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KA®EJIPA NHpopMaLHOHHBIX CHCTEM U NPUKIAIHOH HHGOPMATHKH
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MeTtoauueckuii coBeT: A.3.H., fo1eHT M.A. Cyp>KuKoB



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-6. Crioco6eH MmMoOHUMATh NMPUHUMIBLI PadoThbl COBPeMEHHbIX MH(OPMAIMOHHBIX TEXHOJOTHI W HCIOJIb30BATH UX IJIs
penieHus 3a1a4 npogeccuoHAILHOMN 1eTeTbHOCTH.

OIIK-5. CnocoGeH MCNO/IB30BATh COBPeMEHHble MH(OPMALUOHHbIE TEXHOJIOTMM M MPOrpaMMHbIE CPeJACTBA NMPH pelleHUH
npogecCHOHATBHBIX 3a1a4.

B pe3yjabTare OCBOCHUS TUCHUILINHBI O6y‘-lalOIIIPIﬁCﬂ JOJIZKCH:

3HaTh:

ATOPUTMBI 00pabOTKM JaHHBIX (cooTHECeHO ¢ nHauKaropoM OITK-5.1)
OCHOBBI POrpaMMHpoBaHus (cooTHeceHo ¢ nHauKaropom OIIK-6.1)

YMeTh:

CTPOMTH AITOPUTMBI AJIs pellIeHHs MPUKIIaIHbIX 3a1a4 (cooTHeceHo ¢ uHaukaropom OITK-5.2)
UCIIONb30BaTh MH()OPMAIMOHHBIE TEXHOJIOTUH JUIS PEIICHUS 3a1ad NPO(EeCCHOHATLHON JESTENBHOCTH (COOTHECEHO C MHIMKAaTOpOM
OIIK-6.2)

Bnagern:

MPaKTHYSCKIMH HaBbIKAaMH  OOpabOTKH JaHHBIX JUIsSi pEHIeHHs 3a1ad  Npo()EeCCHOHATBHOW JCATENBHOCTH (COOTHECEHO C
nnaukaropom OITK-5.3)
NPAKTUYECKMMHU HAaBbIKAMH I[IPOrPaMMHUPOBAHUs [PU PEUICHHHM 3aiad [pO(eCcCHOHATBHOW AEATEIBHOCTH (COOTHECEHO C
unaukaropom OITK-6.3)

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

Pa3gen 1. OcHOBBI aIrOPUTMHU3ALUH

Buja 3ansaTus / Cemecrtp /| KosmmuecTBo
Ne HaumeHoBaHHE TeMBbI, KPAaTKOE COAEPKAHHE Komnerenuun
pa6otsl / popma IMA Kypce 4acoB
JlaboparopHast padota 1.1. AIrOpUTMBI U CTPYKTYPHI JaHHBIX.
IlonsiTe  anmroputm nporpammbl.  Ilepemennble. Tumbl  JaHHBIX.
PHTMZ, ~ TpOrp P A JlaboparopHubie OIIK-6
1.1 | Crpoku. MaccuBbl. BBon u BbIBOA. IIprMeHEHHE alropUTMHUYECKOTO SaHsTHS 6 2 OIK-5
MBIIUICHUSI K PELICHHIO 3a71ad. BpllonHeHHe 1aboparopHbIX 3aqaHuil ¢
ucnonp3oBanneM Python, Jupyter Notebook umu Colab.
Jlaboparopuass pabota 1.2. JluneiiHble, BETBAIIMECS M LUKINYECKHE
ITOPHUTMBI.
JIuneiinpie AITOPUTMBI. BerBnenus. Ycnous. UKJINYECKHUE
P 1 JlaboparopHsie OIIK-6
1.2 |agroputmel. Buapl nuknoB. Lukn mo komneknuw. Llukm mo cdeTdwky. U 6 2 OIK-5
Hukn ¢ npexnycnoBuem u moctycioBueM. OOpaboTka MaccHBOB. Bwixon
W3 IMKIa. BelnonHeHuWe abopaTropHBIX 3alaHUid C HCIOJIb30BaHUEM
Python, Jupyter Notebook umu Colab.
Tema. OyHKIIMH U PEKYPCUBHBIE ATOPUTMBI.
YHEI PeKyp p CamocrosrensHast OIIK-6
1.3 [Tlonste moanporpammsl. Ilepenaua u Bo3Bpar mapameTpoB. JlokanbHBIE aGora 6 20 OITK-5
¥ TiIo0abHBIE ITepeMeHHbIe. Pekypcust. P
Tema. ba3bl 1aHHBIX.
A CamocrosTenbHast OIIK-6
1.4 |Tunsl 6a3 maHHbIX. Tunbl JaHHBIX B Oa3ax maHHbIX. CBs3u B 0a3zax 6 20
pabota OIIK-5
naHHbIX. TexHosorus 00paboTKM IaHHBIX B 0a3ax JaHHBIX.
Pa3gen 2. OcHoBBI IpOrpaMMupoBaHus Ha si3bike Python
Bup 3ausrust / Cemectp /| Komuectno
Ne HanmenoBaHue TeMbl, KPaTKoe coep:KaHue Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
JlaGoparopHast pabora 2.1. HHcTpymeHTapuil pa3paboTku Ha si3bIKe
Python.
Y JlaboparopHsie OIIK-6
2.1 [(Beox u BeiBom maHHbIX. Cpenma paspaboTku. CHCTEMbI yIpaBieHHS 6 2
. 3aHATHS OIIK-5
kogoM. Monaymu. Math, NumPy. Beinonnenue 1aboparopHbIX 3amaHuil ¢
ncnosb3oBanreM Python, Jupyter Notebook mmm Colab.
JlaboparopHast padota 2.2. PaboTa co ctpykrypamu AaHHbIX Python.
Croucku. Koprexu. Cnosapu. IlpeobGpazoBaHue aHHbIX. Cpesbl.
P ap peobp A P JIaboparopHbie OIIK-6
2.2 |Huxnnueckas oOpaboTka cmucka. [eHeparop cmucka. BwinonHenne 6 2
. 3aHATHS OIIK-5
7abopaTopHBIX 3amaHuii ¢ ucnone3oBanneMm Python, Jupyter Notebook
wiu Colab.




Tema. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO MPOrPAMMHPOBAHUS B
23 Python. CamocrosTenbHas 6 20 OIIK-6
’ Ilonsitne 00BEKTHO-OPHEHTUPOBAHHOIO  IporpamMmupoBanus. Kiacc. pabora OIIK-5
OO0bekT. MHKancysims, HacaeaoBanue u noaumopusm B Python.
Tema. Python myst perenus aHaATUTHISCKHUX 3a71a4. CaMoCTOSTC b S OTIK-6
2.4 |bubnuoreka Pandas, amanu3z u o0OpaboTka [aHHBIX. Busyanuzauus B 6 20
. pabota OIIK-5
matplotlib u seaborn.
25 Tema. OcHOBBI Web-pa3paboTKH. CamocrosTenbHast 6 16 OIIK-6
’ Ocobennoctr web-paspaboTku ¢ ucnosp3oBanneM Python. pabota OIIK-5
2.6 |I[loxmroroBka K MPOMEKYTOYHOM aTTECTAIHN 3auer 6 4 82112:2

4. ®OHJI OHEHOYHBIX CPEJACTB

CrpykTtypa u conepxaHue (OHIA OIEHOYHBIX CPEACTB IS INPOBEJCHUS TEKYIIETO KOHTPOJIL M MPOMEXKYTOYHOHW arTecTaluu
npeacTasneHsl B [Ipunoxennu 1 k paboueit mporpaMMe JUCHUIIIHHBL.

5. YAEBHO-METOANYECKOE 1 HH®OPMAINIMOHHOE OBECIIEYEHWE JUCIIUITIJINHbBI

5.1. ylleﬁHLIe, HAY4YHbIC 1 METOAUMYECKHNE U3/ TaHUSA

ABTOpBL,
COCTaBUTEIH

3arnaBue

HSI{&TSJ’ILCTBO, rona

Bubamoreka /
KomnuectBo

1 Bbopucenko B. B.

OCHOBBI IPOTPaMMHUPOBAHUSL: yIeOHOE mocodne

Mocksa: UntepHeT-
YHuBepcurer
WHpopMannoHHBIX
Texuonoruit (MHTYUT),
2005

OBC «YHuBepcurerckas
OubIMoTEKa OHJIAHY

2 Xaxaes U. A.

TpaKTUKYM T10 &ITOPUTMH3ALKMH U
nporpaMMmupoBanuio Ha Python: kype: yueGrHoe
rocooue

Mocksa: HanoHanbHblIH
OTKpBITHIA YHUBEPCUTET
«MHTYUT», 2016

OBC «YHuBepcureTckas
OMOIMOTEKA OHJIANH)Y

3 Cuniok, B. T,
Pszanos, 10. /1.

AJITOPUTMBI ¥ CTPYKTYPBI JAHHBIX: JJA0OPATOPHBIH
MPaKTUKyM. ydeOHOe mocobue

benropox: bearopoackuii
TOCYyIapCTBEHHBIN
TEXHOJIOTHYECKUI
yHuBepcuret uM. B.T.
ITyxoBa, 95C ACB, 2013

9BC «IPR SMART»

4 Byiinaues, C. K.,

10. B.

Bbokmnar, H. 0., Ilecun,

OCHOBBI IIPOrpaMMHpPOBaHHs Ha s3bike Python:
yueGHOe ocobue

ExarepunOypr: Ypaibckuii
(benepanbHbIA
ynusepcuret, 95C ACB,
2014

OBC «IPR SMART»

[MpuxnangHas nHGOpPMATHKA: KYpHAT

OBC «YHuBepcurerckas
6ubIMoTeKa OHJIAIHY

6 Xunenko, B. I1.

CTpyKTYpbI JaHHBIX U &JITOPUTMBL: y4eOHOE
nocooue

HoBocubupck:
HoBocubupcknit
rOCYZAapCTBEHHBIN
TEXHUYECKUH
yHuBepcuter, 2016

9BC «IPR SMART»

7 JlannoBckuii B. B.

AnropuTMBI 00pabOTKH JaHHBIX: yaeOHOE TTocoOHe

HoBocubupck:
HoBocubupckuii
rOCYAapCTBEHHBIN
TEXHUYECKUN
yHuBepcuret, 2018

OBbC «YHuBepcuTeTcKas
OubIMOoTEKa OHJIAITHY

5.2. IlpodeccnonanbHble 6a3bl JAHHBIX H HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMbI

NCC "KoncynprantlInroc"

HCC "Tapant" http://www.internet.garant.ru/
HauunonaneHas snextponnas 6ubnuoreka (HOB) - https:/rusneb.ru

5.3. IlepeyeHb NporpaMMHOro odecneyeHust

Onepanuonnas cucrema PEJI OC

Python

Jupyter Notebook
Colab

Pandas

NumPy
Matplotlib
Seaborn




5.4. quﬁﬂo-MeTogmquKne MaTepHaJibl 1JA 06y‘lalOIIII(IXCﬂ C OrPAHUYC€HHBIMH BO3MOKHOCTAMHU 310POBbS

IIpu HE0oOXOOMMOCTH IO 3aiBICHHIO OOYYAIOMETOCS C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbS y4eOHO-METONUUYECKHE
Marepualbl MpPeOCTaBISIOTCS B (OpMax, aganTHPOBAaHHBIX K OTPaHUMYCHHAM 310POBbS M BocHpusaTHs uH(popmarmu. s nmm c
HapyImICHUSIMA 3peHMs: B (opMme aynuodaiina; B medaTHOH QopMme yBeTHMYCHHBIM IIpupToM. s JTUI ¢ HapymICHUSMH CIyXa: B
(opMe DIIEKTPOHHOTO IOKYMEHTa, B medarHod ¢Qopme. s JUm ¢ HapyMICHHSMH OIIOPHO-JBHTATENIFHOTO ammapara: B (opme
3JIEKTPOHHOIO JOKYMEHTa; B eUaTHOH opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIIUITJINHBI

ITomerienust isi BceX BHIOB PabOT, MPEIyCMOTPSHHBIX YYCOHBIM ILIAHOM, YKOMIUIEKTOBaHBI HEOOXOJWMOW CHEIHATH3UPOBAHHOM
y4eOHOIT MeOeThIO M TEXHUIECKUMU CPENICTBAMH O0yUSHHS:

- CTOJIBL, CTYJIbSL,

- IEPCOHAITBHBIA KOMITBIOTEp / HOYTOYK (IIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS TOCKa.

JlabopaTtopHble 3aHATHS TPOBOAATCS B KOMIIBIOTEPHBIX KilaccaX, pabodyle MecTa B KOTOPBIX O0OpYIOBaHBI HEOOXOIUMBIMU
JIMIICH3MOHHBIMUA W/  CBOOOJHO pacmpOCTPaHSICMBIMH TMPOTPAMMHBIMKM  CPEIICTBAaMH M BBIXOJOM B MHTepHeT, W/wiu B
CHENUATN3NPOBAHHBIX JIA0OPATOPHSX, IIPELYCMOTPEHHBIX 00pa30BaTEIHLHOMN MPOTPaMMOH.

7. METOAUYECKHUE YKA3AHUSA JJIS1 OBYJAIOIIIUXCS IO OCBOEHUIO JUCHUTIJIUHBI

Meroarueckne yKa3aHUs 10 OCBOCHHIO UCIMILUIMHEI IPEACTaBIICHBI B [Ipunoxkernn 2 x pabodel mporpaMMe JUCIUILUINHEL.




®OHJA OHEHOYHBIX CPEACTB

IIpunoxenue 1

1. Onucanue moka3aresieil U KpuTepreB OLEHMBAHUS KOMIIETEHUMA HA Pa3JIMYHBIX 3Tanax

ux ¢popMupoBaHus, oNKMca

1.1. INokazarenu u K

HHEC IIKAJ OICHUBAHUA

HUTCPUHN OLICHHUBAHUW A KOMHGTGHI_[I/II;'I .

3VH, cocraBisromnine
KOMIIETEHIUIO

Iloka3zarenu
OLICHUBAaHUSI

Kpurepun
OLICHUBaHUS

Cpeactaa
OIICHUBAHUS

OIIK-5: Coco0eH HCIOJIB30BaT

mpodhecCHOHATTLHBIX 3a/a4.

b COBPCMCHHBIC I/IH(I)OpMaIlI/IOHHI)Ie TEXHOJIOTUN U NpOrpaMMHBIC

CpEICTBa MpPU PELICHUU

3HaTh: aNTOPUTMBI 00pPabOTKU
JaHHBIX

3HaeT IOHATHS
nporpaMma,
THIIBI TAaHHBIX

aNTOPUTM,
NIepEeMEHHBIE,

MOJTHOTA W COAEPIKATEIFHOCTh
oTBeTa
YMEHHE IPUBOIUTH IPUMEPHI

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

YMeTh: CTPOHTH AaNTOPHUTMBI
JUISL peIleHHs] NPUKJIAJHBIX 3a-
Ja4q

CTPOUT JIMHEHHBIC aNTOPUT-
MBI, IUKJINIECKHIE aJITOPUTMBI

MOJTHOTA W COJIEPIKATEIBHOCTh
OTBETa

YMEHHE IPUBOANTH MPUMEPHI
YMEHHE CaMOCTOSTEIFHO HaXo-
JUTh pEIIeHHE ITOCTaBICHHBIX
3a1a4

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

Bnaners: [IPAKTUYECKUMU
HaBbIKaMU 00pabOTKU JTaHHBIX
JUISL pellieHns 3a/1a4 rpodeccu-
OHAJILHOM JeATEIBHOCTH

pa3pabaTbIBaeT IOANPOrpaM-
MBI, HCIOJIb3YET JIOKAJbHBIC U
riio0anbHbIe IIepeMeHHbIE,
peKypcuio

IOJIHOTA U COJEPIKATEIBHOCTh
OTBETA

YMEHUE IPUBOJUTH IPUMEPBI
YMEHHUE CaMOCTOSITENIBHO HAXO-
JIUTh PEILICHUE IIOCTABJICHHBIX
3a1a4

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

OIIK-6: CnocoOGeH mOHUMATh TIp

IMCHUA 3a1a4 HpOC’peCCPIOHaJ'ILHOﬁ JACATCIBbHOCTU

HWHIHUIIBI pa6OTLI COBPCMCHHBIX I/IHq)OpMaI_[I/IOHHLIX TEXHOJIOTHI 1 HCIOJIB30BaTh UX AT pe-

3HaTb: OCHOBBI IPOrPaMMHPO-
BaHMSA

3HAeT TMOHATHA OOBEKTHO-
OPHEHTHPOBAHHOTO MPOTrpaM-
MHPOBAHUS

MOJTHOTA W COAEPIKATEIBHOCTh
oTBeTa
YMCHHE IPUBOJUTH IPUMEPHI

T - rtect (6-10), 3 —
BOTIPOCHI K 3aduety (21-
36)

YMeTh: HCIONIB30BaTh HHQPOP-
MallMOHHBIE TEXHOJIOTHH IS
pemieHus 3aaad  npodeccuo-
HaJIbHOM AEATEIBHOCTH

UCTIONB3YeT cpexy pas3pabor-
KH, CHCTEMY YIpPAaBJICHHS KO-
JoM

IIOJIHOTA U COJEPKATCIBHOCTh
OTBETA

YMEHUE NPUBOJUTH IPUMEPEI
YMEHHE CaMOCTOSATENBHO HaXo-
JIUTh PELIECHUE IIOCTABJICHHBIX
3aj1a4

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

Buagets: [IPAKTUYECKUMU
HaBbIKAMHU TIPOTrPaMMUPOBAHUS
NpY pelIeHn: 3a1a4 npodeccu-
OHAJIBHOM JeATEeTEHOCTH

BBIMOJIHSACT aHamu3 ©u 00pa-
OO0TKYy HaHHBIX, UX BH3YyaIH3a-
LU0

IOJIHOTA U COJEPIKATEIBHOCTh
OTBETA

YMEHUE IPUBOJUTDH IPUMEPEI
YMEHHUE CaMOCTOSATENBHO HAXO-
JUTh PEIICHUE II0CTABJIECHHBIX
3a1a4

JI3 — nabGoparopHbie
3ananus (3amanus 2.1-
2.2)

1.2 Ikansl oLlcHUBaHUS:
Texymuii KOHTPOJb yCHEBAEMOCTH U MPOMEKYTOUHAsl aTTECTallUs OCYIIECTBISETCS B paMKax
HaAKOIMUTEJIbHONW OaJUIbHO-PEUTHHTOBOM cucTeMbl B 100-6ayuibHOM 1IKase.
50-100 GanoB (3a4TEHO);
0-49 GamnoB (HEe 3aUTEHO).

2. TunoBble KOHTPOJIbHBIE 32/IaHUSI MJIM MHbIEe MaTepHaJibl, He00XOAUMBbIe /ISl OLIEHKH 3Ha-
HHUIi, yMEHHUIi, HABBIKOB U (MJIM) ONbITA JEATEJbHOCTH, XapaKTEPU3YIOLIUX 3Tanbl (GOPpMHPOBAHUS
KOMIIeTeHIIN# B Mpouecce 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMblI

IlepemeHnHbIe.
Tumne! faHHBIX.
Ctpoku.

b s

Bomnpocsl k 3auery

[TonsTHE anropuTMa, IPOrpaMMBI.




Maccussl.

BBox u BeIBOL.

JIuHelHbIE AITOPUTMBI.

BerBnenus.

9. VYcnosus.

10. IMuknnyeckue aropuTMBI.

11. Buabl qukios.

12. LMK MO KOJIEKIUH.

13. IIuki mo cyeT4yuKy.

14. 1luxna ¢ nperycliOBUEM U ITOCTYCIOBHUEM.
15. O6paboTka MacCHBOB.

16. Brixon u3 nukia.

17. TloHsiTHe MOANPOrPAMMEBI.

18. Ilepenauya u BO3Bpat nmapaMeTpos.

19. JlokanpHbIC U TII00ATBHBIC TIEPEMEHHEIE.
20. Pexypcus.

21. BBoxa U BBEIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cuctemsl yrpaBieHUsl KOJOM.

24. Mopynu.

25. Choucku.

26. Koprexu.

27. CnoBapu.

28. [IpeobpazoBaHue CTPYKTYp JHaHHBIX.

29. Cpe3sl.

30. [uxnmueckas 0OpaboTKa CIUCKa.

31. T'eneparop crucka.

32. Tlonarne 0ObEKTHO-OPUEHTUPOBAHHOT'O IPOTPAMMHUPOBAHHUSL.
33. Knacc. O0beKT.

34. Muxancynsuus, HacjaenoBaHue U nonuMmopdusm B Python.
35. bubnuoteka Pandas, ananus u o0paboTKa JaHHBIX.
36. Busyammzanus B matplotlib u seaborn.

N

3auemnoe 3a0anue gxnrOuaem 06a 60nNPoOca — 0OUH mMeopemudecKuil 60nPoOc U 00HO RPAKMU-
KO-OpUEHMUpOoGanHoe 3a0anue u3 Yucia npueedeHHbIX HudHce 1a00pamopHbIX 3a0aHUlL.

Kpumepuu oyenusanus:

- 50-100 6annoB («3auTe€HO») — U3JIOKEHHBIA MaTepuan (GaKTUUECKH BEPEH, HAIMYKME TITyOOKUX
UCUEPIIBIBAIOIIUX 3HAHUNA B 00beMe MPONAECHHOW MpOorpaMMbl JUCHUIUIMHBI B COOTBETCTBUHU C MOCTaB-
JICHHBIMH TIPOTPaMMOI Kypca LEeIsIMH W 3afadyaMu OOydYeHUs; NpaBWIbHBIEC, YBEpEHHBIE JEHCTBHS II0
IPUMEHEHHUIO MOJTyYEHHbIX 3HaHUI Ha MPAKTHUKE, TPAMOTHOE M JIOTHYECKU CTPOMHOE U3JI0’KEHHE MaTepH-
ajia TPy OTBETE, YCBOSHHE OCHOBHOM M 3HAKOMCTBO C JIOTIOTHUTELHOW JTUTEPATYpOil; HATMUNE TBEPIBIX
U JIOCTaTOYHO IOJIHBIX 3HAHUN B 00beMe MPONHACHHOM MPOrpaMMBbl JUCIUIUIMHBL B COOTBETCTBUU C IIENIs-
MU 00yYeHUs1, PAaBUIIbHBIC ACUCTBUS 110 IPUMEHEHUIO 3HAHUH Ha MIPAKTHUKE, Y€TKOE N3JIOKEHHE MaTepH-
aJia, JIOMyCKaloTCs OTAEIbHBIE JOIMYECKHE M CTHIMCTUYECKHE TOrPEIIHOCTH, 00yYarouiicss yCBOMII OC-
HOBHYIO JINTEpPaTypPy, PEKOMEHAOBaHHYIO B paboyei mporpaMme AUCIUTUIMHBL, HATMYIHE TBEPIBIX 3HAHUH
B 00beMe MPOiIiIEHHOr0 Kypca B COOTBETCTBUU C LIEISIMU O0YUEHUsI, 3JIOKEHHUE OTBETOB C OT/AEIbHBIMU
OIMOKaMH, YBEPEHHO HCIIPABICHHBIMHU TIOCIIE JOTOJHUTEIHLHBIX BOIPOCOB; MPABIIBHBIC B 1EJIOM JICH-
CTBHSI 110 IPUMEHEHUIO 3HAHUI Ha MPaKTHKE;

- 0-49 6annoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHbI C BONPOCAMHU, HAIM4YUE TPyObIX OMKOOK B
OTBETE, HEIOHMMaHUE CYIIIHOCTH M3JIaraeMoro BOIpOca, HEyMEHUE PUMEHSTh 3HaHUS Ha MIPAKTHUKE, He-
YBEPEHHOCTh W HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIIFHBIE M HABOISIIHE BOTIPOCHI.



Tecr

. CtpykTypupoBaHHe IpOTpaMMBI B si3bIke Python ocymiecTsisiercs

a. C momortikko onepaTopHbIX CKOOOK begin ... end

b. C momorpio 3HaKOB { }

c. C nomol1pko OTCTYIIOB

d. C nomo1pr TadJIHIl

. B pe3ynbrare BeinonHenus kona [x**2 for x in range(5)] Oyzaer co3nan:
a. Cnucok kBazaparoB uucen ot 0 1o 4

b. Koprex

c. Bosnukser ommbka

d. ®ynknus uHTEpBaNa

. B s3pike Python ¢yHKImst MokeT OBITH TIEepeiaHa B KauecTBE apamMmeTpa Apyroi GyHKIUU
a. Tonwko B Buze lambda-BeipaskeHust

b. Jla MoxeT

c. Her He moxer

d. ®ynxkmuii B Python He cymecTByer

. [luknuueckue anropuT™bl peanu3yrTes B Python ¢ moMoibio KOHCTpYKIUH
a. if...elif ... else

b. def

c. define ...

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

. bubnmoreka Seaborn npeHa3HaveHa s

a. OOpaboTKH TaOJIMYHBIX JaHHBIX

b. Bwusyamuzanuu qaHHBIX

c. Web-pa3zpaborku

d. PaGotsl c cucteMHBIMU aitamMmu

. Koncrpykuuti if ... elif ... else npenqnaznayena B Python nns peanuzamumn
a. [luknumyeckux anropuTMoB

b. BerBsimmxcs alropuTMoB

C. JIMHEWHBIX AITOPUTMOB

d. AHaTMTUYECKUX alTOPUTMOB

. Beipaxenue ‘1IPUBET’[::-1] Beimact

a. IIPUBET

b. T
c. IIPHUBE
d. TEBUPII

. Beenen cnoaps d = {‘Poctor’:’P®’, ‘[lapux':’Ppanuus’ ;. UToObI MONTYyUUTh CTpaHy, I pacroara-
ercd [laprx HYy>KHO UCIIOJIB30BATh:

a. d[‘[Tapumx’]

b. Tlapwx|[0]

c. d[1]

d. find(‘[Tapmx’, d)

. bubnuoreka Python, no3posstromas 3¢pdexrrnBHO 00pabaThIBaTh U aHAIM3UPOBATH JAaHHBIE B TaOIU4-

HOM popme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus ato

a. IpHeM, IpU KOTOPOoM (YHKIIHS BBI3BIBAET caMy ceOst
b. crneuuanbHbIA THI JAaHHBIX

C. BapUaHT MaccuBa

d. xomaHnza BbIBOJa HH(pOpMALUU



Kpumepuu oyenusanus:

Jlst omHOTO OOyHarorerocs GopMupyercs BapuaHt, coaeprxkariuii 10 Bompocos.
17-20 6amnoB — tect npoiiaex Ha 85-100 %;

7-16 6amnoB — TecT npoiaeH Ha 35-84 %,

0-6 GanIoB — TECT MpoiiIeH Ha MeHee, ueM 35 %.

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabopaTopHble 3a1aHUA

JIaGoparopHnoe 3aganue 1.1. ANTOpUTMBI U CTPYKTYPBI TaHHBIX.

[Tonsitue anroputMa, nporpammsl. [lepemennbie. Tunel nanubix. Ctpoku. MaccuBbl. BBOJ U BbI-
BoJ. [IpuMeHeHHe anropuTMHUUYECKOT0 MBIIIUICHHS K PEIICHHIO 3a]1a4.

Lenb: 03HAKOMHUTHCSI C TIEPEMEHHBIMU, TUIIAMHU U CTPYKTYpaMU JAHHBIX, OJYYUTh YMEHHS IS
BBITIOJTHEHMS TATbHEUIITNX Ta00PATOPHBIX 3a/IaHWH, H3yYUTh IPUEMbI BBOJIA M BBIBOJA.

Samanus:

3ananue Boimonasiercs B Colab wim aHAIOTHYHOM CUCTEME

Hcnonb3yiiTe npeasioxkeHHbI HA00p JaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM I10 TAHHOH TeMe.

2. BolnonHuTe 33aHKe MO aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BbIBOJIBI.

JlabopaTtopHoe 3ananue 1.2. JInHeitHbIe, BETBAIINECS U [TUKINYECKUE aJITOPUTMBI.

Jlunerinsie anroputmel. BeTBienus. YcnoBus. [{uknuueckue anroput™Mbl. Buabel mukinos. [ukin
no koJutekiuu. [ukn mo cueruuky. Lukn ¢ npenycioBuem u nocrycioBueMm. O06padoTka MacCuBOB. Brbi-
XOJI M3 ITUKJIA.

Lenp: 03HAKOMUTHCSA C JTMHEWHBIMHU, BETBSIIUMUCSA U IHUKIMYECKUMU AJITOPUTMAMHU, MOJTYUUTH
YMEHHS ISl BBIIIOJIHEHUS JadbHEHIINX JTaOOpaTOpHBIX 3a/laHui, U3yYUTh MPUEMBbl MPUMEHEHHUS ajro-
PUTMOB JUTsl pa3JIMYHBIX 3a/1a4.

3agaHust:

3amanue BenonHseTcsa B Colab uin aHaJIOrnyHOM CHCTEME

Hcnonb3yiiTe mpeioKeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

2. BrimonHuTe 3aaHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiitTe BBIBOJIEL.

JlabopaTtopHoe 3ananue 2.1. UncTpymMeHTapuii pa3paboTku Ha si3bike Python.

Beox u BeIBon naHHbIX. Cpena paspaborku. Cucremsl ynpaBieHus kogoM. Moaymu. Math,
NumPy.

Ienb: 03HAKOMUTBCS C MHCTPYMEHTAMU pa3paboTKu nporpaMM Ha Python, momyunts ymenus ans
BBITMOJIHEHUS JaJIbHEHIINX Ja00paTOPHBIX 3aJjaHUi, U3yUYUTh MPHUEMbl pabOThl ¢ OMOIMOTEKaMU U cpefa-
MU pa3pabOTKH.

3amaHus:

3ananue BeinosHsAeTcs B Colab win aHanoruyHou cucreme

Hcnonp3yiiTe npeasioxkeHHbII HA00Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C MPUMEPOM I10 TaHHOH TeMe.

2. BolnonHuTe 33aHKE MO aITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BBIBOJIBI.

JIaGoparophoe 3aganue 2.2. Pabora co ctpykrypamu naHHbix Python.

Crnucku. Koprexu. CnoBapu. [Ipeo6pazoBanue nanusix. Cpessl. Lluknnueckas oO6paboTka cruc-
ka. ['eHeparop cnucka.

[enb: 03HAKOMUTHCS C U3MEHSIEMBIMU U HEU3MEHSIEMbIMHU CTPYKTYpaMH JIaHHBIX B si3bike Python,
HOJYYUTh YMEHUS Uil BHIIOJHEHUS NalbHEHIINX J1a00paTOpHBIX 33/1aHuil, U3yUYUTh IPUEMBI PabOTHI CO
CTPYKTypaMu JaHHBIX.



3aganust:

3anganue Brinonasercs B Colab wiy aHamornyHoi cucreMme
Hcnonb3yiiTe mpesioxkeHHbII HA00Op JaHHBIX.

1. OTKpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JAHHOU TeMe.

2. BeinonHuTe 3a/1aHue M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Coenaiite BBIBOJBI.

Kpumepuu oyenusanus (015 xasxcoozo 3a0anus):

16-20 GatoB — 3ajaHKE PEIICHO B MOJHOM 00bEME, CAMOCTOSITEIILHO BBIOPAaHbI BEPHBIC HHCTPY-
MEHTaJbHBIE METO/Abl U OMOIMOTEKH, COCTAaBICH KOPPEKTHBIM MPOTPaMMHBIA KOJ, BBITOJHEHHE KOJa
npou3onuio 0e3 OmuOOK W MOJIYYCH 3aJaHHbBII pe3ysbTaT, OT4eT O(OPMIICH BEPHO U MPEJOCTABICH Ha
IPOBEPKY B YCTAHOBJICHHBIH CPOK, 00YUArOIIMIACS BEPHO OTBEYAET HA BOMPOCHI O 3a1aHUIO, IEMOHCTPH-
pyeT Haju4yue rIyOOKUX UCUEPITBIBAIOIIUX / TBEPABIX U JIOCTATOYHO TIOJTHBIX 3HAHMIA,

9-15 6amnoB — 3amaHKe PEIICHO B MOJHOM 00beMe C HEOOJIBIIMMHU MOTPEIIHOCTIMHU, CAMOCTOSI-
TEJILHO BBIOPaHbI BEPHBIC WHCTPYMEHTAIbHBIC METOJBI M OMOJIMOTEKH, COCTAaBIICH KOPPEKTHBIA IIPO-
TPaMMHBIN KOJI, BBIIOJIHEHHE KOJa MPOU30HUI0 0e3 OMMOOK M MOJY4YeH 3a/laHHBIN pe3ysbTaT, OT4eT
oopMIICH BEPHO U MPEAOCTABICH HA MPOBEPKY B YCTAHOBJICHHBIM CPOK WJIM C JIOMYCTHUMBIM OIIO3/1aHU-
€M, OOydYaroluiics OTBEYaeT Ha BOIPOCHI MO 3aJaHUI0 BEPHO, HO C OTIENBHBIMH IOTPEITHOCTSIMH H
OIIMOKaMH, YBEPEHHO HUCIPABICHHBIMHU TI0CJIE JOMOJHUTEIBHBIX BOIIPOCOB;

2-8 6aiI0B — 3aJ]aHUE PELIEHO YaCTUYHO, YACTUYHO BBIOpPAHbI BEPHbIE MHCTPYMEHTAIbHBIE METO-
Il U TIPUEMBI PEIICHHS, MPEJICTABIICH HE3aBEPIICHHBIN WM COJACPKAIIUN HEKOTOPhIC OLIMOKH IpO-
TpPaMMHBIHN KOJI, OTYeT 0(hOPMIICH YACTUYHO BEPHO U MPEJOCTABICH Ha MPOBEPKY C AOMYCTUMBIM OIO3/a-
HUEM, OOYYaIOILIUICS OTBEYAET HA BOMPOCHI MO 3a/JIaHUI0 YaCTHYHO BEPHO, EMOHCTPUPYS HEKOTOPYIO
HETOYHOCTH OTBETOB Ha JIOTIOJHUTENIbHBIC M HABOISAIINE BOIPOCHI;

0-1 GaIoB — 3a/laHKe HE PEIICHO MM PEHICHO YaCTHYHO, YACTUYHO BBIOPaHbI HEOOXOIUMbIC UH-
CTPYMEHTAJIbHBIE METOJIbI U MPHEMBI PEUICHHUS, IPOTPAMMHBIN KOJ| HE MPEICTABICH WIH COACPKHUT TPY-
Oble OmMOKH, OTUET He O(POPMIICH, OTUET HE ClIaH Ha MPOBEPKY B JOIMYCTHMBIH CPOK, O0YYAFOIIUICS OT-
BEYAET Ha BOMPOCHI IO 33JJaHHUIO HE BEPHO.

Maxcumanvnoe Konuuecmeo 6annoe 3a aradvopamopusie 3a0anus — 80 (4 3ad0anun no 20 oan-
108).

3. Meroan4yecKkne MaTepHaJibl, ONpeAe/somue Npoueaypbl OCHNBAHUS 3HAHWH, YMEHHI,
HABBIKOB M (MJ1H) ONBITA AeATEJbHOCTH, XapaKTePHU3YIOIMX 3TaNbl (OpMHUPOBAHMA KOMIIETeHUM I

[Ipouenypsl olleHMBaHMsI BKJIIOYAIOT B €01 TEKYILUH KOHTPOJIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Texymmii KOHTPOJIb yCIIEBAEMOCTH IIPOBOAUTCS C UCIOJIB30BAHUEM OLIEHOYHBIX CPENCTB, MpE-
CTaBJICHHBIX B II. 2 JAHHOTO MPWJIOKEHUS. Pe3yabTaThl TEKYIIEro KOHTPOJISI TOBOAATCS IO CBEJICHUS CTY-
JEHTOB JIO TPOMEXYTOYHOHN aTTeCTalUH.

IIpomexyTouHas aTrecTanms IpoBOANUTCS B (opMe 3a4eTa.

3aueT MPOBOJIUTCS MO PACIHUCAHUIO MTPOMEXYTOYHOHN arrectanuu. KoaudecTBo BONpPOCOB B 3a-
YETHOM 3aJlaHuU — 2 (OJIMH TEOPETHUECKUN BOIPOC U OJIHO MPAaKTUKO-OPUEHTHUPOBAHHOE 3adaHue). Pe-
3yJbTaThl aTTECTALMU 3aHOCATCS B BEOMOCTD U 3a4E€THYIO0 KHWXKKY CTyZeHTa. CTyI€HThI, HE IPOIIEIINE
IPOMEKYTOUHYIO aTTECTalMIO N0 TpaduKy, TOJDKHBI JIUKBUIUPOBAThH 33/10/DKEHHOCTh B YCTAHOBJIEHHOM
HOPSJIKE.



[Ipunoxenue 2

METOJINYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHHUIIJIMHBI

VY4eOHbIM MJIaHOM NPEyCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xone mabopaTopHbIX 3aHATUH YTIIyOJSIOTCS M 3aKPEIUISIOTCS 3HAHHUS CTYJIEHTOB IO PsIIy BO-
IIPOCOB, Pa3BUBAIOTCS HABBIKU MPAKTUYECKOM pabOTHI.

[Tpu moaroToBKE K 1a00PATOPHBIM 3aHATUSAM KaXKIbIH CTYIEHT JOJDKEH:

— U3YUYMTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— IIOATOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B mponecce noaroToBkH K 1a00paTOPHBIM 3aHATUAM CTYAEHTHI MOTYT BOCIIOJIb30BATHCS KOHCYJIb-
TalUsAMU IPENO1aBaTEeNs.

Bomnpocsl, He paccMOTpeHHbIE Ha J1JAOOPAaTOPHBIX 3aHATHUSAX, TOJDKHBI ObITh U3YUYEHbI CTYJCHTaMHU
B XOJIE CaMOCTOSATENIBbHOM paboThl. KOHTPOIB caMOCTOATENbHON PabOThl CTYIEHTOB OCYLIECTBISETCS B
XOJIe 3aHATUH METOO0M TecTa M BBIIIOJIHEHUs J1a00paTOpHbIX 3afaHuil. B xone camocrosTenbHO paboTh
KXl CTYACHT 00s3aH MPOYHUTATh OCHOBHYIO M IO BO3MOYKHOCTH JOIOJHHUTEIBHYIO JINTEPATypy IO
U3y4aeMOH TEME, BBIAECINUTH HENOHATHBIE TEPMHUHBI, HAUTH UX 3HAYECHUE B DHLMUKIIONECINYECKUX CIIOBaA-
pAx.

CTylieHT JOIKEH TOTOBUTHCA K IIPEACTOsIIEMY J1a00paTOPHOMY 3aHSATHIO 110 BCEM 0003HAYEHHBIM
B pa0boueil mporpaMMe AUCLHUILIIMHBI BOIIPOCAM.

JUIg MOATOTOBKM K 3aHATHAM, TEKYIIEMY KOHTPOJIK M IPOMEXKYTOYHOM aTTECTALMHU CTYACHTHI
MOTYT BOCIHOJIB30BAThCS JIEKTPOHHO-OMOIMOTEYHBIMU cHCTEMaMU. Takke oOydarouipecs MOTYT B3STh
Ha JIOM HEOOXOMMYIO JIUTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOM OMOINOTEKH UM BOCIOIb30BATHCS
YUTAJIbHBIMU 3aJ1aMU.



