Python. Co3nanue mosib30BaTeNbCKUX PYHKITUN U MOIYIICH.
Crtpoku u cuMBOJIBI B si3bIke Python, criocoObl 3a1anus 1 BBIBOJa CTPOKH.

0. OcHoBHbIe PpyHKIIMH 17151 PAOOTHI CO CTPOKAMHU.

1. Komnekmuu si3pika Python. Ciucku. OcoGeHHOCTH pabOThI CO CIIMCKAMH.

12. Komneknuu si3p1ka Python. MuoskectBa. [Ipumepsl paboThl ¢ MHOYKECTBaAMHU.
13. Komnnekuuu si3pika Python. CrnoBapu. ITpumepsi.

14. Konnekuuu s3bika Python. Koptexxu. [Ipumeps! ucnonszoBanusi.

15. Maccussl. CriocoObI 3a1anus U 00padoTku MaccuBoB B Python.

16. TexcroBsie (aiinbl. OCHOBHbBIE (PYHKIIUU.

RPN ~wWNE

10.
AMOCTOATEJIBHASA PABOTA OBYYAIOIIUXCA

®opma oOydeHus:0uHas

Ha3zBanmue pa3neJioB Bup Oo0bem ®opMa KOHTPOJISA
U TeM CaMOCTOAITEJILHOM B
padoTsI yacax
Tema 1.53b1k Python. Twumnsl | [IpopaboTka yueGHOTO 4 ITpoBepka qoMamIHero
JTAHHBIX. OcobeHHOCTH | MaTepuala, pelieHue 3aJlaHus, 3a4erT.
BBO/Ia/BBIBOJIA. 3aja4, MOAroTOBKa K
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Ha3Banmue pa3nesnon Bup Oo0bem ®opma KOHTPOJIsI
U TeM CaMOCTOATEJIbHOMI B
padoTsI yacax
claye 3a4era.

Tema 2.JIunelinbie anroput™msl. | [IpopaboTka yueOHOTO 4 IIpoBepka nomariHero

OCOOCHHOCTH  TMOJKIIOYEHUS | MaTepualla, pelieHue 3aJlaHus, IpoBeEpKa

MUCIOJIb30BaHUS MOTyJIEH. 3az1a4, MOAr0TOBKA K nabopaTtopHOi paboOTHI,
caaye J1abopaTopHOM 3ayer.
paboThl, TOATOTOBKA K
claye 3a4era.

Tema3.PazpeTBistoniuecs [TpopaboTka yueGHOTO 6 [IpoBepka nomariHero

MPOLECCHI. VYcnoBHBIN | MaTepuaia, pelieHne 3aJlaHus, MPOBEpKa

oreparop. 3a/1a4, MOArOTOBKA K nabopaTopHOi pabOTHI,
ciaye 1abopaTopHOM 3ayer.
paboThI, TOATOTOBKA K
claye 3a4era.

4. [IuKIMYECKHE aIrOPUTMBI. [IpopaboTka yaeGHOTO 4 [IpoBepka nomaniHero

Omneparopsl IUKIIA. Marepuasa, perieHme 3aJaHus, MpoBepKa
3a/1a4, MOJATOTOBKA K nabopaToOpHON PadOTHI,
caaye 1abopaTopHO 3ayer.
paboThI, TOATOTOBKA K
claye 3a4era.

5. PaboTa co cTpokamu. [IpopaboTka yueOHOTO 6 [IpoBepka nomarrHero
MaTepuasa, pelieHme 3aJlaHus, IpoBeEpKa
3a/1a4, MOJIrOTOBKA K 1abopaTOpHOU PabOTHI,
caaye 1abopaTopHO 3ayer.
paboThI, MOATOTOBKA K
claye 3ayera.

6. Koprexwu, ciucku cinoapu, | [IpopaboTka yueOHOTO 6 [IpoBepka nqomaniHero

MHOecTBa. OHOMEepHbIe MaTepuaia, peleHme 3aJlaHus, poBEpKa

MacCCHBBI 3a/1a4, MOATOTOBKA K nabopaTtopHoit padoTHI,
ciaye nabopaTopHO 3ayer.
paboThl, MOJATOTOBKA K
claue 3ayera.

7. JIByMEpHBIE MAaCCUBBI [IpopaboTtka yuebHOTO 6 [IpoBepka momMariHero
MaTepuana, pelieHme 3aJlaHus, IpOBEpKa
3a/1a4, MOATOTOBKA K nabopaTopHOIl paboTHI,
craye 1abopaTopHOi 3ayer.
paboThl, MOJTOTOBKA K
claue 3a4era.

8. Pabora c daiinamu. [IpopaboTka ydeGHOTO 4 ITpoBepka qoMamiHero

MaTepuaia, pelieHmue
3a/1a4, MOATOTOBKA K
caye 1abopaTopHOi
paboThI, MOATOTOBKA K
claue 3a4era.

3aJlaHus, IPOBEpKa
nabopaTopHOil paboTHI,
3a4er.
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®dopma 00ydeHus: 0YHO-3a0UHAS

Ha3Banue pa3nenoB Bun Oo6bem ®opma KOHTPOJIS
U TeM CaMOCTOSITEJILHOM B
padoThsI yacax

Tema 1.43bik Python. Tumsel | IIpopaboTka yueOHOTO 8 IIpoBepka nomariHero

JTAHHBIX. OcoOeHHOCTH | MaTepHala, peleHue 3aJaHusl, 3a4eT.

BBO/Ia/BBIBOJIA. 3a/1a4, MOAr0TOBKA K
caye 3ayera.

Tema 2.JIunelinbie anroputMmsl. | [IpopaboTka yueOHOTO 8 IIpoBepka nomarHero

Oco0OeHHOCTH MOJAKIIIOYEHHUS U | MaTepuaa, peleHue 3aJlaHus, IpoBepKa

WCI0JIb30BAHUS MOJIYJIEH. 3a/1a4, MOArOTOBKA K nabopaTtopHoi padoOTHI,
caaye 1abopaTopHO 3ayer.
paboThI, TOATOTOBKA K
claye 3a4era.

Tema3.PasBeTBistoniuecs [IpopaboTka yueOHOTO 8 [IpoBepka nomarrHero

MPOLECCHI. VYcnoBHBIN | MaTepualia, peiieHue 3aJlaHus, MPOBEpKa

oreparop. 3a/1a4, MOATr0TOBKA K nabopaTtopHoit padoTHI,
caaye 1abopaTopHO 3ayer.
paboThI, MOATOTOBKA K
claue 3a4era.

4. [IUKIMYECKHUE aIrOPUTMBI. [IpopaboTka yueOHOTO 8 [IpoBepka nqomaniHero

Omneparopsl IUKIIA. MaTepuaia, pelrieHme 3aJlaHus, IpoBEpKa
3a/1a4, MOATOTOBKA K nabopaTtopHoit paboOTHI,
ciaye 1abopaTopHO 3ayer.
paboThl, MOJATOTOBKA K
claue 3ayera.

5. PaboTa co cTpokamu. [IpopaboTka yuebHOTO 8 [IpoBepka nomarirHero
MaTepuaia, perieHme 3aJlaHus, IpOBEpKa
3a/1a4, MOATOTOBKA K nabopaTopHoit padoOTHI,
ciaye 1abopaTopHOi 3a4er.
paboThl, MOJTOTOBKA K
claue 3a4era.

6. Koprexu, ciiucku cnoBapu, | [IpopaboTka yueGHOTO 8 [TpoBepka qoMamIHero

MHOXKCCTBaA. O,[[HOMCpHBIC
MaCCHUBBI

MaTepuaia, pelieHue
3a/1a4, MOATOTOBKA K
craye 1abopaTopHOi
paboThI, MOATOTOBKA K
claue 3a4era.

3aJlaHus, IpOBEpKa
nabopaTopHOil paboTHI,
3a4er.
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VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET Popuma
®-Pabouast mporpamMma Iy CLUILIAHbL
Ha3Banmue pa3nesnon Bup Oo0bem ®opma KOHTPOJIsI
U TeM CaMOCTOSITEJIbHOM B
padoTsI yacax

7. IBymepHbIE MacCUBBI [IpopaboTka yueOHOTO 8 [IpoBepka nomariHero
MaTepHaia, pelieHue 3aJlaHus, POBEpKa
3a/1a4, MOJATOTOBKA K nabopaTopHOU paboTHI,
caade 1abopaTopHO 3a4er.
paboThl, MOATOTOBKA K
claye 3a4era.

8. Pabora ¢ ¢aitmamu. [IpopaboTka yaeOHOTO 8 [TpoBepka qoManTHero
MarepHaia, peleHne 3aJlaHus, MPOBEpKa
3a/1a4, MOJATOTOBKA K nabopaTopHOU pabOTHI,
crade 1abopaTopHOM 3a4er.
paboThl, MOATOTOBKA K
claye 3a4era.
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10.YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

a) Cnncoxk peKoMeH/yeMoii JTuTepaTypbl
OCHOBHasi

1. 3natononsckuit J[.M., OcHOBBI mporpaMMupoBanus Ha s3bike Python: yueOHuk /
3nmarononsckuii JI. M. - M. : JIMK IlIpecc, 2017. - 284 ¢. - ISBN 978-5-97060-552-3 -
Pexxum nmocryma: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, . FO. IIporpamMmmupoBaHue Ha si3bIKe BbICOKOTO ypoBHs Python : yueOHOe
nocobue st By3oB/ Jl. FO. ®emopoB. — 5-¢ u3nm., mepepab. u gom. — Mocksa :
NznatenscrBo FOpaiit, 2023. — 227 c. — (Bricmee o6pa3zoBanue). — ISBN 978-5-534-
17323-9. — Tekcr : anekrponnblii / OOpa3zoBatenbHas 1wiatdhopma FOpait [calT]. —
URL: https://urait.ru/bcode/532868

JAOTIOJTHUTEIbHASA

1. Jlyuano Pamanwo, Python. K Bepmunam mactepcrBa/ Jlyaano Pamanso - M. : JIMK
IMpecc, 2016. - 768 <c. - ISBN 978-5-97060-384-0 - Pexum pgocryna:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Makkunnu Y., Python n ananmm3 nanusix / Yac Makkuanm - M. : JIMK Ilpecc, 2015.
- 482 C. - ISBN 978-5-97060-315-4 - Pexum JOCTyTIa:

http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToauveckas (pazpadorannas HIIP, peanusyromumu OIIOIT BO)

1. Meroauueckue yka3zaHusl JUisl CaMOCTOATEIbHOM
paboTel cTyneHTOB Mo aucuumuinHe «OcCHOBBI mporpammupoBaHusi Ha Python» s
CTYJICHTOB BCEX HampaBlieHHi U cneruanpHoctei He UT npodwuns / U. A. Tlepuesa, HO.
I'. CaBunos, 1. A. CannukoB. - YabsHoBck :Yul'yY, 2023. - 69 c. - HeonmybnukoBaHHBII
pecype. - URL.: http://lib.ulsu.ru/MegaPro/Download/MObject/15009

CornacoBaHoO:
Creunanuct Bexyuuii OOTII / Bo6posa H.A. / f/
JIO/IDKHOCTD COTPYAHHKA HAyIHOU OHONMHOTEKH (500 NOJTTUC jara
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0)IIporpamMHoOe oGecrieyeHue

s oOpaszoBaTenbHOTO IMpolecca CTYAGHTY HeoOxomumo pabouee wmecro ¢ IIK ¢
YCTaHOBJIEHHBIM CJIEIYIOIIMM IPOTpaMMHBIM oOecrieueHueM: omepanuoHHas cpena OC
Windows/Linux; MS Office cucremsl nporpamMmmupoBaHus Ha sizbike, Python3.

B) [Ipodeccuonanbubie 0a3bl JaHHBIX, THPOPMAIHOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0UOINOTEYHbIE CUCTEMBbI:

1.1. Iludposoii obpazoBatensHbIi pecypc IPRsmart : snexkTpoHHO-0nbnMoTeUHas cuctema :
caiit / OOO Kowmnanus «Aii [Tu Ap Meauay. - Capatos, [2023]. — URL: http://www.iprbookshop.ru.
— PexxuMm poctyna: asnst 3aperucTpup. nojab3oBaresniei. - TeKCT : 3J1eKTPOHHbIN.

1.2. O6pasosarenshas mmardopma FOPAWT : oGpa3oBaTelbHEIA pecypc, >JIeKTpPOHHAS
oubmmoreka : caiit / OO0 Dnektponnoe u3garenbctBo «HOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxxum octyma: 1yist 3aperucTpup. mosib3oBateneil. - TEKCT : AIeKTPOHHBII.

1.3. baza mannbIx «JnextpoHHas Oubmmoreka texHmiyeckoro BY3a (OBC «Koncynbrant
CTYICHTa») : DJEKTpOHHO-OMOmmoreunas cucrema : cabt / OOO «llomurexpecypc». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum moctyma: Jisi 3aperucTpup.
MIOJIB30BaTeNIel. — TEeKCT : 2JIEKTPOHHBIN.

1.4. KoHcynbpTaHT Bpada. DJIEKTpOHHAs MEIWIIMHCKAs OuOmmoreka : 06a3a MaHHBIX : CalT /
OOO «Beicmiasg ImIKONAa OpraHW3alMd W YIpaBJICHUA  3/IpaBOOXpaHEHHEM-KOMIUIEKCHBIH
MEIUIMHCKHIA KOHCcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexwum
JOCTYTIA: IJISI 3aPETUCTPUP. NOIb30BaTENEN. — TEKCT : 3IIEKTPOHHBIMN.

1.5. bonpmas mMeauuuHCKas OMOIMOTEKAa : DIIEKTPOHHO-OMONMOTEYHAs CHCTEeMa : CalT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum mocrtyma:
IUISL 3apETUCTPHUP. TTONIb30BaTeNen. — TEKCT : IIEKTPOHHBIN.

1.6. OBC Jlans : anmekrponHO-0nbIMoTeyHast cuctema : caidt / OO0 DBC «Jlauby. — CaHKT-
ITerepOypr, [2023]. — URL: http://www.studentlibrary.ru/pages/catalogue.html https://e.lanbook.com. —
Pexxum noctyma: i 3aperucTpup. Moiab30BaTeneil. — TEKCT : 3JIEKTPOHHBIN.

1.7. OBC Znanium.com : s3yieKTpOHHO-OnOaroTeuHast cucteMa : cait / OO0 «3HaHHyMY. -
Mockaa, [2023]. - URL.: http://www.studentlibrary.ru/pages/catalogue.html http://znanium.com . — Pexxum
JIOCTYTIA : JUTA 3aPETUCTPUP. TMOJIB30BaTENEH. - TEKCT : SIEKTPOHHBIN.

2. KoncyastantIlimoc [DiekTpoHHBIN pecypc]: cnpaBodHas mpaBoBas cucrema. / OO0
«KoncynwsranT [lntoc» - Dnekrpon. nas. - Mocksa : Koncynerantlltoc, [2023].

3. ba3bl JaHHBIX MEPHOUYECKUX U3TAHUIL:

3.1. eLIBRARY.RU: nayunas snektpoHHas OuOmmoreka : caiit / OOO «Hayunas
DnexkrponHas bubimoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum nocrtymna : s
aBTOPU3. MOJb30BaTENEH. — TEKCT : 3IEKTPOHHBIN

3.2. DnekrponHas OubOnmoreka «M3marenbeckoro moma «I'pebennukoB» (Grebinnikon) :
anektporHas oudmuoreka / OO0 U] «I'pedbennukoB». — Mocksa, [2023]. — URL.: https://id2.action-
media.ru/Personal/Products. — Pexum pmocTtyma : i aBTOpHU3. IMojb3oBareneid. — TekcT
3NIEKTPOHHBIN.

4. @enepajbHas rocylapcrBeHHasi uH(popmanuonHas cucrema «HamuonanbHas
3J1eKTPOHHAs OMOJIMOTeKa» : dNeKTpoHHas oubmuoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL:http://www.studentlibrary.ru/pages/catalogue.html  https://H30.pp. — Pexum goctynma : s
MoJIb30BaTeNlel HayqHOU OMOMMOTeKN. — TEeKCT : SNIEKTPOHHBIMN.

5. Ommbka! HemonycTumblii 00beKkT runepecsliku. Poccuiickoe oOpa3oBaHue : ¢enepaibHbIi
noprain / yupeautenb LAY «OULTO». — URL: http://www.edu.ru. — TekcT : 3J1eKTpOHHBII.

6. DuexTponnas Oudamoreunasi cucrema Yial'y : monynb «DneKTpoHHas OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlata Dxcmpeccy. — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JJIsl TOJIb30BaTesel Hay4HOH OMOMMoTekn. — TeKCT : 3JIeKTPOHHBIN.

CornacoBaHo: 9
WNuxenep Benymii [/ lypenko [O.B. | ) / /
Jomxnocts corpyanuka Y UTT OUO /VL/{[ A ,,!‘ nara

Gnonnuct,
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11. MATE
PUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJINHbI:

AynuTopun Uil BBITIOJHEHHS J1a0OpaTOPHBIX pabOT M MPAaKTUKYMOB, JJIsl MPOBEIACHUS
TEKYIIETO KOHTPOJIS U IPOMEXYTOYHOHN aTTECTALIUH.

AyIuTopuH yYKOMIUIEKTOBAHBI —CIIEHUATU3MPOBAHHON MeOenblo, Y4eOHOH JIOCKOM.
[lomemienuss s caMOCTOSITENBHON  pabOThI OCHAIICHbl KOMIIBIOTEPHOM TEXHUKOM C
BO3MOJKHOCTBIO TIOAKIIIOYEHUsI K ceTH «VHTepHeT» M oOecreueHueM JOCTyna K AJIEKTPOHHOU
MH(PPOMAITMOHHO-00pa30BaTEIBHON Cpefie, AJIeKTPOHHO-OnbOIMoTeunoi cucreme. Ilepeuens
00OpyIOBaHUs, WCIOJIB3YEeMOTO B Y4eOHOM TIpoOIlecce, YKa3bIBAaeTCs B COOTBETCTBHH CO
CBEICHUSIMH O MaTepHAIbHO-TEXHUYECKOM OOECIIEYeHNH M OCHAIEHHOCTH 00pa3oBaTeIbHOTO
mporiecca, pa3MeleHHBIMU Ha odunuaisbHoMm caite Yial'VY B pazgene «CseneHusi 00
00pa30BaTeNIbHON OpraHu3alum.

12. CIIEHUAJIbHBIE YCJIOBUs JJIsL
OBYYAIOIIUXCSI C OTPAHUYEHHBIMUA BO3ZMOXHOCTSAMU
310POBbSI

B cnayuae nHeoOxoammocCTH, OOyYarOIIMMCS U3 YHCIA JHI] C OTPAaHUYCHHBIMHU
BO3MOXHOCTSIMU 37I0pOBBSl (110 3asBJIEHUIO0 OOYYaIOUIErocs) MOTYT MpeiaraTbCsi OJHU U3
CIICAYIONIMX BAPUAHTOB BOCHPHUATHS HWHQPOPMAIMM C yYETOM MX WHAWBUIYATbHBIX
MCUX0(U3UIECKIX 0COOCHHOCTEH:

— JIJIs1 TUI] C HapyIIEHUSIMH 3pEHUS: B TIe4aTHOU opMe YBEIHMUCHHBIM mpUdTOM; B hopme
JNIEKTPOHHOTO JOKyMeHTa; B (opme ayawodaitna (mepeBoa yduyeOHBIX MaTEpHAIOB B
aymnodopmart); B medaTHOW ¢opme Ha s3bIke bpaiins; WHAMBHIyalbHBIC KOHCYJIBTAIlMH C
MpHUBJIICYCHUEM TU(IIOCYPIOTIEPEBOIUNKA; HHIUBUIYAbHBIC 33JaHUSI U KOHCYJIbTAIINY;

— s JIMI] ¢ HapyHICHWsSMHU Cllyxa: B IedaTHo ¢Gopme; B (opMme 3IEKTPOHHOTO
JOKYMEHTA; BUCOMATEePHAIIbl C CYOTUTPAMU; HHIUBUIYaIbHbIE KOHCYIbTAIUU C TIPUBJICUYCHHEM
CYpIOTIEPEBOTUMKA; MHIUBUAYAIbHBIC 3aaHUsI U KOHCYJIbTAIUH;

— JUIs JIAI C HApYIIECHHSIMH OIIOPHO-JBUTATEIBHOTO armapaTa: B IMe4aTHOW (opme; B
dbopMe INIEKTPOHHOTO JIOKyMeHTa; B (opme aymuodaiina; WHIUBUIyAIbHbIC 3alaHUs H
KOHCYJIbTAIIHH;

B ciryyae HEO0XOAUMOCTH UCTIOJTb30BaHMSI B y4eOHOM nporecce
YaCTUYHO/UCKIIFOYUTEIBPHO  JIMCTAHIIMOHHBIX  O0pa30BaTEIbHBIX  TEXHOJIOTHMH,0pTraHH3allHsI
pabotsr IIIC ¢ obyuatonumucs ¢ OB3 u uHBanuIaMu OpeaycMaTpUBAeTCs B AIEKTPOHHOU
MH(POPMAIIMOHHO-00pa30BaTEIBHON Cpelie C y4ETOM HX WHAWBUAYAIBHBIX TCHXO(DU3HUECKHX
0COOCHHOCTEH.

PazpaboTunk

oy
ot i
.

.

S LA .r"':/f: “4 ){; _/:’/z,;"’-r.{-’_-'-f.'-*.-"#;:x
i e

NOAKHOCTE ©HOD

MHANNEE

Crpanunal4 uz 14




