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KA®EJIPA OO0IEeIKOHOMHYECKHE U CIeNHAIbHBIE THCIHIIINHBI
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Cemectp
(<Kypc>.<CemecTtp Ha 6 (3.2)
Kypce>) Htoro
Henens 14 4/6
Bun 3anaruit v | PO | vIo PII
JIaGopatopHbIe
Hroro ayn.
KonTtaktHas pabota
Cam. pabora 9 196 |96 |96
Yackl Ha KOHTPOJb 4 4 4 4
Hroro 108 | 108 | 108 | 108

OCHOBAHME

YueOHbIN TUTaH YTBEPIKICH YUEHBIM COBETOM YHHUBepcuteTa (mpotokoi Ne 9 ot 03.03.2026 ).

Pabowast mporpamma cocTaBiieHa Ha OCHOBE paboueil mporpaMmbl yKa3aHHOW TUCIUILTHHBI, yTBepkIeHHOH B DI’ BOY
BO PI'DY (PHUHX) ¢ yderoMm ycClIOBHIl peaju3alii TNpOTrpaMMbl OakajaBpuara, IEHCTBYIONIMX B (pummane
(enepasbHOrO TOCYAapCTBEHHOTO OIOMKETHOTO 00pa30BaTeIbHOIO YUPEKIACHHUS BBICIIETO 00pa3oBaHus «PoCTOBCKMIA
rOCyIapCTBeHHBIN SkoHOMHYeckuil yHuBepcuteT (PUHX)» B 1. MuutepoBo PocroBckoit obmactu

[Iporpammy cocraBui(u): 1.3.H., noi., lllep6akos C.M.;k.d.-m.H., go1., boraues T.B.

3aB. kadenpoii: k.3.H., noueHT T.A. Bricomkas



1. IIEJIX OCBOEHMUSA JUCIUILJINHBI

1.1| ITomy4enne npencraBieHns 00 alTOPUTMU3AINK U IIPOrPaMMHpPOBAHIH Ha s3bIke Python mms permrenus npodeccnoHamIbHBIX
3a1ay.

2. TPEBOBAHMUA K PE3YJIbBTATAM OCBOEHUA JUCHUIIJTUHBI

OIIK-6. Cnoco6eH MOHMMATH NPUHIUNBI PaGoOThl COBPEMEHHBLIX MH(OPMAIMOHHBIX TEXHOJIOTHI M HCHOJbB30BATH MX AJS
peleHus 3a1a4 NpodeccuoOHaILHOMN e TeJbHOCTH.

OIIK-5. CnocodeH HCHOJIb30BATH COBpPeMEHHbIe HH(OPMALMOHHBbIE TEXHOJOIMM M MPOrpaMMHBbIEe CpPeICTBA NPH pelleHUH
npogecCHOHAILHBIX 3a/1a4.

B pe3yabTare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqammnﬁm JOJIKCH:

3HaTh:

aNTOPUTMBI 00pabOTKH AaHHBIX (cooTHeceHO ¢ uHauKaTopoMm OITK-5.1)
OCHOBBI IpOrpaMMHUpoBaHus (cooTHeceHo ¢ uHArKaropom OITK-6.1)

Ymern:

CTPOMTH AJITOPUTMBI JUIS PELICHUs] TPUKIaTHBIX 3a7a4 (cooTHeceHO ¢ mHaukaropom OITK-5.2)
UCIIOJIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOoQeCcCHOHAIbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM
OIIK-6.2)

Baanern:

MPaKTHIECKUMH HaBBIKAMH 00pPaOOTKH JaHHBIX IS PEHICHHS 3a7ad Npo(eCCHOHANBHOMN IesATENFHOCTH (COOTHECCHO ¢ MHIHKATOPOM
OIIK-5.3)
MpaKTUIeCKUMH HaBbIKAMH MPOrpaMMHUPOBAHUS NPU PELICHUH 3aau MPOo(hecCHOHATBHON AESATENbHOCTH (COOTHECEHO C MHIUKATOPOM
OIIK-6.3)

3. CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBI

Paznen 1. OcHOBBI AJITOPUTMHU3ALIUU

Buj 3ansiTus / Cemectp /| KoamuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKoOe COAEPKAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnas padora 1.1. AITOPUTMBI M CTPYKTYPBI JAHHBIX.
Tlonsatue anroputMma, nporpammsbl. [lepemennbie. Tunbl nanHbIX. CTPOKH.
p » 1porp P A P JlaboparopHbie OIIK-6
1.1 | Maccussl. Beog u BeiBon. IIpuMeHeHHE anropuTMHYECKOTO MBIIIICHUS K SaHsTIS 6 2 OIK-5
pemeHnto 3a1a4. BrimonHenne 1abopaTopHBIX 3aMaHUH C MCIOIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlabopatopHass pabora 1.2. JluneiiHble, BeTBAIIHECS W LUKIMYECKUE
AITOPUTMBI.
Jluneitnpie anroputmbel. BeTBienus. YcioBus. Llukinueckue aaropuTMbl.
p I P JlaGopatopHbie OIIK-6
1.2 |Buger nwknoB. Lukn mo kommeknuu. Luknm mo cuerumky. Hwkm ¢ sansTIs 6 2 OIK-5
npenycioBreM H nocrycioBrueM. O0paboTka MaccHBOB. Brixoa M3 mukia.
BrinosiHeHHe 1abopaTopHBIX 3aJaHuil ¢ ucnone3oBaHueM Python, Jupyter
Notebook mau Colab.
Tema. yHKIUK U PEKYPCUBHBIC aJITOPUTMBIL.
YHKI peKyp P CamocTosTenpHast OIIK-6
1.3 | [onstue noanporpammsl. Ilepenada u Bo3BpaT napamerpos. JIokaibHbIE U aGora 6 20 OITK-5
100abHBIC IepeMeHHble. Pekypeus. p
Tema. ba3bl JaHHBIX.
A CamMocTosTenbHast OIIK-6
1.4 |Tumel 6a3 pgaHHbIX. Tumbl gaHHBIX B 0a3ax gaHHbIX. CBssu B 0asax aGora 6 20 OIK-5
naHHbIX. TexHomorus 00pabOTKU JaHHBIX B 0a3aX JTaHHBIX. p
Paznen 2. OcHoBBI IpOrpaMMupoBaHus Ha a3bike Python
Buna 3ansitus / Cemectp /| KonmuectBo
Ne HauMeHoBaHHe TeMbl, KPaTKOe CoAep:KaHue Komnerenumnn
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
Y JlaGopatopHbie OIIK-6
2.1 |Bgon u BeiBox ganHbIX. Cpena pa3pabotku. CHCTEMBI YIpaBICHHS KOIOM. sansTHs 6 2 OIK-5
Monynau. Math, NumPy. BeinonHenue naGopaTopHbIX 3ajaHuii ¢
ncnons3oBanueM Python, Jupyter Notebook mmm Colab.
Jlaboparopnas pabora 2.2. Pabora co cTpykTypamu gaHHbIX Python.
Crucku. Koprexu. CrnoBapu. IIpeoOpasoBanue aHHbIX. Cpessbl.
P P beobp A P JIaboparopHble OIIK-6
2.2 |Uwuknnyeckass oOpaborka crucka. [eHeparop cmucka. BeimonaHeHue ARSI 6 2 OIK-5
71abopaTopHbIX 3aJaHuil ¢ ucronb3oBanueM Python, Jupyter Notebook wim
Colab.




Tema. OCHOBBI OOBEKTHO-OPHEHTUPOBAHHOTO IPOTPAMMHPOBAHHS B
23 Python. CamocTosiTenpHas 6 20 OIIK-6
™ [Ilonstne 0OBEKTHO-OPHEHTUPOBAHHOIO MporpamMmupoBanus. Kiacce. pabora OIIK-5
OO0bekt. MHKancyssinus, HacaegoBanue U nonumopdusm B Python.
Tema. Python 1yst pemeHus aHaTUTHYSCKUX 3a]ad. CaMocTosTebHAs OIK-6
2.4 |bubnuorexka Pandas, ananu3 u o0paboTka naHHBIX. Busyamuzauus B 6 20
. pabora OIIK-5
matplotlib u seaborn.
25 Tema. OcHoBbI Web-pa3paboTku. CamocTosiTenpHas 6 16 OIIK-6
’ OcobeHHOCTH Web-pa3paboTku ¢ uconb3oBanueM Python. pabora OIIK-5
2.6 |IloaroToBka K IPOMEXYTOUHOI aTTECTAINH 3auer 6 4 82&?

4. POHJ] OIEHOYHbBIX CPEACTB

Crpyktypa W comepkaHue (OHAA OLCHOYHBIX CPEICTB MU TMPOBEOCHUS TEKYLIErO KOHTPOJS M IIPOMEXKYTOYHOW aTTeCcTallnu
npezacTaieHsl B [Ipwiokennu 1 k pabodeit mporpaMme JUCITUTLTAHEL.

5. YYHEBHO-METOAUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1. YueOHble, HayYHbIe H METOAMYECKHE U3TAHUS

ABTOpBHI,
COCTaBHUTENU

3arnaBue

W3znarenscTBO, IO

Bubnuoreka /
Konnuectro

1 Bbopucenko B. B.

OCHOBBI IPOTPAMMHUPOBAHUS: YIeOHOE TOcOOne

Mocksa: UaTepHeT-
YHuBepcureT
HubopMamoHHbIX
Texnonoruit (MHTYUT),
2005

OBC «YHuBepcureTckas
OubnmoTeka OHIANH»

2 Xaxaes U. A.

ITpakTHKYM 110 aJITOPUTMU3ALMU U
nporpammupoBanmio Ha Python: kypc: yuebnoe
nocobue

Mocksa: HarrionanbHbIi
OTKpBITHI YHUBEPCUTET
«MHTYUT», 2016

OBC «YHuBepcureTckas
OuOIMOTEKa OHJIANHY

IMpuxnanuas vHPOPMATHKA: XKypHAI

Mocksa: YHUBEpCUTET
Cuneprus, 2019

OBC «YHuBepcureTckas
OubnMoTeKa OHIANH

4 JlannmoBsckuii B. B.

AnroputMbl 00pabOTKH JaHHEIX: y4eOHOe ITocodue

Hoocubupck:
HoBocubupckuit
rOCYapCTBEHHBIN
TEeXHUYECKUI YHUBEPCUTET,
2018

OBbC «YHuBepcureTckas
O6ubnMoTeKa OHIANH)

5 benos B.B., Unuctsaxosa

B.H.

ANTOPUTMBI U CTPYKTYPHI JAaHHBIX: Y 4eOHUK

Mocksa: OO0 "KYPC",
2023

DBC «Znaniumy

6 Kpusonanos C.41.

Beenenue B ananu3 qaHHbIX. [IOUCK CTPYKTYPhI
JIAHHBIX ¢ TIPUMEHEHHEM si3bika Python: Yue6Hoe
nocooue

Mocksa: OOO "HayuHo-
U3/1aTeIbCKUM LEHTP
UH®PA-M", 2024

DBC «Znaniumy

7 I'ypuxos C.P.

OCHOBBI aJITOPUTMU3ALMU U IPOrPAMMHUPOBAHHUS Ha
Python: Yue6noe mocobue

Mocksa: OOO "Hayuno-
M3/IaTeNIbCKUI LIEHTP
NH®PA-M", 2025

DBC «Znaniumy

5.2. lIpodeccuonanbubie 6a3bl JaHHBIX U HHPOPMALHOHHDbIE CIPABOYHbIE CHCTEMbI

NCC "Koncynsrantllntoc"

HCC "T'apant" http://www.internet.garant.ru/
HarnmonanbsHast anextponnas oudmuoreka (HOB) - https://rusneb.ru

5.3. IlepeyeHs MPOrpaMMHOTO 0GecTIeYeHUS

Onepanuonnas cucrema PEJ] OC

Python

Jupyter Notebook
Colab

Pandas

NumPy
Matplotlib
Seaborn

5.4. YueOHO-MeTONNYEeCKHE MATEPUAJIBI TSI 00YYAIOIINXCS ¢ OTPAHNYEHHBIMH BO3MOKHOCTSIMH 310POBbS

ITpu HEOOXOAMMOCTH IO 3asBJICHUIO 00YYaIOIErocs ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMH 3/10pPOBbsl y4EOHO-METOINYECKHE MaTeprabl
TPEIOCTABIAIOTCA B (hOpMax, aJaiTHPOBAHHBIX K OTPaHUYCHHSAM 3IO0POBBS M BOCHPHUATHSA MH(popMmarwd. s W1l ¢ HapyIICHHSIMH
3peHns: B popme ayauodaiiia; B meyaTHOH GopMme YBEIHUCHHBIM mpH(TOM. [l U] ¢ HApYIICHUAMH CIyXa: B (hopMe IEKTPOHHOTO
JOKYMEHTa; B reyaTHol ¢opme. st Il ¢ HAapyIICHUSIMH OIIOPHO-/ABUraTeIbHOIO ammapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B

neyaTHoM opme.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE JJUCIIUITIJINHBI

[Tomemenus Uit Bcex BHIOB pabOT, MPEILyCMOTPEHHBIX yYEOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOIMMOHN CIelMalTu3UpOBaHHOI
yaeOHOM MeOeNbI0 U TEXHUYSCKIMHU CPEACTBAMHU O0YIEHHS:

- CTOJIBI, CTYJIBS;

- IEPCOHANBLHBIN KOMITBIOTEDP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOP;

- 9KpaH / MHTepaKTHBHAS TOCKA.

JlaGopaTopHble 3aHSATHS MPOBOAATCS B KOMIBIOTEPHBIX KiaccaX, paboune MecTa B KOTOPBIX OOOPYHOBaHBI HEOOXOAUMBIMHU
JMICH3MOHHBIMA /WM CBOOOJHO pacHpOCTPaHSAEMbIMU NPOTPaMMHBIMH CPEACTBAMH M BbIXoZoM B MHTepHer, w/mmm B
CTEIATIM3UPOBAHHBIX JIADOPATOPHUSX, TPELYCMOTPEHHBIX 00pa30BaTeIbHON IIPOTrPaMMOii.

ITomemeHus s caMOCTOATENBHON pabOTHI 00yJaIOIUXCS OCHAIIEHBI KOMITBIOTEPHOH TEXHUKOM C BO3MOXKHOCTBIO HOIKITIOUEHHS K
cetu "MHTepHeT" u o0ecriedeHneM J0CTyTa K 3JeKTPOHHON HH(DOpMaIlMOHHO-00pa30BaTeIbHOM cpee.

7. METOINYECKHUE YKA3ZAHUA JJIA OBYYAIOIIIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Metonuueckre ykazaHusl 10 OCBOCHHUIO TUCIMIUIMHBI IpeAcTaBieHsl B [Ipuioxkennu 2 k paboueil mporpaMme AUCHUILTHHEL.




1. Onucanme mnoka3atejelli MW KpUTepPUEB OLEHMBAHUS KOMIIETEHUMUI

®OH/JI OHEHOYHBIX CPEJICTB

(opmupoBanus, onucaHue NIKAJ OLEHUBAHUSA

1.1. ITokazaTenu ¥ KpUTEPUH OLIEHUBaHUSI KOMIIETCHIIUH:

IIpnioxenne 1

Ha Ppa3iMYHbIX IJTamax MuXx

3VH, cocraBisronime
KOMIIETEHIIHIO

IToxazarenn
OLICHUBAaHUSI

Kpurepun
OILICHUBAHUS

CpencrBa
OLICHMBaHUS

OIIK-5: CrocoGeH ucnonb30BaTh COBpeMEHHbIE HH()OPMAllMOHHbIE TEXHOJIIOTHU ¥ IPOTPaMMHBIE CPEJICTBA IIPU PEIICHUN
npodeccHoHABHBIX 3a/1a4

3HaTh: aNrOpUTMBI OOpaOOTKH | 3HAET TMOHATHSA  AJTOPHUTM, | HOJHOTA u | Bompocs! k 3auety (1-36),
JIAHHBIX nporpamma, HEepEeMEHHbIE, | COLEPIKaTeNIbHOCTh OTBETA tect (1-10),
THITBI TAHHBIX YMEHHE NPHBOMUTE | jaGonaTopHble 3a1aHHs

fpUMEpHL (1.1-1.4,2.1-2.4)
YMeTb: CTPOUTh aJTOPUTMBI | CTPOUT JUHENHBIE | TONHOTa u | Bompocs! k 3auety (1-36),
Ul peLleHHs  MNPHUKIALHBIX | alTOPUTMBIL, LHUKJINYECKHE | COAEPKATEILHOCTL OTBETA tecr (1-10),
3a1a4 aJIrOPUTMBI YMEHHE IPUBOAUTE | ;1aGopaTopHbIE 3a1aHUs

TPHMEPHI (1.1-1.4,2.1-2.4)

YMEHHE  CaMOCTOSTEIIBHO

HaXoIUuThb peUICHUC

NOCTaBJICHHBIX 33124
Braners: NPaKTHYSCKUMH | pa3padaThIBacT MOJTHOTA u | Bompocs! k 3auety (1-36),
HaBBIKAMH OOpa0OTKH NaHHBIX | MOANPOrPaMMBI, HCIONB3YET | COACPIKATEIILHOCTh OTBETA tecr (1-10),
TUTSE peneHus 3a7a4 | JOKaJbHBIE W TIJIOOAJIbHBIC | yMCHHUE MPUBOTE | 1aGonaTopHEIE 331aHHS
npogeccHOHABHON HIepEeMEHHBIE, PEKYPCHIO HpUMEPBI (11-1.4, 2.1-2.4)
JeATEeITEHOCTH YMEHHE  CaMOCTOSTEIIHHO

HaXOIUTh penieHre

IIOCTaBJICHHBIX 3aJ1a4

OIIK-6: CniocoOeH moHnMaTh MPUHIMITBL pa00Thl COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHIl U UCIIOJIB30BATh UX JIS
pelieHus 3aa4 NpoQeccuoHaIbHON NeSTeNbHOCTH

3HaTh: OCHOBBI | 3HAeT TMOHATHA OOBEKTHO- | TMOJHOTA u | Bonpocsl k 3auery (1-36),
IPOrPaMMUPOBAHUS OPHUEHTUPOBAHHOTO COJICPIKATENBbHOCTh OTBETA tecr (1-10),
POrPAMMHUPOBAHHSI yMeHHUE MPHBOTHTE | 1aGonaTopHbIe 3a1aHMs

TpHMEpBI (1.1-1.4,2.1-2.4)

YMeTh: WCIOJIb30BaTh | UCMOIB3YET cpeny | moJHOTa u | Bonpocsl k 3auery (1-36),

HH(POPMAIHOHHBIC TEXHOJIOTHH | Pa3paboTKH, CHUCTEMY | COJlepKaTeIbHOCTh OTBETA tecr (1-10),

L[Jm(b perierus 3aja4 | yIpaBJICHHS KOJOM yMeHHUE MPHBOTHTE | 1aGonaTopHbIe 3aaHMs

npodeccroHabHOM TPUMEPHI

JIeATeIbHOCTH YMEHHE  CaMOCTOSITEILHO (1.1-14,2.1-2.4)
HaXOJUTh peuenue
NOCTaBJICHHBIX 33124

Brazners: MPAKTUYECKUMH | BBIMOJHSIET aHaIN3 U | MONHOTA u | Bompocs! k 3auety (1-36),

HABBIKAMH TNPOTPaMMHpPOBaHMs | 00pabOTKy  JaHHBIX,  HX | COAEPXKATeIbHOCTh OTBETA tecr (1-10),

npn(b petieruH 3a1a4 | BU3yalU3aLHIO yMeHHUe MPUBOTE | jaGonaTopHBIe 3a1aHHs

npoeccHOHaNbHON IpUMeEpBI

JeATEIbHOCTH YMEHHE  CaMOCTOSTEIbHO (1.1-14,2.1-2.4)
HaxOIUTh pemenne

IIOCTAaBJICHHBIX 3aJ1a4

1.2 IlIxasbl OllEHUBAHU:

Texkylmuii KOHTPOJb YCIIEBAEMOCTH M HPOMEXKYTOYHAs ATTECTalMsl OCYIISCTBISIETCS B PaMKax HaKOIMTEIbHOM
GambHO-peUTHHTOBO crucTeMsl B 100-0autbHOM mIKae.

50-100 GaioB (3a4TEHO);

0-49 6asoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHbIE 3IaHMS WM UHbIE MAaTepHUAJIbl, He00X0AUMBIe 1151 OLleHKH 3HAHMIA, yMeHUii, HABBIKOB
U (WIH) ONbITa AEATEIBHOCTH, XAaPaKTePU3YIOIIUX JTanbl (OPMHPOBAHHS KOMIETEHIWH B TMpolmecce OCBOCHHS

o0pa3oBaTeJIbHOM MPOrpaMMbI

Bomnpocs! k 3auery



[TonsiTHe anroputMa, IPOrpaMMBl.
Tlepemennsie.

Tunsl JaHHBIX.

Crpoxwu.

Maccussl.

BBoj 1 BEIBOI.

JIuneiiHble anropuTMBIL.
BerBnenus.

Ycnosus.

0. Luximueckue aaropuTMbl.

1. Busl UKIIOB.

12. 1IuKI 10 KOJUICKIIUH.

13. Iwuki 1o cYeTyuKy.

14. Tuxi ¢ mpexyciaoBHEM H MOCTYCIOBHEM.
15. O6paboTka MaccHUBOB.

16. Brexon m3 1mkIia.

17. TloHsTHE HOAPOTPaMMBL

18. TIlepemaua u BO3BpaT mapaMeTpOB.
19. JlokanbHble U rii00abHBIC IEPEMEHHBIE.
20. Pekypcus.

21. BBog u BBIBOJ JIaHHBIX.

22. Cpena pa3pabOTKH.

23. CucTeMsl ynpaBieHHs KOJOM.

RBPoOo~NoO~wWNE

24. Monaynu.

25. Crucku.

26. Koprexmn.

27. CroBapu.

28. TIpeoOpa3oBaHUE CTPYKTYpP JaHHBIX.
29. Cpe3ssL

30. [uxmmgeckas 0OpaboTKa CIHCKA.

31. Tenepatop crucka.

32. TloHsATHE 0OBEKTHO-OPUECHTHPOBAHHOTO POTPAMMHUPOBAHHS.
33. Kiacc. O0bexT.

34. MWHkarncymsius, HacaeaoBaHue u moaumopdusm B Python.
35. bubmuoreka Pandas, ananus u o6paboTKa JaHHBIX.

36. Bwusyanuszanus B matplotlib u seaborn.

3auemnoe 3adanue eKnOuaem 06a 60nPOca — O0UH MeEOPEeMUYECKUIl B0NPOC U O0OHO HPAKMUKO-
OpuUEeHmMUPOGAHHOE 3a0anue U3 YUCIA NPUBECOCHHBIX HUIICE IADOPAMOPHBIX 3a0aHuil.

Kpumepuu oyenusanus:

- 50-100 6ayuioB («3auTEHO») — M3JIOKEHHBIH MaTepHan (aKTUYECKH BEPEeH, HAINYWE TIYOOKHX HCUEPIBIBAIOLINX
3HaHUH B 00bEMe MPOWAEHHOI MPOrpaMMbl JUCHUIUIMHBI B COOTBETCTBUH C IMOCTABICHHBIMH IIPOTPaMMOil Kypca LEeNsIMH U
3ajja4aMu 00yueHHMs1; TIpaBUJIbHbIC, YBEPEHHBIE JICHCTBUS 10 NMPUMEHEHHIO TOJYYeHHBIX 3HAHWN Ha NPaKTHKE, IPaMOTHOE U
JIOTUYECKH CTPOHOE W3JI0KEHHEe MaTepuana Mpu OTBETe, YCBOGHHE OCHOBHOW M 3HAaKOMCTBO C JOIOJIHUTEIbHON
JUTEpATypOl; HaNIW4Me TBEPIbIX M JOCTATOYHO IIOJIHBIX 3HAaHWH B 00beMe NPOWAEHHOH NpPOrpaMMbl JHMCLHUIUIMHBI B
COOTBETCTBHM C IEJISIMU OOyuYeHHMs, NpaBWIbHbIE JCHCTBUSI 1O NMPUMEHEHHIO 3HAHMH Ha MpPAKTHKE, YETKOE H3JI0KEHHE
Mmarepuasna, JOIyCKaloTCs OT/ENbHbIE JIOTMYECKWE M CTHIIMCTUYECKHE ITOTPEIIHOCTH, OOYYaroIIMiCs yCBOMJI OCHOBHYIO
JUTEpaTypy, PEKOMEHJIOBAaHHYIO B pa0dodedl mporpaMme JIUCLUIIMHBI;, HaJWYHE TBEPAbIX 3HAHUM B 00bEMeE INPOHIEHHOTrO
Kypca B COOTBETCTBHH C LEJISIMH 00Y4EHHsI, U3JI0KEHHE OTBETOB C OT/IENIbHBIMU OMIMOKAMH, YBEPEHHO HCIPABICHHBIMH 110CTIC
JIOTIOJTHUTENBHBIX BOIIPOCOB; IPABMIILHBIE B IIEJIOM JEHCTBHS 110 TPUMEHEHHIO 3HAHWH HA NPAKTHUKE;

- 0-49 6annoB («HE 3aU4TEHOY») — OTBETHI HE CBA3AHBI C BOIIPOCAMH, HAJIMYUE IPYObIX OIMOOK B OTBETE, HEIOHUMaHHE
CYIIHOCTH HM3J1araeMoro BOIPOCa, HEYMEHHE MPHUMEHSTh 3HAHUS Ha NPAKTHKE, HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha
JIOTIOJIHUTENBHBIE U HABOJISIIIUE BOTIPOCHI.

Tect
1. CrpykrypupoBaHue mporpaMmsl B si3bike Python ocymectrisiercst
a. C nomouipto onepaTopHbIx ckobok begin ... end
b. C nomouisto 3nakos { }
c. C nomoIbIo OTCTYIIOB
d. C nomouipto TabMI
2. B pesynbrare Beinonuenus koja [X**2 for X in range(5)] Oyner cosaan:
a. Cnucox xBaaparoB uucen ot 0 go 4
b. Koprex



C. Bosuukher ommbka
d. ®yskuus uHTEpBaia
3. B s3sike Python dyHkmus MoskeT ObITh IEpeaaHa B KaueCTBE IapaMeTpa APYrou GyHKIuK
a. Tombko B Buae lambda-seipaskenust
b. amoxer
Cc. Her ne moxer
d. ®yuknuit 8 Python we cymectByer
4. lluKiInYecKue alropuTMbI peanu3yroTes B Python ¢ moMomnpo KOHCTPYKIHiA
a. if...elif... else
b. def
c. define ...
d. for...in... uwhile...
5. Bubmwroreka Seaborn mpeaHasHaueHa s
a.  OOpaboTKH TaOJIWYIHBIX TaHHBIX
b. Busyamusaiun maHHBIX
c.  Web-paspaborku
d. Pabotsl ¢ cucTeMHBIMHE (aiiiaMu
6. Koucrpykmwii if ... elif ... else npennasmauena B Python mis peanusarn
a. Iuxknuyeckux anropuTMoB
b. BerBsmuxcs arropuTMOB
C.  JIMHEHHBIX aNrOPUTMOB
d. AHaJIUTHYECCKHX AITOPUTMOB
7. Boipaxenue ‘TIPUBET’[::-1] Beigact
a. IIPUBET

b. T
c. IIPUBE
d. TEBUPII
8. Bmenen cioBapp d = {‘Poctop’:’P®’, ‘lapmx':’Dpannus’ }. UToOBI MOTYydUTh CTpaHy, Iie pacmonaraetcs [lapmk HyKHO
HCIIONIb30BAaTh!
a. d[‘Tlapwmx’]
b. Mapmx[0]
c. d[1]

d. find(‘TTapux’, d)
9. Bubmunoreka Python, mo3sosstomnias 3¢ GpekTHBHO 06pabaThIBaTh 1 AHATU3UPOBATH JaHHBIC B TAOIHIHON hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcwus 3to
a.  mpueM, pU KOTOPOM (YHKLUS BBI3bIBACT caMy ceOst
b. cnenuanbHbIA TUI JAaHHBIX
C. BapUaHT MaccuBa
d. KomaHma BBIBOAA HH(POPMAIIHH

Kpumepuu oyenusanus:

s ogHOTO OOyUatomerocs: GopMUPYETCsl BapUaHT, cojeprxkamiuii 10 Bompocos.
17-20 6astoB — Tect mpoiiaeH Ha 85-100 %;

7-16 6amnoB — Tect mpoiineH Ha 35-84 %;

0-6 6amtoB — TecT npoiiieH Ha MeHee, 4yeM 35 %.

Maxkcumanvroe Konuuecmeo o6annoe 3a mecm — 20.

JlaGopaTopHble 3aaHus

JlabopaToproe 3amanue 1.1. AITOPUTMBI M CTPYKTYPHI TaHHBIX.

[onsarue anroputma, nporpamMmel. Ilepemennsie. Tumer qanapix. Ctpoxu. Maccuel. Beox u BeiBoa. Ilpumenenune
ANTOPUTMUYECKOTO MBIIIUIEHUS K PEIICHHIO 3a/1a4.

Llenb: O3HAKOMHTBCS C TMEPEMEHHBIMH, THIAMH M CTPYKTypaMH JAHHBIX, TOJYYUTh YMEHHUS IJI BBIIOJTHEHUS
JaTbHEHINX JTaO0PaTOPHBIX 3aJaHUH, H3YIUTh IPHEMBI BBOJA U BBIBOJIA.

3ananus:

3ananue BeimonHsiercs B Colab wim ananornyuHoit cucreme

Hcnonp3yiiTe mpeioskeHHBINH HaOOp TaHHBIX.

1. OTkpoiiTe OJIOKHOT C MPUMEPOM IO JTAaHHOH TEME.

2. BeInosHUTE 3a/1aHKE 110 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOABI.



JlabopaToproe 3amanue 1.2. JIMHCHHBIC U BETBSIUECS AITOPUTMBIL.
Jluneiinple anroputmel. BeTBnenus. Y ciaoBus.
Lenb: 03HAKOMUTHCA C TMHEHHBIME U BETBSAIIUMUCS aJTOPUTMAMH, ITOJTyIUTh YMEHHS JJIS1 BBITOTHEHUS JATbHEUIITHX

Ta00PaTOPHBIX 33AaHUH, N3YINUTh IPUEMBI IPUMEHEHHMS aITOPUTMOB I PA3IHIHBIX 3a7ad.

3amanus:

3ananue BemoiHAeTcs B Colab wnu anamorudnoi cucreme
Vcnonp3yiiTe peqioskeHHBIH Ha0Op TaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM IO JJAHHOU TeMe.

2. BEINOTHUTE 3aJ]aHKe TI0 alITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BEIBOJIEL.

JlaboparopHoe 3aganue 1.3. Llukmuueckue aaropuTMel.
Huknuueckue anroputMbl. Buzapl nmxioB. Iuxn no komrekuuu. Lukn mo cuetuwky. Lukn ¢ mpenycioBueM u

noctycioBueM. O6paboTka MaccuBOB. Brixox u3 mukia.

HGHLI O3HAaKOMHUTBHCA C€ UUKINYCCKUMHU aJIroOpuTMaMHu, IIOJYUYUTb YMCEHHUSA [JId BBIIIOJHCHUA HaHBHCﬁmHX

Ta00PaTOPHBIX 33JaHUH, H3YIUTh IPUEMBI IPUMEHEHUS alITOPUTMOB JUTS Pa3INYHBIX 337ad.

3amanus:

3ananue BemoiHAeTcs B Colab wnu anamorudnoi cucreme
Hcnonp3yiTe npeyioKeHHbIH Ha00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C MPUMEPOM TIO JTAHHOH TEMe.

2. BhINONHUTE 3ajaHKe TI0 alITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BEIBOJIBI.

JlabopaTopnoe 3aganue 1.4. @yHKIINM U peKypCUBHBIE aJITOPUTMBEI.
[Monsrue moanporpammsl. [lepenada u Bo3Bpart nmapameTpoB. JIokaneHbIe 1 TI00aIbHBIC IepeMeHHbIe. Pekypcus.
Llenb: O3HAKOMHTBCS € (QYHKIMSMH M PEKYPCUBHBIMH alTOPHUTMaMH, IIOJYYUTh YMEHHUS Ui BBINOJHCHUS

JanbHEHIINX 1a00paTOPHBIX 3aJaHN, U3YIUTh IPUEMbI IPUMEHEHHS QYHKIIMH 1 aITOPUTMOB JUIS pa3JINYHbIX 33/1a4.

BagaHusi:

3ananue BemonHsercsa B Colab wnm ananornaHoit cucreme
Hcnonp3yiiTe peioskeHHBIH Ha0Op JaHHBIX.

1. OTkpoiiTe OJIOKHOT C MPUMEPOM IO JTAHHOH TEMe.

2. BeInonHuTe 3aaHKe 10 allrOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJBI.

Jlaboparoproe 3ananue 2.1. MHcTpyMeHTapuii pa3pabotku Ha si3bike Python.
BBox u BeiBox maHHBIX. Cpena pazpabotku. CucTeMBl yipaBieHus kogoM. Moaymu. Math, NumPy.
Llenp: 03HAKOMHThCA € MHCTPYMEHTaMH pa3paboTKH mporpamMm Ha Python, momy4uTts yMmMeHHs ISl BBITOJHCHHUS

JanbHEHIINX 1a00paTOPHBIX 3aJaHui, 3YYHUTh IPUEMbI paboThI ¢ OMOIMOTEKaMH M CpeaMu pa3pabOTKH.

CIIMCKa.

Sananusi:

3ananue BemonHsiercs B Colab wim ananornaHoit cucreme
Hcnonp3yiiTe mpeioskeHHBIH Ha0Op JaHHBIX.

1. OTKpoiiTe 6I0KHOT C IPUMEPOM IO JAHHOU TeMe.

2. BeImonHuTE 3aJaHKe 110 alITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJBI.

JlabopaTopnoe 3ananue 2.2. PaboTa co cTpykTypaMu AaHHBIX Python.
Croucku. Koprexu. Cnosapu. IIpeoGpazoBanme nanHbIX. Cpessl. Llukiamueckass oOpaborka crmcka. ['enepartop

HGHBZ O3HAKOMHUTHCA C UBMCHACMBIMU U HEUSMCHIACMBIMU CTPYKTYPaAMU JJaHHBIX B SA3BIKE Python, MOJYYHUTh YMCHUA

JUISL BBITIOJTHEHUS! TaJIbHEHIINX J1a00PaTOPHBIX 3aJaHUH, H3Y4YNUTh PUEMBI PaOOTHI CO CTPYKTYPaMH JaHHBIX.

3anaHus:

3ananue BeimonHsiercs B Colab wnm ananornyuHoit cucreme
Vcnone3yiiTe peaoskeHHbIH HaOOp JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM IT10 JAHHOW TEME.

2. BrImonHUTE 3aJaHKE TI0 alITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaemaiiTe BBIBOJIBI.

JlabopaToproe 3amanne 2.3. OCHOBB 00BEKTHO-OPUEHTHPOBAHHOTO POrpaMMHUpoBaHus B Python.
[TonsiTe 0OBEKTHO-OPHEHTHPOBAHHOTO mporpaMmupoBanus. Kiacc. OObexT. MHKancymsauus, HacieqoBaHHE U

nommmopdusm B Python.

HGHBZ O3HAaKOMUTHECA C DJIEMCHTaAMU 06LGKTHO-OpI/IeHTI/IpOBaHHOFO OporpaMMHpOBaHUsA Ha SA3bIKE Python, NOJIYUYUThb

YMCEHUS HallUCaHUs OG’I)CKTHO'OpI/IGHTI/IpOBaHHHX nporpamm, U3y4uThb MPpUEMbI paGOTbI C KJIaccaMH ¥ 00BEKTaMH.

3amanus:
3ananue BoimoansetTcs B Colab wiu ananoruuHoi cucreme
Hcnonp3yiiTe mpeioKeHHbINH Ha0op JaHHBIX.



1. OTkpoiite OJIOKHOT C MPUMEPOM IO JTAaHHOH TEME.
2. BeInosHUTE 3a/1aHKE TI0 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. ChenaiiTe BBIBOJIBL.

JlabopaToproe 3amanue 2.4. Python mis pemieHns aHATUTHIECKHX 3a/1a4.

Bubmmoreka Pandas, ananmu3 u 06pabotka maHubIX. Busyannzamus B matplotlib i seaborn.

Ilernb: 03HAKOMHUTHCS ¢ OMOMMOTEKamu B si3bike Python, momyunts ymenust 006paboTKH, aHamM3a W BU3yalH3aIlid
JIAHHBIX, U3YYUTb IPUEMBI paOOTHI ¢ OMOIHOTEKAMHU.

3amanus:

3ananue Beimonusiercs B Colab wiu ananorunuHoit cucreme

Hcnonp3yiiTe MpeiosKeHHBIN HA00p TaHHBIX.

1. OTkpoiiTe OIOKHOT C MPUMEPOM IO JTAaHHOH TEMe.

2. BeImosHUTE 3a/1aHKE TI0 ANTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. ChemaiiTe BBIBOJIBI.

Kpumepuu oyenusanus (011 kaxcoozo 3a0aHus):

9-10 6aioB — 3a/1aHME PEUICHO B TIOJIHOM 00BEME, CAMOCTOSTEIIFHO BEIOpAaHBI BEPHBIC MHCTPYMEHTAIBHBIE METOIBI 1
OnOIMOTEKH, COCTABIICH KOPPEKTHBIN MIPOrPaMMHBIN KOJI, BEIOJIHEHHE KOJa MIPOU30LIIO0 03 OMMOOK M IOIyYeH 3aJaHHbIH
pe3ynbTar, oTdeT 0(hOPMIICH BEPHO U MPEAOCTABIICH HA TIPOBEPKY B YCTAHOBICHHBIH CPOK, 00yUaroIuiicss BEpHO OTBEYACT Ha
BOIIPOCHI IO 3aIaHUT0, ICMOHCTPUPYCT HAJTUIHC FHY6OKI/IX HCUCPIBIBAIOIINX / TBEPABIX U JOCTATOYHO IMOJTHBIX 3HaHHﬁ;

5-8 OayuloB — 3a/laHME PELICHO B IMOJHOM O0BEME C HEOONBIIMMH MOTPEUIHOCTSIMH, CaMOCTOSTENILHO BHIOPAHEI
BEpHbIE HHCTPYMEHTAJIbHBIE METOJbl M OMOJMOTEKH, COCTABJIEH KOPPEKTHBIM INPOrpaMMHBIA KO, BBINOJHEHHE KOZA
npou3onuto 6e3 OMmMHOOK W MONy4YeH 3aJaHHBIN pe3ynbTaT, OT4eT OGOPMIICH BEPHO M MPEAOCTABICH Ha MPOBEPKY B
YCTAHOBJICHHBIH CPOK HJIM C JOMYCTHMBIM OMO3JaHHEM, OOYYAOIIUiCsA OTBEYAeT HA BOMPOCHI MO 3aJaHUIO BEPHO, HO C
OT/ICNIbHBIMH TIOTPEIITHOCTSIMHU U OIMHOKaMH, YBEPEHHO UCIIPABICHHBIMH MOCIIE JOIIOJIHUTEIBHEIX BOIIPOCOB;

2-4 Gama — 3aJaHHe PEMICHO YACTHYHO, YAaCTUYHO BHIOpaHBl BEpHBIC HHCTPYMCHTAJIBbHBIC METOIBI M IPHEMEI
peIICHHUs, MPEACTABICH HE3aBEPLICHHBIH WM COICp)KallHil HEKOTOpble OMMOKM MPOrpaMMHBIA KOH, OT4eT O(OpMIICH
YaCTUYHO BEPHO M NPEIOCTABICH HA MPOBEPKY C JOIYCTHMBIM OINO3JaHHEM, OOy4aroliuiicss OTBedaeT Ha BOIPOCHI IO
33JaHHI0 YaCTHYHO BEPHO, IEMOHCTPHUPYS HEKOTOPYIO HETOYHOCTD OTBETOB HA AONOJIHUTEIBHBIC H HABOASIINE BOIPOCHI;

0-1 GayjutoB — 3alaHUE HE PEILCHO WM PEIICHO YaCTUYHO, YACTHYHO BHIOPaHBI HEOOXOIMMbIC MHCTPYMEHTAIbHbIC
METOJIbl ¥ ITPUEMBI PELICHUS, IPOrPaMMHBIN KOl He TPECTABJICH MM COJCPIKUT IrpyOble OIUOKH, OTYET He 0popMIICH, OTUET
HE CJIaH Ha MPOBEPKY B JIOMYCTHMBINA CPOK, 00YUAIOIIMIACSI OTBEYACT Ha BOMIPOCHI 110 3aIaHUI0 HE BEPHO.

Maxcumanvroe Konuuecmeo dannog 3a navopamopnsie 3adanus — 80 (8 3adanuii no 10 6annos).

3. MeToauyeckue MaTepuajbl, onpeesiloliue NpoueAypbl OeHMBAHUS 3HAHUM, YMEHH, HABLIKOB U (MJIN)
OMNBITA 1EATETbHOCTH, XaPAKTEPU3YIOLIUX 3Tanbl GOPMUPOBAHMS KOMIETEHIMI

[Tpouenyps! OlleHNBaHMS BKIIIOYAIOT B CE0S TEKYIIMI KOHTPOJIb ¥ IPOMEXYTOUHYIO aTTECTAIHIO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCS C UCIIOJIB30BAaHUEM OLIEHOYHBIX CPEJCTB, NPEACTABICHHBIX B II. 2
JTAHHOTO MPUIIOKEHHUs. Pe3yabTaThl TEKYIIEr0 KOHTPOJISI JOBOAATCS IO CBEACHHS CTYAECHTOB JJO IPOMEXYTOYHOM aTTECTAllUH.

IIpome:xyTounas aTTecranus NpoOBOJUTCS B opMe 3ayera.

3a4yer NpOBOAMTCS MO PACHHCAHHIO MTPOMEXKYTOUHOH arrecranud. Konn4yecTBo BOIPOCOB B 3aU4€THOM 3aJaHUM — 2
(ouH TeopeTHUeCcKUil BOIIPOC U OJJHO MPaKTUKO-OPHEHTHPOBAHHOE 3a/1aHue). Pe3ynbTaTsl aTTeCcTalny 3aHOCSTCSA B BEIOMOCTh
U 3aUeTHYI0 KHIKKY CTyAeHTa. CTyneHThI, He MpOMIeIINe IPOMEKYTOUYHYIO aTTeCTalMio M0 TpaduKy, JOJDKHEI
JIMKBUJIUPOBATh 33JJ0JKEHHOCTh B YCTaHOBJICHHOM IIOPSKE.



IIpunoxenue 2
METOJUYECKHUE YKA3ZAHUSA IO OCBOEHHWIO JUCHUTIJIMHBI

Y4eOHBIM IITaHOM NPEAYCMOTPEHBI JJAOOPATOPHBIE 3aHITHSI.

B xone nabopaTopHBIX 3aHATHH YTIyOJSIFOTCS M 3aKPEIUIIOTCS 3HAHMS CTYICHTOB IO PAIY BONIPOCOB, Pa3BHBAIOTCA
HaBBIKH MPAKTHYECKOH PabOTBHI.

[Tpu monroroBke K 1aOOPATOPHBIM 3aHATUSIM KaXbIi CTYAEHT JOJDKEH:

— M3YYUTh PEKOMEHJIOBAaHHYIO YUeOHYIO JIUTEPaTypy;

— MOJITOTOBHUTH OTBETHI HA BCE BOIPOCHI IO M3Y4aeMOi TeMe.

B mponecce mnoAroToBKHM K J1aOOpPaTOPHBIM 3aHATHAM CTYAEHTBHI MOTYT BOCIIOJIB30BAThCS KOHCYJIBTAlUAMH
IpernoiaBaTes.

Bompocsl, HE pacCMOTpeHHBIE Ha JTa0OPATOPHBIX 3aHATHAX, IOJDKHBI OBITh W3Y4YEHBI CTYACHTaMH B XOI€
caMoCTOATeNFHON paboTel. KOHTPOIB caMOCTOSTENFHON PaOOTHI CTYICHTOB OCYIISCTBISICTCS B XOJA€ 3aHATHH IOCPEICTBOM
TECTUPOBAHUS U BBIIOJHEHNUS Ta00OPAaTOPHBIX 3aJaHuil. B Xo1e caMocTosTeIbHOM paboThI KaXKABI CTYICHT 00s3aH IPOYNTATh
OCHOBHYIO H 10 BO3MOKHOCTH JIOTIOJHUTEIBHYIO JIUTEPATYPy IO M3y4aeMOW TeMe, BBIICIUTh HEHOHITHBIC TEPMHUHBI, HATH
UX 3HaYCHHUE B SHIMKIIONECINIECKIX CIOBAPSIX.

CTyneHT NMOJDKEH TOTOBHTHCS K MPEACTOSIIEMYy J1abopaTOpHOMY 3aHATHIO MO BceM 00O03HauYeHHBIM B paboueit
IporpaMMe JUCHUIIMHBI BOIIPOCAM.

JUie  DOArOTOBKM K 3aHATUAM, TEKYIIEMY KOHTPOIIO U IPOMEXYTOYHOM aTTecTaluu CTYIEHTbl MOTYT
BOCIOJIB30BAThCS AJIEKTPOHHO-OMOIIMOTEYHBIMA cucTeMaMu. Takke oOydaroliuecs MOTYT B3ATh Ha JOM HEOOXOIUMYIO
JUTEPaTypy HAa A0OHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKH WIIM BOCIIOIb30BAThCS YUTATBHBIMU 3aJIaMU.
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