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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.




P®OH/J ONEHOYHbLIX CPEACTB

IIpunoxenue 1

1. Onucanue nmokaszarejieid 1 KpUTepUeB OLEHNBAHUA KOMIIETEHIUI HA Pa3JIMYHbBIX 3Tanax

ux (popmupoBanus, onuca

1.1. IToxa3arenu u K

HHE IIKAJ OLICHUBAaHUA

HUTCPUH OLICHHUBAHU KOMITCTCHITHH:

3VH, cocTaBisronue
KOMIICTCHIITUIO

IToka3zarenu
OLUCHHUBAHUS

Kpurepun
OIICHUBAHUS

Cpeacrtpa
OLICHUBAaHUA

OIIK-5: CriocoGeH UCIob30BaTh COBPEMEHHbIE MH()OPMALMOHHBIE TEXHOJIOTHH U IPOrPaMMHbIC

poheCCHOHANTBHBIX 33]1aY.

Cpe/ICTBa MPHU PEIIEHUU

3HaTh: ANrOpUTMBI 00pabOTKH
JAaHHBIX

3HAaeT MOHSTUSA
porpamma,
THUIIBI JAHHBIX

AJIrOPUTM,
NEPEMCHHBIC,

MOJIHOTA U COAEP>KATEIBHOCTh
OTBETa
yMEHHE IPUBOANTH ITPUMEPHI

T — recr (1-5), 3 — BO-
npockl k 3auety (1-20)

YMeTs: CTPOUTHL  AJITOPUTMBI
UL pEeIIEHUS NPUKIAJHBIX 3a-
Jaq

CTPOUT JINHCHHEIC AJIropuT-
MbI, TUKIINIYCCKUE aJITOPUTMBI

MOJIHOTA U COJIePXKAaTEIbHOCTh
OTBETa

YMEHHE IPUBOANTH TPUMEPHI
YMEHHE CaMOCTOSITEIBHO HaXo-
JUTh pEIIEHHE IOCTABICHHbIX
3aja4

JI3 - naGoparopHbie
3amanus (3amaHus 1.1-
1.2)

Bnaners: MIPAKTUIECKIMH
HaBBIKAMU OOPaOOTKH JaHHBIX
JUISL pelieHus 3a1a4 rnpodeccu-
OHAJILHOU JEeSATEeTbHOCTH

pa3pabarbiBaeT HOAIPOTPaM-
MBI, UCTIONB3YET JIOKATbHbBIC
rio0ajbHbIC NepeMeHHEIE,
PEeKypcHIo

[IOJIHOTA M COJEPIKATENbHOCTh
oTBETa

YMEHUE IPUBOAUTH IPUMEPHL
YMEHHUE CaMOCTOSITEIbHO HAXO-
JUTh PEILICHUE IIOCTABJICHHBIX
3a1a4

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

OIIK-6: CnocobeH nmoHuMars Ip

HICHWA 3aJa4 HpO(bCCCHOHaHLHOﬁ JACATCIBHOCTU

WHITUIIBI pa6OTLI COBPEMCHHBIX HHq)OpMaHHOHHLIX TEXHOJIOTUI 1 HCIOJIb30BaTh UX I pe-

3HaTh: OCHOBBI MPOTrPaMMHPO-
BaHUSA

3HAeT IMOHATUS  OOBEKTHO-
OPHEHTHUPOBAHHOTO IPOrpaM-
MHPOBaHUS

MOJIHOTA U COAEP>KATEIBHOCTh
OTBETa
yYMEHHE IPUBOANTH TPUMEPHI

T — tect (6-10), 3 —
BOTIPOCHI K 3adety (21-
36)

YMeTs: HCHONb30BaTh HMHGOP-
MAalMOHHBIE TEXHOJIOTHH  JUIS
pemieHus 3amad  mpodeccHo-
HaAJILHOH NIeATEIbHOCTH

HCTOJB3YeT cpemy pa3padoT-
KH, CUCTEMY YIIPaBJICHUS KO-
oM

MOJTHOTA W COZAEPIKAaTEIbHOCTh
OTBeETa

YMEHHE TIPUBOIUTH TPUMEPHI
YMEHHE CaMOCTOSITEIbHO HaXo-
IUTHh pEIIeHHE ITOCTAaBICHHBIX
3a/1a4

JI3 — nabopaTopHbIe
3amanus (3amaHus 2.1-
2.2)

Buagers: [IPaKTUYECKUMU
HaBBIKAMHU ITPOrPaMMHPOBAHUS
NP pelIeHny 3a1a4d npodeccu-
OHAJILHOH JIeSITEIbHOCTH

BBITMIOJIHSACT aHauu3 ©u o00pa-
0OTKY JaHHBIX, UX BH3yallu3a-
U0

[OJIHOTA U COJEPIKATEIbHOCTh
oTBETa

YMEHUE IPUBOAUTH IPUMEPHL
YMEHHUE CaMOCTOSATEIBHO HAXO-
JUTh PEIICHUE IIOCTABJICHHBIX
3a1a4

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

1.2 lIkansl OLleHUBAHMSL:
Texkyuuii KOHTPOJIb YCHEBAEMOCTH M IPOMEXKYTOUHAsl aTTEeCTallds OCYILIECTBISETCS B PAMKax
HAKOMUTEIbHOU OalIbHO-PEUTHHTOBOM cucTeMbl B 100-0amibHOM mikae.
50-100 6anmoB (3a4TeHO);
0-49 GamioB (HE 3aUTEHO).

2. TunoBble KOHTPOJIbHBbIE 32IaHUSA WJIM MHbIE MATEPHAJIbI, HEOOXOAUMbIE VIS OLlEeHKH 3Ha-
HMid, yMEHUIl, HABBIKOB U (MJIH) ONbITA JAEATEJbHOCTH, XapPAKTePU3YIOLIUX 3Tanbl (GopMHUPOBAHUSA
KOMIIEeTEeHIIUI B Npouecce 0CBOeHNUsI 00pa30BaTeIbHOM MPOrpaMMbl

ITepemenHsbIe.
Tune! JaHHBIX.
Ctpoku.

P

Bonpocs! k 3auery

[lonsTHE anropuT™Ma, IPOrpaMMBl.




Maccussl.

BBoJ u BEIBOI.

JInneliHbIe ArOPUTMBI.

BerBnenus.

9. VYcnosus.

10. [uknnueckue alnropuTMBbl.

11. Buapl qukIios.

12. LMK MO KOIICKIH.

13. 1IuKia o cueT4yuKy.

14. Lukia ¢ npeaycioBUEM U OCTYCIOBUEM.
15. O6paboTka MacCUBOB.

16. Beixonm u3 nukia.

17. IlonsATHE NOANPOrPAMMBI.

18. Ilepenaua u BO3BpaT mapaMmeTpoB.

19. JlokanbHble U rI100aNbHbBIE IEPEMEHHBIE.
20. Pexypcus.

21. BBox u BBIBOJ TaHHBIX.

22. Cpena pa3paboTKH.

23. Cuctembl ynpaBiIeHUs KOJIOM.

24. Mopynu.

25. Crnucku.

26. Koprexu.

27. CnoBapw.

28. IIpeobpazoBaHue CTPYKTYp JAHHBIX.

29. Cpe3sl.

30. [uxnuueckas oOpaboTKa CIHCKa.

31. T'eneparop cnucka.

32. Ilonatue 06bEKTHO-OPUEHTUPOBAHHOI'O IPOTrPAMMUPOBAHMUSL.
33. Kiuacc. O0bexr.

34. Wnkancynsauus, HaciaenoBaHue U noaumopdusm B Python.
35. bubmuorteka Pandas, ananus n 06paboTKa TaHHBIX.
36. Buzyanmuzanus B matplotlib u seaborn.

XN

3auemnoe 3a0anue gknOuaem 06a 60nNPOca — 0OUH MeoOPeMuUYecKuil 60nPOc U 00HO NPAKMU-
KO-OpUEeHmuUpoeantoe 3a0anue u3 Yucia npueedeHHsIX Huice 1a00pamopHsIX 3a0aHull.

Kpumepuu oyenusanus:

- 50-100 GamtoB («3auTE€HO») — M3JIOKEHHBIN MaTepuan (aKTHUYECKH BEPEH, HAINYUE TITYOOKHUX
HUCUCPIIBIBAIOIIUX 3HAaHUH B OGT:GMG HpOﬁHeHHOﬁ nporpamMmmbl JUCHHUIIJIMHBI B COOTBCTCTBHUU C IMOCTAB-
JICHHBIMH TIPOTPAaMMOH Kypca HEJsIMH W 33aJadaMu OOYYCHWs; NMPAaBHIbHBIC, YBEPEHHBIC JCUCTBUS TI0
IIPUMEHEHHUIO TI0JIy4CHHBIX 3HAHWM Ha IIPAKTUKE, TPAMOTHOE U JIOTUYECKHU CTPOHMHOE U3JI0KEHUE MATEPH-
aJia IpH OTBETE, YCBOGHUE OCHOBHOM M 3HAKOMCTBO C JIOTIOJHUTEIBHOM JIUTEPATyPOi; HATMYHUE TBEPIBIX
" JOCTATOYHO ITOJIHBIX 3HAHUH B 06’beMe HpOI\/JII[CHHOI\/'I nporpamMmbl TUCHUILUIMHBI B COOTBETCTBUH C LICIIA-
MU 00y4YeHHsI, IPAaBUIIBHBIC IEHCTBUS MO MPUMEHEHHIO 3HAHUN Ha MPAKTHKE, YETKOE U3JI0KEHUE MaTePH-
ajia, JOIMYyCKATCA OTACIBHBIC JIOTUYCCKHUC U CTUIIMCTHYCCKUC IMMOTPCITHOCTH, 06yqa10mm>'lc;1 YCBOUI OC-
HOBHYIO JINTEPATyPy, PEKOMEHIOBaHHYIO B paboUei mporpaMme JUCIUTUIMHBL, HAINYHE TBEPBbIX 3HAHUH
B OGT:GMG HpOI\/JII[eHHOI‘O KypcCa B COOTBCTCTBUHU C LCIIAMU OGy‘-IGHI/ISI, HU3JI0KECHUC OTBETOB C OTACIIbHBIMU
OomMrOKaMH, YBEPEHHO HCIIPABICHHBIMHU TIOCIIE TOMOJHUTEIBHBIX BOMPOCOB; MPABIIBHBIC B LIEJIOM JICH-
CTBUs 10 IPUMEHEHUIO 3HAaHUM Ha IIPAKTUKE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMHU, HATTMYHE TPYOBIX OMMOOK B
OTBCTC, HCIIOHMMAHUC CYIIHOCTHU U3JIaracMoro BOIMpocCa, HCYMCHUC ITPUMCHSATH 3HAHWA HA MMPAKTHUKE, HC-
YBEPEHHOCTh ¥ HETOYHOCTh OTBETOB HA JIOTIOJTHUTEIILHBIC M HABOJISIINE BOTIPOCHI.



Tecr

. CtpykTypupoBaHHe IporpaMmsl B si3bike Python ocymiectsisercs

a. C momoIrsio onepaTopHBIX CKOOOK begin ... end

b. C momoribko 3HaKOB { }

c. C momoIIpIo OTCTYyIIOB

d. C moMombro TaOIHIL

. B pesynbrare BemmonHeHus kona [x**2 for x in range(5)] Oyzaer coznman:
a. Cnucok kBagparoB yucen ot 0 1o 4

b. Koprex

c. Bosnukzer ommuOka

d. ®yHKIMSA UHTEpBaIa

. B s3pixe Python ¢yHKIMs MOkeT ObITh MepeiaHa B KauecTBe apaMeTpa Apyroi GyHKIUU
a. Tonbko B Bune lambda-Beipaxenus

b. [a Moxer

c. Her He moxer

d. ®ysknwuii B Python He cymectByet

. Lluxnuyeckue anropuTMel peanu3yrores B Python ¢ moMomsio KoHCTpyKInit
a. if...elif ... else

b. def

c. define ...

d. for...in...mwhile...

. bubnuoreka Seaborn npennazHaueHa s

a. OOpaboTKM TaOJIMYHBIX TAHHBIX

b. Busyanuzanuu JaHHBIX

c. Web-pa3paborku

d. PaGotsl ¢ cuctemubIMU (halimamu

. Koncrpyknuti if ... elif ... else mpennaznadena B Python mist peanuzanuu
a. lMKJINYecKHUX aJropuTMOB

b. BerBsmmxcs anropuTMoB

c. JIMHEHHBIX aNrOpuTMOB

d. AHaIMTUYECKUX AJTOPUTMOB

. Beipaxenue ‘I1IPUBET’[::-1] Beinact

a. IIPUBET

b. T
c. [IPMBE
d. TEBWPII

. Beenen cnoBaps d = {‘Poctor’:’P®’, ‘[lapmwx':’@panuus’ ;. UToObI MOIyYUTh CTpaHy, I pacroiara-
ercs [Tapmx Hy’>KHO HCIIOIb30BATh:

a. d[‘Tapmx’]
b. IMapmx[0]
c. d[1]

d. find(‘[Tapux’, d)
. bubnuoreka Python, no3sosstromas 3¢pdexrrnBHO 00padaThIBaTh U aHATU3UPOBATH JAHHBIC B TaOJIN4-

HOM dopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus 3T0

MpUEM, TIPU KOTOPOM (DYHKITHSI BBI3BIBAET caMy ceOst
CIIeUaIbHBIA TUII JAHHBIX

BapHaHT MacCHBa

KOMaH/1a BEIBOJIa WH(GOpMAIIUU

ac o



Kpumepuu oyenusanus:

Jlnst ogHOTO O0Yy4Yaromerocst GopMupyeTcst BApHaHT, conepkaiuii 10 Bormpocos.
17-20 6amtoB — tect npoiiaex Ha 85-100 %;

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

0-6 6ayTOB — TECT MPOWiIeH Ha MeHee, ueM 35 %.

Maxcumanvhoe Koauuecmeo 0aa10e6 3a mecm — 20,

JlabopaTopHble 3agaHus

Jlaboparopnoe 3aganue 1.1. AMTOPUTMBI U CTPYKTYPBI JaHHBIX.

[Tonsitue anroputrma, mporpammel. [lepemennsie. Tunbl qanubix. Ctpoku. Maccussl. BBon 1 BbI-
BoA. [IpuMeHeHHe anropuTMHUYECKOT0 MBIIIUICHHS K PEILICHHIO 3a1a4.

[enp: 03HAKOMUTHCA C IEPEMEHHBIMH, TUIIAMU U CTPYKTypaMH AaHHBIX, MOJYYUTh YMEHUS IS
BBIMIOJTHEHUSI TATbHEUITNX Ja00paTOPHBIX 3aJaHuil, U3yYUTh IPUEMBI BBOJIA U BBIBOJIA.

3anaHus:

3ananue BeimonHserca B Colab uinu aHamoruyHON cucTeme

Hcnons3yiiTe nmpeniokeHHbIH Ha0Op JaHHBIX.

1. OTkpoiiTe OIIOKHOT ¢ IPUMEPOM T10 TaHHOI TeMe.

2. BeImlontHUTE 3aJaHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOIEL.

Jlaboparopnoe 3aganue 1.2. JIuneliHbie, BETBAIINECS U HUKIUIECKUE allTOPUTMBI.

Jluneitnpie anroput™mbl. BerBinenuda. Ycnosus. [ukinueckne anroputmel. Buasl mukinos. [ukn
o koyekuuu. [ukn mo cueruuky. Lluki ¢ mpexycrnoBuem u noctycioBueM. O0paboTka MaccuBoB. BhI-
XOJ1 M3 LHKJIA.

Llenb: 03HAKOMUTBHCS C JIMHEWHBIMHU, BETBSIIMMUCSA U LUKIMYECKUMHU aJrOPUTMAMU, MOITYUYUTh
YMEHUS JUIsl BBIMOJHEHUS JATbHEHIINX J1a00paTOPHBIX 3aJlaHHUM, U3YYUTh MPUEMBI PUMEHEHHUS aJro-
PUTMOB ISl pa3JIMYHBIX 3a/1a4.

3anaHus:

3ananue BeinonHserca B Colab unu aHanmoruyHou cucteme

Hcnons3yiiTe mpeniokeHHbIH HA0Op JaHHBIX.

1. OTkpoiiTe OIOKHOT ¢ IPUMEPOM I10 TaHHOI TeMe.

2. BeImlontHUTE 33JaHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOIEL.

Jlaboparopnoe 3ananue 2.1. UHCcTpymMeHTapuii pa3paboTKu Ha si3bike Python.

BBox u BeiBon nanHbiXx. Cpenma paspabotku. Cucrembl ymnpaBieHuss KogoMm. Moaynu. Math,
NumPy.

[lenb: 03HAKOMHUTHCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, momyuuts ymeHus st
BBITIOJTHCHHS JTATBHEHIIINX JIA0OPATOPHBIX 3aJaHUi, U3YYUTh MPUEMBI paOOTHI ¢ OMOIMOTEKaMU U Cpeia-
MU pa3pabOTKH.

3amanus:

3anmanue Beinonaasercd B Colab nim aHaIormuHON cucTeEMeE

Hcnons3yiiTe nmpeniiokeHHbI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 3aaHue Mo aaropuTMy, yKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJIBI.

JlaGopaTopnoe 3ananue 2.2. Pabora co crpykrypamu n1aHHbix Python.

Cmucku. Koprexu. CroBapu. [IpeoOpazoBanne nanubix. Cpessl. [uknudeckas o6paboTka cruc-
ka. ['eneparop cnucka.

Iesb: 03HAKOMMTBCS ¢ U3MEHSAEMBIMU U HEM3MEHIEMBIMU CTPYKTypaMH JaHHbIX B si3bike Python,
MOJTYYUTh YMEHUS Ul BBIOJHEHUS JaJbHEUIINX Ja00paTOPHBIX 33JaHUM, U3yUYUTh IPUEMBI pabOTHI CO
CTPYKTYPaMU JIaHHBIX.



3amanus:

3aganue BeinoHsgeTcs B Colab niau aHaIOrHYHOM cucTeMe
Hcnonp3yiiTe nmpeniokeHHbIH HAa00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM I10 TaHHOI TeMe.

2. BeImlontHUTE 33JaHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BEIBOIEL.

Kpumepuu oyenusarnus (015 kaxcoo2o 3a0anus):

16-20 GanyoB — 3a/1aHKE PELIEHO B ITOJIHOM 00bEME, CAMOCTOATEIBHO BbIOpaHbI BEPHbIE HHCTPY-
MEHTAJIbHbIE METOAbl U OUOIMOTEKH, COCTAaBJIEH KOPPEKTHBI MPOTpaMMHBIM KOJI, BBINOJIHEHHE KOJa
mpou3onuIo 6e3 OmMOOK U MOJMYYeH 3aaHHBIN pe3ysbTaT, OT4eT 0(OPMIICEH BEPHO M MPEIOCTABJICH Ha
MIPOBEPKY B YCTAHOBJICHHBIM CPOK, 00yUaIOIIMNACSA BEPHO OTBEYAET HA BOIPOCHI 10 33JaHUI0, IEMOHCTPHU-
pyeT HaJan4uue rryOOKUX MCUEPIIBIBAIOIINX / TBEPBIX U JOCTATOYHO MOJTHBIX 3HAHUIA,

9-15 6amioB — 3ajaHKe PEIIEHO B MOJHOM 00beMe C HEOOJIbIIMMHU MOrPEIIHOCTAMH, CAMOCTOS-
TEJILHO BHIOpPAaHBI BEPHbIC WHCTPYMEHTAJIbHBIE METOIBI M OMOJIMOTEKH, COCTaBIIEH KOPPEKTHBIA IIPO-
IpaMMHBIN KOJI, BBIIIOJHEHHE KOJa MPOU30ILI0 0e3 OMMOOK M MOJy4YeH 3aJaHHBIA pe3yibTaT, OTYET
oopMIIeH BEPHO W MPEIOCTABIEH HAa NMPOBEPKY B YCTAHOBJICHHBIA CPOK WJIH C JIOIyCTHMBIM OIIO3/IaHU-
eM, O0ydJaroluiics OTBEYaeT Ha BOIPOCHI MO 33JaHUI0 BEPHO, HO C OTAEIbHBIMH IOTIPEIIHOCTAMHU U
OLIMOKaMH, YBEPEHHO UCIPAaBIEHHBIMHU MOCIIE JIONOJHUTENBHBIX BOIPOCOB;

2-8 6a/I0B — 33]aHUE PELICHO YaCTUYHO, YACTHYHO BBIOpAHBI BEPHBIE HHCTPYMEHTAJIbHBIE METO-
Ibl M MPUEMbl pEIICHUs, NPEJCTABICH HE3aBEPIUECHHBI WM COAEpXKAIIUi HEKOTOpble OMIMOKH Ipo-
IpaMMHBIH KOJI, OT4ET O(hOPMIIEH YACTUYHO BEPHO U MPEJOCTAaBJIEH Ha MPOBEPKY € JOMYCTUMBIM OIO37a-
HUEM, 00ydJaroIuiics OTBEYAET HA BOIPOCHI MO 3aJJaHUIO0 YACTUYHO BEPHO, AEMOHCTPUPYS HEKOTOPYIO
HETOYHOCTb OTBETOB Ha JONOJIHUTENbHbIE U HABOASIIUE BOIPOCHI;

0-1 GamioB — 3aJjaHKE HE PEIICHO WX PEHICHO YaCTUYHO, YACTUYHO BHIOpAHBI HEOOXOAMMBIEC UH-
CTPYMEHTAJIbHbIE METOJIbl M IPUEMBI PELICHHUs, IPOrPaMMHBIN KO HE MPEICTABICH WM COACPKUT Ipy-
Oble omMOKH, OTYET HE OPOPMIIEH, OTUET HE CJIaH Ha MPOBEPKY B JOMYCTUMbIN CPOK, 0O0yUaroluiics OT-
BEYaeT Ha BOMPOCHI 10 3aJIaHUIO HE BEPHO.

Maxcumanvhoe Konuuecmeo 6annog 3a aadopamopnsie 3a0anun — 80 (4 3adanun no 20 dan-
J108).

3. MeToauuyeckne MaTepuabl, onpeaejsiionde MpPoueAypbl OlleHUBAHUS 3HAHWMN, YMEHMId,
HABBIKOB M (MJIM) ONBITA AeATEJbHOCTH, XaPAKTEePHU3YIOIIHNX ITANbl (POPMUPOBAHUS KOMIIETEHIMIT

[Tpoueaypsl OlleHUBaHMSI BKJIIOUAIOT B ¢€0s1 TEKYIIUN KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C UCIOIB30BAHUEM OLIEHOYHBIX CPEICTB, MPE-
CTaBJICHHBIX B II. 2 JAHHOTO MPUJIOKEHUs. Pe3ynbTaThl TEKyIIero KOHTPOJIS TOBOAATCS 1O CBEICHUS CTY-
JACHTOB a0 HpOMe)KYTOHHOﬁ arrecraguu.

IIpomexyTouHas aTTecTAUMA IPOBOIUTCS B opMe 3a4eTa.

3adeT MpPOBOAMUTCS MO PACHUCAHUIO MPOMEXKYTOUHOW arrecranuu. KoaudyecTBo BOMPOCOB B 3a-
YETHOM 33JIlaHuu — 2 (OJIMH TEOPETHYECKUI BOIMPOC M OJIHO MPAKTUKO-OPHEHTHPOBAHHOE 3aaaHue). Pe-
3YJbTAThl ATTCCTALIUN 3aHOCATCA B BEAOMOCTD U 3aYCTHYIO KHUIKKY CTYJACHTA. CTyI[CHTI:I, HC IMpomcaumne
MIPOMEXYTOUHYIO aTTECTAlUIO M0 IpaduKy, JOKHBI JTUKBUIUPOBATH 33JJ0JKEHHOCTh B YCTaHOBJIEHHOM
MOPSIAKE.



[Ipunoxenue 2

METOINYECKHUE YKA3ZAHUS 110 OCBOEHUIO JUCIIUIIJIMHBI

VY4eOHBIM IJIaHOM MPETyCMOTPEHBI JIA00OPATOPHBIE 3aHATHS.

B xone naGopaTopHBIX 3aHATHI YIIIyOJsIOTCS M 3aKpEIUIIOTCA 3HAHMS CTYJIEHTOB IO pAIy BO-
MIPOCOB, PAa3BUBAIOTCS HABBIKU MPAKTUYECKOM paboTHhI.

ITpu noaroToBKe K 1a00PaTOPHBIM 3aHATUAM KaKIbIH CTYIEHT JOJDKEH:

— U3YYHUTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TEME.

B mporecce moaroToBKH K 1a00paTOPHBIM 3aHATUAM CTYJCHTHI MOTYT BOCIIOJIb30BATHCSI KOHCYJIb-
TalUsAMU PENONaBATEIS.

Bomnpocsl, He paccMOTpeHHbIE Ha TaOOPAaTOPHBIX 3aHATHIX, TOJHKHBI OBITh M3YUYEHBI CTYJCHTAMHU
B XO0JIe CaMOCTOATENbHOM paboTel. KOHTposIb caMocTOsITENbHOI PabOThl CTYAEHTOB OCYLIECTBISETCS B
XO7I€ 3aHATUH METO/I0OM TeCTa M BBIIIOJIHEHUS J1a00OpaTOpHBIX 3aaHuil. B Xo/1e caMocToATeNnbHOM paboThl
Kbl CTYJEHT 00s3aH NMPOYUTaTh OCHOBHYIO U IO BO3MOKHOCTH JOIOJHUTEIBHYIO JINTEPATYpy IO
n3y4aeMoOl TeME, BBIIEIUTh HEMOHATHBIE TEPMUHBI, HAWTH UX 3HAYEHHUE B SHUMKIIONEIUYECKUX CIIOBA-
psX.

CTyIeHT J0KeH TOTOBUTHCS K MPECTOSIIEMY J1a00paTOPHOMY 3aHSITHIO IO BCEM 0003HaYEHHBIM
B paboueil mporpamMme JUCLUILUIMHBI BOIIPOCAM.

JUig MOATOTOBKM K 3aHATHUAM, TEKYLIEMY KOHTPOJIO M IPOMEXYTOUHOM aTTecTalu CTYACHTHI
MOTYT BOCIIOJIb30BaThCs JIEKTPOHHO-OMOIMOTEYHBIMU cucTeMaMu. Taxke oOydaroluecss MOTYT B3ATh
Ha JIOM HEOOXOUMYIO JIUTEPaTypy Ha aOOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN WIIM BOCTIONB30BATHCS
YUTAJIBHBIMU 3aJIaMH.
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