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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 HCHOJB30BaTh COBpeMeHHbIe WH()OPMALMOHHBIE TEXHOJOTMH M NMPOrpaMMHBbIE CpeICTBA NMPU pelleHUU
npogeccuoHaJbLHBIX 3a71a4.

OIIK-6: CnocofeH MOHMMATh NPUHIHUINLI PadoThl COBPEeMEHHBIX MH(OPMALNMOHHBLIX TEXHOJOIHH M MCIOIbL30BATH UX JIS
pelieHus 3a1a4 npogeccHoHAILHOM e TeIbHOCTH

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

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-5.1)
UCIIONb30BaTh MH()OPMAIMOHHBIE TEXHOJIOTUH JUIS PEIICHUS 3a1ad NPO(EeCCHOHATLHON JESTENBHOCTH (COOTHECEHO C MHIMKAaTOpOM
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

Ne HaumeHnoBanue Tembl / Bujg 3ansitus Cemecrp Yacos Komnere- Jluteparypa
/ Kype M
JlaboparopHas padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonatue anropurMa, nporpammel. IlepemenHsle. Tumbl JaHHBIX. OIK- JI1.1, JI1.2, JI1.3,

1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 4 5 OMK-6 JI2.1,J12.2, J12.3,

MBIIUICHUS K PEUICHUIO 3a1ad. BEIMomHeHHe 1adopaTopHBIX 3aTaHui 2.4
¢ ucronp3oanueM Python, Jupyter Notebook mu Colab. / J1a6 /
JlaboparopHas pabota 1.2. JInHeHbIE U BETBSIINECS AITOPUTMBI.
9 JI1.1, JI1.2, JI1.3,
12 Jluneitnple  anmroputrmbel.  BerBiaenus.  YcinoBus.  BreinonHenue 6 4 OIIK- 2.1 7122 7123
" | maboparopHbIx 3amaHuit ¢ mcmonb3oBanuem Python, Jupyter Notebook 5,0IIK-6 T T
2.4
i Colab. / JTab /
Jlaboparophnas padota 1.3. L{ukiamueckie aropruTMBL.
Huknuyeckue anroput™bl. Bunael uukios. Lukn no komtekunu. Ly JI1.1, J11.2, JI1.3,

1.3 |mo cuerunky. I{ukn ¢ mpemycimoBueM u moctycioBueM. OOpadoTka 6 4 5%%112-—6 JI2.1,J12.2, J12.3,

MaccuBOB. BpIxon w3 mukia. BeimonHeHwe 1abOpaTopHBIX 3amaHUi ¢ 2.4
ucnosub3oBanueM Python, Jupyter Notebook mu Colab. / JIa6 /

Jlaboparopnas padota 1.4. yHKIUHN U PEKYPCUBHBIE AITOPUTMBI.

[TonsitTne momnporpammel. Ilepemaya W BO3Bpar  mapameTpoB. JIT.1,J11.2, J11.3,

1.4 |JlokanpHBle ¥ TnoOOaTbHBIC TEepeMeHHBIE. Pekypcusa. BrimomHeHue 6 4 OTIK- JI2.1,J12.2, JI2.3,

nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 3,01IK-6 2.4
win Colab. / JIa6 /
Tema. ba3bl JaHHBIX. OIIK- JI1.1, JI1.2, JI1.3,

1.5 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax maHHbBIX. CBa3u B Oasax 6 38 5 OMK-6 JI2.1,J12.2, JI2.3,

JaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0azax maHHBIX. / Cp / J12.4
Pa3znes 2. OCHOBBI IpOrpaMMHPOBaHus Ha si3bike Python
Ne HaumenoBanue Tembl / Bujg 3anstus Cemectp Yacos Kommeren- Jlutepartypa
/ Kype M

JlaboparopHas pabota 2.1. WMHCTpyMeHTapuil pa3pabOTKH Ha S3BIKE

Python. OIK- JI1.1, JI1.2, JI1.3,
2.1 |BBox u BeIBOx gaHHBIX. Cpena paszpaboTku. CHCTEMBI yIpaBlICHHS 6 4 5 OMK-6 J12.1,J12.2,J12.3,

komoM. Moayiu. Math, NumPy. BeinosnHeHue madoparopHbIX 3aaaHui ’ J12.4

¢ ucnosp3oBanueM Python, Jupyter Notebook mu Colab. / J1a6 /




JlaboparopHas padota 2.2. PaboTa co cTpykTypamu naHHbIX Python.
Crmuckn. Koprexn. CroBapu. IlpeobpazoBanme naHHBIX. Cpessl. OIK- JI1.1, JI1.2, JI1.3,

2.2 |Huknuueckas oOpaboTka cmucka. I'eHepatop chucka. BrimonHenue 6 4 J12.1,J12.2,J12.3,

N 5,0IIK-6
J1abOPaTOPHBIX 3alaHuil ¢ ucmojb3oBanueM Python, Jupyter Notebook J12.4
i Colab. / JIa6 /
Jlaboparopras padora 2.3. OCHOBHI OOBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus B Python.
JI1.1, J11.2, JI1.3,
[TonsiTHe OOBEKTHO-OPUEHTHPOBAHHOTO TMporpamMmmHupoBanus. Kiacc. OIIK-

2.3 6 4 J12.1,J12.2,J12.3,
O0wext. Mukancynsauus, HacnemoBaHwe u moiauMopdmsMm B Python. 5,0I1K-6 4
Bemonnenne mabopaTopHBIX 3amaHuil ¢ ucmoib3oBaHWEeM Python, ’
Jupyter Notebook mnu Colab. / JIa6 /

JlaboparopHas pabota 2.4. Python mns pemieHHs aHATUTHYCCKHX
3a1ad. OIK- JI1.1, JI1.2, JI1.3,
2.4 |bubmnoreka Pandas, amanm3 u o0OpaboTka HNaHHBIX. Busyammsanus B 6 4 J12.1,J12.2, JI2.3,
. . 5,0IIK-6
matplotlib u seaborn. BeImonHeHHe Ta0OPAaTOPHBIX  3amaHUN ¢ J12.4
ncnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /

25 Tema. OcHOBBI Web-pa3paboTku. 6 38 OIIK- ﬁ;}’ géi’ jgg’

™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / 5,0IIK-6 o J'[2. 4’ "

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

2.6 | /3auer/ 6 o | QUK pima ma,
5,0IIK-6 .4

4. POHJ]I OIEHOYHBIX CPEJICTB

CrpykTypa u comepkanue ()OHAA OIEHOYHBIX CPEACTB AN HMPOBEACHHS TEKyIIeH M IPOMEXKYTOUHOH arTecTallid IPEJCTaBICHB B
IIpunoxenuu 1 x paboyeil mporpaMMe AUCLHUILIHHEIL.

5. YAEBHO-METOANYECKOE 1 HH®OPMAINIMOHHOE OBECHIEYEHUE JUCIIUIIJINHbBI

5.1. OcHoBHas 1uTEpaTypa

ABTODBI, 3arnaBue WznarenscTBO, 1O Komnnua-Bo
JI1.1 | Bopucenko B. B. OCHOBBI IPOTPaMMHUPOBAHUSL: y4eOHOE mocodne Mocksa: UHTEpHET- https://biblioclub.ru/inde
VHHUBEpCUTET x.php?
I/IH(i)OpMalII/IOHHBIX page=book&1d=232996
Texuonoruit (MHTYUT), HEOrPAHUICHHBIH
2005 JOCTYII JUTS
3aperucTPUPOBAHHBIX
T10JIb30Baresnen
JI1.2 | Byiinaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUsI Ha si3bike Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boxar, H. 0., [lecun, | yue6HOe mocobue (benepanbHbIN p-ru/66183.html
0. B. yuusepcurer, 95C ACB, HCOTPaHIYCHHBII
2014 JOCTYII JUTst
3apEeruCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.3 | Jlanposckuii B. B. AnroputMel 06pabOTKH JIaHHEIX: ydeOHoe nocodue | HoBocHOHpPCK: https://biblioclub.ru/inde
HoBocubupckuit x.php?
FOCYZ[apCTBeHHLIi;I page=book&1d=574809
TeXHHYECKUI HEOIPaHHYCHHBIH
yHuBepcuTteT, 2018 AOCTYIT AT
3apEruCTPUPOBAHHBIX
T10JIb30Baresnen
5.2. JlonoJHMUTeAbHAS JUTEpATypa
ABTODBI, 3arasue WznarenscTBO, TO1 Konuu-so
JI2.1 [Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINHT H Mocksa: HanmoHanbHbIi https://biblioclub.ru/inde
mporpaMMUpoBanuio Ha Python: kypc: yueOHoe OTKPHITBIA Y HUBEPCHTET x.php?
nocooue «UHTYUT», 2016 page=book&id=429256
HEOTpaHUYEHHbIN
JOCTYTI JUTS
3aperucTPUPOBAHHBIX
T10JIb30Baresnen
JI2.2 | Cuniok, B. T, AJNITOpUTMBI ¥ CTPYKTYPBI JaHHBIX: 1aboparopHbiid | Benropoa: benropoackuit https://www.iprbooksho
Psizanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue roCyIapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKHiA HCOTPaHIYCHHBII
yHHUBepcuTeT uM. B.I. AOCTYI At
IyxoBa, 9bC ACB, 2013 3apETUCTPUPOBAHHBIX

M0JIb30BaTeIeh




ABTODBI, 3arnaBue H3parenscTBO, 1O Komnnu-Bo
J12.3 [Mpuknannas nHGOPMATHKA: KYpPHAT MockBa: YHUBEpCHUTET https://biblioclub.ru/inde
Cuneprus, 2019 x.php?

page=book&id=562207
HEOTpaHUYEHHbIN

JOCTYIT JUTst
3aperHCTPUPOBAHHBIX
T0JIb30Baresnen
J12.4 | Xwunenko, B. I1. CTpyKTYpBI JaHHBIX U aITOPUTMBL: YIeOHOE HoBocubupck: https://www.iprbooksho
mocobue HoBocubupckuii p.rw/91540.html
TOCyIapCTBEHHBIN HEOIpaHUYECHHBII
TEXHUYECKHUI JOCTY JUIst
yHuBepcurer, 2016 3apCrUCTPUPOBAHHAIX
T0JIb30BaTeNei

5.3 IIpodeccuonanbHbie 6a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

NCC "KoncynbrantlIntoc"
HCC "Tapant" http://www.internet.garant.ru/
HartnonanbHast anekrponHas oudaunoteka (HIB) - https://rusneb.ru

5.4. [lepevyeHb NPOrpaMMHOr0 06ecriedeHust

Onepanunonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

5.5. YueOHO-MeTOAUYECKHE MaTepuajbl 1JId CTYAEHTOB ¢ OrpaHU4Y€HHBIMY BO3MOKHOCTHAMM 3/10POBbSI

IIpu HeoOXOOUMOCTH IO 3aiBICHHIO OOYYAOIErocsl C OrPaHHYEHHBIMH BO3MOXHOCTSIMU 370pPOBbS yueOHO-METOAUUYECKHE
MaTrepualbl MpPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHHMUYCHHAM 3710pPOBbS M BocupusaTHs uHMopMmarmu. s mmm c
HapyImICHUSIMA 3peHHs: B (opMe aynuodaiina; B medaTHOH QopMme yBeTHUYCHHBIM ImIpupToM. s U ¢ HapymICHWSMH CIyXa: B
(opMe DIIEKTPOHHOTO JOKYMEHTa, B medarHod ¢Qopme. nsd U ¢ HapyMICHHSMH OIOPHO-IBHIATEIIFHOTO ammapara: B (opme
JJIEKTPOHHOIO JOKYMEHTa; B eUaTHOH dopme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE IUCIIUITJINHBI

ITomemenus i BceX BUIOB paboOT, MPEIyCMOTPEHHBIX yYeOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOH CHennann3HpOBaHHOH
y4aeOHO# MeOeNbIo U TEXHHYECKUMH CPEICTBaMU O0yUCHUS:

- CTOJIBI, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS JT0CKa.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, pabdoyhe MecTa B KOTOPBIX 00O0pYyJOBaHBI HEOOXOIMMBIMHU
JIMLICH3WOHHBIMH W/WJIM CBOOOTHO PacIpoCTPaHIEMBIMH IIPOTPaMMHBIMH CPEJICTBAMH M BBIX0JIOM B MIHTEpHET.

7. METOAUYECKHUE YKA3AHUSA JJISA OBYYJAIOIIUXCSA 110 OCBOEHUIO JUCIHUAIIJINHBI

MGTOIII/I‘-IGCKI/IG YKaszaHnus 1o OCBOCHUIO TUCHUIUIMHBI TPEACTABJICHBI B HpI/IIIO)KeHI/II/I 2K pa6oqef/'1 IIporpamMme qTUCIHUITIIAHBIL.




®OH/J OHEHOYHBLIX CPEACTB

Mpuioxenue 1

1. Onucanue mokasaresiel ¥ KPUTepHUeB OLCHUBAHMSA KOMIIETEHIMI HA Pa3IMYHbIX 3Tanax
ux ¢GopMHpPOBAHMSA, ONUCAHME IIKAJ OLleHUBAHUS

1.1. Iloka3arenu u K

HUTCPUHN OLICHHUBAHUSA KOMHCTCHHHﬁZ

3VH, cocrapsiomue
KOMIICTEHIIAIO

TToxazatenmn
OILICHMBAaHUS

Kpurepuu
OLICHUBAHUS

Cpenctsa
OIICHUBAHUS

OIIK-5: Crioco0OeH UCIoIb30BaTh COBPEMEHHBIE HH(POPMAMOHHBIE TEXHOJIOTHH U ITPOTPaMMHBIE CPEJICTBA IIPH PELICHUN

po(eCCHOHABHBIX 3a/1a4.

3HaTh: aNrOpuTMbI OOpabOTKM | 3HAET TOHATUS  ITOPUTM, | MOJHOTa M coaepxaresnbHocTh | T — Tect (1-5), 3 —
JTAaHHBIX Iporpamma, [IEPEMEHHBIE, | OTBETA BOIpOoCH K 3auery (1l-
THUIBI ITAHHBIX YMEHHE IPUBOJHUTH IPUMEPHI 20)

YMETb: CTPOUTH AITOPUTMBI | CTPOUT JIMHEHHbIE | ITOJHOTAa M cojepkaTenbHocTh | JI3 — mabopaTopHbie
JUIs  pelIeHHS  NPUKIAJAHBIX | aJITOPHUTMB, LUKJIMYECKHE | OTBETa 3amanus (3amaHus 1.1-
3a1a4 aITOPUTMBI YMEHHUE IPUBOJUTH IPUMEPHI 1.4)

yMEHHE CaMOCTOSATENBHO

HaXOJHUTh peleHue

TTOCTABJICHHBIX 33724
Brnaners: MIPAaKTHYECKUMH | pa3padaThiBacT MOJIHOTa M copaepxkarensHocTh | JI3 — maGoparopHble
HaBBIKAMH OOpa0OTKM [AaHHBIX | IMOANPOTPAaMMBI, HCIOJIB3YET | OTBETa 3amanus (3amaHus 1.1-
JUIst peleHus 3a7a4 | JIOKaJbHBIE U  TJIOOAJIBHBIC | YMEHHUE IPUBOIUTH IPHUMEPHI 1.4)
podecCHOHATBHON IIEPEMEHHBIE, PEKYPCUIO yMEHHe CaMOCTOSATENBHO
JIESATEbHOCTH HAaxXOAUThb peleHue

ITIOCTABJICHHBIX 3a1a4

OIIK-6: Cioco0eH IToHUMaThb

TTPUHIIUITBL pa6OTI>I COBPCMCHHBIX I/IH(bOpMaHI/IOHHI)IX TEXHOJIOTUH U
peuicHus 3aaa4 HpO(beCCI/IOHaJII)HOﬁ JACATCIBbHOCTH

UCIIOJB30BaTh UX JJIA

3HaTh: OCHOBHI | 3HAET TOHATHSI OOBEKTHO- | OJHOTa W cojaepkaTenbHOCTh | T — Tect (6-10), 3 —
MIPOrpaMMHUPOBAHUS OPHUEHTUPOBAHHOTO OTBeTa BONIPOCHI K 3adery (21-

IPOrPaMMHUPOBAHUS YMEHUE NPUBOIUTH IPUMEPHI 36)
YMeTh: HCIOJIB30BATh | HCIOJIb3YET cpely | momHOTAa W cojaepkarenbHocTh | JI3 — mabopaTopHbIie
WH()OPMAIIMOHHBIC TEXHOJOTHH | Pa3padOTKH, CUCTEMY | OTBETa 3amanus (3amanus 2.1-
JUISt peLeHus 3a/1a4 | yHnpaBJeHHS KOJIOM YMEHUE NPUBOIUTH IPUMEPHI 2.4)
npodeccruoHaTEHON YMEHHUE CaMOCTOATEIBHO
JIeATeIbHOCTH HaXOJUTh peuieHue

[IOCTABJICHHBIX 33J1a4

Buanets: MIPaKTUYECKUMHU | BBIIIOJIHSIET aHanm3 U | IONHOTa W cojepkaTenbHOCTh | JI3 — mabopaTopHEIe
HaBBIKAMH TIPOTPaMMUpPOBaHUS | 00pabOTKY JAHHBIX, UX | OTBETa 3amanus (3amanus 2.1-
npu peuieHun 3a/1a4 | BU3yalHU3aluio YMEHUE NPUBOIUTH IPUMEPHI 2.4)
npodeccruoHaTEHON YMEHHUE CaMOCTOATEIBHO
JIeATeIbHOCTH HaXOJUTh peuieHue

ITIOCTABJICHHBIX 3a1a4

1.2 lIkans! OLlCHUBAHMUSL:
Texymmii KOHTPOJIb YCHEBAEMOCTH M MPOMEXKYTOUYHAs aTTECTAallMs OCYLIECTBISETCS B PaMKax
HAKOMUTEIbHOM OaJIbHO-PEHTUHTOBOM cucTeMsl B 100-0annpHOM mIKae.
50-100 GamioB (3a4TeHO);
0-49 GatoB (HE 3a4TEHO).

2. TunoBble KOHTPOJbHBIC 3a/IaHUSl WJIM HMHbIe MaTepuasbl, HeOOXOAMMBbIe /ISl OLEHKH
3HAHW#, yMEHHUIi, HABBIKOB M (WJIH) ONBITA AeSATeTbHOCTH, XaPAKTEPH3YIOIIHX 3TaNbl (JopMUpPOBaAHUS
KOMIIeTeHIIMii B mpouecce 0CBOeHUs 00pa30BaTeIbHOI MPOrpaMMbl

IlepemeHHBbIE.
Tune! JaHHBIX.
Crpoku.

b=

Bonpocsl k 3auery

IlonsiTHE anropurTma, IpOrpaMMsl.




Maccussl.

Bsonx u BbIBOLI.

JInHelHbIE aNrOPUTMBI.

Bersnenus.

9. Vcnosus.

10. Iluxnuueckue anropuTMBbI.

11. Bunsl ukios.

12. Lk 1Mo KOJIJIEKITUH.

13. 1luxia o cUeT4HKy.

14. 1luxn ¢ mpexycioBUEM U NTOCTYCIOBHUEM.
15. O6paboTka MacCHBOB.

16. Bpixon u3 nukia.

17. TloHsATHE NOAIPOrpPaMMBI.

18. Ilepenaua u BO3BparT napameTpoB.

19. JlokanbHble U TI00ANbHBIE IEPEMEHHBIE.
20. Pexypcus.

21. BBoxa ¥ BLIBOJ JaHHEBIX.

22. Cpena pa3paboTKH.

23. Cuctemsl ynpaBieHHUs KOJIOM.

24. Mopynu.

25. Cnucku.

26. Koprexu.

27. CnoBapu.

28. IIpeobpa3oBaHue CTPYKTYp JAHHBIX.

29. Cpe3sbl.

30. [Muknuueckast 06paboTKa CIUCKA.

31. T'enepatop cnucka.

32. IloHaTue 0ObEKTHO-OPUEHTUPOBAHHOI'O MPOTrPAMMHUPOBAHHSL.
33. Kiacc. OObexT.

34. Wukancynsuus, HaciaenoBaHue u noaumopdusm B Python.
35. bubnuoreka Pandas, ananus u 00paboTKa NaHHBIX.
36. Busyanumzanus B matplotlib u seaborn.

o =N

3auemnoe 3adanue 6K1OYAem 08a 60NPOCA — OO0UH MEOPEMUYECKUNl 60NPOC U O0OHO
NPAKMUKO-OPUEHMUPOBGAHHOE 3a0aHUe U3 YUC/IA NPUBEOCHHBIX HUCE 1a00PAMOPHBIX 3A0aAHUIL.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3auTeHO») — M3JIOKEHHBIH MaTepuan (PaKTUYECKU BEPEH, HATMYHE TITyOOKUX
MCYUEPIBIBAIOIINX 3HAHUH B 0OBEME MPOWICHHOM MpOrpaMMbl TUCHMIUIMHBI B COOTBETCTBHUHM C
MOCTaBJICHHBIMHU MPOrPaMMON Kypca LEsIMH M 33/1a4aMy 00y4eHUsl; paBUIIbHbIC, YBEPEHHbIC JICHCTBUS
[0 TPUMEHEHUIO TOJYYEeHHBIX 3HAHUU Ha MpPAaKTUKE, TPAMOTHOE M JIOTMYECKH CTPOMHOE H3JIOKEHUE
MaTepHuaia Ipu OTBETE, YCBOCHHE OCHOBHOW M 3HAKOMCTBO C JOTOJHHUTEIBbHOW JIUTEPaTypoil; HaIuuue
TBEPIBIX M JIOCTAaTOYHO TOJHBIX 3HAaHUH B o0O0BEME MPOWICHHOH MporpamMmbl JUCLUUIUIMHBI B
COOTBETCTBUHU C LEJISIMU O0YUYEHUs, TPAaBUIIbHBIE ACHCTBUS 110 IPUMEHEHHUIO 3HAHUN Ha MPAKTHKE, YETKOE
U3JIOKEHHE MaTepuana, JOIMyCKAaloTCsS OTAEIbHBIE JIOTHYECKHE M CTHJIMCTHYECKHE MOTPEIIHOCTH,
00y4aromuiicsi yCBOMJI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO B paboueil mporpaMme JUCIHILIHHEI;
HAJIMYME TBEPAbIX 3HAHUH B 00BbEMe NPOUIEHHOTO Kypca B COOTBETCTBUM C IENIAIMH OOYy4YECHHS,
U3JI0KEHHE OTBETOB C OTJEJIBHBIMU OIIMOKAaMH, YBEPEHHO MCIPABICHHBIMH TOCJIE JOMOIHUTEIbHBIX
BOIIPOCOB; MPABMWJIbHBIC B I[EJIOM JICHCTBUS 1O IPUMEHEHUIO 3HaHUH Ha MPAKTHKE;

- 0-49 GayoB («HE 3aYTEHO») — OTBETHI HE CBSA3aHBI C BOIPOCAMH, HAJMUME TPYOBIX OMIMOOK B
OTBETE, HEMOHMMAaHHUE CYIIHOCTU H3JIaraéMoro BONpOCa, HEYMEHHE NMPUMEHATh 3HAHUS Ha TPAKTHKE,
HEYBEPEHHOCTb U HETOUYHOCTh OTBETOB Ha JIOTIOJIHUTEIbHBIC U HABOJISIINE BOTIPOCHL.



Tecr
1. CtpykTypHupoBaHue IporpaMmsl B si3bike Python ocymectBusercs
a. C momoIrkko onepaTopHbIX CKOOOK begin ... end
b. C nomobio 3HaKOB { }
c. C momo1uipro OTCTYyIIOB
d. C nmomoisro TaOIuIl
2. B pesynbrare BeimoaHeHHs koaa [x**2 for X in range(5)] Oyner co3naH:
a. Cnucok kBazparoB uucen ot 0 10 4
b. Koprex
c. Bo3uukzer ommoka
d. ®ynkus uHTEpBaIA
3. B s3bixe Python ¢yHkims moxeT ObITh MepeiaHa B KauecTBe MapaMeTpa Apyroi GyHKIUN
a. Tonbko B Buae lambda-BeipaxeHus
b. [a Moxer
c. Her ne moxer
d. ®ynxkmwuii B Python He cymectByer
4. lluknuyeckue anropuTMbl peanusytorcs B Python ¢ momoripio KoHCTpYKIMi
a. if ... elif ... else
b. def
c. define ...
d. for...in...uwhile...
5. bubnuoreka Seaborn npeaHa3HaueHa s
a. OOpaboTKU TAOIUYHBIX TAHHBIX
b. Busyanuzanuum 1aHHBIX
c. Web-pa3pabotku
d. PaGotsl ¢ cucteMHBIMU QaiinamMmu
6. Koncrpyxkuwii if ... elif ... else mpennasnauena B Python mmst peanuzanumn
a. [lMkIM4ecKux aJropuTMOB
b. BerBsmmxcs anropuTMoB
C. JIMHEWHBIX AJITOPUTMOB
d. AHaIMTHYECKHX aJTOPUTMOB
7. Boipaxenue ‘[IPUBET’[::-1] Bbimact
a. IIPUBET

b. T
c. IIPUBE
d. TEBUPII
8. Beemen cmoBapy d = {‘Poctop’:’P®’, ‘lIlapmx':’®panuus’}. UToObl MNOMYyYUTH CTpaHy, TIe
pacrnionaraercst [Taprx HyKHO HCIIOJIb30BaTh:
a. d[‘apwmx’]
b. TTapmx[0]
c. d[1]

d. find(‘ITapux’, d)

9. bubnmmoreka Python, mo3Bomsromas 3¢p¢pexkTuBHO 00pabaThiBaTh M aHATU3UPOBATH JaHHBIC B
TabaruHON hopme
a. MatPlotLib

b. SeaBorn
c. Math
d. Pandas

10. Pexypcus ato
a. TpHUeM, IPU KOTOPOM (YHKIUS BBI3BIBACT caMy ceOst
b. crHenmanbHBIN TUI TAHHBIX
C. BapUaHT MaccHuBa
d. xomanpaa BbIBOJA MH(OpMAIHH



Kpumepuu oyenusanus:

Jnis omHOTO OOyHUatomerocs: (hopMupyerTcst Bapuant, conepskaniuii 10 Bormpocos.
17-20 6annoB — tect npoitaeH Ha 85-100 %;

7-16 6annoB — Tect npoiaeH Ha 35-84 %;

0-6 GayIoB — TECT MpoiiieH Ha MeHee, YeM 35 %.

Makcumanvnoe konuvecmeo 6annoe 3a mecm — 20.

JlabopaTopHble 3agaHus
JlaGopatopHoe 3ananue 1.1. AITOpUTMBI U CTPYKTYPBI JaHHBIX.
ITonstue anroput™ma, nporpammsl. Ilepemennsle. Tunbsl nanneix. Ctpoku. Maccubl. BBon u

BBIBO/I. HpI/IMeHeHI/IC AITOPUTMHUYCCKOI'0 MBIIIIJICHUA K PCIICHUIO 3a1a4.

Ilenp: 03HAKOMHUTBCA C NEPEMEHHBIMH, TUIIAMU U CTPYKTYpaMH JaHHBIX, [TOJYYUTb YMEHUS IS

BBIITOJIHCHU A HaﬂbHeﬁMHX HaGOpaTOpHBIX 3aHaHHﬁ, HU3YUUTh NPUCMBI BBOJla U BbIBOJIA.

SagaHus:

3amanue BrinonHgeTcs B Colab mim aHaaorn4uoi cucreMe
Hcnonp3yiiTe MpeanoxKeHHbIH Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAaHHOU TeMe.

2. BeimonHuTE 33]aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BBIBOBI.

JlaGopatopHroe 3ananue 1.2. JInHelHbIe M BETBALIHECS AITOPUTMBI.
JIunelinble anroput™sel. BetBienus. YcinoBus.
Ilenb: O3HAKOMUTHCA C JIMHEHHBIMM M BETBAIIMMUCS AITOPUTMAMH, MOIYYUTb YMEHHS UL

BBIMIOJIHEHUS JTAJIbHEHIINX Ja00paTOpHBIX 3aaHUi, W3YYHUTh NMPHUEMbl MPUMEHEHHs alrOPUTMOB IS
pa3IMYHBIX 3a/1a4.

3agaHus:

3ananue BrinonHgeTcs B Colab mim anaaornyuoi cucreMe
Hcnonp3yiiTe MpeanoxKeHHbIH Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAaHHOU TeMe.

2. BeimonHuTE 33]aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BBIBOBI.

Jlaboparoproe 3aganue 1.3. [luknnueckue anropuTMBl.
Huknunueckue anroputMbl. Buasl mukinoB. ukn nmo komnexkuuu. Lukn no cuerumky. Lluki c

npeaycioBueM u nocrycioBueM. OOpaboTka MaccuBOB. Brixos u3 mukia.

I_ICJ'II:Z O3HAKOMHUTBCA C LNUKIMYCCKUMU aAJITOPUTMAMH, IMOJIYYHUTH YMCHUSA [JId BbIIIOJIHCHHA

JaTbHEUITNX JIaOOPAaTOPHBIX 3aJaHUW, M3YYUTh MPHEMbl MPUMEHEHHS AJITOPHUTMOB [UIS Pa3IUYHBIX

3ajad.

SagaHus:

3amanue BrinonHgeTcs B Colab mim aHaaorn4uoi cucreMe
Vcnonb3yiiTe MpeanoxKeHHbI Habop JaHHBIX.

1. OTkpoiiTe GJIIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeimonHuTe 33]aHKE 110 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BBIBOBI.

JlaGopatopHroe 3ananue 1.4. DyHKINUU U pEKYPCUBHBIE aJTOPUTMBI.
[Tonatue mnoxmporpammbl. Ilepemaya u Bo3Bpar mapamerpoB. JlokanmpHble W TJI00aTIBHBIE

nepeMeHHble. Pexkypcusi.

Llenb: 03HAKOMUTHCS C (YHKUUSMH M PEKYPCHBHBIMH aJITOPUTMAMHU, TOJTYYUTh YMEHUS IS

BBIMIOJIHEHUST JTAIbHEHIINX J1a00OpaTOpHBIX 3aJaHui, H3Y4YHTh TNPUEMbl TNPUMEHEHHS (YHKIHA U
QITOPUTMOB IS Pa3JIMYHbIX 3aJa4.

3agaHus:
3amanue BrinonHgeTcs B Colab mim anaaornauoi cucreMe



Hcnonb3yliTe mpeioKeHHbIH HAO0Op TaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinosHuTE 3a/1aHKE 10 aJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BHIBOJBI.

JlaGoparopHnoe 3ananue 2.1. UHcTpymMeHTapuii pa3paboTku Ha si3pike Python.

BBox u BwIBox nanHbIX. Cpena paspaborku. Cucrtembl ympasieHus komoMm. Moaymu. Math,
NumPy.

Lenb: 03HAKOMUTBCS C HHCTPYMEHTaMH pa3paboTKH nmporpaMm Ha Python, momyunts ymenus amns
BBIMIOJIHEHUS JAlIbHEHIINX JTAaOOpAaTOPHBIX 3aJaHUN, H3YyYHTh MpHEeMbl paboThl ¢ OMOIMOTEKaMU U
cpeaaMu pa3paboTKH.

3agaHus:

3ananue BrinonHgeTcs B Colab mim aHaaIorn4Hoi cucreMe

Vcnonp3yiiTe MpeanoxKeHHbIH Habop JaHHBIX.

1. OTKpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinosHuTE 3a/1aHKE 10 aJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJBI.

JlaGopatopHoe 3ananue 2.2. Pabora co crpykrypamu naHusix Python.

Croucku. Koprexu. Cnosapu. IIpeoOpasoBanue nanHHbiX. Cpespl. Lluknmmnueckas o6paboTka
crniicka. ['enepaTtop crucka.

Lenb: 03HAKOMHTBCS C U3MEHSEMBIMU U HEM3MEHIEMBIMH CTPYKTYypaMH JaHHBIX B si3bike Python,
MOJYYUTh YMEHUS Ul BBIOJHEHUS JaJbHEUIINX Ja00paTOPHBIX 3a/laHUM, U3yUYUTh MPUEMBI pabOTHI CO
CTPYKTYpaMH JaHHBIX.

3agaHus:

3amanue BrinonHgeTcs B Colab mim aHaaIorn4Hoi cucreMe

Vcnonp3yiiTe MpeanoxKeHHbIH Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinosnHuTE 3a/1aHKE 10 aJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJBI.

JlaGopatopHoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOIO IPOTPAMMHUPOBAHUS B
Python.

[Tonatne 00BEKTHO-OPUEHTHPOBAHHOTO NporpamMmupoBanus. Kiacc. OObexT. MHKancynsius,
HaclneoBaHue u noaumopdusm B Python.

Lenb: 03HAKOMUTBCSA C DJIEMEHTaMU 00BEKTHO-OPUEHTHPOBAHHOTO TPOTPAMMHUPOBAHUS Ha SI3bIKE
Python, momyunTh yMeHHMS HamucaHUS OOBEKTHO-OPHMEHTHUPOBAHHBIX MPOTPaMM, H3YYHTb HPUEMBI
paboThI ¢ KlTaccaMu 1 0OBEKTaMHU.

3aganus:

3amanue BrinonHgeTcs B Colab mim aHaaIornaHoi cucreMe

Hcnonb3yiiTe mpeioKeHHbIH HAOOp TaHHBIX.

1. OTKpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinosHuTE 3a/1aHKE 10 aJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJBI.

JlaGoparopHnoe 3ananue 2.4. Python ans pemieHust aHaTUTHYECKUX 3a/1a4.

bubmuoreka Pandas, ananus u o0paboTka nanHbix. Busyanusanus B matplotlib u seaborn.

Lenb: o3HakOMHUTBCS ¢ OubIMOTEKaMu B si3bike Python, momyunts ymenus o6paboTku, aHanusza u
BU3YQJIN3aLUH TaHHBIX, U3yYUTh IPUEMBI pabOTHI ¢ OMOIMOTEKaMU.

3agaHus:

3ananue BrinonHgeTcs B Colab mim anaaoruasoi cucreMe

Hcnonb3yiiTe mpeioKeHHbIH HA00Op TaHHBIX.

1. OTkpoiiTe GJIOKHOT C MPUMEPOM I10 TAHHOU TeMe.

2. BeinosiHuTE 3a/1aHKE 10 aJTOPUTMY, YKa3aHHOMY B OJIOKHOTE.



3. Cuenaiite BHIBOIBI.

Kpumepuu oyenusarnus (015 kaxcoo2o 3a0anus):

9-10 OamnmoB — 3ajJaHME pELICHO B TOJHOM OO0BEME, CaMOCTOSTENIbHO BBHIOpAaHBI BEpHBIC
MHCTPYMEHTAJIbHBIE METO/bl U OMOIMOTEKH, COCTaBJIEH KOPPEKTHBIM MPOTPaMMHBIA KOJI, BBIIOJHEHUE
KO/1a MPOMU30IIII0 6e3 OMMOOK U MOTYYEH 3a/laHHbII pe3ysbTaT, 0T4eT 0(hOpMIIEH BEPHO U IPEIOCTaBIICH
Ha TIPOBEPKY B YCTAHOBJICHHBIH CpOK, OOyyaromMHCs BEPHO OTBEYAeT Ha BOIPOCHl MO 33JaHUIO,
JEMOHCTPHUPYET HAIMYKE TITyOOKHUX MCUEPIBIBAIOIINX / TBEPABIX U IOCTATOYHO MOJIHBIX 3HAHUM;

5-8 OammoB — 3aJaHHe pEUICHO B IMOJHOM oO0beMe ¢ HeOONBIIMMU TOTPEIIHOCTSIMH,
CaMOCTOSITENIbHO BBIOpPAaHBI BEPHbIE MHCTPYMEHTAJIbHBIE METObI M OMOINOTEKH, COCTABIEH KOPPEKTHBIM
MPOrPaMMHBII KO/, BBIITOJHEHHE KOJa MPOU30NUI0 0e3 OMMOOK U MOMYyYeH 3aJaHHBIA pe3ysbTar, OT4eT
oopMieH BepHO M TMPENOCTaBICH Ha MPOBEPKY B YCTAaHOBJICHHBIH CPOK MIM C JOIMYCTHMBIM
OIO37aHueM, OOydJaloluiics OTBEYaeT Ha BONPOCHI IO 33JaHUI0 BEPHO, HO C OTACIHHBIMHU
MOTPEUTHOCTSIMU U OIIMOKaMH, YBEPEHHO HCIIPABICHHBIMH I1OCIIE IOTIOJHUTENBHBIX BOIPOCOB;

2-4 Ganna — 3aJJaHUE PELICHO YaCTUYHO, YACTUYHO BHIOPAHBI BEPHBIE HHCTPYMEHTAIBHBIE METO/IbI
U TpUEMBl pEUICHHUs, TPEACTABICH HE3aBEPUICHHBIM WM COJEpXalluid HEKOTOpbIE OIIMOKH
MPOrPaMMHBIN KOJ, OTYeT O(OpPMIIEH YaCTHYHO BEPHO M IMPEIOCTaBJIECH Ha MPOBEPKY C JOMYCTUMBIM
OIO37[aHNEM, OOYYAIOLIUIICS OTBEYaeT Ha BONPOCHI MO 33JaHHUI0O YAaCTHUYHO BEPHO, JIEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOMIOJIHUTEIbHBIE U HABOSAIINE BOIIPOCHI;

0-1 GamioB — 3a7aHUE HE PELICHO WM PEUICHO YAaCTMYHO, YaCTHYHO BHIOPAHBI HEOOXOIMMBIE
MHCTPYMEHTAJIbHBIE METOJbl M MPHUEMbI pPelIeHUs, TPOrPaMMHBIA KOJl HE MPEJCTaBICH WA COACPIKUT
rpyObie omuOKy, OTYeT He 0POPMIICH, OTYET HE CAaH Ha MPOBEPKY B JOIYCTUMBIH CPOK, 00yUaromuics
OTBEYAET Ha BOMPOCHI 110 33/IaHUI0 HE BEPHO.

Maxcumanvnoe xKoauuecmeo 6annoe 3a nadopamophvie 3a0anua — 80 (8 3adanuin no 10
oannoe).

3. Metoauyeckue MaTepuaJbl, onpene/siione NpoueAypbl ONeHUBAHUA 3HAHUH, YMEHHI,
HABBIKOB M (HJIM) ONBITA IeSITeIbHOCTH, XapAKTePU3YIOIIMX 3Tanbl JOPMUPOBAHUS KOMIIETEHIN I

[Tporeypsl OLIEHUBAHUS BKIIIOYAIOT B ¢€0s TEKYIIUI KOHTPOJIb ¥ IPOMEKYTOUHYIO aTTECTALIHUIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA C HCIIOJIB30BAHUEM OLIEHOYHBIX CPEACTB,
IIPE/ICTABJICHHBIX B II. 2 TAHHOI'O NMPUWJIOKEHUs. Pe3yapTaThl TEKYIIETr0 KOHTPOJISA JOBOIATCS 10 CBEIACHHUS
CTYJIEHTOB JI0 IIPOMEXYTOYHOM aTTECTALNM.

IIpoMe:kyTOUHAs1 aTTECTALMSA IPOBOIUTCS B (hopMme 3aueTa.

3aueT NpOBOAMTCA IO PACIUCAHUIO IPOMEXYTOUHOH arrectauuu. KoyinyecTBO BOIIPOCOB B
3aUETHOM 33JaHUU — 2 (OJMH TEOPETHUYECKUM BOIPOC U OJHO IPAKTHUKO-OPUEHTHUPOBAHHOE 3a/1aHUE).
PesynpTaTel arrecTanuM 3aHOCATCS B BEIOMOCTh M 3aU€THYIO KHWXKKY cryieHTa. CTylneHThl, He
IPOIIEIINE MPOMEKYTOUHYIO aTTEeCTallMi0 MO TpaduKy, TODKHBI JUKBUAMPOBATH 3a/I0JKEHHOCTH B
YCTaHOBJICHHOM IIOPSIKE.



[Tpunoxenue 2

METOAUYECKHUE YKA3AHUSA 110 OCBOEHUIO JUCIUITJIMHBI

VY4eOHBIM IJIAaHOM MPETyCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xone nmabopaTOpHBIX 3aHATHHA YIIayONISIOTCS M 3aKpEIUISIOTCS 3HAHWUS CTYJICHTOB IO PSay
BOIPOCOB, Pa3BUBAIOTCS] HABBIKU MPAKTHUECKON PaOOTHI.

[Tpu moaroToBKe K 1a00PaTOPHBIM 3aHATUSAM KaXKAbIH CTYIEHT JOJDKEH:

— U3Y4YUTh PEKOMEH/I0BAaHHYIO Y4eOHYIO JTUTEpaTypy;

— MOATOTOBUTH OTBETHI HA BCE BOMPOCHI [0 U3y4aeMON TEME.

B mnpomecce moarotoBku K JaOOpaTOPHBIM 3aHSATHSM CTYJEHTBI MOTYT BOCIOJIBb30BaThCS
KOHCYJIbTAIIUSIMU TIPETIO1aBaTEIs.

Bomnpocsl, He paccMOTpeHHbIE Ha JIAOOPATOPHBIX 3aHATHX, JTOJDKHBI OBITh M3YUYEHBI CTYJCHTAMHU
B XOJIe CaMOCTOATENbHOM paboTel. KOHTposb camocTosITeIbHON paboThl CTYIACHTOB OCYILECTBIISECTCS B
XO€ 3aHATHUH TIOCPEACTBOM TECTHPOBAHUS M BBHINOJHEHUS JA0OpaTOpHBIX 3ajaHuil. B xone
CaMOCTOSITENIFHOW pabOThl KaXIbIH CTYJEHT O00s3aH NpPOYUTATh OCHOBHYIO M II0 BO3MOKHOCTH
JONOJHUTENIBHYIO JUTEpaTypy IO HU3y4yaeMOH TeMme, BBIJACTUTHh HEMOHSATHbIE TEPMHUHBI, HAWTH HX
3HA4YCHUE B SHIUKIIONEANYECKUX CIOBAPSIX.

CTyaeHT JOoKeH TOTOBUTHCS K MPEACTOSIIEMY Ja00paTOPHOMY 3aHSATHIO 110 BCeM 0003HaUECHHBIM
B paboyeii mporpamMme JUCHUIUIMHBI BOIPOCAM.

JIsi TOATOTOBKM K 3aHSATHUSAM, TEKYIIEMY KOHTPOJIO M NMPOMEXKYTOYHOM aTTECTallUd CTYIEHTHI
MOTYT BOCIIOJIb30BAThCSI AJIEKTPOHHO-OMOIMOTEUHBIMH cUcTeMaMH. Taxke oOydaromuecss MOryT B3STh
Ha JIOM HEOOXOUMYIO JIUTEPATypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH UM BOCHOIb30BATHCS
YUTATBHBIMU 3aJIaMU.
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