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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 npogeccHoHAIbLHOM 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 /
Tema. ba3bl JaHHBIX. 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 |bubmnoreka Pandas, amanm3 u o0OpaboTka 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
Texunonoruit (MHTYUT), HCOTpaHMICHHbIN
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 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, 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

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/
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 ONEHOYHbLIX CPEACTB

Ipuioxenue 1

1. Onucanne nokasaresjied U KpUTepHeB OLCHUBAHUA KOMIICTCHIMI HA Pa3JIMYHBIX ITanax
UX (pOpMHPOBaHNs, ONIMCAHUE IIKAJ OLleHNBAHUS

1.1. IToxa3arenu u K

HUTCPpUHN OLICHHUBAHU KOMIIETEHITH:

3VH, cocTaBisronme
KOMIICTCHIIUIO

ITokazarenu
OLUCHHUBAHUS

Kpurepun
O CHUBAHUA

CpencrBa
OLICHUBAaHUA

OI1K-5: CriocoGeH HCIoIbp30BaTh COBPEMEHHbIE HHPOPMAIMOHHBIE TEXHOJIOTHH U ITPOTPaMMHBIE CPEJICTBA MPH PELICHUN
npodeccHoHANBHBIX 33/1a4.

3HaTh: aNrOpUTMbI OOpaOOTKM | 3HAET TOHATUS  AJTOPUTM, | MMOJHOTA M coxepxarenbHocth | T — tect (1-5), 3 —
JTaHHBIX IIporpaMma, IIEPEMEHHBIE, | OTBETA BOIpoCHl K 3auety (I-
THUIIBI JAHHBIX YMEHHE IPUBOANTH IPUMEPHI 20)

YMeTb: CTpPOMTH QITOPUTMBI | CTPOUT JIMHEIHBIE | MOJHOTa M copaepxarenbHocTh | JI3 — maGoparopHble
JUIL  pelIeHHs] TNPHUKIATHBIX | aJrOPUTMBI, IUKJIMYECKHE | OTBETa 3aganust (3amanms 1.1-
3a1a4 ITOPUTMEI yYMEHHE NPUBOJNUTH TPUMEPHI 1.4)

yMEeHHe CaMOCTOSITEIILHO

HaxOJHUTh pemieHne

TIOCTABJICHHBIX 33/1a4
Brnanmets: MPaKTUIECKUMHU | pazpabaThIBacT MOJTHOTa W copepkaTensHOcTh | JI3 — mabopaTtopHbie
HaBBIKAMH 00paOOTKHM MAHHBIX | HOIMPOTPAaMMBI, HCHOJB3YET | OTBETa 3amanusa (3amaHus 1.1-
TUTS permeHus 3a/1ad | JJOKaJIbHBIE W  TJI00AJbHBIE | YMEHHE IPUBOAUTE IPHUMEPHI 1.4)
npo¢ecCHOHATLHON HIepEMEHHBIE, PEKYPCHIO yMeHue CaMOCTOSATENIBHO
JACATCIBHOCTU HaXOJHUThb peuIcHuc

IIOCTABJICHHBIX 3aJ1a4

OIIK-6: CriocoOeH MoHUMAaTh IPUHIHITEI PA0OTHI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHI 1

PpCUICHMS 3aaa4 HpO(i)eCCI/IOHaHI)HOﬁ JACATCIbHOCTU

HCIIOJIB30BAaTh UX IJIA

3HaTh: OCHOBBI | 3HACT TIOHATHA OOBEKTHO- | MOJHOTA W cojepxarenpHocTh | T — tect (6-10), 3 —
MIPOrpaMMHUPOBaHUS OpUEHTHPOBAHHOIO oTBeTa BOIIPOCHI K 3auery (21-

MIPOTPaAMMHUPOBAHHUSI YMEHHE IPUBOIUTH IPUMEPHI 36)
YMmers: HCIOJIb30BATh | HCIOJB3YET cpeny | mojHoTa M conepkarenbHocTh | JI3 — maGoparopHbie
“H(POPMAIIMOHHBIC TEXHOJOTHH | Pa3paboTKH, CUCTEMY | OTBETa 3amanus (3amaHus 2.1-
i peeHust 3a/1a4 | ynpaBJeHUS KOJIOM YMCHHE TIPUBOTUTH TPUMEPHI 2.4)
podecCHOHATBHON YMEHHE CaMOCTOSITENIEHO
JeSITeTFHOCTH HaXOJUTh pemieHme

MTOCTaBJICHHBIX 331124

Bnanmets: MPAaKTUIECKUMH | BBITIOJHSET aHam3 W | MONMHOTAa M cojnepxarenbHocTh | JI3 — maboparopHbie
HaBBIKAMH TIPOTPaMMHUPOBAHHSA | 00pabOTKYy  ITaHHBIX, X | OTBETa 3amanus (3amaHus 2.1-
npu peleHun 3a7la4 | BU3YyaJIU3alUIo YMEHHE MPUBOJIUTH PUMEPHI 2.4)
npodeccroHanbHOM yMEHHE CaMOCTOSITENIEHO
JIeSITeTbHOCTH HaXOJUTh pelieHue

NOCTAaBJICHHBIX 3aJa4

1.2 IIkanbl OLIEHUBAHHUS:
Texymuil KOHTPOJb yCHEBAEMOCTU MU NPOMEXKYTOUHAs aTTECTAlMsl OCYLIECTBIIAETCS B paMKax
HaKOMUTENIbHOM OamibHO-peHTHHIoBOM cuctemsbl B 100-0amibHOI 1mIKare.
50-100 GannoB (3a4TEHO);
0-49 GannoB (HE 3a4TEHO).

2. Tunosble KOHTPOJIbHBIE 3aJaHUA WJ/IM HHBIC MaTEpHaAJIbl, HCOﬁXOZIl/IMI)Ie aJid OLIEHKHU
3HAHUIH, YMEHHNii, HABBIKOB M (MJIH) ONbITA JeATeJIbHOCTH, XapAKTePU3YIOIIMX ITanbl GopMUpoOBaHUs
KOMIIeTEHIIUI B poLecce 0CBOeHNUsI 00pa3oBaTeIbHOM NMPOrPaMMbl

IIepemeHnHsle.
Tune! JaHHEBIX.
Crpoxku.

b=

Bomnpocel k 3a4ety

[TonsiTue anropuT™Ma, MPOrpamMMmBbl.




MaccuBsbl.

Bgoa u BBIBOS.

JIvHeitHbIe aNTrOpUTMBI.

BertBaenus.

9. VYcnosus.

10. Iluknuueckue anropuTMBI.

11. Bunel MUKIIOB.

12. Iluki 1Mo KOJIeKIUH.

13. IIuki o cyeTyuKy.

14. 1luxna ¢ nperycllOBUEM U ITOCTYCIOBUEM.
15. O6paboTka MacCUBOB.

16. Beixon u3 nukia.

17. TloHsiThe MOANPOTPAMMEI.

18. Ilepenaua u BO3BpaT mapameTpoB.

19. JlokanbHbIC U TJIO0ATBHBIC TIEPEMEHHEIE.
20. Pexypcus.

21. BBoza ¥ BEIBOJ JaHHBIX.

22. Cpena pa3paboTKH.

23. Cuctemsbl ynpaBiaeHUs KOJOM.

24. Mopynu.

25. Choucku.

26. Koprexu.

27. CnoBapu.

28. TlpeoOpazoBaHue CTPYKTYpP JAaHHBIX.

29. Cpe3sbl.

30. [uxmnueckas oOpaboTKa CIHCKA.

31. T'eneparop crucka.

32. IloHsATHE 0OBEKTHO-OPUEHTUPOBAHHOTO PO PAMMHPOBAHUS.
33. Knacc. O0bexKT.

34. Wnkancymnsmus, HacaenoBanue u noaumMopdusm B Python.
35. bubmuoteka Pandas, ananu3 u o0paboTKa TaHHBIX.
36. Busyammsanus B matplotlib u seaborn.

o N

3auemnoe 3adanue 6KIOUAeM 08a 60NPOCA — OOUH MEOPEMUUECKUIl 60NpPOC U O0O0HO
NPAKMUKO-OPUEHMUPOSAHHOE 3A0AHUE U3 YUCIA NPUGEOEHHBIX HUICE 1a00PAMOPHbIX 3A0aHU.

Kpumepuu oyenusanus:

- 50-100 OannoB («3auTeHO») — U3JIOKEHHBIH MaTepuasl (PaKTUYECKH BEpPEH, HAIMYHE TTyOOKUX
WCYEPIBIBAIOIINX 3HAHWH B OOBEMe TPOWICHHOH MpOrpaMMbl UCIHMIUIMHBI B COOTBETCTBHH C
MOCTaBJICHHBIMHU MPOrPaMMON Kypca LEeIsIMH M 33J1a4aMH 00y4YeHHUsT; IpaBUIIbHbIC, YBEPEHHbIE AEHCTBUS
M0 TIPUMEHEHHUIO TIONYYEeHHBIX 3HAHUH Ha TPaKTUKE, TPaMOTHOE M JIOTHYECKH CTPOWHOE W3JI0KECHUE
MaTepualla Ipyu OTBETE, YCBOCHHE OCHOBHOW M 3HAKOMCTBO C JONOJHMUTENBHOM JTUTEepaTypoi; Hamu4ue
TBEPIBIX M JOCTATOYHO TIIOJIHBIX 3HAaHWA B 0OBEME MPONAEHHOW MPOrpamMMbl JUCIHUILIMHBI B
COOTBETCTBHUH C LEJISIMU O0Y4€HUs, IPaBUIIbHBIE ASHCTBUS 110 IPUMEHEHHIO 3HAHUN Ha MPAKTHUKE, YETKOEe
W3JIOKEHWE MaTepuaia, OMyCKAIoTCS OTACIbHBIE JIOTHUYECKHE W CTHIIMCTHYECKHE TOTPEIIHOCTH,
00yyYaroImuiicsl yCBOMJI OCHOBHYIO JIMUTEPATypy, PEKOMEHOBaHHYIO B paboueil mporpaMMe TUCIUIUIMHBL,
HaJIMYME TBEPIAbIX 3HAHUH B 00BEME MPONWAEHHOTO Kypca B COOTBETCTBHHM C MESIMH OOYyYEHHS,
U3JI0KEHUE OTBETOB C OTJEJIbHBIMU OIIMOKAMH, YBEPEHHO HCHPABICHHBIMU TIOCIE JIOTOJIHUTEIBHBIX
BOIIPOCOB; TIPaBHIJIbHBIC B IIEJIOM JICHCTBHS 10 IPUMEHEHHIO 3HAHUN Ha TPaKTHKE;

- 0-49 GannoB («HE 3aYTEHO») — OTBETHI HE CBS3aHBI C BONPOCAMH, HAJTMYUE TPyObIX OIIMOOK B
OTBETE, HEMIOHNMAHNE CYIIHOCTH M3JIaraéMoro BOIPOCA, HEYMEHHE NMPUMEHATh 3HAHUS Ha INPAKTHUKE,
HEYBEPEHHOCTb U HETOYHOCTh OTBETOB Ha JIOMIOJHUTEIbHBIC U HABOSIINE BOIIPOCHL.



Tecr

. CTpykTypHupOBaHUE MporpamMmsl B si3bike Python ocymecTsisiercs

a. C momoIpto onepaTopHbIX ckoOoK begin ... end

b. C momorpko 3HaKOB { }

c. C nomolipio OTCTYIIOB

d. C momonibio Ta0IuIl

. B pesynbrare BeimosniHeHHs koaa [x**2 for x in range(5)] OyaeT co3maH:
a. Cnucoxk kBagparoB yucen ot 0 1o 4

b. Koprex

c. Bosnukzer ommbka

d. ®yHKIMI UHTEpBasa

. B s3pixe Python ¢yHKIHMS MOKeT OBITH IIEpeiaHa B KauecTBe MapaMeTpa Apyroi GyHKIUU
a. Tonwko B Bune lambda-BeipaskeHus

b. Jla moxer

c. Her ne moxer

d. ®ynxkuwmii B Python He cymectByet

. Huknudeckue anropuTMsl peann3yroTes B Python ¢ momoripio KOHCTpyKIni
a. if...elif ... else

b. def

c. define ...

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

. bubnmoreka Seaborn npenHa3HaueHa s

a. OOpaboTKH TaOJIMYHBIX JTAHHBIX

b. Busyanmuzanuu qaHHBIX

c. Web-pazpaboTku

d. PaGotbI ¢ cucreMHbIMU (aiinamu

. Koncrpykmmii if ... elif ... else npennasnavyena B Python mis peanuszanuu
a. [luknudeckux alropuTMoB

b. BerBsmmxcs anropuTMoB

C. JIMHEWHBIX AITOPUTMOB

d. AHaIUTUYECKUX aNTOPUTMOB

. Beipaxenue ‘1IPUBET’[::-1] Beinact

a. IPUBET

b. T
c. ITIPMBE
d. TEBUPII
. Beenen cnoBapp d = {‘Poctop’:’P®’, ‘Ilapmx':’’®panuusa’}. YToObl MNOIYYUTH CTpaHy, IJe
pacniosaraercst [Taprk HyKHO HCIIOJIb30BaTh:
a. d[‘Tapmx’]
b. TITapux[0]
c. d[1]

d. find(‘ITapux’, d)

. bubmuorexka Python, mo3Bomstomas »ddexTnBHO 00pabaThiBaTh W aHAIM3UPOBATH JIaHHBIE B
TabauuHOU opme

a. MatPlotLib

b. SeaBormn
c. Math
d. Pandas

10. Pekypcus 310

npueM, IIPH KOTOPOM (YHKIIUS BBI3BIBACT caMy ceOs
CTIELUATIbHBIA THIT JaHHBIX

BapUaHT MaccHBa

KOMaH/1a BBIBOJa HHPOPMAIN

eoc o



Kpumepuu oyenusanus:

Jiis omHOTO O0yuUaromerocs: GopMUPYETCsl BApUAHT, coepxkamuii 10 Bompocos.
17-20 6amnoB — tect npoitaeH Ha 85-100 %;

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

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

Maxkcumanvnoe Koauuecmeo o6annoe 3a mecm — 20.

JlabopaTopHble 3a1aHus
JlaGopaTopnoe 3ananue 1.1. AITOPUTMBI U CTPYKTYPBI TaHHBIX.
[Tonsitue anroputma, nporpammsbl. I[lepemennbie. Tunbl ganueix. Ctpoku. MaccuBbl. BBoa u

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

HeJ’IBZ O3HAaKOMHUTBCA C IMEPEMECHHBIMU, TUIIAMH U CTPYKTypaMU JAaHHBIX, IMOJIYYHUTb YMCHHA IJIA

BBIITOJIHCHU A I[aJIBHef/'IHlI/IX JIa60paTOprIX 3aI[aHI/II7I, HU3YYUTH IIPUCMBI BBOJIa U BBIBOJA.

3amaHus:

3ananue Beimonasiercs B Colab wiu aHATOTUYHON CUCTEME
Hcnons3yiiTe npeniokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 JTAHHOH TeMe.

2. BoinmonHuTe 3aaHue Mo aaropuTMy, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

Jlaboparoproe 3aganue 1.2. JInHeHHbIC U BETBSAIIHECS aJTOPUTMEI.
Jluneitnpie anroput™bl. BeTBienus. Y cioBusi.
[lenb: O3HAKOMUTHCSA C JUHEHHBIMU W BETBSIIMMHCS ANTOPUTMAMH, MOTYYUTh YMEHUS JUIS

BBIMOJIHEHUSI JTATbHEUIIUX JTa0OPAaTOPHBIX 3a/laHui, M3YyYUTh MPUEMbl NMPUMEHEHHS alrOPUTMOB IS
pa3IMYHBIX 3a/1a4.

3amaHus:

3ananue Beimonasiercs B Colab wiu aHAIOTUIHON CUCTEME
Hcnons3yiiTe npeniokeHHbI HA00p JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TAHHOM TEME.

2. BoimonHuTe 3aaHue Mo aaropuTMy, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

Jlaboparoproe 3aganue 1.3. [{luknmueckue anropuTMBI.
Huknnueckue anroput™bl. Bunbl mukiio. [Hukn mo xomnexkuuu. [ukin no cueruwky. Huka c

npeayciaoBueM U nocryciaoueM. O6paboTka MaccuBOB. Bbixoa u3 muxiia.

HGHBI O3HAKOMHUTBCA C MNUKINYCCKUMHU aJIrOPUTMAMH, IMOJIYYHUTb YMCHUSA [OJId BBIIIOJTHCHHA

JaTbHEUIINX Ha60paTOpHBIX 3aI[aHHI>i, HU3YUUTh HNPUEMblI NPUMCHCHHA QAJTOPUTMOB I PA3JTUYHBIX

3aad.

3aganus:

3ananue Beimonasercs B Colab mim aHaimorngHoi cucreme
Hcnonb3yiiTe npenioKeHHbId Ha0op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ TPUMEPOM I10 TaHHOH TeMe.

2. BeinonHuTe 3a/1aHKe MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BBIBOJBI.

Jlaboparopnoe 3aganue 1.4. DyHKINU U peKypCUBHbBIE AIITOPUTMBI.
[Tonsatue mnonmmporpammsbl. Ilepemaya u Bo3Bpar mnapamerpoB. JlokanmpHble U TII00aTBHBIC

nepeMeHHele. Pekypcusi.

Llenb: 03HAKOMUTHCS C (PYHKUUSAMH U PEKYPCUBHBIMH AJITOPUTMAMH, TOIYYUTh YMEHUS IS

BBITIOJTHEHUS JTabHEUIIUX JabOpaTOpHBIX 3aJaHUll, W3Y4YUTb MPUEMbl IpUMEHEHUs QYHKIUN Hu
QITOPUTMOB ISl Pa3IIUYHBIX 3a/1a4.

3amanus:
3amanue Beinonasercd B Colab nim aHaIorndHoi cucreMe



Hcnons3yiiTe nmpeniokeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6GIOKHOT ¢ IPUMEPOM IO JTAHHOH TeMe.

2. BoimonHuTe 3aaHue Mo aJrOpUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BHIBOJIBI.

JlaGopatopnoe 3ananue 2.1. UnctpymenTapuii pazpadotku Ha s3bike Python.

BBon u BeiBOj manHBIX. Cpema paspaborku. CucreMbl ympaBieHusi komoM. Mopaynu. Math,
NumPy.

Llenb: 03HAKOMHUTBCSI C MHCTPYMEHTaMU pa3paboTku mporpamMm Ha Python, momyuuts ymenus st
BBITIOJTHEHUS JTaTbHEHIINUX JIaOOpaTOPHBIX 3aJaHHid, W3YYUTh MPUEMBI PabOThI ¢ OMOTMOTEKAMH H
cpenamu pa3paboTKH.

3agaHus:

3ananue Beinonnserca B Colab uinu ananoruyHon cucreme

Hcnonb3yiiTe mpeuioxKeHHBIN HA00p JaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM I10 JAHHOU TEME.

2. BelmonHUTE 33JaHKE 10 ATOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BbIBOJBI.

Jlaboparopnoe 3ananue 2.2. PaboTa co cTpykTypamu qanHbix Python.

Croucku. Koprexu. Cnosapu. IlpeoOpasoBanme nanubix. Cpessl. Lluxnmdeckas o6OpaboTka
cnucka. ['eneparop crucka.

[{enb: 03HAKOMUTHCS C U3MEHSIEMBIMU U HEU3MEHSIEMBIMU CTPYKTYPaMH JIaHHBIX B si3bIke Python,
MOJIyYUTh YMEHHUS JJIsl BBIIOJIHEHUS JAAbHEHIINX TaOOpaTOPHBIX 3a/laHui, U3YYUTh MIPUEMbI pabOThI CO
CTPYKTYpaMu JaHHBIX.

3amaHus:

3ananue Beimonasiercs B Colab wiu aHATOTUYHON CUCTEME

Hcnons3yiiTe npeniokeHHbI HA0Op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeME.

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

3. Cnenaiite BbIBOJIBI.

JlabopaTtoproe 3amanme 2.3. OCHOBBI OOBEKTHO-OPUEHTHPOBAHHOTO IPOTPAMMHUPOBAHHUSA B
Python.

ITonsiTe O0OBEKTHO-OPUEHTUPOBAHHOrO MporpaMMmupoBanus. Kmacc. OOwvext. MHkancymsmus,
HacyeoBaHue u nonuMopdusm B Python.

Ienb: 03HAKOMHTBCS € 3JIEMEHTaMH 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHMS Ha SI3bIKE
Python, mosyunts ymeHMsI HamucaHUsi OOBEKTHO-OPUEHTHUPOBAHHBIX MPOrpaMM, H3YYUTh MPUEMBI
paboThI ¢ KJIaccaMu 1 00BEKTAMHU.

Samanus:

3ananue BoinosHseTcs B Colab win aHamoruuHou cucreme

Hcnonp3yiiTe npeiokeHHbI HA00p JaHHbBIX.

1. OTKpoiiTe 6IOKHOT ¢ MPUMEPOM I10 JJAHHOH TeMe.

2. BoinmonHuTe 33aHKE MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Cnenaiite BBIBOJIBI.

Jlaboparopnoe 3anganue 2.4. Python ans penieHus aHATUTUYIECKUX 3a/1a4.

bubnmuoteka Pandas, ananu3 u o6paboTka nanapx. Buzyanuzamus B matplotlib u seaborn.

Lenb: o3HakOMHUTBCS ¢ OubIMOTeKamu B si3bike Python, momyunts ymenus o0paboTKu, aHaIM3a U
BHU3yaJIM3alliy JaHHBIX, U3YYUTh IPHUEMBI PaOOTHI C OMOIMOTEKAMHU.

3aganust:

3ananue Brinonasercs B Colab vim aHamorndHoi cucreme

Hcnonp3yiiTe npenioKeHHbId Ha0op JaHHBIX.

1. OTKpoiiTe OJIOKHOT C IPUMEPOM I10 JAHHOU TeMe.

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



3. Caenaiite BBIBOJBI.

Kpumepuu oyenueanus (011 kasxcooeo 3a0anus):

9-10 GammoB — 3aJaHUE PEUICHO B TIIOJIHOM OOBEME, CaMOCTOATENBHO BBHIOpAHBI BEpPHBIC
WHCTPYMEHTAJIbHbIE METOJbl U OMOJMOTEKH, COCTABIEH KOPPEKTHBIM MPOrpaMMHBIM KO, BBIIOJHEHHE
KO/Ia MPOM301LI0 Oe3 ouIOOK U MOTYyYeH 3aJaHHbIH pe3ysbTaT, 0T4eT OhOPMIIEH BEPHO U NPEAOCTaBIICH
Ha TPOBEPKY B YCTAaHOBIJIEHHBIM CpOK, OOydYaromuiics BEpHO OTBEYAE€T Ha BOMPOCHl MO 3a/IaHUIO,
JEMOHCTPHUPYET HATMYKE TITyOOKHUX HUCYEPIBIBAIOIINX / TBEPIBIX M JOCTATOYHO MOJHBIX 3HAHUH;

5-8 OamioB — 3aJaHUE pEHIEHO B TMOJHOM OOBeME C HEOOJbIIMMH MOTPEIIHOCTIMH,
CaMOCTOSITENIFHO BBIOpAaHbI BEPHBIE MHCTPYMEHTAIbHBIE METOABI U OUOIMOTEKH, COCTABICH KOPPEKTHBIH
MIPOrPaMMHBII KOJI, BHIIOJHEHUE KOJia MPOU30LLI0 O6e3 OMMOOK U MOJyYeH 3aJaHHbIN pe3yibTar, OTYET
oopMieH BEpHO M TMPENOCTABICH HA MPOBEPKY B YCTAHOBIECHHBIH CPOK WM C JIOIyCTHMBIM
OMO3JIaHUEM, OOy4YaloUIMiicsi OTBEYaeT Ha BOMNPOCHI IO 3aJaHUI0 BEPHO, HO C OTAEIbHBIMU
MOTPEUTHOCTSIMU U OIIMOKAaMH, YBEPEHHO HCIIPABICHHBIMH T1OCJIE IOTIOJTHUTEIIBHBIX BOIIPOCOB;

2-4 Ganna — 3aJjaHUE PEUIeHO YaCTUYHO, YACTUYHO BHIOPaHbI BEPHbIE HHCTPYMEHTAIbHBIE METO/IbI
U TpUEMBl pEUICHHUs, TPEACTABICH HE3aBEpPIICHHBIA WJIM COJACPXKAIIUN HEKOTOphIe OIIMOKU
MIPOrPaMMHBIN KOJ, OTY4ET O(OPMIIEH YaCTUYHO BEPHO U MPEIOCTABJICH HA MPOBEPKY C JOMYCTUMBIM
OTO37aHUEM, OOYYAIOLIUICS OTBEYaeT Ha BOMPOCHI MO 33JaHMI0 YAaCTUYHO BEPHO, JIEMOHCTPHUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JIOTIOJIHUTEIbHBIC U HABOSIINE BOIIPOCHI,

0-1 GamioB — 3aJaHWie HE PEIICHO WM PEIICHO YAaCTUYHO, YaCTUYHO BHIOpaHBI HEOOXOIUMBIC
WHCTPYMEHTAJIbHbIE METOJIbl U MPHUEMBI PEHICHUs, TPOrPaMMHBIM KOJ HE MPEJCTaBICH WIH COAEPIKHUT
rpyObie ommobKu, oT4eT He 0(hOpMIIeH, OTUET HE CAAH HA MPOBEPKY B JIOMYCTUMBIH CPOK, O0yUaroImuiics
OTBEYAET HA BOIIPOCHI IO 33JaHUIO0 HE BEPHO.

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

3. Metoanyeckue MaTepualibl, Onpeaesonye nNpoueaypbl OleHUBAHUS 3HAHUNA, YMEHMI,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapPaAKTePU3YIOIIUX 3TAaNbl (POPMUPOBAHUA KOMNETEHIH

[Tpouieaypsl OlIEeHUBAHMSI BKIIIOUAIOT B ¢€0s1 TEKYIIUN KOHTPOJIb U MPOMEXKYTOYHYIO aTTECTAIIHIO.

Texkymuii KOHTPOJIb YCIEBAEMOCTH MPOBOJUTCA C HCIOJIB30BAHUEM OIICHOYHBIX CPEJCTB,
MIPE/ICTABJICHHBIX B M. 2 JAHHOTO MPHIOKEHUS. Pe3yabTaThl TEKyIIEro KOHTPOJIS JOBOASTCS 10 CBEACHUS
CTYJICHTOB JI0 IPOMEXYTOYHOM aTTeCTAIIUH.

IIpome:xxyTouHasi aTTecTamusi IPOBOAUTCS B popMeE 3aUeTa.

3adyeT MNpPOBOAMUTCS MO PACHHUCAHUIO MPOMEXKYTOUHOM arrectanuu. KonmuecTBO BONPOCOB B
3a4€THOM 3aJaHUM — 2 (OJAMH TEOPETUYECKUM BOMPOC W OJHO MPAKTHKO-OPUEHTHPOBAHHOE 3aJaHUE).
Pe3ynbrarhl arrecTani 3aHOCSTCS B BEJOMOCTb W 3aUETHYIO KHIKKY cTyAeHTa. CTyIeHThI, He
MIPOIIEIITHE TIPOMEKYTOUHYIO aTTECTAIlMI0 MO TpaduKy, MOJDKHBI JIMKBUIAPOBATH 3aI0JDKEHHOCTH B
YCTaHOBJICHHOM TOPSIAKE.



[Ipunoxenue 2

METOINYECKHUE YKA3AHUSA 110 OCBOEHHUIO JUCHHUIIJIMHBI

VY4eOHBIM IJIAaHOM TIPETYyCMOTPEHBI JTA00OPATOPHBIC 3aHSATHSL.

B xone nabopaTopHBIX 3aHATUH YIIIyONSIOTCS M 3aKpEIUIIIOTCS 3HAHUS CTYIEHTOB IO sy
BOIIPOCOB, Pa3BUBAIOTCSI HABBIKU MTPAKTUUECKON PAOOTHI.

ITpu noaroToBKE K 1a00PaTOPHBIM 3aHATUAM KaXKIbIH CTYIEHT JOJDKEH:

— U3y4YUTh PEKOMEHIOBaHHYIO yUE€OHYIO JIUTEPATYPY;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TEME.

B npounecce moaroroBku K 1a0OpaTOPHBIM 3aHSTUSM CTYJIEHTbl MOTYT BOCHOJIb30BaThCS
KOHCYJIBTALlUSIMU TIPE01aBaTEesl.

Bompocel, He paccMOTpeHHbIE Ha JTaOOPATOPHBIX 3aHATUSAX, TOJKHBI OBITH U3yUEHBI CTYJIEHTaMU
B XOJIe CaMOCTOATENbHOM paboThl. KOHTposb caMocTosITENbHON PabOThl CTYAEHTOB OCYIIECTBISETCS B
XOJIe 3aHATUN TIOCPEACTBOM TECTHPOBAHMSI M BBIOJHEHUS JabopaTopHbIX 3anaHuil. B xoze
CaMOCTOSITENIbHOW paboThl KaXKAbIM CTYJEHT 00s3aH HpPOYUTaTh OCHOBHYIO U II0 BO3MOKHOCTH
JIOTIOJIHUTENbHYIO JIUTEpaTypy IO HU3y4aeMOill TeMe, BbIJCNIUTh HENOHSATHbIE TEPMUHBI, HAWTH UX
3HAUEHUE B SHLUUKIIONEINYECKUX CIOBAPSIX.

CTyeHT AO0KEH TOTOBUTHCS K MPEACTOALIEMY J1a00paTOPHOMY 3aHSATHIO 110 BCEM 0003HAUEHHBIM
B paboueil mporpamMme JUCLUILUIMHBI BOIIPOCAM.

JUis MOATOTOBKM K 3aHSATHUSM, TEKYLEMY KOHTPOJIO M IPOMEXYTOUHOM aTTecTal CTYAECHTbI
MOTYT BOCIIOJIb30BaThCsl 3JIEKTPOHHO-OMOIUOTEUHBIMU cHcTeMaMH. Takke oOydaroliuecs MOTYT B3STh
Ha JIOM HEOOXOJIMMYIO JIUTEPATypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN MIIM BOCIIOJIb30BATHCSA
YUTAJIBHBIMU 3aJIaMHU.



