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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-5: CnocoGeH HCHOJB30BaTh COBpeMeHHbIe WH()OPMALMOHHBIE TEXHOJOTMH M NMPOrpaMMHBbIE CpeICTBA NMPU pelleHUU
npogeccuoHaJbHBIX 3a1a4.

B pe3yabrate ocBOeHMSI AUCHUILIMHBI 00y4alOIUiics JOJIKEeH:

3HaTh:

AITOPUTMBI 00pabOTKH JaHHBIX (cooTHeceHo ¢ nHauKaropoM OIIK-5.1)
OCHOBBI TpOrpaMMupoBanus (cooTHeceHo ¢ nHAnKaropom OITK-6.1)

YMeThb:

CTPOUTD AITOPUTMEI JUTA PEIICHHs IPUKIIANHBIX 3a1ad (cooTHeceHo ¢ nHauKaropoM OITK-5.2)

UCTIONB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTUH IS PEIIeHHs 3afad Mpo(ecCHOHATBHON AEATEIBHOCTH (COOTHECEHO C WHAMKATOPOM
OIIK-6.2)

Bianers:

NPaKTUYECKUMH HaBbIKaMH OOpabOTKM JaHHBIX Ui pelleHHs 3amgad  MNpo(ecCHOHANbHOW IEATeNbHOCTH (COOTHECEHO C
unaukaropom OITK-5.3)
MPAaKTHYECKUMH HAaBBIKAMHM  ITIPOTPaMMHPOBAHUS MpPH pPEHICHHH 3amad  Mpo(ecCHOHATBHONW AEATETBHOCTH (COOTHECEHO C
unankaropom OIIK-6.3)

3. CTPYKTYPA U COAEP KAHHUE JUCIUITJINHBI

Pazgen 1. OcHOBBI aITOPUTMHU3ALUH

Ne HaumeHoBaHue Tembl / Buja 3ansiTus Cemectp Yacos Kowneren- Jlutepatypa
/ Kype M

JlaboparopHnas pabota 1.1. ATTOPUTMBI U CTPYKTYPBI JaHHBIX.

[Tonste anroputma, mnporpammbl. IlepemenHble. THNBI  JaHHBIX. JIT.1,J11.2, J11.3,
1.1 |Crpoku. Maccussl. BBoa u BeiBoA. IlpumeHeHUE aIropUTMHUYECKOrO 6 2 OIIK-5 JI2.1,J12.2, JI2.3,

MBIIIIEHUS K PEUICHUI0 3anad. BrimomHeHWe 1a00paToOpHBIX 3aJaHHUi 2.4

¢ ucnone3zoBanueM Python, Jupyter Notebook umm Colab. / JIab /

JlaboparopHas pabota 1.2. JIuHeliHble, BETBSAIIMECS W IMKIHYCCKUC

AIITOPUTMBEL.

JluneiiHble  aNTOPUTMBL. Berenenus. YcaoBus.  Lukinuueckue JI1.1, J11.2, JI1.3,
1.2 |anroputmbl. Bunsl mukioB. ukn no komnekuuu. [{ukn no cyetuuky. 6 2 OIIK-5 JI2.1, J12.2, JI2.3,

[Mukn ¢ mpenycnoBueM u moctycioBueM. OOpaboTka MacCHBOB. J12.4

Beixon w3 1wmkina.  BeimomHeHwe — ma0OpaTOpHBIX  3alaHUN  C

ucnonb3oBanueM Python, Jupyter Notebook nnu Colab. / JIab /

Tema. OyHKIUY U PEKYPCUBHBIE AITOPUTMBI. JI1.1, JI1.2, JI1.3,
1.3 |Ionstue mnoxmmporpammel. [lepemasa u  BO3Bpar  MapamMeTpPOB. 6 20 OIIK-5 J12.1,J12.2,J12.3,

JlokanbHbIe ¥ 00aTbHBIE TIepeMeHHbIe. Pexypcust. / Cp / 2.4

Tema. ba3bl JaHHBIX. JI1.1, JI1.2, JI1.3,
1.4 |Tumner 0a3 manHeiX. Tumbl gaHHBIX B Oasax gaHHbIX. CBsi3u B 0Oazax 6 20 OIIK-5 JI2.1, J12.2, JI2.3,

JaHHBIX. TexHomorus oOpaboTKH JaHHBIX B 6asax maHHBIX. / Cp / 2.4

Pa3nen 2. OcHoBBI IpOrpaMMHupoOBaHus Ha si3bike Python

Ne HaunmeHnoBanue Tembl / Bua 3ansarus Cemecrp Yacos Kowneren- Jlureparypa
/ Kype M

Jlaboparopras pabota 2.1. MHCTpy™mMeHTapuii pa3pabOTKH Ha S3bIKE

Python. JI.1, JI1.2, JI1.3,
2.1 |BBox u BBIBOm naHHbIX. Cpena pa3paOboTku. CHCTEMbI yHpaBliICHHS 6 2 OIIK-5 JI2.1,J12.2, J12.3,

komoM. Monymu. Math, NumPy. BrimonHeHue maboparopHbIX 3aiaHuit J12.4

¢ ucnonp3oBanueM Python, Jupyter Notebook nmu Colab. / JTa6 /

Jlaboparopnas padota 2.2. Pabora co cTpykTypamu naHHbIX Python.

Crucku. Koprexu. Crnoapu. [IpeoOpazoBanre naHHBIX. Cpesbl. JIT.1,J11.2, J11.3,
2.2 |lwukmmaeckas oOpaboTka cmmcka. I'eHepatop cmmcka. BrimomHeHue 6 2 OIIK-5 J12.1,J12.2,J12.3,

nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 2.4

niu Colab. / JIab /

2.3 |Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHUPOBAaHHS B 6 20 OIIK-5 JI.1, JI1.2, JI1.3,




Python.

ITonsTHe OOBEKTHO-OPHEHTHPOBAHHOTO MporpammupoBanus. Kiracc. JI2.1,J12.2, JI2.3,
O0swext. MHKancymanus, HaciaenoBaHue u nonumop¢usm B Python. / 2.4
Cp/
Tema. Python st pemennst aHaATUTUIECKUX 3a/1ad. JI1.1, JI1.2, JI1.3,
2.4 |bubmnoreka Pandas, aHamn3 u 00pabOTKa NaHHBIX. Busyammsauus B 6 20 OIIK-5 J12.1,J12.2, JI2.3,
matplotlib u seaborn. / Cp / 2.4
JI1.1, J11.2, J11.3,

Tema. OcHOBBI Web-pa3paboTKu.

25 OcobeHHOCTH Web-pa3paboTku ¢ ucnoib3oBanueM Python. / Cp / 6 16 OTIK-3 2.1, JJ-[IZZ%{ 123,

JI1.1, J11.2, J11.3,

2.6 | /3auér/ 6 4 OIIK-5 JI2.1, J12.2, J12.3,
2.4

4. POHJ OIIEHOYHBIX CPEJACTB

CrpykTypa u conepkanne (oHAa OLEHOYHBIX CPEACTB Ul MPOBEICHUS TEKYIIEH M NPOMEKYTOYHOW aTTeCTAllM IPE/ICTABICHBI B
IMpunoxennn 1 x pabodeit mporpaMme AUCIUTUIIHBL

5. YAEBHO-METOANYECKOE U HHO®OPMAINIMOHHOE OBECIIEYEHUE JUCITUITJINHBI

5.1. OcHoBHas 1uTEPATYpa

ABTOpBI, 3arnasue WznarenscTBo, ros Konua-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBAHUSL: yueOHOe mocodne Mocksa: UnTepuer- https://biblioclub.ru/inde
YHuBepcurer x.php?
HHpopMauoHHbIX page=book&id=232996
Texuonoruit (MHTYUT), HEOrpaHUYeHHBIH
2005 AOCTYT 1Jist
3apEeruCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.2 | Byiinaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUs Ha s3bIke Python: ExarepunOypr: Ypaibckuit | https://www.iprbooksho
boknar, H. 1O., Tlecun, |yueGHOe mocobue denepanbHBIit p.ru/66183.html
10.B. yHuBepcutet, ObC ACB, HEOrPaHHYCHHBIH
2014 JOCTYII JIJISt
3apEruCTPUPOBAHHBIX
NI0JIb30BaTeIIei
JI1.3 |JlanmoBckuii B. B. Anroputmbl 00paboTKH HaHHBIX: yueOHOe mocobue | HoBocuOupck: https://biblioclub.ru/inde
HoBocubupckuit x.php?
rOCyIapCTBEHHBIH page=book&id=574809
TEXHUYECKUil HEOTPAHNYEHHBIH
yHuBepcuret, 2018 JOCTYT IS
3aperuCTPUPOBAHHBIX
10JIb30BaTeIIEH

5.2. lonoJHuTEbHAS JIUTEPATYPA

ABTOpBI, 3arnasue WznarenscTBo, roa Konug-Bo
JI2.1 | XaxaeB U. A. [MpakTHKyM O ATrOPUTMHU3ALMH U Mocksa: HanmonanbHbIH https://biblioclub.ru/inde
nporpaMMupoBanuio Ha Python: kypc: yue6Hoe OTKpHITHIIA Y HUBEPCUTET x.php?
mocobue «MHTYUT», 2016 page=book&id=429256
HEOTpaHUYEHHBIN
JOCTYII JUTst
3apEruCTPUPOBAHHBIX
0JIb30BaTeNeH
J12.2 | Cunrok, B. T, AJITOPUTMBI U CTPYKTYPbI JAHHBIX: JTAOOPATOPHBI benropoa: benropoackuit https://www.iprbooksho
Ps3anos, 10. 1. HPaKTHKyM. yueGHOe rocobue rOCYapCTBEHHBIH p-ru/28363.html
TEXHOJIOTHYCCKU I HEOTPaHIICHHBIN
yHuBepcureT um. B.I. AOCTYI T
Ilyxosa, D5C ACB, 2013 33pETHCTPUPOBAHHBIX
ToJIb30BaTeNeit
J12.3 [Npuknannas nHGOpPMATHKA: Ky pPHAT Mocksa: YHHBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTpaHUYEHHBIN
JOCTYIT JUTst
3aperuCTPUPOBAHHBIX

MOJIb30BaTeNICH




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/I OLIEHOYHBIX CPEJICTB

[Tpunoxenue 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: CocobeH HCIIOJIB30BaT

npodecCHOHANBHBIX 3a/1a4.

b COBPEMEHHbIE MH(OPMAIMOHHBIC TEXHOJOTUH M HPOTPaMMHBIC

CpeICTBa NPH PELICHUH

3HaTh: aNTOPUTMBI 00pPabOTKU
JIAHHBIX

3HACT TOHATHA
IIporpamma,
THIIBI JaHHBIX

aNTOPUTM,
MEePEMEHHEIE,

MOJTHOTA W COJIEPIKATEIBHOCTh
oTBeTa
yYMEHHE IPUBOANUTH NPUMEPHI

T — recr (1-5), 3 — BO-
mpockl k 3adery (1-20)

Ymerts: CTPOUTH AJTOPUTMBI
U pCIICHU TMPUKIaJHbIX 3a-
Jaq

CTpOUT JIMHEWHEBIC aJropur-
MbI, UKIIMYECKHNUE aJITOPUTMBI

MOJTHOTA U COAEPIKaTEeIbHOCTh
oTBeTa

yYMEHHE IPUBOANUTD MPUMEPHI
YMEHHE CaMOCTOSITENbHO Haxo-
JUTh pEIIeHHE ITOCTaBICHHBIX
3amadq

JI3 - naGoparopHsie
3aganus (3amanms 1.1-
1.2)

Bnaners: MPaKTHISCKUMHU
HaBBIKAMU OOpaOOTKH JaHHBIX
JUISL pellieHus 3a/1a4 mpodeccu-
OHAIILHOM e TENLHOCTH

paspabaTbIBaeT MOANPOTPaAM-
MBI, HCIIOJIb3YET JIOKAJIBHBIC U
rio6aabHbIE IIepeMEeHHEbIE,
PEeKypCHI0

MOJIHOTA W COJIEPIKATEIBHOCTh
OTBeTa

YMEHHE IPUBOANTH MPUMEPHI
YMEHHE CaMOCTOSITEJIbHO Haxo-
JUTh PpEIICHHE IOCTABICHHBIX
3amadq

JI3 — nabopatopHsie
3amanus (3amanus 1.1-
1.2)

OIIK-6: CnocoOeH moHUMATh TIp

IeHHs 337124 NTPO(eCCHOHABLHOM e TeIbHOCTH

WHITUIIBI pa6OTI>I COBPCMCHHBIX I/IH(i)OpMa]_II/IOHHBIX TEXHOJIOTHH U HCIIOJIH30BaTh HUX UL pe-

3HaTh: OCHOBBI MPOTPAMMHUPO-
BaHUS

3Ha€T MOHATHS OOBEKTHO-
OPUEHTUPOBAHHOTO TMPOrpaM-
MHPOBAHUS

MIOJJHOTA U COJAEP’KATEIILHOCTh
OTBETA
YMEHUE IPUBOAUTH IPUMEPEI

T — tecr (6-10), 3 —
BOTIPOCHI K 3aueTy (21-
36)

YMeTh: HCIOIB30BaTh HHOOP-
MAlMOHHBIE TEXHOJOTHH IS
pemieHus 3aaa4d  mpodeccuo-
HaJbHOM JeATeIbHOCTH

HCIONB3YyeT cpexy pa3paboT-
KH, CHCTEMY YIIPaBICHHUS KO-
JIOM

IOJIHOTA U COJEPIKATEIBHOCTh
OTBETA

YMEHUE NIPUBOAUTH IPUMEPHI
YMEHHUE CaMOCTOSATENBHO HAXO-
JUTh PEIICHUE II0CTABJICHHBIX
3a1a4

JI3 — nabopaTopHsie

3amanus (3amanus 2.1-
2.2)

Bnaners: MPaKTHIECKUMHU
HaBbIKAMHU TPOTPAMMHUPOBAHUS
IPH peIIeHNH! 3a1a4 npodeccu-
OHAIBHOH JIeATeNILHOCTH

BEITIOJTHSACT aHauu3 W 00pa-
OOTKY HaHHBIX, UX BHU3yaJH3a-
LU0

MOJIHOTA W COJIePKATEIBHOCTh
OTBeTa

YMEHHE IPUBOANTH MPUMEPHI
YMEHHE CaMOCTOSITEJIbHO Haxo-
JUTh pEIIeHHE ITOCTaBICHHBIX
3a1a4

JI3 — nabopatopHsie
3amanus (3amanus 2.1-
2.2)

1.2 lIkans! olleHUBaHUS:
Texymuii KOHTPOJIb YCIIEBAEMOCTH U IMPOMEXKYTOUHAs aTTECTallUsi OCYIIECTBISIETCS B paMKax
HaKOMUTENbHOM OaibHO-peiTHHTOBOM cuctemsbl B 100-0anibHOil mKare.
50-100 6aoB (3a4TEHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHbIE 32JaHUSI WJIM MHbIEe MATePHAJIbl, HEO0OX0AUMBbIe /5 OLEHKH 3Ha-
HMii, YMEHUH, HABBIKOB M (MJIM) ONBITA JAEATEIbHOCTH, XapaKTepPU3YIOIMX 3Tanbl (GopMupoBaHus
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. BerBienus.

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. Kiacc. O0bexT.

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

3auemmnoe 3a0anue KalOuaem 06a 60ONPoca — OOUH MeEOPEMuUYeCKuil 6ONPoc U 0OHO NPAKMuU-
KO-OpUEHMUPOBAHHOE 3A0AHUE U3 UUCIAA NPUBEOCHHBIX HUJICE IAOOPAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEeH, HAaIU4YHe ITyOOKUX
MCUEPIIBIBAIOIINX 3HAHUKA B 00BbEME MPONJAEHHOW MPOrpaMMbl JHCIHILIMHBI B COOTBETCTBUU C MOCTaB-
JIEHHBIMH MPOrpamMMOll Kypca LEeIsIMU U 3ajadyaMHu OOydeHHs; NpaBUIIbHbIC, YBEpEHHbIE NEHCTBUS IO
IPUMEHEHHIO MTOJTyYeHHBIX 3HaHUI Ha MPAKTUKE, TPAMOTHOE ¥ JIOTHYECKH CTPOWHOE M3JI0KEHHE MaTepH-
aJia pH OTBETE, YCBOEHHE OCHOBHOM M 3HAKOMCTBO C JONOJHHUTEIbHOM JINTEpaTypOi; HAIMYHE TBEPIBIX
¥ JIOCTaTOYHO TOJIHBIX 3HAHUK B 00BEME MPOUICHHON MPOrpaMMbl AUCIUIUINHBI B COOTBETCTBUU C TIEIIs-
MU 00y4eHUs1, MpaBUIbHBIE AEUCTBUS 110 IPUMEHEHUIO 3HaHUI Ha MPAKTUKE, YeTKOE U3JI0KEHUE MaTepH-
aJa, JIOMyCKAITCsl OTACTbHBIE JIOTHYECKHE M CTHIIUCTHYECKHE TIOTPEITHOCTH, 00yJYarOIIUIACs YCBOMII OC-
HOBHYIO JIUTEPATYpPy, PEKOMEHI0BAaHHYIO B paboyell mporpaMMe AUCHUIUIMHBL; HATMUYKEe TBEPAbIX 3HAHHUH
B 00beMe MPOIIEHHOTO Kypca B COOTBETCTBUU C LEISIMH O0YYEHUSI, U3JIOKEHUE OTBETOB C OTACITHHBIMH
OlIMOKaMHU, YBEPEHHO UCIPABJIEHHBIMU MOCJE JOMOJHUTENIBHBIX BOIIPOCOB; NMPaBUJIbHBIE B LIEJIOM JeH-
CTBWSI 11O IPIMEHEHHIO 3HAHNH Ha IPAKTUKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMHU, HATMYKE TPYOBIX OMIMOOK B
OTBETE, HETIOHMMaHUE CYIIHOCTH M3JIaraeMoro BOIpOca, HEyMEHHe TPUMEHSITh 3HAHHUS Ha MTPAKTHKE, He-
YBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIOTMOJHUTENIbHBIE M HABOSAIINE BOIPOCHI.



Tecr

. CTpykTypHpOBaHKe IpOorpaMMEI B si3bike Python ocymiectisiercst

a. C momorrsio onepaTopHbIX cKoOOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmomoIpIo OTCTYIIOB

d. C nomoursto TabHIL

. 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. Busyanuszanuu JaHHBIX

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 cnoBaps d = {‘PoctoB’:’P®’, ‘[Tapmx':’®Ppanuus’ }. UToObI OTYyUUTH CTPaHy, € pacnojara-
ercs [lapux Hy’»KHO UCIIOJIB30BaTh:!

a. d[‘Mapmx’]
b. Tlapwmx[0]
c. d[1]

d. find(‘TTapwx’, d)
. bubnuoreka Python, nmo3Bosnstomas 3¢ hekTHBHO 00padaThIBaTh M aHATM3UPOBATh JaHHBIC B TaOIUY-

HOM (opme

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 anroputma, nporpammel. Ilepemennsie. Tunsl nanneix. Ctpoku. Maccussl. BBox u BbI-
BoJ. [IpuMeHeHHe anropuTMHUUYECKOrO0 MBIIUICHHS K PEIICHHIO 3a/1a4.

Lenp: 03HAaKOMUTBCA C MEPEMEHHBIMH, TUIIAMU U CTPYKTYPAaMH JAHHBIX, MMOJTYYUTh YMEHUS NS
BBITMIOJIHEHUS TaTbHEUITNX Ta00PATOPHBIX 3a/1aHUM, U3yYUTh MPUEMBI BBOJIA U BHIBOJIA.

3anaHus:

3amanue BoinosHsercs B Colab win anagornvHoi cucteme

Hcnonb3yiiTe mpeyioxkeHHBIN HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ TPUMEPOM I10 JAaHHOU TEeME.

2. BeimonHuTe 3a/1aHKUE M0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Coenaiite BbIBOJIBI.

Jlaboparopuoe 3amanue 1.2. JIuneiitHbie, BETBAMIMECS U UKINYECKUE aITOPUTMBI.

JIuneitnpie anroputmbl. BerBiienus. YcnoBus. Lukinnueckue anroputMbl. Buasl mukiios. ki
no xoyekuuu. [Hukn no cuerunky. [ukn ¢ npenyciaouem u nocrycinoBueM. O6paboTka maccuBoB. Bri-
XOJ U3 IHKJIA.

Lenp: 03HAKOMUTBHCSA C JIMHEWHBIMHU, BETBALIUMUCSA U LUKIMYECKUMU AITOPUTMAMHU, MOJTYyYUTh
YMEHUS JUIsl BBIMOJHEHUS JAIbHEHIINX J1a00paTOPHBIX 3aJaHUM, U3YUYUTh MPUEMbl MPUMEHEHHS aJiro-
PUTMOB ISl pa3JIMYHBIX 3a/1a4.

3anaHus:

3amganue BoimonHsercs B Colab win anagornvHoi cucteme

Ucnons3yiiTe npenokeHHbIA HA00p JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BeimonHuTe 33/1aHKE TT0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJIEL.

JIaGoparopHoe 3aganue 2.1. UHcTpymMeHTapuii pa3paboTku Ha si3bike Python.

BBon u BbiBoa naHHbIX. Cpena paspaborku. Cucrtembl ymnpaBieHust kojgoM. Moapymu. Math,
NumPy.

Llenb: 03HAKOMUTBCS C UHCTPYMEHTaMH pa3paboTKH mporpaMm Ha Python, mony4auts ymeHus st
BBITOJIHEHUS JaIbHEHUIINX JTa00paTOPHBIX 3aJJaHUH, H3YYUTh IpHUEMBbl paboThl ¢ OMOIMOTEKaMH U cpejia-
MU pa3pabOTKH.

3agaHust:

3amanue BeinonHsercs B Colab win ananornvHoi cucteme

Hcnonb3yiiTe npeiokeHHbI Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

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

3. Cuoenaiite BBIBOJEI.

JlaGoparopHoe 3ananue 2.2. Pabota co ctpykTypamu nanHbix Python.

Crucku. Koprexu. Cnoapu. IIpeobpazoBanue nanubix. Cpessl. Lukimnueckas o6paboTka cruc-
ka. ['eneparop cnmcka.

Llenb: 03HAKOMHUTBCS C U3MEHSIEMBIMU M HEU3MEHAEMBIMH CTPYKTYpaMH JTaHHBIX B s3bIke Python,
MOJIyYUTh YMEHUS JJIsl BBIIIOJIHEHUS ajJbHEHIINX Ja00paTOPHBIX 3a/laHul, U3YYUTh MIPUEMBbI padOThI CO
CTPYKTYpaMH JIaHHBIX.



SamaHus:

3ananue Beinonusgerca B Colab uinn ananoruysoii cucreme
Hcnons3yiiTe npeniokeHHBI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JAHHOH TeMe.

2. BoinmonHuTe 3aaHKe Mo aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BHIBOJIBI.

Kpumepuu oyenusanus (015 kaxcoo2o 3a0anus).

16-20 GamioB — 3aaHUe PEIICHO B MOJHOM 00BEMe, CaMOCTOSTEILHO BHIOPaHbI BEPHBIC HHCTPY-
MEHTaJbHBIC METOJAbl U OMOJIMOTEKH, COCTAaBICH KOPPEKTHBIH MPOTrPaMMHBIA KOJI, BBITOJHEHHE KOJa
npou3onuio 0e3 omuOOK M MOJIYYEH 33aJaHHbI pe3yabTar, 0OT4eT O(POPMIICH BEpHO M MPEIOCTABICH Ha
NPOBEPKY B YCTAHOBJICHHBIH CPOK, 00YYArOIIUICS BEPHO OTBEUACT Ha BOMPOCHI IO 3a/IaHUIO, JIEMOHCTPH-
pyeT HaIM4Yue TI1yOOKUX MCUYEPIBIBAIOIINX / TBEPBIX M TOCTATOYHO MOJTHBIX 3HAHMIA,

9-15 GamnoB — 3aJlaHKE PEUICHO B MOJHOM 00BbeMe C HEOOIBIIUMHU MOTPEHIHOCTSIMHU, CAMOCTOS-
TEIHHO BHIOpaHBI BEPHBIC MHCTPYMEHTAIBHBIE METOMBI M OMOIMOTEKH, COCTaBICH KOPPEKTHBIA MpO-
TPaMMHBIH KOJI, BBIIOJIHEHHE KOJa MPOU30ILIO0 0e3 OMMOOK M TOJYYeH 3aJlaHHBIH pe3ysbTar, OT4eT
0(OpPMIICH BEPHO U MPEAOCTABJICH Ha MPOBEPKY B YCTAHOBJICHHBIN CPOK HJIM C JOIMYCTUMBIM OIO3/IaHU-
€M, OOYYarOIUiiCs OTBEYAeT Ha BOIPOCHI MO 3aJaHUI0 BEPHO, HO C OTHCIBHBIMH IOTPEITHOCTIMH M
OIIMOKaMH, YBEPCHHO UCTIPABICHHBIMHU MTOCIIE JIONIOJHUTEIIBHBIX BOIIPOCOB;

2-8 Oa/IoB — 3a/laHUE PEIICHO YaCTHYHO, YACTUYHO BBIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIC METO-
bl ¥ TIPUEMBl PEIICHHS], TPEJCTABIICH HE3aBEPIICHHBIA WJIA COICPXKAIIUKA HEKOTOPHIE OMIMOKH TIpO-
IPaMMHBIN KOJI, OTYeT 0(hOPMJICH YACTUYHO BEPHO U MPEIOCTABJICH HA MPOBEPKY C JOMYCTHUMBIM OIO3/1a-
HUEM, 00yJalOIUiCs OTBEYAeT Ha BONPOCHI O 33JaHUI0 YaCTHYHO BEPHO, JEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIILHBIC ¥ HABOISIIHNE BOIIPOCHI;

0-1 6amnoB — 3a/1aHKUe HE PEIICHO WJIM PEIICHO YaCTUYHO, YACTUYHO BBIOPAHBI HEOOXOIUMBIC HH-
CTPYMEHTAJIbHBIC METOJIbI U MPUEMbI PELICHHUS, IPOTPAMMHBIN KOJ| HE MPEICTABICH WIH COACPKHUT TPY-
Oble ommOKH, OTYEeT He 0hOPMIICH, OTUET HE ClIaH HA MPOBEPKY B JOIMYCTHMBINA CPOK, OOyUAIONTUICS OT-
BEYAET HA BOMPOCHI IO 33JJaHUIO HE BEPHO.

Maxcumanvnoe konruvwecmeo oannos 3a navopamopnste 3adanusn — 80 (4 3a0anusn no 20 éan-
108).

3. MeToauyeckue MaTepualJibl, onpeae/sonye Npouelypbl OeHNBAHUS 3HAHWIN, YMeHHMI,
HABBIKOB M (MJIM) ONBITA /1eSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3TaNbl (JOPMUPOBAHUSI KOMIIETEHI U

IIpornetyps! OlleHUBaHMSI BKJIFOYAIOT B ¢€0s TEKYIUI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTAIHIO.

Texyummii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS C UCIOJB30BAaHUEM OLIEHOYHBIX CPENICTB, Mpe-
CTaBJICHHBIX B II. 2 TJAHHOTO MPUJIOXKEHUs. Pe3ynbTaThl TEKyIEero KOHTPOJISI TOBOAATCS /IO CBEACHUS CTY-
JICHTOB JI0 TPOMEKYTOYHOM aTTECTAIlUH.

IIpoMeskyTOUHasi aTTeCTALMS IPOBOIUTCS B (hopMe 3aueTa.

3aueT MpPOBOJIUTCS MO PACIHUCAHUIO MPOMEXYTOUHOH arrectanuu. KomudecTBo BONpOCOB B 3a-
YEeTHOM 33aJaHuU — 2 (OJJMH TEOPETHUYECKHI BOMPOC U OJHO MPaKTHKO-OpPUEHTHPOBAaHHOE 3ajaHue). Pe-
3YJBTAThI ATTCCTAMH 3aHOCATCA B BEAOMOCTD U 3a4€THYIO KHHXKKY CTYACHTA. CTYJIGHTBI, HC IMpomcamme
IPOMEXYTOUHYIO aTTECTAIMIO MO IpaduKy, JOJKHBI JTUKBUIUPOBAThH 33/10JDKEHHOCTh B YCTAaHOBJICHHOM
MOPSJIKE.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCLIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPELYCMOTPEHBI J1A0OPATOPHBIE 3AHSTHSL.

B xone naGopaTopHbIX 3aHATUH YriyOJsIFOTCS M 3aKPEIJISIOTCS 3HaHMS CTYJIEHTOB IO PSly BO-
IPOCOB, PAa3BUBAIOTCS] HABBIKU MPAKTUYECKON pabOTHI.

ITpu noaroToBke Kk 1a00PaTOPHBIM 3AHATUAM KaKIbIH CTYIEHT JOJDKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— IOATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B mporecce moaroToBKH K 1a00paTOPHBIM 3aHATHAM CTYACHTHI MOTYT BOCIIOIb30BATHCS KOHCYIIb-
TalUsMU IPENOJaBaTEes.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHUSAX, OJDKHBI OBITh M3YYEHBI CTYJACHTAMHU
B XOJI€ CaMOCTOATEJIbHON paboThl. KOHTPOJIb caMOCTOATENbHOM PabOThl CTYIEHTOB OCYLIECTBISETCA B
XOJIe 3aHATUH METOOM TeCTa M BBHIIIOJIHEHHUs 1a00paTOPHBIX 3aJaHuii. B xoxe camocrosTenbHOi paboTh
KaX/blil CTYAEHT 00s3aH MPOYUTAaTh OCHOBHYIO U 10 BO3MOKHOCTH JIONIOJIHUTEIBHYIO JINTEPATypy IO
M3y4aeMOU TeMe, BBIJEIUTh HEIOHSATHBIE TEPMHUHBI, HANTH UX 3HAYECHHUE B SHUUKIIONEIUYECKUX CIIOBaA-
psX.

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

JInsi IOATOTOBKM K 3aHATUAM, TEKYIIEMY KOHTPOJIO M IPOMEXYTOYHOM aTTECTAlMU CTYIEHTHI
MOTYT BOCHOJIb30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydaroliyecs MOTYT B3STh
Ha JI0OM HE0OXO0JIMMYIO JINTEPATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMONIMOTEKN MU BOCIIOIb30BAThCS
YUTAJIBHBIMU 3aJIaMU.



