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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO

o . Dopma
VYIIbSHOBCKUI TOCY1apCTBEHHBII YHUBEPCUTET

®-Pabouast mporpamMma Iy CLUILIAHbL

1. OEJIX U 3AJAYU OCBOEHUSA JTUCHUIIJINHBI:
B mucuunimne u3y4aroTcsi OCHOBHBIE IPUHLIUIIBI PA0OTHI ¢ 00BEKTHO-OPUEHTHPOBAHHBIM
SI3BIKOM ITporpaMmupoBanus Python, OuOIMOTEKM CTaHIAPTHBIX MOMYJCH S3bIKA, METOJIbI
IIPOrPaMMHUPOBAHUS U OTJIAJIKHA MPHUIIOKEHUM, IIPUTOIHBIX JUIsl IPUMEHEHUS.

Heas pucoumuuHbel  -QOPMHpPOBAaHHME Y CTYACHTOB HAaBBIKOB,COOTBETCTBYIOIIUX BHIaM
npo(hecCHOHATBHON IeATEIbHOCTH,HEOOXOMMBIX ISl peIIeHus] MPOo(ecCHOHAIBHBIX 3aauc
UCIIOJIb30BAHUEM sI3bIKa IIpOorpaMmupoBanus Python.

3agaya JUCHUIUIMHBI —TIPHOOpPETEHUE CTYACHTaMH HEOOXOMUMBIX 3HAHHA O 0a30BBIX
KOHLENIUAX IporpamMmupoBanus Ha Python, oOmactsx ero npuMEHMMOCTH, KOHCTPYKIIMSIX
s3pika Python u TexHosnorum paspabotku nmporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Juciuminaa «OCHOBBI TporpaMMmupoBanus Ha Python» usydaercs Ha 2 Kypce B 4
CEMECTpe M OTHOCHUTCS K oO0s3aTenpbHOM dactu guciuiiuH Omoka b1.0. Jlucuummaa
dbopMHpyeT NpaKTHUYECKHE HaBBIKM HCIOJb30BaHUS B MPO(ecCHOHAIBHON NeATelbHOCTH
COBPEMEHHBIX KOHIIETIINNA U METOJIOB MPOTrPaMMHUPOBAHHUS.

3. NEPEYEHD IIJIAHUPYEMBIX PE3YJIbTATOB OBYUEHMUS 11O
JANCHUIIVIMHE, COOTHECEHHBIX C IINTAHUPYEMBIMHA
PE3YJbLTATAMHU OCBOEHUA OCHOBHOU
MPO®ECCUOHAJIBHOM OBPA3OBATEJIbHON ITPOI' PAMMBI

Koa n HamMeHOBaHHE
peaﬂnayeMoifl KOMIICTCHIIUHA

Ilepeyens MIaHUPyeMbIX Pe3yJIbTATOB 00y4YEeHHS 110
AUCHHIIHHE (MOTYJII0), COOTHECEHHBIX ¢ HHIUKATOPAMU
AOCTHKEHHs] KOMTIeTeHIHI

K - 1

CHOCO6€H HCIIOJIb30BATH
HWHHOBAIIMOHHBIC IIPOAYKTBIN
TCXHOJIOTHUH, AHAJIU3HUPOBATDH

JaHHBIC U IIPUMCHATH METO/IbI
HCKYCCTBCHHOI'O MHTCJIJICKTA

NJI-1ox1
3HaeTMETOIbl IPUMEHEHHUSI CKBO3HBIX IU(MPOBBIX TEXHOJIOTHH,
METOJbl M TEXHOJOTMU COOpa,CTPYKTYPUPOBAHUS, aHaIu3a

JAHHBIX I TIOCTPOCHMsSI  HOBBIXOPTAHHM3AIMOHHBIX W
YIPABJICHUYECKUX MOJIEICH, MPOAYKTOBH CEPBUCOB

NJ-1.10k1

3HaeTOCHOBHBIE CKBO3HBLIC TEXHOJIOTUH (HOBBIC
MPOU3BOJCTBEHHBIC  TEXHOJOTHMH,  HEUPOTEXHOJOTHHU U

HCKYCCTBEHHBI MHTEIUIEKT; TEXHOJOTHH OSCIPOBOIHOM CBSI3U;
KOMIIOHEHTBI ~POOOTOTEXHUKM U CEHCOPHKA; KBAaHTOBBIC
TEXHOJIOTUH; CHCTEMBI PACIIPENICICHHOTO peecTpa; TEXHOJIOTUN
BUPTYQJIbHON U JIOMIOJIHEHHOW PEeaTbHOCTH)

N-2n0x1
YmMmeers ciiydae BBIOODA MEXIY
NepPCHEKTUBHBIMUMHHOBAIMOHHBIMU u yCTapeBIIUMHU

MOAXOJaMHU JIETKO BBIOMpAaTh HOBBIE HWIAEHM W METOABI U
NPEANPUHUMATh KOHKPETHBIEACHUCTBUS Ui TEHEpALUU U
peanu3alMd HMHHOBAUMOHHBIX MIEHH TMOJAXOJOB, YMETh
aHAJIM3UPOBATh, CHHTE3UPOBATh U OIICHUBATh HH(OPMAIHIOIISA
MPUHSTHUS PELIEHUNA U pealIU3alUd CBOUX JICHCTBUIA

NJ-2.1 uxl

YMeeTHaX0IUTh KpEaTUBHbIE CIIOCOOBI peleHus
npoOJIeMbL,AHATM3UPOBATh WX TUIFOCBI M MHHYCHI, PHUCKH,
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BBIOMPATh ONTHMAJIBLHOE PEIICHHE

NA-2.2 uxl

YMeerpacrio3HaBaTh HENPOJAYKTUBHBIE MEHTAJIbHbIE MOJEIH U
CTEpPEOTHUIIBI M OTKA3bIBATHCS OT HUX

N-3 uxl
Brnageer HaBbIKaMU W3MEHEHUS PEHICHUN TPU HAIMYUH HOBBIX
apryMEHTOB  WJIH  MPOU3OMICANTUXU3MCHCHUH,  BIAJCTh

TEXHOJIOTHSIMU  YIIPABJIEHUS TIOJHBIM JKHU3HEHHBIM ITUKIIOM
JIAHHEIX

N-3.1 uxl

BrameeTTeXHONOTUSIMU TIPUHSTHS PEIICHUN, OCHOBAaHHBIX Ha
JAHHBIX (KyJbTypa W JTHKA NPUHITHS PEHICHUH Ha OCHOBE
JAHHBIX; BCTPaNBaHUE MPoIlecca MPUHATHS PEIICHU Ha OCHOBE
JAHHBIX B  OWM3HEC-TIPOIIECCHl ~ OpraHW3alluh;  CUCTEMBI
ABTOMATUYECKOTO TIPUHATUS PEIICHWM, BKJIIOYAs CHCTEMBI
HCKYCCTBEHHOTO MHTEJJIEKTa)

N-3.2 uxl

Biageer meTomukamu oOecrieueHns 0€30aCHOCTHA JaHHBIX

K -2

Crniocoben pa3palaThIBaTh
nporpaMmbl Ha si3bike Python
JUTSl WCTIONIb30BaHUST B cdepe
cBOCH npo¢eCCHOHATBHON
JESTEIbHOCTH

NI-11x2

3HaeT OCHOBHBIC IMOHATHS SA3bIKa MporpaMmupoBanus Python,
METO/IbI OITMCAHUS CTPYKTYP JAHHBIX M KJIACCHI 33134,
dbopmynrpyeMbIX U peraemMbix Ha Python

NJI-21x2

YmMeer pazpabaTsiBaTh TPOrpaMmbl Ha si3bike Python,
PUMEHSTh U3YYEHHBIE METO/IbI U CTPYKTYPHI JAHHBIX B
COOTBETCTBUU C TEXHOJIOTHEH Pa3pabOTKH MPOrpamMm

NJI-3x2

BnaneerHaBbikaMu  pa3pabOTKH, OTIAAKH W TECTHPOBAHUS
nporpamm Ha si3bike Python ans ucrnonb3oBanus B cepe cBoeit
po(hECCUOHATILHOM IS TEITLHOCTH

4.

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

OBIIAA TPYJOEMKOCTD JUCHUIIJIMHBI

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

KoanyecTBo yacoB (hopmaodyuenust)
Bup yuyeOHo# padoTbl kL
Bcero no B 1.4. mo cemecTpam
IVIAHY 4
KonTakTHas pabota oOydaronmxcs ¢ 32 32
Iperno/jiaBaTesieM B cooTBeTcTBHU ¢ YII
AyIUTOpHBIE 3aHATUS:
e JIEKIUH 16 16/16
® CeMMHaphl U NPAKTUYECKUE 3aHATHS --- ---
e jabopartopHbie pabOThI, IPAKTHKYMBI 16 16/16
CamocrosTenbHas paborta 40 40
dopMa TEeKyLIEro KOHTPOJIsSL 3HAaHUHU U Beinonnenue
KOHTPOJIS 71a00paTOPHBIX 3aJJaHUH,
CaMOCTOSITEJIbHON pabOThI: TECTUPOBAHHE, peleHue 3ajaay
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KoanuyecTtBo 4

acoB (popmaoOyueHus)
o4Has

Bun yue6uoi pagoret Bcero no B T1.4. no cemecTpam
IUIaHY 4
KOHTp.paboTa, KOJUIOKBHYM, pedepar u ap.(He
MeHee 2 BUJIOB)
Kypcosas pabora ---
Bunel npomexxyToyHoi aTTecTaluu (3K3aMeH, 3a4eT
3a4er)
Bcero yacoB 1o AUCHUIUIMHE 72 72

B cinyyae HE0OXOOUMOCTH HCIOJIB30BAHMSI B Yy4EOHOM IPOLECCE YAaCTUYHO/HUCKIIOUYUTEIHBHO
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTH B TaOnMIle 4Yepe3 Clell YKa3bIBaeTCs
KoJm4uecTBO 9acoB padoTel JIJIC ¢ oOydarommmucs st TpoBEACHUS 3aHATHH B TUCTAHIIMOHHOM

(dhopmaTe C MPUMEHEHHEM DJICKTPOHHOTO OOYUEHHS.

4.3. Conepxxanue IucuMIIMHBI. Pacnpenesienne 4acoB 1Mo TeMaM ¥ BUJIaM y4eOHOi

padoThI:
®opma o0ydyeHHs] _ ouHas

Buabl yueOHbIX 3aHATHI
AyauTOpHBIE 5 <
3aAHATHA = E
- - E 8 dopma
Ha3zBanmue pa3aesioB u = o § s | 8. § TEKYIIero
Tem 2 _ g E 2 .2 £ 2 = KOHTPOJISA
=S| £3| 2Eg =8 & 3HAHMIi
2| Ez| 38 E| = =
=z 5 = £ 5
™
1. A3b1k Python. Tunsr 6 2 0 0 0 4 Pemenue 3amau
TAHHBIX.
Oco0EHHOCTUBBO1a/BBIBOT
a.
2. JIuHelHbIe arOPUTMBI. 8 2 0 2 0 4 Pemienne 3apau.
OcobGeHHOCTH JlaGopaTopHas
MOAKIIOYEHHST U pabora 1
WCIOJIb30BAaHUSI MOTYIEH.
3.Pa3BeTBisroniuecs 10 2 0 2 0 6 Pemienne  3amau.
IIPOLIECCHI. Y CIIOBHBIN JIabopatopHas
orepaTop. paboTa 2
4. ITuknmuyeckue 8 2 0 2 0 4 Pemenue  3amau.
anropuT™Mel. OniepaTopsl Jlaboparopnast
LUKJIA. pabota 3
5. PaboTa co cTpokamu. 10 2 0 2 0 6 Pemenune 3amau.
JlaGopaTopHas
pabora 4
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MI/IHI/ICTepCTBOVHayKI/I 1 BBICILIET O 5)6p8.30BaHI/[$I PO Dopma
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®-Pabouast mporpamMma Iy CLUILIAHbL

6. Koprexu, ciucku 12 2 0 4 0 6 Pemenne  3amau.

CJI0OBAapH, MHOKECTBA. Jlaboparopuast

OpHOMEpHbBIE MaCCHUBBI pabota 5

7. JIByMepHBIE MacCHUBBI 10 2 0 2 0 6 Pemenne  3amau.
Jlaboparopnast
pabora 7

8. PaboTa ¢ ¢aitnamu. 8 2 0 2 0 4 Pemenne  3amau.
Jlaboparopnast
pabora 6

Hroro 72 16 0 16 0 40

5. COAEP KAHUE JUCIINJINHBI

Tema 1. S3pik Python. Tumbl nanabix. OcobenHocTn BBOAa/BhiBoAa. ConepikaHue
Tembl.Python kak 00BEKTHO-OPHEHTHPOBAHHBIA 53bIK. Tumbl JaHHBIX. OcoOeHHOCTH. BBOj-
BBIBOJI BEJTMUMH pa3HbIX TUIOB. [IpeoOpa3zoBanue TunoB. opmarHblil BBIBOJL.

Tema 2. JIuneliHble 21ropuT™Mbl. OCOO0EHHOCTH MOJK/IIYCHUS] W MCIIO0Jb30BAHUS MOAYJICH.
Conepxanue TeMbl. Monynu B si3bike Python. OcoOeHHOCTH MOKITIOYEHUS] M UCTIOJIb30BaHUSI.
3HakoMCTBO ¢ MoayieM Math.CocTaBiieHue THHEHHBIX AITOPUTMOB.

Tema 3.Pa3BerBiasiiomiuecsi mnpoueccbl. YcCJI0BHbIH  omepatop.CoaepKaHHe  TEMBI.
PazsetBistomuecs nporecchl. [IporpammHas peanusaius cpeacTsamu si3bika Python.

Tema 4. Hukan4yeckue ajaropurmbl. Oneparopsl mukia.Conaepxxanue tembl. [{ukmnueckue
anropuTmsel. Peanuzanuss OUKIOB C YCIOBHEM, ¢ NOBTOpeHHMeM. CoO3AaHME U UCIHOJIb30BAaHUE
M0JIb30BATEIbCKUX (PYHKITUH.

Tema S. PaGora co crpoxkamm.Cozaepxanue TeMbl. CTpokoBble BenuuMHBL. (OCOOCHHOCTH
peanuzanuu U paboTsl ¢ HUMH. OCHOBHBIE METOIbI PA0OTHI CO CTPOKAMH.

Tema 6. Kopre:xxn, cniucku cjaoBapu, MHOkecTBa. OmaHomepHble mMaccuBbl. Coaep:kaHue
tembl. Kosutekiuu si3bika Python. Koprexu, crnucku, cioBapu, MHOKecTBa. OCOOCHHOCTH U
peanuzaius. OcoOeHHOCTH pabOThI ¢ OJHOMEPHBIMH MaCCUBAMU CPEICTBaMU si3bika Python.
Tema 7. [IBymepHble MaccuBbl. Cojnepkanue TeMbl. JIBymMepHble MaccuBbl. OCOOCHHOCTH U
peanu3anusi 00pabOTKH.

Tema 8. Padora ¢ paiiiamu.Coaepskanue TeMbl. TekcToBbie daiiasl B s3bike Python. TIpumepsr
paboThl ¢ daiaamu.

6. TEMbI IPAKTUYECKHNX 1 CEMUHAPCKHX 3AHATHUI
Jannblit Bug paboThl He ipeaycMoTpeH YL
7.JIABOPATOPHBIE PABOTbBI, IPAKTUKYMbI

Tema 2. JluHeiinble ajropuTMbl. OCO0EHHOCTH TMOAKJIIOYEHHST W MCHO0Jb30BAHUA
MOJYJIeH.
Jlabopamopnas paboma: «Jlunetinvie npoepammul».

Ienp paGoOThI: TOMYYUTHh HABBIKK BBOJUTH U BBIBOJUTH JIaHHBIE, CO3/1aBaTh MIEpEMEHHbBIC
Y BBITIOJHATH apU(METHUECKHE OTIEpalliu.

Metonuyeckre ykazaHHUS: OOpaTUTh BHHUMAaHHWE HA BO3MOXKHOCTH TMOJKIIOYCHHS
MaTeMaTHYecKuX QYHKIMHA U3 Moaysist math.
Tema 3.Pa3BeTBJsIIOIIMECs: MPOLECCHI. Y CJIOBHBIN oneparTop.
Jlabopamopnas paboma: «Pazsemansiowuecs npoyeccoi».

Ienp paboThI: MOTYYUTHh HABBIK Pa0OTHI C YCIOBHBIMU OTiepaTOpaMu Ha si3bike Python..
PaGota cocTouT U3 IByX 3aqaHMIA.

Metonudeckie yKazaHus: OOpaTHUTh BHHUMAaHHE Ha OCOOCHHOCTH HCIOJIb30BaHUS
YCIIOBHOTO OIE€paTopa B SI3bIKE.
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Tema 4. Hlukanyeckue aaropurmbl. OnepaTopbl HMKJIA.
Jlabopamopnas paboma: « Opeanuzayus yukioe».

Llens paboTHI: MOJYYUTh HABBIK HMCIOJIB30BAHHS OIEPATOPOB LUKIaHA si3bike Python.
Pabora cocraBnena u3 Tpéx 3aqaHui.

Mertoanueckne ykazanus: OOpaTuTh BHHMaHHE Ha OCOOCHHOCTH LHUKJA C YCJIOBHEM.
VY nenuTh BHUMaHUE U3y4eHUI0 Moyt random.

Tema 5. PaGora co crpokamu.
Jlabopamopnas paboma: «Paboma co cmpokamu.

Llens pabOThI: M3y4UTh BOBMOXKHOCTH 5i3bIKa Python st paboThl co cTpoKamH.

MeTtoanyeckne yKa3aHUs: M3yYUTh METOJBI JJIsi pabOThl CO CTPOKOBBIMU BEITMYWHAMH,
WCTIOJIb30BAHNE CPE30B.

Tema 6. KopTe:ku, cCIUCKH CJI0BapH, MHOKecTBa. OJHOMepHbIE MACCUBBI.
Jlabopamopnas paboma ons evinoanenus na Python: « Oonomepuvie maccusoly.

Lenp paboThl: 1aTh CTYACHTAM TPAKTHYECKHH HABBIK B HANMCAHWU IPOTPAMM
00pabOTKH OJHOMEpPHBIX MAaCCHBOB: IIOMCK MAaKCHMyMOB ¥ MHHHMYMOB, COPTHPOBKA
cpencrBamu Python.

Metouyeckie yKa3aHHs: BBINIOJHUTH 3ajaHue O€3 HCIOJBb30BaHUS MOJIyJle numpy,
array, oOpaTuTh BHUMaHHE Ha UCTOJIb30BaHUE JIAMO1a- () yHKIIUH.

Tema 7. [IBymMepHbIe MAaCCHBBI.
Jlabopamopnas paboma o5 evinoanenus na Python:«/leymepnvie maccuewt u ¢hynxyuumy.

Lemp pabGoThl: OaTh CTyICHTAM NPAKTHYECKUH HAaBBIK B HAMHCAaHUU TPOTPAMM
00pabOTKUIBYMEPHBIX MACCHBOB C UCITOJIb30BAaHUEM (DYHKIIHUM.

Metonuyeckre ykazaHus: OOpaTUTh BHHMaHHE Ha OCOOEHHOCTH WHUIUMAIHU3ALNU
MaccuBa C TIOMOIIBIO BJIOKEHHBIX CIUCKOB. BO3MOXHO HCNOB30BaTh (DYHKIIMHM MOIYISE NUMPY.
Tema 8. PabGora ¢ ¢gaitiamu.

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

Hens pabGoThl: AaTh CTyAEHTaM TMPAKTUYECKUIl HAaBBIK B HAMMCaHUM NpOrpamMm, B
KOTOPBIX BBIMOJIHSIOTCS OMEPalUU ¢ TEKCTOBBIMU (ailiaMu — 4TeHUE, 3aKCh.

Metonuyeckre yka3aHUS: OOpaTUTh BHHMaHHWE Ha yKazaHue MyTH K dailiam, ¢
KOTOPBIMH MPEACTOUT paboTaTh.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PEOEPATOB

JlanHbIi BU paboThl HE TpeaycMoTpeH YII.
9. IIEPEYEHD BOITPOCOB K 3AYETY
IlepemenHble 1 6a30BbIe TUIIBI JaHHBIX A3bIKa Python.
Apudpmernueckue onepanuu. OnepaTop npucBauBaHMs.
Bgos/BbiBoA. OcobenHocTH peanuzanu. @opMaTHbINA BBIBO.
Oco0eHHOCTH MOAKIIOYEHHS U UCTIOJIb30BaHus Motysiei B Python.
Omnepanyy OTHOLIEHUS U JIOTUYECKHE OTIepallty.
VYcnoBHbll onepaTop. OCOOEHHOCTH UCTIOIb30BAHUS
[{ukibl ¢ yc0BHEM U 3a/laHHBIM YMCIIOM MOBTOpeHU. Peannzanus nukios B Python.
Oynkuuu B sa3bike Python. Co3nanue noap30BaTeNbCKUX QYHKIMA U MOIYIEH.
Ctpoku 1 cuMBOJIBI B si3bIke Python, criocoObl 3a1aHus U BBIBOJIA CTPOKH.
0. OcHoBHBIE (YHKIUH [T pabOTHI CO CTPOKAMHU.
11. Komnexkuuu si3pika Python. Cnmcku. OcoGeHHOCTH pabOThI CO CIIMCKAMHU.
12. Konnexuuu si3pika Python. MuosectBa. I[IpuMepbl paboThl ¢ MHOXKECTBaMHU.
13. Kosnexuuu si3pika Python. CnoBapu. Ilpumepsi.
14. Konnexuuu si3bika Python. Koprexu. [Ipumeps! Hcrionb30BaHusL.
15. Maccussl. CriocoOsI 3a1anust 1 00paboTku MaccuBoB B Python.
16. TexcroBsie (aiinbl. OCHOBHBIE (PYHKIIUU.

RBoOoo~Nooa~wONE
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Ha3Banmue pa3nesioB Bun Oo6bem ®opMa KOHTPOJISA
U TeM CaMOCTOATEJIbHOMI B
padoTsI yacax

Tema 1.43p1k Python. Twumsl | [IpopaboTka yueGHOTO 4 IIpoBepka nomarHero

TTAHHBIX. OcobeHHOCTH | MaTepualia, peleHue 3aJaHus, 3a4eT.

BBOJIa/BBIBOJIA. 3aja4, MOJAr0TOBKa K
c/ave 3aJera.

Tema 2.JIuneiinsie anroputMmsl. | [IpopaboTka yueGHOTO 4 [TpoBepka qoMamHero

OCOOCHHOCTH  TOJKITIOYEHUS | MaTepualia, pelieHue 3aJ]aHus, IPOBEpPKa

WUCTIONB30BAHUS MOIYIICH. 3aja4, MOJAr0TOBKa K nabopaTopHOil paboTHI,
crade 1abopaTopHOM 3a4er.
paboThl, MOATOTOBKA K
c/ave 3aJera.

Tema3.PazBeTBisiromuecs [IpopaboTka yaeGHOTO 6 [IpoBepka nomaniHero

MPOLECCHI. VYcnoBHBIN | MaTepuaia, pelieHue 3a1aHus, MPOBEpKa

oreparop. 3a/1a4, MOATr0TOBKA K nabopaTtopHoi paboOTHI,
caade 1abopaTopHOM 3a4er.
paboThI, TOATOTOBKA K
c/iave 3aJera.

4. IlukIIn4ecKre aaropUTMBI. [IpopaboTka yueOHOTO 4 [IpoBepka nomarraero

Omneparopsl IUKIIA. MaTepuaia, perieHme 3aJaHus, MpoBepKa
3a/1a4, MOJITOTOBKA K 1abopaTOpHOU PadOTHI,
caaye 1abopaTopHO 3ayer.
paboThI, TOATOTOBKA K
claye 3a4era.

5. Pabora co cTtpokamm. [IpopaboTka yueOHOTO 6 [IpoBepka nomarHero
MaTepuaia, perieHme 3aJaHus, MpOBEpKa
3a/1a4, MOAr0TOBKA K nabopaTtopHoit paboThI,
caaye 1abopaTopHOi 3ayer.
paboThI, MOATOTOBKA K
claye 3a4era.

6. Koprexu, cniucku cnoBapu, | [IpopaboTka yueOHOTO 6 [TpoBepka nomarHero

MHOecTBa. OJHOMEpHbIE MaTepuana, perieHme 3aJjaHus, pOBEpKa

MacCCHBBI 3a/1a4, MOATOTOBKA K nabopaTtopHoit paboOTHI,
ciaye 1abopaTopHO 3ayer.
paboThl, MOJATOTOBKA K
cjaye 3ayera.

7. IByMepHBIE MAaCCHUBBI [IpopaboTka yuebHOTO 6 [IpoBepka nomariiHero
MaTepuana, perieHme 3aaHus, MpOBEpKa
3a/1a4, MOATOTOBKA K nabopaTopHoit padoOTHI,
crade 1abopaTopHOi 3ayer.
paboThl, MOJTOTOBKA K
craye 3ayera.

8. PaboTa ¢ ¢aitnamu. IIpopaboTka ydeGHOTO 4 ITpoBepka qoMamiHero

Marcpurajia, peuICHNC
3aJa4, IoAroTOBKaA K

3aJlaHus, IPOBEpKa
nabopaTopHO# paboTHhI,
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Dopma

®-Pabouast mporpamMma Iy CLUILIAHbL

Ha3Banmue pa3nesioB Bun Oo6bem ®opMa KOHTPOJISA
U TeM CaMOCTOATEJIbHOMI B
padoTsI yacax
caade 1abopaTopHOM 3a4er.
paboThl, MOATOTOBKA K
c/ave 3aJera.
®dopma 00ydeHus: 0YHO-3a0UHAS
Ha3Baunue pa3nenoB Bun Oo6bem Dopma KOHTPOJIs
U TeM CaMOCTOATEIbHOI B
padoThI yacax

Tema 1.53bik Python. Tumsel | I[IpopaboTka yueOHOTO 6 IIpoBepka nomarHero

TTAHHBIX. OcoOeHHOCTH | MaTepHualia, peleHue 3aJlaHus, 3a4eT.

BBOJIa/BBIBOJIA. 3aja4, OJroTOBKa K
c/ave 3aJera.

Tewma 2.JIuneitapie anroputmsl. | [IpopaboTka ydyeOHOTO 8 [TpoBepka nomarrHero

OCoOCHHOCTH IOIKITIOUEHHSI U | MaTepualla, pelieHue 3aJ]aHus, IPOBEpPKa

WCTIOJIb30BAHUST MOTYJICH. 3aj1a4, MOATOTOBKA K nabopaTopHO# paboTHI,
ciave 1abopaTopHOi 3a4er.
paboThI, TOATOTOBKA K
cliave 3aJyera.

Tema3.PaspeTBistomuecs [IpopaboTka yueOHOTO 8 [IpoBepka nomarHero

MIPOIIECCHI. VYCIOBHBIN | MaTepuana, pelnieHue 3aJ]aHusl, IPOBEpPKa

oreparop. 3aja4, OJrOTOBKa K nabopaTopHO# paboTHI,
cave 1abopaTopHOi 3a4er.
paboThI, MOJIrOTOBKA K
cllave 3ayera.

4. IIuKIU4YeCKUe aarOpPUTMBI. [IpopaboTka yuebHOTO 8 [TpoBepka nomarirHero

Omnepatopsl IHKIIA. Marepuala, peiecHue 3aJ]aHusl, IPOBEPKa
3aja4, MOJrOTOBKa K nabopaTopHO#t paboTHI,
cave j1abopaTopHOi 3a4er.
paboThI, MOJrOTOBKA K
cjaye 3ayera.

5. PaboTa co ctpokamu. [IpopaboTka ydeGHOTO 8 ITpoBepka qoMamniHero
MaTepuana, perieHme 3aJlaHus, IPOBEpKa
3aja4, MOJroTOBKa K nabopaTopHOIl paboTHI,
crade 1abopaTopHOi 3ay4er.
paboThI, MOATOTOBKA K
craye 3ayera.

6. Koprexu, ciucku cnoBapy, | I[IpopaboTka yueGHOTO 8 ITpoBepka qoMamIHero

MHOKCCTBaA. O,[[HOMCpHBIC

MaTcpHrajia, pCuICHNC

3aaHusl, ITPOBCPKaA

Crpanunnall u3 16




MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO
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Dopma

®-Pabouast mporpamMma Iy CLUILIAHbL

Ha3Banmue pa3nesioB Bun Oo6bem ®DopMa KOHTPOJIS
U TeM CaMOCTOATEJIbHOMI B
padoTsI yacax

MacCHBBI 3a/1a4, MOAr0TOBKA K nabopaTtopHOi pabOTHI,
caade 1abopaTopHOM 3a4er.
paboThl, MOATOTOBKA K
c/ave 3aJera.

7. JIByMepHbIE MaCCHUBBI [IpopaboTka yuedbHoro 8 IIpoBepka nomarHero
Marepuana, pereHne 3aJ]aHus, IPOBEpPKa
3a/1a4, MOATrOTOBKA K nabopaTopHOit paboThI,
crade 1abopaTopHOM 3a4er.
paboThl, MOATOTOBKA K
c/ave 3aJera.

8. Pabora ¢ ¢aitmamu. [IpopaboTka yaeOHOTO 6 [TpoBepka qoManIHero
MaTepuala, pereHue 3aJ]aHus, IPOBEpPKa
3a/1a4, MOATr0TOBKA K nabopaTtopHoi paboOTHI,
caade 1abopaTopHOM 3a4er.
paboTHI, TOATOTOBKA K
c/iave 3aJera.

®dopma 00ydeHUs: 3a09Has
Ha3Banue pa3nenoB Bun Oo0bem Dopma KOHTPOJIS
U TeM CaMOCTOATEIbHOI B
padoTbI qacax

Tema 1.53pik Python. Twumnsl | [IpopaboTka yueOHOTO 8 [IpoBepka nomarHero

JTAHHBIX. OcoOeHHOCTH | MaTepHualia, pelieHue 3aJlaHus, 3a4eT.

BBOJIa/BBIBOJIA. 3aja4, OJrOTOBKa K
cliave 3aJera.

Tema 2.JIuneiinbie anroputmsl. | [IpopaboTka yueOHOTO 8 [TpoBepka nqoMamiHero

OCOOCHHOCTH MOJKITFOUEHHSI U | MaTepualia, pelIeHUe 3aJ]aHusl, IPOBEPKa

WCIIOJIb30BaHUS MOTYJICH. 3aja4, MOJrOTOBKa K nabopaTopHOit paboTHI,
cave j1abopaTopHOi 3a4er.
paboThI, MOJrOTOBKA K
cliave 3ayera.

Tema3.PaspeTBistonuecs [IpopaboTka yuebHOTO 8 [TpoBepka nomariHero

MIPOLIECCHI. VYCloBHBIN | MaTepuana, pemeHue 3aaHus, MpOBEpKa

oreparop. 3aja4, MOJroTOBKa K nabopaTopHoi padoOTHI,
ciade 1abopaTopHOI 3ayer.
paboThl, MOJTOTOBKA K
cjaye 3ayera.

4. luknauueckue aaropuTMBbI. [IpopaboTka ydeGHOTO 8 ITpoBepka qoMamniHero

OnepaTopLI OUKJIa.

MaTepuaia, pelieHue
3a/1a4, MOATOTOBKA K
caye 1abopaTopHOi
paboThI, MOATOTOBKA K

3aJlaHus, IPOBEpKa
nabopaTopHOil paboTHI,
3ay4er.
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MuHucTepcTBO HayKH U BhIcIIero oopasoBanus PO
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Dopma

®-Pabouast mporpamMma Iy CLUILIAHbL

Ha3Banmue pa3nesnon Bup Oo0bem ®opma KOHTPOJIsI
U TeM CaMOCTOSITEJIbHOM B
padoTsI yacax
c/ave 3aJera.

5. Pabora co crpokamu. [IpopaboTka yueOHOTO 8 [IpoBepka nomariHero
Marepuaia, pereHne 3aJjaHus, IPOBEpPKa
3a/1a4, MOJArOTOBKA K nabopaTopHON paboTHI,
caade 1abopaTopHOM 3a4er.
paboThl, MTOATOTOBKA K
c/ave 3aJera.

6. Koprexwu, crimcku crnoapu, | [Ipopabotka yaeGHOTO 8 [TpoBepka JoMalIHero

MHOKecTBa. OTHOMEpHBIE Marepuana, pereHne 3aJ]aHus, IPOBEpPKa

MacCCHBBI 3a/1a4, MOATrOTOBKA K nabopaTopHOi pabOTHI,
caade 1abopaTopHOM 3a4er.
paboThI, TOATOTOBKA K
c/iave 3aJera.

7. JIByMepHbIE MaCCHUBBI [IpopaboTka yuebHOTO 8 [IpoBepka nomariHero
MaTepuala, pereHue 3aJ]aHus, IPOBEpPKa
3aJ1a4, IMOJArOTOBKA K nabopaToOpHON PadOTHI,
caaye 1abopaTopHO 3ayer.
paboThI, TOATOTOBKA K
claye 3a4era.

8. Pabora c (aiimamu. [IpopaboTka yueOHOTO 8 [IpoBepka nomarrHero

MaTepuaia, perieHme
3aja4, MOJAr0TOBKA K
caaye 1abopaTopHOi
paboThI, MOATOTOBKA K
claye 3ayera.

3aJ]aHus, IPOBEpPKa
1abopaTOpHOU PabOTHI,
3a4er.

11. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHUE

T CHUTIIMHBI

a) CIUCOK peKOMeH/yeMOi JIUTepaTyphbl

OCHOBHasA

1. 3naromonsckuit J[.M., OcHOBBI mporpamMmupoBaHus Ha s3blke Python: yueOGHuk /
3narononbekuid 1. M. - M. : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -

Pexxum nmocryma: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®enopos, /1. IO. IlporpammupoBaHue Ha si3blke BbICOKOTO ypoBHs Python : yueGHoe
nocobue g By3oB/ JI. IO. ®enopoB. — 5-e wu3a., mepepab. um gom. — Mocksa :
WznarensctBo FOpaiit, 2023. — 227 c. — (Beiciee o6pazoBanue). — ISBN 978-5-534-

anekTpoHHbIN // OOpa3zoBatenbHas miatdopma FOpaiit [caiit]. —

17323-9. — Texkcr :

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

JAONMOJTHUTEIbHaA

1. Jlywano Pamanbo, Python. K Bepmmuam macrepctBa/ Jlyuano Pamanso - M. : JIMK
ISBN 978-5-97060-384-0 -

[Ipecc, 2016. -

768

c. -
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http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Maxkkunmu Y., Python u ananu3 manusix / ¥Yac Makkunmm - M. : JIMK Ilpece, 2015. -
482 c. - ISBN 978-5-97060-315-4 - Pexum JOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHO-MeToan4eckan (pazpadorannas HITP, peamuszyrommmu OIIOII BO)

1. Meronuyeckue ykasaHHsl IJIi CaMOCTOSATEIbHOM pPaOOThl CTYJEHTOB MO JUCLMILIMHE
«OcHOBBI TIporpaMMupoBanusi Ha Python» s cTyneHTOB Bcex HampaBlICHUH W
cnermanbHocTei He T npoduns / U. A. Tlepuesa, 0. I'. CaBunos, 1. A. CaHHHKOB. -
VabsHoBek Yal'V, 2022. - 69 c. - HeonybnaukoBanHwlii pecypc. - URL:
http:/lib.ulsu.ru/MegaPro/Download/MObject/15009

CornacoBaHo:
Crnenuamuct Beayumit OOIT / Bobposa H.A. / %&Z
JIOIKHOCTB COTPY/AHUKA HAyYHOM OHOIMOTEKH dUO nommcy Jjara

0)IIporpammMHoe o0ecrieyenue

Jlnst  oOpaszoBaTtenbHOTO Tpollecca CTYAGHTY HeoOxomumo pabouee Mecto ¢ [IK ¢
YCTQHOBJIEHHBIM  CIIAYIOIIUM TIPOTpaMMHBIM ~o0ecrieueHueM: omepanuoHHas cpega OC
Windows/Linux; MS Office cucremsr mporpammupoBanus Ha si3bike, Python3.

B) [Ipodeccnonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. DJIeKTPOHHO-0UO0INOTEYHbIE CHCTEMbI:

1.1. Hudposoit obpazoBarenbubIii pecypc IPRsmart : anexTponH0-O0nbIMOTEYHas cucTema :
caiit / OOO Kommanus «Aii [Tu Ap Menuay. - Caparos, [2023]. — URL: http://www.iprbookshop.ru.
— Pexxum goctyma: s 3aperucTpup. Moiab30BaTeneil. - TEKCT : 3JEKTPOHHBIN.

1.2. O6pasosarenpas miathopma IOPAMT : oGpasoBaTenbHbI pecype, 3IEKTPOHHAs
oubmnoreka : caiit / OO0 Dnextponnoe mu3marenbctBo «IOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum moctyma: ajs 3aperucTpup. MoiIb30BaTeeh. - TEKCT : JJIEKTPOHHBIH.

1.3. baza maHHbBIX «JnekTpoHHas Oubmoreka texHumdeckoro BY3a (OBC «KoncynabTanT
CTYICHTa») : JJEKTPOHHO-OMOMMoTeunas cucrema : cat / OO0 «llomurexpecypc». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pesxum moctyma: st 3aperucTpup.
oJIb30BaTeNIel. — TEeKCT : 2JIEKTPOHHBIN.

1.4. KoHCynbTaHT Bpaya. DJICKTpOHHAs MEIMIIMHCKAs OMONMOTeKa : 0a3a JaHHBIX : CalT /
OOO «Beicmias mIKONAa OpraHW3allMd W YOPaBJICHUS  3/paBooXpaHeHHeM-KoMIUIeKCHbIN
MEIMIMHCKMA KoHcanTuHr». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYyTIA: JUIsl 3aPErucTpup. mojib3oBareneil. — TeKCT : AIeKTPOHHBIH.

1.5. Bonpmas menuuuHCKass OMONMOTEKa : DSJIEKTPOHHO-OMOIMOTEYHAs CUCTeMa : CaiT /
00O «bykam». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum mocryma:
JUISL 3aPErUCTPUP. TOIb30BaTeNei. — TEKCT : AIEKTPOHHBIH.

1.6. OBC Jlans : anekTpoHHO-OnbIMoTeunas cucrema : caidt / OO0 DBC «Jlanpy. — CaHKT-
ITerepoypr, [2023]. — URL:  https://e.lanbook.com. — Pexkum goctyma: mias 3apervcTpup.
oJsib30BaTesield. — TeKCT : 3JIEKTPOHHBIN.

1.7. BBC Znanium.com : 3neKTpoHHO-OnONMMoTeuHas cucrema : cat / OO0 «3HaHuym». -
Mockaa, [2023]. - URL: http://znanium.com . — Pesxum goctyma : Jjst 3aperucTpup. MOJIb30BaTECH.
- TekcT : 3eKTPOHHBIH.

2. Koncyasrantllnwoc [DnekrpoHHbslii pecypc]: cmpaBouHast mpasoBas cuctema. / OOO
«Koncynprant [lmtocy» - DnexTpoH. naH. - Mocksa : Koncynerantllitoc, [2023].

3. ba3bl JaHHBIX MEPUOTUYECKUX U3TAHUIA:

3.1. eLIBRARY.RU: nayunas »snexktpoHHas Oubnmuoreka : caiit / OOO «Hayunas
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Onexrponnas bubmuoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : s
aBTOpHU3. MOJIb30BaTENEH. — TEKCT : AIEKTPOHHBII

3.2. DOmnekrponnas Oubnunoreka «M3marenbckoro noma «I'pebennukoB» (Grebinnikon) :
anexTponHas oudanorexka / OO0 U] «I'pebennukoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexum poctyma : s aBTopu3. Tmoib3oBareneid. — Tekcr
JJIEKTPOHHBII.

4. denepanbHas rocylapcrBeHHass uHpopmanmuonHasi cucrema «HanmonanbHas
3JIeKTPOHHAs OUOIHOTeKa» : dyeKTpoHHas Ooubnuoteka : cailt / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://u36.pd. — Pexum moctyna : ans nosib3oBaresiell HaydHoll Oubnmorexku. — Tekcr :
3JIEKTPOHHBIH.

5. Poccwiickoe obpazoBanue : denepanbhbiii nopran / yapenurenb OI'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 3JeKTpOHHBII.

6. DuexTponHas OudamoreyHasi cucrema Yal'V : moayns «OnekTpoHHas OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dkcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyMa : IS TOJIb30BaTeNel HayqYHOH OMOIMoTeKn. — TeKCT : 3JIeKTPOHHBIH.

CornacoBaHo: ) 47
Umxenep senymmii [ Ilypenxko 10.B. / /j el /
Jomxuocts corpyaunka Y UTT [)7(0) Onollﬂﬂcb Jlara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCIHHAIIIMHBI:

AymaaTtopuun sl BBITIOJHEHHUS JTAOOPATOPHBIX padOT M MPAKTHKYMOB, /IS MPOBEACHUS
TEKYIIEro KOHTPOJIS U IIPOMEKYTOYHOM aTTeCTaINH.

AymaTOpUN YKOMIUJIEKTOBAHBI CIICIUATU3UPOBAHHON MeOenblo, y4eOHOH JOCKOM.
[Tomemmenus It CaMOCTOSITEIBHOW PabOThI OCHAILIEHbl KOMIIBIOTEPHOW TEXHHUKOU C
BO3MOJKHOCTBIO TOJKIIOUEHUsT K ceTu «VHTepHeT» M olecriedeHueM J0CTyrna K AJICKTPOHHOU
HH(PpOMAITMOHHO-00pa30BaTEIBLHON Cpefie, AJICKTPOHHO-OMOIMoTeUHol cucteme. Ilepeuenp
000pyIOBaHUs, HCIOJb3yeMOI0 B YYEOHOM TIPOIIECCE, YKa3bIBa€TCs B COOTBETCTBHH CO
CBEJICHUSAMH O MaTepUAIbHO-TEXHUYECKOM OOECIIEYCHHH W OCHAIIEHHOCTH 00pa30BaTeIbHOTO
mporiecca, pa3MelieHHBIMU Ha oduiuanbHoM caite Yal'Y B pasmene «CenmeHus 00
00pa3zoBaTeIbHON OpraHU3aI[uNy.

13. CIIEHMAJIBHBIE YCJIOBUAA [JIsI OBYYAIOIIUXCA C
OI'PAHUYEHHBIMHU BO3MOKHOCTSAMMU 3/10POBbs
B cinysae HeoOXoauUMOCTH, OOydYarOIIMMCS W3 YHCIAa JUI C OrPaHUYEHHBIMU
BO3MOJKHOCTSIMU 3/10pOBbsl (IO 3asBJIEHMIO OOy4arollerocs) MOTYT HpejiaraTbcs OJHHU U3
CIIEAYIOIIMX BApUAHTOB BOCHPUATHS HHGPOPMALMM C YYETOM MX HWHAUBUIYaJIbHBIX
HNCUXO(U3UUECKUX OCOOCHHOCTEM:

— JUIsl JIMIL C HApyUIEHUSMHU 3peHUs: B eyaTHo! (opMe yBelndeHHbIM mpudTomM; B popme
3JIEKTPOHHOTO JIOKYMeHTa; B QopMme ayauodaiina (mepeBoj ydeOHbIX MaTepHuajoB B
aynuodopmart); B nedaTHOW ¢opme Ha s3bike bpaiins; MHAMBHIyanbHbIE KOHCYJIbTAllMM C
IpUBJICYEHUEM TU(IIOCYPOTIEPEBOIUNKA; MHIUBUIYaJIbHBIE 33/1aHUS U KOHCYJIbTAIUH;

— AN JMI ¢ HapyUIeHHsSMHU Cclyxa: B IedaTHoW ¢opme; B (opMme 3IEKTPOHHOTO
JOKYMEHTA; BUeOMaTepHalibl ¢ CyOTUTpaMU; MHIUBUAYaJIbHbIE KOHCYIbTAIIUU C IPUBJICUCHHEM
CYpJIOTIEpEBOUMKA; MHIUBUAYaIbHbIC 33aHUsI U KOHCYJIbTAIUH;

— JJIs JIMI C HapyLIEHUSIMHM OIOPHO-JBUIaTENIbHOrO ammapaTa: B Me4aTHOW ¢opme; B
¢dopMe BNIEKTPOHHOTO JOKyMeHTa; B (opme aynuodaiina; HHIUBUIyalbHbIE 3aJaHUs U
KOHCYJIbTAIlNH;
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B cirydae HEOOXOTUMOCTH UCTIOJIb30BaHUS B y4eOHOM mporecce
YaCTUYHO/UCKIIIOYUTEIBHO  JIMCTAHIMOHHBIX ~ 00pa30BaTENbHBIX  TEXHOJOTHNA,0pTraHU3aIHs
pa6otsr IIIIC ¢ obyuatomumuca ¢ OB3 u uHBanMIamMu MpenycMaTpUBACTCS B DJICKTPOHHOM
MH(POPMAIIMOHHO-00pa30BaTEIBHON Cpelie C y4eTOM HMX WHAWBUAYAIBHBIX MCHXO()U3MUECKIX
0COOEHHOCTEH.

Pa3pabotumnk £ ) -
/frf{.e.’f-_ el CACI A ){f ./.(,I/}r-{ a-""'; i
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