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KA®EJIPA NHpopMaLHOHHBIX CHCTEM U NPUKIAIHOH HHGOPMATHKH

Pacnpepnesienne 4yacoB AMCHMILIMHBI 110 ceMecTpaM / KypcaMm
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Kypee>) Hroro
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JlaGoparopHsie 32 (32 |32 |32
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KonTakTHas paborta 32 132 |32 |32
Cam. pabota 76 |76 |76 |76
HUroro 108 [ 108 | 108 | 108
OCHOBAHUE
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[MporpamMmy coctaBwi(u): 1.3.H., noi., lllepoakos C.M.
3aB. kadempoii: 1.3.H., mpodeccop C.M. IllepbakoB

MeTtoauueckuii coBeT: A.3.H., fo1eHT M.A. Cyp>KuKoB



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

OIIK-5. CnocoGeH uCnoab30BaTh COBpeMeHHble MH(OPMAIMOHHbIE TEXHOJIOTHM W MPOrpaMMHbIE CpPeACTBA NPH pelleHUU
npogeccuoHaJbLHBIX 3a71a4.

OIIK-6. CnocoGeH MOHMMATH NPHUHIMNBLI PadoThl COBPeMEHHBLIX MH()OPMAIMOHHBIX TeXHOJOrHH M MCNOJbL30BATH UX 1JIS
pelieHus 3a1a4 npogeccHoHAILHOM e TeIbHOCTH

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

Ne HaunmeHoBaHHe TeMBbI, KpaTKoOe CoAep:KaHue Bu sansitus / Cemectp /| Kommraecrso Komnerenuuu
B » kP aep pa6otsl / popma IMA Kypce 4acoB Il
JlaboparopHast padota 1.1. AIrOpUTMBI U CTPYKTYPHI JaHHBIX.
Ilonsitue anroputma, mporpammbl. [lepemennble. Tumbl —JaHHBIX. TMaGoparoprsie OITK-5
1.1 |Crpoku. Maccusbl. BBon u BbiBoA. lIpuMeHEHHE aIrOPUTMHYECKOTO ARSI 5 4 OIIK-6
MBIIUICHUSI K PELICHHIO 3a71ad. BpllonHeHHe 1aboparopHbIX 3aqaHuil ¢
ucnonp3oBanneM Python, Jupyter Notebook umu Colab.
Jlaboparophas paboTa 1.2. JIuHeliHbIe U BETBSIHECS ATTOPHUTMBI.
JIuneiinsle AITOPUTMBI. Bersnenus. VYcnosus. Brinonnenue JlaboparopHsie OIIK-5
1.2 M 5 4
TabopaTOpHBIX 3amaHuii ¢ mcmonb3oBaHueM Python, Jupyter Notebook 3aHATHUS OIIK-6
niu Colab.
Jlaboparophas pabota 1.3. Lluknuueckue aropuTMBI.
[Muknuueckue anroputMmsel. Bunael nukinoB. Iukn no xomteknmu. Luxi JTaGoparoprsic OIK-5
1.3 |mo cuerunky. Luxn c¢ mpexycioBueM u mnoctycinoBueM. OOpaboTka 5 4
. 3aHSATHS OIIK-6
MaccuBOB. Bpixon u3 umiiia. BeimonHenue 1abOpaTropHBIX 3amaHUi
ucnonb3oBanueM Python, Jupyter Notebook wmu Colab.
JlaboparopHast paboTta 1.4. @yHKIIMU U PEKypPCUBHBIE AITOPUTMBI.
1.4 Ilonste noanporpammsl. Ilepenada m Bo3Bpar nmapameTpoB. JIOKalbHBIE JIaboparopHbie 5 4 OIIK-5
’ U rmnoOaibHble mnepeMeHHble. Pexypcus. BpimonHeHue maboparopHbIX 3aHATHS OIIK-6
3aaHuii ¢ ucrnonszoBanuem Python, Jupyter Notebook uiu Colab.
Tema. b .
CeMa. basbl JAHHBIX CamocTosiTeTbHas OIIK-5
1.5 |Tunel 6a3 maHHbIX. THIBl JaHHBIX B 0Oa3ax JaHHbBIX. CBsS3u B 0azax 5 38
pabota OIIK-6
naHHbIX. TexHomorus 00paboTKY TaHHBIX B 0a3ax JaHHBIX.
Pa3nen 2. OcHoBBI IPOrpaMMHUpoOBaHus Ha si3bike Python
Bupn 3ansitus / Cemectp /| Konmmuectno
Ne HaumeHoBaHHe TeMBbI, KPAaTKOe COIepKaHue KoMnerenuuu
pabotsl / popma ITA Kype 4acoB
JlaboparopHast pabota 2.1. HHcTpymeHTapuit pa3paboTKm Ha si3bIKe
Python.
ython JlaboparopHubie OIIK-5
2.1 |BBog u BeBOx naHHBIX. Cpena paspaborku. CHCTEMBI yIpaBICHUSL 5 4
. 3aHATHUS OIIK-6
komom. Moaynu. Math, NumPy. Beinonunenne naboparopHbIX 3amaHHil C
ucnonb3oBanueM Python, Jupyter Notebook wmm Colab.
29 JlaboparopHast pabota 2.2. PaboTa co ctpykTypamu faHHBIX Python. JlaboparopHubie 5 4 OIIK-5
’ Croucku. Koprexxu. CrnoBapu. IlpeoOpazoBanue  gaHHbIX. Cpesbl 3aHATUS OIIK-6




Huknuueckass o60paboTka cmucka. [eHeparop cmucka. Beimonnenue

nabopaTopHbIX 3aiaHuii ¢ ucmonb3oBanueMm Python, Jupyter Notebook

i Colab.

JlaGoparopHast  pabora 2.3. OCHOBBI 0O0BEKTHO-OPHEHTHPOBAHHOIO

nporpaMmmupoBanus B Python.

IlonsiTHe OOBEKTHO-OPHEHTUPOBAHHOTO MporpamMmmupoBaHus. Kiacc. JlaboparopHsie OIIK-5
2.3 5 4

OO0bekT. MHukancynsuus, HacienoBanue u noiaumopdusm B Python. 3aHATHUS OIIK-6

BeinonHeHHe 71a0OpaTOpHBIX 3amaHUi ¢ Hcmoib3oBaHWeM Python,

Jupyter Notebook umu Colab.

JlaboparopHas paboTa 2.4. Python j1st perieHus aHATUTHYECKUX 3a7ad.

Bbubmoreka Pandas, aHanmm3 w oOpaboTka naHHBIX. Busyanusauus B JlaboparopHsie OIIK-5
2.4 . . 5 4

matplotlib u seaborn. BelmonHeHHe 7Ta0OpPAaTOPHBIX — 3amaHWil ¢ 3aHATUS OIIK-6

ucnons3oBannem Python, Jupyter Notebook umu Colab.
25 Tema. OcHOBBI Web-pa3paboTKH. CamocrosrensHast 5 38 OIIK-5
’ Ocobennoctu web-pa3pabotku ¢ ucnonb3oBanuem Python. pabota OIIK-6
2.6 |IloaroroBka Kk MPOMEKYTOYHON aTTeCTalln 3auer 5 0 83&:2

4. POHJ] OLIEHOYHBIX CPEJICTB

CrpykTypa W conepkaHHe (OHIA OIEHOYHBIX CpPEACTB JUIS TPOBEICHUS TEKYIIEro KOHTPOJII M MPOMEXKYTOYHOW arTecTalnu
npexacTaBieHsl B [Ipunoxernu 1 x pabouei mporpaMMe JUCIUIIIHHEL.

5. YAEBHO-METOANYECKOE U HH®OPMAINIMOHHOE OBECIIEYEHUE JUCITUITJINHBI

5.1. YueOHble, HayUHble U MeTOAMYECKUE U3TAHUS

ABTOpBI, bubnmorexa /
3arnasue WsnarenscTBO, TO
COCTaBUTENHU Konmnuaectso
1 Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBaHKL: yuyeOHOe mocodue Mocksa: UnTepuer- OBC «YHuBepcUTeTCKas
YHuBepcUteT OMOIMOTEKA OHJIANH)»
WNudopmamoHHbIX
Texnonoruit (MHTYUT),
2005
2 Xaxaes U. A. [IpakTUKyM 110 AITOPUTMHU3AIUU U Mocksa: HanmoHanbsHbIi OBC «YHuBepcureTckas
MporpaMMHUpOBaHuio Ha Python: kypc: yuebHoe OTKpHITBIA Y HUBEPCHTET OHOJIMOTEKA OHJTANHY
nocobue «MHTYUT», 2016
3 Cuniok, B. T, AJITOpPUTMBI ¥ CTPYKTYPBI JJaHHBIX: 1aboparopHbiii | benropoa: benropoackuit 9BC «IPR SMART»
Pszanos, 10. I. MPaKTHKyM. y4eOHOe mocobue rOCyIapCTBEHHBIN
TEXHOJIOTHYECKUI
yHHBepcuTeT UM. B.T.
lIyxoBa, 9bC ACB, 2013
4 Byiinaues, C. K., OCHOBBI IPOrpaMMUPOBaHUst Ha s3bike Python: ExarepunOypr: Ypainbckuid OBC «IPR SMART»
Boxmar, H. 0., [lecun, |yueGHOe mocobue benepanbHpIii
0. B. ynusepcuret, O5C ACB,
2014
5 [Npuknannas nHGOpPMATHKA: Ky pPHAT OBC «YHuBepcureTckas
OMOIMOTEKA OHITANHY
6 Xwunenko, B. I1. CTpyKTYpbI JaHHBIX U aITOPUTMBIL: Y4eOHOE HoBocubupck: 3BC «IPR SMART»
nocobune Hosocubupckuit
rOCyIapCTBEHHBIN
TEXHUYECKHN
yHuBepcuret, 2016
7 JlannoBckuii B. B. AnroputMel 06paboTKH JIaHHEIX: yyeOHoe nocodue | HoBocHOHUpPCK: OBC «YHuBepcureTckas
Hosocubupckuii OubIMOTEeKa OHJIANHY
rOCYAapCTBEHHBIN
TEXHUYECKHUI

yHuBepcuTet, 2018

5.2. IIpodeccnonanbubie 6a3bl JaHHBIX U HHGOPMAIIMOHHBIE CIIPABOYHBIE CHCTEMBbI

NCC "KoncynbranTlLnroc"
HCC "Tapant" http://www.internet.garant.ru/
Harmonanbhas anekrponHas 6udnuoreka (HIB) - https://rusneb.ru




5.3. [lepeyeHsb MpoOrpaMMHOro odecneyeHus

Onepanuonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.4. Y‘IE6H0-MCTOIII/I‘IQCKHQ MaTepHaJibl 1J1A 06yqaloumxca C OrPAHUYCHHBIMH BO3MOKHOCTAMHU 310POBbS

IIpu HEOOXOOUMOCTH IO 3aiBICHHIO OOYYAIOMETOCS C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMU 37I0pPOBbA y4eOHO-METOMUYECKHE
MaTrepualbl MPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHHMUYCHHAM 370pPOBbsS M BocupusaTHs uHMopmarmu. s mmm c
HapyIIeHUSIMA 3peHHs: B (opMe aynuodaiina; B medaTHOH QopMme yBeTHUYEHHBIM ImpupToM. s JTUI ¢ HapymIeHWSMH CIyXa: B
(opMe IIIEKTPOHHOTO JOKYMEHTa, B medarHod ¢Qopme. i U ¢ HapyMICHHSMH OIOPHO-IBHTATEIFHOTO ammapara: B (opme
JJIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIIUITJINHBI

[Momerenust A1k BceX BHIOB paboOT, MPEIyCMOTPEHHBIX Y4EOHBIM ILTAHOM, YKOMIUIEKTOBAaHBI HEOOXOIMMOIl CreNUaTn3UPOBAHHOM
yueOHOI MeOeNbIo M TEXHUYECKUMH CPEICTBaMU 00yUCHUS:

- CTOJIBI, CTYJIBSI;

- MIEPCOHATHEHBIA KOMITBIOTEp / HOYTOYK (TIEpEHOCHOH);

- IPOEKTOP;

- 9KpaH / UHTepaKTUBHAS J10CKa.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, paboyMe MecTa B KOTOPBIX 000pYyJOBaHbI HEOOXOIMMBIMU
JMUCH3MOHHBIMH W/WIIK  CBOOOJHO pPAacHpOCTPaHSEMbIMU IPOTPAaMMHBIMH  CPEICTBAaMH M BBIXOAOM B MHTepHeT, w/win B
CIELUATN3UPOBAHHbBIX JIA00OPATOPHUSIX, IPEIYCMOTPEHHBIX 00pa30BaTeIbHOM POrpaMMOii.

7. METOAUYECKHUE YKA3AHUSA JJIS1 OBYJAIOIIIUXCS IO OCBOEHUIO JUCHUIIJIUHBI

Mertoauueckre yKa3aHus 10 OCBOCHHIO UCIUILIMHEI IPEACTaBICHHI B [Ipunoxkennn 2 x pabodel mporpaMmMe JUCIUILIAHEL.




®OHJA OHEHOYHBIX CPEACTB

IIpunoxenue 1

1. Onucanue moka3aresieil U KpuTepreB OLEHMBAHUS KOMIIETEHUMA HA Pa3JIMYHBIX 3Tanax
ux (popMHUpOBaHMS, ONIUCAHME IIKAJ OLleHNBAHUS

1.1. INokazarenu u K

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

3VH, cocraBisromnine
KOMIIETEHIUIO

Iloka3zarenu
OLICHUBAaHUSI

Kpurepun
OLICHUBaHUS

Cpeactaa
OIICHUBAHUS

OIIK-5: CriocoOeH HCToabh30BaTh COBPEMEHHbBIC HH()OPMAITMOHHEBIC TEXHOJOTHH U TIPOTPAMMHBIC CPEJICTBA MTPH PEUICHUN
npodeccHOHATLHBIX 3a1a4.

3HaTh: aNTOPUTMBI OOpaOOTKH | 3HAET TOHATHSA AalTOPUTM, | MMOJHOTAa W coaepkatemsHOCTh | T — Ttect (1-5), 3
JAHHBIX mporpamma, NepeMEHHbIE, | OTBETa BOMpocChl K 3adery (1-
THUIIBI JAHHBIX YMEHHE IPUBOANTH MPUMEPHI 20)

YMeTh: CTpPOHTH AaNTOPUTMBI | CTPOUT JVHEHHBIC | MOJHOTa W copaepxarensHocTh | JI3 — maGoparopHbie
JUI1  pEIICHWS  TNPHUKIAJHBIX | aITOPHTMBI, IUKJIMYECKHE | OTBETA 3amaHus (3amamms 1.1-
3am1a4 QJITOPUTMBI YMEHHE IPUBOANTH MPUMEPHI 1.4)

yMEHHe CaMOCTOSTEIHHO

HaXOJIUTh peieHue

TIOCTaBJICHHBIX 3aJa4
Brnanets: MPaKTUYEeCKUMHU | pa3pabaThIBaeT HOJIHOTa U COAepxkaTenbHocTh | JI3 — maboparopHblie
HaBbIKaMU 00pa0OTKM JaHHBIX | MOJNPOrPaMMbl, HCIOJIB3YeT | OTBETa 3amaHus (3amanus 1.1-
JUISL pelieHus 3aja4 | JOKaJbHbIE W  TJIOOAIbHBIC | YMEHHUE IPUBOJUTH IPUMEPHI 1.4)
npodecCHOHAIBHON NIepeMEHHBIE, PEKYPCUI0 yMEHHE CaMOCTOSITEILHO
JeSITeIbHOCTH HaXOJIUTh perieHue

IIOCTAaBJICHHBIX 3aJ1a4

OIIK-6: Crioco0eH MOHUMATH I

PHHIUITEI PAOOTHI COBPEMEHHBIX HH(POPMAMOHHBIX TEXHOJIOTHH U

PCIICHHUS 3a0a4 HpO(beCCI/IOHaJ'ILHOI\/’I JCATCIBHOCTHU

HCIIOJIB30BATh UX IJIA

3HaTh: OCHOBBI | 3HAeT TOHATHA OOBEKTHO- | MONHOTAa M cojepxarenpHocTh | T — tect (6-10), 3 —
TPOTPaMMHUPOBAHHS OpPUCHTHUPOBAHHOTO oTBeTa BOTIPOCHI K 3aduety (21-

MIPOTPaMMHPOBAHHS YMCHHE IPUBOJUTH IPUMEPHI 36)
YMeTh: HCTIONB30BaTh | MCIIOIB3yET cpely | MOJTHOTa W cojaepkaTenbHOCTh | JI3 — mabopaTopHEIe
WHQOPMAMOHHBIE TEXHOJOTUU | pa3pabOTKH, CHUCTEMY | OTBeTa 3amanus (3amaHus 2.1-
JUISL peuieHus 3a/1a4 | yNnpaBJIeHUs KOJOM YMEHUE NPUBOJUTH IPUMEPEI 2.4)
npodeccroHabHOM yMeHHE CaMOCTOSITENTFHO
JeSITeTbHOCTH HaXOJIUTh pemeHue

MIOCTaBJICHHBIX 3a7a4

Bnanets: MPAaKTUYECKUMHU | BBIMOJHSIET aHaIN3 U | HOJHOTa W cojepkatenbHOCTh | JI3 — maGopaTopHbie
HaBbIKAMHU TPOTPaAMMHUPOBaHUs | 00paboTKy JIaHHBIX, UX | oTBeTa 3ananus (3amanus 2.1-
npu peleHuu 3aJ]a4 | BU3YyaJIU3aIUIO YMEHHE NMPUBOJUTH TPUMEPHI 2.4)
npoQecCHOHATBHON yMCHHE CaMOCTOSTEITFHO
JeSTeTbHOCTH HaXOJUTh peureHue

IIOCTaBJICHHBIX 3aJ1a4

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. TumoBble KOHTPOJbHbIE 3aJaHUSl WJIH HMHbIe MATEpUAJIbI, HeoOXOAUMBbIe ISl OLEHKH
3HAHU#, yMEHHUIi, HABBIKOB M (WJIM) ONBITA IeSITEIbHOCTH, XaPAKTePH3YIOIIMX 3TANbl GOPMHPOBAHUS
KOMIIeTeHIIN# B Mpouecce 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMblI

IlepemeHnHbIe.
Tumne! faHHBIX.
Ctpoku.

b s

Bomnpocsl k 3auery

[TonsTHE anropuTMa, IPOrpaMMBl.




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 3adanue @KkaAIOUaem 06a 60NPOCA — O0OUH MeEOPEMUYECKUIl 60NRPOC U O0OHO
NPAKmMuKo-0pueHmupoeannoe 3a0anue u3 Yucia nPUEEOeHHbIX Huce 1a00pamopHvIX 3a0aHul.

Kpumepuu oyenusanus:

- 50-100 6annoB («3auTe€HO») — U3JIOKEHHBIA MaTepuan (GaKTUUECKH BEPEH, HAIMYKME TITyOOKUX
UCUEPIIbIBAIOIIMX 3HAaHUM B o0beMe MpOHACHHOM NpOrpaMMbl AMCHUUIUIMHBI B COOTBETCTBUU C
MOCTaBJIEHHBIMU MPOTpaMMON Kypca LEeIsIMH U 3alayaMi 00y4eHHUs; IpaBUIIbHbIE, YBEPEHHBIE 1€HCTBUS
[0 NPUMEHEHHUIO IOJyYEHHBIX 3HAaHMM Ha INPAKTUKE, TPAMOTHOE U JIOTUYECKH CTPOWHOE H3JIOKEHUE
MaTepuaya MpH OTBETE, YCBOCHHE OCHOBHOW M 3HAKOMCTBO C JONOJHHUTEIBHON JIUTEPATypOl; HAINYNE
TBEPJABIX M JOCTAaTOYHO TIIOJHBIX 3HAHMM B 0OBEME MPONICHHOM MporpaMMmbl JUCHHUILUIUHBI B
COOTBETCTBHUHU C LIEISIMHU 00yUeHUs, MpaBUIbHbIE AEUCTBUS 110 MPUMEHEHHIO 3HaHUI Ha MPaKTUKE, YETKOe
U3JI0)KEHUE Marepuaia, JOIYCKAalOTCsS OTHAENbHbIE JIOTUYECKUE W CTHJIMCTHYECKHE MOTPEIIHOCTH,
oOyJaronuiicss yCBOWJI OCHOBHYIO JIMTEPATYpPY, PEKOMEH/I0BaHHYIO B pabouell mporpaMme AUCHUIIIUHBL
HaJIMYMe TBEPJBbIX 3HAHMM B OO0bEeMe NpOIIEHHOrO0 Kypca B COOTBETCTBMM C LEIIMU OOydeHUs,
U3JI0’)KEHUE OTBETOB C OTJENbHBIMU OLIMOKaMH, YBEPEHHO HCIIPABJICHHBIMH I10OCJIE€ JOMOJHUTEIbHBIX
BOIIPOCOB; NIPaBUJIbHBIE B IIEJIOM JIEHCTBUS 110 IPUMEHEHHIO 3HAHUI Ha IPAKTHKE;

- 0-49 6annoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHbI C BONPOCAMHU, HAIM4YUE TPyObIX OMKOOK B
OTBETE, HEMOHUMAaHHE CYIIHOCTH H3JIaraéMOro BOIPOCA, HEYMEHHWE INPUMEHSTHh 3HAHUS Ha IPAKTUKE,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOMOJHUTENbHBIE U HABOSIIIUME BOIIPOCHI.



Tecr
1. CtpykTypupoBaHue mporpaMmMbl B si3bike Python ocymecTisiercs
a. C momortikko onepaTopHbIX CKOOOK begin ... end
b. C momorpio 3HaKOB { }
c. C nomol1pko OTCTYIIOB
d. C nomo1pr TadJIHIl
2. B pesynbrare BImonHEeHUs Koaa [x**2 for X in range(5)] Oyaer co3naH:
a. Cnucok kBazgparoB uucen ot 0 10 4
b. Koprex
c. Bosnukser ommbka
d. ®ynknus uHTEpBaNa
3. B s3eike Python ¢yHkuus Moxet ObITh epeaHa B KadecTBE MapameTpa Jpyroi GpyHkum
a. Tonwko B Buze lambda-BeipaskeHust
b. Jla MoxeT
c. Her He moxer
d. ®ynxkmuii B Python He cymecTByer
4. I{ukiaruecKue aJropuTMbl pean3yroTcst B Python ¢ momoripro KOHCTPYKIHiA
a. if...elif ... else
b. def
c. define ...
d. for...in... mwhile...
5. bubmmoteka Seaborn mpenHazHaueHa IS
a. OOpaboTKH TaOJIMYHBIX JaHHBIX
b. Bwusyamuzanuu qaHHBIX
c. Web-pa3zpaborku
d. PaGotsl c cucteMHBIMU aitamMmu
6. Konctpykuuii if ... elif ... else npenqnaznadyena B Python nns peanuzanumn
a. [luknumyeckux anropuTMoB
b. BerBsimmxcs alropuTMoB
C. JIMHEWHBIX AITOPUTMOB
d. AHaTMTUYECKUX alTOPUTMOB
7. Beipaxenue ‘IIPUBET’[::-1] Beinact
a. IIPUBET

b. T
c. IIPUBE
d. TEBUPII
8. Beenen cnoBapp d = {‘PoctoB’:’P®’, ‘Ilapmx':’®Ppannus’}. UToObl MNOIYYUTH CTpaHy, T
pacrionaraercs [Taprk Hy»KHO HCIIOJIb30BaTh:
a. d[‘[Tapumx’]
b. Tlapwx|[0]

c. d[1]
d. find(‘[Tapmx’, d)
9. bubnuorexka Python, mnozBossitomast 3¢p¢GeKTUBHO 00pabaThiBaTh M aHAJIM3HPOBATH JIaHHBIE B
TabnmaHOU (hopme
a. MatPlotLib

b. SeaBorn
c. Math
d. Pandas

10. Pekypcus 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 anroputrma, nporpammsbl. Ilepemennbie. Tunbl ganubix. Ctpoku. MaccuBbl. BBog u

BBIBO. HpI/IMeHeHI/Ie AJITOPUTMHUYCCKOI'O MBIIIJICHUA K PCIICHUIO 3a1a4.

]_ICJ'IBZ O3HAKOMUTBCA C MEPEMCHHBIMU, TUIIAMH U CTPYKTypaMU JAaHHBIX, IMOJIYUYUTb YMCHUA IJIA

BBIINTIOJIHCHU A HﬂﬂbHCfILHHX Ha60paT0prlx SaHaHHﬁ, HU3Yy4YUTh NIPUCMBI BBOJIa U BBIBOJA.

Samanus:

3aganue Beinosasercs B Colab uiny aHaIoruyHo#i cucreMe
Hcnonp3yiiTe npeasioxkeHHbII HA00p JaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM I10 TAHHOH TeMe.

2. BolnonHuTe 33aHKe MO aNrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJIEL.

JlabopaTtopHoe 3ananue 1.2. JInHeiiHbIC U BETBSIIUECS AITOPUTMBI.
JIuneiinpie anroput™Mel. BetBienus. Y cioBus.
enp: 03HAKOMHUTBHCS C JIMHEMHBIMH M BETBSIIUMUCS AJITOPUTMaMH, MOJYYUTh YMEHHS IS

BBITIOJIHEHUS JalbHEUIINX J'Ia60paT0pHBIX 3aI[aHPII>i, HU3Yy4YUThb NPUEMblI NPUMCHCHHUA AJITOPUTMOB JIsA
Pa3IMYHBIX 3a71a4.

3ajaHus:

3amanue BeimonHsAeTcs B Colab wim aHamoruyHou cucreme
Hcnonb3yiiTe npeniokKeHHbl Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

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

JlabopaTtopHoe 3ananue 1.3. [{uknnueckue alropuTMBl.
Huknuueckue anroput™bl. Bunabl mukios. [ukn nmo kosmekiuu. Lukn nmo cuerumky. Luki ¢

IpeyciloBUEM U nocTyciaoBueM. O06paboTka MaccuBOB. Brixon u3 nukia.

HeJ’ILZ O3HAKOMHUTBCA € MNUKIMYCCKUMU aAJTOPUTMAMH, IIOJNYYHUTb YMCHUSA NIJId BBIIIOJIHCHHUA

JaIbHEWINX J1a0OpaTOPHBIX 3aJaHUM, WM3y4YUTh IPHUEMbl NPUMEHEHHS aJTOPUTMOB AJS PA3IUYHBIX

3a7ad.

3anaHus:

3ananue BeinonHsercs B Colab vy aHanornyHoii cucteme
Hcnonp3yiiTe npeasioxkeHHbII HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM IO TaHHOU TeMe.

2. BeimonHuTe 3a/1aHKE 10 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Cnenaiite BBIBOJIBI.

JIaGoparophnoe 3aganue 1.4. OyHKIUU U PEKYPCUBHBIE aITOPUTMBI.
[Tonsitue mnoamporpammsel. Ilepenmada u Bo3Bpar mnapamerpoB. JlokanbHble U T00aNbHbBIE

nepeMeHHsble. Pexypcus.

Lenb: 03HAKOMHUTBCS C (QYHKIUSIMH M PEKYPCUBHBIMU AJITOPUTMAaMH, MOJYYUTh YMEHHMS IS

BBIMOJIHEHUS JaMbHEMIINX Ja0OpaTOPHBIX 3aJaHUM, M3YYUTh TNPUEMbl MPUMEHEHUs (QYHKIUA |
QITOPUTMOB JIJISl pa3JIMYHbIX 3a/1a4.

3agaHust:
3ananue Brimonasercs B Colab wim aHamornyHoi cucreMme



Hcnonb3yiiTe mpesioxkeHHbBII Ha00Op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JTAaHHOU TEME.

2. BreImonHuTE 33aHKE MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cuoenaiite BBIBOJIBI.

JlabGopaTtopHoe 3ananue 2.1. MHcTpyMeHTapuii pa3paboTKu Ha si3bike Python.

BBox u BeBox nanHbIX. Cpenma paspaborku. Cucrembl ynpasieHuss kogoMmM. Moaymu. Math,
NumPy.

Lenb: 03HAKOMHUTBCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, nonyuuts ymenust nis
BBITIOJTHCHHS JTaTbHEHIINX JIa0OpaTOPHBIX 3aJaHWi, W3YYUTh MPUEMBI PaOOThI ¢ OUOIMOTEKAMH H
cpenamu pa3paboTKH.

3anaHus:

3ananue Briondsercs B Colab vy aHamornyHoi cucreMme

Hcnone3yiiTe mpeyioxKeHHbBII HA00p JaHHBIX.

1. OTKpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JAHHOU TeMe.

2. BeinonHuTe 3a/1aHK€ M0 AJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.

3. Coenaiite BBIBOJIBI.

JIaGoparopHoe 3aganue 2.2. Pabora co ctpykTrypamu naHHbix Python.

Crucku. Koprexu. Cnosapu. IIpeoOpasoBanme nanubiX. Cpesbl. Llukmmueckas oOpaboTka
cnucka. ['enepaTop crucka.

Lenb: 03HAKOMHTHCS ¢ U3MEHSEMBIMU U HEM3MEHAEMBIMU CTPYKTYpaMH JTaHHBIX B si3bike Python,
HOJYYUTh YMEHHS Ul BBIIOJHEHHUS JalbHEHIINX J1a00paTOpHBIX 3a/1aHuil, U3yUYUTh IPUEMBI PabOThI CO
CTPYKTYPaMH JIaHHBIX.

3amaHus:

3amanwue BeimonHseTcs B Colab wim aHamornyHou cucreme

Hcnonb3yiiTe npeniokKeHHbli Habop JaHHBIX.

1. OTKpoiiTe OIOKHOT C IPUMEPOM I10 TAHHOH TeMe.

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

3. Cnenaiite BbIBOJIBI.

JlaGoparopHoe 3ananue 2.3. OcHOBbI OOBEKTHO-OPMEHTHPOBAHHOIO IMPOTPaMMHUpPOBAHUS B
Python.

[TonsiTe 0OBEKTHO-OPUEHTUPOBAHHOTO mNporpamMmmupoBanus. Kmacc. O0bekr. MuHkancymnsmus,
HaclieioBaHue U nonumMopdusm B Python.

[enb: 03HAKOMUTBCS € dNIEMEHTaMH 00BEKTHO-OPHUEHTUPOBAHHOTO MPOTrPaMMHUPOBAHUS Ha SI3bIKE
Python, momyunTh yMeHHMS HamMcaHUs OOBEKTHO-OPHEHTUPOBAHHBIX IMPOTPAMM, H3YUUTh MPHUEMBbI
paboTHI ¢ KJ1accaMu U 00bEKTaMHU.

3agaHust:

3ananue BeinonHsercs B Colab win aHanornyHou cucteme

Hcnonp3yiiTe npeniokKeHHbl Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOM TeMe.

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

3. Cuoenaiite BBIBOJEI.

JlabopaTtopHoe 3ananue 2.4. Python st pereHus: aHaTUTHYECKUX 3a7a4.

bubnuoreka Pandas, ananus u o6paboTka nanHbix. Busyanusanus B matplotlib u seaborn.

Henb: o3HakoMuThCs ¢ OubIMoTekamu B si3bike Python, momyuuts ymenust oOpaOoTKu, aHAINU3a U
BU3YyaJIM3allUH JAaHHbBIX, U3YYUTh IPUEMBbI PaOOTHI ¢ OMOIMOTEKaMHU.

3amaHus:

3ananue BeinosHseTcs B Colab win aHanoruyHou cucreme

Hcnons3yiiTe mpeniokeHHbI Ha00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTaHHOH TeMe.

2. BeinonHuTe 3a1aHue MO aIrOPUTMY, YKa3aHHOMY B OJIOKHOTE.



3. Cuenaiite BBIBOIBI.

Kpumepuu oyenusanus (015 kaxcoo2o 3a0anus):

9-10 OamioB — 3aJaHuE PEHICHO B IOJIHOM OO0BEME, CaMOCTOSATEIBHO BBIOPAHBI BEPHBIC
WHCTPYMEHTAILHBIE METOJIbI U OMOIMOTEKH, COCTABICH KOPPEKTHBIA MPOTPAMMHBINA KOJI, BBIIOJTHCHUE
KOJ1a TPOU30IILI0 Oe3 ONIMOOK U TMOIYYeH 33JJaHHbIA pe3yIbTaT, OT4eT 0()OPMIICH BEPHO U MPEIOCTABIICH
Ha TIPOBEPKY B YCTAaHOBJICHHBIM CPOK, OOYyYarOMIMiiCS BEPHO OTBEYACT HA BOMPOCHI MO 3aJaHHUIO,
JIEMOHCTPHUPYET HATMYHE TITYOOKHX UCYESPIBIBAIONINX / TBEPIBIX M JJOCTATOYHO MOJIHBIX 3HAHUH;

5-8 OamioB — 3aJaHWEe pPEHICHO B TMOJHOM O00beMe ¢ HEOOJBIIMMHU IOTPEITHOCTSIMH,
CaMOCTOSITEIILHO BBIOPaHbI BEPHBbIC MHCTPYMEHTAIBHBIC METOBI U OMOIHOTEKH, COCTABICH KOPPEKTHBIH
IPOTPAMMHBIN KOJI, BHITIOJTHEHUE KOJa MPOU30IUI0 O3 OMMOOK U MOJTyYeH 33aJaHHbBIA Pe3ysIbTaT, OTYET
OopOpPMIICH BEpPHO W TMPEAOCTABICH HA NPOBEPKY B YCTAHOBIEHHBIM CPOK WU C JOIMYCTHMBIM
OIMO3/[aHMEM, OOy4YaloUIMiics OTBEYaeT Ha BONPOCHl IO 33JaHUI0 BEPHO, HO C OTICIBHBIMHU
MOTPEITHOCTSMH U OIIMOKAMU, YBEPSCHHO UCTIPABICHHBIMHU MOCIIE JIOMOIHUTEILHBIX BOIIPOCOB;

2-4 Gayna — 3aJjaHAe PEUICHO YaCTHYHO, YACTHYHO BBHIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIE METOIBI
U TPHEMBl pEUICHUS, TMPEACTABICH HE3aBEePIICHHBI WJIM COJCPKAINIUH HEKOTOPBIC OIIMOKH
IPOTPAMMHBINA KO, 0T4eT OPOPMIICH YAaCTUYHO BEPHO W TPEAOCTABICH HA MPOBEPKY C JIOIMYCTUMBIM
OII03/1aHuEeM, OOYYaIONIUICS OTBEUaeT Ha BOMPOCHI IO 3aJaHUI0 YAaCTHYHO BEPHO, JACMOHCTPUPYS
HEKOTOPYH HETOYHOCTh OTBETOB HA JONOJHHUTEIBHBIC U HABOSIIUE BOIPOCHI;

0-1 6amoB — 3a7aHWEe HE PEIICHO WJIM PEIICHO YACTHYHO, YACTHYHO BHIOpaHBI HEOOXOIUMBIC
UHCTPYMEHTAJIbHBIE METOJBI M MPHEMbI PEUICHHUS, MPOTPAMMHBINA KOJI HE MPEICTABICH MM COIEPIKHUT
rpyOble ommOKH, OTYeT He OPOPMIICH, OTYET HE CIaH Ha MPOBEPKY B JOIYCTUMBINA CPOK, OOYJArOIIHIACS
OTBEYAET Ha BOMPOCHI 110 3a/IaHUI0 HE BEPHO.

Maxcumanvhoe Konuvecmeo 6annoe 3a navopamopuvie 3aoanus — 80 (8 3aoanuii no 10
oannoes).

3. MeToanyecknue MaTepHaJibl, onpeae/somue NpoueIypbl OeHNBAHUS 3HAHMHN, YMEeHHI,
HABBIKOB M (MJIM) ONBITA /IeSITEJIbHOCTH, XaPAKTEePU3YIOIIMX 3TANbl (JOPMUPOBAHUSI KOMIIeTEHIUI

[Ipouienypsl OlleHUBAHHS BKIIOYAIOT B c€0s1 TEKYIIUH KOHTPOIIb U MPOMEKYTOUHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOJUTCS C MCIOIb30BAHUEM OLICHOYHBIX CPEACTB,
MPEACTABJICHHBIX B I1. 2 JAHHOTO MPWIOXKEHUA. Pe3ylbTaThl TEKYLIEro KOHTPOJISI JOBOJSATCS 1O CBEACHUS
CTYZEHTOB JI0 TPOMEKYTOUHON aTTECTAlH.

IIpomexyTouHas aTTecTalMs MIPOBOAUTCS B hopMe 3a4eTa.

3adeTr MPOBOAMTCS MO PACMHCAHUIO TMPOMEXKYTOYHOM arrectanuu. KoiamdecTBO BOMPOCOB B
3aU€THOM 3a/IaHUU — 2 (OJIMH TEOPETHUYECKH BOIMPOC U OJHO MPAKTHKO-OPUEHTHPOBAHHOE 3aJaHHE).
Pesynbrarel aTTecTaliMM 3aHOCSATCS B BEAOMOCTh W 3aYETHYIO KHIDKKY cTyaeHta. CTyIeHThl, He
MPOIIENIINE MPOMEKYTOUHYIO aTTECTAlUI0 MO TpaduKy, JOHKHBI JIMKBUIAUPOBATH 33J0KEHHOCTH B
YCTaHOBJICHHOM TOPSIIKE.



[Ipunoxenue 2

METOJINYECKHUE YKA3AHUA 11O OCBOEHUIO JUCIHHUIIJIMHBI

VY4eOHbIM MJIaHOM NPEyCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xone 1mabopaTopHBIX 3aHATHHA YIIyONSIOTCS M 3aKPEIUISIOTCS 3HAHUS CTYACHTOB MO sy
BOIIPOCOB, Pa3BUBAOTCS HABBIKHM NPAKTHUECKONW PabOTHI.

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

— U3YUYMTh PEKOMEH/IOBAaHHYIO YUEOHYIO JIUTEPATYPY;

— IOJArOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TeMe.

B mnpouecce mnoaroToBku K J1a0OpaTOPHBIM 3aHATUSAM CTYJEHTBI MOTYT BOCIOJIb30BATHCS
KOHCYJIbTAl[USIMU [IPEN01aBaTENs.

Bomnpocsl, He paccMOTpeHHbIE Ha J1JAOOPAaTOPHBIX 3aHATHUSAX, TOJDKHBI ObITh U3YUYEHbI CTYJCHTaMHU
B XOJIE CaMOCTOSATENIBbHOM paboThl. KOHTPOIB caMOCTOATENbHON PabOThl CTYIEHTOB OCYLIECTBISETCS B
XOJIe 3aHATUH IOCPEACTBOM TECTUPOBAHUS M BBINOJHEHUS Ja0OpaTOpHBIX 3afgaHuil. B xone
CaMOCTOSITENIbHOM paboThl KaXAbld CTYAEHT O0f3aH NPOYUTATh OCHOBHYIO M II0O BO3MOXKHOCTH
JOTIOJIHUTEIBHYIO JIUTEpaTypy IO H3y4aeMOM TEME, BBIJCINUTH HENOHATHBIE TEPMMHBI, HAaWTH HX
3Hau€HUE B SHLIUKIIONEANYECKUX CIIOBAPSX.

CTyJieHT 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 BOCHOJIB30BAThCS IEKTPOHHO-OMOIMOTEYHBIMU cHCTEMaMU. Takke oOydarouipecs MOTYT B3STh
Ha JIOM HEOOXOMMYIO JIUTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOM OMOINOTEKH UM BOCIOIb30BATHCS
YUTAJIbHBIMU 3aJ1aMU.



