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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-6: CnocoGeH MOHUMATHh NMPUHIUNBI PaGoOThl COBPEMEHHBIX HMH(OPMANMOHHBIX TEXHOJOTMIi M HMCHOJB30BAaTh HUX IJIs
penieHus 3a1a4 npogeccuoHAILHOMN 1eTeTbHOCTH.

OIIK-5: CnocodeH McnoJb30BaTh COBPeMeHHble MH(OPMAIMOHHBIE TeXHOJOrHH H NMPOrpaMMHbIE CPeJICTBa NMPU pelIeHUH
npogecCHOHATBHBIX 3a1a4.

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/JI ONEHOYHbLIX CPEACTB

IIpunoxenue 1

1. Onucanne nokasarejed U KPUTepHEB OLCHUBAHUA KOMIICTCHIMI HA Pa3JIM4YHBIX 3Tanax
UX (pOpMHpPOBaHNS, ONIMCAHUE IIKAJI OLlEHNBAHUSA

1.1. IToxa3arenu u K

HUTCpUHN OLICHHUBAHU S KOMITCTEHITHI:

3VH, cocrasisronme
KOMIICTCHIITUIO

ITokazarenu
OLUCHHUBAHUS

Kpurepuu
OLICHHUBAaHUA

Cpenctpa
OLCHUBAHUS

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

npodeccHoHaIBHBIX 33/1a4.

3HaTh: aNrOpuTMbl OOpabOTKM | 3HAET TOHATUS  AJITOPUTM, | MOJHOTA M coxepxarenbHocth | T — Ttect (1-5), 3 —
JIAHHBIX porpaMma, IIEPEMEHHBIE, | OTBETa BOMpoChHl K 3auety (I-
THUIIBI TAHHBIX YMCHHE TIPUBOIUTH TPUMEPHI 20)

YMeTb: CTPOUTH QITOPUTMBI | CTPOUT JIMHEHHBIE | MOJHOTa M copaeparesnbHOocTh | JI3 — saboparopHble
JUIS  pCIICHUS  TMPUKIATHBIX | AJITOPUTMBL, UKIHYECKUE | OTBETa 3aganus (3amanms 1.1-
3amaq aJITrOPUTMEBI YMCHHUE TIPUBOTUTH ITPUMEPHI 1.4)

yMeHHE CaMOCTOSITENIEHO

HaXOJIUTh petieHme

MIOCTaBJICHHBIX 334
Bianets: MPAKTUYECKUMH | pa3padaTbiBaeT MOJIHOTA W COJepKaTenbHOCTL | JI3 — mabopaTopHbIe
HaBbIKaMH O0OpabOTKM JaHHBIX | MOANPOTPAMMBI, HCIIOJIB3YET | OTBETA 3amanus (3amanus 1.1-
TUTST pereHus 3a/1a4 | JJOKaIbHBIE W  TJI00aJbHBIE | YMEHHE IPUBOAUTH MIPUMEPHI 1.4)
npodeccroHanbHOI NIepeMEHHBIE, PEKYPCHIO yMeHHe CaMOCTOSITEIILHO
ACATCIBbHOCTHU HaXoJUuThb peuIicHuc

IMOCTaBJICHHBIX 3aJa4

OIIK-6: CriocoOeH HoHUMAaTh

MPUHIUITBE PAOOTH COBPEMEHHBIX HHPOPMAITUOHHBIX TEXHOJOTHH 1
penieHus 3a1a4 npoheCCUOHATBHON eI TEITbHOCTH

HCIIOJIB30BAaTh UX JJIA

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

IPOrPaMMHUPOBAHUS yMEHHE IPUBOANTH IIPUMEPHI 36)
YMmers: UCIOJb30BaTh | HCIOJB3YET cpeny | mojHOTAa M conepxkarenbHOCTh | JI3 — mabGoparopHbie
WH(POPMAIIMOHHBIE TEXHOJOTHH | Pa3paboTKH, CHUCTEMY | OTBeTa 3amanusa (3amaHus 2.1-
Ut pemeHus 3aja4 | ynpaBJeHUS KOAOM yYMEHHE IPUBOANTH TPUMEPHI 2.4)
podecCHOHATBHON yMEeHHe CaMOCTOSITEIILHO
JEATEIbHOCTH HaXOIWUTh pemeHne

MOCTABJICHHBIX 3a/1a4

Brnaners: MPAaKTHYECKUMH | BBIMOJHSAET aHaIN3 U | OJHOTAa M conepxarenbHOCTh | JI3 — maGoparopHbie
HaBBIKAMH TIPOTPaMMHUPOBAHHSA | 00pabOTKy JIaHHBIX, WX | OoTBeTa 3amanusa (3amaHus 2.1-
pu peleHun 3a7a4 | BU3YyaJIM3aLUIO YMEHHE NPUBOJIUTH IPUMEPHI 2.4)
npodeccroHanbHOI yMeHHe CaMOCTOSITENIEHO
JeITEIILHOCTH HaxOJHUTh pemeHne

IMOCTaBJICHHBIX 3aJa4

1.2 [Ixansl OIICHUBAHUS
Texymuii KOHTPOJb yCHEBAEMOCTH M MPOMEXKYTOUHAsI aTTECTAIlMsl OCYLIECTBISETCS B paMKax
HaKOMUTENIbHOH OaibHO-peHTHHIoBOM cructeMsbl B 100-0auibHOM mIKane.
50-100 6anmoB (3a4TEHO);
0-49 GamnoB (HE 3aUTEHO).

2. TunoBble KOHTPOJIbHbIE 3a/IaHHS WJIM HHble MaTepHaJbl, He00OXOAMMBbIe NI OLEHKH
3HAHUH, YMEHHUii, HABBIKOB M (MJIH) ONbITA JeSITeJIbHOCTH, XapAKTePHU3YIOLIMX 3Tanbl GOpMHPOBAHUSA
KOMIIETeHIIN# B MpoLecce 0CBOeHNUs 00pa30BaTeIbHOI POrpaMMbl

[IepemenHsle.
Tune! JaHHEBIX.
Crpoku.

b=

BOl'lpOCbl K 3a49€Ty

[TonsiTue anropurma, IpOrpaMmal.




Maccussbl.

BBox u BbIBOI.

JIvHeiHbIe aNrOpUTMBI.

Betsnienus.

9. VYcnosus.

10. Iuknuueckue anropuTMBI.

11. Bunael HUKIOB.

12. TIuki 1o KOJIeKIUH.

13. IIuki o cyeTyukKy.

14. 1luxn ¢ nperycllOBUEM U NTOCTYCIOBUEM.
15. O6paboTka MacCUBOB.

16. Boixon u3 nukia.

17. TloHsiTue MOANPOrPAMMEI.

18. Ilepenauya u BO3Bpar napameTpoB.

19. JlokanbHbIC U TJIO0ATHHBIC TTIEPEMEHHEIE.
20. Pexypcus.

21. BBoxa ¥ BEIBOJ TaHHBIX.

22. Cpena pa3paboTKH.

23. Cucremsbl ynpaBiaeHUs KOJOM.

24. Mopynu.

25. Choucku.

26. Koprexu.

27. CnoBapu.

28. IIpeobpa3zoBaHuEe CTPYKTYp JaHHBIX.

29. Cpe3bl.

30. Huknnueckas o6paboTKa crucka.

31. T'eneparop crucka.

32. Ionarue 0ObEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHHUSL.
33. Kunacc. O06bexKT.

34. Wnkancymnsuus, HaciaenoBaHue u noanumopdusm B Python.
35. bubnuoteka Pandas, ananu3 u o0paboTKa TaHHBIX.
36. Busyanuzauus B matplotlib u seaborn.

O N

3auemnoe 3a0anue GKIOUAEM 08a 60npoca — OOUH MEOPEMUUECKUNl 60NpPoc U O0O0HO
NPAKMUKO-0PUEHMUPOBAHHOE 3A0aHUe U3 YUCIA NPUGECOEHHBIX HUCE 1A00PaAMOPHbIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GamnoB («3auTeHO») — M3IOKEHHBIH MaTepuan (HaKTUYECKHU BEpEeH, HAIU4YHe TIyOOKHX
WCYEPIBIBAIOIINX 3HAHUH B OO0BEME TNPOWICHHOH MpOrpamMMbl UCIHMIUIMHBI B COOTBETCTBHH C
MOCTAaBJICHHBIMU MPOTPaMMOIl Kypca LeIsIMU U 3afadyaMu 00ydYeHusl; IPaBUIIbHBIC, YBEPEHHbIC 1CHCTBUS
M0 TIPUMEHEHHUIO TIONYYEeHHBIX 3HAHWH Ha NpPaKTUKE, TPaMOTHOE M JIOTMYECKH CTPOWHOE H3JI0KEHUE
MarepHaia npu OTBETE, YCBOCHHE OCHOBHOM M 3HAaKOMCTBO C JOTIOJHUTEIBHOW JHUTEPATypOii; HaIu4ne
TBEPIABIX M JOCTAaTOYHO TIIOJIHBIX 3HAaHWA B 00OBEME MPOWACHHOW MPOrpaMMbl JUCIUILTAHBI B
COOTBETCTBUH C IIESIMU 00y4EHHsI, IPaBHIbHbIC ACHCTBHS 0 IIPUMEHEHUIO 3HAHUI Ha PAKTHUKE, YETKOE
W3JI0KEHWE MaTepuana, OMyCKAIOTCS OTACIbHBIC JIOTHUYECKHE W CTHIIMCTHYECKHE MOTPENIHOCTH,
00yJaroUIMICs YCBOMI OCHOBHYIO JIUTEPATYypy, PEKOMEHIOBaHHYIO B paboueii mporpaMMe JUCHIUILTHHEIL,
HaJIMYME TBEPAbIX 3HAHUH B 00BEME MNPOWUIECHHOTO Kypca B COOTBETCTBHH C IENSMH OOYYCHHS,
U3JI0)KEHHE OTBETOB C OTICIBHBIMH OIIMOKAMH, YBEPEHHO HMCIPABICHHBIMH IIOCIE IOMOJTHUTEIBHBIX
BOIIPOCOB; TIPABUIIbHBIC B IIEJIOM JCHCTBUS 110 MPUMEHEHHUIO 3HAHHIA Ha TPAKTHKE,

- 0-49 GannoB («HE 3aYTEHO») — OTBETHI HE CBSA3aHBI C BONMPOCAMH, HAMUUE IPyOBIX OMMOOK B
OTBETE, HEMOHMMAaHUE CYIIHOCTH H3JIaraeMoro BOMpPOCa, HEYMEHHE NMPUMEHATh 3HAHUS Ha TPAKTHKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JOTIOJIHUTEIBHBIC  HABOASIINE BOIIPOCHI.



Tecr

. CTpyKTypHupOBaHUE MpOrpamMmbl B si3bike Python ocymecTBisiercs

a. C momoIpto onepaTopHbIX ckoO0K begin ... end

b. C nmomompto 3HaKOB { }

¢. C nmomolipo OTCTYyIOB

d. C moMonibro TadIIuIl

. B pesynbrare BeimosHeHHs koaa [x**2 for x in range(5)] OyaeT co3maH:
a. Cnucok kBazapatoB uucen ot 0 10 4

b. Koprtex

c. Bosnukser ommbka

d. ®yHkIuMs uHTEpBAIA

. B s3pixe Python ¢yHKIHMS MOKeT OBITH IIEpeiaHa B KaueCTBE NapaMeTpa Apyroi GyHKIUU
a. Tonwko B Bume lambda-BeipaskeHus

b. Jla moxer

c. Her ne moxer

d. ®ynxkmwmii B Python He cymecTByet

. Huxnuaeckue anroputMbl peanu3yrorces B Python ¢ momombio KOHCTpYKITHit
a. if...elif ... else

b. def

c. define ...

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

. bubnmoreka Seaborn npeaHa3HaueHa aJs

a. OOpaboTKH TaOJIMYHBIX JAHHBIX

b. Busyamuzanuu qaHHBIX

c. Web-pazpaboTku

d. PaGotsl ¢ cucreMHbIMU (aiinamu

. Koncrpykmmii if ... elif ... else npennasnavyena B Python mis peanuszanuun
a. [lukau4eckux aaropuTMoB

b. BerBsmuxcs anropuTMoB

C. JIMHEWHBIX AJITOPUTMOB

d. AHaIMTUYECKUX aITOPUTMOB

. Beipaxenue ‘I1IPUBET’[::-1] Beinact

a. IPUBET

b. T
c. ITIPMBE
d. TEBUPII
. Beenern cmoBapp d = {‘PocroB’:’P®’, ‘Ilapmwx':’®pannus’}. UroObl MOMyYUTH CTpaHy, TJe
pacrionaraercs [lapnk Hy»KHO HCIIOB30BATh!
a. d[‘Tapmx’]
b. IMTapmx[0]
c. d[1]

d. find(‘ITapux’, d)

. bubmmorexka Python, mo3Bomstomas 3¢dekTuBHO 00padaThiBaTh W aHAIM3UPOBATH JIAHHBIC B
TabnuyHOU hopme

a. MatPlotLib

b. SeaBorn
c. Math
d. Pandas

10. Pexypcust aTo

npueM, Ipu KOTOPOM (YHKLUS BBI3bIBAET camy ceOs
CHEeIMaJIbHBII TUIT JaHHBIX

BapHaHT MacCUBa

KOMaH/Ia BbIBOJIa HH(OpMaIIUN

aoc o



Kpumepuu oyenusanus:

Jiis omHOTO O0yuUatoierocs: GopMUPyeTCsl BapUaHT, coaepxkamimii 10 Bompocos.
17-20 6amnoB — tect npoiiaeH Ha 85-100 %;

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

0-6 GayoB — TeCT MPOMIeH Ha MeHee, YeM 35 %.

Makcumanvnoe Koauuecmeo o6annoe 3a mecm — 20.

JlabopaTopHbIe 3a1aHus
JlaGopaTopHoe 3ananue 1.1. ATTOpUTMBI U CTPYKTYPBI TaHHBIX.
[Tonsitue anroputma, nporpammbl. [lepemennbie. Tumnbl ganHbix. Ctpoku. MaccuBbl. BBoa u

BBIBOA. HpI/IMeHeHI/Ie AITOPUTMHUYCCKOI'O MBIIIJICHUA K PCIICHUIO 3a/1a4.

I_ICJ'IBI O3HAKOMHUTBCA C MEPEMCHHBIMU, TUIIAMH U CTPYKTypaMu HJAaHHBIX, IMOJIYYUTHb YMCHHA IJIA

BBIITOJIHCHU A ,Z[aJIBHeI\/'IH_II/IX na60paT0pHHx BaHaHHﬁ, HU3YYUTH NIPUCMBI BBOJIa U BBIBOJA.

3amaHus:

3ananue Beinonaasercd B Colab nim aHaIoruuHoOR cucteMe
Hcnons3yiiTe nmpenyiokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 3aaHKe MO aJrOpPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

JlaGopaTopHoe 3ananue 1.2. JInHelHbIe 1 BETBALINECS AITOPUTMBIL.
JIuneitnpie anroput™bl. BeTBienus. Y cioBusi.
Ilenb: O3HAaKOMHUTBCA C JIMHEHHBIMH M BETBSIIMMUCS AITOPUTMAaMH, IOIYYUTh YMEHUS JUIS

BBITIOJTHEHUS JajbHEHIINX J1a0OpaTOPHBIX 3a/JaHUN, M3YyUUTh HPUEMbl NMPUMEHEHHS alrOPUTMOB IS
pa3IUYHBIX 33]1a4.

3amaHus:

3amanue Beinonaasercd B Colab nim aHaIornuHoOR cucTreMe
Hcnons3yiiTe nmpenyiokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 3aaHKe MO aJrOpPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

Jlaboparoproe 3aganue 1.3. [luknnueckue anropuTMBI.
Huknnueckue anroputMbl. Bunbl mukiioB. [Hukn mo komnexkuuu. Lukin no cueruwky. Luki c

IpeaAyCIOBHUEM U IMOCTYCIIOBUCM. 06pa60TI<a MaccHBOB. BrIxoJ1 u3 1ukIia.

HGJ'IBI O3HAKOMUTBCA C LNUKIMYCCKUMHU aJITOPUTMAMH, MOJIYYUTb YMCHUSA MOJId BBIIIOJIHCHHA

JajdbHEHIINX na6opaTopHHx SaﬂaHI/Iﬁ, HU3YyUUTh HNPUEMbl NPUMCHCHHA QAJTOPUTMOB JIA PA3JTUYIHBIX

3aaad.

Saganus:

3amanwue BoimonHseTcs B Colab wim aHanmornuHou cucreme
Hcnonb3yiiTe npeiokeHHbIH Ha00p JaHHbBIX.

1. OTkpoiite 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeME.

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

Jlaboparopnoe 3aganue 1.4. DyHKINU U peKypCUBHBIE AIITOPUTMBI.
[Tonsitue mommporpammsbl. [lepemaya u Bo3Bpar mnapamerpoB. JlokaimbHbIE M TJI00aNTbHBIC

nepeMeHHbIe. Pexypcusi.

HCJ’ILZ O3HAaKOMHUTBCA C Q)YHKHHHMI/I U PCKYPCUBHBIMH AJITOPpUTMAMHU, HOJYUYUTH YMCHHUSA IJIA

BBITIOJIHEHUS] JAbHEHIUX JIA0OpPATOPHBIX 3aJaHWid, HM3YYHTh TPUEMBl TNPUMEHEHUs QYHKIOHA U
aJIrOPUTMOB JJIS Pa3IUYHbIX 3a7a4.

3aganus:
3ananue Brinonusercs B Colab vim aHamornyHoi cucreme



Hcnons3yiiTe nmpeniiokeHHbI HA00p JaHHBIX.

1. OTkpoiiTe 6IOKHOT ¢ IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 3aaHKe MO aJrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJBI.

JlaGopaTopnoe 3ananue 2.1. UncTpymenTapuii pa3pabotku Ha si3pike Python.

BBon u BeiBoj manHbIX. Cpema paspabotku. CucteMbl ympaBiaeHHss komoMmM. Mopynu. Math,
NumPy.

Lenb: 03HAKOMUTBCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, momyuuts ymenus st
BBITIOJIHEHUS JTAbHEHIINX Ja00paTOpHBIX 3aJaHUd, M3YYHTh HpUEMbl PabOThl ¢ OUOIMOTEKaMU U
cpemramMu pa3padoTKH.

3aganust:

3ananue Brinonasercs B Colab vim aHamorn4Hoil cucreme

Hcnonb3yiiTe mpeuioKeHHbIH HA00p JaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM I10 JAHHOU TeMe.

2. BeimonHuTe 3aaHKE IO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BBIBOJBI.

Jlaboparopnoe 3ananue 2.2. PaGoTa co cTpykTypamu qanubix Python.

Croucku. Koprexu. Cnosapu. IIpeoOpasoBanue nanubix. Cpessl. Lluximdeckas o6OpaboTka
cniicka. ['enepaTop cnucka.

[{enb: 03HAKOMUTHCS C U3MEHSIEMBIMU U HEU3MEHSIEMBIMU CTPYKTYPaMH JTaHHBIX B si3bike Python,
MOJIyYUTh YMEHHUS AJIs BBIMOJHEHUS AaIbHEHIINX JTaOOPaTOPHBIX 3a/laHul, U3YYUTh MPUEMbI padOThI CO
CTPYKTypaMH JTaHHBIX.

3amaHus:

3anmanue Beinoaasercd B Colab nim aHaaornuHoi cucreMe

Hcnons3yiiTe nmpenyiokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe 6IOKHOT ¢ IPUMEPOM I10 TAHHOH TeMe.

2. BoinmonHuTe 3aaHue Mo aaropuTMy, yKasaHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJIBI.

JlaGopatoproe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPAaMMHUpPOBAHUSA B
Python.

[TonsiTHe O0OBEKTHO-OPUEHTUPOBAHHOTO MporpamMmmupoBanus. Kmacc. OOwvekt. MHKamcymsmus,
HaclieoBaHue 1 nmommMop¢usM B Python.

[{enb: 03HAKOMUTBCS € dIEMEHTaMH 00BEKTHO-OPUEHTUPOBAHHOTO MIPOTrPAMMUPOBAHUSI HA A3BIKE
Python, mosryunTh yMeHHs HamuMcaHUsT OOBEKTHO-OPUEHTHUPOBAHHBIX TNPOTPAMM, H3YYUTh IPUEMBI
paboThI ¢ KJ1accaM U 00BEKTaMHU.

3anaHus:

3ananue BeinonHserca B Colab unu aHanmoruyHou cucteme

Ucnons3yiiTe nmpeniokeHHbIH HAa0Op JaHHBIX.

1. OTkpoiiTe OIOKHOT ¢ TPUMEPOM I10 TaHHOU TeMe.

2. BeImonmHUTE 331aHKE TI0 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOIEL.

Jlaboparopnoe 3aganue 2.4. Python ans pemeHus aHaTUTHYECKHUX 3a1a4.

bubnmorexa Pandas, ananu3 u 06paboTka nanHbXx. Busyanusanus B matplotlib u seaborn.

Lenb: o3HaKOMUTHCS ¢ OubIMOTEKamMu B si3bike Python, momyuuts ymenus oOpaboTKu, aHAINU3a U
BU3YQJIN3allUH TaHHBIX, U3YYUTh IPUEMBI paOOTHI ¢ OMOIMOTEKaMHU.

3agaHust:

3ananue Beimonasiercs B Colab min aHATIOTUIHON CUCTEME

Hcnonb3yiiTe mpeioKeHHbIH Ha00p JaHHbBIX.

1. OTkpoiite 6JIOKHOT ¢ IPUMEPOM I10 TaHHOH TeME.

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



3. Caenaiite BBIBOJBI.

Kpumepuu oyenusanus (011 kasxcoozo 3a0anus):

9-10 GammoB — 3aJaHUE PEUICHO B IIOJIHOM OOBEME, CaMOCTOATENBHO BBHIOpAHBI BEpPHBIC
MHCTPYMEHTAJIbHbIE METOJIbl U OMOJIMOTEKH, COCTaBIE€H KOPPEKTHBIM MPOTrPaMMHBIA KOJI, BBIIOJIHEHUE
KO/Ia MPOM301LI0 6e3 OUIMOOK U MOTYyYeH 3aJaHHbII pe3ysbTaT, 0T4eT O(hOPMIICH BEPHO U NPEAOCTaBICH
Ha TPOBEPKY B YCTAHOBJEHHBI CpPOK, OOyyaroIIMiCsi BEpPHO OTBEYAE€T HAa BONPOCH IO 3a/aHUIO,
JIEMOHCTPHUPYET HATMYKE TITyOOKHUX UCUEPIBIBAIOIINX / TBEPBIX M JOCTATOYHO MOJHBIX 3HAHUH;

5-8 OaymoB — 3aJaHWE PEIICHO B TOJMHOM 00BeME C HEOOJBIIUMHU IOTPEUTHOCTIMH,
CaMOCTOSITENIbHO BBIOPAaHBI BEPHBIE MHCTPYMEHTAJIBHBIE METO/IbI M OMOIMOTEKH, COCTABIEH KOPPEKTHBIM
MIPOrpaMMHBIN KOJI, BBIIIOJHEHHE KOJa MPOU301UI0 0e3 OMIMOOK M MOJIyY€eH 3a/laHHbIN pe3ysbTaT, OTYET
oopMIeH BEpHO M TMPENOCTABICH Ha IMPOBEPKY B YCTAaHOBJICHHBIH CPOK MIM C JOIMYCTHMBIM
ON0371aHUEM, OOydarouuiics OTBEYaeT Ha BONPOCHI IO 33JaHUI0 BEPHO, HO C OTAEIbHBIMHU
MOTPEUTHOCTSIMU U OIIMOKAaMH, YBEPEHHO HCIIPABICHHBIMH T1OCIIE IOTIOJTHUTENBHBIX BOIIPOCOB;

2-4 Ganna — 3aJjaHKUe PELIEHO YaCTUYHO, YACTUYHO BBHIOPaHbI BEPHBIE HHCTPYMEHTAJIbHBIE METObI
U TpUEMBl PpEUICHHUS, TMPEACTaBICH HE3aBEepIICHHBIH WM COJCPXKAIIMA HEKOTOpble OIINOKH
IIPOrpaMMHBIM KOJ, OTYET O(OPMIIEH YAaCTUYHO BEPHO M IPEJOCTaBIEH Ha MPOBEPKY C JOMYCTUMBIM
OTO37aHMEM, OOYYaIOLIUIiCS OTBEYaeT Ha BOMNPOCH MO 3aJaHUI0 YAaCTUYHO BEPHO, JIEMOHCTPHUPYS
HEKOTOPYI0 HETOYHOCTh OTBETOB Ha JJONOJHUTEIbHBIE U HABOAIINE BOIIPOCHI;

0-1 GayIoB — 3a/7aHUe HE PEUICHO MM PEIIeHO YaCTUYHO, YaCTHYHO BHIOpaHBI HEOOXOIMMBbIE
MHCTPYMEHTAJIbHBIE METOJIbl U NMPHEMbI PELICHMs], IPOrPAMMHBIA KOJI HE NPEACTABIEH WIN COAEPKUT
rpyObie onmmobKu, oT4eT He 0(hOpMIICH, OTUET HE CAAH Ha MPOBEPKY B JOMYCTUMBIH CPOK, O0yYaroImuics
OTBEYAET Ha BOMPOCHI 110 3a/laHUI0 HE BEPHO.

Maxkcumanvnoe kKonuvecmeo 0annoe 3a nadoopamopusie 3ad0anuna — 80 (8 3aoanuit no 10
oannos).

3. Metoanyeckue MaTepualibl, onpeaesonme nNpoueaypbl OleHUBAHUS 3HAHMA, YMEHMIH,
HABBIKOB U (MJIH) ONBITA AeSATeIbHOCTH, XapPaKTePU3YIOIINX 3Tanbl (JOpMUPOBAHHUA KOMIETEHINH

[Tpoueaypsl OlleHUBaHMSI BKJIIOUAIOT B ¢€0s1 TEKYIIUN KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJIUTCA C HCIOJIB30BAHUEM OIICHOUYHBIX CPEACTB,
MIPE/ICTAaBJICHHBIX B 1. 2 JAHHOTO MPWIOKEHUS. Pe3yapTaThl TEKyIIEro KOHTPOJIS JOBOASITCS 10 CBEACHUS
CTYJICHTOB JI0 IPOMEXYTOYHOM aTTeCTALINH.

IIpomexyToOUHAS ATTECTAUMSA IPOBOTUTCS B opMe 3adeTa.

3aueT TPOBOAMUTCSA MO PACHUCAHUIO MPOMEXKYTOUHOHM arrectanuu. KomudecTBO BOMPOCOB B
3a4€THOM 3aJlaHUU — 2 (OAMH TEOPETUYECKUM BOMPOC W OJHO TMPAKTHKO-OPUEHTHPOBAHHOE 3aJaHUE).
Pe3ynbpTaThl arrecTany 3aHOCATCS B BEIOMOCTh M 3aU€THYIO KHIDKKY CTylaeHTa. CTyneHThI, He
MIPOIIEIITNE TPOMEKYTOUHYIO aTTECTAIMI0 MO TpaduKy, MOJDKHBI JIMKBUIAPOBATH 3aI0JKEHHOCTh B
YCTaHOBJICHHOM HOPSIKE.



[Ipunoxenue 2

METOINYECKHUE YKA3ZAHUS 110 OCBOEHUIO JUCIIUIIJIMHBI

Y4eOHBIM IJIAaHOM TIPETyCMOTPEHBI JIA00OPATOPHBIC 3aHATHS.

B xone nabopaTopHBIX 3aHATUH YIIIyONSIOTCS M 3aKpEIUIIOTCS 3HaHUSA CTYJIEHTOB IO psay
BOIIPOCOB, Pa3BUBAIOTCSI HABBIKU MTPAKTUUECKON PAOOTHI.

ITpu noaroToBKE K 1a00paTOPHBIM 3aHATHAM KaXKIbIH CTYIEHT JOJDKEH:

— U3y4YUTh PEKOMEHJIOBaHHYIO yUe€OHYIO JIUTEPATYPY;

— MOATOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TEME.

B nponecce moaAroroBku K J1a0OpaTOPHBIM 3aHSTUAM CTYJIEHTbl MOTYT BOCIHOJIb30BaThCS
KOHCYJIBTAllUSIMU TIPENOaBaTesl.

Bomnpockl, He paccMOTpeHHBIE Ha JTAOOPAaTOPHBIX 3aHATHSX, TOJDKHBI OBITh M3YYEHBI CTYJCHTAMHU
B XOJI€ CaMOCTOATEJIbHOW paboThl. KOHTPOIL caMOCTOATENbHOM pabOThl CTYJIEHTOB OCYLIECTBISIETCS B
XO0JIe 3aHATUH TIOCPEACTBOM TECTHPOBAHMSI M BBINIOJIHEHUs Ja0opaTopHbIX 3anaHuil. B xoxe
CaMOCTOSITENIbHOW paboThl KaXKAbI CTYJEHT 00s3aH NpPOYMUTaTh OCHOBHYIO U 10 BO3MOKHOCTH
JIOTIOJIHUTENbHYIO JIUTEPATypy IO HU3y4aeMOl TeMe, BbIACIUTh HENOHSATHBbIE TEPMUHBL, HAUTH UX
3HAYEHUE B SHLUUKIIONEINYECKUX CIOBAPSX.

CTyIeHT J0KeH TOTOBUTHCS K PECTOSIIEMY J1a00paTOPHOMY 3aHSATHIO IO BCEM 0003HAYCHHBIM
B paboyeil mporpaMMe AUCHUILIMHBI BOIIPOCAM.

JUis MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJIO M IPOMEXYTOUHOM aTTecTaluu CTYACHTHI
MOTYT BOCIIOJIb30BaThCs 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Taxke oOydaroluecss MOTYT B3STh
Ha JIOM HEOOXOMMYIO JIUTEPaTypy Ha aOOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN MITH BOCTIONB30BAThHCS
YUTAJIBHBIMU 3aJIaMHU.
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