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1. HEJIX OCBOEHUA TUCHUTITITUHBI

1.1 {ITomyueHne TpencTaBIeHHMS 00 AITOPUTMH3ANMK W [POTPaMMHPOBAaHMM Ha s3bIke Python g pemenwms
po¢ecCHOHATBHBIX 3a1ad.

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:

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

YMeTh:

CTPOMTH AITOPUTMBI AJIs pellIeHUs MPUKIIaIHbIX 3a1a4 (cooTHeceHo ¢ nuaukaropom OIIK-5.2)
UCIIONB30BaTh MH()OPMAIMOHHBIE TEXHOJIOTUM 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

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. OITK-5 JI1.1, JI1.2, JI1.3,
1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 4 OTK- 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.
. JI1.1, JI1.2, JI1.3,
Jluneitnple  anmroputrmbel.  BerBiaenus.  YcinoBus.  BreinonHenue OIIK-5,
1.2 o 6 4 J12.1,J12.2,J12.3,
J1abOPaTOPHBIX 3alaHui ¢ ucmoib3oBanueM Python, Jupyter Notebook OIIK-6
2.4
i Colab. / JIa6 /
Jlaboparophnas padota 1.3. L{ukiamueckie aropruTMBL.
Huknuyeckue anroput™bl. Bunael uukios. Lukn no komtekunu. Ly JI1.1, J11.2, JI1.3,
OIIK-5,
1.3 |mo cuerunky. I{ukn ¢ mpemycimoBueM u moctycioBueM. OOpadoTka 6 4 JI2.1,J12.2, J12.3,
o OIIK-6
MaccuBOB. BrIxom w3 mukia. BeimonHeHwe 1abOpaToOpHBIX 3amaHUi C 2.4
ucnosub3oBanueM Python, Jupyter Notebook mu Colab. / JIa6 /
Jlaboparopnas padota 1.4. yHKIUHN U PEKYPCUBHBIE AITOPUTMBI.
[TonsitTne momnporpammel. Ilepemaya W BO3Bpar  mapameTpoB. OITK-5 JIT.1,J11.2, J11.3,
1.4 |JlokanpHBle ¥ TnoOOaTbHBIC TEepeMeHHBIE. Pekypcusa. BrimomHeHue 6 4 OITK- 6’ JI2.1,J12.2, JI2.3,
nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 2.4
i Colab. / JIab /
Tema. ba3bl JaHHBIX. OITK-5 JI1.1, JI1.2, JI1.3,
1.5 |[Tunser 0a3 manaeix. Tumbl gaHHBIX B Oasax ma”HHbBIX. CBa3u B Oasax 6 38 i JI2.1,J12.2, JI2.3,
OIIK-6
naHHBIX. TexHoorkst 00padoTKH MaHHBIX B 0a3ax gaHHbIX. / Cp / J12.4
Pa3gen 2. OcHoBBI porpaMMupoBanus Ha si3bike Python
Ne HaumenoBanue Tembl / Bujg 3anstus Cemectp Yacos Kommeren- Jlutepartypa
/ Kype M
JlaboparopHas pabota 2.1. WMHCTpyMeHTapuil pa3pabOTKH Ha S3BIKE
Python. OIK-5 JI1.1, J11.2, JI1.3,
2.1 |BBox u BeBox gaHHBIX. Cpena paszpaboTku. CHCTEMBI yIpaBlICHHS 6 4 OITK- 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. IlpeoOpazoBanme naHHBIX. Cpessl. OITK-5 JI1.1, JI1.2, JI1.3,
2.2 |Huknuueckas oOpaboTka cmucka. I'eHepatop chucka. BrimonHenue 6 4 ’ J12.1,J12.2,J12.3,
N OIIK-6
J1abOPaTOPHBIX 3alaHuil ¢ ucmojb3oBanueM Python, Jupyter Notebook J12.4
i Colab. / JIa6 /
Jlaboparopras padora 2.3. OCHOBHI OOBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus B Python. 1.1 1.2, 7113
[TonsiTHe OOBEKTHO-OPUEHTHPOBAHHOTO TMporpamMmmHupoBanus. Kiacc. OIIK-5, IS S
2.3 6 4 J12.1,J12.2,J12.3,
O0wext. Mukancynsauus, HacnemoBaHwe u moiauMopdmsMm B Python. OIIK-6 .4
Bemonnenne mabopaTopHBIX 3amaHuil ¢ ucmoib3oBaHWEeM Python, ’
Jupyter Notebook mnu Colab. / JIa6 /
JlaboparopHas pabota 2.4. Python mns pemieHHs aHATUTHYCCKHX
3a1ad. OITK-5 JI1.1, JI1.2, JI1.3,
2.4 |bubmnoreka Pandas, amanm3 u oOpaboTka HNaHHBIX. Busyammsanus B 6 4 ’ J12.1,J12.2, JI2.3,
. . OIIK-6
matplotlib u seaborn. BeImonHeHHe Ta0OPAaTOPHBIX  3amaHUN ¢ J12.4
ncnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
25 Tema. OcHOBBI Web-pa3paboTku. 6 38 OIIK-5, ﬁ;}’ﬁé;’ jgg’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-6 o J'[2. 4’ "
JI1.1, J11.2, JI1.3,
2.6 | /3auer/ 6 o | OUKS 1 pima2 ma,
OIIK-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
YHuusepcurer x.php?
HHdopMannoHHbIX page=book&id=232996
Texnonoruit (MHTYUT), HEOrpaHUCHHbBIN
2005 JOCTYIT JUTst
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
10.B. yuusepcuret, 95C ACB, HEOTPaHNYEHHbBIH
2014 JIOCTYTI JUISt
3apEerHCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.3 | Jlanposckuii B. B. AnroputMel 00pabOTKH JIaHHEIX: ydeOHOoe nocobue | HoBocHOHUpPCK: https://biblioclub.ru/inde
HoBocubupckuit x.php?
rOCYAapCTBEHHBIN page=book&id=574809
TEXHAYECCKHUIN HEOTPaHUYEHHbIN
yHuBepcuteT, 2018 JOCTYII JIst
3apEruCTPUPOBAHHBIX
T10JIb30Baresnen

5.2. JlonoJHMUTeAbHAS JUTEpATypa

ABTODBI, 3arasue WznarenscTBO, TO1 Konuu-so
JI2.1 |[Xaxaes U. A. [pakTHKyM MO AITOPUTMH3AINHT H Mocksa: HarmoHamsHBII 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
TOJIb30BaTeNe
JI2.2 | Cuniok, B. T, AJNTOpUTMBI ¥ CTPYKTYPHI JaHHBIX: J1aboparopHbelii | Benropoa: benropoackuit https://www.iprbooksho
Psizanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue roCyIapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKUit HEOTPaHMICHHBIH
yHHUBepcuTeT uM. B.I. AOCTYI At

IIyxoea, 95C ACB, 2013 3apErucTpUPOBAHHBIX
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 AITOPUTMBI: 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 HeoOXOAUMOCTH IO 3aiBICHHIO OOYYAIOIIErocsl C OrPaHHMYCHHBIMH BO3MOXHOCTSIMU 370pPOBbS yueOHO-METOAUUYECKHE
MaTrepualbl MpPeOCTaBISIOTCS B (pOpMax, amanTHPOBAaHHBIX K OTPaHHMUYCHHAM 370pOBbsS M BocupusaTHs uHMopmarmu. s mmm c
HapyImIeHNUSIMA 3peHHs: B (opMme 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 Ui BceX BUIOB paboOT, MPEIyCMOTPEHHBIX yYeOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOAMMOI cHennann3HpOBaHHOH
y4ueOHOI MeOeNbI0 U TEXHHYECKUMH CPEICTBaMU 00ydeHNS:

- CTOJIBI, CTYJIBS;

- IEPCOHAITBHBIA KOMITBIOTEP / HOYTOYK (TIEPEHOCHOI);

- IPOEKTOP;

- 9KpaH / UHTEepaKTUBHAS JT0CKa.

JlaboparopHble 3aHATHS HPOBOAATCS B KOMIBIOTEPHBIX Kiaccax, paboyne MecTa B KOTOPBIX 00OpPYJOBaHBI HEOOXOANMBIMH
JIMLIEH3HOHHBIMY W/WJIM CBOOOTHO PacIpoCTPaHIEMBIMH IIPOTPaMMHBIMH CPEJICTBAMH M BBIXOJIOM 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/JI OLIEHOYHBIX CPEJICTB

Mpunoxenne 1

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

1.1. IToka3arenu u K

PUTEPUH OIICHUBAHUS KOMIICTCHITHI:

3VH, cocraBisromnme
KOMIIETEHIMIO

ITokazarenmu
OLICHMBAHMS

Kpurepun
OIICHUBAHHS

Cpenctsa
OLICHUBAHHS

OIIK-5: CrtocobeH UCIoJIb30BaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE TEXHOJIOTHH B TPOTPaMMHBIE CPEACTBA MPH PEIICHUN
nmpodeccnoHaBLHBIX 3a1ad.

3HaTh: aNTOpPUTMBI OOpPaOOTKW | 3HAET TIOHATHS  AJITOPUTM, | TIOJHOTA W cojepxatenbHocTh | T — Tect (1-5), 3 —
JTAaHHBIX porpamma, HepeMeHHbIe, | OTBETa BOIpockl K 3adery (1-
THUIIbI JAHHBIX YMEHUE IPUBOJUTH IPUMEPBI 20)

YMeTb: CTpPOMTH aITOPUTMBI | CTPOUT JMHEHHBIC | MOJHOTa M cojaepxarensHocTh | JI3 — maGoparopHbie
JUIL  PCIICHHWS MPHUKIAIHBIX | AJITOPUTMBI, UKIMYCCKUE | OTBETa 3anmanus (3amanus 1.1-
3amau aJTOPUTMBI YMEHHUE MPUBOJUTH IPUMEPHI 1.4)

yMeHHe CaMOCTOSTEILHO

HAXOJTUTh peneHne

MIOCTABIICHHBIX 33724
BianeTs: MIPAKTHYECKUMHU | pa3padaTbIBacT MOJIHOTA W COJiepKaTeNbHOCTh | JI3 — maboparopHbie
HaBBIKAaMU OOPaOOTKH IAHHBIX | IOATIPOTPAaMMEBI, HCIIONB3YeT | OTBETa 3amanus (3amanms 1.1-
TUTs peneHns 3a/1a4 | JJIOKAIbHBIE W  TJIOOambHBIE | YMEHHE IPHUBOIUTH TPUMEPHI 1.4)
npodeccnoHaIbHOM MepeMeHHEIE, PEKYPCHIO yMEHHE CaMOCTOSATEIIEHO
JIeSITeTbHOCTH HaXOJTUTh pereHne

IOCTaBJICHHBIX 3aJda4

OIIK-6: CrtocoOeH MoHUMATh MPUHITUITE pa0OTHI COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH U

peuIcHUs 3a1a4 HpO(i)eCCHOHaHLHOﬁ JACATCIBbHOCTHU

HCII0JIB30BaTh UX IJIsA

3HaTh: OCHOBBI | 3HA€T TIOHATUS OOBEKTHO- | MOJHOTa M copaepxaresbHocTh | T — tect (6-10), 3 —
HpOrpaMMHUPOBAHUS OpPUEHTHPOBAHHOT'O OTBETa BOIIPOCHI K 3auery (21-

POrpaMMHPOBaHUS yMEHHE IPUBOANTH NPUMEPHI 36)
YMmers: UCIIONIb30BaTh | MCHOJIb3YeT cpeny | moiaHoTa M coxepxarenbHocTh | JI3 — maGoparopHbie
MH(OpPMALMOHHbIE TEXHOJIOTHHU | pa3paboTKy, cUcTeMy | OTBETa 3aganus (3amanus 2.1-
JUIsL pemeHus 3aja4y | ynpasJeHUs KOJOM yYMEHHE TPUBOANUTD PUMEPHI 2.4)
npodeccnoHaIbHOM yMEHHE CaMOCTOSATEIIEHO
JeSITeTFHOCTH HaXOJTUTh pereHne

MIOCTABJICHHBIX 33724

Bnanmets: MPaKTUYECKUMHU | BBIIOJHSIET aHan3 W | TIOJMHOTa W coxepkatenbHOCTh | JI3 — mabGoparopHbie
HaBBIKAMHU TPOTPAMMHUPOBaHUS | 00paboOTKy JTAHHBIX, X | oTBeTa 3amanus (3amaHus 2.1-
mpu pelieHnn 3a/a4 | BU3YaJH3aIHIO yYMEHUE MMPUBOJIUTH IPAMEPHI 2.4)
npodeccnoHaIbHOM yMEHHE CaMOCTOSATEIIEHO
JIeITeIbHOCTH HaxOJHTh penieHne

NOCTaBJICHHBIX 3aJa4

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

2. TumoBble KOHTPOJbHbIE 3aJaHUSl WJIM HMHble MATepUAJIbl, HeOOXOAUMbIe /ISl OLEHKH
3HAHUIA, YMEHUI, HABBIKOB U (WJIHM) ONbITA 1eSITeIbHOCTH, XapAKTEPU3YIOIINX 3Tanbl (JOPMUPOBAHUS
KOMIIETEHIUIl B MpoLecce 0CBOEHUsI 00pa30BaTeIbHOM POrpaMMbl

IlepemenHsble.
Tumne! aHHBIX.
Ctpoku.

P

Bomnpocs! k 3a4ery

[TonATHE anropuT™Ma, IPOrpaMmsl.




MaccuBsl.

BBoa u BBIBOI.

JIvHeitHbIe aNTrOpUTMBI.

BerBnenus.

9. VYcnosus.

10. Iluknuueckue anropuTMBI.

11. Bunpl HUKIOB.

12. HuKII MO KOJICKIUH.

13. Iluki no cyeTyuky.

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

16. Bpixon n3 nukIia.

17. IloHATHEe NOAIPOrpaMMBI.

18. Tlepemada u BO3BpaT mapameTpoB.

19. JlokanbHble 1 T7100aNbHBIE IEPEMEHHEIE.
20. Pekypcus.

21. BBoxa ¥ BLIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucremsl ynpaBiIeHHUs KOJIOM.

24. Monynu.

25. Croucku.

26. Koprexu.

27. CnoBapu.

28. IIpeobpazoBaHue CTPYKTYp IaHHBIX.

29. Cpe3bl.

30. [Muxmmueckas oOpabOTKa CIHCKA.

31. I'eneparop cnucka.

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

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

O N

3auemnoe 3adanue GKIWUAem 08a 60NPOCA — OO0UH MEOPEMUUECKUNl 60NPOC U O0OHO
NPAKMUKO-OpUEHMUPOSAHHOE 3a0aHUe U3 YUC1a NPUBEOCHHBIX HUIICE 1A00PAMOPHBIX 3A0AHUL.

Kpumepuu oyenusanus:

- 50-100 6amnoB («3a4TE€HO») — U3JIOKEHHBIN Marepuan (aKTHYECKH BEPEH, HAIUUUE TITYOOKHX
UCUEPIIBIBAIOIINX 3HAaHUM B 00beMe MPONWACHHOM NpOrpaMMbl AMCLUUIUIMHBI B COOTBETCTBHH C
MIOCTaBJICHHBIMHU MTPOTPaAMMOI Kypca LEeIsIMU U 3a1ad4aMi 00Y4EHUsT; IPaBIIIbHbIC, YBEPEHHBIC JICHCTBUS
10 NPUMEHEHMIO ITIOJYYCHHBIX 3HAHUU Ha IPAKTHKE, TPAMOTHOE U JIOTMYECKU CTPOMHOE M3JI0KEHUE
Marepuaja Mpu OTBETE, YCBOCHHWE OCHOBHON M 3HAKOMCTBO C JIOTIOJIHUTEIBHOW JIUTEPATYpPOil; HATHMUUE
TBCPABIX W JOCTATOYHO ITOJIHBIX 3HAaHUU B O6’beMe HpOﬁHeHHOﬁ nporpamMmbl  JUCHUIIIIMHBI B
COOTBETCTBUH C IEIISIMU O0YYCHHUS, TIPABIIIBHBIC ACHCTBUS 110 IPUMEHEHHUIO 3HAHHUIA Ha MPAKTHKE, YETKOE
H3JI0OKCHUC MaTcpuaja, MOOMYCKATCAd OTACIBHBIC JIOTMYCCKHUEC W CTUIMCTUYCCKHUC TMMOrpCIIHOCTH,
00yJaromuicsl yCBOWJI OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBaHHYIO B paboueii mporpamMMe TUCIHILTHHBI;
HaJIMYMe TBEPIBIX 3HAHUM B 00bEME MPOHAEHHOrO0 Kypca B COOTBETCTBHHM C LEISIMH OOyYeHus,
U3JI0KCHUE OTBETOB C OTICIBHBIMU OIIMOKAaMH, YBEPEHHO HCIPABICHHBIMH TIOCIE JOTOTHHUTEIBHBIX
BOITPOCOB; NPAaBUJIBHBIC B LICJIOM HeﬁCTBHH Mo ITpUMCHCHUIO 3HAHUU Ha IMPAKTHUKCE;

- 0-49 GannoB («HE 3a4TEHO») — OTBETHl HE CBSI3aHBI C BOMPOCAMH, HAJTUYHE TPYOBIX OMMOOK B
OTBCTC, HCIOHUMAHUC CYIIHOCTU H3JIaracMoro BOIIPpOCd, HCYMCHUC MNMPHUMCHATH 3HAHHWA Ha IPAKTHKC,
HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JIOMTOJHUTEIBHBIC U HABOSIIINE BOITPOCHI.



Tecr

. CtpykTypupoBaHue mporpamMmsl B si3bike Python ocymecTisiercs

a. C momoIpio onepaTopHbIX ckoOok begin ... end

b. C nmomoIkko 3HaKOB { }

¢. C nomoipio OTCTYIIOB

d. C momoribio TadImnIL

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

b. Koprex

c. Boznukner omuoOka

d. ®yskus uHTEpBaTa

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

b. Ja moxer

c. Her He moxer

d. ®ynkmuit B Python He cymecTByer

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

b. def

c. define...

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

. bubmoreka Seaborn npegHazHaueHa st

a. OOpaboTKM TaOIHYHBIX JAHHBIX

b. Busyanuzamnuu g1aHHBIX

c. Web-pa3paboTku

d. Pabortsl c cucremMHbIME (aitnamu

. Koncrpykuuii if ... elif ... else mpenqnasznauena B Python nist peanuzanumn
a. [uknnyeckux aaropurMoB

b. BeTBsmuxcs anropuTMoB

c. JIMHEWHBIX aJrOPUTMOB

d. AHaTUTHYECKHX aJTOPUTMOB

. Beipaxxenue ‘[IPUBET’[::-1] Beimact

a. NIPUBET

b. T
c. ITIPUBE
d. TEBUPII
. Beegen cnoBapp d = {‘Pocrop’:’P®’, ‘[lapwx':’®panuus’}. UroObl MNONYy4yUTH CTpaHy, TJe
pacnionaraercst [laprk Hy>KHO HUCIIOJIB30BATh!
a. d[‘Tapmx’]
b. Tlapmwx[0]

c. d[l]

d. find(‘[Tapux’, d)

. bubnmuorexka Python, mnozBomsomas 3¢¢dexkTuBHO 00pabaTbiBaTh M aHATU3UPOBATH JaHHBIE B
TabnuaHOU (hopme

a. MatPlotLib

b. SeaBorn
c. Math
d. Pandas

10. Pexypcus 3to

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

BapHUaHT MacCHBa

KOMaH/1a BEIBOJIa WH(MOpMAIUU

ac o



Kpumepuu oyenusanus:

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

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

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

Maxkcumanvnoe konuuecmeo 6annoe 3a mecm — 20.

JlabGopaTropHble 3a1aHusA
Jlaboparoproe 3ananue 1.1. ATTOPUTMBI 1 CTPYKTYPBI JaHHBIX.
[Tonsatue anropurma, nporpammsl. Ilepemennsle. Tunsl nannbix. Ctpoxku. Maccusbl. BBon u

BBIBO/I. HpI/IMeHeHI/Ie AJITOPUTMUYCCKOI'O MBIIIJICHUA K PCIHICHUIO 3a1a4.

Ilenp: 03HAKOMUTBCA C NIEPEMEHHBIMM, TUIIAMU U CTPYKTYPAMM AAHHBIX, [TOJYYUTh YMEHUS IS

BBITIOJTHEHU A HaHBHeﬁMHX na60paT0pme BaﬂaHHﬁ, HU3YYUTh NIPUEMBI BBOJa X1 BBIBOJA.

3aganust:

3anganue Beinonasercs B Colab mim aHamornyHoi cucreMme
Hcnonb3yiiTe mpeaioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM T10 JAaHHOU TeME.

2. BeimonHuTe 33aHKE MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cuoenaiite BBIBOJBI.

Jlaboparopnoe 3ananue 1.2. JInHEHHBIC 1 BETBALIUECS aJITOPUTMBI.
JIunelinble anroputMsl. BeTsiieHus. Y cinoBusl.
[lenp: 03HAKOMMUTBCSA C JIMHEWHBIMM WM BETBSLIUMHUCSA AITOPUTMaMH, HOJYYUTh YMEHHS s

BBITIOJIHEHUS JAJIbHEHIINX 1a00OpaTOPHBIX 33JaHUM, W3YUYUTh NMPHEMbl MPUMEHEHHs aJrOPUTMOB IS
pa3JIMYHBIX 3a4a4.

3agaHust:

3aganue Beinonasercs B Colab mim aHamornyHoi cucreMme
Hcnonb3yiiTe mpeayioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM T10 JAaHHOU TeMe.

2. BeimonHuTe 33aHKE MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BBIBOJBI.

Jlaboparoproe 3ananue 1.3. [{luknudeckue anropuTMBbl.
[Huknuueckue anroputMbl. Bunael nmukioB. Hukn no komnekuuu. Lukn nmo cuerumky. Luki c

IpeycioBUeM U nocTyciaoBueM. O6paboTka MaccuBOB. Brixon u3 nukia.

I_IGJII:Z O3HAKOMUTLBCA € MNUKIMYCCKUMU aAJITOPUTMAMH, IMOJIYUYUTH YMCHUSA IOJId BBIIIOJIHCHUA

JAIbHEWINX J1a00paTOPHBIX 3aJaHUi, WU3YYUTh NPUEMbl NMPUMEHEHHS aITOPUTMOB MJISl Pa3IUYHBIX

3a7ad.

3amaHus:

3amanue Beinonasercd B Colab mim aHaIOrM4HON CUCTEME
Hcnons3yiiTe npennokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C MPUMEPOM I10 JTAHHOH TeMe.

2. BeimonHuTe 3a1aHKe 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnenaiiTe BBIBOJIEL.

JlaGopatopnoe 3ananue 1.4. @yHKINUU U PEKypCUBHBIE aITOPUTMBI.
[Tonstue mnoamporpammbl. Ilepemaua u Bo3BpaT mnapameTpoB. JIOKaibHBIE W TIIOOAIBHBIC

nepemeHHsle. Pexypcust.

Lenb: 03HAKOMHUTBCS € (QYHKIHMSIMH M PEKYPCHUBHBIMU aIrOpPUTMaMH, MOJYyYUTh YMEHHUS JUIS

BBITIOJIHEHUS JANbHEHIINX JIaOOpPAaTOPHBIX 3aJaHUN, M3YYUTh TNPUEMbl MPUMEHEHHs (YHKIMA U
aJIrOPUTMOB JJIs Pa3IuYHbIX 3a71a4.

3aganust:
3anganue Beimonasercs B Colab mim aHamornyHoi cucreMme



Hcnons3yiiTe npenokeHHbI HA00Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM IO JTAHHOH TeMe.

2. BoimonHuTe 3aaHKe MO aJrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BHIBOJIBI.

JlaGopatopnoe 3ananue 2.1. UnctpymenTapuii pazpabotku Ha si3pike Python.

BBon u BeiBOg nanHbIX. Cpema paspaborku. CucreMbl ympaBieHHs komoMmM. Mopynu. Math,
NumPy.

[enb: 03HAKOMHUTHCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, momyunts ymeHnus s
BBITIOJIHEHHS JAIBHEHIINX Ja0OpaTOPHBIX 3aJaHU, W3YYUTh TMPUEMBbI PAaOOThI ¢ OMOIMOTEKAaMU W
cpeaaMu pa3paboTKu.

SamaHus:

3amanue Beinonasercd B Colab mim aHaIorn4HON CUCTEME

Hcnons3yiiTe npenoxkeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAHHOH TeMe.

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

3. Cnenaiite BHIBOJIBI.

JlaGopatopnoe 3ananue 2.2. Pabora co crpykrypamu naHHsix Python.

Crucku. Koprexu. Cnoapu. IlpeoOpasoBanue nanubix. Cpesbl. [{ukimnueckas oOpaboTka
cniucka. ['eneparop crucka.

[enb: 03HAKOMUTHCS C U3MEHSIEMBIMU U HEU3MEHSIEMbIMHU CTPYKTYpaMHU JTaHHBIX B si3bike Python,
MOJTYYUTh YMEHUS JJIsl BBIIIOJIHCHUS JabHEHIINX Ta0OPATOPHBIX 3aJlaHUl, U3YYUTh MPUEMBI paOOThI CO
CTPYKTypaMu JaHHBIX.

3aganust:

3aganue Beimonasercs B Colab mim aHamornyHoi cucreMme

Hcnonb3yiiTe mpeioxkeHHbINH HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM T10 JAaHHOU TeMe.

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

3. Coenaiite BBIBOJBI.

Jlaboparoproe 3amanue 2.3. OCHOBBI OOBEKTHO-OPUEHTHUPOBAHHOTO MPOTPAMMHUPOBAHUS B
Python.

[TonsiTue 00BEKTHO-OPHEHTHPOBAHHOTO TporpammupoBanus. Kmacc. OO0bexT. MHKancymsimus,
HacleioBaHue U nonumop¢usm B Python.

[lenb: 03HAKOMUTHCS € dNIEMEHTaMH 00BEKTHO-OPHUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS Ha SI3bIKE
Python, momyunth ymeHHS HamucaHus OOBEKTHO-OPUEHTHUPOBAHHBIX NPOTPaMM, H3yYUTh MPUEMBI
paboThI ¢ KJ1accaMu U 00bEKTaMHU.

3aganust:

3aganue Beimonasercs B Colab mim aHamornyHoi cucreMme

Hcnonb3yiiTe mpeayioxkeHHbINH HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM T10 JAaHHOU TeMe.

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

3. Caenaiite BBIBOJBI.

Jlaboparoproe 3ananue 2.4. Python mist penieHus aHaTuTHYECKUAX 3a]1a4.

bubnmoreka Pandas, ananus n o6paboTka nanHbix. Busyanuzanus B matplotlib u seaborn.

[ens: o3HAaKOMUTHCS ¢ OMbMHoTeKamMu B si3bike Python, monyunTs ymMeHus 00paboTKH, aHaIM3a 1
BU3YaJTU3allUH JaHHBIX, U3yYUTh IPUEMBI Pa0OTHI ¢ OMOIMOTEKaMHU.

SamaHus:

3amanue Boinonasaercd B Colab mim aHaIorn4HON CUCTEME

Hcnons3yiiTe npeniokeHHbI Ha0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM IO JTAHHOH TeMe.

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



3. Caenaiite BBIBOJBI.

Kpumepuu oyenusanus (015 xasxcooeo 3a0anus):

9-10 OamnoB — 3adaHUE pEHIEHO B TIOJHOM O00BEMe, CaMOCTOATEIbHO BBIOpAHBI BEPHBIC
MHCTPYMEHTAJIbHbIE METOJIbl U OMOIMOTEKH, COCTABICH KOPPEKTHBIH MPOTpaMMHBINA KO/, BBIMOJIHEHHE
KO/1a MTPOU301LI0 Oe3 omMOOK U MOTYYeH 3aJaHHbIM pe3ylbTaT, 0T4eT 0(hOPMIIEH BEPHO U IPEIOCTaBIICH
Ha TPOBEPKY B YCTAHOBJIEHHBIM CpOK, OOydYaromMiicsi BEepHO OTBEYA€T Ha BOMPOCHI MO 33JaHHUIO,
JEMOHCTPHUPYET HaJTN4YKe TTyOOKUX UCUEPITBIBAIONIUX / TBEPABIX U JOCTATOYHO MOJIHBIX 3HAHUH;

5-8 OamnmoB — 3agaHUE PEIICHO B TMOJHOM O00BeME C HEOOJBIIUMHU TOTPEUTHOCTIMH,
CaMOCTOSITENIbHO BHIOpaHbl BEpHbIE MHCTPYMEHTAJIbHBIE METOIbI U OMOINOTEKH, COCTABIIEH KOPPEKTHBIN
IPOTPaMMHBINA KOJI, BBITIOJHEHUE KOJ[a MPOU30LUIO Oe3 OMIMOOK U MOJIydeH 3alaHHbII pe3ysabTar, OT4eT
oQOpMIIEH BEpHO U TMPEAOCTaBICH Ha MPOBEPKY B YCTAHOBJIEHHBIM CpPOK WU C JIOMYCTUMBIM
OTO3/7]aHKEeM, OOydalolMiics OTBEYaeT Ha BONPOCHI IO 33JaHUI0 BEPHO, HO C OTACIbHBIMHU
MOTPEIIHOCTSIMU U OIIMOKaMU, YBEPEHHO UCIIPABIEHHBIMHU MOCJIE AOMOJHUTEIBHBIX BOIIPOCOB;

2-4 Gamna — 3aJjJaHUE PEUIeHO YaCTHYHO, YACTHYHO BBIOPAHBI BEPHBIC HHCTPYMEHTAIBHBIC METO/IbI
U TpHUEeMBbl pELICHUs, TPEACTaBIIEH HE3aBEpUICHHbIM WM COAEpKAIlUN HEKOTOphle OIIHOKU
MPOTPaMMHBIA KOJ, OTY4eT O(OPMIIEH YaCTUYHO BEPHO W MPEIOCTABICH HA MPOBEPKY C JOMYCTUMBIM
Oro3/aHueM, OOyJalolIUiiCsS OTBEYaeT Ha BOMPOCHI IO 3aJaHUI0 YAaCTHMYHO BEPHO, JAEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JOMOJHHUTEIbHbIE U HABOSIME BOIIPOCHI;

0-1 GammoB — 3alaHWe HE PEIICHO WM PEIICHO YaCTHYHO, YACTHYHO BBHIOPaHBI HEOOXOIMMBIE
WHCTPYMEHTAILHBIE METOJIBI U TPHEMBI PEIICHUS, TPOrPAMMHBIA KOJ| HE TPEICTABICH WIH COACPIKHUT
rpyobie ommMOKH, OTYET HE O(hOPMIICH, OTYET HE ClIaH Ha MPOBEPKY B JOMYCTHUMBIA CPOK, 00yUaIOIIUNACS
OTBEYAET Ha BOMPOCHI 10 3a/IaHUI0 HE BEPHO.

Maxkcumanvnoe kKoauuecmeo 0annoe 3a aadopamopusie 3a0anua — 80 (8 3aoanuii no 10
oannos).

3. Metoanyeckue MaTepuaJibl, OnpeaeJsaoime Npoueaypbl OeHUBAHUS 3HAHUMN, YMEHUI,
HABBIKOB M (MJIM) ONBITA JeSITEJIbHOCTH, XaPAKTePU3YIIUX ITANbl (OPMUPOBAHNUS KOMIIETEHIIH

[Tporetyps! OLIEHUBAHMS BKJIIOYAIOT B ¢€0s TEKYIIUI KOHTPOJIb ¥ IPOMEXKYTOUHYIO aTTECTALUIO.

Texkymmii KOHTPOJIb YCIIEBAEMOCTH TPOBOJIUTCS C HUCIHOJIB30BAHUEM OLEHOYHBIX CpEICTB,
MMPCACTAaBJICHHLIX B II. 2 AAHHOTO MMPUJIOKCHUS. Pe?)y.HbTaTBI TCKYIICTO KOHTPOJIA AOBOAATCA 10 CBCACHUA
CTYJEHTOB JI0 IPOMEXYTOYHOMN aTTeCTallUU.

IIpomexyTouHast aTTecTAlMS TIPOBOIUTCS B hopMe 3a4eTa.

3a4eT MPOBOAUTCS MO PACMUCAHUIO MPOMEKYTOUHOW arTecTtauru. KoanuecTBO BONMPOCOB B
3aUeTHOM 3a/JIaHuu — 2 (OJIMH TEOPETHUYECKH BOMPOC U OJHO NMPAKTHKO-OPUEHTHPOBAHHOE 3aJaHHUE).
Pe3ynbrarhl arTecTalMM 3aHOCSATCS B BEJOMOCTh M 3a4eTHYIO KHIDKKY cTyaeHTa. CTyoeHThl, He
npomeamue MmpoMeEKyTOUYHYHO aTTCCTAlUIO I10 rpa(bHKy, AOJIKHBI JIMKBUAUPOBATH 3aJ0JDKCHHOCTHL B
YCTaHOBJIECHHOM HOPSIKE.



[Tpunoxenue 2

METOIUYECKHUE YKA3AHUA 110 OCBOEHHUIO JUCIHIUIIJIMHbI

VY4eOHBIM MJIaHOM NPETYCMOTPEHBI JIA00OPATOPHBIE 3aHATHSL.

B xome mabopaTOpHBIX 3aHATHI YIIIYOJISIOTCS M 3aKPEIUITIOTCS 3HAHHWS CTYACHTOB IO DAY
BOIIPOCOB, Pa3BUBAIOTCS HABBIKHM MPAKTHYECKON PaOOTHI.

[Tpn moAroTOBKE K J1AOOPATOPHBIM 3aHATHIM KXKIBII CTYACHT JOJDKEH:

— U3YYUTh PEKOMEHJIOBAHHYIO YUEOHYIO JIUTEPATYPY;

— ITOJITOTOBHUTH OTBETHI HA BCE BOIPOCHI IO H3y4aeMOH TeMe.

B mnpouecce moAaroToBku K Ja0OpaTOPHBIM 3aHATUSM CTYACHTHI MOTYT BOCIIOJIB30BaThHCS
KOHCYJIBTAIIMSIMU TIPETIOIaBaTEIs.

Bomnpocsl, HE paccMOTpeHHBIE Ha TaOOPAaTOPHBIX 3aHATHUSX, OJDKHBI OBITh U3YYEHBI CTYACHTAMHU
B XOJIE CaMOCTOSITETIbHON paboTel. KOHTpOIb caMOCTOSTENbHOM paboThl CTYJEHTOB OCYIIECTBISCTCS B
XO0Jle 3aHATUH TOCPEACTBOM TECTUPOBAHUS M BBIMOJHEHUS JAaOOpaTOpHBIX 3agaHuid. B xone
CaMOCTOATENIFHONH Pa0OTBHl KaXIbIi CTYAEHT O0s3aH TNPOYNTATh OCHOBHYIO M IIO BO3MOXHOCTH
JIOTIOJTHUTEIBHYIO JIUTEpaTypy MO HU3y4yaeMOM TeMe, BBIJCTUTh HEMOHSATHBIC TEPMHUHBI, HAWTH HX
3HAYCHHE B SHIMKIIONEANIECKUX CIIOBAPSIX.

CTyneHT J0KeH TOTOBUTHCA K MIPECTOSIIEMY J1a00paTOPHOMY 3aHITHIO 10 BCEM 0003HAYEHHBIM
B paboueil mporpamme AUCIUIIIHHBI BOIIPOCAM.

JInsi IOATOTOBKM K 3aHSATHSAM, TEKYLIEMY KOHTPOJIO M NMPOMEXKYTOUYHOM aTTeCTallud CTYIEHTHI
MOTYT BOCIOJIB30BaThCs 3JIEKTPOHHO-OMOIMOTEYHBIMU cHUCTeMaMu. Taxke oOydaromuecs MOTYT B3STh
Ha JIOM HEOOXOMMYIO JINTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKOM OMOIMOTEKH WM BOCIOIb30BATHCS
YUTAIEHBIMH 3aJTaMH.
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