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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
npogeccuoHaJbHBIX 32124

YK-1: Cnocoden OCYIIECTBJIATH INOUCK, KpPlTl/l‘leCKl/Iﬁ AHAJIU3 U CUHTE3 l/lH(l)OpMalIl/lPl, NPUMEHATH CHCTEeMHBIH MOAX0X AJIS
peuieHus MOCTaBJICHHBIX 3a/1aY1

B pe3yjabTare OCBOCHUS TUCHUILINHBI O6y‘-lalOIIIPIﬁCﬂ JOJIZKCH:

3HaTh:

ATOPUTMBI 00PabOTKH JaHHBIX (COOTHECEHO ¢ MHAMKaropoM YK-1.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHaukKaropom OIIK-5.1)

YMeTh:

CTPOMTH AITOPUTMBI TSl pEILICHHS MPUKIIAAHbIX 3a7a4 (COOTHECEHO ¢ MHAUKaropoM YK-1.2)
UCIIONb30BaTh MH()OPMAIMOHHBIE TEXHOJIOTUH JUIS PEIICHUS 3a1ad NPO(EeCCHOHATLHON JESTENBHOCTH (COOTHECEHO C MHIMKAaTOpOM
OIIK-5.2)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
uHankaropom YK-1.3)

NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-5.3)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI aIrOPUTMHU3ALUH

Ne HaumeHnoBanue Tembl / Bujg 3ansitus Cemecrp Yacos Komnere- Jlurepartypa
/ Kype M
JlaboparopHas padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonatue anropurMa, nporpammel. IlepemenHsle. Tumbl JaHHBIX. OIK-5. VK JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 2 _1’ 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,
12 JIuneiinsie QITOPUTMBI. BerBnenus.  Yciosua.  BrimonHenue 6 4 OIIK-5, YK 2.1, 122, 2.3,
NabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook -1
2.4
i Colab. / Cp /
Jlaboparophnas padota 1.3. L{ukiamueckie aropruTMBL.
Huknuyeckue anroput™bl. Bunael uukios. Lukn no komtekunu. Ly OIK-5. VK JI1.1, J11.2, JI1.3,
1.3 |mo cuerunky. I{ukn ¢ mpemycimoBueM u moctycioBueM. OOpadoTka 6 4 1 ’ JI2.1,J12.2, J12.3,
MaccuBOB. BpIxon w3 mukia. BeimonHeHwe 1abOpaTopHBIX 3amaHUi ¢ 2.4
ucnons3oBanueM Python, Jupyter Notebook nnu Colab. / Cp /
Jlaboparopnas padota 1.4. yHKIUHN U PEKYPCUBHBIE AITOPUTMBI.
[TonsitTne momnporpammel. Ilepemaya W BO3Bpar  mapameTpoB. OITK-5. VK JIT.1,J11.2, J11.3,
1.4 |JlokanpHBle ¥ TnoOOaTbHBIC TEepeMeHHBIE. Pekypcusa. BrimomHeHue 6 4 1 ’ JI2.1,J12.2, JI2.3,
nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 2.4
nu Colab. / Cp /
Tema. ba3sr maHHBIX. OIIK-5. VK JI1.1, J11.2, JI1.3,
1.5 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax maHHbBIX. CBa3u B Oasax 6 38 _1’ JI2.1,J12.2, JI2.3,
JaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0azax maHHBIX. / Cp / J12.4
Pa3gen 2. OcHoBBI porpaMMupoBanus Ha si3bike Python
Ne HaunmeHnoBanue Tembl / Bun 3anatus Cemecrp Yacos Komneren- Jlutepartypa
/ Kypce M
JlaboparopHas pabota 2.1. WMHCTpyMeHTapuil pa3pabOTKH Ha S3BIKE
Python. OIK-5. VK JI1.1, J11.2, JI1.3,
2.1 |BBox u BeIBOx gaHHBIX. Cpena paszpaboTku. CHCTEMBI yIpaBlICHHS 6 2 1 ’ 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. OIK-5. VK JI1.1, JI1.2, JI1.3,
2.2 |Huknuueckas oOpaboTka cmucka. I'eHepatop chucka. BrimonHenue 6 2 _1’ J12.1,J12.2,J12.3,
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, YK IS S
2.3 6 4 J12.1,J12.2,J12.3,
O0wext. Mukancynsauus, HacnemoBaHwe u moiauMopdmsMm B Python. -1 4
Bemonnenne mabopaTopHBIX 3amaHuil ¢ ucmoib3oBaHWEeM Python, ’
Jupyter Notebook mu Colab. / Cp /
JlaboparopHas pabota 2.4. Python mns pemieHHs aHATUTHYCCKHX
3a1ad. OITK-5. VK JI1.1, JI1.2, JI1.3,
2.4 |bubmnoreka Pandas, amanm3 u o0OpaboTka HNaHHBIX. Busyammsanus B 6 4 _1’ J12.1,J12.2, JI2.3,
matplotlib u seaborn. BeImonHeHHe Ta0OPAaTOPHBIX  3amaHUN ¢ J12.4
ncnonb3oBanuem Python, Jupyter Notebook nim Colab. / Cp /
Tema. OcHOBBI Web-pa3paboTku. OIIK-5, YK L1, 1.2, 7113,
2.5 6 40 J12.1,J12.2,J12.3,
Ocobennoctu web-pazpabotku ¢ ucrnons3oBanueM Python. / Cp / -1 .4
JI1.1, J11.2, JI1.3,
26 | /3auer/ 6 | 4 |0V namo s,
2.4

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. OcnoBHas 1uTEpaTypa

ABTODBI, 3arnaBue WznarenscTBO, 1O Komnnua-Bo
JI1.1 | Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBAHUSL: y4eOHOE mocodne Mocksa: UHTEpHET- https://biblioclub.ru/inde
VHHUBEpCUTET x.php?
I/IH(i)OpMalII/IOHHBIX page=book&1d=232996
Texuonoruit (MHTYUT), HEOrPAHUICHHBIH
2005 JOCTYII JUTS
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
0. B. yuusepcurer, 95C ACB, HCOTPaHIYCHHBII
2014 JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.3 | Jlanposckuii B. B. AnroputMel 06pabOTKH JIaHHEIX: ydeOHoe nocodue | HoBocHOHpPCK: https://biblioclub.ru/inde
HoBocubupckuit x.php?
FOCYZ[apCTBeHHLIi;I page=book&1d=574809
TeXHHYECKUI HEOIPaHHYCHHBIH
yHuBepcuTteT, 2018 AOCTYIT AT
3apEruCTPUPOBAHHBIX
T10JIb30Baresnen
5.2. JlonoJHMTeIbHAS 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
T10JIb30Baresnen
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
IyxoBa, 9bC ACB, 2013 3apETUCTPUPOBAHHBIX

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 JId CTYI€HTOB ¢ OrpaHUY€HHBIMHA BO3MOKHOCTAMMU 310POBbSL

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

VYK-1: CriocobeH ocymecTBIATh MOUCK, KPUTHISCKUH aHAIHN3 U CHHTE3 HH()OPMAITHH, TPUMEHATH CHCTEMHBIH ITOIX0 IS

PEIIEHUS TOCTABJIE

HHBIX 3a1a4

3HaTh: AJTOPUTMBI OOpPa0OTKM | 3HAET TOHATHS  AJNTOPUTM, | TIONHOTAa W comepkarensHocth | T — Ttect (1-5), 3 —
JIAHHBIX nporpamma, NepeMeHHbIe, | OTBETa Bompockl K 3adery (1-
THUIIBI JAHHBIX yYMEHHE IPUBOANUTH NPUMEPHI 20)

YMeTh: CTpPOUTH aNTOPUTMBI | CTPOUT JMHEHHBIC | MOJHOTa M cojaepxarensHocTh | JI3 — maGoparopHbie
JUIL  pEIeHWs]  NPHKIAJHBIX | aJTOPUTMBI, IUKJIMYECKHUE | OTBETA 3aganust (3amanus 1.1-
3a1a4 JITOPUTMBI yYMEHHE IPUBOANUTD MPUMEPHI 1.4)

yMeHHe CaMOCTOSITEIHHO

HaXOJUTh pemeHne

NOCTaBJICHHBIX 33124
Braners: NPaKTUYECKUMH | pa3pabaThIBacT MOJIHOTa W CcoAepkaTenbHocTh | JI3 — mabopatopHbie
HaBBIKAMH OOpa0OTKM IaHHBIX | MOANPOrPaMMBI, HCIONB3YeT | OTBETA 3amanus (3amanus 1.1-
TUTSE peneHus 3a7ad4 | JOKaJbHBIE W  TJ00AIbHBIC | YMEHUE IPHBOJHUTH HPHMEPHI 1.4)
npogeccHOHANBHON HIepEMEHHBIE, PEKYPCHIO YMEHHUe CaMOCTOSATEIBHO
JeATEeIEHOCTH HaXOIUTh penieHue

IIOCTaBJICHHBIX 3a/1a4

OIK-5: CriocoGeH HCoIb30BaTh COBPEMEHHbIE HH()OPMAIMOHHBIC TEXHOJIOTHH M MPOTPAMMHBIE CPEICTBA MPH PELICHHUH
npodeccHoHABHBIX 3a/1a4

3HaTh: OCHOBBI | 3HA€T TIOHATHS OOBEKTHO- | MOJHOTA M coaepxkarensHocTh | T — Tect (6-10), 3 —
MIpOrpaMMHUpPOBaHUS OPUEHTUPOBAHHOIO OTBeTa BOMPOCHI K 3a4eTy (21-

IIPOrpaMMUPOBAHUS YMEHHE IPUBOJUTH IPUMEPHI 36)
Ymers: UCIIONIb30BaTh | MCHOJIb3YET cpeny | mojHOTa W conepxkartenbHocTh | JI3 — mabGopaTopHbie
MH(OpPMALMOHHbBIE TEXHOJOTUU | pa3paboTKH, CHUCTEMY | OTBeTa 3aganust (3agaHus 2.1-
JUISt peeHus 3ajia4y | yrnpaBJeHUs KOJOM yYMEHHE IPUBOANUTH MPUMEPHI 2.4)
npodeccrnoHanbHOM yMeHHe CaMOCTOSTEIHHO
JeATeIbHOCTH HaxOJHTh pemeHne

MIOCTABJIEHHBIX 3a/1a4

Bnaners: MPaKTHIECKUMH | BBIIOJIHSET aHan3 U | IOJHOTa M coxaepxarensHocTs | JI3 — maGoparopHble
HaBbIKAMU IIPOTPaMMHpPOBaHus | 0OpabOTKy  JAHHBIX, WX | OTBeTa 3aganust (3amaHus 2.1-
npu pemeHnu 3a7la4y | BU3yaIH3aIHIO YMEHHE IPUBOANTH MPUMEPHI 2.4)
npodeccroHaNbHOM yMeHHe CaMOCTOSTEIHHO
JIeSTeIbHOCTH HaXOJIUTh peueHne

IIOCTaBJICHHBIX 3a/1a4

1.2 lIkans! olleHUBaHUS:
Texymuil KOHTPOJIb YCHEBAEMOCTH U MPOMEKYTOYHAsl aTTECTALlMs OCYLIECTBIIETCA B PaMKax
HAKOMUTENbHOM OaibHO-peiTHHrOBOM cuctemsbl B 100-0anibHOi mIKane.
50-100 6amnoB (3a4TeHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIC 3a/IaHUSl WJIM HMHbIe MaTepuHasbl, He0OXOAUMBbIEe ISl OLEHKH
3HAHUI, YMEHUH, HABBIKOB 1 (MJIM) ONbITA 1eATEIbHOCTH, XapAKTEePHU3YIOLIMX 3Tanbl GOPpMHUPOBAHUA
KOMIIETeHIII B Ipouecce 0CBOeHHUs 00pa30BaTeJbHOI NPOrpaMMBbl

IlepemeHHbIE.
Tume! JaHHbBIX.
Crpoku.

el oA

Bonpocsl k 3auery

[TonsiTE anropuT™Ma, MPOrpamMMel.




5. Maccussl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aNTOPUTMBI.

8. Bermienus.

9. VYcnosus.

10. [luknuyecKue anropuTMBI.

11. Bunase! quKiIoB.

12. MK 10 KOJUICKIIHH.

13. IIuki 1o cueT4yuKy.

14. Tlukna ¢ mpeayciioOBHEM U MOCTYCIOBHEM.
15. O6paboTka MacCcHUBOB.

16. Breixox u3 nukna.

17. TlonsTHe noanIpOrpaMmsl.

18. ITlepenaua u BO3BpaT mapameTpOB.

19. JlokanbHble U TI00abHBIC TIEPEMEHHBIE.
20. Pekypcusi.

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. TlonsaTne 00bEKTHO-OPUEHTUPOBAHHOT'O IPOTPAMMHUPOBAHHUSL.
33. Kmacc. O0bexT.

34. Uukancynsius, HacaeqoBaHie U moaumopdusm B Python.
35. bubnuoreka Pandas, ananmu3 u 00paboTKa JaHHBIX.
36. Busyanu3zarust B matplotlib u seaborn.

3auemnoe 3adanue @GKAIOUaAem 064 6ONPOCA — OOUH MEOPEMUYECKUNl BONPOC U O0OHO
RPAKMUKO-OPUCHMUPOBGAHHOE 3A0aHUe U3 YUCIA NPUBCOECHHBIX HUMICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEeH, HAaIU4YHe ITyOOKUX
MCUEPIIBIBAOIINX 3HAaHWA B 00beMe MPONACHHOW NPOTPaMMBI JHUCHUIUIMHBI B COOTBETCTBHH C
MOCTaBJIEHHBIMHU IIPOrpaMMOIl Kypca LEJIsIMU U 3a/ladaMi 00y4eHUs; IPaBUIIbHbIE, YBEPEHHBIE IEHCTBUS
10 TIPUMEHEHUIO TOJYYEeHHBIX 3HAHWHA Ha TPAKTHUKE, TPAaMOTHOE W JIOTUYECKH CTPOWHOE H3JIOKEHUE
MmarepHaja IMpu OTBETE, YCBOCHHE OCHOBHON M 3HAKOMCTBO C JIOTIOJIHUTENIBHOM JIMTepaTypoil; Hamudne
TBEPJBIX M JOCTATOYHO TIOJHBIX 3HAaHWM B 00BEME MPONAEHHOW MPOrpamMMbl JUCIHUILIMHBI B
COOTBETCTBUHM C LEJIIMU O0Y4YeHHUs1, TPAaBUIIbHbIE AEHCTBUS 110 IPUMEHEHUIO 3HAaHUN Ha MPaKTHKe, YETKOe
U3JI0KCHWE MaTepualia, JOIMyCKAIOTCsS OTACIbHBIE JIOTHYECKHE W CTHJIMCTHYECKHE TOTPENIHOCTH,
00y4aroImuiicsl yCBOMIJI OCHOBHYIO JIMTEPATYpy, PEKOMEHIOBAaHHYIO B paboueil mporpaMme JUCHUIUIMHEI,
HaJIMYMe TBEPIBIX 3HAHWK B OO0BEME NPOIIEHHOTO Kypca B COOTBETCTBHHM C ULEISIMH OOydYeHWUS,
U3JI0KEHHUE OTBETOB C OTAENbHBIMU OIIMOKaMH, YBEPEHHO HCIPABICHHBIMU TOCHE JOMOJIHUTEIBHBIX
BOIIPOCOB; MPABHIILHBIC B II€JIOM JICHCTBHSI ITO MPUMEHEHHIO 3HAHUH Ha TIPAKTUKE;

- 0-49 GayoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BONPOCAMH, HAIMYME IPyObIX OIIMOOK B
OTBETE, HEIOHMMAaHUE CYIIHOCTH HW3JIaraeMoro BOMpOca, HEYMEHHE NMPUMEHSATh 3HAHHUS Ha MPAKTHKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JOMOJHUTEIbHbIE U HABOSIINE BOIPOCHI.



Tecr

. CTpykTypHpOBaHHe IpOorpaMMEI B si3bike Python ocymiectsisercs

a. C momorrsio onepaTopHbIX cKoOOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmomoIpIo OTCTYIIOB

d. C nomorursto TadaHIL

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

b. Koprex

C. Boznukner omubka

d. ®yukuus nHTEpBaa

. B s3b1ke Python ¢yHkims MokeT ObITh IepeiaHa B Ka4eCTBe apaMeTpa Ipyrou GyHKIUH
a. Tonbko B Buae lambda-Beipakenus

b. Jla moxer

Cc. Her He moxer

d. ®ynxuuii B Python He cymecrByer

. Huknuueckue anropuTMsl peanu3yrorcsi B Python ¢ momoIbso KOHCTpyKIuit
a. if...elif ... else

b. def

C. define ...

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

. bubnnoreka Seaborn npeaHa3HaueHa s

a. OOpaboTKM TaOIMYHBIX JAHHBIX

b. Busyanusaiuu qaHHBIX

c. Web-pa3pabotku

d. Pabotsl ¢ cucTeMHBIMU (aitiamMu

. Koncrpyxkuwii if ... elif ... else npeanasnauena B Python mis peanusariu
a. llukiMyeckux aaropuTMoB

b. BerBsimuxcs aaropuTMoB

C. JIuHEHHBIX AITOPUTMOB

d. AHaTMTHYECKHX aITOPUTMOB

. Boipaxxenue ‘TIPUBET’[::-1] BeigacT

a. IMMPUBET

b. T
c. IIPUBE
d. TEBUPII
. Beenen cinoBapp d = {‘Poctop’:’P®’, ‘Ilapwx':’®panuus’}. YToObl NONIy4YUTH CTpaHy, TIe
pacnionaraercs [lapux Hy»KHO UCIIOJIB30BaTh:!
a. d[‘Mapmx’]
b. Tlapwmx[0]
c. d[1]

d. find(‘TTapmx’, d)
. bubnuorexka Python, mno3Bossromas 3ddexTHBHO 00padaThiBaTh W aHAIM3UPOBATH JaHHBIC B
Tabau4HOM hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcwus sto

a. TpueMm, IpU KOTOPOM (PYHKIIUS BBI3bIBAET caMy ceOst
b. crnenuanbHbIA THIT JaHHBIX

C. BapuaHT MaccuBa

d. komaHnpa BbIBO/Ia MH(OPMALIUH



Kpumepuu oyenusanus:

Jiis omHOTO OOyUaromerocss GopMupyeTcsl BapuaHT, coaeprxkamuii 10 BompocoB.
17-20 6annoB — tect npoiinen Ha 8§5-100 %;

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

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

Maxkcumanvnoe koauuecmeo 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.

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

BBITIOJTHEHU A I[aJ'IBHefIIHPIX Ha6opaToprlx 3a,I[aHI/II71, HU3Yy4YUTh IIPUEMBI BBOJIa U BBIBOA.

3anaHus:

3amanue BoinosHsercs B Colab win anagornvHoi cucteme
Hcnonb3yiiTe mpeayioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

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.
Llenb: O3HAKOMUTBCA C JIMHEHHBIMM M BETBSIIMMUCA QITOPUTMAaMH, IMOIYYUTh YMEHHUS UL

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

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornvnoi cucreme
Hcnonb3yiiTe nmpeyioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

2. BeImontHUTE 33JaHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BEIBOJEIL.

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

MMpeaAyCIOBUCM U ITOCTYCIIOBUCM. O6pa60TKa MacCuBOB. BrIXoa u3 1ukIia.

]_IGJ'IBZ O3HAKOMUTBCA € MNUKIMYCCKUMHU aJIrOPUTMAMH, IIOJNYYUTb YMCHUA IJId BBIIIOJIHCHHUA

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

3a7a4.

3amaHus:

3amanne Beinoadsercs B Colab nim ananornunoii cucreme
Hcnonb3yiiTe npeasioxkeHHbIN HA00p JTaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TAHHOH TeMe.

2. BoimonHuTe 3aaHKe MO aNTOpPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cuaenaiite BBIBOJEI.

JlaGoparopHoe 3ananue 1.4. DyHKIUU U pEKYPCHUBHBIE aITOPUTMBI.
ITonatue mnonmmporpammsel. Ilepemaya u Bo3Bpar mnapamerpoB. JlokanpHble U TJ00aJIbHBIE

nepemeHHsble. Pexypcus.

HCJ’ILZ O3HAKOMUTHECA C (I)YHKL[I/IHMI/I U PCKYPCUBHBIMH AJITOPUTMAaMHU, NOJITYUYUTH YMCHHA I

BBIMOJHEHUS] JAlIbHEWIINX Ja00paTOpHBIX 3aJaHUl, W3Y4YUTh MpPUEMbl NPUMEHEHUsS (QYHKIUN WU
aJITOPUTMOB JUJIS Pa3IUYHbIX 3a1a4.

3agaHus:
3ananue BoinonHAeTca B Colab wiu ananornunoii cucreme



Hcnons3yiiTe npenioxkeHHBI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JAaHHOH TeMe.

2. BoinmonHuTe 3aaHKe MO aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJIBI.

JIaGoparopnoe 3aganue 2.1. UnctpymenTapuii pa3padotku Ha si3pike Python.

BBon u BeiBOx nanHbIX. Cpema pa3paborku. CucreMbl ympaBiaeHHss komoM. Mopaynu. Math,
NumPy.

Ienb: 03HAKOMHUTBLCS ¢ HHCTPYMEHTaMU Pa3pabOTKHU mporpaMm Ha Python, monyunts yMeHus s
BBITIOJIHCHHS JAJIbHEHIINX J1a00paTOPHBIX 3aJaHui, W3YYUTh INPUEMBbI PabOThI ¢ OMOIMOTEKAMU U
cpenamu pa3paboTKH.

3amanus:

3amanue Beinoansercs B Colab niu ananornunoii cucreme

Hcnons3yiiTe npeiokeHHbI HA00Op JTaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM IO JAHHOH TeMe.

2. BeimonHuTE 33/1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiiTe BBIBOJIEL.

JIaGoparopHnoe 3aganue 2.2. Pabora co ctpykrypamu nanabeix Python.

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

[lenb: 03HAKOMUTHCS ¢ U3MEHIEMBIMU U HEU3MEHSIEMBIMH CTPYKTYPaMH JaHHbBIX B si3bike Python,
MOJIyYUTh YMEHUS JIJISl BBITOJIHCHUS JATbHEHIIINX JTAOOPATOPHBIX 3aJIaHUH, U3YYUTh MPUEMBI paOOTHI CO
CTPYKTypaMH JaHHBIX.

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornuHoi cucreme

Hcnonb3yiiTe nmpeayioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

2. BeImontHUTE 33JaHKE IO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJIBI.

Jlaboparoprnoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHMEHTHPOBAHHOTO MPOTPAMMHPOBAHUS B
Python.

[TonsiTe 00BEKTHO-OPUEHTUPOBAHHOTO MporpamMmmupoBanus. Kmacc. OOwvekT. MHKancymsims,
HacJsieJoBaHue U noaumopgusm B Python.

[enb: 03HAKOMUTBCS € dNIEMEHTaMH 00BEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHPOBAHUS Ha SI3bIKE
Python, momyunts yMeHHS HamucaHus OOBEKTHO-OPUEHTHPOBAHHBIX MMPOrPaMM, H3YUUTh MPHEMBI
paboThI ¢ KIaccaMu U OOBEKTaMHU.

3amanus:

3ananue Beinonasercs B Colab wim ananornyHoii cucreme

Hcnonp3yiiTe npeayioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM IO TaHHOU TeMe.

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

3. CnemnaiiTe BEIBOJIEL.

JIaGoparophoe 3aganue 2.4. Python j1st pemeHust aHanuTHYECKUX 3a]1ad.

bubmuoreka Pandas, ananu3 u o0paboTka manabIx. Buzyanuzamus B matplotlib u seaborn.

Llenb: o3HaKOMUTBCS ¢ OMOIHMOTEKamMu B s3bIke Python, momy4ynuts ymeHus o0pabOTKH, aHAIN3a U
BU3YaIM3alMH JaHHBIX, U3yYUTh MPUEMBbl pabOThl ¢ OUOIHOTEKAMHU.

3anaHus:

3amanue BeinonHsercs B Colab win ananornvHoi cucteme

Vcnonp3yiiTe npeioke bl Ha0op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

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



3. Coenaiite BBIBOJEI.

Kpumepuu oyenusanus (015 kaxcoozo 3a0anus).

9-10 OamnoB — 3aJaHuEe PEHIEHO B TIOJHOM OOBEME, CaMOCTOSATEIBHO BBHIOpAHBI BEpPHBIC
UHCTPYMEHTAJIbHBIE METOJIbI U OMOJIMOTEKH, COCTaBICH KOPPEKTHBIN MPOTrpaMMHBIN KOJI, BBIOJHEHUE
KO/1a MTPOU301LI0 Oe3 OMMOOK U MOTyYeH 3aJaHHbIi pe3yabTar, 0T4eT 0(OPMIIEH BEPHO U MPEIOCTaBICH
Ha TIPOBEPKY B YCTAHOBJEHHBIA CpOK, OOydamoIIMiics BEPHO OTBEYAET Ha BOIPOCHI MO 3aJIaHUIO,
JEMOHCTPHUPYET HATHINE TTTyOOKUX MCUEPITBIBAIOIINX / TBEPIBIX U JTOCTATOYHO TIOJHBIX 3HAHUIH,

5-8 OamioB — 3aJaHUE pEHIeHO B TOJHOM oOOBeMe C HEOOJBIIMMH IOTPEHIHOCTSIMH,
CaMOCTOSITENIbHO BbIOpaHbl BEpHbIE HHCTPYMEHTAJIbHbIE METOIbI M OMOJIMOTEKH, COCTABIIEH KOPPEKTHBIN
IPOrPaMMHBIN KOJ|, BBIIIOJHEHHE KOJa MPOU30LUI0 0€3 OMMOOK U NOJy4YEeH 3aJaHHbIM pe3ysabTaT, OTYET
oQOpMIIEH BEpHO U TMPEAOCTABICH HAa NPOBEPKY B YCTAHOBIEHHBIH CPOK HWIM C JOIYCTHUMBIM
OTMO3/7[aHMeM, OOydYalomMiics OTBEYaeT Ha BONPOCHI IO 33JaHUI0 BEPHO, HO C OTAEIHHBIMH
MOTPEIIHOCTSIMHU U OIIMOKaMU, YBEPEHHO UCIPABICHHBIMU MOCIE TOTOTHUTENBHBIX BOIPOCOB;

2-4 Gayta — 3aJjaHKe PEIICHO YaCTUYHO, YACTUYHO BHIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIE METOIBI
U TOpUEeMbl PpELICHUS, TMPEJCTaBIEH HE3aBEepIICHHBIH WM COAEPKAIIUN HEKOTOpble OIIHUOKU
MPOrPaMMHBIA KOJI, OTYeT O(OPMIICH YAaCTUYHO BEPHO U MPEJOCTABIEH Ha MPOBEPKY C JOMYCTHMBIM
Oro3/aHueM, OOyJaroUIuiicss OTBeYaeT Ha BOMPOCHI MO 3aJaHUI0 YAaCTHYHO BEPHO, JAEMOHCTPUPYA
HEKOTOPYIO HETOYHOCTh OTBETOB HA JIOTIOJIHUTEIHHBIC M HABOISIIIHE BOIIPOCHI;

0-1 GamioB — 3a7aHWe HE PEIICHO WM PEIIEHO YAaCTHUYHO, YACTUYHO BHIOpaHBI HEOOXOIUMBIC
WHCTPYMCHTAIILHBIC METOJIBI U TIPUEMBI PEIICHUS, TIPOTPAMMHBIA KOJ HE MPEICTABIICH WJIA COJCPKUT
rpyOble OMMOKH, OTYET HE OPOPMIICH, OTUET HE CaH Ha MPOBEPKY B JOMYCTHUMBINA CPOK, 00yJaroImuiics
OTBEYAET Ha BOMPOCHI 10 3aIaHUIO HE BEPHO.

Maxkcumanvnoe Konuuecmeo 6Gannoe 3a nadopamopnvie 3adanus — 80 (8 zadanuii no 10
oannos).

3. Meroan4yeckue MaTepuaJibl, OnpeaeJsoNe Npouelypbl OeHNBAHUS 3HAHUH, YMEHMH,
HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GopMUpoOBaHUS KOMIIETEHIUIA

[Iponetyps! OlleHUBAHMSI BKIIFOYAIOT B C€0S TEKYIHI KOHTPOJIb M TPOMEKYTOUHYIO aTTECTAIHIO.

Texkymuil KOHTPOJIb YCIEBAEMOCTU IIPOBOJUTCA C MCIOJB30BAHUEM OLICHOYHBIX CPEJACTB,
NPECTaBICHHBIX B M. 2 JAHHOTO MPHJIOKEHHsI. Pe3ybTaThl TEKYIIETO KOHTPOJISI JOBOMISATCS 10 CBEIICHHSI
CTYIEHTOB J10 IPOMEXYTOYHOM aTTECTALNH.

IIpomexyTouHas aTrecTanms NPOBOAUTCS B GopMe 3a4eTa.

3aueT NPOBOAWUTCSA IO PACHUCAHUIO IPOMEXYTOYHOH arrectauuu. KoinmdecTBo BONPOCOB B
3a4eTHOM 3a/laHu — 2 (OJMH TEOPETHUYECKHH BOMPOC M OJHO IMPAKTHKO-OPHEHTHPOBAHHOE 33/IaHUE).
Pe3ynpTarel arrecTanuu 3aHOCATCS B BEJOMOCTb M 3aUETHYIO KHUXKKY cTyaeHTa. CTyIeHThl, He
IPOULIENIINE MPOMEKYTOUHYIO aTTECTALMI0 MO TpaduKy, AOHKHBI JIMKBUAWPOBATH 3a/l0JKEHHOCTH B
YCTaHOBJICHHOM IIOPSKE.



[Tpunoxenue 2

METOJUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPELYCMOTPEHBI J1A0OPATOPHBIE 3AHSTHSL.

B xone 1abopaTopHBIX 3aHATHHA YIIIYOJSIOTCS M 3aKpEIUISIOTCS 3HAHUSA CTYACHTOB IO psay
BOIIPOCOB, Pa3BUBAIOTCS HABBIKH MPAKTHYECKONU PaOOTHI.

ITpu noaroToBke K 1a00PaTOPHBIM 3aHATUAM KaXKIbIH CTYIEHT JOJDKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— IOATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B mnpouecce moaroToBku K J1a0OpaTOPHBIM 3aHATUSM CTYACHTBI MOTYT BOCIIOJIB30BaThHCS
KOHCYJIbTAlIUSIMU IIPENOIaBaTENs.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHUSAX, TOJDKHBI OBITh M3YYEHBI CTYJICHTAMHU
B XOJI€ CaMOCTOATENIbHON paboThl. KOHTPOIb caMOCTOATENbHOM PabOThl CTYIEHTOB OCYLIECTBISETCA B
XO0Jle 3aHATUH TOCPEJCTBOM TECTUPOBAHUS M BBHINOJHEHUS J1Aa0OpaTOpHBIX 3amaHuid. B xoxe
CaMOCTOSITENIbHOW PpabOThl KaXIblH CTYIEHT 00s3aH IPOYMUTaThb OCHOBHYID M 10 BO3MOKHOCTH
JOTIOJIHUTEIBHYIO JIUTEPATYypy IO H3Y4aeMOH TeMe, BBIACINUTh HEMOHATHbIE TEPMMHBI, HAWUTH HX
3HAYEHUE B SHLIUKIIONECINYECKUX CIOBAPSIX.

CTyneHT AO0KEH TOTOBUTHCS K MPEACTOALIEMY J1a00paTOPHOMY 3aHATHUIO 110 BCEM 0003HAUEHHBIM
B paboyei mporpaMMe AUCHUILIMHBI BOIIPOCAM.

JUig MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJII U IPOMEXKYTOYHOM aTTecTallM CTYAECHTbI
MOTYT BOCHOJIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydaroliuecs MOTYT B3STh
Ha JIOM HE0OXOIMMYIO JINTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMONMOTEKN MU BOCIIOIb30BAThCS
YUTAJIBHBIMU 3aJIaMU.



