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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-5.2)
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

o Cemectp Komneren-
Ne HaumeHnoBanue Tembl / Bujg 3ansitus / Kype Yacos - Jluteparypa
JlaboparopHas padota 1.1. AITOPUTMEI U CTPYKTYPHI TaHHBIX.
Ilonatue anropurMa, nporpammel. IlepemenHsle. 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. 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. 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 /
Tewma. ba3bl maHHEIX. OITK-5 JI1.1, JI1.2, JI1.3,
1.5 |[Tunser 0a3 manaeix. Tunbl gaHHBIX B Oasax maHHbBIX. CBa3u B Oasax 6 38 i JI2.1,J12.2, JI2.3,
OIIK-6
JaHHBIX. TexHomorus 00paboTKU TaHHBIX B 0azax maHHBIX. / 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 BeIBOx 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. IlpeobpazoBanme 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 |bubmmotexa Pandas, amanm3 u o0paboTka HaHHBIX. Busyammsamus 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
Texunonoruit (MHTYUT), HCOTpaHMICHHbIN
2005 JOCTYIT JUTst
3aperUCTPUPOBAHHBIX
T10JIb30Baresnen
JI1.2 | Byiinaues, C. K., OCHOBBI IPOTPaMMHUPOBaHUsI Ha si3bike Python: ExarepunOypr: Ypanbckuii | https://www.iprbooksho
Boknar, H. 0., Ilecun, | yue6HOe mocobue (benepanbHbIN p-ru/66183.html
10.B. yuusepcuret, 96C ACB, HEOTPaHNYEHHbBIH
2014 JIOCTYTI JUISt
3apEerHCTPUPOBAHHBIX
M0JIb30BaTeNen
JI1.3 | Jlanposckuii B. B. AnroputMel 06pabOTKH JIaHHEIX: ydeOHoe nocodue | HoBocHOHpPCK: https://biblioclub.ru/inde
HoBocubupckuit x.php?
rOCYAapCTBEHHBIN page=book&id=574809
TEXHAYECKUN HEOTPaHUYEHHbIN
yHuBepcuteT, 2018 JOCTYII JIst
3apEeTHCTPHPOBAHHBIX
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
TOJIb30BaTeNe
JI2.2 | Cuniok, B. T, AJNTOPUTMBI ¥ CTPYKTYPHI JaHHBIX: J1a0opatopHblii | Benropon: benropoackuii https://www.iprbooksho
Psizanos, 10. 1. MPaKTHKyM. y4eOHOe mocobue roCyIapCTBEHHBIN p-ru/28363.html
TEXHOJIOTHYECKHiA HCOTPaHIYCHHBII
yHHUBepcuTeT uM. B.I. AOCTYI At

IIlyxosa, 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 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/
HarnmonanbHas anekrponHas oudauoreka (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/JI ONEHOYHbLIX CPEACTB

IIpunoxenue 1

1. Onucanue nmokaszarejieid 1 KpUTepUeB OLEHNBAHUA KOMIIETEHIUI HA Pa3JIMYHbBIX 3Tanax
ux (popMupoBaHMs, ONIUCAHNE KA OLCHUBAHUS

1.1. IToxa3arenu u K

HUTCPUH OLICHHUBAHU KOMITCTCHITHH:

3VH, cocTaBisronue
KOMIICTCHIITUIO

IToka3zarenu
OLUCHHUBAHUS

Kpurepun
OIICHUBAHUS

Cpeacrtpa
OLICHUBAaHUA

OI1K-5: Crioco0eH 1CIobp30BaTh COBPEMEHHbIE HHPOPMAIMOHHBIE TEXHOJIOTHH U ITPOTPAMMHBIE CPEJICTBA IPH PEIICHUN

poheCCHOHATBHBIX 3a]1aY.

3HaTh: anropuTMbl OOpabOTKM | 3HAET TOHATUS  AJITOPUTM, | MOJHOTa M coxepxarensHocth | T — Ttect (1-5), 3 —
JaHHBIX porpamma, NepeMeHHbIe, | OTBeTa BoOIpockl K 3adery (1-
THUIIBI JAHHBIX yMEHHE IPUBOANTH ITPUMEPHI 20)

YMeTb: CTPOUTH QITOPUTMBI | CTPOUT JMHEHHBIE | MOJHOTa M copaeparesnbHOocTh | JI3 — jaboparopHble
JUIL  pEIICHHS  TPHKIATHBIX | aJTOPUTMBI, IIUKJIMYECKUE | OTBETa 3amanus (3amanms 1.1-
3amaq aNTOPUTMEI YMEHHE TIPUBOTUTH TPUMEPHI 1.4)

yMEHHe CaMOCTOSTEIILHO

HaXOIWUTh pemieHne

MOCTABJICHHBIX 3a/1a4
Bianets: MPAKTUYECKUMH | pa3padaTbiBaeT MOJIHOTA W COJepKaTenbHOCTL | JI3 — mabopaTopHbIe
HaBbIKAMU OOpa0OTKM JaHHBIX | MOJIPOrPaMMBI, HCIIOJB3YET | OTBETa 3aganust (3aganus 1.1-
JU1sL peuieHus 3aja4 | JOKaJibHble W  IOOAIBHBIC | YMEHUE IPUBOIUTH IIPUMEPHI 1.4)
npodeccroHaNbHOI NIepeMEHHBIE, PEKYPCHIO yMeHHe CaMOCTOSTEIILHO
JeITEIIbHOCTH HaxOJHUTh pemieHne

MNOCTaBJICHHBIX 3aJa4

OIIK-6: CriocoOeH HoHUMAaTh

MIPUHIUIIBI pa6OTI)I COBPEMCHHBIX I/IH(I)OpMaIII/IOHHLIX TEXHOJIOTUH 1
peuicHrs 3aaa4 HpO(I)CCCPIOHaIILHOﬁ JACATCIBbHOCTU

HCIIOJIB30BAaTh UX IJIA

3HaTh! OCHOBBI | 3HA€T TIOHATUS OOBEKTHO- | MOJHOTa M copepxkarensHocTh | T — tect (6-10), 3 —
MIPOTPaMMHPOBAHNUS OpPHEHTHPOBAHHOTO OTBETa BOIIPOCHI K 3auery (21-

IIPOrpaMMHPOBAHUS YMEHHE TIPUBOUTH TPUMEPHI 36)
YMmerts: HCTIONB30BaTh | MCIOJIB3YET cpemy | mojHOTAa M conepxartenbHOCTh | JI3 — maGoparopHbie
WH(POPMAIIMOHHBIE TEXHOJOTHH | Pa3paboTKH, CHUCTEMY | OTBeTa 3amanus (3amaHus 2.1-
TUTs peneHns 3a/1a4d | ymnpaBieHHUsS KOJAOM YMEHHE TIPUBOIUTH TPUMEPHI 2.4)
podecCHOHATbHON yMEeHHE CaMOCTOSTEIILHO
JEATEIbHOCTH HaXOIHTh pelieHne

TIOCTaBJIEHHBIX 33Ja4

Bnanets: MPAaKTUYECKUMHU | BBIIOJHSET aHaIu3 U | moJHOTa M conepxkarenbHocTh | JI3 — mabGoparopHbie
HaBBIKAMU ITPOTPaMMHpPOBaHUs | 00pabOTKyY JIaHHBIX, UX | oTBETa 3aganus (3aganus 2.1-
pu peleHun 3a7a4 | BU3YyaJIM3aLUIO YMEHHE NPUBOJIUTH IPUMEPHI 2.4)
npodecCHOHATBHON yMEHHE CaMOCTOSATENBHO
JeITEIILHOCTH HaxOJIHUTh pemieHne

ITOCTABJICHHBIX 3a1a4

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

2. TunoBble KOHTPOJbHbIC 32IaHUS WM HHbIe MATEPHAJIbI, HEOOXOAUMBbIE /sl OLEHKHU
3HAHMI, YMEHUI1, HABBIKOB U (MJIM) ONBITA JEeSATEILHOCTH, XapPaAKTePU3YOIIMX 3Tanbl GopMHUPOBAHUSA
KOMIIEeTEeHIIUI B Npouecce 0CBOeHNUsI 00pa30BaTeIbHOM MPOrpaMMbl

ITepemenHsbIe.
Tune! JaHHBIX.
Ctpoku.

P

Bonpocs! k 3auery

[lonsTHE anropuT™Ma, IPOrpaMMBl.




Maccussl.

BBoJ u BEIBOI.

JInneliHbIe ArOPUTMBI.

BerBnenus.

9. VYcnosus.

10. [uknnueckue alnropuTMBbl.

11. Buapl qukIios.

12. LMK MO KOIICKIH.

13. 1IuKia o cueT4yuKy.

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

16. Beixonm u3 nukia.

17. IlonsATHE NOANPOrPAMMBI.

18. Ilepenaua u BO3BpaT mapaMmeTpoB.

19. JlokanbHble U rI100aNbHbBIE IEPEMEHHBIE.
20. Pexypcus.

21. BBox u BBIBOJ TaHHBIX.

22. Cpena pa3paboTKH.

23. Cuctembl ynpaBiIeHUs KOJIOM.

24. Mopynu.

25. Crnucku.

26. Koprexu.

27. CnoBapw.

28. IIpeobpazoBaHue CTPYKTYp JAHHBIX.

29. Cpe3sl.

30. [uxnuueckas oOpaboTKa CIHCKa.

31. T'eneparop cnucka.

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

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

XN

3auemnoe 3adanue gxnwuaem 06a 60onpoca — OOUH MeEOPEeMUYECKUNl GONPOC U OOHO
NPAKMUKO-OPUEHMUPOBGAHHOE 3A0aHUEe U3 YUCIA NPUBEOECHHBIX HUIICE 1AO0PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GamioB («3auTeHO») — M3JIOKEHHBIN MaTepuan (aKTHYECKH BEPEH, HAINYUE TITYyOOKHUX
UCYEPNBIBAIOIIMX 3HAHUH B 0O0BEME NPOWACHHON MporpaMmbl JUCHMIUIMHBI B COOTBETCTBHH C
MOCTaBJICHHBIMHU MPOTPAMMOK Kypca MEeSIMHA M 331a4aMH 00YUYCHHUST; IPaBIIIbHBIC, YBEPEHHBIC TCHCTBUS
o MPUMCHCHUIO IMOJTYYCHHBIX 3HAaHUU Ha MPAaKTUKC, TPaMOTHOC U JIOTHYCCKU CTpOfIHOG HN3JI0KECHUEC
MaTepHualia Ipyu OTBETE, YCBOCHHE OCHOBHOW M 3HAKOMCTBO C JIOTIOJHHUTEIBHOW JTUTEPATypOil; HaTMIne
TBCPABIX W JOCTATOYHO IIOJIHBIX 3HAaHUU B 06’beMe HpOI\/'II[eHHOI\/'I nporpamMmmbl  JUCHUIIIIMHBI B
COOTBETCTBUH C IEIISIMU O0YYCHUS, TIPAaBUIIbHBIC ACWCTBUS 110 MPUMEHEHUIO 3HAHHI Ha MPAKTHKE, YSTKOE
H3JI0OKCHUC MaTcpuaia, AOMYCKAKOTCA OTACIBbHBIC JIOTHYCCKUC W CTUIUCTUYCCKHUC TMMOrPCIIHOCTH,
00yYaromuHCsl yCBOWJI OCHOBHYIO JIUTEPATYPy, PEKOMEHIOBaHHYIO B paboueii mporpaMme JTUCIHUILIHNHEI;
HaJIM4YMe TBEPHAbIX 3HAHUN B 00BEME NPOUIEHHOTO Kypca B COOTBETCTBHUHM C IENSMH OOY4YCHHMS,
W3JI0KCHUE OTBETOB C OTICIbHBIMU OIMIMOKAMH, YBEPEHHO HCHPABICHHBIMH TIOCIE JIOTIOTHUTEIBHBIX
BOIIPOCOB; MMPAaBUJIBHBIC B IICJIOM HeﬁCTBHH Mo NpUMCHCHHIO 3HAHUU Ha IIPAKTUKCE,

- 0-49 GannoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BOMPOCAMHU, HATMYHE TPYyOBIX OMMOOK B
OTBCTC, HCIIOHUMAHUC CYHMIHOCTH HU3JIaracMoro BOIIpOCa, HCYMCHHUC MPUMCHATH 3HAHHA Ha MPAKTHUKC,
HEYBEPEHHOCTh U HETOYHOCTh OTBETOB Ha JIOMIOJHUTEIBHBIE U HABOSIIAE BOIIPOCH.



Tecr
1. CtpykTypupoBaHHUe MporpamMmsl B si3bike Python ocyiectusiercs
a. C momoIrsio onepaTopHBIX CKOOOK begin ... end
b. C momoribko 3HaKOB { }
c. C momoIIpIo OTCTYyIIOB
d. C moMombro TaOIHIL
2. B pesynbrare BeIMOTHEHHS Koaa [x**2 for X in range(5)] Oyaer co3naH:
a. Cnucok kBagparoB yucen ot 0 1o 4
b. Koprex
c. Boznukzer ommubka
d. ®yHKIMSA UHTEpBaIa
3. B s3bike Python ¢yHKIMs MOXeET OBITH MepeiaHa B Ka4ecTBe MmapameTpa APyroil PyHKIuu
a. Tonbko B Bune lambda-Beipaxenus
b. [a Moxer
c. Her He moxer
d. ®ysknwuii B Python He cymectByet
4. lluknuyeckue adropuTMbl peansyroTes B Python ¢ momoripio KOHCTpYKIHA
a. if...elif ... else
b. def
c. define ...
d. for...in...mwhile...
5. bubnuoteka Seaborn mpenHazHaueHa s
a. OOpaboTKM TaOJIMYHBIX TAHHBIX
b. Busyanuzauuu gaHHBIX
c. Web-pa3paborku
d. PaGotsl ¢ cuctemubIMU (halimamu
6. Koncrpyknutii if ... elif ... else mpenmnaznagena B Python mist peanuzanuu
a. luknuyeckux aaroputTMoB
b. BerBsmmxcs anropuTMoB
c. JIMHEHHBIX aNrOpuTMOB
d. AHaIMTUYECKUX AJTOPUTMOB
7. Beipaxenue ‘[IPUBET’[::-1] Beinact
a. IIPUBET

b. T
c. ITIPMBE
d. TEBUPII
8. Beenen cmoBapy d = {‘Poctor’:’P®’, ‘llapmx':’®panus’}. UToObl NOIYYUTH CTpaHy, T
pacmionaraercst [lapnk Hy»HO HCHIOB30BaTh!
a. d[‘Tapmx’]
b. Tlapmx[0]
c. d[1]

d. find(‘[Tapux’, d)

9. bubnuorexka Python, mozBosstomast 3¢p¢dexkTHBHO 00pabaThiBaTh M aHAJU3UPOBATh JaHHBIC B
TabnuaHOu hopme
a. MatPlotLib

b. SeaBorn
c. Math
d. Pandas

10. Pexypcus 3T0

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

BapHaHT MacCHBa

KOMaH/1a BEIBOJIa WH(GOpMAIIUU

ac o



Kpumepuu oyenusanus:

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

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

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

Maxcumanvhoe Koauuecmeo 0aa10e6 3a mecm — 20,

JlabopaTopHble 3agaHus
Jlaboparopnoe 3aganue 1.1. AMTOPUTMBI U CTPYKTYPBI JaHHBIX.
[lonsitue anroputma, mporpammbl. [lepemennsie. Tumnbl nanaeix. Ctpoku. MaccuBsl. BBon u

BBIBO/J. HpI/IMeHeHI/IC AITOPUTMHUYCCKOI'O MBIIIJICHHUS K PCIICHUIO 3a/1a4.

HGJ'IBZ O3HAKOMHUTBCA C MEPEMCHHBIMU, TUIIAMH U CTPYKTypaMu HJAaHHBIX, IMOJIYYHUTb YMCHHA JIA

BBITIOJTHEHMS JalIbHEHUIITNX J'Ia60paTOpHI>IX SaHaHI/Iﬁ, HU3YYUTH IIPUEMBI BBOJIa U BBIBOA.

3amanus:

3aganue BeinoHsgeTcs B Colab niay aHaIOrHYHOM cucTeMe
Hcnons3yiiTe nmpeniokeHHbIH Ha0Op JaHHBIX.

1. OTkpoiiTe OIIOKHOT ¢ IPUMEPOM T10 TaHHOI TeMe.

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

JlaGopaTopHoe 3ananue 1.2. JInHeliHbIe 1 BETBALIMECS AITOPUTMBI.
JInnelinbple anroputMsl. BetBiieHus. Y cnoBusl.
Ilenb: O3HAaKOMHUTBCA C JIMHEHHBIMH M BETBSIIMMHCS AITOPUTMAaMH, IOIYYUTb YMEHHUS UL

BBITIOJIHCHU A I[EUII:HGfIIHI/IX na60paT0prlx BaI[aHI/Iﬁ, HU3YUYUTh HNPUEMbI NPHUMCHCHUSA AJITOPUTMOB JIA
PAa3IMIHBIX 3a4a4.

3amanus:

3aganue BeinoHsgeTcs B Colab niay aHaIOrHYHOM cucTeMe
Hcnons3yiiTe nmpeniokeHHbIA HAa0Op JaHHBIX.

1. OTkpoiiTe OIOKHOT ¢ IPUMEPOM I10 TaHHOI TeMe.

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

Jlaboparopuoe 3aganue 1.3. [luknnueckue anropuTMBI.
Huknuueckue anroput™bl. Bunbl mukiioB. [Hukn mo xomnexkuuu. Lukin no cueruuky. Luki c

npeaycioBueM U nocryciosueMm. O6paboTka MaccuBoB. Bbixoa u3 nukiia.

HGHLZ O3HAKOMHUTBCA C MNUKIMYCCKUMU aAJITOPUTMAMHU, MOJIYYUTHL YMCHUS [IJId BbIIIOJIHCHHUA

JNaIbHEUIINX J1a0OpaTOPHBIX 3aJaHUN, H3YyUWUTh MPUEMbl MPUMEHEHHS aJITOPUTMOB IJISl Pa3IUYHBIX

3ajad.

3amaHus:

3amanue Beinonasercd B Colab nim aHaaoruuHoi cucreMe
Hcnons3yiiTe nmpenyiokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 33aHue Mo aJrOpuTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

JlaGopatopnoe 3ananue 1.4. ®yHKINUU U PEKYPCUBHBIE aITOPUTMBI.
[Tonstne mnoamporpammbl. Ilepemaua u Bo3BpaT mnapameTpoB. JIoKanbHBIE W TIIOOAIBHBIC

nepeMeHHble. Pexypcusi.

Lenb: 03HAKOMHUTBCS C (QYHKIHMSIMH M PEKypPCHUBHBIMU aJITOPUTMaMH, MOJYYUTh YMEHHS JUIS

BBITIOJIHEHUST JAIbHEHIINX J1a0OpaTOpHBIX 3aJaHWi, HM3Y4YHTh INPUEMBbl TNPUMEHEHUs (QYHKIHA U
aJrOPUTMOB JJI Pa3IuYHbIX 3a1a4.

3aganust:
3ananue Brinonasercs B Colab vim aHamorn4Hoil cucreme



Hcnons3yiiTe nmpeniokeHHbIH HAa0Op JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ IPUMEPOM I10 TaHHOI TeMe.

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

Jlaboparopnoe 3aganue 2.1. MacTpymeHTapuii pa3paboTku Ha si3bike Python.

BBon u BbiBoa nanHbIX. Cpena paspabotku. Cuctemsl ymnpasieHus kogoM. Moaymu. Math,
NumPy.

Lenb: 03HAKOMHUTBCSI C MHCTPYMEHTaMH pa3paboTKH mporpaMM Ha Python, momyunts ymenus amns
BBINOJIHEHUSI JaJbHEHIINX 1a00paTOpHBIX 3aJaHUM, M3YYUTh HpUEMbl PabOThl ¢ OUOIMOTEKaMU U
cpenamMu pa3padOTKHU.

Saganus:

3amanwue BoimonHseTcs B Colab wim aHanmoruuHol cucreme

Hcnonb3yiiTe mpeioKeHHbIH Ha00p JaHHbBIX.

1. OTkpoiite 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeME.

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

3. Caenaiite BBIBOJBI.

JlabopaToproe 3ananue 2.2. Pabora co cTpykrypamu naHHbix Python.

Crucku. Koptexu. Crnopapu. IlpeoOpazoBanue mannbix. Cpesbl. lluknmueckas o0paboTka
criicka. ['enepaTop cnucka.

[enb: 03HAKOMUTHCS C U3MEHSIEMBIMU U HEU3MEHSIEMbIMU CTPYKTYpPaMH JIaHHBIX B si3bike Python,
MOJTyYUTh YMEHUS JJIsI BBIMTOJTHCHUS JATbHEHIINX JTA0OPATOPHBIX 3a/IaHUH, U3YIUTh MIPUEMBI padOTHI CO
CTPYKTypaMH JaHHBIX.

3anaHus:

3ananue BeinonHserca B Colab unu aHanmoruyHou cucteme

Wcnons3yiiTe nmpeniokeHHbI HAa0Op JaHHBIX.

1. OTkpoiiTe OIIOKHOT ¢ IPUMEPOM I10 TaHHOI TeMe.

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

3. CnemnaiiTe BEIBOIEL.

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

[TonsiTe 00BEKTHO-OPUEHTUPOBAHHOTO MporpamMmmupoBanus. Kmacc. OOwvexT. MHKamcymsmms,
HaclieoBaHue 1 nmommMop¢usM B Python.

[enb: 03HAKOMUTBCS € 3JIEMEHTaMH 00BEKTHO-OPUEHTUPOBAHHOTO MTPOrPAMMUPOBAHUSI Ha A3BIKE
Python, moiyunTh yMmeHHsI HamuMcaHUsi OOBEKTHO-OPUEHTHUPOBAHHBIX NPOTPAMM, H3YUYUTh MPUEMBI
paboTHI C KJIaccaMu U 00BEKTaMH.

3aganust:

3ananue Brinonasercs B Colab vim aHamorn4Hoil cucreme

Hcnone3yiiTe mpeuioKeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM I10 JAHHOU TeMe.

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

3. Caenaiite BBIBOJBI.

Jlaboparoproe 3ananue 2.4. Python st penieHns aHaTUTHYSCKUX 3a71a4.

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

Iens: o3HAaKOMUTBCS ¢ OMONMHOTEeKamMu B si3bike Python, momyunTs ymeHus 00paboTKH, aHaIM3a 1
BU3yQJIN3alUH JAaHHBIX, U3YYUTh IPUEMBI pabOThI ¢ OUOINOTEKaMU.

3amaHus:

3amanue Beinonaasercd B Colab nim aHaIorudHoi cucreMe

Hcnons3yiiTe mpeniiokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe 6IOKHOT ¢ IPUMEPOM I10 TAHHOH TeMe.

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



3. Caenaiite BBIBOIBI.

Kpumepuu oyenusanus (011 xasxicooeo 3a0anus):

9-10 GamnmoB — 3aJaHue pEIIEHO B TOJHOM O0BEME, CaMOCTOSITENIBHO BBIOpaHBI BEpHBIC
WHCTPYMEHTAILHBIC METOJIBI U OMOTMOTEKH, COCTABICH KOPPEKTHBIA MPOTPAMMHBINA KOJ, BBITIOJTHCHHE
KOJIa IPOU301ILI0 0e3 OIMOOK U MOTy4YeH 3aJaHHbIN Pe3yJbTaT, OTYeT 0(hOpPMIIEH BEPHO U MPEAOCTABICH
Ha TIPOBEPKY B YCTAHOBIEHHBI CPOK, OOYyYaroIIMHCS BEPHO OTBEYAECT HAa BOMNPOCH IO 3a/aHUIO,
JEMOHCTPHUPYET HaJNUre TTTyOOKUX UCUEPIIBIBAIONINX / TBEPIBIX U JOCTATOYHO MOJIHBIX 3HAHUMN;

5-8 OamioB — 3aJaHUE pEHIeHO B TMOJHOM oOOBeMe C HEOOJBIIMMH IOTPEIIHOCTIMH,
CaMOCTOSITENIbHO BBIOpaHbI BEpHbIE HHCTPYMEHTAIBHBIE METOIbI U OUOIMOTEKH, COCTABICH KOPPEKTHBIM
MIPOTPaMMHBIA KOJI, BHITIOJTHEHNE KOJIa MMPOU30NLIO 0e3 OMMOOK U TOYyYeH 3a/laHHBIA pe3ybTaT, OTIYET
oQOopMIIEH BEpHO U TMPEAOCTABICH HAa NPOBEPKY B YCTAHOBIEHHBIM CPOK WM C JOIMYCTUMBIM
OTMO37aHMEM, OOydJaloUmMiics OTBEYaeT Ha BONPOCHI IO 33JaHUI0 BEPHO, HO C OTACIHHBIMHU
MOTPEIIHOCTSIMH U OIIMOKaMH, YBEPEHHO UCIPABIEHHBIMHU TOCJIE JOMOJHUTENBHBIX BOITPOCOB;

2-4 Ganna — 3aJjaHAE PEUICHO YaCTHYHO, YACTUYHO BHIOPAHBI BEPHBIC HMHCTPYMEHTAILHBIE METOIBI
W TpHEeMbl pEIICHUs, TNPEJICTABICH HE3aBepUICHHBIH WIM COAEpXKAIIUKA HEKOTOphle OIIMOKU
MPOTPAaMMHBIA KO, OTYeT O(GOPMIIEH YAaCTHYHO BEPHO M IMPEIOCTABJICH Ha MPOBEPKY C JOMYCTUMBIM
OTO3/IaHUEM, OOYyYaIOlIUIiCs OTBEYaeT Ha BOMPOCHI MO 3aJaHUI0 YAaCTHMYHO BEPHO, JAEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTH OTBETOB Ha JIOMIOJHUTEIBHBIE U HABOSIINE BOIIPOCHL;

0-1 ©amnoB — 3aJaHKe HE PEIICHO WM PEIIeHO YaCTUYHO, YaCTUYHO BHIOpaHBI HEOOXOIUMBIE
WHCTPYMEHTAIGHBIC METOJBI M TPHEMBI PEIICHHSI, TPOTPAMMHBIN KOJI HE MPEACTABICH MU COACPKHUT
rpyOble OmMOKH, OTYET He 0OPMIICH, OTYET HE CaH Ha MPOBEPKY B JOMYCTUMBINA CPOK, 00yJaromuiics
OTBEYAET Ha BOTPOCHI 10 3aIaHUIO HE BEPHO.

Maxcumanvhoe Koauvecmeo 0annoe 3a navopamopuvie 3aoanus — 80 (8 3adanuii no 10
oannos).

3. MeToau4yecKkue MaTepHaJbl, onpeaessonie NpoueAypbl OLEHNBAHUS 3HAHW, YMEHHI,
HABBIKOB M (WJIM) ONBITA 1eSITeJbHOCTH, XapaKTePU3YIOIIMX 3Tanbl (JOPMHUPOBAHUSA KOMIIETEHIIU

[Tpoueaypsl OlleHUBaHMSI BKJIIOUAIOT B ¢€0S1 TEKYILUN KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIHIO.

Texkymuii KOHTPOJIb YCIEBAaEMOCTH TPOBOJUTCS C HUCIHOIB30BAHUEM OLEHOYHBIX CPEICTB,
IpCACTaBJICHHBIX B II. 2 JAaHHOT'O ITPHUJIOKCHMUS. PGSYJ'II)TaTBI TCKYIIECTO KOHTPOJA AOBOAATCA OO0 CBECACHUA
CTYJIEHTOB JI0 IPOMEKYTOYHOMN aTTeCTaIUU.

IIpomexyToOUHAS ATTECTAUMSA IPOBOTUTCS B opMe 3adeTa.

3ayeT MPOBOJUTCS MO PACIUCAHUIO MPOMEKYTOUHOW aTrTecTtannu. KoanyecTBO BOMPOCOB B
3a4eTHOM 3a/JlaHud — 2 (OJIMH TEOPETHYECKH BOIMPOC W OJHO MPAKTHKO-OPUEHTHUPOBAHHOE 3a/IaHHE).
Pe3ynbpTaThl arrecTanuy 3aHOCSATCS B BEIOMOCTh M 3a4€THYIO KHIDKKY cTyieHTa. CTylIeHThl, He
npomeamue MmpoMEKYTOYHYHO aTTCCTAllUIO I10 rpaq)m(y, AOJDKHBI JIMKBUIAUPOBATL 3a/I0JKCHHOCTH B
YCTaHOBJICHHOM HOPSIKE.



[Ipunoxenue 2

METOINYECKHUE YKA3ZAHUS 110 OCBOEHUIO JUCIIUIIJIMHBI

Y4eOHBIM IJIaHOM MPETyCMOTPEHBI JIA00OPATOPHBIE 3aHATHS.

B xome mabopaTOpHBIX 3aHATHH YIIIyOJISIOTCS M 3aKpPEIUISIOTCS 3HAHMS CTYACHTOB 1O DALY
BOIPOCOB, Pa3BUBAIOTCS HABBIKH MPAKTHYECKONW PaOOTHI.

[Tpn moaroToBKE K 1a00PaTOPHBIM 3aHATHAM KaXKIBII CTYACHT JOJDKCH:

— U3YYHUTh PEKOMEH/IOBAaHHYIO YUeOHYIO JIUTEPATYPY;

— IMOJTOTOBHUTH OTBETHI HA BCE BOIPOCHI IO M3y4aeMOH TeMe.

B mnpouecce moaroToBku K 1a00OpaTOPHBIM 3aHATHSAM CTYICHTBI MOTYT BOCIOJIB30BaThHCS
KOHCYJIbTALlUSIMU TIPETIOIaBaTEeIs.

Bomnpocsl, He paccMOTpeHHbIE Ha TaOOPAaTOPHBIX 3aHATHIX, TOJDKHBI OBITh M3YUYEHBI CTYJCHTAMHU
B XOJIE CaMOCTOSITENIbHOM paboThl. KOHTpOnb caMocToATENbHOM paboThl CTYIEHTOB OCYIIECTBISCTCS B
XOZIe 3aHATHH IOCPEJCTBOM TECTUPOBAHUS M BBIMOJHEHHUS JabOpaTOpHBIX 3agaHuil. B xone
CaMOCTOSATENIFHOM PabOTBl KAl CTYAEHT O00s3aH IPOYNUTATh OCHOBHYIO M II0 BO3MOXKHOCTH
JIOTIOJTHUTENBHYIO JIUTEpaTypy MO H3y4yaeMoil Teme, BBIACTUTHh HEMOHSITHbIE TEPMHUHBI, HAWTH HX
3HAYEHHE B SHIMKIIONEANIECKUX CIIOBAPSIX.

CTyIeHT J0KeH TOTOBUTHCS K MPECTOSIIEMY J1a00paTOPHOMY 3aHSATHIO IO BCEM 0003HAYEHHBIM
B paboueil mporpaMme JUCHUILTHHEI BOIIPOCAM.

JInsi TIOATOTOBKU K 3aHATHSM, TEKYLIEMY KOHTPOJIO M MPOMEXKYTOYHOM aTTeCTalMH CTYJECHTHI
MOTYT BOCIIOJIb30BaThCS JICKTPOHHO-OMOIMOTEYHBIMU CHUCTEMaMH. Taroke oOydaromuecs MOTYT B3STh
Ha JIOM HEOOXOUMYIO JIUTEpaTypy Ha aOOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN MIIM BOCTIONb30BAThHCS
YUTAILHBIMH 3aJIaMHU.
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