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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 |momyuenne mpeacTaBIeHHS 00 AITOPUTMHM3AMM W TNPOTpaMMHPOBaHMM Ha s3blke  Python g pemenms
po¢ecCHOHATBHBIX 3a1ad.

2. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUSA JUCIIUITJINHBI

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

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

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

3HaTh:

arOpUTMBI 00pabOTKM JaHHBIX (cooTHEeceHO ¢ nHaukaTtopoMm OITK-5.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHauKaropom OIIK-6.1)

YMeTh:

CTPOMTH AITOPUTMBI AJIs pellIeHHs MPUKIIaIHbIX 3a1a4 (cooTHeceHo ¢ uuaukaropom OIIK-5.1)

HUCIIO0JIB30BaTh I/IH(I)OpMaI_II/IOHHLIe TCXHOJIOTMU 1A PCUICHUSA 3ada4q HpO(I)eCCPIOHaJ'IBHOﬁ ACATCIIBHOCTHU (COOTHCCGHO C MHAUKAaTOpOM
OIIK-6.1)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
nnaukaropom OIIK-5.2)
NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-6.2)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI aIrOPUTMHU3ALUH

o Cemectp Komneren-
Ne HaumeHnoBanue Tembl / Bujg 3ansitus / Kype Yacos - Jluteparypa
JlaboparopHas pabota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonsatue anropurma, nporpammel. Ilepemennble. Tumbl JaHHBIX. OIIK-6 JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 2 OTK- 5’ JI2.1,J12.2, J12.3,
MBIIUICHUS K PEUICHUIO 3a1ad. BEIMomHeHHe 1adopaTopHBIX 3aTaHui 2.4
¢ ucronp3oanueM Python, Jupyter Notebook mu Colab. / J1a6 /
JlaGoparopuas pabora 1.2. JIuHeiHbIe, BETBSIIUECS W LUKIHMYECKUE
AITOPUTMBL.
Jluneitnple  anroputmbl.  BetBnenus.  Ycnosus.  [{uknmudeckue JI1.1, JI1.2, JI1.3,
OIIK-6,
1.2 |anmroputmsl. Buner mukios. Hukn no xomnekuuu. LHukn no cyetuuky. 6 2 J12.1,J12.2, J12.3,
OIIK-5
Iuxn c mpemycnoBueM u mocTyciaoBueM. OOpaboTka MacCHBOB. 2.4
Boixon wu3 1nukia.  BeimonHeHwe — 1a0OpaToOpHBIX  3alaHUR ¢
ucnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
Tema. @YHKIUH U PEKYPCUBHBIE AITOPUTMBI. OIK-6 JI1.1, JI1.2, JI1.3,
1.3 |Ilonstue monmporpammbl. llepemasa u  BO3Bpar  mapameTpoB. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-5
JlokanpHBIe ¥ TIOOATBHBIE TepeMeHHble. Pexypcens. / Cp / J2.4
Tewma. ba3bl JaHHBIX. OIIK-6 JI1.1, JI1.2, JI1.3,
1.4 |[Tunser 0a3 manaeix. Tunbl JaHHBIX B Oasax ma”HHbIX. CBa3u B Oasax 6 20 i JI2.1,J12.2, JI2.3,
OIIK-5
JMaHHBIX. TexHoIorkst 00padOTKH JaHHBIX B 0a3ax AaHHbIX. / Cp / J12.4
Pasnen 2. OcHoBBI IporpaMMupoBaHus Ha si3bike Python
o CemecTp Komneren-
Ne HaunmeHoBaHnue TeMbl / Bun 3ansatus / Kype Yacos - Jlutepartypa
JlaboparopHas pabota 2.1. MHcTpyMeHTapuil pa3pabOTKH Ha S3BIKE
Python. OIIK-6 JI1.1, J11.2, JI1.3,
2.1 |BBox u BeBOx gaHHBIX. Cpena pazpaboTku. CHCTEMBI yIpaBIICHHS 6 2 OHK-S’ J12.1,J12.2, JI2.3,
komoM. Mozaynu. Math, NumPy. BeinonHenne 1adopaTtopHbIX 3aqaHuid 2.4
¢ ucnosp3oBanueM Python, Jupyter Notebook mmu Colab. / J1a6 /
Jlaboparophas padota 2.2. Pabota co cTpykTypamu nanHbix Python.
JI1.1, JI1.2, J11.3,
Crucku. Koprexu. CroBapu. [IpeoOpazoBanune naHHBIX. Cpesbl. OIIK-6,
2.2 6 2 JI2.1,J12.2, JI2.3,
Huknuyeckas oOpaboTka cmucka. [eHeparop cmnmcka. BeimomHenne OIIK-5 .4
abopaToOpHBIX 3alaHuil ¢ ucnojib3oBanueM Python, Jupyter Notebook '




i Colab. / JIa6 /
Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO TMPOTPAMMHPOBAHHS B
Python. OIK-6 J.1, J11.2, JI1.3,
2.3 |IlonsaTHe OOBEKTHO-OPUEHTHPOBAHHOIO MporpamMmupoBanus. Kiacc. 6 20 ’ JI2.1,J12.2, J12.3,
OIIK-5
OO0bexT. MHKancynanus, HaciaenoBanue W moiaumopdusm B Python. / 2.4
Cp/
Tema. Python mist pemeHust aHATUTHIECKUX 3a1ad. OIK-6 JI1.1, JI1.2, JI1.3,
2.4 |bubmmorexa Pandas, amanmu3 u oOpaboTka naHHBIX. Busyanmsanus B 6 20 OHK-S’ JI2.1,J12.2, J12.3,
matplotlib u seaborn. / Cp/ 2.4
25 Tema. OcHOBBI Web-pa3paboTku. 6 16 OIIK-6, ﬁé}’ ﬁé;’ gég’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-5 o H2. 4’ -
JI.1, JI1.2, J11.3,
2.6 | /3auér/ 6 g | OUKG 1 1 m2 ma,
OIIK-5 .4

4. POHJ]I OIEHOYHBIX CPEJCTB

CrpykTypa U comepkanue ()OHAA OIEHOYHBIX CPEACTB AJIS HMPOBEACHUS TEKyIIeH M IPOMEXKYTOUHOH aTTecTalliH IIPEJCTaBICHB B
IIpunoxennu 1 x paboyeii mporpaMme AUCIHUILIHHEL.

5. YAEBHO-METOJUYECKOE U TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCIHUITJIMHBI

5.1. OcHoBHas 1UTEPATYpa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI1.1 |Bopucenko B. B. OCHOBBI IPOTPAMMHUPOBaHUSL: y4eOHOe mocodue Mocksa: UHTEpHET- https://biblioclub.ru/inde
YHusepcurer x.php?
WHpopManmoHHbIX page=book&id=232996
Texnonoruit (MHTYUT), HEOTPAHIICHHBIN
2005 JOCTYIL JUTst
3apEeruCTPUPOBAHHBIX
T10JIb30Baresen
JI1.2 | Byitnaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUS Ha s13bIKe Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boxar, H. 0., [lecun, | yue6HOe mocodue (benepanbHbIN p-ru/66183.html
10.B. yuusepcuret, 95C ACB, HEOTPaHNYEHHbBINA
2014 JOCTYII JUTst
3apEruCTpUpPOBaHHBIX
10JIb30BaTeIIeH
JI1.3 | Jlanpnosckuii B. B. AnropuTMbl 06pabOTKH JaHHBIX: yueOHoe mocodbue | HoBocuOHpCK: https://biblioclub.ru/inde
HoBocubupckmit x.php?
roCyJJapCTBEHHBIH page=book&id=574809
TeXHUYECKUI HEOTPaHUYEHHBIN
yHuBepcuTeT, 2018 AOCTYI At
3apEeruCTPUPOBAHHBIX
NoJIb30Baresei

5.2. lonoJHUTeIbHAS JUTEpATypa

ABTODSI, 3arnaBue H3parenscTBO, 1O Konunu-Bo
JI2.1 |[Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINN U Mocksa: HarnoHanbHbII https://biblioclub.ru/inde
MporpaMMHUpoOBanHuio Ha Python: kypc: yuebHoe OTKpHITBIA Y HUBEPCHTET x.php?
rmocooue «AHTYUT», 2016 page=book&id=429256
HEOTPaHUYEHHBIN
JOCTYII JUTS
3apEerHCTPUPOBAHHBIX
T0JIb30Barenen
J12.2 | Cuniok, B. T, AJNTOPUTMBI H CTPYKTYPBI TAaHHBIX: JTA00PaTOPHBII Bbenropox: benropoxckuit https://www.iprbooksho
Pszanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue rOCYAapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKHit HCOTPAHNYCHHBIH
yHHUBepcuTeT uM. B.I. AoCTyI At
]_L[yXOBa, 3BC ACB’ 2013 3apel"l/lCTpl/IpOBaH\l:[bIX
0JIb30BaTeNeH
J12.3 [NpuxnanHast nHGOpMaTHKa: KypHAT MockBa: YHUBEpCUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?
page=book&id=562207
HEOTPaHUYEHHBIN
JOCTYII JUTSE
3apErHCTPUPOBAHHBIX

MOJIE30BaTENICH




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.4 | Xunenko, B. I1. CTpyKTYpbI JaHHBIX W &ITOPUTMBI: Y4eOHOE HoBocubupck: https://www.iprbooksho
noco6ue Hosocubupckuii p-ru/91540.html
rOCy1apCTBEHHBIN HEOTPaHNYCHHBIH
TEXHUYECKUI 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 HeoOXOAMMOCTH IO 3aiBIEHUIO OOYYAOMETOCS C OTPaHMYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONMYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpMax, agalTUPOBAHHBIX K OIPaHMYEHUSIM 3I0pOBbs M BocHpusTus uH(popmarmu. [ns mui c
HapyIICHUSIMU 3peHus: B Qopme ayanodaiina;, B nedarHoil ¢opme yBenudeHHbIM wmpudrom. s num ¢ HapyIIEeHHSIMH ClyXa: 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 IIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOM ClIEnHaTn3MPOBAHHOM
yaeOHOH MeOeNbIo M TEXHHYECKUMH CPEICTBaMU O0yUJeHNS:

- CTOJIBL, CTYJIbS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOpP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

JlabopaTtopHBle 3aHATHS TPOBOAATCS B KOMIBIOTEPHBIX KjlaccaX, paboudMe MecTa B KOTOPBIX 00OpYyIOBaHBl HEOOXOAUMBIMU
JMIEH3MOHHBIMU W/UIIM CBOOOIHO PacpOCTPaHEMBIMH IIPOrPAMMHBIMH CPEJICTBAMH M BBIXOIOM 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/JI OLIEHOYHDLIX CPEJICTB

[Tpunoxenue 1

1. Onucanue nokasaresjeil H KpUTepHeB OLCHUBAHUSA KOMIIETEHIMI HA Pa3JIMYHbIX 3Tanax
ux ¢GopMHUPOBaHMS, O CAHNE IIKAJI OLlCHUBAHUSA

1.1. IToka3arenu u K

PUTEPUH OIICHUBAHUS KOMIICTCHITHI:

3VH, cocraBisromnme
KOMIIETEHIMIO

ITokazarenmu
OLICHMBAHMS

Kpurepun
OIICHUBAHHS

Cpenctsa
OLICHUBAHHS

OIIK-5: CnocobeH HMCIOJIb30BaT

nmpodeccnoHALHBIX 3a1ad.

b COBPEMEHHBIC WH(POPMAIMOHHBIE TEXHOJIOTHH H IMPOTPaMMHEIC

CpEe/CTBa MPHU PEIICHUU

3HaTh: anTOpPUTMBI 00PabOTKH
JIAHHBIX

3HAeT TOHATHA
nporpamma,
THUIIbI JAHHBIX

ANTOPUTM,
MIEpEMEHHbIE,

MOJIHOTA W COJEPIKAaTEIBHOCTh
oTBETa
yMEHHE IPUBOANTH NPUMEPHI

T — Tect (1-5), 3 — BO-
npockI K 3auety (1-20)

YMeTs: CTPOUTHL AJTOPUTMBI
U pCUICHUS TMPUKIaJHbIX 3a-
Jad

CTpOUT JINHEHHEIC aJropur-
Mbl, HUKIIMYECKUEC aJITOPUTMbI

MOJHOTA U COAEPXKATENIbHOCTh
OTBETa

yYMEHHE IPUBOANUTD NPUMEPHI
YMEHHE CaMOCTOSITENbHO HaXo-
JUTh PpeIIeHHEe IOCTaBIEHHBIX
3a1a4

JI3 - nabopatopHble
3aganus (3aganus 1.1-
1.2)

Bnanmets: MPaKTHIECKUMU
HaBbIKAMU 0OpPaOOTKH NaHHBIX
JUTSL pelieHus 3a71a9 mpodeccu-
OHAJIbHOM eI TEIbHOCTH

paspabarbiBaeT HOANPOTpaM-
MBI, HCIIOJIb3YET JIOKAJIbHBIC U
JI00ATBHBIC TIepEeMEHHEIE,
peKypcHIo

MOJTHOTA W COAEP)KATEIFHOCTh
oTBeTa

YMEHHE IPUBOJUTH IPUMEPHI
YMEHHE CaMOCTOSTEIEHO HaXo-
IUTH pEIIeHHe ITOCTaBICHHBIX
3a1aq

JI3 - naboparopHsie
3amanus (3amanus 1.1-
1.2)

OIIK-6: CniocoOeH moHUMaTh Ip

HICHUA 3a1a4 HpO(l)eCCHOHaHLHOﬁ JACATCIbHOCTHU

WHIHIEI pabOThl COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTHUH M MCIIONB30BaTh WX IS pe-

3HATh. OCHOBBI nporpaMmMupo-
BaHUA

3HACT NOHATUA 00BEKTHO-
OpPHUCHTHUPOBAHHOI'O IIpOrpamM-
MHPOBAHUA

MOJHOTA U COAEPXKATENIbHOCTh
oTBETa
yMEHHE IPUBOANTH NPUMEPHI

T — tect (6-10), 3 —
BOIIPOCHI K 3auery (21-
36)

YMeTh: HCHOaB30BaTh UHPOP-
MAIMOHHBIE TEXHOJOTUU JIJIst
pemeHust  3ajad4  npodeccro-
HaJbHOM NESATEIbHOCTHU

HCIIONB3YeT cpely pa3pador-
K{, CHCTEMY YIpaBJIEHHS KO-
JIOM

MOJHOTA U COAEPXKATENIbHOCTh
OTBETa

yYMEHHE TPUBOANUTD PUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
JUTh PpEIICHHE IOCTaBICHHBIX
3aga4

JI3 - nabopaTtopHble
3ajanus (3agaHus 2.1-
2.2)

Bnanmets: MPaKTHIECKUMU
HaBBIKAMHU TIPOTPAaMMHUPOBAHUS
TIpH pelieHu  3a1ad npodeccu-
OHAJIbHOM eI TEIbHOCTH

BBITIONTHSET aHAJIM3 M 00pa-
0OTKY JaHHBIX, UX BH3yalll3a-
JIZ0%0)

MOJTHOTA W COAEP)KATEIFHOCTh
oTBeTa

YMEHHE IPUBOJUTH IPHUMEPHI
YMEHHE CaMOCTOSTEIbHO Haxo-
JIUTh pEIlEeHUE TOCTABJICHHBIX
3amau

JI3 - naboparopHsie
3amanus (3amaHus 2.1-
2.2)

1.2 [Ixansl OIlEHUBAHUS:
Texymuii KOHTPOJIb YCHEBAEMOCTH M MPOMEXKYTOUHAsl aTTECTAallMs OCYLIECTBISETCS B PaMKax
HaAKOMUTEJIbHOW OaJUIbHO-pEUTHHTOBOM crucTeMbl B 100-6amibHOM mIKae.
50-100 6annoB (3a4TEHO);
0-49 GamtoB (HE 3aYTEHO).

2. TunoBble KOHTPOJIbHBIE 32/IaHUSI MJIM HMHbIEe MaTepHAJIbl, He00XOAMMbIe /ISl OLlEHKH 3HAa-
HMIi, yMeHHUIl, HABLIKOB M (MJIH) ONBITA JEATEIbHOCTH, XapaKTePU3YWIIUX 3Tanbl (GopMHPOBaAHUSA
KOMIIETEHIUIl B MpoLecce 0CBOEHUs1 00pa30BaTeIbHOM MPOrpaMMbl

IlepemenHsble.
Tumne! aHHBIX.
Ctpoku.

P

Bomnpocs! k 3a4ery

[TonATHE anropuT™Ma, IPOrpaMmsl.




MaccuBsl.

BBoa u BBIBOI.

JIvHeitHbIe aNTrOpUTMBI.

BerBnenus.

9. VYcnosus.

10. Iluknuueckue anropuTMBI.

11. Bunpl HUKIOB.

12. HuKII MO KOJICKIUH.

13. Iluki no cyeTyuky.

14. Iluki ¢ npenycioBUEM U TOCTYCIOBHEM.
15. O6paboTka MacCHBOB.

16. Bpixon n3 nukIia.

17. IloHATHEe NOAIPOrpaMMBI.

18. Tlepemada u BO3BpaT mapameTpoB.

19. JlokanbHble 1 T7100aNbHBIE IEPEMEHHEIE.
20. Pekypcus.

21. BBoxa ¥ BLIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucremsl ynpaBiIeHHUs KOJIOM.

24. Monynu.

25. Croucku.

26. Koprexu.

27. CnoBapu.

28. IIpeobpazoBaHue CTPYKTYp IaHHBIX.

29. Cpe3bl.

30. [Muxmmueckas oOpabOTKa CIHCKA.

31. I'eneparop cnucka.

32. TlonsiTne 00BEKTHO-OPHUEHTHPOBAHHOTO MTPOTPAMMHUPOBAHUS.
33. Knacc. OOBeKT.

34. Wukancynsuusi, HaciueaoBanue u noaumopdusm B Python.
35. bubnuoteka Pandas, ananu3 u 00paboTKa JaHHBIX.
36. Busyanmzamus B matplotlib u seaborn.

O N

3auemnoe 3a0anue 6K10Yaem 06a 60NPOCa — 0OUH MeoPemuYdecKuil 60npPoc U 00HO NPAKmMU-
KO-OpUEHMUPOBAHHOE 3A0aHUE U3 YUCIA NPUEEOCHHBIX HUJICE 1ADOPAMOPHBIX 3A0aHUII.

Kpumepuu oyenusanus:

- 50-100 6amnoB («3a4TE€HO») — U3JIOKEHHBIN Marepuan (aKTHYECKH BEPEH, HAIUUUE TITYOOKHX
HUCYCPIBIBAKOIINX 3HAHUU B OG’bGMC HpOfII[CHHOfI nmporpaMmbl JTUCHUIIJIMHBI B COOTBECTCTBUU C IIOCTAaB-
JICHHBIMH TIPOTpaMMOH Kypca HesIMH W 33aJadyaMi OOYYCHHs; MPaBUJIbHBIC, YBEpEHHBIC JCHCTBHS II0
IIPUMEHEHHUIO TI0JIyYCHHBIX 3HAHUM Ha IIPAKTUKE, TPAMOTHOE U JIOTUYECKHU CTPOMHOE U3JI0KEHUE MAaTEPH-
aJia TPy OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JOTIOJHHUTEIBHOM JINTEPATYPOH; HAIMYHE TBEPIbIX
1 JOCTATOYHO ITOJIHBIX 3HAaHUH B OG’LGMG HpOI\/'II[eHHOI\/'I nporpamMmsbl JUCHUILIIMHBI B COOTBETCTBUU C LICIIA-
MU 00YYCHUsI, PAaBUIIbHBIC ACUCTBUS 110 TPUMEHEHHIO 3HAHWH Ha MPAKTHKE, YeTKOE M3JI0KEHUE MaTepH-
ajia, JOMYCKAarTCA OTACIBbHBIC JIOTUUCCKHUEC U CTUIIMCTUYCCKUC MMOTPCIIHOCTH, OGy‘l&IOH.IHfICH YCBOUI OC-
HOBHYIO JIUTEPATYpPy, PEKOMEHIOBaHHYIO B paboyei mporpaMMe AUCIUTUTMHBL, HATHYHE TBEPbIX 3HAHUH
B O6’beMe HpOﬁZ[GHHOI‘O KypcCa B COOTBCTCTBUU C LCIIAMU OGy‘IGHI/IH, HU3JI0KEHUE OTBETOB C OTACJIIbHBIMHU
OmMOKaMHU, YBEPEHHO UCIIPABICHHBIMHU TIOCJIE TOTIOJHUTEIFHBIX BOIPOCOB; MPABMIILHBIC B IIEJIOM JCH-
CTBHUs 10 IPUMEHEHUIO 3HAHUU Ha IIPAKTHUKE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMH, HAJTUYHE TPYOBIX OMMOOK B
OTBCTC, HCIIOHMMAHHUC CYIIHOCTH H3JIaraCMoro BOIIpOCa, HCYMCHUC ITPUMCHATH 3HAHWA HA MMPAKTHUKE, HC-
YBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOTIOJIHUTENILHBIC M HABOJSIINE BOTIPOCHI.



Tecr

. CtpykTypupoBaHue mporpamMmsl B si3bike Python ocymecTisiercs

a. C momoIpio onepaTopHbIX ckoOok begin ... end

b. C nmomoIkko 3HaKOB { }

¢. C nomoipio OTCTYIIOB

d. C momoribio TadImnIL

. B pesynbprare BemmosnHeHus koaa [x**2 for x in range(5)] Oynet co3naH:
a. Cnucoxk kBaznpatoB yucesn ot 0 10 4

b. Koprex

c. Boznukner omuoOka

d. ®yskus uHTEpBaTa

. B s3p1ke Python ¢yHkius MoxeT ObITh TIEpeiaHa B Ka4eCTBE MapaMeTpa Ipyro GyHKIIUN
a. Tonbko B Buze lambda-Beipaxenus

b. Ja moxer

c. Her He moxer

d. ®ynkmuit B Python He cymecTByer

. [luknuueckue anropuT™el peanusyiores B Python ¢ momorbio KoHCTpYKInid
a. if...elif ... else

b. def

c. define...

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

. bubmmoreka Seaborn npegHazHaueHa st

a. OOpaboTKM TaOIMYHBIX JaHHBIX

b. Busyanuzanuu g1aHHBIX

c. Web-pa3paboTku

d. Pabotsl c cucremHbIME (aitnamu

. Koncrpykuuii if ... elif ... else mpenqnasznauena B Python nist peanuzanum
a. luknnyeckux aaropurMoB

b. BeTBsmuxcs anropuTMOB

c. JIMHEWHBIX aIrOPUTMOB

d. AHaTUTHYECKHX aJTOPUTMOB

. Beipaxxenue ‘[IPUBET’[::-1] Beimact

a. NIPUBET

b. T
c. IIPUBE
d. TEBUPII

. Beeznen cnoBaps d = {‘Poctor’:’P®’, ‘Tlapux':’Dpanuus’}. UToObI MOXYUYUTE CTPaHy, 7€ pacroara-
ercs [Tapmx Hy)XKHO HCIOTB30BaTh:

a. d[‘Tapmx’]

b. Tlapmwx[0]

c. d[1]

d. find(‘[Tapux’, d)

. bubnuoreka Python, no3posstromas 3¢dexkTrnBHO 00pabaThIBaTh U aHATM3UPOBATDH JAHHBIC B TaOIU4-

HOH opme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus 3to

MpUEM, TIPH KOTOPOM (PYHKITHS BBI3BIBACT cCaMy ceO0st
CIIELIMAIbHBINA TUIT JAaHHBIX

BapHUaHT MacCHBa

KOMaH/1a BEIBOJIa WH(MOpMAIUU

ac o



Kpumepuu oyenusanus:

Jiis omHOTO OOYyUaromerocss GopMupyeTcs BapuaHt, coaepxkammii 10 Bompocos.
17-20 6amnoB — tect npoiiaeH Ha 85-100 %;

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

0-6 GanoB — TeCT MPOoiIeH Ha MeHee, 4eM 35 %.

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabGopaTropHble 3a1aHusA

Jlaboparoproe 3ananue 1.1. ATTOPUTMBI 1 CTPYKTYPBI JaHHBIX.

[Tonstue anroputma, nporpammel. Ilepemennsie. Tunsl nanHeix. Ctpoku. Maccussl. BBon 1 BbI-
BoJ. [IprMeHeHHe anropuTMHYECKOr0 MBIIUICHHS K PEILICHUIO 3a/1a4.

Lenb: 03HAKOMUTBCA C NEPEMEHHBIMH, TUIIAMU U CTPYKTYpPAMH AAHHBIX, MMOJTYYUTh YMEHUS NJIs
BBITMOJTHEHUS TalbHEUIINX TaOOPaTOPHBIX 3a/1aHui, U3yYUTh MPUEMBI BBOJA U BHIBO/IA.

3aganust:

3anganue Beinonasercs B Colab mim aHamornyHoi cucreMme

Hcnonb3yiiTe npeioKeHHbIi Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM T10 JAaHHOU TeME.

2. BeinonHuTe 3a/1aHue M0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cuoenaiite BBIBOJBI.

Jlaboparoproe 3ananue 1.2. JIunelHbIe, BETBANTUECS U ITUKIMYECKUE aITOPUTMEI.

Jluneinnple anroput™Mbl. BerBnenud. Ycnous. Llukimueckue anroputmel. Buaesl nukios. Lukmn
no koJjutekiuu. [uk mo cuetunky. [{uki ¢ mpemycioBuem u mocrycioBueMm. O0paboTka MacCUBOB. Bri-
XOJI U3 IIUKJIA.

[lenb: 03HAKOMUTBCSA C JIMHEHHBIMH, BETBSIIUMHUCS W LUKIWYECKUMH aJITOPUTMAMU, MOJYYUTh
YMEHHUsI JUIsl BBIIIOJIHEHUS JAaNbHEHIINX JIa0OpAaTOPHBIX 3aaHU, U3YUUTh TMPHUEMbI MPUMEHEHHUS aro-
PUTMOB IS pa3JIUYHBIX 3a7a4.

3aganust:

3anganue Beimonasercs B Colab wim aHamornyHoi cucreMme

Hcnonb3yiiTe mpeaioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JAHHOU TeMe.

2. BeimonHuTe 33aHKE MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Coenaiite BBIBOJBI.

Jlaboparoproe 3ananue 2.1. UHCTpymMeHTapHii pa3paboTku Ha s3bike Python.

BBox u BeiBon nansbiXx. Cpenma paspaborku. Cucrembl ympaBieHust kogoMmM. Moaynu. Math,
NumPy.

[lenb: 03HAKOMHUTHCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, momyuuts ymMeHus s
BBITIOJTHEHHS JATBHEHIINX JIA0OPATOPHBIX 3aaHUi, U3YIUTh MPUEMbI padOThl ¢ OMOINOTEKaMH U cpea-
MU pa3pabOTKH.

SamaHus:

3amanue Beinonasgercd B Colab mim aHaIoOrM4HON CUCTEME

Hcnons3yiiTe npeniokeHHbI Ha0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAHHOH TeMe.

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

3. Cnenaiite BHIBOJIBI.

JlaGopatopnoe 3ananue 2.2. Pabora co crpykrypamu naHHsix Python.

Crucku. Koprexu. CnoBapu. [IpeoGpazoBanue nanubix. Cpessl. [{uknudeckas oOpaboTka crmc-
ka. ['eneparop cnucka.

Ienb: 03HAKOMMTBCS ¢ U3MEHSAEMBIMU U HEM3MEHAEMBbIMU CTPYKTYpaMH JIaHHBIX B si3bike Python,
HOJYYUTh YMEHHS ISl BHIIOJHEHUS JalbHEUIINX Ja00paTOPHBIX 3a/1aHU, U3yYUTh MPUEMBI pabOTHI CO
CTPYKTYpaMH JIaHHBIX.



SamaHus:

3amanue Beinonasercd B Colab mim aHaIOrM4HON CUCTEME
Hcnons3yiiTe npennoxkeHHbI Ha00Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 TAHHOH TeMe.

2. BeimonHuTe 3a1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BBIBOIEL.

Kpumepuu oyenusanus (01 kaxcoozo 3a0anus):

16-20 6anoB — 3aaHKe PEIICHO B IMOJTHOM 00BbEME, CAMOCTOSITEIIBHO BEIOPAHBI BEPHBIE HHCTPY-
MEHTAJIbHbIE METOJIbl U OMOJIIMOTEKH, COCTABIEH KOPPEKTHBIH MPOTrPaMMHBIN KOJ, BBIIOJHEHHE KOAa
npou3onuio 0e3 omuOOK W MOJTYYEH 3aJaHHbBII pe3ynbTaT, OT4eT O0(OpMIIEH BEPHO M MPEIOCTABICH Ha
IIPOBEPKY B YCTAHOBJICHHBII CPOK, 00YUaIOLIUICS BEPHO OTBEYAET HA BOMPOCHI MO 33aHUI0, IEMOHCTPH-
pyeT Hanuuue TIy0OKUX HCUEPIBIBAIONINX / TBEP/BIX U JTOCTATOYHO MOJTHBIX 3HAHUI;

9-15 GannoB — 3aaHUe PEIIEHO B MOJHOM 00beMe ¢ HEOOJBITUMHU MOTPEITHOCTSIMHU, CAMOCTOS-
TEThbHO BHIOpaHBI BEPHBIE MHCTPYMEHTAIBHBIE METOABI M OMOIMOTEKH, COCTAaBIEH KOPPEKTHBIA MpO-
IrPaMMHBIM KOJ, BBIMOJIHEHHE KOJa MPOU30ILI0 0e3 OMMOOK M TOJy4YeH 3aJaHHBIA pe3yabTaT, OTYeT
oopmMIIeH BEpHO U NPEAOCTABICH HA MPOBEPKY B YCTAHOBJICHHBIA CPOK MJIHM C JOMYCTUMBIM OIO3aHU-
eM, oOydaroluiics OTBEYAaeT Ha BOIPOCHI MO 3aJaHUI0 BEPHO, HO C OTAEIbHBIMH MOTPEIIHOCTAMU U
OIIMOKaMH, YBEPEHHO UCIIPABICHHBIMHU ITOCIIE JOMOJHUTEIBHBIX BOIIPOCOB;

2-8 6aiIoB — 3aJaHNe PELIeHO YaCTUYHO, YACTUYHO BbIOpaHbl BEpHbIE HMHCTPYMEHTAJIbHbIE METO-
bl ¥ TIPUEMBl PEIICHUS, MPEJCTABIICH HE3aBEPIICHHBIA WM COJCPXKAIIUKA HEKOTOPhIE OMIMOKH TIPO-
IPaMMHBII KOJI, 0TYeT 0(pOpMIIEH YACTUYHO BEPHO U MPEIOCTaBJICH Ha MPOBEPKY C JOMYCTUMBIM OIO03/1a-
HUEM, 00y4Jaroliiics OTBEYaeT Ha BOMPOCHI MO 33JaHUI0 YACTMYHO BEPHO, JEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTh OTBETOB Ha JIONOJHUTENbHbIE U HAaBOJSIIUE BOIIPOCHI;

0-1 GanyoB — 3a/jaHKe HE PEIICHO MM PEIICHO YaCTUYHO, YACTUYHO BHIOpaHbI HEOOXOAUMBIE WH-
CTpYMEHTAJIbHbIE METOJIbI U TIPUEMBI PEIlIeHNUs, IPOTPAaMMHBINA KOJ HE MPEACTaBICH UM COAEPKUT Ipy-
Oble omMOKH, OTUET He O(pOPMIICH, OTUET HE C/IaH Ha MPOBEPKY B JOMYCTHUMBIN CPOK, 00yUarOIUICs OT-
BEYAeT Ha BOMPOCHI MO 3a/IaHUI0 HE BEPHO.

Maxkcumanovnoe Konuvecmeo 6annoe 3a navopamopnuie 3aoanusn — 80 (4 3adanua no 20 oan-
108).

3. Meroau4yeckue MarepuaJbl, Onpeaeasonue Npoueaypbl ONeHUBAHUS 3HAHMI, YMEHMH,
HABBIKOB M (WJIH) ONBITA IeATEJIbHOCTH, XaPAKTEPU3YOIIHX 3TANBI (POPMUPOBAHUS KOMIIETEHIU

[Ipouenyps! olleHUBaHMS BKIIOYAIOT B €051 TEKYIIUNH KOHTPOJIb U IPOMEKYTOUHYIO aTTECTAIHIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAMUTCS C UCIOJIb30BAHUEM OLIEHOYHBIX CPEICTB, MPE.I-
CTaBJICHHBIX B II. 2 JAHHOTO MPHJIOKEHUS. Pe3ynbTaThl TEKYIEro KOHTPOJIS JOBOASITCS 10 CBEICHUS CTY-
JCHTOB A0 HpOMe)KYTO‘-IHOI\/'I arTTecTaluu.

IIpomexyTouHas aTTecTanms NPoOBOAUTCS B hopMe 3adera.

3ader MpPOBOAUTCS IO PACHUCAHUIO MPOMEXKYTOUHOM arrecrauuu. KomudyecTBo BOMPOCOB B 3a-
YETHOM 33JlaHuu — 2 (OJIMH TEOPETHYECKUH BOIIPOC M OJIHO MPaKTUKO-OPHEHTHUPOBAHHOE 3aaaHue). Pe-
3YJbTAThl ATTCCTALIUH 3aHOCATCA B BEAOMOCTD U 3a4YCTHYIO KHUKKY CTYACHTA. CTy,Z[eHTBI, HC MMpomcaIme
MPOMEKYTOUHYIO aTTECTAlUIO MO IpaduKy, TOJKHBI JUKBUIUPOBATH 33J0DKEHHOCTh B YCTAHOBJICHHOM
MOpsIZIKE.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 110 OCBOEHHUIO JUCIHIUIIJIMHbI

VY4eOHBIM MJIaHOM NPETYCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xone nmaGopaTopHBIX 3aHATUH yriyOJslFOTCS M 3aKPEIISIOTCS 3HaHMs CTYIEHTOB IO pALy BO-
IPOCOB, PAa3BUBAIOTCS HABBIKU MPAKTUYECKON padOTHI.

ITpu noaroToBke Kk 1a00PaTOPHBIM 3aHATUAM KaKIbIH CTYIEHT JOJDKEH:

— U3YYUTh PEKOMEHJIOBAHHYIO YUEOHYIO JIUTEPATYPY;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 M3y4aeMOU TEME.

B nporecce moaroToBkH K 1a00paTOPHBIM 3aHATHUAM CTYACHTHI MOTYT BOCIIOJIB30BATHCS KOHCYIIb-
TalUsIMU IPENOAABATES.

Bomnpocsl, HE paccMOTpeHHBIE Ha TaOOPAaTOPHBIX 3aHATHUSX, TOJDKHBI OBITh MU3YYEHBI CTYACHTAMHU
B XOJI€ CaMOCTOATEJIbHOW paboThl. KOHTPOIb caMOCTOATENBHOM pabOThl CTYIEHTOB OCYLIECTBISIETCS B
XOJIe 3aHATUH METOJOM TECTa M BBHIIIOJIHEHHUS 1a00paTOpHBIX 3aJaHui. B Xo1e camocToATenbHOM paboTh
KaXbli CTYAEHT 00s3aH MPOYUTaTh OCHOBHYIO U 10 BO3MOYKHOCTH JOINOJHHUTEIbHYIO JIUTEPATypy IO
U3Yy4aeMOil TeME, BBIAECIUTh HETOHATHBIE TEPMHUHBI, HAUTH MX 3HAUYE€HUE B DHLUKIIONEINYECKUX CIIOBa-
psx.

CTyneHT J0KeH TOTOBUTHCA K MIPECTOSIIEMY J1a00paTOPHOMY 3aHITHIO 10 BCEM 0003HAYEHHBIM
B paboyeil mporpaMMe AUCHUILUINHBI BOIIPOCAM.

JUig MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJIO U IPOMEXKYTOUHOH aTrTeCTaluu CTYACHTHI
MOTYT BOCHOJIb30BaThCs JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydaroluecs MOTYT B3ATh
Ha JIOM HEOOXOUMYIO JINTEPaTypy Ha aODOHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKH WM BOCTIOIb30BATHCS
YUTAJIBHBIMU 3aJIaMHU.
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