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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 |momyuenne mpeacTaBIeHHS 00 AITOPUTMHM3AMM W TNPOTpaMMHPOBaHMM Ha s3blke  Python g pemenms
po¢ecCHOHATBHBIX 3a1ad.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

OIIK-5: CnocoGeH HCHOJB30BaTh COBpeMeHHbIe WH()OPMALMOHHBIE TEXHOJOTMH M NMPOrpaMMHBbIE CpeICTBA NMPU pelleHUU
npogeccuoHaJbLHBIX 3a71a4.

OIIK-6: CnocofeH MOHMMATh NPUHIHUINLI PadoThl COBPEeMEHHBIX MH(OPMALNMOHHBLIX TEXHOJOIHH M MCIOIbL30BATH UX JIS
pelieHus 3a1a4 npogeccHoHAIbLHOM e TeIbHOCTH.

B pe3yabTaTe 0OCBOCHUS JUCHUIIJIMHBI O6y‘-lalOIIIPIﬁCS[ AOJIZKCH:

3HaTh:

arOpUTMBI 00pabOTKM JaHHBIX (cooTHEeceHO ¢ nHaukaTtopoMm OITK-5.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHauKaropom OIIK-6.1)

YMeTh:

CTPOMTH AITOPUTMBI AJIs pellIeHUs MPUKIIaIHbIX 3a1a4 (cooTHeceHo ¢ nuaukaropom OIIK-5.2)

HUCIIO0JIB30BaTh I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTMU 1A PCUICHUSA 3ada4q HpO(I)eCCPIOHaJ'IBHOﬁ ACATCIIBHOCTHU (COOTHCCGHO C MHAUKAaTOpOM
OI1K-6.2)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
nnaukaropom OITK-5.3)
NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-6.3)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI aIrOPUTMHU3ALUH

o Cemectp Komneren-
Ne HaumeHnoBanue Tembl / Bujg 3ansitus / Kype Yacos - Jluteparypa
JlaboparopHas pabota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonsatue anropurma, nporpammel. Ilepemennble. Tumbl JaHHBIX. OITK-5 JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 2 OTK- 6’ JI2.1,J12.2, J12.3,
MBIIUICHUS K PEUICHUIO 3a1ad. BEIMomHeHHe 1adopaTopHBIX 3aTaHui 2.4
¢ ucronp3oanueM Python, Jupyter Notebook mu Colab. / J1a6 /
JlaGoparopuas pabora 1.2. JIuHeiHbIe, BETBSIIUECS W LUKIHMYECKUE
AITOPUTMBL.
Jluneitnple  anroputmbl.  BetBnenus.  Ycnosus.  [{uknmudeckue JI1.1, JI1.2, JI1.3,
OIIK-5,
1.2 |anmroputmsl. Buner mukios. Hukn no xomnekuuu. LHukn no cyetuuky. 6 2 J12.1,J12.2, J12.3,
OIIK-6
Iuxn c mpemycnoBueM u mocTyciaoBueM. OOpaboTka MacCHBOB. 2.4
Boixon wu3 1nukia.  BeimonHeHwe — 1a0OpaToOpHBIX  3alaHUR ¢
ucnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
Tema. @YHKIUH U PEKYPCUBHBIE AITOPUTMBI. OIK-5 JI1.1, JI1.2, JI1.3,
1.3 |Ilonstue monmporpammbl. llepemasa u  BO3Bpar  mapameTpoB. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-6
JlokanpHBIe ¥ TIOOATBHBIE TepeMeHHble. Pexypcens. / Cp / J2.4
Tewma. ba3bl JaHHBIX. OITK-5 JI1.1, JI1.2, JI1.3,
1.4 |[Tunser 0a3 manaeix. Tunbl JaHHBIX B Oasax ma”HHbIX. CBa3u B Oasax 6 20 i JI2.1,J12.2, JI2.3,
OIIK-6
JMaHHBIX. TexHoIorkst 00padOTKH JaHHBIX B 0a3ax AaHHbIX. / Cp / J12.4
Pasnen 2. OcHoBBI IporpaMMupoBaHus Ha si3bike Python
o CemecTp Komneren-
Ne HaunmeHoBaHnue TeMbl / Bun 3ansatus / Kype Yacos - Jlutepartypa
JlaboparopHas pabota 2.1. MHcTpyMeHTapuil pa3pabOTKH Ha S3BIKE
Python. OIK-5 JI1.1, J11.2, JI1.3,
2.1 |BBox u BeBOx gaHHBIX. Cpena pazpaboTku. CHCTEMBI yIpaBIICHHS 6 2 OHK-6’ J12.1,J12.2, JI2.3,
komoM. Mozaynu. Math, NumPy. BeinonHenne 1adopaTtopHbIX 3aqaHuid 2.4
¢ ucnosp3oBanueM Python, Jupyter Notebook mmu Colab. / J1a6 /
Jlaboparophas padota 2.2. Pabota co cTpykTypamu nanHbix Python.
JI1.1, JI1.2, J11.3,
Crucku. Koprexu. CroBapu. [IpeoOpazoBanune naHHBIX. Cpesbl. OIIK-5,
2.2 6 2 JI2.1,J12.2, JI2.3,
Huknuyeckas oOpaboTka cmucka. [eHeparop cmnmcka. BeimomHenne OIIK-6 .4
abopaToOpHBIX 3alaHuil ¢ ucnojib3oBanueM Python, Jupyter Notebook '




i Colab. / JIa6 /
Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO TMPOTPAMMHPOBAHHS B
Python. OIK-5 J.1, J11.2, JI1.3,
2.3 |IlonsaTHe OOBEKTHO-OPUEHTHPOBAHHOIO MporpamMmupoBanus. Kiacc. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-6
OO0bexT. MHKancynanus, HaciaenoBanue W moiaumopdusm B Python. / 2.4
Cp/
Tema. Python mist pemeHust aHATUTHIECKUX 3a1ad. OIK-5 JI1.1, JI1.2, JI1.3,
2.4 |bubmmorexa Pandas, amanmu3 u oOpaboTka naHHBIX. Busyanmsanus B 6 20 OIK- 6’ JI2.1,J12.2, J12.3,
matplotlib u seaborn. / Cp/ 2.4
25 Tema. OcHOBBI Web-pa3paboTku. 6 16 OIIK-5, ﬁé}’ ﬁé;’ gég’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-6 o H2. 4’ -
JI.1, JI1.2, J11.3,
2.6 | /3auér/ 6 g | OUKS. 1 m2 ma,
OIIK-6 .4

4. POHJ]I OIEHOYHBIX CPEJCTB

CrpykTypa U comepkanue ()OHAA OIEHOYHBIX CPEACTB AJIS HMPOBEACHUS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMme AUCIHUILIHHEL.

5. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUITJIMHBI

5.1. OcHoBHas 1UTEPATYpa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBaHUSL: y4eOHOe mocodue Mocksa: UHTEpHET- https://biblioclub.ru/inde
YHusepcurer x.php?
WHpopManmoHHbIX page=book&id=232996
Texnonoruit (MHTYUT), HEOTPAHIICHHBIN
2005 JOCTYIL JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Baresen
JI1.2 | Byitnaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUS Ha s13bIKe Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boxar, H. 0., [lecun, | yue6HOe mocodue (benepanbHbIN p-ru/66183.html
10.B. yuusepcuret, 95C ACB, HEOTPaHNYEHHbBINA
2014 JOCTYII JUTst
3apEruCTpUpPOBaHHBIX
10JIb30BaTeIIeH
JI1.3 | Jlanpnosckuii B. B. AnropuTMbl 06pabOTKH JaHHBIX: yueOHoe mocodbue | HoBocuOHpCK: https://biblioclub.ru/inde
HoBocubupckmit x.php?
roCyJJapCTBEHHBIH page=book&id=574809
TeXHUYECKUI HEOTPaHUYEHHBIN
yHuBepcuTeT, 2018 AOCTYI At
3apEeruCTPUPOBAHHBIX
NoJIb30Baresei

5.2. lonoJHUTeIbHAS JUTEpATypa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI2.1 |[Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINN U Mocksa: HarnoHanbHbII https://biblioclub.ru/inde
MporpaMMHUpoOBanHuio Ha Python: kypc: yuebHoe OTKpHITBIA Y HUBEPCHTET x.php?
rmocooue «AHTYUT», 2016 page=book&id=429256
HEOTPaHUYEHHBIN
JOCTYII JUTS
3apEerHCTPUPOBAHHBIX
T0JIb30Barenen
J12.2 | Cuniok, B. T, AJNTOPUTMBI H CTPYKTYPBI TAaHHBIX: JTA00PaTOPHBII Bbenropox: benropoxckuit https://www.iprbooksho
Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYAapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKHit HCOTPAHNYCHHBIH
yHHUBepcuTeT uM. B.I. AoCTyI At
]_L[yXOBa, 3BC ACB’ 2013 3apel"l/lCTpl/IpOBaH\l:[bIX
0JIb30BaTeNeH
J12.3 [NpuxnanHast nHGOpMaTHKa: KypHAT MockBa: YHUBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTPaHUYEHHBIN
JOCTYII JUTSE
3apErHCTPUPOBAHHBIX

MOJIE30BaTENICH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.4 | Xunenko, B. I1. CTpyKTYpbI JaHHBIX W &ITOPUTMBI: Y4eOHOE HoBocubupck: https://www.iprbooksho
noco6ue Hosocubupckuii p-ru/91540.html
rOCy1apCTBEHHBIN HEOTPaHNYCHHBIH
TEXHUYECKUI AOCTYI TSt
yHuBepenter, 2016 3apETHCTPUPOBAHHBIX
MOJTb30BaTeINeH

5.3 IlpodeccuonanbHbie 6a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CIIPABOYHBIE CUCTEMbI

NCC "KoncynprantlLimroc"
HCC "Tapant" http://www.internet.garant.ru/
HaunonansHas snexrponnas 6udnuoreka (HOB) - https:/rusneb.ru

5.4. IlepeyeHb NpPOrpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJI OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.5. YueOHo-MeTOAUYECKHE MATEPHAJIbI VI CTYAECHTOB ¢ OTPAHMYEHHBLIMH BO3MOXKHOCTSMH 30POBbS

IIpn HeoOXOAMMOCTH IO 3aiBIEHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpMax, agalTUPOBAHHBIX K OIPaHMYEHUSIM 3I0pOBbs M BocHpusTus uH(popmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina;, B nedarHoil ¢opme yBenudeHHbIM wmpudrom. s num ¢ HapyIIEeHHSIMH ClyXa: B
(opMe HIIEKTPOHHOTO MOKYMEHTa, B IedarHoi Qopme. i U ¢ HapyMICHWSMH OIIOPHO-IBHTATEIFHOTO ammapara: B (dopme
3JIEKTPOHHOTO JOKYMEHTa; B IEUaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE UCIIUITJINHBI

[Tomewenust a1t BceX BHIOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOM ClIEnHaTn3MPOBAHHOM
yaeOHOH MeOeNbIo M TEXHHYECKUMH CPEICTBaMU O0yUJeHNS:

- CTOJIBL, CTYJIbS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHS TPOBOAATCS B KOMIBIOTEPHBIX KjlaccaX, paboudMe MecTa B KOTOPBIX 00OpYyIOBaHBl HEOOXOAUMBIMU
JMIEH3MOHHBIMU W/UIIM CBOOOIHO PacpOCTPaHEMBIMH IIPOrPAMMHBIMH CPEJICTBAMH M BBIXOIOM B MIHTEpHET.

7. METOANYECKHUE YKA3ZAHUA I OBYYAIOIIUXCA 11O OCBOEHUIO JUCITUITJINHBI

MeTtoaudeckue YKazaHus 10 OCBOCHUIO JUCHHUIIIMHBI IIPEACTAaBJICHBI B HpI/IJ'IO)KeHI/II/I 2k pa60‘{€ﬁ nporpamMmme qUCHUITIIIUHBI.




®OH/J OHEHOYHBLIX CPEACTB

[Tpunoxenue 1

1. Onucanue mokasaresiel ¥ KPUTepHUeB OLCHUBAHMSA KOMIIETEHIMI HA Pa3IMYHbIX 3Tanax
ux ¢GopMHpPOBAHMSA, ONUCAHME IIKAJ OLleHUBAHUS

1.1. Iloka3arenu u K

HUTCPUHN OLICHHUBAHUSA KOMHCTCHHHﬁZ

3VH, cocrapsiomue
KOMIICTEHIIAIO

TToxazatenmn
OILICHMBAaHUS

Kpurepuu
OLICHUBAHUS

Cpenctsa
OIICHUBAHUS

OIIK-5: CriocoOeH HCroNib30BaTh COBPEMEHHbIE MH(MOPMALMOHHBIE TEXHOJOTHH W IPOrPaMMHBIE

po(eCCHOHANBHBIX 33/1a4.

CpEICTBa MpPH PELICHUU

3HaTh: aNrOpUTMBI 00pabOTKH
JAHHBIX

3HaeT IOHSATUSA
Iporpamma,
THUIBI ITAHHBIX

AJITOPUTM,
MEpEMCHHBIC,

MIOJIHOTA U COJEPKATEIBHOCTh
OTBETA
YMEHHE IPUBOJHUTH IPUMEPHI

T — tecr (1-5), 3 — BO-
mpockl K 3auety (1-20)

YmMeTs: CTPOUTL  AJITOPUTMBI
I peHICHUS TMPUKIIAJHBIX 3a-
Jaq

CTpOUT JIMHCHHBIC AJIIropuT-
Mbl, UKIMYCCKHUEC AJITOPUTMBI

MIOJIHOTA U COJEPKATEIBHOCTh
OTBETA

YMEHHUE IPUBOJUTH IPUMEPHI
YMEHHE CAMOCTOSITEIbHO HaXo-
JIUTh PELIEHUE IIOCTABJICHHBIX
3aj1a4

JI3 — maboparopHble
3amanus (3amaHus 1.1-
1.2)

Brnanets: MIPAKTHYCCKUMU
HaBBIKAMH OOpabOTKH JaHHBIX
JUTSL peIeHUs 3a7ad mpoQeccu-
OHAJILHOH J€STCIILHOCTH

pa3pabaThBacT IO MIPOTpaM-
MBI, HCHOJIb3YET JIOKAJIbHBIEC U
rio0abHbIE IIepeMEHHBIE,
PEKypCHI0

MIOJIHOTA U COJEPKATEIBHOCTh
OTBETa

YMEHHUE IPUBOJUTH IPUMEPHI
YMEHHE CAMOCTOSITEIbHO HaXo-
JUTh PELIEHUE IIOCTABJICHHBIX
3aj1a4

JI3 — maboparopHble
3amanus (3amaHus 1.1-
1.2)

OIIK-6: CriocoGeH moHnMaTh NPUHIMITEI paOOTHl COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH M MCIIOJIB30BaTh MX JUIS pe-
HISHUS 33124 TPOEeCCHOHATIBHOMN JIeSITEIbHOCTH

3HaTh: OCHOBBI MPOTPAMMHPO-
BaHUS

3HAaCT IIOHATHUA 00BEKTHO-
OPHUCHTUPOBAHHOTO IIpOrpam-
MHPOBAHUA

MIOJIHOTA U COJEPKATEIBHOCTh
OTBETA
YMEHHE IPUBOJHUTH IPUMEPHI

T — Tectr (6-10), 3 —
BOIIPOCHI K 3aueTy (21-
36)

YMeTh: HCIONB30BaTh HHQPOP-
MalUOHHBIE TEXHOJOTHH IS
pemeHust  3amad  npodeccHo-
HAJILHOHN JIeATEIIBHOCTH

UCIIONB3YET cpely pa3pabot-
KU, CHCTEMY YIPABJICHHS KO-
JIOM

MIOJIHOTA U COJEPKATEIBHOCTh
OTBETA

YMEHHUE IPUBOJUTH IPUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
JIUTh PELIEHUE IOCTABIICHHBIX
3aj1a4

JI3 — maboparopHble
3amanus (3amaHus 2.1-
2.2)

Brnaners: MIPaKTHYECKUMHU
HaBBIKAMH TIPOTPAMMHPOBAHHUS
IIpU PELIeHUN 3a/1a4 IpodeccH-
OHAJILHOU JIEATENBHOCTH

BBITIIOJIHACT aHaJIu3 M 06pa-
6OTKy JAaHHBIX, UX BU3yaIn3a-
U0

MIOJIHOTA U COJEPKATEIBHOCTh
OTBETA

YMEHHUE IPUBOJUTH IPUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
JIUTh PELIEHUE IIOCTABJICHHBIX
3a1a4

JI3 — maboparopHble
3amanus (3amaHus 2.1-
2.2)

1.2 lIkans! OLlCHUBAHMUSL:
Texymmii KOHTPOJIb YCHEBAEMOCTH M MPOMEXKYTOUYHAs aTTECTAallMs OCYLIECTBISETCS B PaMKax
HAKOMUTEIbHOM OaJIbHO-PEHTUHTOBOM cucTeMsl B 100-0annpHOM mIKae.
50-100 GamioB (3a4TeHO);
0-49 GatoB (HE 3a4TEHO).

2. TunoBble KOHTPOJIbHBIE 32JaHHUSI WM HHbIe MaTepHaJibl, HEOOX0AUMBbIE IS OLEHKH 3Ha-
HUM, YMeHNi, HABBIKOB U (WJIH) ONbITA [IeATeJLHOCTH, XapaKTepU3yIIIMX 3Tanbl (POPMUPOBAHUA
KOMIIeTeHIIMii B mpouecce 0CBOeHUs 00pa30BaTeIbHOI MPOrpaMMbl

IlepemeHHBbIE.
Tune! JaHHBIX.
Crpoku.

b=

Bonpocsl k 3auery

IlonsiTHE anropurTma, IpOrpaMMsl.




Maccussl.

Bsonx u BbIBOLI.

JInHelHbIE aNrOPUTMBI.

Bersnenus.

9. Vcnosus.

10. Iluxnuueckue anropuTMBbI.

11. Bunsl ukios.

12. Lk 1Mo KOJIJIEKITUH.

13. 1luxia o cUeT4HKy.

14. 1luxn ¢ mpexycioBUEM U NTOCTYCIOBHUEM.
15. O6paboTka MacCHBOB.

16. Bpixon u3 nukia.

17. TloHsATHE NOAIPOrpPaMMBI.

18. Ilepenaua u BO3BparT napameTpoB.

19. JlokanbHble U TI00ANbHBIE IEPEMEHHBIE.
20. Pexypcus.

21. BBoxa ¥ BLIBOJ JaHHEBIX.

22. Cpena pa3paboTKH.

23. Cuctemsl ynpaBieHHUs KOJIOM.

24. Mopynu.

25. Cnucku.

26. Koprexu.

27. CnoBapu.

28. IIpeobpa3oBaHue CTPYKTYp JAHHBIX.

29. Cpe3sbl.

30. [uknuueckast 06paboTKa CIUCKA.

31. T'enepatop cnucka.

32. Ilonatue 0ObEKTHO-OPUEHTUPOBAHHOIO MPOTPAMMHUPOBAHHSL.
33. Kiacc. OObexT.

34. Wukancynsuus, HaciaenoBaHue u noaumopdusm B Python.
35. bubnuoreka Pandas, ananu3 u 00paboTKa NaHHBIX.
36. Busyanumzanus B matplotlib u seaborn.

o =N

3auemmnoe 3a0anue 6KaOUaAem 06a 6ONPOCA — OOUH MeEOPEMUYeCKUil 6ONPOC U 0OHO NPAKMU-
KO-0pUeHmUpoBanHoe 3a0anue u3 Yucia nPUBeOeHHbIX Huice 1a00pamopHsIX 3a0aHull.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3auTeHO») — M3JIOKEHHBIH MaTepuan (PaKTUYECKU BEPEH, HAIMYHE TTyOOKUX
MCUEPIIBIBAIOIINX 3HAHUH B 00beMe NMPOUJCHHOM MpOrpaMMBbl TUCIUILIUHBI B COOTBETCTBUU C IOCTaB-
JICHHBIMH TIPOrpaMMON Kypca LeJsIMH M 3aJadaMu OOy4YeHHMS; MpaBHIIbHBIC, YBEPEHHBIC ACHUCTBHS II0
MPUMEHEHHIO MOJIyYEeHHBIX 3HAHUI Ha MPaKTHKE, TPaMOTHOE U JIOTMYECKH CTPOMHOE U3JI0KEHUE MaTepu-
ajia pH OTBETE, YCBOGHUE OCHOBHOM M 3HAKOMCTBO C JOTOJIHUTEIBHOM JINTEpaTypoil; HATMYKue TBEPIBIX
U JOCTaTOYHO TOJIHBIX 3HAHUH B 00bEMe MPOHICHHON MPOrpaMMBbl JUCIUTUIMHBL B COOTBETCTBHH C LIS~
MU 00y4YeHHs, IPaBUJIbHbIEC IEHCTBUS MO MPUMEHEHHIO 3HAaHUN Ha MPAKTHKE, YETKOE U3JI0KEHUE MaTepu-
ana, JIOMyCKAIOTCs OT/AEIbHbIC JOTMYECKHE M CTHIIMCTUYECKHE TIOTPEIIHOCTH, 00yJYaromUnicsl YCBOWI OC-
HOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO B paboueil nmporpamme TUCHUIIIMHBL, HATUYHE TBEPAbIX 3HAHUI
B 00beMe MPOHAEHHOT0 Kypca B COOTBETCTBUHU C LIETSAMH O0yUYSHHs, H3JI0’)KEHHE OTBETOB C OTJCIbHBIMU
OIIMOKaMH, YBEPEHHO HCIPABICHHBIMU IIOCIIE OMOJHUTENBHBIX BOIIPOCOB; MPAaBHJIbHBIC B LIEJIOM JIEH-
CTBHSI 110 IPUMEHEHUIO 3HAHUN Ha IPAKTUKE;

- 0-49 GayoB («HE 3aYTEHO») — OTBETHI HE CBSA3aHBI C BOIPOCAMH, HAJM4ME TPYOBIX OMIMOOK B
OTBETE, HEIOHMMAHHUE CYIIHOCTH M3JIaraéMoro BOIPOCa, HEYMEHUE TPUMEHATh 3HAHHS Ha MPaKTHKeE, He-
YBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIOTIOJIHUTENbHBIE U HABOJAIINE BOIIPOCHI.



Tecr

. CtpykTypHpoBaHue nporpaMmsl B si3bike Python ocymectsusercs

a. C momoIrkko onepaTopHbIX CKOOOK begin ... end

b. C nomobio 3HaKOB { }

c. C momo1uipro OTCTYyIIOB

d. C nmomoisro TaOIuIl

. B pe3ynbrare Beimonaenus koga [x**2 for x in range(5)] Oyaer co3naH:
a. Cnucok kBazparoB uucen ot 0 10 4

b. Koprex

c. Bo3uukzer ommoka

d. ®ynkus uHTEpBaIA

. B s3p1ke Python ¢yHKImst MokeT OBITH TIepeiaHa B KauecTBe MapaMeTpa Apyroi GyHKIUN
a. Tonbko B Buae lambda-BeipaxeHus

b. [a Moxer

c. Her ne moxer

d. ®ynxkmwuii B Python He cymectByer

. Huknnyeckue alnropuTMbl peanusyiorcs B Python ¢ momorpio KOHCTpYKIni
a. if ... elif ... else

b. def

c. define ...

d. for...in...uwhile...

. bubnmnoreka Seaborn npeaHa3zHaueHa s

a. OOpaboTKU TAOIUYHBIX TAHHBIX

b. Busyanuzanuum 1aHHBIX

c. Web-pa3pabotku

d. PaGotsl ¢ cucteMHBIMU QaiinamMmu

. Koncrpyxkuwii if ... elif ... else mpennasnauena B Python mmst peanuzanum
a. [lMkIM4ecKux aJropuTMOB

b. BerBsmmxcs anropuTMoB

C. JIMHEWHBIX AJITOPUTMOB

d. AHaIMTHYECKHX aJTOPUTMOB

. Boipaxenue ‘IIPUBET’[::-1] Beinact

a. IIPUBET

b. T
c. IIPHUBE
d. TEBUPII

. BBeznen cnoBaps d = {‘Poctop’:’P®’, ‘[lapmwx':’ Dpanuus’ }. UToOBI MONYy4UTH CTpaHy, Ie pacroara-
ercs [lapux Hy>)KHO HCIIOJTB30BATh:

a. d[‘apwmx’]
b. TTapmx[0]
c. d[1]

d. find(‘ITapux’, d)
. bubnuoreka Python, no3possromas 3¢hhekTuBHO 00pabaThiBaTh U aHAJIU3UPOBATH JAaHHBIC B TAOIHY-

HOM (hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus ato

a. TpUeM, IPU KOTOPOM (YHKIUS BBI3BIBACT caMy ceOst
b. crHenmanbHBIN TUI TAHHBIX

C. BapUaHT MaccHuBa

d. xomanpaa BbIBOJA MH(OpMAIHH



Kpumepuu oyenusanus:

Jnis omHOTO OOyHUatomerocs: (hopMupyerTcst Bapuant, conepskaniuii 10 Bormpocos.
17-20 6annoB — tect npoitaeH Ha 85-100 %;

7-16 6annoB — Tect npoiaeH Ha 35-84 %;

0-6 GayIoB — TECT MpoiiieH Ha MeHee, YeM 35 %.

Makcumanvnoe konuvecmeo 6annoe 3a mecm — 20.

JlabopaTopHble 3agaHus

JlaGopatopHoe 3ananue 1.1. AITOpUTMBI U CTPYKTYPBI JaHHBIX.

ITonstue anroputma, nporpaMmsl. Ilepemennsie. Tunsl nanubeix. Ctpoku. Maccussl. BBog u BbI-
BoA. [IprMeHeHHEe aNropuTMUYECKOIO MBIIIJIEHUS K PELICHUIO 3a4a4.

Ilenb: 03HAKOMUTHCSI C IEPEMEHHBIMH, TUIIAMU U CTPYKTypaMHU JTaHHBIX, MOJYYUTb YMEHHUS UL
BBITIOJTHEHUS AIbHEHIINX TaO0paTOPHBIX 33aJJaHUi, M3YUUTh IPUEMBI BBOJIA M BBIBOJIA.

SagaHus:

3amanue BrinonHgeTcs B Colab mim aHaaornauoi cucreMe

Hcnonb3yliTe mpeioKeHHbIH HA0Op TaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinosHUTE 3a/1aHKE 10 aJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJBI.

Jlaboparopuoe 3aganue 1.2. JInHelHbIe, BETBAIIUECS U [IUKINYECKUE AITOPUTMBI.

JIunennble anroput™bl. BetBnenud. Ycnosus. Lluknnueckue anroputmsl. Buael nukinos. [ukn
no xoJutekuuu. Llukn mo cuerunky. Llukn ¢ npenycioBuem u nocrycioueM. O6paboTka MaccuBoB. BbI-
XOJ1 U3 LIUKJIA.

Lenb: 03HAKOMUTBCA C JIMHEWMHBIMU, BETBSIIUMUCS U LHUKIMYECKUMU ANTOPUTMAMHU, MOTYUYUTH
YMEHHS 7S BBIIIOJIHCHUS JalbHEHIINX JIA0OPAaTOPHBIX 3aJaHUN, U3YYUTh MPHUEMbI MPUMEHEHHS ajiro-
PUTMOB JUIsl pa3JIMYHBIX 3a/a4.

3agaHus:

3amanue BrinonHgeTcs B Colab mim aHaaIorn4Hoi cucreMe

Hcnonb3yliTe mpeioKeHHbIH HA00Op TaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinmonHuTe 33]aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BHIBOJIBI.

JlaGoparopHnoe 3ananue 2.1. UncTpymMeHTapuii pa3paboTku Ha si3pike Python.

BBox u BwIBox nanHbIX. Cpena paspaborku. Cucrtembl ympasieHus komoMmM. Mopymu. Math,
NumPy.

Lenb: 03HAKOMUTBCS C MHCTPYMEHTaMH pa3paboTKH nmporpaMm Ha Python, momyunts ymenus amns
BBITIOJTHEHUS JabHEHINX Ja00paTOPHBIX 3alaHUH, U3YUHUTh NIPUEMBI paObOTHI ¢ OMOIMOTEKaMH U cpejia-
MU pa3pabOTKH.

SagaHus:

3ananue BrinonHgeTcs B Colab mim aHaaorn4soi cucreMe

Vcnonp3yiiTe MpeanoxKeHHbI Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TaHHOU TeMe.

2. BeInosHUTE 3a/1aHKE 10 aJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJBI.

JlaGopatopHoe 3ananue 2.2. Pabora co crpykrypamu naHHsix Python.

Crucku. Koprexu. Cnosapu. IlpeoOpazoBanue nannbix. Cpessl. Lukanueckas o0paboTka cruc-
ka. ['eneparop cnucka.

Llenb: 03HAKOMHTBCS C U3MEHSEMBIMU U HEU3MEHIEMBIMH CTPYKTYypaMH JaHHBIX B si3bike Python,
MOJIYYUTh YMEHUS Ul BBIOJHEHUS AaJbHEUIINX Ja00paTOPHBIX 3alaHUM, U3yUYUTh MPUEMBI pabOTHI CO
CTPYKTYpaMH JaHHBIX.



3agaHus:

3ananue BrinonHgeTcs B Colab mim anaaornasoi cucreMe
Hcnonp3yiiTe MpeanoxKeHHbIH Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTE 33aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BBIBOBI.

Kpumepuu oyenusanus (011 kaxcoo2o 3a0anus):

16-20 GannoB — 3ajaHKe PEIICHO B MOJHOM 00bEME, CAMOCTOSTEIbHO BEIOPAHbI BEPHbIE HHCTPY-
MEHTaJbHBIE METOJbl U OMOJIMOTEKH, COCTaBJIEH KOPPEKTHBIH MPOrPaMMHBIM KOJI, BBIMOJIHEHHE KOJa
MPOU301LI0 0e3 OMMOOK U MOJyYeH 3a/JaHHBIA Pe3yNbTaT, OTYET O(OPMIIEH BEPHO U MPEAOCTABICH Ha
MIPOBEPKY B YCTAHOBIJICHHBIN CPOK, 00yUaIOMIUICA BEPHO OTBEYAET HAa BOIPOCHI IO 33aJJaHUI0, JEMOHCTPHU-
pYeT HaJuuue rTyOOKUX MCUEPIBIBAIOIINX / TBEPIBIX U JOCTATOYHO MOJTHBIX 3HAHUH;

9-15 GannoB — 3aaHNe PEIICHO B MOJHOM 00beMe ¢ HEOOJBIIMMHU MOTPEHIHOCTSIMH, CaMOCTOS-
TEJNBHO BBIOpaHbI BEPHBIE MHCTPYMEHTAJIbHBIE METOJbl M OMOIMOTEKH, COCTaBJIEH KOPPEKTHBIA IPO-
IpaMMHBIN KOJI, BBIIMOJIHEHHE KOJa MPOU30ILI0 0e3 OmMOOK M MONy4YeH 3aJaHHBIA pe3ysbTaT, OTYET
o(opMIIeH BEpHO U MPEAOCTABICH HA NMPOBEPKY B YCTAHOBJICHHBIA CPOK MJIH C JIOIYyCTUMBIM OIIO3/aHU-
€M, OOydYaroluiicsi OTBEYaeT Ha BOMPOCHI MO 33JaHUI0 BEPHO, HO C OTACIBHBIMH IOTPEIIHOCTAMH M
OMOKaMH, YBEPEHHO UCIPABICHHBIMU MOCTIE JOMIOJHUTEIBHBIX BOIIPOCOB;

2-8 GanoB — 3a/1aHUE PELICHO YaCTUYHO, YACTHYHO BHIOPAaHBI BEPHBIE HHCTPYMEHTAIBHBIE METO-
Il U TIPUEMBbI PELICHMS, MPEJICTaBJICH HE3aBEPLICHHBI WM COJAEpKAIlWi HEKOTOpble OUIMOKM Ipo-
IpaMMHBIN KOJI, OTYET 0(hOPMIIEH YaCTUYHO BEPHO U MPEJOCTABIICH HA MPOBEPKY C JOMYCTUMBIM OII03/a-
HUEM, O0YyYarolIuiicsi 0OTBEYaeT Ha BOIPOCHI MO 33JaHUI0 YACTUYHO BEPHO, IEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTh OTBETOB Ha JOMOJIHHUTEIbHBIE U HABOJAAIINE BOIPOCHI;

0-1 GanyoB — 3a/1aHKe HE PEIICHO WU PELICHO YaCTUYHO, YaCTHYHO BHIOpAHBI HEOOXOAUMBIE UH-
CTPYMEHTAJIbHBIE METO/IbI U MPHEMbI PELICHUS, IPOrPaMMHBIN KO HE MPEJICTABIICH WIH COJACPKHUT TPY-
Oble omMOKH, OTUeT He O(hOPMIICH, OTUET HE ClIaH Ha MPOBEPKY B JOIYCTHMBIN CPOK, 00yUarOmuiics OT-
BEYAeT Ha BOMPOCHI 110 33/IaHUI0 HE BEPHO.

Maxcumanvnoe Koauvecmeo 6annos 3a navopamopnuie 3a0anun — 80 (4 3adanua no 20 oan-
J108).

3. Metoguyeckue MaTepuaJbl, Onpene/sionie NPpoueAypbl OLeHUBAHUA 3HAHUH, YMEHHI,
HABBIKOB M (MJIM) ONBITA /IeSITEJIbHOCTH, XapAKTePU3YIOIIMX 3Tanbl (JOPMUPOBAHUS KOMIIETEHIN I

[Tporeypsl OLIEHUBAHUS BKIIIOYAIOT B ¢€0s TEKYIIUI KOHTPOJIb ¥ IPOMEKYTOYHYIO aTTECTALHUIO.

Texymmii KOHTPOJIb yCIIEBAEMOCTH ITPOBOAMUTCS C UCIIOJIB30BAHUEM OLIEHOYHBIX CPEACTB, IIPE.-
CTaBJICHHBIX B II. 2 JAHHOT'O IIPWIOKEHUA. Pe3ynbpTaThl TEKYIIEro KOHTPOJIS JOBOAATCA 10 CBEACHHUS CTY-
JIEHTOB JI0 IPOMEXYTOYHOMN aTTEeCTaLUH.

IIpoMe:kyTOUYHAs1 aTTECTALMSA TPOBOIUTCS B (hopMme 3aueTa.

3aueT NpPOBOAUTCSA IO PACIMCAHUIO MTPOMEXYTOYHOM arrecranud. KoaudecTBo BONPOCOB B 3a-
YETHOM 33JlaHuu — 2 (OIMH TEOPETHUYECKUH BOIIPOC U OJHO IPAKTHUKO-OPMEHTHUPOBAHHOE 3a7aHue). Pe-
3yJbTaThl aTTECTALMHU 3aHOCSTCS B BEIOMOCTD U 3a4ETHYIO KHUKKY CTyJeHTa. CTyZEeHTbI, HE IPOLIeAIINE
MPOMEKYTOUHYIO aTTECTALUIO 10 IrPpaduKy, JOKHBI JIUKBHIUPOBATH 33JJOJDKEHHOCTh B YCTaHOBICHHOM
MIOPSJIKE.



[Tpunoxenue 2

METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUITJIMHBI

VY4eOHBIM IJIAaHOM MPETyCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xone naGopaTopHBIX 3aHATUI yriIyOJsIOTCS M 3aKPEIUISIOTCS 3HAHHS CTYAEHTOB IO DSy BO-
MIPOCOB, PA3BUBAIOTCS HABBIKM MPAKTUYECKOI pabOTHI.

[Tpu moaroToBKe K 1a00PaTOPHBIM 3aHATUSAM KaXKAbIH CTYIEHT JOJDKEH:

— U3Y4YUTh PEKOMEH/I0BAaHHYIO Y4eOHYIO JTUTEpaTypy;

— IOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TEME.

B mporiecce moaAroToBKH K J1aOOpaTOPHBIM 3aHATHAM CTYJICHTHI MOT'YT BOCHOJIB30BAThCS KOHCYIIb-
TalUsMHU IpenogaBaTes.

Bomnpocsl, He paccMOTpeHHbIE Ha JIAOOPAaTOPHBIX 3aHATHSX, JTOJDKHBI OBITh M3YUYEHBI CTYJCHTAMHU
B XOJIe CaMOCTOATENbHOM paboTel. KOHTposb camocTosITeIbHON padoThl CTYIACHTOB OCYIIECTBIISIETCS B
XOZI€ 3aHATUH METOOM TeCTa U BBIIIOJHEHUS JTa00paTOpHBIX 3aJaHuil. B xo1e camocTosTenbHON paboTh
KaX/IbIl CTYJEHT 00s3aH MPOYMTATh OCHOBHYIO M 10 BO3MOXKHOCTH JIOTIOJIHUTENIBHYIO JIUTEPATypy IO
U3y4aeMON TeMe€, BbIIEIUTh HEMOHSATHBIE TEPMUHBI, HAUTH UX 3HAUYEHUE B SHLMUKIIONEIANYECKUX CIIOBA-
px.

CTyaeHT JOoJKEH TOTOBUTHCS K MPEACTOSIIEMY Ja00paTOPHOMY 3aHSATHIO 110 BCeM 0003HaUCHHBIM
B paboueii mporpaMme JUCHUIUIMHBI BOIPOCAM.

JUisg MOATOTOBKM K 3aHATHUSM, TEKYIIEMY KOHTPOJIO U IPOMEXYTOYHOM aTTECTAllMU CTYICHTHI
MOTYT BOCIIOJIb30BAThCS AJIEKTPOHHO-OMOIMOTEUHBIMH cHUcTeMaMH. Taxke oOydaromuecss MOryT B3STh
Ha JIOM HEOOXOUMYIO JIUTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH UM BOCHIOIb30BATHCS
YUTAJIBHBIMU 3aJIaMHU.
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