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1. IEJHU U 3AJAYUN OCBOEHUSA ANCHUIIJINHBI:
B mucrnumuivHe n3ydaroTcs OCHOBHbIE IPUHIUIIBI PA0OTHI C 00bEKTHO-OPUEHTUPOBAHHBIM
SI3BIKOM  TIporpaMMupoBanust Python, OuOIMOTEKHM CTaHAAPTHBIX MOJIYJICH S3bIKa, METOJIBI
MIPOrpaMMHUPOBAHUS U OTJIAJKH MPUIIOKEHUM, IPUTOJHBIX ISl IPUMEHEHHUS.

Heab mucuumianHbl - (OPMHPOBAHHE y CTYAEHTOB HABBIKOB, COOTBETCTBYIOIIMX BHUAAM
npo¢eCCHOHATIBHON J1€ATEIbHOCTH, HEOOXOAUMBIX JJIsl pelleHUs NMpo(ecCHOHAIBHBIX 3a/1ad C
UCIIOJIb30BAHUEM SI3bIKA TIpOrpamMMupoBanus Python.

3agaya JUCHUIUIMHBI — NOPUOOpETEHUE CTYACHTaMHU HEOOXOIUMBIX 3HaHUH O 0a30BbIX
KOHIENIUAX TporpamMmmupoBanus Ha Python, o0macTsx ero mpuMEHUMOCTH, KOHCTPYKIIHSIX
sa3bika Python u TexHosnoruu pazpabotku mporpamm Ha Python.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII:

Jucnumanaa «OCHOBBI MporpaMMupoBaHus Ha Python» oTHocuTcs K OJOKY AMCIMIUIAH
0a30Boil "acTH 00s3aTENBHBIX IUCHUIUIMH mporpammbl OakamaBpuara (b1.0.12) OcHoBHOIA
npodeCcCHOHAIBHON 00pa30BaTeIbHOM MporpaMMBI 1o HarnpasieHuo 53.03.05 duprmxupoBaHue
(ypoBeHb OakanaBpuarta).

JucuumnuHa GopMuUpyeT MpaKkTUUYECKHe HaBBIKM MCIOJIb30BAaHUS B MPOQecCHOHAIBHON
JESITEIbHOCTH COBPEMEHHBIX KOHUENIUI U METO/10B IPOrPaMMUPOBAHUS.

3. TIEPEYEHbB INIAHUPYEMBIX PE3YJIBTATOB OBYUEHUS 11O
NUCHUILIMHE, COOTHECEHHBIX C INIAHUPYEMbBIMH
PE3YJBbTATAMHU OCBOEHUS OCHOBHOM
MPO®ECCHOHAJBHOM OBPA3OBATEJIBHOM [TPOT'PAMMBI

Kon u HammeHoBaHue ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4YCHHS 110
peau3yemMoii KOMIeTeHIIUH AUCHHUILINHE (MO/YJ/II0), COOTHECEHHBIX C HHANKATOPAMH
JOCTHKeHHSI KOMIIeTEeHI N

OK-1 N-1uxl

Cnocoben WCIIOJIb30BaTh | 3HAETMETO/bl MPUMEHEHHUS! CKBO3HBIX IH(POBBIX TEXHOJIOTHH,
WHHOBAIIMOHHBIE MPOJYKTHIM | METOJBl M TEXHOJOTHUH CcOOpa,CTPYKTYpUPOBAHMS, aHaIN3a
TEXHOJIOTHH, AaHAJIM3UPOBATH | JAHHBIX  JUISI  TOCTPOEHUS  HOBBIXOPTaHW3ALMOHHBIX U
JTaHHBIE U NIPUMEHATH METOBI | YIIPABIEHYECKUX MOJENEH, IPOTYKTOBH CEPBHUCOB
ucKkyccTBeHHoro uHTemekra | M-1. 1okl

3HAaETOCHOBHBIE CKBO3HbIE TEXHOJIOTHUHU (HOBBIE
MPOM3BOACTBEHHBIE  TEXHOJIOTMH;  HEUPOTEXHOJIOTMH U
HMCKYCCTBEHHBIM WHTEJUICKT; TEXHOJIOTUU OECIPOBOIHOM CBSI3U;
KOMIIOHEHTBI ~POOOTOTEXHHKH U CEHCOPUKA; KBAaHTOBBIE
TEXHOJIOTHH; CHUCTEMBI PACIPEACICHHOTO PEECTpa; TEXHOJIOTUU
BUPTYaAJIbHOW U JOTIOJTHEHHOM pEearbHOCTH)

NJ1-21k1
YmMmeern ciyvae BBIOOpA MEXIY
MepPCIEKTUBHBIMUMHHOBAITHOHHBIMU u yCTapeBIINMHI

MOAXOJaMU JIETKO BBIOMPATh HOBBIE HIEHM W METOIbI U
NpEANPUHUMATh KOHKPETHBICACHCTBUS 111 TEHEpauud |
peanu3auMy HWHHOBALlMOHHBIX HJEWM  MOAXOJOB, YMETH
aHaJM3UPOBATh, CAHTE3UPOBATh M OIEHWBATH HH(POPMAITHIOIIS
MPUHSTHUS PELIEHUN U peAIU3alUi CBOUX JIEHCTBUI

N1-2.1 uxl

YMeeTHaxoIUTh KpEaTUBHbIE CII0COOBI peLeHus
MpoOJIEMBI,AHATM3UPOBATh HMX IUIFOCKI M MHHYCHI, PHUCKH,




BBIOMPATh ONTHMAIBHOE PEIICHNE

N-2.2 ukl

YMeeTpaciio3HaBaTh HEMPOIYKTHBHBIE MEHTAJIbHBIE MOICTH U
CTEpPEOTHUIIBl U OTKA3bIBATHCS OT HUX

NJI-3 nxl

Brnaneer HaBbIKaMu U3MEHEHHS PEUICHUN MPU HAJIMYUU HOBBIX
apryMEHTOB  WIM  IPOHM3OLICAMNXU3MEHEHUH,  BIIAJETh
TEXHOJIOTUSIMU ~ yIIPABJICHHUS TIOJIHBIM JKU3HEHHBIM LIUKIOM
JTAHHBIX

NJ1-3.1 uxl

BrageerTexHONOTMSIMA TPUHATHS PELICHHH, OCHOBAaHHBIX Ha
JMaHHBIX (KyJbTypa M JTHKA TNPHHATUS PEIICHUA Ha OCHOBE
JAHHBIX; BCTpAaUBaHUE MpoIecca MPUHATHS PEIICHNI Ha OCHOBE
JaHHBIX B  OW3HEC-TPOIIECCHl  OpPraHU3allM;  CHCTEMBI
ABTOMATHUYECKOTO NPUHATHS pPELICHUH, BKIIIOYas CHCTEMBI
HCKYCCTBEHHOI'O MHTEIIJIEKTA)

NJ1-3.2 uxl

Bnasneer metonukamu obecriedeHust 0€300aCHOCTH JIaHHBIX
oK -2 NI-1uk2
Criocoben pa3pabarbiBaTh | 3HaE€T OCHOBHBIC MTOHATHS SI3bIKA MTporpaMmupoBanus Python,

nporpamMmbl Ha si3bike Python
JUISL UCTIOJIb30BaHUsI B cdepe

METO/bI OIIMCAHUS CTPYKTYP AAHHBIX M KJIACChI 3a/1a4,
dopMynupyeMbIX U pettaeMbix Ha Python

cBoeH npodeccuoHanpHoM | MJI-211x2
JeSITEIIbBHOCTH Ymeer pa3pabaTeiBaTh IporpaMMsbl Ha si3bike Python,
MPUMEHSTh U3YYEHHBIE METOBI U CTPYKTYPBI JaHHBIX B
COOTBETCTBUU C TEXHOJIOTUEHN pa3pabOTKU IIPOrpaMm
NJ1-31x2
BrnaneerHaBbikamMu  pa3pabOTKH, OTIAJAKH M TECTHPOBAHUS
nporpamMM Ha si3eike Python s ucnonszoBanus B cdepe cBoeit
poECCHOHAIBHON e TEITHHOCTH
4. OBLIAA TPYTOEMKOCTDH JUCIUIIJINHBI
4.1. O6beM TUCHMIINHBI B 3a49€THBIX eIHHUIAX (BCero) 2
4.2. O0beM JUCHUILIMHBI 10 BUAAM y4eOHO#H padoTsl (B yacax)
KoanuecTBo yacoB (hopmaoGyueHus)
Bup yueoHoii padoTbi SELL
Bcero no B 1.4. mo cemecTpam
IVIAHY 4
KonraktHas paboTa oOydarommxcs ¢ 32 32
npenogasaresieM B cOOTBETCTBUM ¢ YII
AyIUTOpPHBIE 3aHITHSL:
e JIEKIIUU 16 16/16
® CEeMUHaphl U MPAKTUYCCKUE 3aHATHUS --- ---
e J1a0opaTOpHBIC pabOThI, TPAKTHKYMBI 16 16/16
CamocTosTeapHas pabora 40 40
dopma TEeKyIIEero KOHTPOJIs 3HAaHUW U Brinosninenue
KOHTPOJIS 1a00paTOPHBIX 3a/laHuH,
CaMOCTOSITENIbHOW PabOThI: TECTUPOBAHUE, pelieHne 3a1a4
KOHTp.paboTa, KOJJIOKBUYM, pedepar u ap.(He
MeHee 2 BUOB)




KosmuecTBo yacoB (popmMaodyueHus)
Bup y4yeoHoii padoThl gfHas
Bcero no B 1.4. mo cemecTpam
IUIAHY 4

KypcoBas pabora ---

Bunpl npomexxyTouHoii aTTecTanuu (3K3aMeH, 3a4eT

3a4er)

Bcero yacoB no aucuunianie 72 72

B ciyyae HEOOXOAMMOCTH WCIOJB30BaHUS B Yy4eOHOM MpOIEcCe YaCTUYHO/MCKITIOYUTEIHHO
JTUCTAHIIMOHHBIX 00pa30BaTEIBHBIX TEXHOJIOTUNA B TaOlMIEe Yepe3 CJeml YKa3bIBaeTcs
KosimdecTBO yacoB padotel JIJIC ¢ o0yvaromumucs Ut IPOBECHHS 3aHITUH B JUCTAHIIHOHHOM
dbopMaTe ¢ MPUMEHEHHEM IJICKTPOHHOTO O0YUICHHUS.

4.3. Conepmafme JAUCHHUIIIMHBI. Pacrlpe):le.nenne YacCoB IO TEMaM U BHJI1aM y‘leﬁHOﬁ

padoThI:
®opma 00yueHHUs]  ouyHas
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1. SA3bik Python.Tunsl 6 2 0 0 0 4 Pemenue 3anau
JTAHHBIX.
Oco0EeHHOCTUBBOIA/BBIBOT
a.
2. JInHeiHbIe anropUTMEI. 8 2 0 2 0 4 Pemenne 3agau.
OcobenHoctu JlaGopatopHas
MOJIKJIIOUEHUST U pabora 1
UCIOJIb30BaHUSI MOAYJIEH.
3.Pa3zseTBisromuecs 10 2 0 2 0 6 Pemenne 3agau.
IIPOLIECCHI. Y CIIOBHBIN JlaboparopHas
oreparop. pabora 2
4. [lukmnaeckue 8 2 0 2 0 4 Pemenune 3amau.
anropuT™bl. OnepaTopbl JlaGopatopHas
IIHKJIA. pabora 3
5. Pabora co cTrpokamu. 10 2 0 2 0 6 Pemenune 3agau.
JlaBoparopHas
pabora 4
6. KopTexwu, criucku 12 2 0 4 0 6 Pemenne  3amad.
CJIOBapH, MHOKECTBA. JlaGopatopHas
OpnHOMEpHBIE MacCHBBI pabora 5




7. JIByMepHBIC MaCCHUBBI 10 2 0 2 0 6 Pemenne  3amau.
JlaGopatopHas
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.COAJEPKAHUE JUCHUJINHbI

Tema 1. S3pik Python. Tunbl gannbix. OcoOenHocTn BBOAa/BbIBoAa. ConepikaHue
Tembl.Python kak 00BEKTHO-OPHEHTHPOBAHHBIA f3bIK. THMbl HaHHBIX. OcobeHHOCTH. BBOj-
BBIBOJ] BEJIMUMH pa3HbIX TUTOB. [IpeoOpa3oBanue Tunos. @opMaTHBIN BBIBOI.

Tema 2. JIuneiinpbie aaroputMbl. OCO0EHHOCTH MOAKJIIOYEHUSI W MCIOJIb30BAHUS MOTYJIEH.
Conepxanue TeMbl. Moayiau B si3bike Python. OcoOeHHOCTH MOIKIFOUYECHUS M HCIIOJIb30BAHHS.
3nakoMcTBO ¢ MoysieM math.CocraBieHne TUHEHHBIX AITOPUTMOB.

Tema 3.PazBerBasilomiuecsi mnpouecchbl. YCJIOBHbIH  omepatop.ColepkaHue  TEMBI.
PasBerBisitoruecs mpoieccsl. [IporpaMMHast peaiusaius cpeacTBamu s3bika Python.

Tema 4. Hukanuyeckne aaropurmsel. Oneparopsl nukiaa.Coaepxxanue temsl. Lluknnueckue
aIropuTMbl. Peanuzanus LUKIOB € YCIOBUEM, C NMOBTOpeHHEM. CoO3JaHUE M HCIOIb30BAHUE
MOJIb30BATEIBCKUX (PYHKIIUH.

Tema 5. PaGora co crpokamm.Coxepxanue Tembl. CTpokoBble BelIMYUHBL. (OCOOEHHOCTU
peanu3anuu ¥ padoTel ¢ HUMU. OCHOBHBIE METO/IBI PAOOTHI CO CTPOKAMH.

Tema 6. Koprexu, cnucku cjioBapu, MHOkecTBa. OnHoMepHble MaccuBbl. CozaepikaHue
tembl. Komnekuun sizpika Python. Koprexwu, cnucku, cioBapu, mMHOXecTBa. OCOOCHHOCTH U
peanu3zaiusi. OCOOEHHOCTH pabOThI C OTHOMEPHBIMU MAaCCHBaMH CpeCTBaMHU s3bika Python.
Tema 7. JIBymepHbie MaccuBbl. Coaepxkanue TeMbl. J[BymepHbie MaccuBbl. OCOOCHHOCTH U
peanu3anus 00pabOTKH.

Tema 8. Padora c daiiiamu.Conepxanue tTeMbl. TekcToBbie (aiiibl B si3bike Python. ITpumepst
paboTHI ¢ daiinamu.

6. TEMbI IPAKTUYECKHUX U CEMUHAPCKUX 3AHSATUI

Jlannslit Bug paboTsl He peaxycMoTper YII.

7. JJABOPATOPHBIE PABOTbI, IPAKTUKYMbI

Tema 2. JluneiiHble aaroputmMbl. Oco0eHHOCTH MNOAKJIIYEHHS W HMCHOJIb30BAHUSA
MOJYyJIeH.
Jlabopamopnas paboma: «JIunetinvie npocpammoly.

Ienb paboThI: MOTYYUTHh HABBIKM BBOJIUTH U BBIBOJUTH JAaHHBIE, CO3J]aBaTh IEpEMEHHbBIE
U BBINIOJHATH apU(PMeTHUECKHEe ONepari.

Metonuyeckue yka3zaHusi: OOpaTUTh BHHMaHHME HA BO3MOXXHOCTH MOJKIIIOUEHUS
MareMaTH4ecknx GyHKIwmid 13 Moaysst math.
Tema 3.Pa3BerBisironuecs npoueccobl. Y CJIOBHbIHA oneparop.
Jlabopamopnas paboma. «Pazeemenaiowuecsa npoyeccol.

enb paboThI: MOTYYUTHh HABBIK pabOTHI C YCIOBHBIMU OrepaTopamMu Ha s3bike Python..
Pabora cocTouT u3 ABYX 3aJaHHM.

Metonuyeckue ykazaHusa: oOOpaTHUTh BHHMaHHE Ha OCOOEHHOCTH HCIOJb30BaHUS
YCIIOBHOT'O OIIEPATOPA B SA3BIKE.
Tema 4. Hukanuyeckue aaroputmbl. OnepaTopbl HUKIIA.
Jlabopamopnas paboma. «Opeanusayus yukiosy.

Llens paboOTHI: TONYYUTh HABBIK HCIOJB30BaHMs ONEPATOPOB IMKIaHA s3bike Python.




PaGora cocraBneHa u3 TpEX 3aAaHUIA.

Metoauueckue ykazanusa: OOpaTuTh BHHUMaHHME Ha OCOOEHHOCTH IMKJIA C YCJIOBHEM.
VY ienuTh BHUMaHUE U3YYSHHIO MOy random.
Tema 5. PaGora co ctpokamMu.

Jlabopamopnas paboma: «Paboma co cmpoxamuy.

Llens pabOThI: U3yIUTH BOBMOXKHOCTH si3bIka Python st paboThl CO cTpOKaMH.

MeTtoaudeckue yKa3zaHUs: U3YYUTh METOMABI JUIsl paboThl CO CTPOKOBBIMU BEIMYUHAMH,
HCIIOJIb30BAaHUE CPE30B.

Tema 6. Kopre:xu, ciucku c10Bapu, MHOKecTBa. OTHOMEpPHbIE MACCUBBI.
Jlabopamopnas paboma ons svinonnenus na Python: «Oonomepnvie maccuswi .

[lenp paboOThI: 1aTh CTyJACHTaM TMPAKTUYSCKUH HABBIK B HAMWCAHUU MPOrPaMM
00pabOTKM OJHOMEPHBIX MACCHBOB: IIOMCK MaKCUMyMOB U MHHHUMYMOB, COpPTHPOBKa
cpeactBamu Python.

MeTtonuyeckue yKazaHUs: BBIIOJHUTH 3a/laHue Oe3 MCIOJIb30BaHUS MOJIyJed Nnumpy,
array, oOpaTuTh BHUMaHHE Ha UCIOJIb30BAHUE JIIMO1a-(PyHKIINH.

Tema 7. JIByMepHble MACCUBBI.
Jlabopamopnas paboma ons evinonnenus ha Python.: «/[eymepnoie maccusvl u gpynxyuuy.

Lenp paGoThl: naTh CTyAEHTaM NPAKTHUYECKU HAaBBIK B HAMMCAHUU MPOrpaMM
00pabOTKUIBYMEPHBIX MACCHBOB C MCIOJIb30BAaHUEM ()yHKITUH.

Metonuueckue ykasaHus: OOpaTHTh BHHMAaHHE Ha OCOOCHHOCTH WHUIMATH3AINH
MacCHBa C MTOMOMIBIO BJIOKEHHBIX CIHCKOB. BO3MOXHO HCIIONIB30BaTh (PYHKIIMH MOy sl NUMPY.
Tema 8. PabGora ¢ gaitiamu.

Jlabopamopnas paboma ons svinonnenus na Python: « @atinoy.

Llenp paboThl: naTh CTyJIEHTaAM MPAKTUYECKHM HABBIK B HAMHCAHUU TMPOTPamMm, B
KOTOPBIX BBITOTHSIOTCS ONEPAIMH C TEKCTOBBIMU (haiilaMH — YTEHUE, 3aITHCh.

Metoauueckue yka3aHus: OOpaTUTh BHHMaHUWE Ha YyKazaHue NyTH K Qaiinam, ¢
KOTOPBIMHU IIPEICTOUT paboTaTh.

8. TEMATHUKA KYPCOBbBIX, KOHTPOJIbHBIX PABOT, PE®OEPATOB

Jannsliit Bug paboTel He ipeaycMoTpeH YII.
9. IMEPEYEHDb BOIIPOCOB K 3AYETY

[TepemenHble 1 6a30BbIe THIBI JaHHBIX sA3bIKa Python.
Apudmernueckue onepanuu. OnepaTop NprUcBauBaHUs.
BBoa/BbiBoz. OcoOeHHOCTH peanu3anui. @opMaTHBIN BBIBOI.
Oco0OeHHOCTH MOJIKIIFOUEHUS U UCII0NIb30BaHUs Moayel B Python.
Onepanny OTHOLIEHHUS U JIOTUYECKHUE OTEpaLliu.
VYcnoBublii onepaTop. OCOOEHHOCTH UCTIONB30BAHUS
[{uKIbI ¢ yca0BHEM M 3aJaHHBIM YMCIIOM NOBTOpeHui. Peannzanus uukinos B Python.
Oynknuu B s3pike Python. Co3znanue monbp3oBaTenbCKuX HYHKIIMA U MOTYJIEH.
Crpoku 1 cuMBoJIBI B si3bIke Python, criocoObl 3a1aHus U BBIBOJIA CTPOKH.
. OcHOBHBIE (PYHKIIMH JIIs1 paOOTHI CO CTPOKAMH.
. Konmnexkuuu si3pika Python. Cnucku. Oco6eHHOCTH pabOThI CO CIIMCKAMHU.
. Konnexuun s3p1ka Python. MuoxkectBa. [Ipumeps! paboThl ¢ MHOKECTBaMU.
. Konmnexkuuu s3pika Python. Crnoapu. IIpumepsr.
. Konnexuun si3pika Python. Koprexu. [Ipumeps! ucnonab3oBanusl.
15. MaccuBsl. CriocoObI 3a1anust 1 00paboTkK MaccuBoB B Python.
16. TexcroBsie daitel. OCHOBHBIC (PYHKIINH.

CoNoOAWNE
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10. CAMOCTOSATEJIBHASA PABOTA OBYYAIOIIIUXCSA

®opma 00yueHus: oyHas

HasBanmue pa3aesioB Bun O0bem dopma KOHTPOJIsA
U TeM CaMOCTOATEJIbHOM B
padoThbI yacax

Tema 1.53pik Python. Twumnsr | [IpopaboTka yuedHOTO 4 [IpoBepka gqomariHero

JTAHHBIX. OcobenHocty | Marepuana, pereHmue 3aJaHus, 3a4eT.

BBO/1a/BBIBO/IA. 3aj1a4, MOJATOTOBKA K
c/aye 3ayera.

Tewma 2.JIuneitasie anroputmsl. | [IpopaboTka yuedHOTO 4 [IpoBepka gqomariHero

OCOOCHHOCTH  TOJAKIIOYEHHUS | MaTepHaia, peluieHue 3aJaHus, TPOBEpKa

UUCIIOIb30BaHUSI MOTYJICH. 3aj1a4, MOJArOTOBKA K 1abopaTopHOii paboTHI,
caaue J1abopaTopHOMA 3auer.
paboThI, MOJTOTOBKA K
c/aye 3ayera.

Tema3.Pa3peTBstomuecs [TpopaboTka yuyeObHOTO 6 [IpoBepka gqomariHero

MIPOLECCHI. VY CII0BHBIN | MaTepualia, peleHne 3aJlaHus, POBEPKa

oreparop. 3aj1a4, MOJArOTOBKA K n1abopaTopHOil paboTHI,
caade 1abopaTopHOU 3a4er.
paboThI, MOJATOTOBKA K
c/aye 3ayera.

4, IIuKIM4ecKue anropuTMBbl. [TpopaboTka yuyeObHOTO 4 [IpoBepka gqomariHero

OmnepaTopsl UK. Marepuaia, peueHue 3aJjaHus, IPOBEpPKa
3aj1a4, MOJArOTOBKA K n1abopaTopHOil paboTHI,
caade 1abopaToOpHOU 3a4er.
paboThI, MOJATOTOBKA K
c/iaye 3ayera.

5. Pabota co cTtpokamu. [TpopaboTka yueGHOTO 6 IIpoBepka noManisero
Marepuaia, peueHne 3aJJaHus, IPOBEpPKa
3ajiay, MOATOTOBKA K n1abopaTopHOil paboThI,
caade 1abopaTopHOH 3a4er.
paboThl, MOArOTOBKA K
c/iaye 3ayera.

6. Koptexu, ciucku cnosapu, | IIpopaboTka yue6HOTrO 6 [IpoBepka goManisero

MHOXecTBa. OTHOMEpHBIE Marepuaia, perueHne 3aJJaHus, IPOBEpPKa

MaCCHBBI 3ajiay, MOATOTOBKA K n1abopaTopHOil paboThI,
caade 1abopaToOpHOU 3a4er.
paboThl, MOArOTOBKA K
c/1aye 3adera.

7. JIByMepHBIE MaCCUBBI [TpopaboTka yueOHOTO 6 [IpoBepka goManisero
Marepuaia, peuieHne 3aJJaHus, IPOBEpPKa
3ajiay, MOATOTOBKA K nabopaTopHOil paboThI,
crade 1abopaToOpHOU 3a4er.
paboThl, MOArOTOBKA K
c/1aye 3adera.

8. Pabora ¢ daitmamu. [IpopaboTka yue6HOTO 4 [IpoBepka gqomariHero




Ha3Banue pa3nesnoB Bun Oo0bem dopMa KOHTPOJIS

U TeM CaMOCTOSITEJIbHOM B
padoThI yacax
Marepuala, pereHue 3a/1aHus], MPOBEPKA
3a/1a4, IOJArOTOBKA K nabopaTopHOil paboThI,
caaue J1abopaTopHOMA 3auer.

pa6OTBI, IoAroToBKa K
caadyc 3a4cTa.

11. YYEBHO-METOJIMYECKOE M WH®OPMAIIMOHHOE OBECIHEYEHUE
JTACIHATITAHBI

a) CnucoKk pekoMeHAyeMoii JTuTepaTypsbl
OCHOBHasl

1. 3narononsckmii J[.M., OcHOBBI mporpammuipoBanus Ha si3bike Python: y4eOHuK /

3marononbekuit [I. M. - M. : JIMK Ilpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 -
Pexxum noctyna: http://www.studentlibrary.ru/book/ISBN9785970605523.html

2. ®epnopos, M. 0. I[IporpamMmMupoBanue Ha sI3bIK€ BBICOKOTO ypoBHs Python : yueGHoe

nocooue mius By3oB/ JI. FO. ®enopoB. — 5-¢ m3xm., mepepab. m mon. — Mocksa :
UznatensctBo FOpaiit, 2023. — 227 c. — (Boiciiee obpazoBanue). — ISBN 978-5-534-
17323-9. — Texkcr : anmekrponnbiii // ObpaszoBarenbHas 1wiargopma FOpaiit [caidt]. —

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

AOINOJIHUTECJ/IbHAA

1. Jlyyano Pamanwo, Python. K Bepmmnam mactepctBa/ Jlyuano Pamanso - M. : IMK

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

2. Maxkkunmu Y., Python u ananus nannsix / ¥Yac Makkuniu - M. : JIMK Ilpecc, 2015. -

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

yueOHO-MeToan4yeckas (pazpadorannas HITP, peasuzyrommmvu OIIOIT BO)
1. Meronuyeckue ykazaHHUS AJII CaMOCTOSITENBHON pPabOThl CTYIEHTOB MO TUCIUILIAHE
«OcHoBBI TIporpamMmupoBaHusi Ha Python» nns cTyneHTOB Bcex HampaBlieHHM U
cnennansHocteit 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

CormnacoBaHo:
R
Crennanuct Beaymmii OOIT / Bo6posa H.A. / ,@/ /
JIOIKHOCTB COTPYIHUKA HAYYHOH OMOIHOTEKH 9)7(0) 'no;mu"(.s/ nara

0)IIporpamMHoe oGecrieyeHHe

s oOpaszoBaTenbHOrO Tpolecca CTyASHTY HeoOxomumo pabouee wmecto ¢ [IK ¢
YCTQHOBJICHHBIM CJIEIYIOIIMM TPOrpaMMHBIM obOecrieueHueM: omepanuoHHas cpega OC
Windows/Linux; MS Office cuctems! mporpamMmmupoBanus Ha si3bike, Python3.



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

B) [Ipodeccuonanibubie 0a3b1 JAHHBIX, HHPOPMANMOHHO-CIIPABOYHbIE CHCTEMBI

1. D/1eKTPOHHO-0UOJINOTEYHbIE CUCTEMBI:

1.1. Hudposoii o6pazoBarensHbiil pecypc IPRsmart : snekTponHo-Onbinoreynas cucrema :
caitr / OOO Kommanus «Ai [Tu Ap Menuay. - Caparos, [2023]. — URL.: http://www.iprbookshop.ru.
— Pexxum gocTyma: miid 3aperucTpup. mojap30BaTenei. - TEeKCT : 3IIeKTPOHHBIMN.

1.2. O6pasoBatenbHas miathopma IOPAMWT : o6pasoBaTenbHbIl pecypc, dSIEKTPOHHAS
oubanoTeka : caiit / OO0 DiektponHoe m3matensctBo «IOPAMT». — Mocksa, [2023]. - URL:
https://urait.ru. — Pesxum mocTyma: ajis 3aperucTpup. Moyib30BaTeleit. - TEKCT : 3IeKTPOHHBIH.

1.3. baza mannbIx «2nekTpoHHasi Oubnuoreka Texuumdyeckoro BY3a (ObC «KoncynbTanT
CTYIEHTa») : DJIEKTpOHHO-OMOimoTeyHas cucrema : calt / OOO «lomurexpecype». — Mocksa,
[2023]. — URL: https://www.studentlibrary.ru/cgi-bin/mb4x. — Pexum moctymna: ajst 3apeructTpup.
nosib3oBaTeneil. — TeKCT : 3IeKTPOHHBIM.

1.4. KoHcynpTaHT Bpaya. DJIEKTPOHHAS MEAUIMHCKas OMOMMOTeKa : 0aza JaHHBIX : CalT /
OOO «Bepicmas miKoNa OpraHu3ald W YIOpaBiIeHUS  3apaBOOXpaHeHHEeM-KOMITTIEKCHBIN
MEIWIMHCKMIA KOHcaaTHHI». — Mocksa, [2023]. — URL: https://www.rosmedlib.ru. — Pexum
JIOCTyMa: JUIsl 3apETUCTPHUP. TOJIb30BaTeNe. — TEKCT : JIEKTPOHHBII.

1.5. Bonpmas menumuHCcKas OMONIMOTEKA : DIEKTPOHHO-OMOIMOTEYHAst cCUCTeMa : CalT /
00O «bykamy». — Tomck, [2023]. — URL: https://www.books-up.ru/ru/library/ . — Pesxxum moctyma:
JUIS1 3apErUCTPUp. MOJIb30BaTeel. — TeKCT : 371eKTPOHHBIH.

1.6. OBC Jlans : anekrpoHHo-OnbIMoTeyHas cuctema : caiit / OO0 DbC «Jlauby. — CaHKT-
[MerepOypr, [2023]. — URL: https://e.lanbook.com. — Pexum goctyma: miasi 3aperducTpup.
N0JIb30BaTeNeH. — TEKCT : 2JEKTPOHHBIN.

1.7. 3BC Znanium.com : 3neKTpoHHO-01OIHoTeuHas cuctema : caiit / OO0 «3HaHIyM». -
Mockaa, [2023]. - URL: http://znanium.com . — Pexxum mocTyna : [jist 3aperucTpup. Moab30BaTeNIeH.
- Tekcrt : MeKTPOHHBIN.

2. Koncyasrantllioc [DnekTpoHHBIH pecypc]: crpaBouyHas mpaBoBas cuctema. / OO0
«Koncynbrant [lntocy» - DnextpoH. aad. - Mocksa : Koncynsranrlliroc, [2023].

3. ba3bl JaHHBIX NEPUHOAUYECKUX U3TAHUIL:

3.1. eLIBRARY.RU: nayunas osnexktpoHHass OubOnuoreka : cadt / OOO «Hayunas
Onekrponnast bubnmoreka». — Mocksa, [2023]. — URL: http://elibrary.ru. — Pexxum moctyna : mist
aBTOpU3. NOJb30BaTENIeH. — TEKCT : 3JEKTPOHHBIN

3.2. DnektponHas Oubnmorexa «M3marenbckoro noma «I'pebennukoB» (Grebinnikon) :
anektponHas oudinoreka / OO0 U] «I'pedbennnkoB». — Mocksa, [2023]. — URL: https://id2.action-
media.ru/Personal/Products. — Pexwum gocTyma : Ui aBTOpW3. IMOJb30oBarenei. — TeKCT
3JEKTPOHHBIN.

4. @enepajbHas rocylapcrBeHHasi uHpopMamuonHaa cucremMa «HanuonaabHas
3JIeKTPOHHAasi OM0JIHOTeKa» : deKTpoHHas oubnmorteka : caiit / ®I'BY PI'b. — Mocksa, [2023]. —
URL: https://H30.pd. — Peskum jgocTtyna : aiis mosb3oBareieii HaydyHOW OMOIMOTeKU. — TeKCT :
3JIEKTPOHHBIH.

5. Poccwuiickoe obOpazoBanue : denepanpHblii moptan / yapeaurenb OT'AY «OULTO». —
URL: http://www.edu.ru. — TekcT : 2IeKTpOHHBIH.

6. DaexTpoHHas OubamoreyHasi cucrema Yal'y : monayns «OneKTpoHHast OMOIMOTEKa»
ABUC Mera-ITPO / OO0 «/lata Dkcnpecce». — URL: http://lib.ulsu.ru/MegaPro/Web. — Pexum
JOCTYyMA : JUIs TIOJIb30BaTeNei HayYHOH OMOIMOTEKH. — TEKCT @ AIEeKTPOHHBIH.

Cor1acoBaHo: ) //

Wmxenep Benymmii  /  Ilypenxo 1O.B. | M et /
JlomxHocTts cotpyaauka Y UTT DOUO g g:n,u;mut. nara



http://www.iprbookshop.ru/
https://www.studentlibrary.ru/cgi-bin/mb4x
https://www.rosmedlib.ru/
https://www.books-up.ru/ru/library/
https://e.lanbook.com/
http://znanium.com/
http://elibrary.ru/
https://id2.action-media.ru/Personal/Products
https://id2.action-media.ru/Personal/Products
https://нэб.рф/
http://www.edu.ru/index.php
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web

12. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUIIVIMHBI:

AynuTopun AJs BBIIOJHEHHUS JIAOOPATOPHBIX pabOT M MPAKTUKYMOB, Ui IPOBEICHUS
TEKYIEro KOHTPOJIS U IPOMEXYTOUHOM aTTeCTal1H.

AyIuTopuH YKOMIUIEKTOBAHbI CIEIMAIU3UPOBAHHON MeOenpro, Y4eOHOH J/IOCKOM.
[ToMemieHust [UIsI CaMOCTOATENBHOM PabOTHI OCHAILICHBl KOMIIBIOTEPHOM TEXHUKOW C
BO3MOYKHOCTBIO MOJKIIIOYEHUsI K ceTu «MHTepHeT» M olOecreueHHeM AOCTyNa K 3JEKTPOHHOM
UH(PPOMALIMOHHO-00pa30BaTENbHON Ccpeae, AIIeKTPOHHO-Onbimoreunoil cucreme. Ilepeuens
000pyIOBaHUs, MCIOJIB3YEMOIO B Y4eOHOM IIpolecce, YKa3blBae€TCsl B COOTBETCTBUHM CO
CBEICHUSIMH O MaTepHAIbHO-TEXHUYECKOM O0ECIIEYeHNH U OCHAIEHHOCTH 00pa3oBaTeIbHOTIO
mporiecca, pa3MelnieHHbIMH Ha oduiuansHoMm cadte Yinl'Y B pazgene «Csenenus o0
00pa30BaTeIbHOI OpraHu3alum».

13. CHEHUAJIBHBIE YCJIOBUS JIA OBYYAIOWIUXCA C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 3/10POBbS
B cmyuae HeoOXomuMmocTH, OOYYalOIIMMCS W3 4YUCIA JIMI C OTPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0pOBbsI (10 3asBJICHHIO OOYYaroIIerocsi) MOTYT NpEeAaraThCsl OJHU W3
CIICYIOIINX BApUAaHTOB BOCHPUATHA HWHPOpPMAIMKM C y4EeTOM UX HHIUBHIYAIbHBIX
NCUX0(U3UUECKUX OCOOEHHOCTEM:

— JJIS JIUIL ¢ HapyIICHUSIMU 3pEHUS: B IIEYaTHOH hopMe yBeTrmueHHBIM mpudTOM; B hopme
DIIEKTPOHHOTO JIOKyMeHTa; B (Qopme aymuodaiina (mepeBox ydeOHBIX MaTepHAOB B
aynuodopmar); B medatHoH (opme Ha s3bike bpaiiist; MHIMBHIyaIbHBIE KOHCYJIBTALUMH C
NpUBJICUYCHUEM TH(IIOCYPIOTIEPEBOUNKA; HHIUBUIYyaTIbHBIC 33/1aHUSI K KOHCYJIbTAIIH;

— JUIA JIMI C HapylmeHWsSMH Ciyxa: B Ie4aTHOH ¢Qopme; B ¢dopMe 3JIEKTPOHHOTO
JOKYMCHTA, BUACOMATCpHaAJIbI C CY6TI/ITpaMI/I; HHIWBHUAYAJIbHBIC KOHCYJIbTaAllUN C IPUBJICUCHUCM
CYpIONEepEeBOIUNKA; HHANBUAYAIbHbIC 331aHUs U KOHCYIIBTAINH;

— JI1 JIMI C HAapYHWICHUAMH OIIOPHO-ABUIATCIIBHOIO alimapara: B neyaTHOMN q)opMe; B
dopMe SIIEKTPOHHOTO JOKYMEHTa; B ¢opMme ayauodaiina; HHIUBUIYAIbHBIC 33JaHUS |
KOHCYJIbTAllUH,

B cilyyae HE00X0IMMOCTH UCIIOJIb30BaHUS B yueOHOM nporecce
YaCTUYHO/UCKIIOYNUTEIBLHO JUCTaHIITMOHHBIX 06pa3 OBAaTCJIbHBIX TEXHOJOTHI ,OpraHnusanus
pa6otsl [IIIC ¢ obydaronumuca ¢ OB3 u nHBanugamMu npeaycMaTpuBaeTcs B IJIEKTPOHHOU
MH(}OPMallMOHHO-00pa30BaTeIbHON Cpelie ¢ YUETOM MX HMHIUBUIYaJIbHBIX INCUXO(DU3MUYECKUX
0CcOOEHHOCTEH.

Pazpaborunk VY /74

A 12oLL EACS f. glcheserc
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NOAMICES AOKMOCTR oHO
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11. YYEBHO-METOJNYECKOE OBECIIEYEHME JIMCHHUIIJINHBI

CnucoK peKOMeH1yeMO# JIUTepaTypbl

OcHoBHas JuTepaTypa:

1. 3narononsckuii, J[. M. OcHOBBI mporpamMmmupoBanus Ha si3eike Python : yueGnuxk / J{. M.
3nmaronosnbckuii. -  MockBa : JMK-mpecc, 2017. - 284 c¢. - URL:
https://www.studentlibrary.ru/book/ISBN9785970605523.html.

2. ®cpopos, /. }0. IIporpammupoBanue Ha python: ydue6Hoe mocobue mius By30B /
. 10. ®enopoB. — 6-¢ usn., mepepad. m gom. — Mocksa : M3narensctBo FOpaiir,
2025. — 187 c¢. — (Bwicmiee obOpazoBanue). — ISBN 978-5-534-19666-5. — Texkcer
anekTpoHHb  //  OOpa3oBarenbHas minatdopma FOpaiit  [caiitr]. —  URL:
https://urait.ru/bcode/556864.

JlonoIHUTeIbHAS JIUTepaTypa:

1.

Pamanbo, JI. Python. K Bepmmnam mactepcrBa / JI. Pamanpo. Ilep. ¢ anrn. A. A. CIMHKUH.
- Mockaa : JIMK IIpecc, 2016. - 768 c. - ISBN 978-5-97060-384-0. - TekcT : 37eKTpOHHBII
// 9bC "KoHCynpTaHT cTyneHTa" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785970603840.html

Maxkkunnu, Y. Python u ananuz nannsix / Yac Makkunnu. - Mocksa : JIMK Ilpecc, 2015.
- 482 c. - ISBN 978-5-97060-315-4. - Tekct : snektponssiii // ObC "KonHcynpTaHt
crynmenra : [caiir]. - URL : https://www.studentlibrary.ru/book/ISBN9785970603154.html.

Y4yeOHO-MeTOAUYECKas IUTepaTypa

1. IlepueBa U. A. Meroauueckue yka3aHUs HJiI CaMOCTOSITENIBHON pabOTHI CTYAEHTOB IO
mucruruinae  «OCHOBBI  MPOTpaMMHPOBAHUS Ha si3bike  Python» s cTymeHTOB Bcex
HanpaBieHuil u cneuuansHocted He UT mpodunsa / U. A. Ilepuesa, 0. I'. CaBunos, 1. A.
CannmkoB. - 2022. - 69 c¢ - HeonyOomukoBamublii  pecypc. -  URL:
http://lib.ulsu.ru/MegaPro/Download/MObject/13479.

CornacoBaHo:
Crenuanuct Bexymuit / IlleBsikoBa M.H. | Fescecees| | 27.05.2024
JOIKHOCTh COTpYHUKA HAYYHOUI DdUO TOIMHCh nara

OHMOIIHOTEKH



Hipogheccuonaivnpie 6azsr Qannbix, UHDOPMAYUONHO-CHPABOYHbBIE CUCMEMbL

1. DAeKTPOHHO-OHOAHOTEUHBIE CHCTEMBI:

1.1. Lindporoii oGpasosarensusiii pecype IPRsmart : anextponno-6n6moteynas cuerema :
caitt / OO0 Komnauus «Ait [Tu Ap Meaunay. - Caparos, [2024]. — URL: http://www.iprbookshop.ru.
— PexuMm socTyna: s 3aperucTpup. nojib3oBaresiei., - TeKCT : 2NeKTpOHHbI,

1.2. O6pasosarensnas nuardopma IOPAUT : ofpazosarensubiit pecype. 2MeKTpoHHas
ouGamotexa : caiit / OO0 Inexrponnoe uamaremscrso «FOPAWT». — Mocksa, [2024]. - URL:
https://urait.ru . — Pesum ocTyna: JUis 3aperucTpup. nojb3opareseii. - TeKeT : 21eKTPOHHBII,

1.3. Baza nauupx «Dnextpounas Oubnuorexka rexuuueckoro BY3a (DBC «Koncynsrant
CTY/IeHTa») : EKTPOHHO-OHGIHoTeHas cuctema : caift / 000 «Iloaurexpecype». ~ Mocksa,
[2024]. — URL: https://www.studentlibrary.rw/cgi-bin/mbdx. — Pexum focTyna: s 3aperucTpup.
noas3oparesieit, — TeKeT @ 2IeKTPOHHbIH.

1.4. KoncynabranT Bpaya. DACKTPOHHAS MeAHUHHCKaAs Oubanorexa : Gasa JaHHBIX @ CaiiT /
000 «Bpiclias IWKOAZ OpPraHuM3aMi ¥ YNpaBlcHHs 3apasooXpaHenueM-KoMiiexcHbiit
MEAMIHHCKHI KoHcanTHHr». — Mockea, [2024]. — URL: https://www.rosmedlib.ru. ~ Pexum
JIOCTYNA: JUIS 3aperucTpup. noss3osareieit. — Teker | 2NeKTpoHHbI,

1.5. bozabias MeuUHHCKas OHOIHOTeKa ;| IeKTPOHHO-OnbmHoTe nan cuctema : caift/ 000
«Byxany», — Tomck, [2024]. — URL: https://www.books-up.ru/rw/library/ . — Pexuwm pocryna; ans
3APErUCTPUp. nonb3oBareneit. — TeKeT : AeKTpoHHbIA.

1.6. DBC Jlaus : 21eKkTponno-0ubanoTeHas cucrema : caitr / 000 DBC «Jlauby. — Canxr-
[lerepbypr, [2024]. — URL: https://e.lanbook.com. — Pexum joctyna: Ais 3aperucTpup.
noaB30BaTeeii. — TeKeT | MK TPOHHbII,

1.7. DBC Znanium.com : 31eKTPoHHO-OHOANOTEe Haa cuctema @ cait / 000 «3naunymy», -
Mocksa, [2024]. - URL: http://znanium.com . — PeKuM A0CTYNa : U8 3aperuCTPHp. NO/b30BaTeNCH,
- TexeT : 2MCKTPOHHBIH,

2. KoncyastantILuoe [Daektponnsii pecype]: cnpasoysas npasopas cucrema. / Q00
«Koncynstant [lmoc» - Dnexrpon. aan. - Mocksa : Koncynvrantlluoe, [2024],

3. eLIBRARY.RU: wnayunas aiexkrponnas Oubamorexa : caiit  / 000 «Hayunas
OnexTponnas bubamorexay. — Mocksa, [2024]. — URL: http://elibrary.ru. — Pexum soctyna : ana
aBTOpPH3. Nok3oBareeit. — TEKeT : 3MeKTPOHHBIH

4. @epepanapuan rocyxapersennas undopmannonnas cucrema «Haumonanannas
IeKTPoHHAs OHbanoTeKay © teKkTponnas 6ubanorexa : caitt / ®I'BY PI'B. — Mocksa, [2024]. -
URL: hutps:/ua6.pp. — Pexum noctyna @ ans nonssosareneil Hayasoi 6ubnmoreku. — Texer :
IEKTPOHHBIN.

5. Poccuniickoe obpasosanue : deaepansusiit nopran / yupeantens GIAY «OUITO», -
URL: http://www.edu.ru, — Texer : 31eKTpOHHBIH.

6. Daexrponnas Gndanoreunasn cucrema Yal'V @ moayias «Dnekrponnas Oubanorexay
ABHC Mera-ITPO / OO0 «Jara Dkenpece». — URL: http:/lib.ulsuru/MegaPro/Web, — Pexum
JIOCTYNIA ; VIS NOJIb30BaTe N eH HAYMHON OHOHOTCKH. — TEKCT © 2ACKTPOHHBI.

Urxenep seayumii L@/ Ilypenko H0.B. 2024




