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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 |momyuenne mpeacTaBIeHHS 00 AITOPUTMHM3AMM W TNPOTpaMMHPOBaHMM Ha s3blke  Python g pemenms
npo¢ecCHOHATBHBIX 3a/1ay.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

OIIK-6: CnocoGeH MOHUMATHh NMPUHIUNBI PaGoOThl COBPEMEHHBIX HMH(OPMANMOHHBIX TEXHOJOTMIi M HMCHOJB30BAaTh HUX IJIs
penieHus 3a1a4 npogeccuoHAILHOMN 1eTeTbHOCTH.

OIIK-5: CnocodeH McnoJb30BaTh COBPeMeHHble MH(OPMAIMOHHBIE TeXHOJOrHH H NMPOrpaMMHbIE CPeJICTBa NMPU pelIeHUH
npogecCHOHATBHBIX 3a1a4.

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

3HaTh:

ATOPUTMBI 00pabOTKM JaHHBIX (cooTHECeHO ¢ nHauKaropoM OITK-5.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHauKaropom OIIK-6.1)

YMeTh:

CTPOMTH AITOPUTMBI AJIs pellIeHHs MPUKIIaIHbIX 3a1a4 (cooTHeceHo ¢ uHaukaropom OITK-5.2)

HUCIIO0JIB30BaTh I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTMU 1A PCUICHUSA 3adad 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 padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonatue anropurMa, nporpammel. IlepemenHsle. Tumbl JaHHBIX. OIIK-6 JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 2 OTK- 5’ 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-6,
1.2 |anmroputmsl. Buner mukios. Hukn no xomnekuuu. LHukn no cyetuuky. 6 2 J12.1,J12.2, J12.3,
OIIK-5
Iuxn c mpemycnoBueM u mocTyciaoBueM. OOpaboTka MacCHBOB. 2.4
Boixon wu3 1nwukia.  BeimonHeHuwe — 1abOpaToOpHBIX  3alaHUB ¢
ucnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
Tema. @YHKIUH U PEKYPCUBHBIE AITOPUTMBI. OIK-6 JI1.1, JI1.2, JI1.3,
1.3 |Ilonstue monmporpammbl. llepemasa u  BO3Bpar  mapameTpoB. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-5
JlokanpHBIe ¥ TIOOATBHBIE TepeMeHHble. Pexypcens. / Cp / J2.4
Tema. ba3bl JaHHBIX. OIIK-6 JI1.1, JI1.2, JI1.3,
1.4 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax ma”HHbIX. CBa3u B 0Oasax 6 20 i JI2.1,J12.2, JI2.3,
OIIK-5
JMaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0a3zax maHHBIX. / 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. OIIK-6 JI1.1, J11.2, JI1.3,
2.1 |BBox u BeBOx gaHHBIX. Cpena pazpaboTku. CHCTEMBI yIpaBIICHHS 6 2 OIK- 5’ 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 JaHHbIx Python.
JI1.1, JI1.2, J11.3,
Crucku. Koprexu. CroBapu. [IpeoOpazoBanne naHHBIX. Cpesbl. OIIK-6,
2.2 6 2 JI2.1,J12.2, JI2.3,
Huknuyeckas oOpaboTka cmucka. [eHeparop cmnmcka. BeimomHenne OIIK-5 .4
abopaToOpHBIX 3alaHuil ¢ ucnojib3oBanueM Python, Jupyter Notebook '




i Colab. / JIa6 /
Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO TMPOTPAMMHPOBAHHS B
Python. OIK-6 J.1, J11.2, JI1.3,
2.3 |IlonsaTHe OOBEKTHO-OPUEHTHPOBAHHOIO MporpamMmupoBanus. Kiacc. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-5
OO0bexT. MHKancynanus, HaciaenoBanue W moiaumopdusm B Python. / 2.4
Cp/
Tema. Python mist pemeHus: aHATUTHIECKUX 3a/1ad. OIK-6 JI1.1, JI1.2, JI1.3,
2.4 |bubmmorexa Pandas, amanmu3 u oOpaboTka naHHBIX. Busyanusanus B 6 20 OHK-S’ JI2.1,J12.2, J12.3,
matplotlib u seaborn. / Cp/ 2.4
25 Tema. OcHOBBI Web-pa3paboTku. 6 16 OIIK-6, ﬁé}’ ﬁé;’ gég’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-5 o H2. 4’ -
JI.1, JI1.2, J11.3,
2.6 | /3auér/ 6 g | OUKG 1 1 m2 ma,
OIIK-5 .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
Texunonoruit (MHTYUT), HEOIPAHUICHHBIH
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 nmocobue | HoBocuOHpcek: 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: HaimoHanbsHbIi 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, AJITOPUTMBI ¥ CTPYKTYPBI JJaHHBIX: 1aboparopHbiii | Benropoa: benropoackuit https://www.iprbooksho
Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYAapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKUN HCOTPAHNYCHHBIH
yHHUBepcuTeT uM. B.I. AoCTyI At
]_L[yXOBa, SBC 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 TaHHBIX ¥ AITOPUTMBI: YIeOHOE HoBocubupck: https://www.iprbooksho
noco6ue Hosocubupckuii p-ru/91540.html
rOCy1apCTBEHHBIN HEOTPaHNYCHHBIH
TEXHUYECKUH 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 HEoOXOMMMOCTH IO 3aiBIEHUIO OOYYAOMETOCs C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (hOpMax, agalTUPOBAHHBIX K OTPAaHMYEHUSIM 3I0pOBbs M BocHpusTus uH(popmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina, B nedarHoil ¢opme yBenmudeHHbIM mpudrom. s num ¢ HapyIICHHSIMH ClIyXa: 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 IIIAaHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOI ClenHaTn3MpPOBaHHOM
y4eOHOI MeOeTbIO M TEXHUIECKUMH CPEIICTBAME O0yUCHHS:

- CTOJIBL, CTYJIbS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHA TPOBOAATCS B KOMIBIOTEPHBIX KJlaccaX, paboude MecTa B KOTOPBIX OOOpYJOBaHBI HEOOXOIUMBIMU
JMIEH3MOHHBIMU U/UIIM CBOOOIHO PacpOCTPaHsAEMBIMH IIPOrPAMMHBIMH CPEJICTBAMH M BBIXO0M 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 ONEHOYHBIX CPEACTB

[Ipunoxenue 1

1. Onucanue nmokasarejeii u KPUTEPUEB OLICHUBAHUSA KOMIIETEHIIMH HAa PAa3JIUYHBIX 3Talax

ux ¢popMuUpoOBaHMs, ONKCA

1.1. [Toka3arenu u K

HHMEC IIKAJI OHCHUBAHUSA

HUTCPUH OICHHBAHWA KOMHGTGHHI/IfIZ

3VH, cocraBisiomnpe
KOMITIETEHIIAIO

ITokazarenu
OLIEHUBAaHUSA

Kputepuu
OILICHUBAaHMs

Cpenctsa
OIICHUBAHWU

OIIK-5: Crioco0GeH HUCITONB30BaTh COBPEMEHHBIE MH(OPMAITMOHHBIE TEXHOJIOTHH U TPOTPaMMHEIC

HpO(l)eCCI/IOHaJ'H)HI)IX 3amad4.

CpeICcTBa MpU PELICHUU

3HaTh: aNrOpuTMBl 00pabOTKH
JTAHHBIX

3HACT TOHATHSA
nporpamma,
THIIBI JIAHHBIX

AITOPUTM,
NIepEMEHHBIE,

MOJHOTA U COJEpP:KAaTeIbHOCTh
oTBeTa
yYMEHHE IPUBOJHTH MPUMEPHI

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

YMeTs: CTPOUTH AJITOPUTMBbI
U pCHICHUA NMPUKIAJHBIX 3a-
Jaq

CTpOUT JINHEWHBIE aAJIropuT-
MBI, HUKIIMYCCKUE aJITOPUTMBI

MOJHOTA U COJEPKATEIbHOCTh
oTBeTa

yYMEHHE PUBOJHUTH TPUMEPHI
YMEHHE CaMOCTOSITENBHO HaXo-
JUTHh peIIeHUe IMOCTAaBJICHHBIX
3aj1a4

JI3 — nabGopaTtopHbie
3amanust (3amanus 1.1-
1.2)

Bnaners: IIPAKTUYECKUMHU
HaBBIKAMU 00paOOTKU JTaHHBIX
JUIsL pelieHns 3a7a4 npogeccu-
OHAJILHOM JESTEIBbHOCTH

pa3pabaTbIBaeT MOJIPOrpaM-
MBI, UCTIONB3YET JOKAIbHBIC U
rino0asbHbIe nepeMeHHbIe,
PEKypCHIO

MIOJIHOTA U COJEP)KATEIbHOCTh
OTBETa

YMEHUE IPUBOJUTH IPUMEPHI
YMEHHE CaMOCTOSTEIBHO HAXO-
JIUTh pELICHHUE IOCTaBJICHHBIX
3a1a4

JI3 — nabGopaTtopHbie

3amanust (3amanus 1.1-
1.2)

OIIK-6: CnocobeH moHUMaTh Ip

LICHUSI 33124 TPOPeCCHOHATIBHOMN JISSITENIEHOCTH

MHITUIIBI pa60T1)1 COBPEMEHHBIX I/IHq)OpMaHI/IOHHI)IX TEXHOJIOTHUH M UCIOJIL30BaTh UX JJIA pe-

3HaTh: OCHOBBI IPOTPAMMHPO-
BaHHSA

3HA€T IIOHATHA OOBEKTHO-
OpPHEHTHPOBAHHOTO POTpaM-
MHUPOBAHHS

MOJIHOTA U COJEP)KATeIIbHOCTh
OTBeTa
YMEHHE IPUBOIUTH IPUMEPHI

T — rtecr (6-10), 3 —
BOIIPOCHI K 3adety (21-
36)

YMers: ucnonb3oBath HHGOP-
MalMOHHBIE TEXHOJOIMH T
pemienust  3axad  npodeccHo-
HaJIbHOU JEeATEIbHOCTH

UCTIONB3YeT cpery pa3paboT-
KH, CUCTEMY YIPaBJICHUS KO-
oM

MIOJIHOTA U COJIEPKATEIbHOCTh
OTBETa

yMEHHE IPUBOJUTE IPUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
JUTh pEIICHHE MOCTAaBICHHBIX
3aja4

JI3 - naGoparopHble

samanus (3amanus 2.1-
2.2)

Bunaners: NIPaKTUYECKUMU
HaBBIKAMM TIPOrPAMMHPOBAHUS
IIpU pelLIeHUH 3a/1a4 mpodeccH-
OHAIILHOM JIEATEIIbHOCTH

BBITIONIHSIET aHaNU3 M oOpa-
0OTKy JaHHBIX, X BU3yalIH3a-
LUIO

MIOJIHOTA U COJIEPKATEIBHOCTh
OTBETa

yMEHHE IPUBOJUTE IPUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
JUTh pEIICHHE MOCTABICHHBIX
3aj1a4

JI3 - naGoparopHble
3amanus (3amaHus 2.1-

2.2)

1.2 IIxanbl OLIEHUBAHUSI:
Texymuii KOHTPOJb YCHEBAEMOCTH U MPOMEXKYTOUYHAs aTTECTAllMsl OCYIIECTBIISETCS B paMKax
HaKOIUTEJIbHON OaJNTbHO-PEUTHHIOBOM cucTeMbl B 100-0aiibHOM TITKAJIE.
50-100 6as10B (3a4TEHO);
0-49 6asoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbLHbIE 321aHUS WIH MHbIe MaTepHAJIbl, He0OXOAMMbIe /ISl OLIEHKH 3Ha-
HUM, YMeHNi, HABBIKOB W (WJIH) ONbITA [JeATeJbHOCTH, XapaKTepU3yIIMX 3Tanbl (POPMUPOBAHMSA
KOMIIeTeHIIMii B mpouecce 0CBOeHUsI 00pa30BaTeIbHOI MPOrpaMMbl

IIepemeHHbIe.
Tune! JaHHBIX.
Crpoxku.

el N =

Bonpocsl k 3auery

[TonaTue anroputma, mpoOrpaMMsl.




5. Maccussl.

6. BBox u BeIBOI.

7. JluHeiiHblEe AITOPUTMBI.

8. BetBnenus.

9. VYcnosus.

10. Luknuyeckue aropuTMBI.

11. Buasr nukIos.

12. 1Iyki 10 KOJIICKIIMH.

13. [uKI 110 CYETYHKY.

14. [ukia ¢ npeaycaoBHEM U IOCTYCIOBUEM.
15. Ob6paboTka MacCUBOB.

16. Beixox u3 nukia.

17. TlonsTHE MOANPOTPaAMMBI.

18. Ilepenava u BO3BpaT mapaMeTpoB.

19. JlokanbHbIe U TI00aTBHBIC TIEPEMEHHBIC.
20. Pekypcwusi.

21. BBoJ ¥ BBIBOJI JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucrembl yIIpaBIIeHHS KOIOM.

24. Monynu.

25. Cruckw.

26. Koprexmn.

27. CroBapu.

28. TIpeoOpa3oBaHHE CTPYKTYp JaHHBIX.

29. Cpessl.

30. [uknuueckas 0OpabOTKa CIHCKA.

31. T'enepatop crmcka.

32. TlonsiTne 0OBEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMHUPOBAHUSI.
33. Kiacc. O6bexr.

34. Wukancynsnus, HacjaeaoBaHue u moaumopdusm B Python.
35. bubnuoreka Pandas, ananus u 06paboTKa TaHHBIX.
36. Busyanuzanus 8 matplotlib u seaborn.

3auemHnoe 3a0anue 6KaOYaACm 06a 60NPOCA — 00OUH MeEOPEeMUYECKUIl 60NPOC U 0OHO NPAKMIU-
KO-0pUEeHmuUpoeannoe 3a0anue u3 4ucia nPueedeHHbIX Huice 1a00pamopHsIX 3a0aHull.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JOKEHHBIH MaTepuan (aKTUYECKH BEpPEeH, HAWYHe IITyOoKHX
WCYEPIIBIBAIOIINX 3HAHUA B 00bEME MPOWICHHOW MPOrpaMMbl TUCIHMILIMHBI B COOTBETCTBUHU C MOCTaB-
JICHHBIMH TPOTPaMMOM Kypca HeIsIMH U 3aJjauaMu OOYYCHHs; NMPaBUJIbHbBIC, YBEPEHHBIC JCHCTBHS IO
MPUMEHEHHIO MTOJIyYCHHBIX 3HAHUH Ha MPAKTHKE, TPAMOTHOE U JIOTUYECKH CTPOHHOE M3JI0KEHUE MaTepH-
aJjia IpH OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JIOTIOJIHUTEIILHOW JIMTEPATYPOid; HAJTMUUE TBEPIBIX
M JJOCTATOYHO TOJHBIX 3HAHUI B 00beMe MPOHAEHHOIN TPOrpaMMBbl TUCIUTUIMHBI B COOTBETCTBUU C IIEIIs-
MU 00y4eHHUsI, TPABIIIbHBIE IEHCTBUS MO0 MPUMEHEHHIO 3HaHUH Ha MPAKTUKE, YETKOE U3JI0KEHUE MaTepu-
ana, IOMYyCKAITCS OT/ENbHBIC IOTHYECKHE U CTHIMCTHYECKHE TOTPEITHOCTH, 00yJarOIIUNACs YCBOMI OC-
HOBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO B paboueil mporpamMme IUCIUTUIMHB; HATHYHE TBEPAbIX 3HAHUN
B 00BbEMe MPOUJEHHOT0 Kypca B COOTBETCTBUU C HENSIMU O0yUYEHUSs], U3TI0’KEHHUE OTBETOB C OTAEIbHBIMU
OIIMOKaMU, YBEPEHHO HCIPABICHHBIMU TMOCIE JOMOJHUTEIBHBIX BOMPOCOB; MPAaBUIbHBIC B IIEJIOM JEH-
CTBUS IO TPUMEHEHUIO 3HAHWI Ha MPAKTUKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMH, HATUYME TPYObIX OMIMOOK B
OTBETEe, HETIOHMMAaHKUE CYIIHOCTH M3JIaraéMoro BOMpoca, HEYyMEHHE MPUMEHTh 3HaHUs Ha MPAKTUKE, He-
YBEPEHHOCTh ¥ HETOUHOCTh OTBETOB Ha JOMOJIHUTENBLHBIE U HABOISIINE BOPOCHI.



Tecr

. CTpykTypHpoBaHue mporpammsl B si3bike Python ocymectsisiercst

a. C momoirsio onepaTopHbIX ckoOok begin ... end

b. C nomomuipto 3HakoB { }

c. C nmomolIbIo OTCTYIIOB

d. C nomomursto TabIHIL

. B pesynbrate BoinosHeHus koaa [X**2 for x in range(5)] Oyaer cosznan:
a. Cnucoxk kBaaparoB yucen ot 0 o 4

b. Koprex

C. BosHukHeT ommbka

d. ®yHkus uHTEpBaIA

. B s3pike Python ¢yHKkimst MokeT OBITh TIepeiaHa B KaueCTBE MapaMeTpa APYroi pyHKIIUU
a. Tomnbko B Bune lambda-eipakenust

b. Jla moxer

Cc. Her He moxer

d. ®yukiwmii B Python He cymectByer

. Luknnyeckne alropuT™bl peanusyrotes B Python ¢ momoribio KoHCTpYyKInid
a. if...elif ... else

b. def

C. define ...

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

. bubnuoreka Seaborn npenHasnadena s

a. OO6paboTKM TaOIUYHBIX JAaHHBIX

b. Busyanuzanuu gaHHBIX

c. Web-pa3pabotku

d. Pabotsl ¢ cucreMHbIMHU aitamMu

. Koncrpyxkmuii if ... elif ... else mpennasnauena B Python mns peanuzanuu
a. [ukiam4yeckux aaropuTMOB

b. BerBsimuxcs airopuTMOoB

C. JIMHEWHBIX aJITOPUTMOB

d. AHATUTHYECKUX AITOPUTMOB

. Beipasxkenue ‘TIPUBET’[::-1] BbimacT

a. IIPUBET

b. T
c. IIPMBE
d. TEBUPII

. Beenen cnoBaps d = {‘PoctoB’:’P®’, ‘[lapux':’Dpanuus’ }. UToOBI MOTYyUUTH CTPaHy, Te pacmoiara-
etcs [lapux Hy»KHO UCTIOJIB30BATH:

a. d[‘IMapwmx’]
b. Tapmwx[0]
c. d[1]

d. find(‘ITapmx’, d)
. bubnmoteka Python, mo3Bomnstomias 3¢ GpekTHBHO 00padaThIBaTh M aHAIM3UPOBATh JaHHbBIC B TAOINY-

HOM (hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus 310

a. TpueM, IpU KOTOPOM (YHKIIUS BBI3bIBAET caMmy ceOst
b. cneumanpHBIN THI JAHHBIX

C. BapuaHT MaccHuBa

d. KomaHZa BbIBOJa MH(OPMALIUH



Kpumepuu oyenusanusi:

Jnst omHOTrO OOy4aromierocst GopMupyeTcsi BapuaHT, coaepikaiinii 10 BOrpocos.
17-20 GamnoB — TecT npoiineH Ha 85-100 %,

7-16 6anmnoB — Tect npoiaeH Ha 35-84 %,

0-6 GayToB — TeCT MpoiiieH Ha MeHee, ueM 35 %.

Maxcumansnoe konuvecmeo v6annoe 3a mecm — 20.

JlabopaTtopHble 3a1aHus

JlaGopatopHoe 3aianue 1.1. AlIropuT™Msl ¥ CTPYKTYpbl JaHHBIX.

[lonstue anropurma, porpammel. [lepemennsie. Tunbl nanusix. Ctpoku. MaccuBbl. BBoa u BbI-
BoA. [IpuMeHeHne anropuTMUYECKOI0 MBIIIIEHHS! K PELICHUIO 3a/1a4.

[lenb: 03HAKOMUTHCSI C IEPEMEHHBIMM, TUIIAMU U CTPYKTypaMU JaHHbBIX, TOJYyYUTh YMEHHUS IS
BBINIOJIHEHUS TaJIbHEHIINX TaOOpaTOPHBIX 33JaHNUH, U3YUNUTh IPUEMBI BBOJIA U BBIBOJIA.

3anaHus:

3amanue BeimonHsercs B Colab wnu ananoruyHoii cucreme

Hcnonp3yiiTe npeaiokeHHbIH HA0Op TaHHBIX.

1. OtkpoiiTe GIOKHOT ¢ MPUMEPOM I10 IaHHOH TeMe.

2. BeinonHuTe 33aHKE MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CpemaiiTe BEIBOJIBI.

JlabopartopHoe 3amanue 1.2. JInHelHbIe, BETBANINECS U MUKINICCKHE aTOPUTMBI.

JIuneitnpie anroputmel. BerBnenus. Ycnosud. Luknuyeckune anroputMel. Buabl nuknos. Luki
o koJjuteknuu. [ukn mo cuetunky. [{ukin ¢ mpemycioBuem u mocrycioBueMm. O0paboTka MaccuBOB. Bri-
XOJI U3 IUKJIA.

Lenb: 03HAKOMHUTHCS C JTUHEHHBIMHU, BETBALIUMUCS M LUKIMYECKUMHU alrOpUTMaMU, MOIYYUTh
yYMEHUS JJIsl BBINOJIHEHUS JabHEHIINX JIaOOpaTOPHBIX 3a/JaHUM, U3yUUTh MPUEMBbl MPUMEHEHHS ajro-
PUTMOB JUTS pa3JIUYHBIX 3a/1a4.

Samanus:

3ananue Beimonusercs B Colab wim anamornunoi cucreme

Hcnons3yiiTe nmpeasioxkeHHbIH HA00Op JTaHHBIX.

1. OTKpoiiTe OJIOKHOT ¢ MPUMEPOM I10 JAHHOU TEeMe.

2. BrinonHuTe 33aHue Mo alrOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cmenaiite BLIBOBI.

JlaGopatopHoe 3amanue 2.1. UHcTpyMeHTapuii pa3paboTKH Ha si3bike Python.

BBon u BeiBoA manHbiX. Cpema paspabotku. Cuctembl yrpaBieHuss kogoMm. Mopayiu. Math,
NumPy.

Ilenb: 03HAKOMUTHCS C HHCTPYMEHTaMH pa3pa0bOTKH mporpamMm Ha Python, momyduts yMeHust ist
BBITIOJIHEHUS JAbHEHIINX TaOOPATOPHBIX 3aJlaHUM, U3Y4YUTh MPUEMBbI pabOThI ¢ OMOIMOTEKaMU U cpefa-
MH pa3pabOTKH.

3amaHus:

3amanue BoimonHsercs B Colab wnu aHamornyHoit cucteme

Hcnonb3yiiTe npeanokeHHbli Habop JaHHBIX.

1. OTKpoiiTe GJIOKHOT C TPUMEPOM I10 JTaHHOH TeMe.

2. BeinmonHuTe 33aHKe MO alNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CpoemnaiiTe BEIBOIBI.

JIaGoparopHoe 3aganue 2.2. Pabota co crpykrypamu JaHHbIX Python.

Crucku. Koprexu. Crnosapu. IlpeoOpazoBanue nanubix. Cpessl. Lluknndeckas o6paboTka cruc-
ka. ['enepaTop cnmcka.

Llenb: 03HAKOMHTBCS C M3MEHSIEMBIMU ¥ HEM3MEHIEMBIMU CTPYKTYPaMU JaHHBIX B s3bIke Python,
MOJIYYUTh YMEHUS JUIsl BBIIIOJHEHUS JalbHEUIINX JTa00paTOPHBIX 33JaHUl, U3YUYUTh MIPUEMBI PabOTHI CO
CTPYKTYpaMH JaHHBIX.



3amanus:

3amanue Beimoansgercs B Colab nim ananornunoii cucreme
Ucnons3yiiTe npeayioxkeHHbI HA0Op JTaHHBIX.

1. OTKpoiiTe GIIOKHOT C IPUMEPOM I10 TAaHHOH TeMeE.

2. BeinonHuTe 331aHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CaenaiiTe BEIBOJBL.

Kpumepuu oyenusanus (0ns kasxcooeo 3adanus):

16-20 GayioB — 3aaHue PEmIeHO B MOJHOM 00BEME, CAaMOCTOSITENIbHO BHIOPAHBI BEPHBIE HHCTPY-
MEHTaJbHBIE METOJBl U OMOIMOTEKH, COCTAaBJIIEH KOPPEKTHBIH MPOTPAMMHBIA KOJI, BBIIOJIHEHHE KOJa
MPOU301UI0 0e3 OMMOOK M MOJMYYEeH 3aJaHHBIN pe3yNbTaT, OT4eT O0(OPMIIEH BEPHO M IMPEIOCTABJICH Ha
MIPOBEPKY B YCTAHOBJICHHBIN CPOK, 00yUaIOMIUKACS BEPHO OTBEYAET HA BOIPOCHI 110 33aHUI0, IEMOHCTPH-
pyeT HaJInuue rTyOOKUX MCUEPIIBIBAIOIINX / TBEPBIX U JIOCTATOYHO TIOJTHBIX 3HAHHIA,

9-15 GamoB — 3aaHME PEIICHO B MOJHOM O0BeMe C HEOOJBIIMMHU TOTPEITHOCTSIMHU, CAMOCTOS-
TEJBHO BBIOPAHBI BEPHBIE WHCTPYMEHTAIBHBIE METOJBI M OMOJIMOTEKH, COCTaBJIEH KOPPEKTHBIH IPO-
TPAaMMHBIM KO, BBITIOJIHEHHWE KOJA MPOU30IUI0 0e3 OmHOOK M TOJy4YeH 3aJlaHHBI pe3yibTaT, OTYeT
oopMIIeH BEpHO M TPENOCTABICH HA NMPOBEPKY B YCTAHOBJICHHBIH CPOK WIIHM C JIOITYCTUMBIM OIO3/1aHU-
€M, OOYYaroluiicsi OTBEYaeT Ha BOIMPOCHI 1O 33/JIaHUI0 BEPHO, HO C OTHENBHBIMH IOTPEITHOCTSIMH H
OIMOKaMH, YBEPEHHO UCTIPABICHHBIMHU TIOCIIE JOTIOTHUTENBHBIX BOITPOCOB;

2-8 OaiyoB — 3a/1aHKe PENICHO YaCTHYHO, YaCTUYHO BHIOPAHBI BEPHBIC MHCTPYMEHTAIBHBIE METO-
Ibl W TIPUEMBI PEIICHHs, TPEICTaBIICH HE3aBEPIICHHBINH WM COJEp)KAIUi HEKOTOPhIE OMIMOKH IIpO-
TpaMMHBIN KOJI, OTYeT 0(hOpPMIICH YaCTUYHO BEPHO M MPEOCTABIIEH Ha MPOBEPKY C JOMYCTUMBIM OIT03/1a-
HUEM, OO0YyJaroluiicsi 0OTBEYaeT Ha BOMPOCHI IO 33/IaHUI0 YAaCTHYHO BEPHO, NEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTh OTBETOB Ha JOTIOJHHUTEIBHBIC U HABOJISAIINE BOIPOCHI,

0-1 GantoB — 3ajaHKEe HE PEIICHO WX PENIeHO YaCTHYHO, YACTUYHO BBIOpAHBI HEOOXOAUMbIC H-
CTpyMEHTAJIbHbIE METO/IbI U MPUEMBI PELIEHUSs], IPOrPaMMHBIN KOJ] HE MPEICTABJICH WIH COJAEPKUT IPy-
Oble OMMOKH, OTYET HE OPOPMIIEH, OTYET HE CJIaH Ha TIPOBEPKY B JIOMYCTHUMBIA CPOK, OOYyJArOIIHIICS OT-
BEYAET Ha BOIPOCHI MO 33JaHUIO0 HE BEPHO.

Maxkcumanvrnoe Konuuecmeo 6annoe 3a navopamopusie 3adanus — 80 (4 3a0anusn no 20 6an-
108).

3. Meroauyeckue MaTepuaJibl, onpeaessiloniue nNpoueaypbl OleHUBAHUSA 3HAHUI, YMeHUH,
HABBIKOB M (WJIH) ONBITA IEATEJIbHOCTH, XaPAKTEePHU3YIOIIUX 3TaNbl JOPMHUPOBAHUS KOMIIETEHIM I

[Ipouenyps! olleHUBaHMS BKIIOYAIOT B c€0s1 TEKYIUI KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Texymmii KOHTPOJIb yCIIEBAEMOCTH MTPOBOAUTCS C UCIOJIB30BAHUEM OILEHOYHBIX CPEJICTB, Mpe-
CTaBJICHHBIX B 1. 2 JAHHOTO MPHUIIOKEHUs. Pe3yabpTaThl TEKyIero KOHTPOJISI TOBOJSATCS IO CBEJICHUS CTY-
JICHTOB JI0 IPOMEXYTOYHOMN aTTeCTaIUH.

IIpomexyTouHas aTTecTanus IpoBOAUTCA B (hopMe 3aueTa.

3ayeT MPOBOJUTCS MO PACIUCAHUIO MPOMEXKYTOUHOU arrectarnuu. KoiumuecTBo BOMPOCOB B 3a-
YETHOM 3aJlaHuU — 2 (OJIMH TEOPETHYECKUU BOIMPOC U OJHO MPAKTUKO-OPUEHTUPOBAHHOE 3ajaHue). Pe-
3yJbTaThl aTTECTALIMM 3aHOCSTCS B BEIOMOCTh M 3a4ETHYIO KHUKKY cTyAeHTa. CTyIeHThI, HE MPOIIeAIIne
MIPOMEXYTOUYHYIO aTTECTAIUIO MO TpaduKy, JOIDKHBI TUKBUIUPOBATH 33J0JDKEHHOCTh B YCTAaHOBICHHOM
MOPSIZIKE.



[Ipunoxenue 2

METOAUYECKHE YKA3AHUSA 11O OCBOEHUIO JUCIUITJIMHBI

Y4eOHBIM IJIaHOM MPETyCMOTPEHBI JTA00OPATOPHBIE 3aHATHSL.

B xone nabopaTopHBIX 3aHATHI YrIIyOJISIOTCS M 3aKPEIUISIOTCS 3HAHHS CTYJIEHTOB IO DSy BO-
MIPOCOB, PA3BUBAIOTCS HABBIKH MPAKTUIECKOIN pabOTHI.

[Ipu noaroToBKe K 1a00PaTOPHBIM 3aHITUSIM KaKIbI CTYJIEHT JIOJIKEH:

— U3YYUTh PEKOMEHIOBAaHHYIO YUE€OHYIO JIUTEPATYPY;

— IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TEME.

B nporecce noaroToBku K 1a00paTOPHBIM 3aHATUAM CTYACHTHI MOT'YT BOCIIOJIb30BAThCS KOHCYJIb-
TalMsIMU IIPETIOaBaATEIs.

Bonpocel, He paccMOTpeHHbIE Ha JIaOOPaTOPHBIX 3aHATUSX, TOJIKHBI OBbITH U3yUEHBI CTYIEHTaAaMU
B XOJI€ CAMOCTOSTEIHHON paboThl. KOHTPOIH caMOCTOSTENBHON pabOThl CTYJIEHTOB OCYIIECTBIISIETCS B
XO/JI€ 3aHATUN METOJIOM TeCTa U BHINIOJHEHUS 1a00paTOPHBIX 3aJaHuil. B xoae camocTosTensHOM padoTh
KK CTYJEHT 00s3aH NMPOUYUTATh OCHOBHYIO M IO BO3MOXKHOCTH JIOTIOJHMUTEIBHYIO JUTEPATypy IO
M3y4aeMOi TeMe, BbIJIECIUTh HEMOHSATHbIE TEPMUHBI, HAUTH UX 3HAUYEHHE B DHIMKIONEANYECKUX CIIOBa-
psx.

CTyneHT AO0KEH FOTOBUTHCS K MIPEACTOALIEMY Ja00paTOpHOMY 3aHATHIO MO BceM 0003HaYEHHBIM
B paboueil mporpaMMe JUCHMITIINHBI BOIPOCAM.

JlJis OATOTOBKM K 3aHATHUSAM, TEKYIEMY KOHTPOII M IPOMEXKYTOYHOM aTTecTalld CTYIEHTHI
MOTYT BOCIIOJIb30BAaThCs JIEKTPOHHO-OUOIMOTEUHBIMU cucTeMaMu. Takke oOydaroluecss MOTYT B3SITh
Ha JIOM HEOOXOJIMMYIO JIUTepaTypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN UM BOCIIOIb30BATHCS
YUTAJIBHBIMH 3aJIaMHU.



