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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 {ITomyueHne TpencTaBIeHHMS 00 AITOPUTMH3ANMK W [POTPaMMHPOBAaHMM Ha s3bIke Python g pemenwms
npo¢ecCHOHATBHBIX 3a/1ay.

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 npogeccHoHAILHOM e TeIbHOCTH

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)
UCIIONb30BaTh MH()OPMAIMOHHBIE TEXHOJIOTUH JUIS PEIICHUS 3a1ad NPO(EeCCHOHATLHON JESTENBHOCTH (COOTHECEHO C MHIMKAaTOpOM
OIIK-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. OITK-5 JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 4 OTK- 6’ JI2.1,J12.2, J12.3,
MBIIUICHUS K PEUICHUIO 3a1ad. BEIMomHeHHe 1adopaTopHBIX 3aTaHui 2.4
¢ ucronp3oanueM Python, Jupyter Notebook mu Colab. / J1a6 /
JlaboparopHas pabota 1.2. JInHeHbIE U BETBSIINECS AITOPUTMBI.
. JI1.1, JI1.2, JI1.3,
Jluneitnple  anmroputrmbel.  BerBiaenus.  YcinoBus.  BreinonHenue OIIK-5,
1.2 o 6 4 J12.1,J12.2,J12.3,
J1abOPaTOPHBIX 3alaHui ¢ ucmoib3oBanueM Python, Jupyter Notebook OIIK-6
2.4
i Colab. / JIa6 /
Jlaboparophnas padota 1.3. L{ukiamueckie aropruTMBL.
Huknuyeckue anroput™bl. Bunael uukios. Lukn no komtekunu. Ly JI1.1, J11.2, JI1.3,
OIIK-5,
1.3 |mo cuerunky. I{ukn ¢ mpemycimoBueM u moctycioBueM. OOpadoTka 6 4 JI2.1,J12.2, J12.3,
o OIIK-6
MaccuBOB. BpIxon w3 mukia. BeimonHeHwe 1abOpaTopHBIX 3amaHUi ¢ 2.4
ucnosub3oBanueM Python, Jupyter Notebook mu Colab. / JIa6 /
Jlaboparopnas padota 1.4. yHKIUHN U PEKYPCUBHBIE AITOPUTMBI.
[TonsitTne momnporpammel. Ilepemaya W BO3Bpar  mapameTpoB. OITK-5 JIT.1,J11.2, J11.3,
1.4 |JlokanpHBle ¥ TnoOOaTbHBIC TEepeMeHHBIE. Pekypcusa. BrimomHeHue 6 4 OITK- 6’ JI2.1,J12.2, JI2.3,
nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 2.4
i Colab. / JIab /
Tema. ba3bl JaHHBIX. OITK-5 JI1.1, JI1.2, JI1.3,
1.5 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax maHHbBIX. CBa3u B Oasax 6 38 i JI2.1,J12.2, JI2.3,
OIIK-6
JaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0azax maHHBIX. / Cp / J12.4
Pa3gen 2. OcHoBBI porpaMMupoBanus Ha si3bike Python
Ne HaumenoBanue Tembl / Bujg 3anstus Cemectp Yacos Kommeren- Jlutepartypa
/ Kype M
JlaboparopHas pabota 2.1. WMHCTpyMeHTapuil pa3pabOTKH Ha S3BIKE
Python. OIK-5 JI1.1, J11.2, JI1.3,
2.1 |BBox u BeIBOx gaHHBIX. Cpena paszpaboTku. CHCTEMBI yIpaBlICHHS 6 4 OITK- 6’ J12.1,J12.2,J12.3,
komoM. Moayiu. Math, NumPy. BeinosnHeHue madoparopHbIX 3aaaHui J12.4
¢ ucnosp3oBanueM Python, Jupyter Notebook mu Colab. / J1a6 /




JlaboparopHas padota 2.2. PaboTa co cTpykTypamu naHHbIX Python.
Crmuckn. Koprexn. CroBapu. IlpeobpazoBanme naHHBIX. Cpessl. OITK-5 JI1.1, JI1.2, JI1.3,
2.2 |Huknuueckas oOpaboTka cmucka. I'eHepatop chucka. BrimonHenue 6 4 ’ J12.1,J12.2,J12.3,
N OIIK-6
J1abOPaTOPHBIX 3alaHuil ¢ ucmojb3oBanueM Python, Jupyter Notebook J12.4
i Colab. / JIa6 /
Jlaboparopras padora 2.3. OCHOBHI OOBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus B Python. 1.1 1.2, 7113
[TonsiTHe OOBEKTHO-OPUEHTHPOBAHHOTO TMporpamMmmHupoBanus. Kiacc. OIIK-5, IS S
2.3 6 4 J12.1,J12.2,J12.3,
O0wext. Mukancynsauus, HacnemoBaHwe u moiauMopdmsMm B Python. OIIK-6 .4
Bemonnenne mabopaTopHBIX 3amaHuil ¢ ucmoib3oBaHWEeM Python, ’
Jupyter Notebook mnu Colab. / JIa6 /
JlaboparopHas pabota 2.4. Python mns pemieHHs aHATUTHYCCKHX
3a1ad. OITK-5 JI1.1, JI1.2, JI1.3,
2.4 |bubmnoreka Pandas, amanm3 u o0OpaboTka HNaHHBIX. Busyammsanus B 6 4 ’ J12.1,J12.2, JI2.3,
. . OIIK-6
matplotlib u seaborn. BeImonHeHHe Ta0OPAaTOPHBIX  3amaHUN ¢ J12.4
ncnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
25 Tema. OcHOBBI Web-pa3paboTku. 6 38 OIIK-5, ﬁ;}’ﬁé;’ jgg’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-6 o J'[2. 4’ "
JI1.1, J11.2, JI1.3,
2.6 | /3auer/ 6 o | OUKS 1 pima2 ma,
OIIK-6 .4

4. POHJ]I OIEHOYHBIX CPEJICTB

CrpykTypa u comepkanue ()OHAA OIEHOYHBIX CPEACTB AN HMPOBEACHHS TEKyIIeH M IPOMEXKYTOUHOH arTecTallid IPEJCTaBICHB B
IIpunoxenuu 1 x paboyeil mporpaMMe AUCLHUILIHHEIL.

5. YAEBHO-METOANYECKOE 1 HH®OPMAINIMOHHOE OBECHIEYEHUE JUCIIUIIJINHbBI

5.1. OcHoBHas 1uTEpaTypa

ABTODBI, 3arnaBue WznarenscTBO, 1O Komnnua-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBAHUSL: y4eOHOE mocodne Mocksa: UHTEpHET- https://biblioclub.ru/inde
YHuusepcurer x.php?
HHdopMannoHHbIX page=book&id=232996
Texunonoruit (MHTYUT), HCOTpaHMICHHbIN
2005 JOCTYIT JUTst
3aperUCTPUPOBAHHBIX
T10JIb30Baresnen
JI1.2 | Byiinaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUsI Ha si3bike Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boxar, H. 0., [lecun, | yue6HOe mocobue (benepanbHbIN p-ru/66183.html
10.B. yuusepcuret, 95C ACB, HEOTPaHNYEHHbBIH
2014 JIOCTYTI JUISt
3apEerHCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.3 | Jlanposckuii B. B. AnroputMel 06pabOTKH JIaHHEIX: ydeOHoe nocodue | HoBocHOHpPCK: https://biblioclub.ru/inde
HoBocubupckuit x.php?
rOCYAapCTBEHHBIN page=book&id=574809
TEXHAYECKUN HEOTPaHUYEHHbIN
yHuBepcuteT, 2018 JOCTYII JIst
3apEeTHCTPHPOBAHHBIX
T10JIb30Baresnen

5.2. JlonoJHMUTeAbHAS JUTEpATypa

ABTODBI, 3arasue WznarenscTBO, TO1 Konuu-so
JI2.1 [Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINHT H Mocksa: HanmoHanbHbIi https://biblioclub.ru/inde
mporpaMMUpoBanuio Ha Python: kypc: yueOHoe OTKPHITBIA Y HUBEPCHTET x.php?
nocooue «UHTYUT», 2016 page=book&id=429256
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
TOJIb30BaTeNe
JI2.2 | Cuniok, B. T, AJNITOpUTMBI ¥ CTPYKTYPBI JaHHBIX: 1aboparopHbiid | Benropoa: benropoackuit https://www.iprbooksho
Psizanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue roCyIapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKHiA HCOTPaHIYCHHBII
yHHUBepcuTeT uM. B.I. AOCTYI At

IIlyxosa, 95C ACB, 2013 3apErucTpUPOBAHHBIX
M0JIb30BaTeIeh




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.3 [Mpuknannas nHGOPMATHKA: KYpPHAT MockBa: YHUBEpCHUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?

page=book&id=562207
HEOTpaHUYEHHbIN

JOCTYIT JUTst
3aperHCTPUPOBAHHBIX
T0JIb30Baresnen
J12.4 | Xwunenko, B. I1. CTpyKTYpBI JaHHBIX U aITOPUTMBL: YIeOHOE HoBocubupck: https://www.iprbooksho
mocobue HoBocubupckuii p.rw/91540.html
TOCyIapCTBEHHBIN HEOIpaHUYECHHBII
TEXHUYECKHUI JOCTY JUIst
yHuBepcurer, 2016 3apCrUCTPUPOBAHHAIX
T0JIb30BaTeNei

5.3 IIpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

NCC "KoncynbrantlIntoc"
HCC "Tapant" http://www.internet.garant.ru/
HartnonanbHast anekrponHas oudaunoteka (HIB) - https://rusneb.ru

5.4. [lepevyeHb NPOrpaMMHOr0 06ecriedeHust

Onepanunonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.5. YueOHO-MeTOAUYECKHE MaTepuajbl 1JId CTYAEHTOB ¢ OrpaHU4Y€HHBIMY BO3MOKHOCTHAMM 3/10POBbSI

IIpu HeoOXOOUMOCTH IO 3aiBICHHIO OOYYAOIErocsl C OrPaHHYEHHBIMH BO3MOXHOCTSIMU 370pPOBbS yueOHO-METOAUUYECKHE
MaTrepualbl MpPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHHMUYCHHAM 3710pPOBbS M BocupusaTHs uHMopMmarmu. s mmm c
HapyImICHUSIMA 3peHHs: B (opMe aynuodaiina; B medaTHOH QopMme yBeTHUYCHHBIM ImIpupToM. s U ¢ HapymICHWSMH CIyXa: B
(opMe DIIEKTPOHHOTO JOKYMEHTa, B medarHod ¢Qopme. nsd U ¢ HapyMICHHSMH OIOPHO-IBHIATEIIFHOTO ammapara: B (opme
JJIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE IUCIIUITJINHBI

ITomemenus i BceX BUIOB paboOT, MPEIyCMOTPEHHBIX yYeOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHennann3HpOBaHHOH
y4aeOHO# MeOeNbIo U TEXHHYECKUMH CPEICTBaMU O0yUCHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS JT0CKa.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, pabdoyhe MecTa B KOTOPBIX 00O0pYyJOBaHBI HEOOXOIMMBIMHU
JIMLICH3WOHHBIMH W/WJIM CBOOOTHO PacIpoCTPaHIEMBIMH IIPOTPaMMHBIMH CPEJICTBAMH M BBIX0JIOM B MIHTEpHET.

7. METOAUYECKHUE YKA3AHUSA JJISA OBYYJAIOIIUXCSA 110 OCBOEHUIO JUCIHUAIIJINHBI

MGTOIII/I‘-IGCKI/IG YKaszaHnus 1o OCBOCHUIO TUCHUIUIMHBI TPEACTABJICHBI B HpI/IIIO)KeHI/II/I 2K pa6oqef/'1 IIporpamMme qTUCIHUITIIAHBIL.




®OH/I OLIEHOYHBIX CPEJICTB

IHpuiaoxenue 1

1. Onucanue noka3aresjieil 1 KpuTepueB OLIECHUBAHUS KOMIIETEHIIMII HA PA3JIMYHBIX Tanax
UX (pOPMHUPOBaHUS, ONIMCAHUE KA OLlEHMBAHUS

1.1. IToka3arenu u K

PUTCPUU OLICHUBAHUA KOMIICTCHITUI:

3VH, cocraBisronime
KOMIIETEHIUIO

IToxazarenn
OLICHMBaHMS

Kpurepun
OLICHWBAHHMS

CpencTBa
OIIEHUBAHMS

OIIK-5: CriocobeH HCmoap30BaTh COBPEMEHHBIE HH)OPMAITHOHHEBIE TEXHOJIOTHH U IIPOTPaMMHBIE CPEICTBA MIPH PEIICHUN
npo¢ecCHOHAIBHBIX 3a1a4.

3HaTh: AJTOPUTMBI OOpPa0OTKH | 3HAET TOHATHS  AJNTOPUTM, | TIONHOTAa W comepkarensHocts | T — tect (1-5), 3 —
JIAHHBIX nporpamma, NepeMeHHbIe, | OTBETa Borpockl K 3auery (1-
THIIBI JaHHBIX yYMEHHE IPUBOANUTH NPUMEPHI 20)

YMeTb: CTpPOHTH aNTOPUTMBI | CTPOHT JMHEHHBIC | MOJHOTa M cojaepxarensHocTh | JI3 — maGoparopHbie
JUISL peuicHusA MMPUKJIaJHBIX AJITOPUTMBI, IUKJINYCCKHEC OTBCTa 3alaHuA (33}13HH51 1.1-
3a1a4 aJITOPUTMBI YMEHUE IPUBOAUTH IPUMEPBI 1.4)

yMeHHe CaMOCTOSATEIBHO

HaXoIUuThb peUICHUC

MIOCTABJICHHBIX 3a/1a4
Bnanets: MPaKTHIECKUMH | pa3padaTeiBacT MOJIHOTa W cojepkaTenbHOCTh | JI3 — mabopaTopHble
HaBbIKaMH 00pa0OTKM MAHHBIX | MOJNPOTPAMMBI, HCIIOIB3YEeT | OTBETa 3amanus (3amanms 1.1-
UL peneHns 3a7a4 | JOKaJbHbIE W  TJIOOAIbHBIC | YMEHHE IIPUBOJUTH IPUMEPHI 1.4)
npodeccrnoHanbHOM NIepeMEHHbIE, PEKYPCHIO yMeHHe CaMOCTOSTEIHHO
JEeATEIIBHOCTH HaxXOIWTh pemeHne

IIOCTaBJICHHBIX 3a/1a4

OIIK-6: CriocoOeH MOHUMATh MPUHIUIIBI pAOOTH COBPEMEHHBIX NHPOPMAIMOHHBIX TEXHOJIOTHH 1

peuieHust 3a71a4 MpoQecCHOHAIBHOMN JISSITeNbHOCTH

HCIIOJIB30BAaTh UX IJIA

3HaTh: OCHOBBI | 3HA€T TOHATHS OOBEKTHO- | MOJHOTA M cojaepxkarensHocTh | T — Tect (6-10), 3 —
MIPOrpaMMUPOBAHUS OPUEHTUPOBAHHOIO OoTBeTa BOMPOCHI K 3a4eTy (21-

IpOTrpaMMHUPOBAHUS YMEHHE IPUBOJUTH IPUMEPHI 36)
YMmeTb: HCTIONB30BaTh | MCIOIB3YET cpely | MOJIHOTa W cojaepkaTenbHOCTh | JI3 — maGopaTopHbie
MHQOPMALMOHHBIE TEXHOJIOTUH | pa3paboTKH, CUCTEMY | OTBeTa 3aganus (3amanus 2.1-
Ui pemeHus 3a/1a4 | yIpaBJIeHHUs KOJOM yMEHHE IPUBOANUTH MPUMEPHI 2.4)
npodeccrnoHabHOM yMeHHe CaMOCTOSTEIHHO
JeATeIbHOCTH HaxOJHTh pemeHne

MIOCTABJIEHHBIX 3a/1a4

Bnaners: MPaKTHIECKUMH | BBIIOJHSET aHan3 U | IOJHOTa M cozaepxarensHocTs | JI3 — maGoparopHble
HaBbIKAMU IPOTPaMMHpPOBaHUS | 0OPaOOTKY  JaHHBIX, ux | oTBeTa 3aganus (3amanus 2.1-
npu pemeHnu 3a7la4y | BU3yaIHM3aIHIO YMEHHE IPUBOANTH MPUMEPHI 2.4)
npodeccroHaNbHOM yMeHHe CaMOCTOSTEIHHO
JIeSITeTbHOCTH HaXOJIUTh pemeHue

IIOCTaBJICHHBIX 3a/1a4

1.2 IIxajbI oIleHNBaHHUS:
Texylmuil KOHTPOJb YCHEBAEMOCTH U NPOMEKYTOYHAsl aTTECTallMsl OCYLIECTBISETCS B PaMKax
HaKOMUTENbHOM OaibHO-peiTHHrOBOM cuctemsbl B 100-0anibHOi miKae.
50-100 6aoB (3a4TEHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIC 3a/IaHUSl WJIM HMHbIe MaTepuHasbl, He0OXOAUMBbIEe ISl OLEHKH
3HAHUI, YMEHUH, HABBIKOB 1 (MJIM) ONBITA 1eATEIbHOCTH, XapaKTePHU3YIOLIMX 3Tanbl GoOpMHPOBAHUA
KOMIIETeHIII B Ipouecce 0CBOeHHUs 00pa30BaTeJbHOI NPOrpaMMBbl

IlepemeHHbIE.
Tume! JaHHBIX.
Crpoku.

el A =

Bonpocsl k 3auery

[TonsiTue anropuT™Ma, MPOrpamMMmal.




5. Maccussl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aITOPUTMBI.

8. BerBienus.

9. VYcnosus.

10. [luknuyecKue anropuTMBI.

11. Bunase! quKiIoB.

12. MK 10 KOJUICKIIHH.

13. IIuki 1o cueT4yuKy.

14. uki ¢ npeaycioBUEM U MOCTYCIOBUEM.
15. O6paboTka MacCcHUBOB.

16. Breixox u3 nukna.

17. TlonsTHe noanIpOrpaMmsl.

18. ITlepenaua u BO3BpaT mapameTpOB.

19. JlokanbHbIe U TI00aTBHBIC TIEPEMEHHBIE.
20. Pexypcus.

21. BBox ¥ BBIBOJ IaHHBIX.

22. Cpena pa3pabOTKH.

23. Cucrembl ynpaBJIeHHS KOJIOM.

24. Mopynu.

25. Cruckw.

26. Koptexu.

27. CnoBapu.

28. IlpeoOpa3oBaHue CTPYKTYp JaHHBIX.

29. Cpe3sbl.

30. [Mukimueckas oOpabOTKa CIHCKA.

31. I'eneparop crmcka.

32. TloHsATHE 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHPOBAHUSI.
33. Kiacc. O0bexT.

34. Wukancysius, HacleqoBaHue u noauMopdusm B Python.
35. bubnuoreka Pandas, ananus u 006paboOTKa JaHHBIX.
36. Busyanu3zarust B matplotlib u seaborn.

3auemnoe 3adanue 6GKAOUaAem 064 6ONPOCA — OOUH MEOPEMUYECKUNl 60ONPOC U O0OHO
RPAKMUKO-OPUCHMUPOBGAHHOE 3A0aHUe U3 YUCIA NPUBEOECHHBIX HUMICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEeH, HAaIU4YHe ITyOOKUX
WCUEPIIBIBAOIINX 3HAaHWA B 00bEeMe MPOWICHHOW NpPOTpaMMbl JWCIUIUIMHBI B COOTBETCTBHU C
MOCTaBJIEHHBIMHU MIPOrpaMMOil Kypca LENsIMHU U 3a/ladyaMy 00y4eHUs; IPaBUIIbHBIE, YBEPEHHBIE JIEHCTBUS
10 TIPUMEHEHUIO TOJIYYEeHHBIX 3HAHWHA Ha TPAKTHUKE, TPAaMOTHOE W JIOTUYECKH CTPOWHOE H3JIOKEHUE
MmarepHaja Mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOJHUTEJIBHOM JTUTEpaTypoil; Haauuue
TBEPIBIX W JOCTAaTOYHO TIOJHBIX 3HAaHWA B O0OBEME MPONAEHHOW MPOrpaMMbl UCIHUILIMHBI B
COOTBETCTBUH C LEJISIMU O0Y4YEHHUs1, TPAaBUIIbHbIE AEUCTBUS 110 IPUMEHEHHUIO 3HAaHUN Ha MPaKTHKe, YETKOe
U3JI0KCHWE MaTepualia, JOIMyCKAITCS OTACIbHBIE JIOTMYECKHEe M CTHJIMCTHYECKHE TOTPEIIHOCTH,
00y4aroImuiicsl yCBOMIJI OCHOBHYIO JIMTEPATYpy, PEKOMEHIOBAaHHYIO B paboueil mporpaMme JUCHUIUIMHEI,
HaJIMYMe TBEPIBIX 3HAHWK B OO0BEME NPOIIEHHOTO Kypca B COOTBETCTBHHM C ULEISIMH OOydYeHWUS,
U3JI0KEHHUE OTBETOB C OTIENbHBIMU OIIMOKAaMH, YBEPEHHO HCHPABICHHBIMU TOCJE JOMOJIHUTEIBHBIX
BOIIPOCOB; MPABHIILHBIC B II€JIOM JICHCTBHSI ITO MPUMEHEHHIO 3HAHUH Ha TIPAKTUKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMHU, HATMYKE TPYOBIX OMIMOOK B
OTBETE, HEIIOHMMAaHUE CYIIHOCTH HW3JIaraeMoro BOMpPOCa, HEYMEHHWE TMPUMEHSTH 3HaHWS Ha TPaKTHKE,
HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JOMOJHHUTEIbHbBIC U HABOSIINE BOIPOCHI.



Tecr

. CTpykTypHpOBaHKe IpOrpaMMEI B si3bike Python ocymectsisercs

a. C momormrsio onepaTopHbIX cKoOOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmomoImipIo OTCTYIIOB

d. C nomorursto TadaHIL

. B pesynbrate BoimonHenus koga [X**2 for x in range(5)] Oyxaer cosnan:
a. Cnucoxk kBaaparoB yucen ot 0 1o 4

b. Koprex

C. Boznukner omubka

d. ®yukuus nHTEpBaa

. B s3b1ke Python ¢yskiums MoxeT ObITh IepeiaHa B Ka4eCTBe apaMmeTpa Ipyrou GyHKIUH
a. Tonbko B Buae lambda-Beipakenus

b. Jla moxer

Cc. Her He moxer

d. ®yukiwmii B Python He cymectByer

. Huknuueckue anropuT™el peanu3yroresi B Python ¢ momoIbso KOHCTpYKIuit
a. if...elif ... else

b. def

C. define ...

d. for...in... u while ...

. bubnnoreka Seaborn npeaHa3HaueHa s

a. OO0paboTKM TaOIMYHBIX JAHHBIX

b. Busyanusaiuu qaHHBIX

c. Web-pa3pabotku

d. Pabotsl ¢ cucTeMHBIMU (aitiamMu

. Koncrpyxkuwii if ... elif ... else npeanasnauena B Python mst peanusariu
a. llukiIn4yeckux aaropuTMOB

b. BeTBsmxcs aNropuTMOB

C. JIMHEWHBIX AITOPUTMOB

d. AHaTUTHYECKHX aTOPUTMOB

. Boipaxxenue ‘TIPUBET’[::-1] BeigacT

a. IMMPUBET

b. T
c. IIPUBE
d. TEBUPII
. Beenen cnoBapp d = {‘Poctop’:’P®’, ‘Ilapwx':’®panuus’}. YToObl MNOIY4YUTH CTpaHy, TJe
pacnionaraercs [lapux Hy»KHO UCIIOJIB30BaTh:!
a. d[‘Tapmx’]
b. TMapux[0]
c. d[1]

d. find(‘TTapwx’, d)
. bubnuorexka Python, mno3Bosstomas 3ddexkTHBHO 00padaThiBaTh W AHAIM3UPOBATH JAHHBIC B
TabauuHOM hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcwus sto

a. TpueMm, IpU KOTOPOM (PYHKIIUS BBI3bIBAET caMy ceOst
b. crennanbHbBIA THI JaHHBIX

C. BapuaHT MaccuBa

d. xomanza BeIBOJa MH(OPMAIHU



Kpumepuu oyenusanus:

Jiis omHOTO OOyUaromerocss GopMupyeTcsl BapuaHT, coaeprxkamuii 10 BompocoB.
17-20 6annoB — tect npoiinex Ha 85-100 %);

7-16 6amnoB — tect npoiiaeH Ha 35-84 %;

0-6 GanoB — TecT MpoiIeH Ha MeHee, YeM 35 %.

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabopaTropHble 3a1aHUA
JlabopaTopHoe 3amanue 1.1. AATOpUTMBI U CTPYKTYPHI TaHHBIX.
[Tonstue anropurMma, nporpammsbl. [lepemennsie. Tunbl nannbix. Ctpoku. Maccusbl. BBox u

BBIBO/. HpI/IMeHeHI/Ie AITOPUTMHUYCCKOI'O MBIIIJICHUA K PECIICHUIO 3a1a4.

Ilenp: 03HAKOMUTBCA C NEPEMEHHBIMM, TUIIAMU U CTPYKTYpPaMH JAHHBIX, [TOJIYYUTh YMEHUS IS

BBITIOJTHEHU A I[aJ'IBHefIIHPIX Ha60paTOpHHX 3a,I[aHI/II71, HU3Yy4YUTh IIPUEMBI BBOJIa U BBIBOA.

3anaHus:

3amanue Boinosusiercst B Colab nin ananornuHoi cucreme
Hcnonb3yiiTe mpeyioxkeHHBIN HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM I10 JAaHHOU TEeME.

2. BeImontHUTE 33JaHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Coenaiite BbIBOJIBI.

JIaGoparopHnoe 3aganue 1.2. JInHeliHbIe U BETBAIMECS AITOPUTMBI.
JIunelinple anropuT™el. BeTtBnenus. Y cnosus.
Ilenb: O3HAKOMHUTBCA C JIMHEHHBIMM M BETBSIIMMUCA AITOPUTMAaMH, MOJIYYUTb YMEHHUS UL

BBIITIOJTHCHU A I[aJII)Hef/'IHH/IX Ha60paTOpHI)IX 3aI[aHI/II\/JI, HU3Yy4YUTh HNPUEMblI NPUMCHCHHA AJITOPUTMOB JIA
Ppa3INYHbIX 3a/1a4.

3amanus:

3ananue Beinonasercs B Colab wim ananornyHoii cucreme
Ucnons3yiiTe npeniokeHHbIA HA00p JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ TPUMEPOM IO TaHHOU TeMe.

2. BeimonHuTe 33/1aHKE 10 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BEIBOJIEL.

JlaboparopHoe 3aganue 1.3. [{ukianueckue anropuTMBL.
Huknuueckue anroput™bl. Bumbl mukiioB. [Hukn mo koseknuu. [{ukn no cueruwky. Huki c

MMpeaAyCIOBUCM U IMOCTYCIIOBUCM. O6pa60TI<a MacCHBOB. BpIXoa u3 1uKIia.

]_IGJ'IBZ O3HAKOMUTBCA € MNUKIMYCCKUMHU aJIrOPUTMAaMH, IIOJNYYUTb YMCHUSA OJId BBIIIOJIHCHHA

JanbHEUIITNX J'Ia60paTOpHLIX SaﬂaHHﬁ, HU3YUUTh HNPUEMblI NPUMCHCHHA AJITOPUTMOB JISI PA3JIAYHBIX

3a7ad4.

3amaHus:

3amanne Beinoaaserca B Colab nim ananornunoii cucreme
Hcnonb3yiiTe npeasioxkeHHbIH HA00p JTaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOM TeMe.

2. BeimonHuTe 33aHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cuaenaiite BBIBOJEI.

JlaGoparopHoe 3ananue 1.4. DyHKIUU U pEKYPCHUBHBIE aITOPUTMBI.
ITonatue mnoxmporpammel. Ilepemaga u Bo3Bpar mnapamerpoB. JlokanpHble U TJ00aTbHBIE

nepemeHHsble. Pexypcus.

HCJ’ILZ O3HAKOMUTHECA C (I)YHKL[I/IHMI/I U PCKYPCUBHBIMH AJITOPUTMAaMHU, IOJTYUYUTH YMCHHUA IJIA

BBIMIOJTHEHUS] JAIbHEWIINX J1a00paTOpHBIX 3aJaHUl, H3Y4YUTh MPUEMbl NPUMEHEHUS (QYHKIUN WU
QITOPUTMOB JIJISl pa3NIUYHBIX 3a]1a4.

SamaHus:
3ananue Beinonusgerca B Colab uinn ananoruysoii cucreme



Hcnons3yiiTe npenioxkeHHBI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JAaHHOH TeMe.

2. BoinmonHuTe 33aHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJIBI.

JIaGoparopnoe 3aganue 2.1. UnctpymenTapuii pa3padotku Ha si3pike Python.

BBox u BeiBOx nanHbIX. Cpenma paspabotku. CucreMbl ympaBiaeHHss komoM. Mopaynu. Math,
NumPy.

Ienb: 03HAKOMHUTBLCS ¢ HHCTPYMEHTaMU Pa3pabOTKHU mporpaMm Ha Python, monyduts ymMeHus s
BBITIOJIHCHHS JAJIbHEHIINX Ja0OpaTOPHBIX 3aJaHui, W3YYUTh IMPUEMBbI PabOThI ¢ OMOIMOTEKAMU U
cpenamu pa3paboTKH.

Samanus:

3amanue Beinoansercs B Colab niu ananornunoii cucreme

Hcnonp3yiiTe npeniokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM I10 TAHHOH TeMe.

2. BoimonHuTe 3aaHue Mo aNropuTMy, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiiTe BBIBOJIEL.

JIaGoparopHnoe 3aganue 2.2. Pabora co ctpykrypamu nanabsix Python.

Cnucku. Koptexu. Cnopapu. IlpeoOpazoBanue mannbix. Cpesbl. Llukiamdeckas oOpaboTka
criicka. ['eneparop cnmcka.

[lenb: 03HAKOMUTHCS ¢ U3MEHIEMBIMU M HEU3MEHSIEMBIMH CTPYKTYpaMH JaHHbBIX B si3bike Python,
MOJIyYUTh YMEHUS JIJISl BBIITOJIHCHUS TaTbHEHIINX JTa0OPAaTOPHBIX 3aJlaHUH, U3YYUTh MIPUEMBI paOOThI CO
CTPYKTypaMH JaHHBIX.

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornuHoi cucreme

Hcnons3yiiTe npenokeHHbIA HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTe 33a/1aHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJIEL.

JIaboparopHoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPUEHTUPOBAHHOIO IPOrPaMMHPOBAHUSA B
Python.

[Tonatne 00BEKTHO-OPUEHTHPOBAHHOTO mporpamMmupoBanus. Kiacc. OObexT. MHkancynsus,
HacJsieJoBaHue U nonumop¢usm B Python.

Ienb: 03HAKOMHTBCS C BIIEMEHTaMH 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS Ha S3bIKE
Python, mnony4nTh yMeHHs HamMcaHus OOBEKTHO-OPHEHTHPOBAHHBIX MMPOrPAMM, H3Y4YHTh MPHEMBI
paboThI ¢ KIaccaMu U OOBEKTaMHU.

3angaHus:

3amganue BeimonHsercs B Colab niu ananornvHoi cucreme

Hcnonp3yiiTe npeasioxkeHHbIN HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAaHHOH TeMme.

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

3. Cnenaiite BBIBOJIBI.

JIaGoparophoe 3aganue 2.4. Python ju1st pemeHust aHanUTHYECKUX 3a]1ad.

bubnnoreka Pandas, ananus u 06paboTka nanHsix. Buzyanuzanus B matplotlib u seaborn.

Llenb: o3HaKOMUTBCS ¢ OMOIHMOTEKamMu B s3bIke Python, momy4yuts ymeHus o0pabOTKH, aHANIN3a U
BU3YaIM3alMH JaHHBIX, U3yYUTh MPUEMBbl pabOThl ¢ OUOIHOTEKAMHU.

3anaHus:

3ananue BemmonHsgerca B Colab wim ananornuHol cucreme

Hcnonp3yiiTe npeioKeHHbli Ha0op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 JAHHOU TEeMe.

2. BeinonHuTe 3a/1aHue MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.



3. Coenaiite BBIBOJEI.

Kpumepuu oyenusanus (015 xasicooeo 3a0anus).

9-10 OamnoB — 3aJaHuEe PEHIEHO B TIOJHOM OOBEME, CaMOCTOSATEIBHO BBHIOpAHBI BEpPHBIC
UHCTPYMEHTAJIbHBIE METOJBI M OUOJIMOTEKH, COCTABJICH KOPPEKTHBIM MPOTPaMMHBIA KOJI, BBITIOJTHEHUE
KOJ[a POM30IILI0 0e3 OMMOOK U MOJIYYCH 3a/IaHHbIN Pe3yIbTaT, OTYEeT OPOPMIICH BEPHO U IIPEIOCTABIICH
Ha TPOBEPKY B YCTAaHOBJCHHBIH CPOK, OOYYarOIIUICS BEPHO OTBEYAECT Ha BOMPOCHI IO 3a/IaHUIO,
JEMOHCTPHUPYET HATHINE TITyOOKHUX HCUEPITBIBAIONINX / TBEPIBIX U JTOCTATOYHO TOJHBIX 3HAHU,

5-8 OamioB — 3aJaHUE pEHIeHO B TOJHOM oOOBeMe C HEOOJBIIMMH IOTPEHIHOCTSIMH,
CaMOCTOSITEIIbHO BBIOPAaHbI BEPHBIC HHCTPYMEHTAJIbHBIC METOBI U OMOJIIMOTEKH, COCTABIICH KOPPEKTHBIH
MPOTPaMMHBIN KOJI, BEITIOJTHEHHE KOJa MPOU30IUI0 0e3 OMMOOK ¥ TMOJIyUeH 3aJaHHBINA pe3ysbTar, OTYET
oopMIeH BEpHO M TMPENOCTABICH Ha MPOBEPKY B YCTAHOBJIICHHBIH CPOK WM C JIOIYCTHMBIM
OMo3/1aHueM, OOYyJarolIMiiCsl OTBEYaeT Ha BOMPOCH IO 33aJaHUI0 BEPHO, HO C OTACIbHBIMU
MOTPEIIHOCTSMHU U OIIMOKAMH, YBEPEHHO HCITPABICHHBIMHE ITOCIIE JIOTIOJIHUTEIBLHBIX BOIIPOCOB,;

2-4 6ayta — 3aJjaHke PEIICHO YaCTUIHO, YACTUYHO BBIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIC METOIBI
U TPUEMBbl pEIICHUs, TMPEICTaBICH HE3aBEePIICHHBIA WU COACPXKAIIMKA HEKOTOpPhIE OIIUOKH
MPOrPaMMHBIA KOJI, OTYeT O(OPMIICH YaCTUYHO BEPHO W TPEIOCTABIICH HA MPOBEPKY C JOMYCTUMBIM
OIO3J[aHMEM, OOYYAIOIIUICS OTBEYaeT Ha BOMPOCHI IO 33JaHUI0 YACTUYHO BEPHO, JEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JOIIOJIHUTEIbHBIC ¥ HABOISIIINE BOIIPOCHI;

0-1 GayuioB — 3a/laHWe HE PEUICHO MM PEIICHO YaCTUYHO, YACTHMYHO BHIOPAHBI HEOOXOIUMbIE
WHCTPYMCHTAIILHBIC METOJIBI U TIPUEMBI PEIICHUS, TIPOTPAMMHBIA KOJ HE MPEICTABIICH WJIA COJCPKUT
rpyObIie ONIMOKHU, OTYET He OPOPMIICH, OTUET HE CAAaH HA MPOBEPKY B MOMYCTUMBINA CPOK, O0yUarOIIUHCS
OTBEUYAET HA BOIIPOCHI IO 33TaHUIO HE BEPHO.

Maxcumanvnoe xonuuecmeo 6Gannoe 3a nadopamopusie 3adanus — 80 (8 zadanuii no 10
oannos).

3. MeToan4yeckne MaTepHaJibl, ONpeAesionye Npoueaypbl ONCHNBAHNS 3HAHUN, YMEHHI,
HABBIKOB M (MJ1H) ONBITA 1eATEJbHOCTH, XapaKTePHU3YIOIIMX 3Tanbl GopMUPOBAHUA KOMIIETEeHUM I

[Ipouienyps! olleHUBaHMSI BKJIIOYAIOT B c€051 TEKYIIUH KOHTPOJIb U IPOMEXYTOUHYIO aTTECTAIIHIO.

Texkymuil KOHTPOJIb YCIEBAEMOCTU IIPOBOJUTCA C MCIOJB30BAHUEM OLICHOYHBIX CPEJACTB,
NPECTAaBICHHBIX B M. 2 JAHHOTO MPHJIOKEHHsI. Pe3ylIbTaThl TEKYIIET0 KOHTPOJISI JOBOMISATCS 10 CBEIICHHS
CTYJIEHTOB 110 IPOMEKYTOYHOU aTTECTALUHU.

IIpomexyTouHas aTrecTanms NPOBOAUTCS B GopMe 3a4eTa.

3aueT NPOBOAMUTCSA IO PACHUCAHUI0 NPOMEXYTOYHOHM arrectanuu. KoamdecTBo BONpPOCOB B
3a4eTHOM 3a/laHuM — 2 (OJMH TEOPETHUYECKHH BOMPOC M OJHO IMPAKTHKO-OPHEHTHPOBAHHOE 33/IaHUE).
Pe3ynpTarel arrecTanuu 3aHOCATCA B BEIOMOCTb M 3aU€THYIO KHIKKY cTyaeHTa. CTyIoeHTB, He
IpOUIe/IINEe MPOMEKYTOUHYIO aTTECTAlMI0 MO TpauKy, AOHKHBI JIMKBUAMPOBATH 3a/10JKEHHOCTh B
YCTaHOBJICHHOM IIOPSIKE.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCLIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPELYCMOTPEHBI JIA0OPATOPHBIE 3AHSTHSL.

B xozme nabopaTopHbIX 3aHATUN YryOJSIOTCS M 3aKpPEeIUISIOTCS 3HAHUS CTYAEHTOB IO DSy
BOIIPOCOB, Pa3BUBAIOTCS HABBIKH MPAKTHYECKON PaOOTHI.

[Ipu moAroToBKe K J1aGOPaTOPHBIM 3aHATUAM KaXKIBIA CTYJCHT JOJIKEH:

— U3YYHUTh PEKOMEH/IOBAHHYIO YUEOHYIO JIUTEPATYPY;

— IOJATOTOBUTH OTBETHI HA BCE BOIIPOCHI IO U3y4aeMOU TEME.

B mnpouecce moaroToBku K Ja0OpaTOPHBIM 3aHATUSM CTYACHTBI MOTYT BOCIIOJIB30BaTHCS
KOHCYJIbTALIUSIMU ITPENOIaBATETIS.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHUSAX, OJDKHBI OBITh M3YYEHBI CTYJACHTAMHU
B XOJIE CaMOCTOSITEeNbHOU padoThl. KOHTPOIh caMOCTOSTENbHON pabOThl CTYACHTOB OCYILECTBISETCS B
XO0Jle 3aHATUH TIOCPEACTBOM TECTUPOBAHMSI M BBIOJIHEHUs JabopaTopHbIX 3anaHuil. B xozxe
CaMOCTOSITENIbHOM paboThl KaXAbIH CTYAEHT OO0Sf3aH MNPOYUTATh OCHOBHYIO U TIO BO3MOKHOCTH
JIOTIOJIHUTEIbHYIO JIUTEpATypy IO H3Y4aeMOH TeMe, BBIJCINUTh HEMOHATHbIE TEPMMHBI, HAUTH HX
3HAQUYEHHE B SHIMKJIONEIUYECKUX CI0BapPSIX.

CTyneHT AOKEH TOTOBUTHCS K IPEACTOALIEMY J1a00paTOPHOMY 3aHATHUIO 110 BCEM 0003HAUEHHBIM
B paboueil mporpaMMme AUCHUILINHBI BOIPOCAM.

JUig MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJII M IPOMEXKYTOYHOM aTTecTallMM CTYAEHTbI
MOTYT BOCHOJIB30BaThCS 3JIEKTPOHHO-OUOIMOTEUHBIME cUCTeMaMH. Takke o0ydarouiuecs: MOTYT B3SITh
Ha JI0OM HE0OXO0JIMMYIO JINTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMONIMOTEKN MU BOCIIOIb30BAThCS
YUTAIbHBIMU 3aJ1aMHU.



