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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-5.2)
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. OIIK-6 JI1.1, JI1.2, JI1.3,

1.1 |Crpoku. MaccuBsl. BBoa u BbiBoA. IlpuMmeHeHHe alropuTMHUYECKOTO 6 4 OTK- 5’ 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-6,
1.2 o 6 4 J12.1,J12.2,J12.3,
J1abOPaTOPHBIX 3alaHui ¢ ucmoib3oBanueM Python, Jupyter Notebook OIIK-5
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-6,

1.3 |mo cyerunky. Llukn c¢ mpenycroBuem u moctycioBueMm. OOpaborka 6 4 OITK-5 JI2.1,J12.2, JI2.3,
MacCUBOB. BwIxom m3 nukia. BeimonHeHwe 1a0oparopHBIX 3aiaHuil J12.4
ucnosub3oBanueM Python, Jupyter Notebook mu Colab. / JIa6 /

Jlaboparopnas padota 1.4. yHKIUHN U PEKYPCUBHBIE AITOPUTMBI.
[TonsitTne momnporpammel. Ilepemaya W BO3Bpar  mapameTpoB. OITK-6 JIT.1,J11.2, J11.3,

1.4 |JlokanpHBle ¥ TnoOOaTbHBIC TEepeMeHHBIE. Pekypcusa. BrimomHeHue 6 4 OIK- 5’ JI2.1,J12.2, JI2.3,
nabopaTopHBIX 3amaHuil ¢ ucnonb3oBanueM Python, Jupyter Notebook 2.4
i Colab. / JIab /

Tema. ba3bl JaHHBIX. OIIK-6 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-5
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. OIIK-6 JI1.1, J11.2, JI1.3,

2.1 |BBox u BeIBOx gaHHBIX. Cpena paszpaboTku. CHCTEMBI yIpaBlICHHS 6 4 OIK- 5’ 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-6 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-5
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-6, IS S
2.3 6 4 J12.1,J12.2,J12.3,
O0wext. Mukancynsauus, HacnemoBaHwe u moiauMopdmsMm B Python. OIIK-5 .4
Bemonnenne mabopaTopHBIX 3amaHuil ¢ ucmoib3oBaHWEeM Python, ’
Jupyter Notebook mnu Colab. / JIa6 /
JlaboparopHas pabota 2.4. Python mns pemieHHs aHATUTHYCCKHX
3a1ad. OITK-6 JI1.1, JI1.2, JI1.3,
2.4 |bubmnoreka Pandas, amanm3 u o0OpaboTka HNaHHBIX. Busyammsanus B 6 4 ’ J12.1,J12.2, JI2.3,
. . OIIK-5
matplotlib u seaborn. BeImonHeHHe Ta0OPAaTOPHBIX  3amaHUN ¢ J12.4
ncnonb3oBanueM Python, Jupyter Notebook mm Colab. / JTab /
25 Tema. OcHOBBI Web-pa3paboTku. 6 38 OIIK-6, ﬁ;}’ﬁé;’ jgg’
™ | OcobennocTr web-pa3paboTku ¢ ucnons3oBanueM Python. / Cp / OIIK-5 o J'[2. 4’ "
JI1.1, J11.2, JI1.3,
2.6 | /3auer/ 6 o | OUK6 1\ pima2 ma,
OIIK-5 .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 ONEHOYHBIX CPEACTB

Ipunoxenue 1

1. Onucanue nmokasarejeii u KPUTEPUEB OLICHUBAHUSA KOMIIETEHIIMH HAa PAa3JIUYHBIX 3Talax
HX (l)OpMHpOBaHI/IH, OIMUCAHMEC IIKAJI OHCHUBAHUSA

1.1. [Toka3arenu u K

HUTCPUH OICHHBAHWA KOMHGTGHHI/IfIZ

3VH, cocraBisiomnpe
KOMITIETEHIIAIO

ITokazarenu
OLIEHUBAaHUSA

Kputepuu
OILICHUBAaHMs

Cpenctsa
OIICHUBAHWU

OIIK-5: CriocoOeH HCIoIp30BaTh COBpEMEHHbIE MH(POPMAIMOHHBIE TEXHOJIOTHH M IPOTPAMMHBIE CPEJICTBA MTPU PEIICHUT

HpOo(eCcCHOHANBHBIX 3a/1a4.

3HaTh: aJrOPUTMbI OOpabOTKH | 3HAET TOHATHS  AITOPHUTM, | MOJHOTA M comepxkatenbHocTh | T — Tect (1-5), 3 —
JTAaHHBIX porpamMma, NepeMeHHbIe, | OTBeTa Borpockl K 3adery (1-
THUIIBI JAHHBIX YMEHHE IPUBOJIUTH IPUMEPHI 20)

YMeTb: CTPOUTH QJITOPUTMBI | CTPOUT JVHEHHbIe | OJHOTa M colepkarenbHOCTh | JI3 — mabopatopHble
JUId  pelleHus TNPHUKIATHBIX | aITOPUTMBI, LUKIMYECKHE | OTBeTa 3aganus (3amanus 1.1-
3aj1a4 AITOPUTMBI yYMEHHE PUBOJHUTH TPUMEPHI 1.4)

yMeHue CaMOCTOATENBHO

HaXOJUTh peleHue

MTOCTaBJICHHBIX 3a]1a4
Branets: NpaKTHYECKUMH | pa3pabaTbiBaeT HOJHOTa U coAepxartenbHOCTh | JI3 — mabopaTopHble
HaBbIKAMU OOpaOOTKM JaHHBIX | MOANPOTPAMMBI, HUCIIONB3yeT | OTBETA 3amanus (3amanug 1.1-
ISt peleHus 3aj1a4 | JIOKanbHble U  TJI00albHBIC | YMEHHE IPUBOAUTH PUMEPHI 1.4)
npohecCHOHAIBHON HEpEMEHHBIE, PEKYPCUI0 yMEHHE CaMOCTOSATENBHO
JeSITeTbHOCTU HaXOJUTh peleHue

IOCTABJICHHBIX 3aJ1a4

OIIK-6: CriocoOeH NoHUMAaTh

IPUHIUITBEI Pa0OTHI COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIIOTHH U
pelIeHus 3a1a4 npoecCHOHaIbHON NeITeIbHOCTH

HCIIOJIB30BAaTh UX JJIA

3HaTh: OCHOBBI | 3HACT TOHATHS OOBEKTHO- | MOMHOTA M comepkarensHocth | T — Tect (6-10), 3 —
MIPOrpaMMHUPOBAHUS OpPUEHTHPOBAHHOTO OTBeTa BOIIPOCHI K 3adety (21-

IPOrpaMMHUPOBAHHS YMEHHE IIPUBOIUTH TPUMEPHI 36)
YMeTs: UCIONB30BaTh | UCIOJIB3YET cpelly | mojHOTa M colepkatenbHOCTH | JI3 — mabopatopHble
WH(POPMAIIMOHHBIE TEXHOJIOTHH | pa3padoTKH, CHCTEMY | OTBETa 3aganus (3amanus 2.1-
TSt perieHus 3aa4 | yIpaBJICHUS KOJIOM yYMEHHE IPUBOAUTD IIPUMEPBI 2.4)
npodeccHoHaNbHOM yMeHHe CaMOCTOSITENIBHO
JesATeIbHOCTH HaXOAUTb perieHue

NOCTaBJICHHBIX 33124

Braners: MPaKTUYECKUMH | BBIMOJHAET aHAIIN3 U | IOJHOTA M conepkatenbHOCTH | JI3 — mabopatopHble
HaBBIKAMH TIPOTPaMMHUpPOBaHUS | 0OpabOTKY  JaHHBIX, UX | OTBETa 3amanus (3amaHus 2.1-
pH peLIeHuH 3a1a4 | BU3yaIU3aLHIo yYMEHHE IPUBOAUTD IIPUMEPEI 2.4)
npodeccHoHaNbHOM yMeHHe CaMOCTOSITENIBHO
JesTeIbHOCTH HaXO/IUTb penreHre

ITOCTABJICHHBIX 3aJ1a4

1.2 IIxanbl OLIEHUBAHUSI:
Texymuii KOHTPOJb YCHEBAEMOCTH U MPOMEXKYTOUYHAs aTTECTAllMsl OCYIIECTBIISETCS B paMKax
HaKOIUTEJIbHON OaJNTbHO-PEUTHHIOBOM cucTeMbl B 100-0aiibHOM TITKAJIE.
50-100 6as10B (3a4TEHO);
0-49 6asoB (He 3a4TEHO).

2. TunoBble KOHTPOJBbHBIC 3aJaHUSl WJIM HMHbIe MaTepHAJbl, HeOOXOAMMBbIEe JIsl OLEHKH
3HAHW#, yMEHHUH, HABbIKOB M (WJIH) ONBITA /IeATeIbHOCTH, XapaKTePU3YIOLIUX 3TaNbl (POPMUPOBAHUSA
KOMIIeTeHIIMii B mpouecce 0CBOeHUsI 00pa30BaTeIbHOI MPOrpaMMbl

IIepemeHHbIe.
Tune! JaHHBIX.
Crpoxku.

el N =

Bonpocsl k 3auery

[TonaTue anroputma, mpoOrpaMMsl.




5. Maccussl.

6. BBox u BeIBOI.

7. JluHeiiHblEe AITOPUTMBI.

8. BetBnenus.

9. VYcnosus.

10. Luknuyeckue aropuTMBI.

11. Buasr nukIos.

12. 1Iyki 10 KOJIICKIIMH.

13. [uKI 110 CYETYHKY.

14. [ukia ¢ npeaycaoBHEM U IOCTYCIOBUEM.
15. Ob6paboTka MacCUBOB.

16. Beixox u3 nukia.

17. TlonsTHE MOANPOTPaAMMBI.

18. Ilepenava u BO3BpaT mapaMeTpoB.

19. JlokanbHbIe U TI00aTBHBIC TIEPEMEHHBIC.
20. Pekypcwusi.

21. BBoJ ¥ BBIBOJI JaHHBIX.

22. Cpena pa3paboTKH.

23. Cucrembl yIIpaBIIeHHS KOIOM.

24. Monynu.

25. Cruckw.

26. Koprexmn.

27. CroBapu.

28. TIpeoOpa3oBaHHE CTPYKTYp JaHHBIX.

29. Cpessl.

30. [uknuueckas 0OpabOTKa CIHCKA.

31. T'enepatop crmcka.

32. TlonsiTne 0OBEKTHO-OPUEHTHPOBAHHOTO ITPOTPAMMHUPOBAHUSI.
33. Kiacc. O6bexr.

34. Wukancynsnus, HacjaeaoBaHue u moaumopdusm B Python.
35. bubnuoreka Pandas, ananus u 06paboTKa TaHHBIX.
36. Busyanuzanus 8 matplotlib u seaborn.

3auemHnoe 3a0anue GKIWUAEM 084 60NPOCA — OO0UH MEOPEMUUEcKuil 60npoc u 0O0HO
NPAKMUKO-OpUEHMUPOSAHHOE 3a0aHue U3 YUC/1A NPUBEOECHHBIX HUMCE 1A00PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanusi:

- 50-100 GannoB («3auTeHO») — U3JOKEHHBIH MaTepuan (aKTUYECKH BEpPEeH, HAWYHe IITyOoKHX
WCYCPIIBIBAIOIINX 3HAHUH B OOBbEME MPOWJICHHOW NPOTrpaMMbl JIMCHUIUIMHBI B COOTBETCTBHU C
MOCTaBJICHHBIMHU MPOTPaMMOM Kypca HESIMUA M 3a/1a4aMi 00y4eHUsl; TIPaBUIIbHbIC, YBEPEHHBIC JICHCTBUS
M0 TPUMEHECHHUIO TOJYYCHHBIX 3HAHUH Ha MPAKTUKE, IPAMOTHOE M JIOTUYECKH CTPOWHOE H3JIOKEHHE
MaTepualia Ipu OTBETE, YCBOCHUE OCHOBHOW M 3HAKOMCTBO C JIOTIOJIHUTEIILHOW JIMTEPATYpOid; HATHUYHUEC
TBEpABIX M JOCTATOYHO TMIOJHBIX 3HAHMM B O0bEME TMPOWIEHHOW MpPOrpamMMbl TUCIHUILUIMHBI B
COOTBETCTBUHU C LIETSIMU O0yUYEHUS, MPABUIIbHBIE AEUCTBUS 110 MPUMEHEHHIO 3HAHUI HA MPAKTUKE, YETKOE
U3NIOKEHWE MaTepuana, JOMYyCKAlTCS OTIENbHBIE JIOTUYECKHE M CTHJIMCTHYECKHE MOTPEIIHOCTH,
00yYaroUIuiicss YyCBOMII OCHOBHYIO JIUTEPATYpy, PEKOMEHIOBAaHHYIO B pabouell mporpaMme AUCIUIIIHNHBL
HaJIW4uue TBEPAbIX 3HAHUH B O0bBEME NPOIIEHHOTO Kypca B COOTBETCTBUU C MLENSMU OOYyYEHHS,
W3II0KEHHE OTBETOB C OTJEIbHBIMU OLIMOKAMH, YBEPEHHO HCIPABICHHBIMH IOCJE AOMOIHUTEIbHBIX
BOIPOCOB; MPaBUIIBHBIC B I[EJIOM JCUCTBUS MO0 MPUMEHEHHUIO 3HAHHUI Ha TTPAKTHKE;

- 0-49 GamnoB («HE 3a4TEHO») — OTBETHI HE CBS3aHBI C BOMPOCAMH, HATUYME TPYObIX OMIMOOK B
OTBETE, HEMOHNUMAaHHE CYIIHOCTH H3JIaraeéMoro BOMPOCa, HEYMEHHE MPUMEHSTHh 3HAHHUS Ha TMPaKTHKE,
HEYBEPEHHOCTh M HETOYHOCTh OTBETOB Ha JOMOJHUTEIbHBIE U HABOASAIIME BOPOCHL.



Tecr
1. CrpykrypupoBaHHe porpamMMsl B sizbike Python ocymiectsisiercs
a. C momoirsio onepaTopHbIX ckoOok begin ... end
b. C nomomuipto 3HakoB { }
c. C nmomolIbIo OTCTYIIOB
d. C nomomursto TabIHIL
2. B pesynbrate BoInosHeHUS Koqa [X**2 for X in range(5)] Oyaet co3nan:
a. Cnucox kBaapartoB uucen ot 0 1o 4
b. Koprex
C. BosHukHeT ommbka
d. ®yHkus uHTEpBaIA
3. B s3bike Python ¢yHkims MoxeT ObITh Iepe/iaHa B Ka4eCTBE apameTpa Apyrou QyHKIUH
a. Tomnbko B Bune lambda-eipakenust
b. Jla moxer
Cc. Her He moxer
d. ®yukiwmii B Python He cymectByer
4. 1ukaryecKre aaropuTMbl pean3yroTces B Python ¢ momorpio KoHCTpyKIuit
a. if...elif ... else
b. def
C. define ...
d. for...in...uwhile...
5. bubnuoreka Seaborn npenHa3zHadeHa Jist
a. OO6paboTKM TaOIUYHBIX JAaHHBIX
b. Busyanuzanuu gaHHBIX
c. Web-pa3pabotku
d. Pabotsl ¢ cucreMHbIMHU aitamMu
6. Koucrpykuwmii if ... elif ... else mpeanasnauena B Python mns peanuzanuu
a. [ukiam4yeckux aaropuTMOB
b. BerBsimuxcs airopuTMOoB
C. JIMHEWHBIX aJITOPUTMOB
d. AHATUTHYECKUX AITOPUTMOB
7. Boipakenue ‘TIPUBET’[::-1] BbimacT
a. IIPUBET

b. T
c. ITIPUBE
d. TEBUPII
8. Beenen cnoBapp d = {‘PocroB’:’P®’, ‘Ilapmwx':’®panuusa’}. YUroObl MNOIYYUTH CTpaHy, TIIe
pacmionaraercs [Taprk HY)KHO HCIIOJIb30BaTh:
a. d[‘IMapwmx’]
b. Tapmwx[0]
c. d[1]

d. find(‘ITapmx’, d)
9. bubnuoreka Python, mo3Bonstomas 3hQekTHBHO 00padaThIBATh W AHAIW3UPOBATH [AHHBIC B
TabauHON (hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pekypcus 310
a. TpueM, IpU KOTOPOM (YHKIIUS BBI3bIBAET caMmy ceOst
b. cneumanpHBIN THI JAHHBIX
C. BapuaHT MaccHuBa
d. KomaHZa BbIBOJa MH(OPMALIUH



Kpumepuu oyenusanusi:

Jnst omHOTrO OOy4aromierocst GopMupyeTcsi BapuaHT, coaepikaiinii 10 BOrpocos.
17-20 GamnoB — TecT npoiineH Ha 85-100 %,

7-16 6anmnoB — Tect npoiaeH Ha 35-84 %,

0-6 GayToB — TeCT MpoiiieH Ha MeHee, ueM 35 %.

Maxcumansnoe konuvecmeo v6annoe 3a mecm — 20.

JlabopaTtopHble 3a1aHus
JlaGopatopHoe 3aianue 1.1. AlIropuT™Msl ¥ CTPYKTYpbl JaHHBIX.
[lonstue anroputma, nporpammsbl. Ilepemennsie. Tumnbl ganabsix. Ctpoku. MaccuBbel. BBoa u

BBIBO/I. HpI/IMeHeHI/IC AITMOPUTMHUYCCKOI'0 MBIIIIJICHUA K PECHICHUIO 3a1a4.

]_IGJ'IBZ O3HAKOMHUTHCA C MEPEMCHHBIMU, TUIIAMH U CTPYKTYpaMHW JAaHHBIX, MOJYYUTb YMCHHA JJIA

BBITTOJIHCHU AL }laJ'II)HeI\/'IIHI/IX J'Ia60paTOpHI>IX 33)13HI/II71, N3y4YUTh IPHUEMBI BBOJAA U BBIBO/JIA.

3anaHus:

3amanue Beimonasercs B Colab nnu aHamoruuHoi crucreme
Hcnons3yiiTe mpeaioxkeHHbIH HA0Op JTaHHBIX.

1. OtkpoiiTe GIOKHOT ¢ MPUMEPOM I10 IaHHOH TeMe.

2. BemmonHuTe 33/1aHKe 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CpemaiiTe BEIBOJIBI.

JlabopatopHoe 3amanue 1.2. JInHelHbIC U BETBSIIUECS aJITOPUTMBI.
JInnelinpie anroput™el. BeTBienus. Y cnous.
Lenb: O3HAKOMUTHCA C JIMHEHHBIMM U BETBAIMIMMUCA AITOPUTMAMU, MOJIYYUTh YMEHUS IS

BBITIOJIHEHUS JalbHEUIINX JTAOOPAaTOPHBIX 33JaHUN, MU3YUYUTh NPHUEMbl MPUMEHEHHUS aJrOPUTMOB IS
Pa3IMYHbIX 3a/1a4.

Samanus:

3ananue Beimonusercs B Colab wim anamornunoi cucreme
Hcnons3yiiTe mpeaiokeHHbI HA0Op JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ MPUMEPOM I10 JAHHOU TEeMe.

2. BeimosHuTe 33/1aHKE 110 QJITOPUTMY, YKA3aHHOMY B OJIOKHOTE.
3. Cmenaiite BLIBOBI.

JlaGopatopHoe 3amanue 1.3. [{lukimueckue alropuTMel.
Huknuueckue anroput™bl. Buabl mukiio. [Hukn mo komnekiuu. Iukn no cueruwky. [ukin c

npeayClIOBUEM U ITOCTYCIIOBHCM. O6pa60TKa MaCCHUBOB. BBIXO,I[ U3 IHUKJIA.

I_IGJ'ILZ O3HAKOMHUTBCA C€ LNUKIAYCCKUMU aAJIT'OPUTMAMH, IIOJIYYUTb YMCHUSA [JII BBIIIOJIHCHHA

JanbHENIINX J'Ia60paT0prIX SaHaHHﬁ, HU3YUYUTh NPUEMbI TPUMCHCHUS aJITOPUTMOB JIsI Pa3JIAYHBIX

3a1ad4.

3amaHus:

3ananue Boeinoanserca B Colab uinu ananornynoii cucreMe
Hcnonb3yiiTe npeaioKeHHbI HA00p JTaHHBIX.

1. OTkpoiiTe GIOKHOT ¢ MPUMEPOM IO IaHHOH TeMe.

2. BeimonHuTe 33aHKe MO alTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CoemnaiiTe BEIBOIBI.

JIaGoparopHoe 3aganue 1.4. @yHKIUU U PEKYPCUBHBIE aITOPUTMBI.
ITonatue mnoxmporpammsbl. Ilepemaua u Bo3BparT mnapamerpoB. JlokanpHble M TJ100aJIbHBIE

nepeMeHHble. Pexypcust.

HCJ’ILZ O3HAKOMUTECA C (I)YHKLII/ISIMI/I U PCKYPCUBHBIMU AJITOPUTMaMH, IHOJYUYUTHL YMCHHA IUIA

BBIMOJIHEHUS JTAIbHEHIIUX J1a0OpaTOpHBIX 3aJaHui, H3Y4YUTh TNPUEMbl TNPUMEHEHUs (QYyHKIHA U
QJITOPUTMOB JUTSI pa3IMYHbIX 3a7a4.

3agaHus:
3amanue Beinoausercs B Colab nim anamornysoii cucreme



Ucnons3yiiTe npeayioxkeHHbI HA0Op JTaHHBIX.

1. OTKpoiiTe GIIOKHOT C MPUMEPOM I10 TAHHOH TeMeE.

2. BeInosiHuTE 3a/1aHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

JIaboparophoe 3amanue 2.1. UHcTpyMeHTapuii pa3paboTku Ha si3bike Python.

BBox u BwiBox mansbiX. Cpenma paspabotkum. Cucrembl ympaBieHus kozoMm. Mopaymu. Math,
NumPy.

Llenb: 03HAKOMUTBCS C MHCTPYMEHTaMH pa3pa0boTKH mporpamMm Ha Python, momyuuts ymeHust uis
BBINIOJIHEHUS JAJbHEHIINX JIaOOpaTOPHBIX 3aJaHHi, M3y4UTh MpUEMBbl pabOThl ¢ OUOIMOTEKAMH H
cpenamu pa3paboTKH.

3anaHus:

3amanue BoinonHsercs B Colab unu ananoruyHoii cucreme

Hcnonp3yiiTe npeaiokeHHbIH HA0Op TaHHBIX.

1. OtkpoiiTe GIOKHOT ¢ MPUMEPOM I10 IaHHOH TeMe.

2. BeinonHuTe 334aHKUE MO ANTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BHIBOJIBI.

JlaGopaTtopHoe 3ananue 2.2. PaboTa co ctpykTypamu AaHHbIX Python.

Crnucku. Koptexu. Crnosapu. IIpeoOpazoBanue npannbix. Cpesbl. Lluknmueckass oOpaboTka
criicka. ['enepaTop crimcka.

Llenb: 03HAKOMUTBCS ¢ M3MEHSIEMBIMU ¥ HEU3MEHSIEMBIMU CTPYKTYPaMU JaHHBIX B si3bike Python,
IMOJIYUUTh YMCHUS IJId BBIITOJHCHUSA ﬂaHBHeﬁMHX na6opaTopHHx SaﬂaHHﬁ, HN3YUYUTh NPHUEMBI pa6OTI)I CcO
CTPYKTypaMU OJaHHBIX.

Samanus:

3ananue Beimonusercs B Colab wim anamornunoi cucreme

Hcnons3yiiTe mpeaioxkeHHbI HAa0Op JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ MPUMEPOM I10 JAaHHOU TeMe.

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

3. CmenaiiTe BLIBOBI.

JlaGopatopHnoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHEHTHPOBAHHOTO IPOTPAMMHUPOBAHUS B
Python.

[TonsTe 0OBEKTHO-OPUEHTHPOBAHHOTO MporpammupoBanus. Kiacc. OO0bekT. MHKancyssius,
HacjeaoBaHue ¥ moauMopdusm B Python.

[{enb: 03HAKOMHTHCS € DJIEMEHTAaMH 0OBbEKTHO-OPHUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHUS HA S3BIKE
Python, momy4yuTh yMeHUsS HamucaHus OOBEKTHO-OPHEHTHPOBAHHBIX IMMPOrPAMM, H3YYUTh IPHEMBI
paboTHI ¢ KJ1accaMu U 00BEKTaMH.

3amanus:

3ananue Boeinoanserca B Colab uinu ananornynoii cucreMe

Hcnonb3yiiTe mpeaioKeHHbI Ha00Op JTaHHBIX.

1. OTkpoiiTe OIOKHOT C IPUMEPOM IO TAHHOU TEME.

2. BeinmonHuTe 33aHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CoemnaiiTe BEIBOIBI.

JIaGoparopHoe 3ananue 2.4. Python ams pemieHus aHanUTHYECKUX 3a/1a4.

bubnuoreka Pandas, ananus n o0paboTka nanHbIXx. Busyanuszanus B matplotlib u seaborn.

Llenb: 03HAKOMUTBCS ¢ OMOIMOTEKaMu B si3bike Python, momyunTs ymeHus 00pabOTKH, aHATHM3a U
BU3YQJIN3aLUH TaHHBIX, U3yYUTh IPUEMBI paboThl ¢ OMOINOTEKaMU.

3anaHus:

3amganue BeimonHsercs B Colab unm ananoruyHoii cucreme

Vcnonp3yiiTe npeanokKeHHbli Habop JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 JTaHHOH TeMe.

2. BeInosHuTE 3a/1aHKe MO aIrOPUTMY, YKa3aHHOMY B OJIOKHOTE.



3. Cuenaiite BHIBOJBI.

Kpumepuu oyenusanus (011 xaxcoozo 3a0anus):

9-10 OamnoB — 3aJaHME pEUICHO B TIOJHOM OO0BEME, CaMOCTOSTEIbHO BBHIOpAHBI BEpHBIC
WHCTPYMEHTAIbHBIC METOJbI U OMOIMOTEKH, COCTaBJICH KOPPEKTHBIN MPOTPaMMHBIN KOJI, BBITOJHEHUE
KO/1a MPOM30IILII0 Oe3 OMMOOK U MOTYYEH 3aJaHHbIM pe3yNbTaT, 0T4eT 0(hOPMIIEH BEPHO U IPEAOCTABICH
Ha TIPOBEPKY B YCTAHOBIICHHBIH CpOK, OOyYaromMHCS BEPHO OTBEYAECT HA BOMPOCHI MO 33/aHUIO,
JEMOHCTPHPYET HATMYHE TITyOOKUX HCUSPITHIBAIONINX / TBEPBIX U JJOCTATOYHO TIOJTHBIX 3HAHUIH;

5-8 OammoB — 3amaHWe pENICHO B IOJHOM O0beMe C HEeOOJNBIIMMU TOTPEIIHOCTSIMH,
CaMOCTOSITENIbHO BBIOPAaHBI BEPHBIC MHCTPYMEHTAIBHBIE METOBI U OMOIIMOTEKH, COCTABIICH KOPPEKTHBIH
MIPOTPaMMHBII KO/, BBIITOJHEHHE KOJ[a MTPOU30ILUI0 Oe3 OmMMOOK U MOJTydeH 3aJaHHbIi pe3ysIbTaT, OTYeT
oopMieH BepHO M TPENOCTaBICH Ha IPOBEPKY B YCTAaHOBJICHHBIH CPOK WM C JIOIYCTHMBIM
OTIO37[aHMEM, OOydYaloUIMiics OTBEYaeT Ha BOMPOCHI IO 33JaHUI0 BEPHO, HO C OT/ACIHHBIMH
MOTPENTHOCTSIMH U OIIMOKaMH, YBEPEHHO HCIIPABIICHHBIMHU ITOCIIE TOTIOTHUTEIFHBIX BOIPOCOB;

2-4 Gamna — 3a7jaHue PEIIeHO YaCTHYHO, YaCTHYHO BEIOPAHbI BEpHBIE HHCTPYMEHTAIBHBIE METOTBI
W TpUEMBl pEUICHHUs, TPEJICTABICH HE3aBEPIICHHBIM WM COJCPKAIIUN HEKOTOPHIE OINOKH
MPOTPAaMMHBII KOJ, OT4eT O(OPMIIEH YaCTHYHO BEPHO M IMPEJOCTABIEH Ha MPOBEPKY C JOMYCTHMBIM
OTIO37[aHNEM, OOYYAIOLIUICS OTBEYaeT Ha BOMPOCH 1O 3aJaHUI0 YAaCTHYHO BEPHO, JIEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOMIOJHUTEIBHBIE U HABOSIINE BOMPOCHI;

0-1 GatoB — 3a7aHWe HE PEIICHO WM PEIICHO YAaCTUYHO, YaCTUYHO BHIOpAHBI HEOOXOIUMBIC
WHCTPYMEHTAJIBHBIC METOJbI M TPHEMBI PEIICHHS, MTPOrPAMMHBIA KOJ HE TPEICTABICH WM COJCPIKHT
rpyObIie OMMOKH, OTYET HE OPOpPMIICH, OTUYET HE CIaH Ha MPOBEPKY B JIOMYCTUMBINA CPOK, 0OyJaronIuiics
OTBEYAET Ha BOMPOCHI 110 3a/IaHUIO HE BEPHO.

Maxcumansnoe Koruuecmeo oannoe 3a naovopamopusie 3aoanus — 80 (8 3adanuii no 10
oannoe).

3. Meroauyeckue MaTepuaJibl, onpeaessiloniue nNpoueaypbl OleHUBAHUA 3HAHUI, YMEHUH,
HABBIKOB M (WJIH) ONBITA eATEJIbHOCTH, XaPAKTEePHU3YIOIIUX 3TaNbl JOPMHUPOBAHUS KOMIIETEHIM I

[Ipouenyps! olleHHUBaHMS BKIIOYAIOT B c€0s1 TEKYIUI KOHTPOJIb U MPOMEXKYTOUHYIO aTTECTALIHIO.

Texkymmii KOHTPOJIb YCHEBAEMOCTU TMPOBOAUTCS C HCIOJIB30BAHUEM OLIEHOYHBIX CPEICTB,
MIPEJICTABJICHHBIX B II. 2 TAHHOTO MPUIIOKEHUs. Pe3yabTaThl TEKYyIIEro KOHTPOJIS JOBOAITCS 10 CBEACHUS
CTYJEHTOB JI0 IPOMEXYTOYHOMN aTTeCTaIUu.

IIpomexyTouHas aTTecTanus IpoBOAUTCA B (hopMe 3ayeTa.

3aueT MPOBOAMTCA IO PACIMCAHUIO MPOMEXKYTOUHOH arrectanuu. KoinyecTBO BOIPOCOB B
3a4eTHOM 33/J]aHUU — 2 (OJMH TEOPETHUYECKHUM BOMPOC M OJIHO MPAKTUKO-OPUEHTUPOBAHHOE 33a/IaHUE).
Pe3ynbpTaThl arrecTaluM 3aHOCSATCS B BEIOMOCTh M 3a4ETHYIO KHIKKY cTyaeHTa. CTyIOeHThl, He
MPOLIEAIINE MPOMEKYTOUHYIO aTTECTAlMIO MO TpaduKy, JOHKHBI JIMKBUAUPOBATH 3a/I0JKEHHOCTH B
YCTaHOBJICHHOM HOPSIKE.



[Ipunoxenue 2

METOAUYECKHE YKA3AHUSA 11O OCBOEHUIO JUCIUITJIMHBI

Y4eOHBIM IJIaHOM MPETyCMOTPEHBI JTA00OPATOPHBIE 3aHATHSL.

B xone 1mabopaTOpHBIX 3aHATHHA YTIyONSIOTCS M 3aKPEIUISIOTCS 3HAHUS CTYICHTOB IO PSAY
BOTIPOCOB, PAa3BUBAIOTCS HABBIKH MPAKTHYECKOW PaOOTHI.

[Ipu noaroToBKe K 1a00PaTOPHBIM 3aHITUSIM KaKIbI CTYJIEHT JIOJIKEH:

— U3YYUTh PEKOMEHIOBAaHHYIO YUE€OHYIO JIUTEPATYPY;

— NOATOTOBUTH OTBETHI HA BCC BOIIPOCHI 110 I/I3}"—I&CMO§I TEME.

B nmponecce IMoAroTOBKHM K Ha60paT0pHI>IM 3aHATUAM CTYACHTBI MOI'YT BOCIHOJIB30BATHCA
KOHCYJIbTalUAMU MPCIIoJaBaTCIIsd.

Bonpocel, He paccMOTpeHHbIE Ha JIaOOPaTOPHBIX 3aHATUSX, TOJIKHBI OBbITH U3yUEHBI CTYIEHTaAaMU
B XOJI€ CaMOCTOSITEeNbHON paboThl. KOHTpOIb caMOCTOSATENbHONW pabOThl CTYJIEHTOB OCYIIECTBIISETCS B
X0e 3aHATHH NoCpeACTBOM TCCTHPOBAHUSA W BLIIIOJIHCHHUA na6opaTopHHx 3&)1&HPII>1. B Xoe
CaMOCTOSITEIbHOMN pa6OTBI K&)I(I[I:Iﬁ CTYACHT 00s3aH NpoYnuTatb OCHOBHYIO MW TII0O BO3MOXHOCTHU
JOTIOJIHUTEIBHYIO JINTEPATYPYy MO HM3yYa€MOW TEME, BBIJCIUTh HEMOHATHBIE TEPMUHBI, HAWUTH HUX
3HAYCHHUE B SOHIOUKIIOIICANYCCKUX CIIOBapAX.

CTyneHT AO0KEH FOTOBUTHCS K MIPEACTOALIEMY Ja00paTOpHOMY 3aHATHIO MO BceM 0003HaYEHHBIM
B paboueil mporpaMMe JUCHMITIINHBI BOIPOCAM.

JInsi TOATOTOBKM K 3aHATHAM, TEKYIIEMY KOHTPOJIO M IPOMEXYTOYHOM aTTECTalUU CTYACHTHI
MOTYT BOCIIOJIb30BAaThCHA BJ'ICKTPOHHO-6I/I6J'H/IOTGLIHI)IMI/I cucreMamu. Taxoke 06yqa}0mnecsl MOT'YT B3ATb
Ha JIOM HEOOXOJUMYIO JTUTEpATypy Ha a0OHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH MM BOCHOIb30BAThCS
YUTAIbHBIMU 3aJIaMU.



