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HEJIA U 3AJAYU OCBOEHUS ITUCHUIIJTINHDBI:

B nucrnunivne n3y4aroTcss OCHOBHBIE MPUHITUIIBI PA0OTHI C 00BEKTHO-OPUEHTUPOBAHHBIM
S3BIKOM TporpaMMmupoBanus Python, OMOIMOTEKM CTaHIAPTHBIX MOMAYJEH S3bIKA, METOJIbI
[IPOTPaMMUPOBAHUS U OTJIAJIKU ITPUII0KEHUM, IPUTOAHBIX JUISl IPUMEHEHUS.

Heap gucuumaueel  -GOPMUPOBAHHME Y CTYACHTOB HAaBBIKOB,COOTBETCTBYIOIIMX BHJIaM
npoeCCUOHATIBHON JIeATeNbHOCTH,HEOOXOAUMBIX ISl pelieHHs] MpOo(ecCHOHAIBHBIX 3a]auc
HCIIOJIb30BaHUEM SI3bIKa IporpammupoBanus Python.

3agaya JUCIUIUIMHBI —TIPHOOpETEHHE CTYJCHTAaMH HEOOXOJUMbIX 3HaHUH O 0a30BbIX
KOHIENIMAX nporpammupoBanus Ha Python, oOnacTsXx ero nmpumMeHMMOCTH, KOHCTPYKLMSIX
a3bika Python u TexHonoruu pa3paboTku nporpamm Ha Python.

1. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII:

HucuuruinHa «OcHOBBI mporpamMMupoBanus Ha Python» usyuaercs B 4 cemectpe u
OTHOCUTCSI K  oOs3arenpbHOW  4yactu  gucuumuinH  Onoka  b1.O  HampaBiieHus
noarotoBku/crenuanbHoct 31.05.02 Ileguarpus. JucuumianHa (GopMupyeT HpaKTHYecKHe
HaBbIKM HCIIOJB30BaHUS B MPO(PECCHOHANIBHON JESITENbHOCTH COBPEMEHHBIX KOHLENLIUNA U
METOJI0B IPOTPaMMHUPOBAHUS.

2. IIEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110
JUCHUIIVIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMH
PE3YJIbTATAMHU OCBOEHUA OCHOBHOU
IMPO®ECCUOHAJBHOMN OBPA30OBATEJIBHOM ITPOT'PAMMBI

Koa n HammeHnoBanue Ilepeyens MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs MO
peanu3yemMoii KOMIeTeHIIUH AUCHUILINHE (MOIYJII0), COOTHECEHHBIX ¢ HHAUKATOPAMH
AOCTHKEHUS] KOMIIEeTeHIHIi

oK -1 NJI-11ukl

Crocoben WCITOJIB30BaTh | 3HAETMETOAbl IPUMEHEHHUSI CKBO3HBIX ITU(MPOBBIX TEXHOJOTHH,
WHHOBALIMOHHBIE TPOJYKTHIM | METOABI M TEXHOJIOTMH COOpa,CTPYKTYPUPOBAHUS, aHaIN3a
TEXHOJIOTUM, aHAJIU3UPOBATH | JAHHBIX I  TOCTPOEHUS  HOBBIXOPTaHU3AIMOHHBIX U
JTAHHBIE U TIPUMEHATh METOJIbI | YIPABJICHUECKUX MOJIEJIEH, MPOTYKTOBH CEPBHUCOB
nckycctBeHHoro unremnekra | MJ-1.1ukl

3HACTOCHOBHEIC CKBO3HEBIC TEXHOJIOTHH (HOBBIE
MPOU3BOJCTBEHHBIE  TEXHOJOTHUU;,  HEUPOTEXHOJOTUH  H
HCKYCCTBEHHBI MHTEIUICKT; TEXHOJOTUN OECIPOBOIHON CBSI3M;
KOMITOHEHTBI ~POOOTOTEXHHUKH W CEHCOPHKA; KBAaHTOBBIC
TEXHOJIOTMH; CUCTEMBI PACTIPEIEICHHOTO PEECTpPa; TEXHOIOTHU
BUPTYaJIbHOU U IONOJHEHHON PEaTbHOCTH)

WJI-20x1
YmeeTB ciydae BbIOOpA MEXIy
NepCrneKTUBHHIMUMHHOBAIIMOHHBIMH u yCTapeBIIUMHU

noaxogaMu JIETKO BI)I6I/IpaTB HOBBIC HIACU MU MCETOOABI U
npcaApUHUMATD KOHKpGTHBIGI[GfICTBHSI il reHepanun "
peayiv3allid  MHHOBALIMOHHBIX HUAEHM MOJIXOJO0B, YMETh
aHAJIM3UPOBaTh, CHHTE3UPOBATh U OIICHUBATH MH(OPMAIHIONIS
MPUHSTHUS PEHICHUNA U peaJIu3alui CBOUX JCHCTBUI

NA-2.1 uxl

YMeeTHaXoauTh KpeaTHBHbBIE Croco0bl pelieHus
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poOJIeMbI,aHAIM3UPOBATh HMX IUTFOCKI W MHHYCHI, PHUCKH,
BEIOMpATH ONTUMATBHOE PEIICHHUE

NJ-2.2 uxl

YMeerpacno3HaBaTh HENPOIYKTUBHBIE MEHTAJIbHBIE MOJEIN U
CTEPEOTHUITBI M OTKA3bIBATHCS OT HUX

N1-3 uxl
Brnaneer HaBbIKaMH W3MEHEHHS PEIICHUN NPU HAJTMYUU HOBBIX
apryMEHTOB WM  HPOHM3OLICIIIMXU3MEHEHUH,  BIaJeTh

TEXHOJIOTUSIMU  YIIPABJICHUsS] IIOJIHBIM >KM3HEHHBIM LIUKIOM
JTaHHBIX

WJ-3.1 uxl

BrnaneeTTexHONOrUsAMU MPUHATUS PEUICHUH, OCHOBAHHBIX Ha
JTAHHBIX (KyJbTypa M 3THUKa INPHUHATUS PELICHUH Ha OCHOBE
TAHHBIX; BCTPAaUBaHHE MpOIecca MPUHATHUS PEHICHUI Ha OCHOBE
JAHHBIX B  OW3HEC-NPOLIECCHl  OpraHU3allld;  CHUCTEMbI
aBTOMATHYECKOTO TPHUHITUS PpEIICHUH, BKIIOYAs CHUCTEMBI
HCKYCCTBEHHOI'O MHTEIIJIEKTA)

NJ-3.2 uxl

Bnaneer metogukamu obdecrieueHus 0€30MacHOCTH JaHHbBIX
oK -2 N/I-1ux2
Crocoben pa3pabaThiBaTh | 3HAET OCHOBHBIC MTOHATHS S3bIKa MporpaMMupoBanus Python,

nporpaMMsl Ha si3eike Python
JUIS MCTIONIB30BaHUS B cdepe
cBoei npoQecCuoHaIbHOU
JeATEIILHOCTH

MCTOABI OITMCAHHA CTPYKTYP JaHHBIX U KJIACChI 3a/1a4,
bopmynrpyeMbIX U pemaeMbix Ha Python

NJ1-211x2

VYMmeer pa3pabaTeiBaTh IporpaMMel Ha si3bike Python,
MIPUMEHATE U3YYEHHBIE METOABI U CTPYKTYPBI TaHHEIX B
COOTBETCTBHUHM C TEXHOJIOTHEH pa3paboTKH MporpaMm

NJI-31ux2

BnaneetHaBblkamMu  pa3pabOTKH, OTIAJAKM M TECTHPOBAHUS
nporpaMM Ha si3pike Python s ucnons3oBanus B cepe cBoeit
po¢eCCUOHATILHOM /1€ TeIbHOCTH

3. ObIIAA TPYAOEMKOCTH JUCHUIIJIMHBI

4.1. O0beM TMCUMILVIMHBI B 324€THBIX eIMHULIAX (Bcero) 2

4.2. O6beM TUCHUILIMHBI 10 BUAaM y4eOHO# padoTsl (B yacax)

KoanuectBo yacoB (popmMaodyueHus)
Bup y4eOHoii padoThI L
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
KoHnTtakTHas paboTa o0yJaronuxcs ¢ 32 32
MPENnoaaBaresieM B cOoTBeTCTBUU ¢ YII
AyIUTOpHBIC 3aHSITHSL:
e JIEKIUU 16 16/16
® CEMUHAphl U MPAKTUUYECKUE 3aHATUS --- ---
e jabopaTopHbIe padOThl, IPAKTUKYMBI 16 16/16
CamocTosTenpHas padora 40 40
dopma TEeKyIIero KOHTPOJIsl 3HAaHUU U Brinonnenue
KOHTPOJIA 1a00paTOPHBIX 33aHUH,
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Kosn4yecTBo 4acoB (popmaodyueHus )
Bup y4eOHoii padoThI L
Bcero no B 1.4. mo cemecTpam
IUIAHY 4
CaMOCTOSITENILHOM pabOThI: TECTUPOBAHUE, pelieHue 3a1au
KOHTp.pa0oTa, KOJJIOKBUYM, pedepat u Jp.(He
MeHee 2 BUJIOB)
Kypconas pabora ---
Bunbl npomexxyTouHOM aTTecTanuu (3K3aMeH, 3a4er
3a4yer)
Bceero yacoB no nucCUuMILIMHE 72 72
Kypcogas pabora ---
Bunpl npomexxyTouHON aTTecTannu (3K3aMeH, 3auer
3a4er)
Bcero yacoB no JucHMIUIMHE 72 72

B ciydae HEoOXOAMMOCTH HCIIONB30BaHUS B Y4EOHOM IMPOIECCE YaCTHYHO/MCKIFOUUTEIHEHO
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTUA B TaOmuIlEe 4Yepe3 Clell YKa3bIBaeTcs
KOJu4ecTBO 9acoB padoTsl JIJIC ¢ oOydarommmucs st TpOBEACHUS 3aHITHI B IUCTAHIIMOHHOM
dbopMaTe ¢ MPUMEHEHHEM IIEKTPOHHOTO O0YUCHHUS.

4.3. Conepxanue 1MCOMILIMHBI. Pacnipenenenne 4acoB o TeMam U BHAaM y4eOHOi
padoThI:
®opma o0yueHHus _ ouHas

Buabl yueOHbIX 3aHATHH
AyauTopHbIEe = =
3aHATHS = S
o E g ®opma
2 ®
Ha3Banue pasjaesnoB u § e 5 g . % © 3 TeKyLIero
TEM 2 .| BE 2 2| £i 2 KOHTPOJIst
=" =3 o
=| £23| S£§g =8 = 3HAHUI
g = o S o= 2 =
-~ © = =
g ©z =R g“ < £ = s
-] = © [=T- ] = (<)
== = =
=EEl = F| = C
< M~ Q
2]
1. A3bik Python.Tumnst 6 2 0 0 0 4 Pemenue 3anau
JTAHHBIX.
Oco0EeHHOCTUBBOAA/BEIBO
a.
2. JInHelHbIE aNTrOPUTMBI. 8 2 0 2 0 4 Pemrenne  3amau.
OcobenHoctu JlaGopatopHas
IMOAKIOUYEHU U pabora 1
HCTIOJIb30BAHUSI MOJTYJICH.
3.Pa3BeTrBisromuecs 10 2 0 2 0 6 Pemenne 3amau.
IIPOLIECCHI. Y CIIOBHBIN JlaGopatopHas
omeparop. pabora 2
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4. [luknmyeckue 8 2 0 2 0 4 Pemenne 3amau.

anropuTmsel. OnepaTopbl JlaboparopHas

[UKJIA. pabora 3

5. Pabota co crpokamu. 10 2 0 2 0 6 Pemenne  3amau.
JlaGopaTopHas
pabora 4

6. Koptexu, ciucku 12 2 0 4 0 6 Pemennie  3amad.

CJI0Bapu, MHOXECTBA. JlaboparopHas

OJIHOMEpHbIE MaCCHBBI pabora 5

7. AByMEpHBIC MaCCHUBBI 10 2 0 2 0 6 Pemenne  3amau.
JlaGopatopHas
pabora 7

8. Pabora c aiinamu. 8 2 0 2 0 4 Pemenue 3agau.
JlaGoparopHas
paboTta 6

Htoro 72 16 0 16 0 40

4.COAEPKAHME JUCIHHNJINHBI

Tema 1. S3pik Python. Tunbl panubix. OcobeHHocTH BBOAa/BbIBoAa. CopaepikaHue
tembl.Python kak 00beKTHO-OpHMEeHTHUPOBaHHbBIN s3bIK. Tumel naHHbIX. OcoOeHHOcTH. BBOA-
BBIBO/JI BEJIMUMH pa3HbIX TUIIOB. [IpeoOpa3zoBanue TunoB. opmartHblil BBIBO.

Tema 2. JIuneiinbie an1ropuTMbl. OCO0HHOCTH NOAKJIIOYCHUS W MCIOJIb30BAHUS MOAYJIeil.
Conepxkanne TeMbl. Monynu B si3bike Python. OcoO0eHHOCTH MOJKITIOUEHUS M WCIIOJIH30BAHUS.
3HakoMCTBO ¢ MoayJsieM math.CocTaBieHe TMHEHHBIX aITOPUTMOB.

Tema 3.PaserBiasiiolumecss INpouecchl. YCJI0BHbIA  omeparop.CoaepkaHue  TEMBI.
PasperBnstomuecs npoueccsl. [IporpammHas peanu3zaiust cpecTBaMu si3bika Python.

Tema 4. Hukiauyeckune aaropurmel. Oneparopsl nukiaa.Conepxxanue teMsl. Lluknudeckne
anropuTMel. Peannsanusi IUKIOB C yCIOBHEM, ¢ NOBTOpeHHEM. Co3gaHME M HCIIOJIB30BAHUE
M0JIb30BaTENbCKUX (DYHKIINH.

Tema 5. PabGora co crpoxkamu.Conepxxanue Tembl. CTpoKOBble BenW4YHHBL. OCOOEHHOCTH
peayinzanuu U paboTbl ¢ HUMU. OCHOBHBIE METOBI PA0OTHI CO CTPOKAMHU.

Tema 6. Kopresxku, cnmcku cjioBapu, MHOxkecTBa. OnHomepHble MaccuBbl. ConepikaHue
tembl. Komnexkumu si3pika Python. Koprexwu, crimcku, crmoBapu, MHOkecTBa. OCOOEHHOCTH H
peanuzanust. OcOOeHHOCTH pabOThl C OJHOMEPHBIMU MaCCUBAMH CpeJICTBaMH si3bika Python.
Tema 7. JIBymepHble MaccuBbl. Cojepxkanue TeMbl. J[BymepHbie MaccuBbl. OCOOCHHOCTH U
peanu3aiys 00pabOTKH.

Tema 8. Padora c daiinamu.Conepxanue TeMbl. TekcToBble (aitnbl B si3b1ke Python. TIpumepst
paboThI ¢ daitnamu.

5.TEMbI IPAKTUYECKNX U CEMUHAPCKHUX 3AHSATUM

Jauub1il Bug paboTsl HE ipeaycMoTpeH YII.

6. JABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 2. Jluneiinble aaroputTmbl. OCO0EHHOCTH NOAKJIYEHUS] W HCHOJIb30BAHHUS
MoOJYyJIeil.
Jlabopamopnas paboma: «JIunetinvie npocpammoly.
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Lenb paGoTHI: MOTyYUTHh HABBIKK BBOJIUTH U BHIBOAMTH JaHHBIC, CO3/IaBaTh IEPEMEHHBIC
Y BBITIOJHATH apu(METHUECKHE OTIepaIiu.

Mertoanyeckre ykazaHusi: OOpaTUTh BHHMaHWE HA BO3MOXKHOCTH MOJKIFOUYCHUS
MaTeMaTHYeCKUX (PYHKIHUH U3 Momyss math.

Tema 3.Pa3BeTBisironiuecs mpoueccobl. Y CJIOBHbII oniepaTop.
Jlabopamopnas paboma: «Pazgemenaiowuecs npoyeccoiy.

Lenb paGoTHI: MOTYYUTHh HABBIK PabOTHI C YCIOBHBIMH OIIepaTopaMu Ha si3bike Python..
Pabota cocTouT u3 ABYX 3aJlaHHMH.

Metoauyeckie yKa3aHWsA: OOpaTHTh BHHMAaHHE HAa OCOOCHHOCTH WCIOJIH30BAHUS
YCIOBHOTO OIlepaTopa B s3bIKE.

Tema 4. Hukanyeckue aaroputmbl. OnepaTopbl HMKIIA.
Jlabopamopnas paboma: « Opeanusayusi YuKiosy.

Lenp pa®oThI: MOMYYNTHh HABBIK WCIOJIB30BAHHUS ONEPATOPOB IUKIAaHA s3bike Python.
PaGora cocraBnena u3 Tpéx 3a1aHUN.

Metoanyeckue ykazanus: OOpaTuTh BHHMaHHE Ha OCOOCHHOCTH IHMKJA C YCIOBHEM.
Y aenuTh BHUMaHUE U3y4EHHUIO MOy random.

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

Lenb paboThl: U3YyYUTH BO3MOXKHOCTH si3bIka Python muist paboThl co cTpokamu.

Metoanyeckue yKa3aHus: U3Yy4UTb METOJIbl JJsl pabOThl CO CTPOKOBBIMHU BEIMYUHAMHU,
HCIIOJIb30BaHUE CPE30B.

Tema 6. Kopre:xn, cnuckm c10Bapu, MHOKecTBa. OTHOMEpHbIE MACCHBBI.
Jlabopamopnas paboma ons evinonenus na Python: « O0nomeprnvie maccuswvi .

Ilenp paboTHI: 1OaTh CTyJEHTaM TMPAKTUYECKUH HABBIK B HAMHCAHUM MPOTPAMM
00pabOTKH OJHOMEpPHBIX MAaCCHBOB: IIOMCK MaKCHMYMOB W MHHHUMYMOB, COPTHPOBKa
cpeactsamu Python.

MeTtoanyeckie yKa3aHHs: BBITOJHUTH 3ajaHue 0e3 WCIIONb30BaHMs MOIYJEH numpy,
array, oOpaTUTh BHUMaHHE Ha UCTIOIb30BaHuUE JIAMO1a-)yHKIIHIA.

Tema 7. /IByMepHbI¢ MaCCHBBI.
Jlabopamopnas paboma 011 évinonnenus Ha Python:«/[gymepHvle maccusvl u yHKyUUY.

Henp pabGoThl: maTh CTyOeHTaM NPAKTUYECKW HAaBBHIK B HANHCAHUH TPOTPaMM
00pabOTKHUIBYMEPHBIX MAaCCUBOB C UCIOJIb30BAHNUEM (PYHKIIUI.

Metoanyeckie yKazaHUs: OOpaTHUTh BHUMaHHE Ha OCOOCHHOCTH WHHIIMAIH3AIHA
MacCHBa C IIOMOIIbIO BIIOKEHHBIX CIIMCKOB. BO3MOXKHO HCIIONB30BaTh (PYHKIIMHM MOJIYJISl numpy.
Tema 8. PaGora ¢ daitaamu.

Jlabopamopnas paboma 0na evinonnenus Ha Python:«Datinvly.

Henp paboThl: OaTh CTyIeHTaM MPAKTHYECKWH HABBIK B HAIMCAHUHM ITIPOTPAMM, B
KOTOPBIX BBIMOJIHAIOTCS ONEPAIH ¢ TEKCTOBBIMU (aillaMu — YTeHHE, 3aIHCh.

Metoanyeckie ykazaHusi: OoOpaTWTh BHHUMAaHWE Ha YKa3aHWe NyTH K (aiimam, ¢
KOTOPBIMH MIPEJICTOUT paboTaTh.

7.TEMATHUKA KYPCOBBIX, KOHTPOJIBHBIX PABOT, PE®@EPATOB
Jlannslit Bug paboTel He peaycmoTper YII.

8. IIEPEYEHD BOITPOCOB K 3AYETY

1. TlepemenHsie u 6a30BbIC TUIIBI TAaHHBIX si3bIKa Python.
2. Apudmernueckue onepauuu. OnepaTop NprucBauBaHUsI.
3. Bgoa/BeiBon. OcobenHocTu peanu3anuu. @opMaTHBIN BBIBOI.
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10. OcHoBHBIE (QyHKLUU AJ1s1 paOOTHI CO CTPOKAMHU.
11. Komnekuuu si3bika Python. Criucku. OcoGeHHOCTH paboThI CO CITUCKAMMU.

12. Konnekuuu sa3sika Python. Muoxectsa. [Ipumepsl paboThl ¢ MHOXKECTBaAMH.
13. Komnekuuu si3pika Python. CnoBapu. [Ipumepsi.
14. Konnexuuu sa3bika Python. Koptexu. IIpumeps! ncnonb3oBanus.

15. Maccusl. Crioco6s1 3a1anust 1 00paboTku MaccuBoB B Python.

16. TexcroBsie aiinbl. OCHOBHbBIE (PYHKITHH.

OcoOeHHOCTH TTOAKITIOUEHHS U MCTIONIb30BaHMsI Moy ieit B Python.
Omnepanuy OTHOIICHUS U JIOTUYECKUE OTIePaIlHH.
VYcnoBublit onepatop. OCOOEHHOCTH UCTIONB30BAHUS

L{uKIIBI ¢ yCTIOBUEM M 3aJJaHHBIM YUCIIOM MOBTOpeHuil. Peann3anus uukios B Python.
. O®Oynkuuu B s3b1ke Python. Co3nanne monp30BaTenbCcKuX (PYHKITUH U MOJTYJICH.

. Ctpoxu u cumBoIbI B s13bike Python, criocoObl 3a1anus 1 BEIBOJA CTPOKHU.

10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOLIIUXCA

dopma 00yueHus:0uHas

Ha3Banue pasaesnoB Buna Oo6bem Dopma KOHTPOJIS
U TeM CaMOCTOSITeIbHOM B
padoTbl yacax

Tema 1.53p1k Python. Tumnsr | [IpopaboTka yueOHOTO 4 [IpoBepka nqomaninero

JTAaHHBIX. Oco0eHHOCTH | MaTepHana, peleHne 3aJ1aHus, 3a4eT.

BBOJIa/BBIBO/IA. 3aj1a4, MOJATOTOBKA K
c/aye 3ayera.

Tewma 2.JIuneitapie anropuTtmsl. | [IpopaboTka yuedHOTO 4 IIpoBepka nqomarninero

OcoOeHHOCTH  TOJKIIIOYEHUS | MaTepuana, peleHue 3aJlaHus, IpoBEpKa

UUCIIONIB30BaHUS MOy IEH. 3aja4, MOATOTOBKA K nabopaTopHOil paboTHI,
caye J1abopaTopHOU 3auer.
paboThl, TOJATOTOBKA K
c/aye 3ayera.

Tema3.Pa3BeTBistomuecs [TpopaboTka yueOHOTO 6 IIpoBepka qomarniHero

MIPOLECCHI. VYcIiloBHBIN | MaTepHaa, peleHue 3aJaHus, MPOBEpKa

orepaTop. 3aJa4, MOATOTOBKA K nabopaTopHOil paboTHI,
caye J1abopaTopHOU 3auer.
paboThl, TOJATOTOBKA K
c/aye 3ayera.

4. [JTuKIM4YECKHUE aIrOPUTMBI. [TpopaboTka yueOHOTO 4 IIpoBepka nqomarninero

Omneparops! UKIIA. MaTepuaia, peeHmue 3aJlaHus, IpoBEpKa
3aJa4, MOATOTOBKA K nabopaTopHOil paboTHI,
caye J1abopaTopHOU 3auer.
paboThl, TOATOTOBKA K
c/aye 3a4era.

5. PabGora co cTpokamu. ITpopaboTka yyeOHOTO 6 IIpoBepka nqomairHero
MaTepuana, pereHmue 3a/laHusl, MpoBepKa
3a]1a4, MOATOTOBKA K nabopaTopHOi paboThI,
ciaye J1abopaTopHO 3ayer.
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Ha3Banue pa3nenoB Bun Oo0bem ®opma KOHTPOJIS
H TeM CaMOCTOATEILHOM B
padoThI yacax
paboThI, TOJTOTOBKA K
c/laue 3ayera.

6. Koprexwu, criucku cioBapu, | [Ipopaborka yaeGHOTO 6 [IpoBepka nomamHero

MHOkecTBa. OTHOMEpPHbIE MaTepuana, pereHmue 3a/laHusl, MpoBepKa

MaCCHBBI 3aja4, MOATOTOBKA K nabopaTopHOii paboThI,
ciaue J1abopaTopHOU 3auer.
paboThI, TOJITOTOBKA K
c/aue 3ayera.

7. AByMEpHBIC MaCCHUBBI [IpopaboTka yueOHOTO 6 [IpoBepka qomarnraero
MaTepuana, pereHmue 3a/laHusl, MPOBEpKa
3a/1a4, TOATOTOBKA K nabopaTopHOM pabOTHI,
craye j1a0opaTopHOii 3auer.
paboThI, MOJITOTOBKA K
caye 3a4era.

8. Pabota ¢ daitmamu. [IpopaboTka yueOHOTO 4 [IpoBepka qomarnrHero
MaTepuana, pereHmue 3a/laHusl, MPOBEpKa
3aja4, MOAr0TOBKA K nabopaTopHOil paboThI,
craye j1a0opaTopHOii 3auer.
paboThI, MOJITOTOBKA K
c/aue 3a4era.

dopma 00yUueHUs: OUYHO-3a0UHAS
HasBanmue pasneiioB Bun Oo0bem dDopMa KOHTPOJIA
U TeM CaMoOCTOSITeIbHOM B
padoTbI yacax

Tema 1.53p1k Python. Twumnsr | [IpopaboTka yuedHOTO 6 IIpoBepka nqomarninero

JTAaHHBIX. Oco0eHHOCTH | MaTepHala, peleHne 3aJ1aHus, 3a4eT.

BBOJIa/BBIBO/IA. 3aJ1a4, MOJArOTOBKA K
c/aue 3a4era.

Tewma 2.JIuneitapie anropuTtmsl. | [IpopaboTka yuedHOTO 8 IIpoBepka qomarniHero

Oco0OeHHOCTH MOAKIIIOUEHUSI U | MaTepuaa, peleHue 3aJlaHus, IpoBEpKa

UCIIOJIb30BaHUS MOJTyJIEH. 3aJ1a4, MOATOTOBKA K nabopaTopHOil paboTHI,
caye J1abopaTopHOU 3auer.
paboThl, TOATOTOBKA K
c/aye 3ayera.

Tema3.Pa3peTBistomuecs [TpopaboTka yueOHOTO 8 [IpoBepka nomamsero

MPOLIECCHL. Y cnoBHEIN

oreparop.

Marcpuraia, peuICHueC
3aJa4d, 10AroToBKa K

3aJjaHus, IPOBEpPKa
nabopaTopHOil paboTHI,
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Ha3Banue pa3nenoB Bun Oo0bem ®opma KOHTPOJIS
H TeM CaMOCTOATEILHOM B
padoThI yacax
crave 1abopaTopHOi 3a4er.
paboThl, TOJATOTOBKA K
crade 3a4era.

4. [JTuKIM4ECKHUE alrOPUTMBI. [IpopaboTka yueOHOTO 8 [IpoBepka nqomaninero

Omneparopsl HUKIIA. MaTepuaia, peleHue 3a/laHus, IpoBEpKa
3a/1a4, NOATOTOBKA K nabopaTtopHOil paboTHI,
crave 1abopaTopHOi 3a4er.
paboThl, TOJATOTOBKA K
crade 3a4era.

5. Pabota co cTpokamu. ITpopaboTka yyeOHOTrO 8 IIpoBepka nqomaiHero
Marepuania, peueHue 3aJlaHus, MpoBepKa
3a/1a4, IOJATOTOBKA K n1abopaTopHOil paboTHI,
caye J1abopaTopHOM 3a4er.
paboThl, TOJATOTOBKA K
crade 3a4era.

6. Koptexu, ciucku cinosapu, | IIpopaboTka yue6HOrO 8 IIpoBepka nomamrHero

MHoOkecTBa. OTHOMEpHbIE MaTepuaia, peleHmue 3aJlaHus, MpoBepKa

MaCCHBBI 3a/1a4, IOJAOTOBKA K n1abopaTopHOil paboTHI,
caye J1abopaTopHOM 3a4er.
paboThI, TOJTOTOBKA K
caade 3a4era.

7. IByMepHBIE MacCCUBBI [TpopaboTka yueOHOTO 8 [IpoBepka nomamHero
Marepuania, peueHue 3aJlaHusl, MpoBepKa
3a/1a4, IOJITOTOBKA K n1abopaTopHOil paboTHI,
caue J1abopaTopHOM 3a4er.
paboThI, TOJTOTOBKA K
caade 3a4era.

8. Pabora ¢ daiinamu. [TpopaboTka yueOHOTO 6 [IpoBepka qomarinero
Marepuana, peueHue 3aJlaHusl, MpoBepKa
3a/1a4, IOJITOTOBKA K n1abopaTopHOit paboTHI,
caye J1abopaTopHOM 3a4er.
paboThI, TOJTOTOBKA K
caade 3a4era.

®dopma 00yueHus: 3a09Has
Ha3Banmue pa3neson Bun O6bem ®dopma KOHTPOJIS
U TeM CaMOCTOSITEILHOM B
padoTbI yacax
Tema 1.53pik Python. Tumsr | [IpopaboTka yueOHOTO 8 [IpoBepka nomamsero

JIAHHBIX. Oco0eHHOCTH

BBOJA/BBIBOJA.

Marcpuraia, peuICHueC
3aJa4d, 10AroToBKa K
cJadye 3a4dcTa.

3aIaHusl, 3a9€T.
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Ha3Banue pa3nenoB Bun O6bem ®opma KOHTPOJIS
H TeM CaMOCTOSITE/IbHOM B
padoThI yacax

Tema 2.JIunelinsie anroputMmsl. | [IpopaboTka yueGHOTO 8 [IpoBepka qomairHero

Oco0OeHHOCTH MOAKIIIOUEHHUSI U | MaTepuaa, peleHue 3a/laHusl, MpoBepKa

UCTIOJIb30BaHUS MOYJICH. 3aja4, MOATOTOBKA K nabopaTopHOii paboTHI,
ciaue J1abopaTopHOU 3auer.
paboThI, TOJTOTOBKA K
c/laue 3ayera.

Tema3.PazpeTBistomuecs [TpopaboTka yueOHOTO 8 [IpoBepka nomamHero

MPOLIECCHI. VYcloBHBIN | MaTepualia, pelieHue 3a/laHusl, MpoBepKa

oreparop. 3aja4, MOATOTOBKA K nabopaTopHOii paboThI,
ciaue J1abopaTopHOU 3auer.
paboThI, TOJITOTOBKA K
c/aue 3ayera.

4. lluknudyeckue aaropuTMBI. [IpopaboTka yueOHOTO 8 [IpoBepka nomamHero

Omnepatopsl MUKIIA. MaTepuana, pereHmue 3a/laHusl, MpoBepKa
3aJ1a4, MOJATOTOBKA K n1abopaTopHOit paboTHI,
caue J1abopaTopHOU 3auer.
paboThI, TOJTOTOBKA K
c/aue 3ayera.

5. Pabota co cTpokamu. [IpopaboTka yueOHOTO 8 [IpoBepka qomarnrHero
MaTepuana, pereHmue 3a/laHusl, MPOBEpKa
3aJ1a4, MOJArOTOBKA K nabopaTtopHOil paboTHI,
craye j1abopaTopHOii 3ayer.
paboThI, TOJITOTOBKA K
claye 3ayera.

6. Koprexwu, cniucku cinoBapu, | [IpopaboTka yaedbHOTO 8 [IpoBepka qomamniHero

MHOXkecTBa. OJTHOMEpHbIE MaTepuana, pereHmue 3a/laHusl, MPOBEpKa

MacCCHBBI 3aJ1a4, MOJArOTOBKA K nabopaTtopHOil paboTHI,
craye j1abopaTopHOii 3ayer.
paboThI, TOJITOTOBKA K
claye 3ayera.

7. IByMepHBIC MaCCHUBBI [IpopaboTka yueOHOTO 8 [IpoBepka qomanraero
MaTepuana, pereHmue 3a/laHusl, MPOBEpKa
3a/1a4, TOATOTOBKA K nabopaTopHOU pabOTHI,
craye j1abopaTopHOi 3ayer.
paboThI, TOJITOTOBKA K
claye 3ayera.

8. Pabora ¢ daitmamu. [IpopaboTka yueOHOTO 8 [IpoBepka qomarnrHero

MaTepuana, pereHmue
3a/1a4, MOArOTOBKA K
craye J1abopaTopHOi
paboThI, TOJITOTOBKA K
caade 3avera.

3a/laHusl, MPOBEpKa
nabopaTopHOU pabOTHI,
3auer.
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11. VY4EBHO-METOJNYECKOE U WH®OPMAIIMOHHOE OBECIMEYEHUE
JUCHUTIIMHBI

a) CnucoK peKoMeHAyeMoil JTuTepaTypsbl
OCHOBHAasI

1. 3narononbckuit J[.M., OcHOBBI mporpaMMupoBaHus Ha s3bike Python: yuyeOHuk /
3narononbekuit . M. - M. : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexxum noctyma: http:// www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®epopos, M. 1O. IlporpammupoBanue Ha si3bIke BBICOKOTOo ypoBHs Python : yueGHOe

nocodue mis By3oB/ [I. FO. ®egopoB. — 5-¢ wm3m., mepepab. um mom. — Mocksa :
N3znarensctBo HOpaiit, 2023. — 227 ¢. — (Bricuiee ob6pazoBanue). — ISBN 978-5-534-
17323-9. — Texcr : anextponnsiid // ObpazoBarenbhas miatdopma HOpaiit [caitT]. —

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

AOIMOJIHUTECJIbHAA

1. Jlygano Pamanvo, Python. K Bepmmnam mactepctBa/ Jlyyano Pamanso - M. : IMK
[Ipecc, 2016. - 768 c. - ISBN 978-5-97060-384-0 - Pexum pocryna:
http://www.studentlibrary.ru/book/ISBN9785970603840.html

2. Makkunnu Y., Python n ananu3 nanueix / ¥Yac Makkunnu - M. : JIMK Ilpecc, 2015. -
482 C. - ISBN 978-5-97060-315-4 - Pexum JOCTyna:
http://www.studentlibrary.ru/book/ISBN9785970603154.html

yueOHo-MeToan4eckas (paspadorannas HIIP, peanusyrommuvu OIIOII BO)

1. Meroauueckue ykazaHus JUIsl CaMOCTOSITEIbHOW pabOThl CTYAEHTOB MO HUCHUIUIMHE
«OcHOBBI TporpamMmupoBanusi Ha Python» ans cTyaeHTOB Bcex HampaBleHHH |
crenuansHocTeit He UT mpodus / U. A. Tlepuesa, FO. I'. CaBunos, M. A. CaHHHUKOB. -
VapsHoBck (Ynl'V, 2022. - 69 c. - HeonybnukoBanuwii pecypc. - URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/15009

CormacoBaHo:
_ Cruermanuct Beaymuit OOTIT / Bo6pora H.A. / %AZ
JI0JDKHOCTB COTPY/IHUKA HAyYHOH OHOIHOTEKH [)5(6] HOJII'IHC,B/" Aara

0)IIporpamMHoe o0ecrieyeHue

Jns  oOpaszoBaTtenbHOTO TMporecca CTYACHTY HeoOxomuMo pabouee Mecto ¢ [IK ¢
YCTAHOBJICHHBIM CJIEIYIOIIMM TPOrpaMMHBIM obOecrieueHueM: onepanuonHas cpega OC
Windows/Linux; MS Office cuctemsl mporpamMMupoBanust Ha si3bike, Python3.

B) [Ipodeccuonanbubie 6a3pl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBI

1. D1eKTPOHHO-0UOJINOTEYHbIE CHCTEMBbI:

1.1. ITudporoit ob6pazoBatenbubiii pecypc [PRsmart : anmekTponHO-OubIMOTEUHASI cCUCTEMA :
caiit / OOO Komnanus «Ai [Tu Ap Meauay. - Capatos, [2023]. — URL: http://www.iprbookshop.ru.
— PexxuM poctyna: juist 3aperucTpup. noJjib3oBaTenel. - TeKCT : 3JIeKTPOHHBIN.

1.2. O6pasoatensHas miathopma FOPAWT : oGpasoBaTenbHBIH pecypc, SIeKTpOHHAs
oubamoTeka : caiit / OO0 DnektponHoe M3maTenbetBo «FOPAWTY. — Mocksa, [2023]. - URL:
https://urait.ru. — Pexxum moctyna: mis 3aperucTpup. MoJb30BaTeNeh. - TEKCT : 3JIeKTPOHHBIN.

1.3. baza maHHBIX «DnekTpoHHas Oubmmoreka texHmueckoro BY3a (OBC «KoncympTant
CTYACHTa») : SJEKTpOHHO-OMOmmoTeynas cucrema : calt / OOO «llonurexpecype». — MockBa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctyna: aisi 3aperucTpup.
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0JIb30BaTENEN. — TEKCT : 3JEKTPOHHBIN.

1.4. KoHcynbpTaHT Bpada. DJIEKTpOHHAS MEAWIIMHCKAs OMONMOTeKa : 0a3a JaHHBIX : CAWT /
OO0 «Bepicmas mikona opraHu3al ©W  YIOpaBieHUs  3ApaBooxpaHeHHeM-KOoMIIeKCHbII
MEIMIIMHCKUH KOoHcanTuHI». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JOCTYTIA: JUTSL 3aPETUCTPHP. MOJIb30BaTeseid. — TeKCT : 3JeKTPOHHBIH.

1.5. Bonpmas mMenuiuHCKas OMONIMOTEKA : DIEKTPOHHO-OMOIMOTEYHast cuCTema : CalT /
00O «bykan». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pexxum moctymna:
JUIs1 3apETUCTPUP. MOJIb30BaTenei. — TEeKCT : AJeKTPOHHBIN.

1.6. OBC Jlans : sanekrponHo-OnbmoTeynas cucrema : cat / OO0 OBC «Jlauby. — CaHKT-
[TeTepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum pocrtyma: s 3apeructpup.
N0JIb30BaTeNEN. — TEKCT : AJEKTPOHHBIN.

1.7. ObC Znanium.com : 3JeKTpOHHO-OMOMHOTeuHass cuctema : cat / OOO «3HaHUym». -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum moctyna : 1uist 3aperucTpup. TMoIb30BaTeleH.
- TeKcT : AIeKTPOHHBIH.

2. Kouncyastanrlliaoc [DnexkTpoHHBIH pecypc]: cnpaBouyHas mpaBoBas cucrtema. / OO0
«Koncynbrant Ilmtoc» - Dnektpon. naH. - Mocksa : Koncynsrantllintoc, [2023].

3. ba3bl TaHHBIX NEPUOANYECKUX U3TAHUI:

3.1. eLIBRARY.RU: nayunas snextpoHHas OubOnuoreka : caidlt / OOO «Hayuynas
OnexrponHas bubmmoteka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pesxum gocrtyma : mis
aBTOpU3. NOJb30BaTeNel. — TEKCT : ANEeKTPOHHBII

3.2. DnektponHas Oubnmoreka «M3marensckoro nmoma «['pebennukoB» (Grebinnikon) :
anekTpoHHas oudmmoreka / OO0 U] «I'pedbennnkoBy». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexxmm pgoctyma : i aBTOpH3. TMOJIb30BaTeneid. — TekcT
3JIEKTPOHHBIM.

4. PDenepanbHas rocyaapcTrBeHHas uHpopMauuoHHasi cucrtemMa «HanuonanbHas
3JIeKTPOHHAsA OuOIMoOTeKa» : AneKTpoHHas Oubmanoreka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H36.pd. — Pexum noctyma : ans noijb3oBareneil HayyHoM OuOnmuoreku. — Tekcr :
3JIEKTPOHHBIM.

5. Poccwuiickoe obOpasoBanue : denepanpHbiii optan / yupeaurenb OIAY «DULTO». —
URL: http://www.edu.ru. — TekcT : 31€KTpOHHBIH.

6. JdnexTponnasi oubauoreynasi cucrema Yal'yV : monyns «DneKTpoHHAs OHOIHOTEKa»
ABUC Mera-ITPO / OO0 «Jlara Dxcmpece». — URL: http:/lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYTIA : JUIS TTOJIb30BaTeN e HaydYHOU OMOIMOTEKH. — TEKCT : 3JICKTPOHHBIN.

CoracoBaHo: (7). /7
_ Wuxenep Benynmii  /  Ilypenko 1O.B. / /"1_,.-,/41/& 7 /
JlomkHocTh cotpyaunka YUTT [)5(6] Gnonnncb nara

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAACHUITIJINHDBI:

Ayauropuu IJis BBITIOTHEHHS Ja0OPaTOPHBIX pabOT M MPAKTUKYMOB, IJISl MPOBEACHUS
TEKYIIEro KOHTPOJISI ¥ POMEKYTOYHOM aTTeCTaIlUH.

AyIUTOpUM YKOMILUIEKTOBAHBI CIEIUATH3UPOBAHHON MeOenblo, y4eOHOW JTOCKOM.
[Tomemenust uIsi  CaMOCTOSTENbHONH pPabOThI OCHAIlICHbl KOMITBIOTEPHON TEXHHUKOH C
BO3MOXXHOCTBIO TOJKIIOYeHHs K ceTu «VHTepHeT» u obecreyeHneM AO0CTyma K AJICKTPOHHON
nH()pOMAITMOHHO-00pa30BaTEIBPHON Cpefie, SIEKTPOHHO-OMOnmmoTreuHo cucreme. IlepedyeHn
000pyOBaHUs, HCIIOJIB3YEeMOTO B Y4YeOHOM IIpOIlecCe, YKA3hIBAETCS B COOTBETCTBHH CO
CBEJICHUSIMH O MaTepUalbHO-TEXHUYECKOM OOECIEeUEHUU M OCHAIIEHHOCTH 00pa3oBaTEIbHOIO
mpolecca, pa3MelleHHbIMH Ha odunuansHoM caiite Yal'V B pasgene «Csenenus 00
00pa30BaTeNbHOM OpraHu3alum.
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13. CIIEHMAJIBHBIE YCJIOBUS [JIsI OBYYAKOIIUXCA C
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbS
B cnyyae HeoOXoauUMOCTH, OOyYalOLIIUMCS M3 4YMCIa JIML C OrPAaHUYEHHBIMU
BO3MOXHOCTSAMU 3J0pPOBbA (HO 3asBJIICHUIO 06yqa}0merocs[) MOTYT mpeajlararbCi OAHU U3
CIEAYIOUIMX BapUaHTOB BOCHPUATHS HMHGOPMAIMM C YYETOM HUX HHAMBHUIYaJbHbBIX
ncuXo(U3nIeCcKUX 0COOEHHOCTEM:

— JUIS JIML ¢ HApYIICHUSAMU 3pEHUS: B Ie4aTHOU (hopMe yBeTHMUEHHBIM HIpU(TOM; B hopme
AIIEKTPOHHOTO JIOKyMeHTa; B (Gopme ayauodaiina (mepeBos yueOHBIX MaTepuaioB B
aynuodopMmat); B nedyatHoW ¢opme Ha s3bike bpailns; uMHIUBHIyalbHBbIE KOHCYJIBTALUU C
IMPUBJICYCHUCM TI/I(i)JIOC}/p)IOHepeBOI[‘II/IKa; WHIAWBUAYAJIBHBIC 3aaHUA U KOHCYJIbTalllH,

— 78 JUIl C HAapyUIeHWsSMHU CclyxXa: B Ie4aTHOH ¢opme; B (opMe 3JIEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHAJIbI C CY6TI/ITpaMI/I; HHIAWBUAYAJIbHBIC KOHCYJIbTAllUN C IIPUBJICUCHUEM
CYp/IONepEeBOIUMKA; HHANBUIYAIbHbIE 3aJaHUS U KOHCYJIbTALINY;

— JUId JUI C HapyLIEHUSIMHU OIIOPHO-/IBUraTeNIbHOTO amrmapaTa: B IedaTHol Qopme; B
dopMe HIEKTPOHHOIO [JOKyMeHTa; B (opMme aynuodaiina; HHIMBUAyAIbHBIE 3aJaHUS U
KOHCYJIbTAalluH,

B ciryyae HE00X0IMMOCTH UCIIOJIb30BaHUs B yueOHOM npouecce
YaCTUYHO/UCKIIOYNTEILHO AUCTAaHIITMOHHBIX O6pa3OBaTeJ'II>HI)IX TCXHOJ’IOFHfI,OpF&HPI?;&HH?I
pabotsl [IIIC ¢ obyuaronumuca ¢ OB3 u nHBanugamu npeaycMaTpuBaeTcs B 3JIEKTPOHHOM
MH(GOPMaLlMOHHO-00PAa30BaTEIbHON Cpelie ¢ YYETOM MX HMHIUBUAYAJIbHBIX MCUXO(DU3MUECKHUX
0c0OeHHOCTEH.
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