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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

VK-1: CnocobeH ocymecTBIAATH MOUCK, KPUTHUYECKHII aHAIU3 M CHMHTe3 MH(GOpPMAIUM, NPUMEHATHh CHCTEMHbIN MOAX0X JIf
penieHus MOCTaBJICHHBIX 3a/1a1

OIIK-1: CnocodeH MpuMEHSITH TEXHOJIOTMYeCKHe HOBALIMH M COBPEMEeHHOe MPOorpaMMHoe odecnedeHue B TYPHCTCKOii cdepe

B pe3yiabTaTe 0CBOCHHS JUCHMILIUHBI 00yYAIOIMIICS NOIKEH:

3HaTh:

ATOPUTMBI 00PaOOTKH JAaHHBIX (COOTHECEHO ¢ MHauKaropoM YK-1.1)
OCHOBBI TporpaMMupoBanus (cootHeceHo ¢ mHAnKaropom OITK-1.1)

YMmeTh:

CTPOUTD AITOPUTMBI JUTS PEIICHHs IPUKIIATHBIX 3a1a4 (COOTHECEeHO ¢ nHauKaropoM YK-1.2)
UCTIONB30BaTh MH(OPMAIIMOHHBIE TEXHOJIOTUH JUIS PEHICHHS 3amad Mpo(ecCHOHATBHON AEATEIBHOCTH (COOTHECEHO C WHAMKATOPOM
OIIK-1.2)

Biagern:

NPaKTHYECKIMH HaBbIKaMH OOpabOTKM JaHHBIX Ui pelleHHs 3agad  Npo(eCCHOHANbHOW JEATeNbHOCTH (COOTHECEHO C
unaukaropom YK-1.3)

MPAaKTHYECKUMH HAaBBIKAMH  IIPOTPaMMHPOBAHUS MpPHU pPEHICHHHM 3amad  Mpo(ecCHOHATBHONW —JAEATETBHOCTH (COOTHECEHO C
naaukaropom OIIK-1.3)

3. CTPYKTYPA U COOEP KAHHUE JUCIIUITIJINHBI

Pa3gen 1. OcHOBBI AITOPUTMHU3ALUH

Ne HaumeHnoBaHue TemMbl / Buja 3ansiTus Cemectp Yacos Kowneren- Jlutepatypa
/ Kype M

JlaboparopHas paboTta 1.1. ATTOPUTMEI U CTPYKTYPHI JaHHBIX.

[Tonste anroputrma, mnporpammbl. IlepemenHble. THNBI  JaHHBIX. VK-1. OIK JIT.1, J11.2, J11.3,
1.1 |Crpoxu. Maccussl. BBon u BeiBoaA. IIpuMeHeHHE alrOpUTMUYECKOIO 5 4 _’1 JI2.1,J12.2, JI2.3,

MBIIIIEHUS K PEUICHUI0 3anad. BrimomHeHWe 1a00paTOpHBIX 3aTaHHH 2.4

¢ ucnons3zoBanueM Python, Jupyter Notebook muu Colab. / J1ab /

JlaboparopHast paboTa 1.2. JInHeiiHbIe U BETBAIINECS ATOPHTMEL

Jlunelinple  anroputMel.  BerBienus.  YcioBus.  Beinonnenue VK-1, OIIK 1.1, 1.2, 113,
1.2 N 5 4 J12.1,J12.2, J12.3,

7abopaTopHBIX 3amaHuil ¢ mcroib3oBanueM Python, Jupyter Notebook -1

J2.4

i Colab. / JIab /

JlaboparopHas pabota 1.3. Llukiandeckue aropuTMebl.

Huknuyeckue anroputmbl. Bunbl nukios. Lukn no xommexun. Lk VK-1. OTIK JI1.1, JI1.2, JI1.3,
1.3 |mo cuerunky. Lluxn c mpemycmoBueMm m mocTycioBueM. O6paborka 5 4 -’l J12.1,J12.2, JI2.3,

MaccuBOB. Bbixoa w3 1ukia. BelmonHeHUe 1ab0paTOpHBIX 3alaHui C J12.4

ncnonb3oBanueM Python, Jupyter Notebook mim Colab. / JTab /

JlaboparopHas pabota 1.4. DyHKIINH ¥ PEKYPCUBHBIC ATTOPHTMEI.

Ilonsatue mnoamporpammsl. Ilepegaua u  BO3Bpar  IapameTpoOB. VK-1. OIK JI1.1, J11.2, JI1.3,
1.4 |JlokampHble | TIIOOAIBHBIE TMEepeMeHHble. Pekypcus. BoimonHeHue 5 4 _’1 JI2.1,J12.2, J12.3,

JabOPaTOPHBIX 3aaHui ¢ ucnoib3oBanueM Python, Jupyter Notebook 2.4

i Colab. / JIa6 /

Tema. ba3bl JaHHBIX. VK-1. OTIK JI1.1, JI1.2, JI1.3,
1.5 |Tumner 0a3 manHeix. Tumbl maHHBIX B Oasax maHHbIX. CBsi3u B 0Oaszax 5 38 _’1 JI2.1,J12.2, JI2.3,

JaHHBIX. TexHomorus o6paboTKU NaHHBIX B 0a3zax maHHBIX. / Cp / J12.4

Pazgen 2. OcHOBBI IPOrpaMMHpPOBaHus Ha sa3bike Python
Ne HaumeHnoBaHue Tembl / Buja 3ansitus Cemectp Yacos Kowneren- Jlutepatypa
/ Kypc IHH

Jlaboparopras pabota 2.1. MHCTpy™mMeHTapuili pa3paOOTKH Ha S3bIKE

Python. VK-1. OIK JI1.1, J11.2, JI1.3,
2.1 |BBox m BEIBonm naHHEIX. Cpena pa3paboTku. CHCTEMBI YIIpaBIICHHS 5 4 _’1 JI2.1,J12.2, JI2.3,

kozmoM. Moxymu. Math, NumPy. Bemonnerne nabopaTtopHBIX 3aTaHHH 2.4

¢ ucnonbp3zoBanueM Python, Jupyter Notebook nmu Colab. / JIa6 /
2.2 |JlaboparopHas pabota 2.2. PaboTa co cTpykTypamu gaHHBIX Python. 5 4 | YK-1,OIIK | JIl.1,J11.2, JI1.3,




Crucku. Koprexu. Crnoapu. [IpeoOpazoBanune maHHBIX. Cpesbl.
Iuxmmaeckas oOpaboTka cmucka. leHeparop cmmcka. BrmmonHeHme 1 J12.1,J12.2,J12.3,
nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 2.4
i Colab. / JIab /
Jlaboparopras padora 2.3. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO
nporpamMmmupoBanus B Python. 1.1 7112 711 3
ITonsiTe O0OBEKTHO-OPUEHTUPOBAHHOIO MporpammupoBaHus. Kiacc. YK-1, OIIK T A A
23 5 4 J12.1,J12.2,J12.3,
O0Obekr. VHKancynsuums, HacienoBanue u moiauMopdusm B Python. -1 .4
Brmmonnenne mabopaTopHBIX 3amaHWil ¢ HMcmoib3oBaHWEM Python, '
Jupyter Notebook nnu Colab. / JTab /
Jlaboparopnas pabora 2.4. Python nma pemeHHs aHaTUTHUYECKUX
3a/1a4. VK-1. OIK JI1.1, JI1.2, JI1.3,
2.4 |bubmmorexa Pandas, ananmu3 u o0OpaboTka naHHBIX. Busyanmsanus B 5 4 —’l JI2.1,J12.2, J12.3,
matplotlib u seaborn. BrmomHeHue a0OPaTOPHBIX 3amaHUHA C 2.4
ucnonb3oBanreM Python, Jupyter Notebook mu Colab. / JIab /
Tema. OcHOBBI Web-pa3paboTKy. VK-1, OIIK L1, J11.2, 1.3,
2.5 5 38 J12.1,J12.2,J12.3,
Ocobennoctn web-pazpabotku ¢ ncmons3oBanueM Python. / Cp / -1 0.4
JI1.1, J11.2, JI1.3,
2.6 | /3auér/ 5 0 VK'I_’IOHK 2.1, 712.2,712.3,
2.4

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa U comepkaHue ()OHAA OIEHOYHBIX CPEICTB JJIS MPOBEACHHS TEKYIIEH M IPOMEKYTOUHOH aTTeCTalliy IPEICTaBICHB B
Ipunoxennn 1 k pabodeit mporpaMmMe AUCIUIUIAHEL.

5. YAEBHO-METOINYECKOE U HH®OPMAINIMOHHOE OBECHIEYEHUE JUCITUITIJINHBI

5.1. OcHoBHasi 1UTEpaTypa

ABTOpBL, 3arnasue W3 narenscTBO, roa Konua-Bo
JI1.1 | Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBaHUsL: y4eOHOe mocodue Mocksa: UnTepHer- https://biblioclub.ru/inde
YHuepcurer x.php?
HH(i)OpMaLU/IOHHLIX page=b00k&1d=232996
Texnonoruit (MHTYUT), HEOIPaHHYCHHBIH
2005 JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
NoJIb30Baresnei
JI1.2 |Byiinaues, C. K., OCHOBBI IPOTPaMMHPOBaHUS Ha si3bIke Python: ExarepunOypr: Ypaibckuit | https://www.iprbooksho
Boxnar, H. 0., [lecun, |yyebHOe mocodue (benepanbHbIH p.ru/66183.html
0. B. yausepcuret, 95C ACB, HCOTPAHHYCHHBIA
2014 JOCTYIT JUTst
3aperuCTPUPOBAHHBIX
T10JIb30Barenen
JI1.3 |JlanmoBckuii B. B. AunroputMbl 06paboTKU AaHHBIX: yuebHOe nmocobue | HoBocuOupck: https://biblioclub.ru/inde
Hoocubupckuit x.php?
rocynapCcTBEHHbII page=book&id=574809
TeXHUYCCKU HEOrPaHUYCHHBII
yHuBepcurer, 2018 JOCTYTI JUTS
3apEeruCTPUPOBAHHBIX
0JIb30BaTeNeH
5.2. JlonoJHUTEIbHASA JIUTEpaTypa
ABTOpBL, 3arnasue W3 narenscTBO, ros Konua-Bo
JI2.1 |[Xaxaes U. A. [TpakTHKyM 1O AITOPUTMH3ALUH U Mockga: HarnoHanbHbI# https://biblioclub.ru/inde
nporpaMMupoBaduio Ha Python: kypc: yueGHOe OTKpHITBIA Y HUBEPCHTET x.php?
rmocobue «MHTYUT», 2016 page=book&id=429256
HEOTPaHUYEHHBIN
JOCTYIL JUTst
3apEruCTPUPOBAHHBIX
10JIb30Baresnen
J12.2 | Cuniok, B. T, AJITOPUTMBI ¥ CTPYKTYPBI JaHHBIX: 1a0oparopHbeiii | Benropoa: benropoackuit https://www.iprbooksho
Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYIapCTBEHHBIH p-ru/28363.html
TEXHOJIOTHYECKUI HEOTPAHMYCHHBIA

yHHUBepcuTeT uM. B.T.
[yxosa, 3BC ACB, 2013

JOCTYIT JIJIst
3apeTUCTPUPOBAHHBIX
TOJIb30BaTENICH




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 IlpodeccuonanbHbie 6a3bl JAHHBIX H HH)OPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

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 Ui CTYI€HTOB ¢ OrpPAaHUY€HHBIMHA BO3MOKHOCTAMMU 310POBbA

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

PEIIEHU TOCTABJIE

HHBIX 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
JUIL  pEIeHWs]  NPHUKIAJHBIX | aJTOPUTMBI, IUKJIMYECKHUE | OTBETA 3aganus (3amanms 1.1-
3a1a4 ITOPUTMBI yYMEHHE IPUBOANUTD MPUMEPHI 1.4)

yMeHHe CaMOCTOSATEIBHO

HaXoIUuThb peUICHUC

NOCTaBJICHHBIX 33124
Braners: NPaKTUYECKUMH | pa3pabaThIBacT MOJIHOTa W CcoAepkaTenbHocTh | JI3 — mabopatopHbie
HaBBIKAMH OOpa0OTKM IaHHBIX | MOANPOrPaMMBI, HCIOJNB3YeT | OTBETA 3amanus (3amaHust 1.1-
TUTSE peneHus 3a7ad4 | JOKaJbHBlE W  TJ00AIbHBIC | YMEHUE IPHBOJHUTH HPHMEPHI 1.4)
npogeccHOHANBHON TIepEeMEHHBIE, PEKYPCHIO YMEHHUe CaMOCTOSATEIBHO
JeATEeIEHOCTH HaXOIUTh penieHue

IIOCTaBJICHHBIX 3a/1a4

OIIK-1: CrocoOeH NpUMEHATh TEXHOJIOTHYECKHE HOBAIIMK M COBPEMEHHOE ITPOTPaMMHOE 00ecIIeYeHNE B TYPUCTCKOH cdepe

3HaTh: OCHOBBI | 3HA€T TOHITUS OOBEKTHO- | MONHOTa M cojaepxkarensHocTh | T — Tect (6-10), 3 —
MIPOrpaMMHUpPOBaHUS OPUEHTUPOBAHHOIO OTBeTa BOMPOCHI K 3a4eTy (21-

IIPOrpaMMHPOBAHHS YMEHHE IPUBOJUTH IPUMEPHI 36)
YMmeTs: HCTIONB30BaTh | HCIOJIB3YET cpeay | mojHOTa W conepxkartenbHocTh | JI3 — maboparopHsie
MH(OpPMALMOHHBIE TEXHOJOTUU | pa3paboTKy, CUCTEMY | OTBeTa 3aganus (3amanus 2.1-
Ui pemeHus 3a/1a4 | yIpaBJIeHHUs KOJIOM YMEHHE IPUBOJUTH IPUMEPHI 2.4)
npodeccroHabHOM yMEHHE CaMOCTOSITENTFHO
JeSTeTbHOCTH HaXOJTUTh penreHue

MTOCTaBJICHHBIX 33724

Bnanmets: MPaKTUYECKUMHU | BBITOJIHSICT aHaIn3 U | IOJHOTa W cojaepkatenbHOCTh | JI3 — maboparopHbIe
HaBBIKAMHU IPOTPAMMHPOBAHUS | O0pabOTKYy  NaHHBIX, X | OTBeTa 3amanus (3amaHus 2.1-
npu peureHun 3a1ad | BU3YaJU3aIHIO YMEHHE TIPUBOUTH IPUMEPHI 2.4)
npoQecCHOHATBHON yMCHHE CaMOCTOSITEITFHO
JeSTeTbHOCTH HaXOJIUTh penreHue

IIOCTaBJICHHBIX 3a/1a4

1.2 lIkans! olleHUBaHUS:
Texymuii KOHTPOJIb YCIIEBAEMOCTH U IMPOMEXYTOYHAsl aTTECTAIlUsl OCYILECTBISETCS B paMKax
HAKOMUTENbHOM OaibHO-peTHHrOBOM cuctemsbl B 100-0anibHOi mIKane.
50-100 6aoB (3auTeHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIC 3a/IaHUS WJIM HMHbIe MaTepuHasbl, HeoOXOAMMBbIe /ISl OLEHKH
3HAHUI, YMEHHUH, HABBIKOB U (UJIM) ONbITA 1eATEIbHOCTH, XapPAKTEPU3YIOLIHUX 3TaNbl (POPMUPOBAHMUS
KOMIIETeHIIMH B IpoLecce 0CBOeHHUsI 00pa30BaTeJbHOI NPOrpaMMBbl

IlepemeHHbIE.
Tume! JaHHbBIX.
Crpoku.

el el

Bonpocsl k 3auery

[TonsiTE anropuT™Ma, MPOrpamMMel.




5. Maccussl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aNTOPUTMBI.

8. Bermienus.

9. VYcnosus.

10. [uknuyecKue 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 ¥ BBIBOJI JAHHBIX.

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. Kiacc. O0bexT.

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

3auemnoe 3adanue @GKAIOUaAem 064 6ONPOCA — OOUH MEOPEMUYECKUNl BONPOC U O0OHO
RPAKMUKO-OPUCHMUPOBGAHHOE 3A0aHUe U3 YUC/1A RPUBEOCHHBIX HUMICE 1A00PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEeH, HAaIU4YHe ITyOOKUX
WCUEPIIBIBAOIINX 3HAaHWA B 00beMe MPOWACHHOW NPOTPaMMbl JHCHUIUIMHBI B COOTBETCTBHU C
HOCTaBJIEHHBIMHU MIPOrpaMMOl Kypca LeIsIMU U 33Ja4aMH O0Y4eHUs1; IpaBUIIbHbIC, YBEPEHHbIE 1EHCTBUS
10 TIPUMEHEHUIO TOJYYEeHHBIX 3HAHWHA Ha TPAKTHUKE, TPAaMOTHOE W JIOTUYECKH CTPOWHOE H3JIOKEHUE
MarepHaia Mpu OTBETE, YCBOCHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOJIHUTENBHOW JIMTEPATypOl; HaIUUYHe
TBEPIBIX W JOCTATOYHO TIOJHBIX 3HAaHUH B 00BeMe MPOWACHHOW MPOrpaMMbl JUCIHUILTUHBI B
COOTBETCTBUH C LEJISIMU O0Y4YEHHUs1, TPAaBUIIbHbIE AEUCTBUS 110 IPUMEHEHHUIO 3HAaHUN Ha MPaKTHKe, YETKOe
U3JI0KCHWE MaTepualia, JOIyCKAITCS OTACIbHBIE JIOTMYECKHEe M CTHJIMCTHYECKHE TOTPEIIHOCTH,
00y4aroImuiicsl yCBOMIJI OCHOBHYIO JIUTEPATYPY, PEKOMEH/IOBaHHYIO B paboueil mporpaMMe JUCHUILINHBI,
HaJIMYMe TBEPIBIX 3HAHWK B OO0BEME NPOIIEHHOTO Kypca B COOTBETCTBHHM C ULEISIMH OOydYeHWUS,
U3JI0KEHUE OTBETOB C OTIENbHBIMU OIIMOKAaMH, YBEPEHHO HCIPABICHHBIMU I1OCIIE JIOTIOJHUTEIbHBIX
BOIIPOCOB; MPABHIILHBIC B IIEJIOM JICHCTBHS 110 MPUMEHEHHIO 3HAHUH Ha IPAKTUKE;

- 0-49 GaynoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BONPOCAMH, HAIMYHE IPyObIX OIIMOOK B
OTBETE, HETIOHMMAaHUE CYIIHOCTH H3JIaraeMoro BOMpOca, HEYMEHHE NMPUMEHSATh 3HAHUS Ha TPaKTHKE,
HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JIOMOJHUTEIbHBIE U HABOSIINE BOIIPOCHI.



Tecr

. CTpykTypHpOBaHKe IpOorpaMMEI B si3bike Python ocymiectisiercst

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

b. Jla moxer

Cc. Her He moxer

d. ®ynxuuii B Python He cymecrByer

. uknyeckue aropuT™bl peaau3ytorces B Python ¢ moMolisio KOHCTPYKIIUi
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. 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®’, ‘Ilapmx':’’®panuusa’}. YToObl NOIYYUTH CTpaHy, Ile
pacnionaraercs [lapux Hy»KHO UCIIOJIB30BaTh:!
a. d[‘Mapmx’]
b. Tlapwmx[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. 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 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, N3Y4YUTHh IIPUEMBI BBOJAA U BEIBO/JIA.

3anaHus:

3amanue BoinosHsercs B Colab win anagornvHoi cucteme
Hcnonb3yiiTe mpeyioxkeHHBIN 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 ¥ BETBAIIMECS AJITOPUTMBI.
JIunelinple anropuT™el. BeTtBnenus. Y cnosus.
Ilenb: O3HAKOMHUTBCA C JIMHEHHBIMM M BETBSIIMMUCA AITOPUTMAMH, MOIYYUTb YMEHUS UL

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

3amanus:

3ananue Boinonasercs B Colab unu ananornynoii cucreme
Ucnons3yiiTe npeniokeHHbIA HA00p JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

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

JlaboparopHoe 3aaanue 1.3. [{uknuueckre alropuTMB.
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 aJIrOPUTMAaMH, IIOJNYYUTb YMCHUSA OJId BBIIIOJIHCHHA

JanbHEUIITNX J'Ia60paTOpHBIX SaﬂaHHﬁ, HU3YUUTh HNPUEMblI NPUMCHCHHA AJITOPUTMOB JISI PA3JIAYHBIX

3a7a4.

3amaHus:

3amanne Beinoadsercs 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 mnonmmporpammsel. Ilepemaya u Bo3Bpar mnapamerpoB. JlokanpHble U TJ00aJIbHBIE

nepemeHHsble. Pexypcus.

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

BBIMOJHEHUS] JAIbHEWIINX Ja00paTOPHBIX 3aJaHUi, W3Y4YUTh MPUEMbl NPUMEHEHUS (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 pa3paboTKu mporpaMm Ha Python, monydnts ymMeHus s
BBITIOJIHEHHS JAJIbHEHIINX J1a00paTOPHBIX 3aJaHUi, W3YYUTh IPUEMbI PabOThI ¢ OHOIMOTEKAMU H
cpenamu pa3paboTKH.

3amanus:

3amanue Beinoansercs B Colab niu ananornunoii cucreme

Hcnonp3yiiTe npeniokeHHbI HA0Op JaHHBIX.

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 ¢ U3MEHSIEMBIMU M HEU3MEHSIEMBIME CTPYKTYpaMH JaHHbBIX B si3bike Python,
MOJTyYUTh YMEHUS JIJISl BBIITOJIHCHUS JATbHEHIIINX JTAOOPATOPHBIX 3aJIaHUH, U3YIUTh MTPUEMBI pa0OTHI CO
CTPYKTypaMH JaHHBIX.

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornuHoi cucreme

Hcnonb3yiiTe nmpeaioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

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

3. CnemnaiiTe BEIBOJIEL.

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

ITonatne 0OBEKTHO-OPUEHTHPOBAHHOTO mporpamMmupoBanus. Kimacc. OObexT. MHkancynsus,
HacJsieJoBaHue U noaumopgusm B Python.

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

3anaHus:

3ananue Beinonusercs B Colab wiu ananoruuHoit cucreme

Hcnonp3yiiTe npeayioxkeHHbINH 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 pemenust aHanuTHYECKUX 3a]1ad.

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

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

3anaHus:

3amanue BeinonHsercs B Colab win ananornvHoi cucteme

Hcnonp3yiiTe npeiokeHHbli Ha0op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

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



3. Coenaiite BBIBOJEI.

Kpumepuu oyenusanus (015 xasxcooeo 3a0anus).

9-10 OamnmoB — 3aJaHuE 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 HATHYIME TTTyOOKUX MCUEPITBIBAIONINX / TBEPIBIX U JTOCTATOYHO TOJHBIX 3HAHUIA,

5-8 OamioB — 3aJaHUE pEHIeHO B TOJHOM oOOBeMe C HEOONBIIMMH 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 UCTIPABICHHBIMU MOCIE TOTOTHUTENBHBIX BOIPOCOB;

2-4 Gayta — 3aJjaHKe PEIICHO YaCTUYHO, YACTUYHO BHIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIE METOIBI
U TOpUEeMbl PpELICHUS, TMPEJCTaBIEH HE3aBEepIICHHBIH WM COAEPKAIIUN HEKOTOpble OIIHUOKU
POrPaMMHBIA KOJ, OTYeT O(OPMJICH YAaCTUYHO BEPHO W TPEJOCTaBICH Ha MPOBEPKY C JOMYCTHMBIM
Oro3/aHueM, OOy4arolIuiicss OTBeYaeT Ha BOMPOCHI MO 3aJaHUI0 YaCTHYHO BEPHO, JAEMOHCTPUPYA
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOMOJHUTEIbHBIE U HABOSAIINE 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, OTUYET HE CaH Ha MPOBEPKY B JOMYCTHUMBINA CPOK, 00yJaroIIuiics
OTBEYAET Ha BOMPOCHI 10 3aIaHUIO HE BEPHO.

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

3. Meroan4yeckue MaTepuaJibl, OnpeaeJsone Mpouelypbl OeHNBAHUS 3HAHUH, YMEHMH,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TaNbl GopMUpPOBaHUS KOMIIETEHIIUIA

[Ipouienyps! olleHUBaHMSI BKJIIOYAIOT B ¢€0s1 TEKYIIUN KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIMIO.

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 arrectanuu. KoimdyecTBo BONPOCOB B
3a4eTHOM 3a/laHuM — 2 (OJMH TEOPETHUYECKHH BOMPOC M OJHO IMPAKTHKO-OPHEHTHPOBAHHOE 3a/IaHUE).
Pe3ynpTarel arrecTanuu 3aHOCATCS B BEJOMOCTb M 3aUETHYIO KHUXKKY cTyaeHTa. CTyIeHThl, He
IPOUIENIINE MPOMEKYTOUHYIO aTTECTALMI0 MO TpaduKy, AOHKHBI JIMKBUAWPOBATH 3a/l0JKEHHOCTH B
YCTaHOBJICHHOM IIOPSKE.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCLIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPELYCMOTPEHBI J1A0OPATOPHBIE 3AHSTHSL.

B xozme nabopaTopHbIX 3aHATUN YriayOJSIOTCS M 3aKpEeIUISIOTCS 3HAHUS CTYAEHTOB IO DSy
BOIIPOCOB, Pa3BUBAIOTCS HABBIKH MPAKTHYECKONU PaOOTHI.

[Ipu moAroToBKe K J1aGOpaTOPHBIM 3aHATUAM KaXKIBIA CTYJCHT JOJIKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— 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 paboThl. KOHTPOIL caMOCTOSATENbHON pabOThl CTYACHTOB OCYILECTBISETCS B
XO0Jie 3aHATUH TOCPEJCTBOM TECTUPOBAHUS M BBHINOJHEHUS J1a0OpaTOpHBIX 3agaHuil. B xoxe
CaMOCTOSITENIbHOM paboThl KaXAbIH CTYAEHT OO0f3aH MNPOYUTATh OCHOBHYIO U TIO BO3MOKHOCTH
JIOTIONIHUTEIbHYIO JIUTEPATypy IO H3Y4aeMOH TeMe, BBIJCINUTh HEMOHATHbIE TEPMMHBI, HAWUTH HX
3HAQUYEHHE B SHIMKJIONEIUYECKUX CI0BapPSIX.

CTyneHT AO0KEH TOTOBUTHCS K MPEACTOALIEMY J1a00paTOPHOMY 3aHATHIO 110 BCEM 0003HAUEHHBIM
B paboueil mporpaMMme AUCHUILINHBI BOIPOCAM.

JUig MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOII U MPOMEXKYTOYHOW aTTECTALlUU CTYAECHTHI
MOTYT BOCHOJIB30BaThCS 3JIEKTPOHHO-OUOIMOTEUHBIME cUCTEMaMH. Takke O0ydarouiuecs MOTYT B3SITh
Ha JI0OM HE0OXO0JIMMYIO JINTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMONIMOTEKN MU BOCIIOIb30BAThCS
YUTAIbHBIMU 3aJ1aMHU.



